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DIVISION I
GENERAL REQUIREMENTS AND COVENANT

Definitions and Terms

1101 WORDING OF SPECIFICATIONS

Since the 2014 edition, the Minnesota Department of Transportation’s Standard Specification for Construction (Standard
Specifications) has emphasized the active voice. In Division 1, the Contractor’s and Department’s responsibilities are written in the
active voice-indicative mood. In a sentence written in the active voice-indicative mood, someone acts on something. For example:
“The Engineer will take a sample.”

In Divisions 2 and 3, only the Department’s responsibilities are written in the active voice-indicative mood.

In Divisions 2 and 3, the Contractor’s responsibilities are written in active voice-imperative mood; the Department states
its requirements or directions for performing the work to the Contractor. The imperative mood is used when the party issuing an
instruction and the party receiving it are already understood. Such statements have the same force as if they contained the word
“shall” and are considered mandatory. In an imperative sentence such as, “Pour the concrete,” the Department is indicating that it
requires the Contractor to pour the concrete. In the material specifications in Division 3, the subject may also be the supplier,
fabricator, or manufacturer supplying the materials, products, or equipment for use on the project.

1102  ABBREVIATIONS AND MEASUREMENT UNITS

1102.1 GLOSSARY OF ACRONYMS AND ABBREVIATIONS
Acronyms and abbreviations in the Contract documents represent the full text shown in Table 1102-1.

Table 1102-1
Acronyms and Abbreviations Used
Acronym or
Short Form Full Name or Meaning
AA Aluminum Alloy
AASHTO American Association of State Highway and Transportation Officials
AITC American Institute of Timber Construction
AC Alternating Current
ACI American Concrete Institute
ADA American with Disabilities Act
AES Area of Environmental Sensitivity
AGC Associated General Contractors of America, Inc.
AISC American Institute of Steel Construction
AISI American Iron and Steel Institute
AITC American Institute of Timber Construction
ALR Areas of Localized Roughness
AMS Alpha Methylstyrene
ANSI American National Standards Institute
APS Accessible Pedestrian Signal
ARTBA American Road & Transportation Builders Association
ASME American Society of Mechanical Engineers
ASR Alkali Silica Reactivity
ASTM ASTM International; formerly American Society of Testing and Materials
ATR Automatic Traffic Recorder
AWG American Wire Gauge
AWPA American Wood Protection Association
AWS American Welding Society
BMP Best Management Practice
CA Corrugated Aluminum
CAS Corrugated Aluminized Steel
CC1v Closed Circuit Television

Minnesota 2018 Standard Specifications




1102.1

Table 1102-1
Acronyms and Abbreviations Used
Acronym or
Short Form Full Name or Meaning
CIP Cast-In-Place
CLSM Controlled Low Strength Material
CMP Communications Plenum Cable or Corrugated Metal Pipe
CMS Changeable Message Sign
COAX Radio Frequency Transmission Cable (Coaxial Cable)
CP Corrugated Polyethylene
CPR Concrete Pavement Rehabilitation
CRCP Continually Reinforced Concrete Pavement
CRSI Concrete Reinforcing Steel Institute
Cs Corrugated Steel
cv Compacted Volume
DBE Disadvantage Business Enterprise
DBR Dowel Bar Retrofit
DCP Dynamic Cone Penetrometer or Penetration Index Method
DFT Dry Film Paint Thickness
DTI Direct Tension Indicator
EEO Equal Employment Opportunity
EIA Electronic Industries Alliance
EV Excavated Volume
EVP Emergency Vehicle Pre-Emption
FAA Fine Aggregate Angularity
FAA Federal Aviation Administration
FDR Full Depth Reclamation
FHWA Federal Highway Administration, U.S. Department of Transportation
HDPE High Density Polyethylene
HE High Early
HH Handhole
HMA Hot Mix Asphalt
ICEA Insulated Cable Engineers Association
IEEE Institute of Electrical and Electronics Engineers
IES Illuminating Engineers Society
IMC Intermediate Metal Conduit
IRI International Roughness Index
IS0 International Organization for Standardization or formerly Insurance Services Office
(depends on context)

ISSA International Slurry Surfacing Association
ITC Information Transmission Capacity
ITE Institute of Transportation Engineers
ITS Intelligent Transportation System
JMF Job Mix Formula used in the Bituminous Specifications.
kVA Kilovolt Ampere
LV Loose Volume for Measurements, or Leveling Course for Bituminous
MAR Maintenance Access Route
MDA Minnesota Department of Agriculture
MDR Mixture Design Report used in the Bituminous Specifications
MGal 1,000 Gallons
MnDOT Minnesota Department of Transportation
MN MUTCD Minnesota Manual on Uniform Traffic Control Devices

MN Statutes

Minnesota Statutes

MPCA

Minnesota Pollution Control Agency

MSDS Material Safety Data Sheets

NCR Non-compliance Report

NEC National Electrical Code

NEMA National Electrical Manufacturers Association

NMC Non-Metallic Conduit

No. When reference is to wire, it is the AWG gauge number.
NPDES National Pollutant Discharge Elimination System

NRTL National Recognized Testing Laboratory

OGAB Open Graded Aggregate Base
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Table 1102-1
Acronyms and Abbreviations Used
Acronym or
Short Form Full Name or Meaning
OSHA Occupational Safety and Health Administration
(P) Planned Quantity as Defined in 1103
PAR Pedestrian Access Route
PASB Permeable Asphalt Stabilized Base
PASSRC Permeable Asphalt Stabilized Stress Relief Course
PCC Portland Cement Concrete
PCI Precast/Prestressed Concrete Institute
PC-CS Polymeric Coated-Corrugated Steel
PE Polyethylene
PG Performance Grade (for bituminous)
PLS Pure Live Seed
PROWAG Proposed Right-of-way Accessibility Guidelines
PTL Plan Thickness Lot
PVC Polyvinyl Chloride or Probe Verification Core
QA Quality Assurance
QAC Quality Acceptance Core
QAI Quality Assurance Inspector
QC Quality Control
QCP Quality Control Plan or Quality Control Probing
RAP Recycled Asphaltic Pavement
RAS Recycled Asphalt Shingles
REA Rural Electrification Administration
RLF Rural Lighting and Flasher
RSC Rigid Steel Conduit
SAE SAE International; formerly the Society of Automotive Engineers
SAP State-aid Project Number
SFDR Stabilized Full Depth Reclamation
SI International System of Units (The Modernized Metric System)
SP State Project Number
SSPC Society for Protective Coatings
sV Stockpiled Volume
SWPPP Storm Water Pollution Prevention Plan
TGB Targeted Group Business
TH Trunk Highway
T™MS Traffic Management System
TP Thermoplastic
UL Underwriters Laboratories, Inc.
USCG United States Coast Guard
USDA United States Department of Agriculture
uv Ultraviolet
VAC Volt Alternating Current (60 Hz)
VDC Volt Direct Current
VT Verification Test
W/C Water/Cement Ratio
XHHW Moisture and Heat Resistant Cross Linked Synthetic Polymer

1102.2 UNITS OF SIZE AND MEASUREMENT
The Contract documents show sizes and measurements in both inch-pound (U.S. Customary) and International System
(SI or Metric) units. Inch-pound units appear first, followed by a metric counterpart inside square brackets “[ 1.”

When reading the Contract documents, use the system of measurements used by the Department on the bid schedule.
Do not mathematically convert the units from one system of measure to another; the Department does not intend its measurement
values to be equivalent and does not consider values interchangeable.

Minnesota 2018 Standard Specifications 3



1102.2

Table 1102-2
Symbols for Metric Prefixes
Symbol Prefix (Magnitude)
M mega (10%)
Kk kilo (103)
m milli (10-%)
p micro (10)
n nano (10°)
p pico (101?)
Table 1102-3
Symbols for English Measurement Units
Symbol Units (Kind of Quantity Measurement)
A ampere (electric current)
F farad (electric capacitance)
0z ounce (mass)
H henry (inductance)
acre acre (area)
Hz hertz (frequency - cycles or impulses per second)
cal calorie (energy)
MGal 1000 gallons (volume)
Mph Miles per hour (velocity)
mi? square mile (area)
gal gallon (volume)
ft/s feet per second (velocity)
yard yard (length)
yd? square yard (area)
yd? cubic yard (volume)
Gpm Gallons per minute (flow rate)
Ibf Pound-force (force)
ft Ibf foot pound (torque)
Psi Pounds per square inch (pressure, stress)
S second (time)
S siemens (electrical conductance)
T ton (mass)
\ volt (electric potential)
W watt (power)
Q ohm (electric resistance)
°F degree Fahrenheit (temperature)
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Table 1102-4
Symbols for Metric Measurement Units
Symbol Units (Kind of Quantity Measurement)
A ampere (electric current)
cd candela (luminous intensity)
F farad (electric capacitance)
g gram (mass)
H henry (inductance)
ha hectare (area)
Hz hertz (frequency - cycles or impulses per second)
J joule (energy)
km/h kilometer per hour (velocity)
km? square kilometer (area)
L liter (volume)
m/s Meters per second (velocity)
m meter (length)
m? square meter (area)
m? cubic meter (volume)
m3/s cubic meters per second (flow rate)
newton (force)
Nem newton meter (torque)
Pa pascal (pressure, stress)
s second (time)
S siemens (electrical conductance)
t metric ton (mass)
1 volt (electric potential)
W watt (power)
Q ohm (electric resistance)
°C degree Celsius (temperature)

1103 DEFINITIONS
Unless another intention clearly appears, words and phrases (including technical words and phrases and such others as
have acquired a special meaning) shall be construed according to rules of grammar and according to general usage.

Wherever the following terms, or pronouns in place of them, are used in the contract documents, the intent and meaning
shall be interpreted as follows:

ADDENDUM. A supplement to the Proposal Package covering additions, corrections, or changes in the bidding
conditions for the advertised Work that is issued by the Department to prospective Bidders before the date and time for opening
Proposals.

ADVERTISEMENT FOR BIDS. The public announcement, as required by law, inviting Proposals for the Work to be
performed or Materials to be furnished.

AGGREGATE. Natural materials such as sand, Gravel, crushed rock, or taconite tailings, and crushed concrete or
salvaged bituminous mixtures, usually with a specified particle size, for use in base course construction, paving mixtures, and other
applications.

APPROVED/QUALIFIED PRODUCTS LIST. A list of products that the Department has pre-approved or pre-
qualified for use on a project. The Department uses this list to verify the acceptability of products used in the performance of the
work. Products on an Approved Products Lists have been approved for a specific use as defined in the relevant technical section of
the specifications; whereas, products on a Qualified Products List are qualified as having met specific minimum requirements as
defined in the relevant technical section of the specifications, but the specifications may require further sampling, testing, and
inspection specific to the product use.

AREA OF ENVIRONMENTAL SENSITIVTY. An area on the project that the contract has identified to need special
protection during construction, including, but not limited to areas needing protection of habitat, wildlife, recreational or cultural
resources/properties, ecological significance, geological features, visual quality, or its sensitivity to disturbance.

AUXILIARY LANE. The portion of the Roadway adjoining the Traveled way for parking, speed-change, or other
purposes supplementary to through traffic movement.

AWARD. The Department’s selection of a Bidder’s Proposal, subject to execution and approval of the Contract.

BASELINE SCHEDULE. The first Progress Schedule for the entire Project submitted by the Contractor and
accepted by the Department.
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BEST MANAGEMENT PRACTICES (BMP). Management practices for erosion prevention, sediment control, dust
control, and water quality that are the most effective and practicable means of controlling, preventing, and minimizing degradation
of surface water, including avoidance of impacts, construction-phasing, minimizing the length of time soil areas are exposed,
prohibitions, and other management practices published by state or designated area-wide planning agencies.

BID SCHEDULE. A listing of Contract Items in the Proposal Form showing quantities and units of measurement that
provides for the Bidder to insert Bid Unit Prices.

BIDDER. An individual, firm, or corporation submitting a Proposal for the advertised Work.

BITUMINOUS ENGINEER. The Department engineer responsible for statewide guidance on bituminous mixtures
and pavements. This individual has responsibilities delegated from the Materials Engineer.

BITUMINOUS MANUAL. A Department manual that contains the requirements governing quality and use of materials
related to bituminous applications, the fundamental principles involved in bituminous surfacing, descriptions of procedures for
practical application, and information on bituminous mixtures, equipment and calibrations, and sampling and testing methods.
References to the Bituminous Manual from the contract are to the edition in effect on the letting date.

BRIDGE. Per MN Rule Subpart 2, a “Bridge” is defined as a structure, including supports, erected over a depression or
an obstruction, such as water, Highway, or railway, and having a track or passageway for carrying traffic or other moving loads
and having an opening measured horizontally along the center of the roadway of ten feet or more between undercopings of
abutments, between spring line of arches, or between extreme ends of openings for multiple boxes. Bridge also includes multiple
pipes where the clear distance between openings is less than half of the smaller contiguous opening.

BRIDGE CONSTRUCTION MANUAL. A Department manual that promotes uniform inspection and interpretation of
the specifications related to bridge construction. The Bridge Construction Manual contains information on surveying and
staking, preparation of foundations and backfill, pile driving, false work and forms, reinforcement, concrete bridge construction,
steel construction, timber construction, surface preparation, painting of structural steel, construction on railroad right of way, and
conduit systems. References to the Bridge Construction Manual from the contract are to the edition in effect on the letting date.

BRIDGE ENGINEER. The Director of the Department’s Office of Bridges and Structures, acting directly or through an
authorized representative within the scope of the particular duties or functional unit referenced in the Contract.

BRUSH. Shrubs, trees, and other plant life having a diameter of 4 inches or less at a point 24 inches above the ground
surface, as well as fallen trees and branches.

BUILDING, BRIDGE DEMOLITION, and RELOCATION WEBSITE. A Department website that provides assistance
on building demolition/relocation and bridge demolition/rehabilitation projects to ensure proper identification and management of
regulated materials.

BUSINESS DAY. Every day on the calendar, except Saturday, Sunday, and Holidays.
CALENDAR DAY. Every day on the calendar.

CARBONATE. Sedimentary rock composed primarily of carbonate minerals, including dolostone (dolomite, CaMg(COs)2),
limestone (calcite, CaCOs) and mixtures of dolostone and limestone.

CERTIFICATE OF COMPLIANCE. A certificate obtained by the Contractor from the manufacturer, producer, or
supplier of a product and submitted to the Department that certifies that the product, as provided to the Contractor, complies with
the relevant Contract requirements in accordance with 1603, “Materials: Specifications, Samples, Tests, and Acceptance.”

CERTIFIED CCTV TECHNICIAN. An individual certified by the Contractor and approved by the Engineer to perform
all work associated with a CCTV system.

CERTIFIED TEST REPORT. A test report obtained by the Contractor from the manufacturer, producer, or supplier of
a product and submitted to the Department that indicates actual results of tests or analyses, covering elements of the Contract
documents for the product or workmanship, and includes validated certification.

CHANGE ORDER. A written agreement between the Department and the Contractor, executed on the prescribed form
and approved as required by law, covering the performance of extra work or other alterations or adjustments to the Contract.

CITY, COUNTY, OR TOWNSHIP. A political subdivision of the State used to designate or identify the location of the
proposed Work.

COMMISSIONER. The Commissioner of the Department, or the chief executive of the political subdivision,
governmental body, board, commission, office, department, division, or agency constituted for administration of the Contract
within its jurisdiction.

CONCRETE ENGINEER. The Department engineer responsible for statewide guidance on concrete mixtures and
pavements. This individual has responsibilities delegated from the Materials Engineer.

CONCRETE MANUAL. A Department manual that establishes fundamental principles of concrete construction,
provides test methods and inspection procedures for control of concrete production and placement, and includes materials and
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materials testing, properties and mix designations, mix design, batching and mixing placement operations, reports and work sheets,
charts and other data. References to the Concrete Manual from the Contract are to the edition in effect on the letting date.

CONSTRAINT (CPM only). A restriction placed on an activity that may override logic or restrict or distribute Float for
a network or sub-network of logic.

CONTRACT. The written agreement between the Department and the Contractor setting forth their obligations,
including, but not limited to, the performance of the work, the furnishing of labor and materials, the basis of payment, and other
requirements contained in the contract documents. The contract documents include the advertisement for bids, proposal,
contract form, contract bonds, standard specifications, supplemental specifications, special provisions, plans, notice
to proceed, work orders, and supplemental agreements that are required to complete the construction of the work in an
acceptable manner, including authorized extensions, all of which constitute one instrument.

CONTRACT BONDS. The approved forms of security executed by the Contractor and Surety(ies), including the
Payment Bond, the Performance Bond, and a Warranty Bond when required by the Contract:

PAYMENT BOND. A bond furnished in accordance with Minnesota Statutes §574.26 and meeting the terms
specified in Minnesota Statutes §574.26 subdivision 2 (2).

PERFORMANCE BOND. A bond furnished in accordance with Minnesota Statutes §574.26 and meeting the
terms specified in Minnesota Statutes §574.26 subdivision 2 (1).

| Warranty Bond. A bond furnished to secure the Contractor’s performance of warranty obligations.

CONTRACT ITEM (Pay Item). A specifically described unit of Work for which the Contract defines a Unit Price.
The sum of the scopes of work for all contract items equals the scope of work for the contract.

MAJOR CONTRACT ITEM. A contract item with an original value equal to or greater than 5 percent of the original
contract amount. A major contract item at the time of bid will remain a major item.

MINOR CONTRACT ITEM. A contract item with an original value less than 5 percent of the original contract
amount. A minor contract item does not become a major item through overruns, Supplemental Agreements, etc.

CONTRACT STARTING DATE. The latest date specified for the beginning of construction operations as set forth in the
Proposal Package.

CONTRACT TIME. The completion date, number of working days, or number of calendar days allowed for
completion of the contract and any intermediate milestones, including authorized extensions in accordance with 1806,
“Determination and Extension of Contract Time.”

CONTRACTOR. The individual, firm, or corporation contracting for and undertaking prosecution of the prescribed
Work; the party of the second part to the Contract, acting directly or through a duly authorized representative.

CONTROLLING ACTIVITY. The first incomplete activity(ies) with the earliest start date that resides on the Critical
Path(s).

COUNTY. (See City, County, or Township.)
CRITICAL ACTIVITY. An activity with zero or negative total float.

CRITICAL PATH. The longest continuous sequence of work establishing the scheduled completion date of the Project
or a milestone.

CULVERT. A Structure constructed entirely below the elevation of the Roadway surface and not a part of the
Roadway surface, which provides an opening under the Roadway for the passage of water or traffic.

DATA DATE. The date from which a schedule is calculated and, in schedules other than the Baseline Schedule, the
date up to which progress is reported.

DEPARTMENT. The State Department of Transportation, or the political subdivision, governmental body, board,
commission, office, department, division, or agency constituted for administration of the Contract within its jurisdiction.

DETOUR. A Road or system of Roads, usually existing, designated as a temporary route by the Department to divert
through traffic from a section of Roadway being improved.

DISTRICT MATERIALS LABORATORY. A Department laboratory located within a district, having responsibilities
delegated from the Materials Engineer.

DISTRICT MATERIALS ENGINEER. A Department engineer, located within a district, having responsibilities
delegated from the Materials Engineer.

DISTRICT TRAFFIC ENGINEER. A Department engineer, located within a district, having responsibilities delegated
from the Traffic Engineer.

DIVIDED HIGHWAY. A Highway with separated Traveled Ways for traffic in opposite directions.
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DORMANT SEEDING. Seeding allowed in the late fall when the ground temperature is too low to cause seed
germination so that the seed remains in a dormant condition until spring.

DORMANT SODDING. Sodding allowed in the late fall when the ground temperature is too low so that normal rooting
does not take place until spring.

EASEMENT. A right acquired by the Department to use or control property for a designated purpose.

ENGINEER. A Department engineer authorized as the Department’s representative responsible for the engineering
supervision of the work and delegated with those duties and authorities defined in the contract. The contract may redefine the
‘Engineer’ as a specific Department engineer (i.e. Concrete Engineer, Bridge Engineer, Materials Engineer, Traffic Engineer,
Roadway Engineer, etc.) with jurisdiction over the engineering details of specific construction items; however, the Engineer is the
main point of contact for the Contractor and should receive copies of all correspondence between the Contractor and other
Department representatives.

EQUIPMENT. All machinery, tools, and apparatus, together with the necessary supplies for upkeep and maintenance,
necessary for the proper construction and acceptable completion of the work within its intended scope.

EROSION CONTROL SCHEDULE. A written document (weekly) by the Contractor illustrating construction sequences
and schedule of proposed methods to control erosion and manage sediment.

ERRORS AND OMISSIONS. A deficiency in the Contract that results in multiple interpretations of a requirement, as
determined by the Engineer, except for those resolved by the orders of precedence in 1504, “Coordination of Contract
Documents.”

EXTRA WORK. Any work not required by the Contract as awarded but found essential to the satisfactory completion
of the Contract within its intended scope. Such work shall be authorized and performed in accordance with 1402, “Contract
Revisions.”

FLOAT/TOTAL FLOAT. The number of days by which an activity may be delayed without delaying the Project or a
Milestone.

FREE FLOAT. The number of days by which an activity may be delayed from its early dates without delaying the early
start date of a successor activity. Free Float is a unique attribute of an activity.

FRONTAGE ROAD (or STREET). A local Road or Street auxiliary to and located on the side of a Highway for service
to abutting property and adjacent areas and for control of access.

GRADE SEPARATION. A Bridge with its approaches that provides for Highway or pedestrian traffic to pass without
interruption over or under a railway, Highway, Road, or Street.

GRADING AND BASE ENGINEER. A Department engineer responsible for statewide guidance on grading and base.
This individual has responsibilities delegated from the Materials Engineer.

GRADING AND BASE MANUAL. A Department manual that serves as a tool to assist Department personnel in
measuring the quality of materials and evaluate the work as construction progresses. References to the Grading and Base
Manual from the contract are to the edition in effect on the letting date.

GRAVEL. Naturally occurring rock or mineral particles produced by glacial and water action. Particle size ranges from
3 inches diameter to the size retained on a No. 10 [2.0 mm] sieve.

HIGHWAY, ROAD, ROADWAY, OR STREET. General terms denoting a public way for purposes of vehicular travel,
including the entire area within the right of way.

HOLIDAYS. The days of each year set aside by legal authority for public commemoration of special events, and on
which no public business shall be transacted except as specifically provided in cases of necessity. Unless otherwise noted, holidays
shall be as established in MS 645.44.

IMPACT SCHEDULE. A schedule prepared to demonstrate the impact of a proposed change. When accepted by the
Department, an Impact Schedule becomes the Progress Schedule.

INCIDENTAL. Whenever the word “incidental” is used in the Contract it shall mean no direct compensation will be
made.

INDUSTRY STANDARD. An acknowledged and acceptable measure of quantitative or qualitative value or an
established procedure to be followed for a given operation within the given industry. This will generally be in the form of a written
code, standard, or specification by a creditable association valid on the date of the Advertisement for Bids.

INSPECTION AND CONTRACT ADMINISTRATION MANUAL FOR MnDOT LANDSCAPE PROJECTS (ICAMMLP).
A Department manual that provides clear, objective, and measurable criteria on decision-making and payment criteria for those
responsible for plant installation and establishment design, or inspection. References to the ICAMMLP from the Contract are to
the edition in effect on the letting date.

INSPECTOR. The Engineer's authorized representative assigned to make detailed inspections of Contract work.
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INTERCHANGE. A grade-separated Intersection with one or more turning Roadways for travel between intersection
legs.

INTERSECTION. The general area where two or more Highways join or cross, within which are included the
Roadway and roadside facilities for traffic movements in the area.

LABORATORY MANUAL. A Department manual that outlines laboratory test procedures for materials testing.
References to the Laboratory Manual from the Contract are to the edition in effect on the letting date.

LAYER. The total embankment thickness for each material type, composed of a single or multiple lifts.
LIFT. A unit of material within a layer that is placed for compaction.

LIGHTING ENGINEER. A Department engineer responsible for statewide guidance on lighting. This individual has
responsibilities delegated from the Traffic Engineer.

LIMESTONE. (See Carbonate.)

LOOP. A one-way turning Roadway that curves about 270 degrees to the right, primarily to accommodate a
left-turning movement, but which may also include provisions for another turning movement.

MAINTENANCE ACCESS ROUTE (MAR). An authorized maintenance equipment route used for snow and ice removal
that has a 6-foot minimum clear width between any raised obstacles (such as push button stations, foundations, buildings, V curb,
utility poles, sign posts, etc.).

MAJOR CONTRACT ITEM. (See Contract Item.)

MATERIALS. Any substances specified for use in the performance of the work.

MATERIALS ENGINEER. The Director of the Department’s Office of Materials and Road Research acting directly or
through an authorized representative within the scope of the particular duties or functional unit referenced in the Contract.

MATERIALS LABORATORY. The Department’s Central Materials Laboratory.

MAXIMUM DENSITY. The maximum density of a particular soil as determined by the method prescribed in the
Grading and Base Manual.

MILESTONE. A dated specified in the Contract, such as the date that the Contract Time expires.

MINNESOTA MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (MN MUTCD). A Department manual that
establishes the standards for traffic control devices that regulate, warn, and guide road users along all roadways within the State.
References to the MN MUTCD from the contract are to the edition in effect on the letting date.

MINNESOTA SEAL COAT HANDBOOK. A manual published by the Minnesota Local Road Research Board's Research
Implementation Committee that provides tools for roadway designers and technicians to design and implement seal coat
operations.

MINOR CONTRACT ITEM. A contract item with an original value less than 5 percent of the original contract
amount. A minor contract item does not become a major item through overruns, Change Orders, etc.

NARRATIVE REPORT. A descriptive report submitted with each schedule. The required contents of this report are
specified in 1803.2.C.1 “Narrative Reports,” for Bar Chart schedules, and 1803.3.C.1, “Narrative Reports,” for CPM schedules.

NEAR-CRITICAL ACTIVITIES. Activities with Total Float equal to or less than 10 working days.

NOMINAL. The intended, named, or stated value, as opposed to the actual value. The nominal value of something is
the value that it is supposed or intended to have, or the value by which it is commonly known.

NONCONFORMANCE REPORT (NCR). A report the Contractor submits to the Engineer that documents any
deviation from the Quality Control Plan (QCP), accepted shop drawings, or Contract requirements.

NOTICE TO PROCEED. Written notice to the Contractor to proceed with the work including, if applicable, the date of
beginning of contract time. Notice to Proceed 1 (NTP1) occurs upon the Department’s acceptance of the Contractor’s first
Preliminary Schedule. Notice to Proceed 2 (NTP2) occurs upon the Department’s acceptance of the Contractor’s Baseline Schedule.

NPDES PERMIT. The general permit issued by the MPCA that authorizes the discharge of storm water associated with
construction activity under the National Pollutant Discharge Elimination System Program.

OPTIMUM MOISTURE. The moisture content of a particular soil at maximum dry density as determined by the method
prescribed in the Grading and Base Manual.

(P). A designation in the summary of quantities on the plans meaning that the plan quantity will be the quantity for
payment. The Department will not measure or recalculate plan quantities, except as provided in 1901, “Measurement of
Quantities.”
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PAVEMENT STRUCTURE. The combination of layers placed on a subgrade to support the traffic load and distribute it
to the roadbed.

PAY ITEM. (See Contract Item.)
PAYMENT BOND. (See Contract Bonds.)

PEDESTRIAN ACCESS ROUTE (PAR). A paved pedestrian walkway with a 4-foot minimum width and no raised objects
within it and a maximum 2% cross slope.

PERFORMANCE BOND. (See Contract Bonds.)

PERMANENT EROSION CONTROL MEASURES. Soil-erosion control measures such as curbing, culvert aprons,
riprap, flumes, sodding, erosion mats, and other means to minimize erosion on the completed project while establishing
permanent perennial vegetation.

PLANS. The plans, profiles, typical cross-sections, and Standard Plans and Standard Plates that show the
locations, character, dimensions, and details of the work.

PLAN QUANTITY. The quantity listed in the summary of quantities on the plans. The summary of quantities will
usually be titled “Statement of Estimated Quantities,” “Schedule of Quantities for Entire Bridge,” or “Schedule of Quantities.”

PREDECESSOR. An activity that is defined by schedule logic to precede another activity. A predecessor may control the
start or finish date of its Successor.

PRELIMINARY SCHEDULE(S). All schedules submitted before acceptance of the Baseline Schedule.

PROFESSIONAL ENGINEER. A person registered and licensed by the State of Minnesota to practice one or more
branches of engineering. The Contract may require that the Contractor provide a Professional Engineer, registered and
licensed in a specific branch of engineering, to perform certain responsibilities.

PROFILE GRADE. The trace of a vertical plane intersecting the top surface of the roadbed or pavement structure,
usually along the longitudinal centerline of the traveled way. Profile grade means either elevation or gradient of such trace
according to the context.

PROGRESS SCHEDULE. The schedule submitted by the Contractor and accepted by the Department for managing
the Project. For example, the Baseline Schedule is the Progress Schedule from the Data Date of the Baseline Schedule to
the Data Date of the first Update Schedule. The first Update Schedule is the Progress Schedule from its Data Date to the Data
Date of the next accepted Update Schedule, and so on.

PROJECT. The specific section of the highway, the location, or the permanent construction improvements as defined
by the contract.

PROJECT SITE. The area available to the Contractor for use in performing the work, as defined on the plans by the
right-of-way and the end and beginning of the project.

PROPOSAL. The offer of a bidder on the prescribed proposal form to perform the work and furnish the labor and
materials at the bid unit prices.

PROPOSAL FORM. The approved form on which the Department requires proposals to be prepared and submitted
for the work, in accordance with 1206, “Preparation of Proposal.”

PROPOSAL PACKAGE. All documents and information provided by the Department to prospective bidders in
accordance with 1202, “Contents of Proposal Package.”

PROPOSAL GUARANTY. The security furnished with a proposal to guarantee that the bidder will enter into the
contract if the Department awards the contract to the bidder.

PURE LIVE SEED (PLS). A percentage calculated by multiplying the percent of viable seed (“total germination and hard
seed or dormant seed when applicable”) by the percent of pure seed and dividing the product by 100.

QUALIFIED LABORATORY. A laboratory accredited through the AASHTO Accreditation Program (AAP), and/or an
AASHTO accredited laboratory.

QUALITY ASSURANCE (QA). The activities performed by the Department that have to do with making sure the
quality of a product or process meets the relevant contract requirements.

QUALITY COMPACTION. A compaction method as defined in 2105.3.F.2, “Quality Compaction.”

QUALITY CONTROL (QC). The activities performed by the Contractor that have to do with making the quality of a
product or process meets the relevant contract requirements.

QUESTIONNAIRE. The specified forms on which a bidder may be required to furnish information as to ability to
perform and finance the work.

RAMP. A connecting roadway for travel between intersection legs at or leading to an interchange.
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RELATIONSHIP. The interdependencies among activities. Relationships link an activity to its Predecessors and
Successors. A schedule’s relationships are sometimes referred to as the logic of the schedule. Examples of relationships are
finish-to-start, start-to-start, and finish-to-finish. Relationships are implied in bar chart schedules and explicit in CPM schedules.

REVISED SCHEDULE. A schedule prepared and submitted by the Contractor and accepted by the Department that
includes a significant modification to the schedule logic, activity durations, or other significant attributes of a schedule. The
Revised Schedule is usually prepared for the purpose of depicting a significant change in the Contractor’s plan. Once accepted by
the Department, the Revised Schedule becomes the Progress Schedule.

RIGHT OF WAY. A general term denoting land, property, or interest therein, usually in a strip, acquired for or devoted
to a highway.

ROAD. (See Highway, Road, Roadway, or Street.)

ROADBED. The graded portion of a highway within top and side slopes, prepared as a foundation for the pavement
structure and shoulders.

ROADWAY. (See Highway, Road, Roadway, or Street.)

ROAD DESIGN MANUAL. A Department manual that establishes uniform design policies and procedures in
preparation of road plans. References to the Road Design Manual from the contract are to the edition in effect on the letting
date.

SCALE. A device used to measure the mass or the proportion of a liquid or solid. This definition includes metering
devices.

SCHEDULE OF MATERIALS CONTROL. A Department schedule that outlines the minimum sampling and testing
requirements for most materials used in highway construction. References to the Schedule of Materials Control from the
contract are to the edition in effect on the letting date.

SEEDING MANUAL. A Department manual that provides guidance on seed mixtures specified by the Department and
methods for their installation and establishment. References to the Seeding Manual from the contract are to the edition in
effect on the letting date.

SHOULDER. The portion of the roadway contiguous with the traveled way for accommodation of stopped vehicles,
for emergency use, and for lateral support of the pavement structure.

SIDEWALK. That portion of the roadway primarily constructed for the use of pedestrians.
SIEVE. A woven wire screen meeting the requirements of AASHTO M-92 for the size required by the contract.

SIGNING ENGINEER. A Department engineer responsible for statewide guidance on signing. This individual has
responsibilities delegated from the Traffic Engineer.

SITE MANAGEMENT PLAN. A Contractor-provided written amendment to the Department’s SWPPP that indicates
the means and methods the Contractor will use for performing work in or adjacent to waters of the State.

SPECIAL PROVISIONS. Additions and revisions to the standard specifications and supplemental specifications
that cover conditions specific to a contract.

SPECIFICATIONS. The Standard Specifications, the Supplemental Specifications, the Special Provisions, and
any Department-approved changes to these Contract documents.

SPECIFIED COMPLETION DATE. The date on which the work is specified to be completed.

SPECIMEN TREE. A tree indicated in the contract or identified by the Engineer that is notable and valued because of
its species, size, condition, age, longevity, durability, crown development, function, visual quality, and public or private prominence
or benefit.

STANDARD PLANS and STANDARD PLATES. Department provided drawings consisting of sheets or details of design
and construction for various structures and products.

STANDARD SIGNS MANUAL. A Department manual that establishes, determines, and communicates standards and
specifications concerning standard dimensions, colors, and other requirements of the various types of highway signs and pavement
messages. References to the Standard Signs Manual from the contract are to the edition in effect on the letting date.

STANDARD SPECIFICATIONS. The current edition of this book. Standard Specifications are approved for general,
repeated use.

STATE. The State of Minnesota acting through its elected officials and their authorized representatives.

STORMWATER POLUTION PREVENTION PLAN (SWPPP). A comprehensive plan required by the NPDES Permit
to identify sources of pollution and describe BMPs to reduce pollution from stormwater runoff at a construction site. The
construction plan sheets and contract documents are a part of the SWPPP that includes both temporary and permanent BMPs
during construction.
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STREET. (See Highway, Road, Roadway, or Street.)

STRUCTURAL METALS ENGINEER. A Department engineer responsible for the overall direction, supervision, and
management of the Structural Metals Inspection Unit. This individual has responsibilities delegated from the Bridge Engineer.

STRUCTURES. Bridges, culverts, catch basins, drop inlets, retaining walls, cribbing, manholes, endwalls, buildings,
sewers, service pipes, underdrains, foundation drains, and other man-made features.

SUBCONTRACTOR. An individual, firm, or corporation to whom the Contractor sublets part of the contract.

SUBGRADE. The top surface of a roadbed upon which the pavement structure and shoulders are constructed.
Also, a general term denoting the foundation upon which a base course, surface course, or other construction is to be placed, in
which case reference to subgrade operations may imply depth as well as top surface.

SUBSTRUCTURE. The part of a bridge below the bearings of simple and continuous spans, skewbacks, or arches and
tops of footings for rigid frames, together with the backwalls, wingwalls, and wing protection railings.

SUCCESSOR. An activity that is defined by schedule logic to succeed another activity. The start or finish date of a
Successor may be controlled by its Predecessor.

SUPERINTENDENT. The Contractor’s authorized representative in responsible charge of the work.
SUPERSTRUCTURE. The entire bridge except the substructure.
SUPPLEMENTAL AGREEMENT. See Change Order.

SUPPLEMENTAL SPECIFICATIONS. Additions and revisions to the standard specifications that are formally
approved and printed subsequent to issuance of the printed book of standard specifications.

SURETY. The corporation, partnership, or individual, other than the Contractor, executing a bond furnished by the
Contractor.

TEMPORARY BY-PASS. A section of roadway, usually within existing right of way, provided to temporarily carry all
traffic around a specific work site.

TEMPORARY EROSION CONTROL MEASURES. Soil-erosion control measures to temporarily protect the project
from erosion before and during the installation of permanent erosion control measures.

TEMPORARY SEDIMENT CONTROL MEASURES. Sediment trapping and filtering devices such as sediment control
logs, silt fence, sediment basins, inlet protection, and other means to temporarily control sediment until installation of permanent
erosion control measures.

TEMPORARY TRAFFIC CONTROL ZONE LAYOUTS FIELD MANUAL. A Department manual that contains typical
traffic control layouts. References to the Temporary Traffic Control Zone Layouts Field Manual from the contract are to the
edition in effect on the letting date.

TOWNSHIP. (See City, County, or Township.)

TRAFFIC ELECTRICAL SYSTEMS ENGINEER. A Department engineer responsible for statewide guidance on traffic
electrical systems. This individual has responsibilities delegated from the Traffic Engineer.

TRAFFIC ENGINEER. The Director of the Department’s Office of Traffic Engineering acting directly or through an
authorized representative within the scope of the particular duties or functional unit referenced in the Contract documents.

TRAFFIC LANE. The portion of a traveled way for the movement of a single line of vehicles.

TRAFFIC ENGINEERING MANUAL. A Department manual that establishes uniform guidelines and procedures to aid
road users in recognizing and understanding various traffic control devices. References to the Traffic Engineering Manual from
the contract are to the edition in effect on the letting date.

TRAVELED WAY. The portion of the roadway for the movement of vehicles, exclusive of shoulders and auxiliary
lanes.

TURN LANE. An auxiliary lane for left or right turning vehicles.

TWO-WEEK LOOK-AHEAD SCHEDULE. Schedule that spans a forward looking, rolling period of at least 14 calendar
days.

UNIT PRICE. The price per unit of a contract item.

UPDATE SCHEDULE. A schedule prepared at least monthly by incorporating the actual progress of the previous month
into the Progress Schedule.

VERIFICATION TESTING. Sampling and testing performed by the Department to validate the quality of the product
per Title 23 — Highways, Code of Federal Regulation 637.203
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WORK. The furnishing of all labor, materials, equipment, and other incidentals necessary or convenient to the
successful completion of the project and the performance of all duties and obligations imposed on the Contractor by the contract.
Also used to indicate the construction required or completed by the Contractor.

WORKING DAY. A calendar day, exclusive of Saturdays, Sundays, and Holidays, on which weather and other
conditions not under the control of the Contractor will permit construction operations to proceed for at least 4 hours, with the
normal working force engaged in performing the progress-controlling operations.

WORKING DRAWINGS. Stress sheets, shop drawings, erection plans, falsework plans, framework plans, cofferdam
plans, bending diagrams for reinforcing steel, or any other supplementary plans or similar data that the Contractor is required to
furnish and submit to the Engineer.

WORK ORDER. A written order signed by the Engineer of a contractual status requiring performance or other action
by the Contractor without negotiation of any sort.

Bidding Requirements and Conditions

1201 PREQUALIFICATION OF BIDDERS

The Department will not require prequalification of the Bidders before submission of Proposals, but the Department may
require a written statement from the apparent low Bidder before Award. If the Department requires a written statement, the
statement shall include the following:

1) Bidder experience,

2) Bidder certifications,

3) Bidder licenses, and

4 The amount of capital and equipment available for performance of the proposed Work.

1202 CONTENTS OF PROPOSAL PACKAGE
The Proposal Package will include the following:

1) The location and description of the proposed construction;

(2) The Bid Schedule;

3) The Contract Time;

“4) The amount and nature of the required Proposal Guaranty;

(5) The basis for comparison of proposals, if other than by total cost;

(6) The date, time, and place for opening Proposals (also defined in the Advertisement for Bids);
@) Any Special Provisions and other supplementary requirements; and

(8) The Plans, Specifications, and other documents included in the Proposal Package.

The bidder shall not alter the contents of the Proposal Package, unless authorized in writing by the Department. The
Department considers alterations to include any unauthorized additions, deletions, or changes.

1203 ACCESS TO PROPOSAL PACKAGE
The Department will provide Bidders with access to the Proposal Package through the online E-Plan Room. The
Department may require a fee for Bidders to purchase and download copies of the Proposal Package.

1204 INTERPRETATION OF QUANTITIES IN BID SCHEDULE
The quantities in the Bid Schedule are estimates only. The Department will use these quantities to compare Proposals in
accordance with 1301, “Consideration of Proposals.”

During the Project, the Department may increase, decrease, or eliminate quantities of Contract Items in accordance with
1402, “Contract Revisions;"” and will measure and pay for accepted quantities of Contract Items in accordance with 1901,
“Measurement of Quantities.”

1205 EXAMINATION OF PROPOSAL PACKAGE AND SITE OF WORK
1205.1 PROPOSAL PACKAGE AND SITE OF WORK

Before submitting a Proposal, the Bidders shall carefully examine the Proposal Package and perform a reasonable
investigation of the site of Work. Submitting a Proposal is considered an affirmative statement that the Bidder has examined the
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Proposal Package and performed a reasonable investigation of the site of Work, and is satisfied as to the character, quality,
quantities, and conditions to be encountered in performing the Work. A reasonable site investigation includes investigating or
reviewing the following:

(1) Project Site;

2) Borrow sites;

3) Haul routes;

(€)) Utility property in accordance with 1507, “Utility Property and Service;”

(5) All other locations related to the performance of the Work, and

(6) Any additional information the Department makes available in accordance with 1205.2, “Additional

Information.”
The Bidder shall immediately notify the Department of any apparent defect in the Proposal Package. The Department will

determine if a defect exists and, if necessary, will issue an Addendum to all prospective Bidders to address the correction.

1205.2 ADDITIONAL INFORMATION
When available, the Department may make the following additional information available to Bidders:

1) All Department boring logs and other records of subsurface investigation,
(2) Record drawings,

3) Results of other preliminary investigations, and

“4) Other documents.

A review of this additional information is not a substitute for a Bidder’s own evaluation, interpretation, or judgment in
preparing a Proposal. Bidders shall understand that this additional information is not part of the Proposal Package and will not
become part of the Contract. The Department makes this additional information available for the Bidders' information only and
warns the Bidders not to rely on any included estimates or quantities. If not included in the Proposal Package, the additional
information may be available upon request, and Bidders shall be deemed to have knowledge of the availability of this additional
information. Bidders are solely responsible for all assumptions, deductions, and conclusions that they may reach. The Department
does not make or imply a warranty as to the accuracy, sufficiency, or reliability of this additional information.

If the Department has taken test borings on the Project, the Department may or may not include the test boring
information on the Plans. If the Department includes test boring information on the Plans, the Bidders shall understand the
following with regard to the test boring information:

1) The Department takes borings by ordinary and conventional methods and with care deemed adequate for the
Department's design purposes.

2) The logs of the borings may have been edited or abridged and may not reveal all information that might be
useful or of interest to the Contractor.

3) The Department will make any field logs and laboratory logs relating to the borings available to the Bidders, or
Contractor.

(€)) The Department may have taken some borings to gather information for purposes other than those related to
the construction of the Project.

(5) The Department does not warrant that the information is complete, but believes that the information as to the
conditions and materials reported within each test hole was accurate at the time the boring was taken.

(6) The Department does not warrant that conditions adjacent to test borings will necessarily be the same as

shown on the logs because subsurface conditions outside of each individual test hole are unknown to the
Department, and soil, rock, and water conditions cannot be relied upon to be consistent and uniform.

) The Department will not be responsible for any interpretations made by the Contractor.

(8) The absence of notations on the logs regarding water does not necessarily mean that the borings were dry or
that the Contractor will not encounter subsurface water during the course of construction.

1206 PREPARATION AND DELIVERY OF PROPOSAL
1206.1 PREPARATION AND DELIVERY
The Bidder shall use the electronic submittal process. The Bidder shall submit the electronic Proposal in accordance with

| AASHTO Project Bids software and the “Bid Express” website (Www.bidx.com).

The Bidder shall submit its Proposal by the date and time for opening Proposals. Bid Express will not accept Proposals
past the date and time of the opening of proposals.

The Bidder shall submit the Proposal Guaranty electronically or file a hard copy of the Proposal Guaranty with the
Department by the same date and time.
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If a Bidder fails to provide a Unit Price for any Pay Item on the Bid Schedule, except for “Lump Sum” Pay Items, the
Department will reject the Proposal.

If a Pay Item in the Proposal requires the Bidder to choose an alternate Pay Item, the Bidder shall indicate its choice in
accordance with the Specifications for that Pay Item.

1206.2 ALLOWABLE SUBSTITUTIONS
When directed by the Department, the Bidder shall submit a disk Proposal using AASHTO Project Bids and EBSX files. The I
Bidder shall label the disk with the company name, proposal number and the state project number.

The Bidder shall deliver the Proposal and the Proposal Guaranty in a sealed envelope. The Bidder shall mark the sealed
envelope with the name of the Bidder, the proposal number, the Project number, and the letting date. The Bidder shall deliver the I
sealed envelope to the Department as specified in the Advertisement for Bids as follows:

(1) To the address specified,
(2) In care of the official receiving the Proposals, and
(3) By the date and time for opening Proposals.

If the Department receives a Proposal after the date and time for opening Proposals, the Department will return the
Proposal to the Bidder unopened.

1207 IRREGULAR PROPOSALS
The Department may reject irregular Proposals. The Department will consider a Proposal to be irregular for any of the
following reasons:

1) The Bidder submits its Proposal on a form other than the Proposal Form;
(2) The Bidder alters the contents of the Proposal Package, as defined in 1202, “Contents of Proposal Package;”
3) The Proposal is incomplete, indefinite, or ambiguous as to the meaning;
“4) The Proposal contains unauthorized alternate bids;
1 5 The Proposal is a conditional Proposal that does not meet the requirements in 1211, “Conditional Proposals;” or ||
(6) Any Unit Prices in the Proposal are unbalanced in excess of or below the reasonable cost analysis values.

In accordance with 1206, “Preparation and Delivery of Proposal,” the Department will reject any Proposal in which the
Bidder fails to provide a Unit Price for any Pay Item or work on the Proposal Form, except for “Lump Sum” Pay Items.

1208 PROPOSAL GUARANTY
The Bidder shall include with its Proposal a Proposal Guaranty that meets the following requirements:

(1) Equal to 5 percent of the total amount of the Proposal;
2) Made payable to the Department; and
3) In the form of a certified check, a cashier’s check, or a bond.

If providing a Proposal Guaranty in the form of a bond, the bond must meet the following requirements:

1) Issued by a corporation authorized by the Minnesota Department of Commerce to contract as a surety in the
State of Minnesota; and
2) Conditioned on execution of the Contract in accordance with 1306, “Execution and Approval of Contract.”

1209 BLANK

1210 REVISION OF PROPOSAL PACKAGE OR WITHDRAWAL OF PROPOSALS
If submitting a Proposal electronically, the Bidder may revise its Proposal an unlimited number of times and may withdraw
its Proposal before the date and time for opening Proposals.

If submitting a Proposal in accordance with 1206.2, “Allowable Substitutions,” the Bidder may revise or withdraw its
Proposal after delivery to the Department if the Department receives the Bidder’s written request for withdrawal or revision before
the date and time for opening Proposals.

The Department reserves the right to revise the Proposal Package at any time before the date and time for opening
Proposals. The Department will issue a numbered and dated Addendum for any revision of the Proposal Package. The Department
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will electronically post each Addendum as announced in an e-mail notification to each Bidder on the Department’s list of Bidders.
The Department will include each Addendum with all Proposal Forms issued to the Bidder after the date of the Addendum.

If revisions made by an Addendum require change to Proposals or reconsideration by the Bidder, the Department may
postpone opening Proposals. If the Department postpones opening Proposals, the Department will specify the new date and time
for opening Proposals in the Addendum.

The Bidder shall acknowledge receipt of each Addendum in the electronic proposal.

1211 CONDITIONAL PROPOSALS
The Department will accept conditional Proposals only as authorized by the Department in this section. The Department
will award the Contract to a Bidder with a conditional Proposal if doing so is in the best interest of the Department.

If the Bidder submits Proposals on multiple Projects and the amount of the Proposals for the multiple Projects is more
than the Bidder is able to perform, the Bidder may complete and include the following statement with each Proposal to limit the
amount of Projects awarded:

“This Bidder can only enter into a contract or contracts totaling no more than $
Department to determine which Proposal or Proposals to award and which to reject.”

, and hereby authorizes the

With each statement, the Bidder shall provide the proposal number and all Project numbers for which the statement
applies.

1212 OPENING OF PROPOSALS
The Department will open Proposals at the time, date, and place defined in the Proposal Package and the Advertisement
for Bids. The Department will electronically post Proposal results after the opening.

1213 DISQUALIFICATION OF BIDDERS
The Department may disqualify a Bidder and reject the Bidder’s Proposal for any of the following reasons:

1) If an individual, firm, or corporation, either under the same or different name, submits more than one Proposal
for the same Project;

2) The Department finds evidence of collusion among Bidders; or

3) The Bidder failed to perform on a previous contract with the State.

Bidding Requirements and Covenants

1301 CONSIDERATION OF PROPOSALS

After opening Proposals, the Department will compare the Proposals based on the correct summation of the products of
the scheduled quantities and unit bid prices. If the lowest responsible Bidder has submitted prices on more than one alternate
item, the Department reserves the right to determine which alternate to accept. If the extended bid item price, obtained by
multiplying the unit bid price by the bid item quantity, is incorrectly calculated, the Department will use the unit bid price to
recalculate the extended bid item price.

The Department will not consider Proposals that do not include a Proposal Guaranty in accordance with 1208, “Proposal
Guaranty.”

The Department reserves the right to:

(1) Reject any or all Proposals,
2) Waive defects and technicalities in a Proposal, or
3) Advertise for new Proposals.

1302 AWARD OF CONTRACT
Within 30 calendar days after opening Proposals, the Department will Award the Contract to the lowest responsible Bidder
provided that the lowest responsible Bidder complies with the Proposal requirements. The Department may also decide not to
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make a Contract Award. The Department will notify the lowest responsible Bidder electronically, in writing, or by other means that
the Department has accepted the Proposal subject to execution and approval of the Contract as required by law.

The Department and the lowest responsible Bidder may mutually agree to extend the time within which the Department
makes the Award.

1303  CANCELLATION OF AWARD
Before Contract execution, the Department reserves the right to cancel the Award of the Contract without liability.

1304 RETURN OF PROPOSAL GUARANTY

After opening and auditing the Proposals, the Department will immediately return Proposal Guaranties to all Bidders,
except for the two lowest Bidders. The Department will retain the Proposal Guaranties of the two lowest Bidders until execution
and approval of the Contract as required by law. After execution and approval of the Contract, the Department will return the
Proposal Guaranties of the two lowest Bidders, except in the case of forfeiture as specified in 1307, “Failure to Execute Contract.”
The Department will only return Proposal Guaranties that the Bidders submit as checks (certified or cashier’s).

1305 REQUIREMENT OF CONTRACT BOND

The lowest responsible Bidder shall submit with the signed Contract a Payment Bond and a Performance Bond each equal
to the Contract Amount as required by MN Statute § 574.26. The Department will review the Surety and form of the Contract
Bonds and provide approval if acceptable.

1306 EXECUTION AND APPROVAL OF CONTRACT
The lowest responsible Bidder shall return the Contract to the Department with the required Payment and Performance
Bonds within 10 business days after Award.

If the Contract specifies the Contract Time as working days and the lowest responsible Bidder fails to return the signed
Contract documents within 10 business days, the Department may reduce the Contract Time to reflect the delay caused by the
Contractor.

If the Contract specifies the Contract Time as a completion date, the lowest responsible Bidder’s delay in returning the
signed Contract documents is non-excusable delay under 1806.3.A, “"Non-Excusable Delays,” and the Contractor is not entitled to an
extension of the Contract Time.

If the lowest responsible Bidder is unable to return the signed Contract documents within the specified time due to the
absence of one or more of the required signers, the Department may extend the time if the Contractor submits satisfactory
evidence that the Contract documents will be signed.

A foreign or nonresident corporation that is awarded a Contract shall provide proof that it has met all legal requirements
for transacting business in the State of Minnesota, as a condition precedent to Contract approval.

The Department will provide the lowest responsible Bidder with a notice of approval or disapproval of the Contract and
Contract Bonds within 10 business days after the lowest responsible Bidder properly signs and returns the Contract documents to
the Department. The Award is not binding and the Contract is not effective until both parties fully execute the Contract and the
Department approves the Contract, as required by law.

1307 FAILURE TO EXECUTE CONTRACT
The Department will retain the Proposal Guaranty as liquidated damages sustained, not as a penalty, if the lowest
responsible Bidder fails to perform any of the following within the time specified in the Proposal Package:

1) Sign the Contract documents,
2) Provide the required Contract Bonds, or
3) Comply with any other requirements imposed as a condition precedent to the Contract approval.

If the Department cancels the Award, the Department may choose any of the following actions:

(1) Award the Contract to the next lowest responsible Bidder,
2) Advertise for new Proposals, or
3) Otherwise perform the Work as decided by the Department.
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Scope of Work

1401 INTENT OF CONTRACT
The intent of the Contract is to provide for construction of the Project and compensation for the Work in accordance with
the Contract documents.

The titles and headings of the various sections and subsections of the Contract are intended for convenience of reference.

The Contractor shall construct and complete the Project in every detail as described in the Contract. The Department will
require the Contractor to perform the Work diligently and vigorously to completion. The Contractor shall consider the public
interests and the obligations and rights of all other parties concerned. The Contractor shall assume full responsibility for
performance of the Work and shall furnish all labor, materials, equipment, tools, supplies, transportation, and other incidentals
necessary or convenient for successful completion of the Project.

The Contract may not fully describe every detail. When the Contract is silent or omits a detailed description, the
Contractor shall perform in accordance with the best general practice and provide materials and workmanship meeting the quality
specified in the Contract. The Department’s failure to itemize every exception or condition in the Contract does not mean that the
Contract provisions will be enforced equally under all conditions or on all parts of the Work.

In the interest of avoiding repetitious wording in the Specifications, certain words and phrases have been omitted where
reference is clearly related by expressions of authority or intention. Where certain words and terms appear, they are to be
construed with reference to the definitions, abbreviations, heading, titles, item names, and other pertinent provisions of the
Contract documents, as may be implied.

1402 CONTRACT REVISIONS

1402.1 GENERAL

The Engineer reserves the right to make, in writing, at any time during the progress of the work, such changes in
quantities and such alterations in the work as are necessary to satisfactorily complete the project or for reasons of the Department’s
interest. Revisions to the Contract will not add Work beyond the limitations imposed by law or beyond the termini of the proposed
construction except as may be necessary to satisfactorily complete the Project. Revisions to the Contract neither invalidate the
Contract nor release the surety, and the Contractor agrees to perform the Work as revised. Either party to the Contract may assert
that a Contract revision has occurred.

If the Contractor believes it has encountered a Contract revision as set forth in 1402.2, "Differing Site Conditions,”
1402.3, “Significant Changes to the Character of Work,” 1402.4, “Suspensions of Work Ordered by the Engineer,” 1402.5, “Extra
Work,” or 1402.6, “Eliminated Items,” the Contractor shall provide notice as required by these clauses and as required by 1403,
“Notification for Contract Revisions.” Failure to provide notice as specified in 1403, “Notification for Contract Revisions” constitutes
a waiver of the Contractor’s entitlement to compensation or a time extension and releases the Department from responsibility for
providing compensation or a time extension.

If the Engineer concludes that a Contract revision is necessary, the Department will compensate the Contractor for the
revision in accordance with 1904, “Compensation for Contract Revisions,” 1905, “Compensation for Eliminated Items,” and 1907,
“Payment for Surplus Material.” No payment, except as specifically provided by the payment provisions of the Contract, will be
made for any increased expenses, loss of expected reimbursement, or loss of anticipated profits suffered or asserted by the
Contractor, whether resulting directly from revisions in the Work or indirectly from unbalanced allocation of expenses among the
Contract Items, for any variation between the quantities in the Bid Schedule and the actual quantities ordered and performed, or
from any other cause. If necessary, the Engineer may extend time in accordance with 1806, “Determination and Extension of
Contract Time.”

In 1402.2, “Differing Site Conditions,” 1402.3, “Significant Changes to the Character of the Work,” and 1402.4,
“Suspensions of Work Ordered by the Engineer,” the term “adjustment” means compensation in accordance with 1904,
“Compensation for Contract Revisions,” 1905, “Compensation for Eliminated Items,” and 1907, “Payment for Surplus Material,” and
the granting of a time extension in accordance with 1806, “Determination and Extension of Contract Time.”

1402.2 DIFFERING SITE CONDITIONS

During the progress of the work, if one of the following subsurface or latent physical conditions is encountered at the site,
the party encountering such conditions shall promptly notify the other party in writing of the specific differing conditions before they
are disturbed and before the affected work is performed:

1) Differ materially from those indicated in the Contract, or
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2) If unknown physical conditions of an unusual nature, differing materially from those ordinarily encountered and
generally recognized as inherent in the Work provided for in the Contract.

Upon written notification, the Engineer will investigate the conditions. If the Engineer determines that the conditions
materially differ and cause an increase or decrease in the cost or time required for the performance of any Work under the
Contract, the Engineer will make an adjustment, excluding loss of anticipated profits, and will modify the Contract in writing
accordingly. The Engineer will notify the Contractor of the determination whether or not an adjustment of the Contract is
warranted.

The Department will not allow a Contract adjustment that results in a benefit to the Contractor, unless the Contractor has
provided the required written notice.

1402.3 SIGNIFICANT CHANGES TO THE CHARACTER OF WORK

The Engineer reserves the right to make, in writing, at any time during the progress of the work, such changes in
quantities and such alterations in the work as are necessary to satisfactorily complete the project. Such changes in quantities and
alterations shall not invalidate the contract nor release the Surety, and the Contractor agrees to perform the work as altered.

If the alterations or changes in quantities significantly change the character of the work under contract, whether those
alterations or changes are in themselves significant changes to the character of the work or, by affecting other work, cause such
other work to become significantly different in character, an adjustment, excluding loss of anticipated profits, will be made to the
contract. The Contractor and Department shall agree on the basis for an adjustment in writing before the performance of the work.
If the Contractor and Department cannot agree, the Engineer will make an adjustment either for or against the Contractor in such
amount as the Engineer determines to be fair and equitable.

If the alterations or changes in quantities do not significantly change the character of the work under the contract, the
Department will pay for the altered work as provided elsewhere in the contract.

The term "significant change" shall be construed to apply only to the following circumstances:

(1) When the character of the work as altered differs materially in kind or nature from that involved or included in
the original proposed construction, or
2) When a major contract item of work is increased in excess of 125 percent or decreased below 75 percent of the

original Contract quantity. Any allowance for an increase in quantity shall apply only to that portion in excess of
125 percent of the original contract item quantity, or in case of a decrease below 75 percent, to the actual
amount of work performed.

1402.4 SUSPENSIONS OF WORK ORDERED BY THE ENGINEER

If the performance of all or any portion of the work is suspended or delayed by the Engineer in writing for an
unreasonable period of time (not originally anticipated, customary, or inherent to the construction industry) and the Contractor
believes that additional compensation, or contract time, or both are due as a result of such suspension or delay, the Contractor shall
submit to the Engineer in writing a request for adjustment no later than 7 calendar days after receipt of notice to resume work.
The request shall set forth the reasons and support for such adjustment.

Upon receipt, the Engineer will evaluate the Contractor's request. If the Engineer agrees that the cost, or time required
for the performance of the Contract, or both have increased as a result of such suspension and the suspension was caused by
conditions beyond the control of and not the fault of the Contractor, its suppliers, or subcontractors, and not caused by weather,
the Engineer will make an adjustment (excluding profit) and modify the contract in writing accordingly. The Engineer will notify the
Contractor of the determination whether or not an adjustment of the contract is warranted.

The Department will not allow a contract adjustment unless the Contractor has submitted the request for adjustment
within the time prescribed.

The Department will not allow a contract adjustment under this clause to the extent that performance would have been
suspended or delayed by any other cause, or for which an adjustment is provided for or excluded under any other term or condition
of this Contract.

1402.5 EXTRA WORK

If the Contractor believes that it has been required to perform Extra Work, the Contractor shall notify the Engineer in
accordance with 1403, “Notification for Contract Revisions.” Failure to provide notice as specified in 1403 constitutes a waiver of
the Contractor’s entitlement to compensation or a time extension and releases the Department from responsibility from providing
compensation or a time extension. If the Engineer determines, in the Engineer’s sole discretion, that Extra Work is required, the
Department will compensate the Contractor for Extra Work in accordance with 1904, “Compensation for Contract Revisions,” and
determine the appropriate time extension, if any, in accordance with 1806, “Determination and Extension of Contract Time.”

The Department and the Contractor shall execute a Change Order specifying the location and nature of the work to be
performed and the basis of payment before the Contractor is authorized to perform Extra Work. The Contractor shall perform Extra
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Work in accordance with the specifications unless otherwise specified in the Change Order authorizing the Extra Work. The Change

Order authorizing Extra Work shall not become effective until it has been fully executed and approved as required by law.

1403

If the Contractor performs Extra Work before a Change Order is fully executed, the Department may consider this as
unauthorized work and as having been done at the Contractor’s expense. The Department will compensate the Contractor for this
work only if the Engineer determines that the work is acceptable and necessary, and the Change Order has been fully executed.

1402.6 ELIMINATED ITEMS
If the Department eliminates any Contract Items from the Contract, the Department will reimburse the Contractor for all
costs incurred before notification that are not the result of unauthorized Work.

The Department will compensate the Contractor in accordance with 1905, “Compensation for Eliminated Items.”

NOTIFICATION FOR CONTRACT REVISIONS

1403.1 GENERAL

The following notification requirements apply to all potential Contract revisions including those defined in 1402, “Contract
Revisions.” The Engineer will consider requests for Contract revisions only if the notification procedures in this section are followed.

The specified time limits may only be extended through a written, jointly-signed agreement between the Contractor and the
Engineer. The Engineer will address the underlying issue prompting the notification in a timely manner.

1403.2 FIRST NOTICE, BY CONTRACTOR

The Contractor shall notify the Engineer as soon as a Contract revision appears necessary. The Contractor shall not start

or continue with an activity or Contract Item for which a Contract revision may be necessary without authorization from the

Engineer.

following:

1403.3 WRITTEN NOTICE, BY CONTRACTOR

If the Contractor disagrees with the Engineer’s response or the Engineer does not respond to the first notice, the
Contractor shall provide a written notice. Provide this written notice within 5 business days of first notice if Engineer has not
responded or within 5 business days of receiving the Engineer’s response to the first notice. The written notice shall include the

(1)
(2)
(3
*

©)

(6)
%)

A description of the situation;

The time and date the situation was first identified;

The location of the situation, if appropriate;

A clear explanation of why the situation represents a Contract revision, including appropriate references to the
pertinent portions of the Contract or law;

A statement of the revisions deemed necessary in the Contract Unit Price(s), delivery schedule(s), phasing,
time, etc. Because of the preliminary nature of this notice, the Department recognizes that this information
may rely on estimates;

An estimate of the time by which the Engineer must respond to minimize cost or delay, and;

Anything else that will help achieve timely resolution.

1403.4 WRITTEN ACKNOWLEDGEMENT, BY ENGINEER
The Engineer will provide a written acknowledgment of receipt of the Contractor’s written notice.

1403.5 FINAL WRITTEN RESPONSE, BY ENGINEER
Within 10 business days of receiving the Contractor’s written notice, the Engineer will provide a written response that
includes one of the following:

1)

)
3

Confirmation of the need for a contract revision. The Contractor shall pursue time extensions in accordance
with 1806, “Determination and Extension of Contract Time,” and compensation in accordance with 1904,
“Compensation for Contract Revisions,” or

Denial of the request for a contract revision, in which case the Engineer will make clear, by reference to the
Contract, why the issue does not represent a revision to the contract.

A request for additional information, in which case the Engineer will state clearly what is needed and by when;
the Engineer will respond within 10 business days of receiving the additional requested information.

1403.6 CONTRACTOR’S RECOURSE

If the Contractor disagrees with the Engineer’s final written response or the Engineer’s response is untimely, the Contractor may
pursue a claim in accordance with 1517, “Claims for Compensation Adjustment.” The Contractor shall give the Engineer written
notice of the intent to pursue a claim within 5 business days of receiving the Engineer’s final written response.

20
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1404 MAINTENANCE OF TRAFFIC

1404.1 GENERAL

Unless the Contract requires otherwise, the Contractor shall keep Roads undergoing improvements open to traffic at no
additional cost to the Department. The Contractor shall direct traffic over a Department-approved Detour route as required by the
Contract or as directed by the Engineer.

The Contractor shall maintain the portions of the Project being used by public traffic in a condition that accommodates
the public traffic at all times. The Contractor shall provide and maintain temporary approaches, crossings, intersections with trails,
Roads, Streets; and abutments with businesses, parking lots, residences, garages, farms, and other property.

The Department will not require the Contractor to remove snow from roads open to traffic.

1404.2 PLANNED DETOURS
The Department will maintain, without any cost to the Contractor, Detour Roads established by the Commissioner for
through traffic diverted from the Project, if the Plans, Special Provisions, or the Engineer directs Project Road closures.

1404.3 CONTRACTOR'’S REQUEST FOR DETOUR

The Contractor may request from the Engineer a Detour for through traffic. The Contractor shall specify the Detour
routes and submit justification information with the Detour request. The Department will consider and may, at its sole discretion,
approve the Detour request and establish a Detour in accordance with the following:

(1) The Contractor shall design, provide, install, maintain, and remove traffic control devices on the Detour Roads
at no additional cost to the Department. The Contractor shall submit the proposed Detour layout to the
Engineer for approval at least 7 calendar days before the Contractor begins to use the Detour.

2) The Contractor shall maintain and restore Detour Roads at no additional cost to the Department. The
Department will remove snow from Detour Roads at the Department’s expense.
3) The Contractor shall provide, install, and maintain traffic control devices and other traffic protection measures

required to maintain local traffic.

1404.4 CONTRACTOR'S REQUEST FOR TEMPORARY BY-PASSES
The Contractor shall design, construct, maintain, and remove other Temporary By-pass facilities requested by the
Contractor and accepted by the Engineer at no additional cost to the Department.

1404.5 CONTRACTOR'S USE OF CROSSOVERS

Unless otherwise prohibited by the Engineer and in accordance with pertinent traffic laws and regulations, the Contractor
may use freeway or expressway maintenance crossovers in or near the construction area to change the travel direction of the
construction equipment.

1404.6 TRAFFIC CONTROL DURING AND AFTER WINTER SUSPENSION
As directed by the Engineer during periods of winter suspension, the Contractor shall open the Project’s Roads to traffic to
eliminate the need to accommodate traffic on Detour Roads during the suspension period.

During authorized winter suspension, the Department will maintain traffic control devices in accordance with 1710,
“Traffic Control Devices.” If Contractor-owned traffic control devices are damaged or destroyed, the Department will pay the
Contractor for the value of the traffic control device as determined by the Engineer.

The Contractor shall not suspend operations for the winter until meeting the requirements of 1710, “Traffic Control
Devices,” and 1803.6, “Temporary Suspensions.”

When resuming Work after winter suspension, the Contractor shall remove and replace, or correct Work lost or damaged
during the suspension, as directed by the Engineer, and must remove, items used for Road maintenance in accordance with 1514,
“Maintenance During Construction”. The Department will pay for this work at the Contract Unit Prices or as Extra Work in
accordance with 1402, “Contract Revisions.”

1405 USE OF MATERIALS FOUND ON THE PROJECT
The Contractor shall not destroy or use Materials found on the Right of Way or on other land acquired for the Project for
any other purposes than those specified in the Contract.

The Engineer may authorize the Contractor, in writing, to temporarily use Materials salvaged for the Department from
existing structures. The Contractor is responsible for all damage to the Materials used temporarily. The Contractor shall repair,
replace, or otherwise correct by means acceptable to the Engineer the Materials damaged by the temporary use, or the Department
will deduct, from any moneys due or becoming due to the Contractor, an amount equivalent to the reasonable value or replacement
cost of the Material.
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The Engineer may authorize the Contractor, in writing, to use acceptable Material found on the Project as a substitute for
Material required by the Contract and provided by the Contractor from outside sources. Authorization to remove and use the
substitute Material for unspecified purposes to the Contractor's advantage is at the sole discretion of the Engineer, subject to the
conditions established by the Engineer and the requirements of the Contract.

The Department will make Material found on the Project available for use on the Project to the best advantage and without charge
to the Contractor in the interest of providing maximum utilization of existing Materials. The Department will not incur additional
costs resulting from the use of this Material. If Contractor needs this Material for other construction purposes on the Project, the
Contractor shall provide replacement Material acceptable to the Engineer, at no additional cost to the Department.

1406 PRESERVATION OF HISTORICAL OBJECTS
Immediately upon discovery of potential historical objects of an archeological or paleontological nature within the Project
Site, the Contractor shall do the following:

(1) Restrict or suspend operations in the immediate area of the discovery to preserve the potential historical
objects, and
2) Notify the Engineer of the presence of potential historical objects.

The Engineer will make arrangements for their disposition or record the desired relevant data.

The Contractor shall support the preservation and salvage effort directed by the Engineer. The Contractor shall not
perform work related to the preservation and salvage efforts that the Contractor considers Extra Work without the written approval
of the Engineer.

The Department may restrict or suspend the Contractor's operations in the immediate area of the historical objects for a
period not to exceed 72 h, without a Contractor claim for damages. The Department will not impose restrictions over 72 h, unless
agreed by the Contractor and the Department in writing.

1407 FINAL CLEANUP
Before requesting final inspection in accordance with 1516.2, “Project Acceptance,” the Contractor shall remove the
following from the Project Site and other locations outside of the Project Site used in performing the Work:

1) Surplus and discarded Materials,

(2) Equipment,

3) Rubbish,

“4) Temporary structures, and

(5) Other items not on the Project Site before execution of the Contract.

The Contractor shall also leave the Project Site, including borrow pits, in a condition acceptable to the Engineer. The cost
of final cleanup is included in the Contract Unit Prices of the Contract Items.

1408 VALUE ENGINEERING INCENTIVE
Value engineering provisions provide an incentive to the Contractor to initiate, develop, and present cost reduction
proposals involving changes in the Contract requirements to the Department for consideration.

Value engineering provisions only apply if the Contractor specifically submits a proposal for consideration as a value
engineering proposal.

The cost reduction proposals shall produce a net savings to the Contract by providing less costly items or methods than
those specified in the Contract without impairing essential functions and characteristics.

The Contractor shall submit value engineering proposals to the Engineer with the following information:

(1) A statement that the Contractor is submitting a value engineering proposal;

2) A description of the proposal;

3) An itemization of the proposed changes to the Contract requirements and a recommendation of how to make
each change;

“4) An estimate of the reduction in performance costs that will result from adoption of the proposal;

(5) A prediction of any effects the proposed changes would have on other costs incurred by the Department;

(6) A statement of the time by which an agreement for adoption of the proposal must be executed to obtain the

maximum cost reduction during the remainder of the Contract, and the reasoning for this time schedule;
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@) The dates of any previous submissions of the proposal, including Contract numbers and the actions of the
Department; and
(8) A statement as to the effect the proposal would have on the time for completion of the Contract.

The Department will not assume any liability for not meeting the statement of the time described in the Contractor’s value
engineering proposal. The Contractor may withdraw, in whole or in part, any value engineering proposal not accepted by the
Department within the period identified in the proposal. The Department’s acceptance or rejection decision on a value engineering
proposal shall be final and the provisions of 1517, “Claims for Compensation Adjustment,” will not apply.

The Department will notify the Contractor in writing of its decision regarding each value engineering proposal. Until the
Department accepts the proposal, the Contractor shall continue to perform Work in accordance with the requirements of the
Contract. If the Department accepts the proposal, the Department will execute a Supplemental Agreement setting forth the terms,
conditions, and costs of the proposal. If the Contractor performs any Work performed in accordance with the value engineering
proposal before the execution of the Supplemental Agreement, the Department will consider that “unauthorized work” as specified
in 1512, “Unacceptable and Unauthorized Work.”

The Supplemental Agreement will establish the Contract modifications and the agreed net savings. The Department will
calculate the net savings by subtracting the Contractor’s value engineering proposal cost from the Contractor’s original bid price for
the work covered in the value engineering proposal.

A - Contractor’s value engineering proposal cost.
B - Contractor’s original bid price for the work covered in the value engineering proposal.
B - A= Net Savings.

The department reserves the right to reject any value engineering proposal that does not reflect the reasonable costs to
perform the work covered in the value engineering proposal.

The Department will provide a lump sum payment of 50 percent of the net savings from the value engineering proposal
to the Contractor as the Contractor’s share of the value engineering incentive. The Department will not revise the lump sum
payment even if the final accepted quantities vary. The Department may include conditions for consideration, approval, and
implementation of the cost reduction proposal in the Supplemental Agreement.

The Contractor shall design and develop the proposal at no additional cost to the Department.

The Department will not include the costs incurred for reviewing, approving, and implementing the proposal in the net
savings calculations.

After the Department accepts the cost reduction proposal, any restrictions imposed by the Contractor on its use or
disclosure of the information submitted shall be void, and the Department will have the right to use, duplicate, and disclose any
data necessary to use the proposal.
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Control of Work

1501 AUTHORITY OF THE ENGINEER

1501.1 DECIDING QUESTIONS
The Engineer will, in the Engineer’s sole discretion, decide all questions regarding:

(1) Quality and acceptability of Materials provided and Work performed,

2) Manner of performance and rate of progress of the Work,

3) Interpretation of the Contract,

“4) Measurement, control of quantities, and the amount of any payment deductions or adjustments, and
(5) Acceptable fulfillment of all Contract provisions on the part of the Contractor.

The Engineer’s acceptance does not waive the Department’s right to pursue legal remedies for defective Work or Work
performed by the Contractor in an unworkmanlike manner.

1501.2 SUSPENDING WORK
The Engineer may suspend the Work if the Contractor fails to:

(1) Correct conditions unsafe for the Project personnel or the general public,
(2) Carry out the Contract provisions,

3) Carry out any lawful orders, or

“4) Comply with the requirements of all permits for the Project.

The Engineer may also suspend work for the following:

1) Unsuitable weather,
2) Conditions unsuitable for prosecution of the Work, or
3) Other conditions or reasons deemed to be in the best public, State, Department, or national interest.

1501.3 BASIS OF DECISION
The Engineer will make decisions based on engineering judgment in accordance with the following:

(1) Facts and inferences,

2) Inherent variations of Materials and processes,

3) Risks associated with drawing inferences from test results on small samples that may not truly represent the
Material or workmanship provided,

“4) Past experiences relating to the question at issue,

(5) Regulations, instructions, and guidelines established by the Department to administer the Work, and

(6) Other factors the Engineer determines to have a bearing on the issue.

The Engineer may require additional tests to provide a statistically sound basis for judgment. The Engineer may accept
satisfactory evidence of proper and adequate process control if the end result characteristics cannot be practically measured.

1502 PLANS AND WORKING DRAWINGS

The Department will provide the Plans showing details and directions to provide a comprehensive description of the
construction contemplated. The Department will not provide all necessary detail drawings for structures. The Department will
include the following information in the Plans:

(1) Summary of all Contract Items,

(2) General features,

(3) Typical cross sections,

(4) Alignment and grades,

(5) Structure locations and dimensions,
(6) Layout diagrams, and

(7) Special details.

The Department will provide Supplemental Drawings in the form of Standard Plates or Standard Plans. The Department
may include earthwork cross sections and contours with the Plans.

Before performing the Work, the Contractor shall prepare schedules, documents, and Working Drawings necessary to
complete the Work, and shall submit to the Engineer for review. The Contractor’s Progress Schedule shall anticipate sufficient time,
not less than 14 calendar days, for the Engineer to review and comment on the submittal and to allow the Contractor to respond to
the Engineer’s comment(s) before starting the Work. The Contractor shall provide additional information, including permits, detail
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drawings, and calculations as necessary for the Engineer to complete the review. The Contractor shall provide submittal copies in
the requested number to the Engineer for review and inspection of the work. The Contractor shall not alter the submittals without
written consent from the Engineer. After completing the Work, the Contractor shall provide digitally reproducible copies to the
Engineer upon request. The Contract Unit Prices for the relevant Contract Items include the cost of preparing and submitting the
submittals.

The Engineer’s review of the submittals does not relieve the Contractor of responsibility for the following:

(1) Accuracy of dimensions and details,

2) Agreement and conformity with the Contract,
3) Successful completion of the Work,

“4) Proper and safe design,

(5) Proper and safe construction of the Work, and
(6) Means and methods of performing the Work.

1503 CONFORMITY WITH CONTRACT DOCUMENTS
The Contractor shall perform all Work, including providing all Materials, in conformance with the requirements of the
Contract.

Dimensions and values required by the Contract are target dimensions or values. The Department will accept deviations
from these targets within the tolerances required by the Contract. Materials and workmanship shall be uniform in character and
shall conform to the target or to the middle portion of the tolerance range. The purpose of the tolerance range is to accommodate
occasional minor variations from the target or middle portion of the tolerance range that are unavoidable for practical reasons. If
the Contract requires a maximum or minimum dimension or value, the Contractor shall control the production and processing of
Material and the performance of the Work so that the Material or workmanship is not of borderline quality or dimension. If the
Contract does not specify a tolerance for a requirement, the Engineer will accept an industry standard tolerance. If the Engineer
determines that Materials or workmanship are consistently of borderline quality, the Engineer may direct the Contractor to suspend
operations and may declare future Work of borderline quality to be unauthorized work in accordance with 1512, “Unacceptable and
Unauthorized Work.”

In constructing temporary facilities that do not become a part of the permanent improvement, the Engineer may waive
requirements that the Engineer considers unnecessary in fulfilling the intended service or function of the facility. The Engineer may
accept alternative designs from those required for temporary construction provided that costs to the Department do not exceed
those that the Department would have incurred with the design required by the Contract.

1504 COORDINATION OF CONTRACT DOCUMENTS
A requirement appearing in one of the Contract documents is as binding as though the requirement appears in all. If
discrepancies exist between the Contract documents, the following order of precedence applies:

1) Addenda,

2) Special Provisions,

3) Project-Specific Plan Sheets,

“4) Supplemental Specifications,

(5) Standard Plan Sheets and Standard Plates,
(6) Standard Specifications.

If discrepancies exist between dimensions in the Contract documents, the following order of precedence applies:

1) Plan dimensions,
2) Calculated dimensions,
3) Scaled dimensions.

The Department and Contractor shall inform each other as to any discrepancy or defect they discover. Neither the
Contractor nor the Engineer shall take advantage of any discrepancy or defect. The Engineer will review the alleged discrepancy or
defect to determine if a contract revision is necessary in accordance with 1402, “Contract Revisions.” The Engineer will decide all
issues concerning a discrepancy or defect.

1505 COOPERATION BY CONTRACTORS
The Department may authorize work by other contractors and agencies within the Project Site during the Contract Time.
The Contractor shall cooperate with the Engineer, utility owners, and other contractors concurrently performing work on the Project.
The Contractor shall coordinate work with utility owners for the following:

(1) Allow removal and rearrangement operations to progress in a reasonable manner,
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(2) Minimize duplication of Work, and
(3) Avoid unnecessarily interrupting services rendered by those parties.

When performing work of separate contracts within the limits of a project, each contractor shall avoid interfering and hindering the
progress or completion of the work being performed by other contractors. Contractors working on the same Project shall cooperate
with each other as required by their respective Contracts. The Contractor shall assume the risk of delay, inconvenience, or loss
resulting from the presence and operations of other contractors working within the same Project Site, and shall make no claim for
such delay, inconvenience, or loss.

1506 SUPERVISION BY CONTRACTOR
The Contractor is responsible for the following:

(1) Keeping a complete set of the Contract documents on the Project while Work is in progress,
(2) Assuming full responsibility for supervising the Work irrespective of the quantity of Work subcontracted, and
(3) Facilitating the Work progress and ensuring Project completion as required by the Contract.

At the Preconstruction Conference, the Contractor shall designate in writing a competent Superintendent and a competent
individual (if different) for the Project. The competent Superintendent and the competent individual may be the same person, if
constantly available in person on the Project and qualified in accordance with the requirements in this section.

The Contractor may change the designated competent Superintendent or designated competent individual during the
Project by submitting an authorized change in writing to the Engineer. The Engineer must receive the authorized change in writing
before the designated Superintendent or competent individual performs Work on the Project.

1506.1 COMPETENT SUPERINTENDENT

For the duration of the Contract, the Contractor shall act as a competent Superintendent or provide a competent
Superintendent to act on the Contractor’s behalf. Ensure availability of the competent Superintendent on the Project within 24 h
notice to perform the following:

(1) Conduct business with the Subcontractors,

2) Negotiate and execute Supplemental Agreements,

3) Execute the orders and directions of the Engineer without delay, and

“4) Promptly supply the materials, equipment, tools, labor, and incidentals necessary to complete the Work.

1506.2 COMPETENT INDIVIDUAL
For the duration of the Contract, the Contractor shall provide a competent individual on the Project during the Work who

is:
(1) Authorized and capable to manage, direct, and coordinate the Work in progress,
2) Experienced in the type of Work being performed,
3) Capable of reading and understanding the Contract, and
(€)) Authorized to receive instructions from the Engineer.

If the Contractor does not employ the competent individual, the Contractor shall authorize the competent individual, in
writing, to perform the functions of the competent individual specified in this subsection.

1507  UTILITY PROPERTY AND SERVICE

1507.1 GENERAL

The Contract will specify the utilities affected by the Project. The Department will direct the utility owners affected by the
project to relocate or adjust their facilities and related appurtenances within the Project Site at no additional cost to the Contractor,
unless the Contract makes the Contractor responsible for relocating or adjusting designated utility facilities.

The Department expects utility owners to complete utility relocations and adjustments as indicated in the Contract. The
Contractor shall provide adequate notification of the scheduled Work to utility owners relocating or adjusting facilities during
construction to prevent conflict with the Contractor’s schedule of operations.

By submitting a Proposal for the Project as a Bidder, the Contractor has acknowledged that it has considered the
following:

1) The temporary and permanent utility facilities identified in the Contract,
2) The existing location and the designed relocations of all utility facilities as shown on the Plans, and
3) The precautions required to protect utility facilities in the Project site during construction activities.
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If utility owners fail to relocate or adjust their facilities as required by the Department and the Contractor sustains losses
that could not have been avoided by the judicious handling of forces, equipment, and plant, or by reasonable revisions to the
schedule of operations, the Engineer will adjust the Contract in accordance with 1402, “Contract Revisions.”

All utilities related to this Project are classified as "Level D." This utility quality level was determined according to the
guidelines of CI/ASCE 38-02, entitled "Standard Guidelines for the Collection and Depiction of Existing Subsurface Utility Data."

The Contractor agrees that it shall use the Plan to identify the location of MnDOT storm water drainage facilities in order
to meet the requirements of Minnesota Statutes Ch. 216D and Minnesota Rules 7560.0250 which apply to MnDOT storm water
drainage facilities.

1507.2 NOTIFICATION

The Contractor shall fulfill all the obligations of an excavator in Minnesota Statutes Chapter 216D and rules adopted to
implement that statute. The Contractor's obligations include but are not limited to marking the proposed excavation, contacting
“Gopher State One Call” at least 48 h before starting excavation operations (excluding Saturdays, Sundays, and Holidays), and
providing support and protection for underground facilities in and near the construction area.

When the Contractor works near electric power lines, the Contractor must provide for protection of personnel and the
electrical power lines. The Contractor may work with the lines energized if the work can be done safely, otherwise the Contractor
must:

(1) Make arrangements with the power company, at no expense to the Department, to:
(a) temporarily shut off the power,
(b) temporarily insulate the power line(s),
(c) bypass the power from the work area, or

(2) Make other arrangements necessary for a safe work place.

The Department makes no promises or representation as to whether the utility will temporarily shut off power, insulate its
line(s), or charge the Contractor a fee for preparing a safe work area for the Contractor.

The Contractor shall employ special equipment or construction methods, and hand labor if necessary, to accomplish the
planned work adjacent to utility facilities without damaging them.

Any work performed by the Contractor that does not comply with MnDOT 1507.2 may be considered Unauthorized Work
in accordance with MnDOT 1512.2.

1507.3 LIABILITY

If the existence and approximate location of utility property was available to the Contractor before the damage occurred,
the Contractor shall reimburse the utility owner for damage to the utility property caused by the Contractor’s operations at no
additional cost to the Department.

1508 CONSTRUCTION STAKES, LINES, AND GRADES

The Engineer will set construction stakes to establish lines, slopes, elevations, and continuous profile grades for grading,
base, and pavement construction to establish the field control for the Project. The Engineer will also set construction stakes to
establish location, line, and grade controls for drainage facilities, traffic control and protection devices, and other accessory
structures and appurtenances.

For Bridge construction, the Engineer will set stakes to establish the field control and working points as shown on the
Bridge layout sheet in the Plans. The Engineer will set at least one bench mark in the vicinity of each Substructure unit for the
Contractor's reference when excavating these units. The Engineer will set grade points for the Substructure and Superstructure
forms, and provide beam stool heights as deemed necessary for performance of the Work.

From the field control, the Contractor shall establish other necessary controls, detail dimensions, and measurements
required for proper layout and performance of the Work. The Contractor shall assume full responsibility for all measurements made
from the stakes and marks established by the Engineer.

The Contractor shall preserve all stakes and marks. If the Contractor carelessly or willfully destroys or disturbs any of the
field control stakes or marks, the Engineer will deduct the Department’s cost for replacing the damaged stakes or marks from the
payment for the Work.

The Department is responsible for the accuracy of lines, slopes, grades, and other engineering work performed by the
Department’s personnel as specified in this section. The Contractor shall not knowingly take advantage of errors or omissions and
shall report any discovered errors or omissions to the Engineer immediately upon discovery.
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1509  (BLANK)

1510 AUTHORITY AND DUTIES OF THE INSPECTOR
Inspectors have the authority to do the following:

(1) Inspect the Work and the preparation, fabrication, or manufacture of Materials;
2) Notify the Contractor of non-conforming Work;
3) Reject non-conforming materials; and
4 Suspend portions of the Work for the following reasons that require a decision by the Engineer:
4.1) Interpretation of requirements in the Contract,
I 4.2) Performance of unacceptable or unauthorized Work in accordance with 1512, or, I
4.3) Safety.

Inspectors do not have authorization to alter or waive requirements of the Contract or to issue instructions contrary to the
Contract.

Inspectors do not have an obligation or have authorization to provide direction, superintendence, or guidance to the
Contractor, its crews, its Subcontractors, or suppliers to accomplish the Work.

Any action or inaction of the Inspector does not waive the Department’s right to pursue any and all legal remedies for
defective Work or Work performed by the Contractor in an unworkmanlike manner.

1511 INSPECTION OF WORK

The Engineer may inspect Materials and the Work. The Contractor shall provide the Engineer or the Engineer’s
representative access to the Work, information, and assistance necessary to conduct a complete inspection. The Contractor shall
notify the Engineer at least 24 h before required inspections.

The purpose of Department inspections is to determine whether the Work meets the requirements of the Contract. The
Department inspections do not supplement or replace the Contractor’s own quality control and do not relieve the Contractor of its
responsibility to correct nonconforming Work.

If directed by the Engineer, the Contractor shall remove or uncover completed Work for inspection. After the Engineer’s |
inspection, the Contractor shall restore the Work as required by the Contract. If the inspected Work meets the Contract
requirements, the Department will consider the Work to uncover or remove and restore the Work as Extra Work in accordance with
1402, “Contract Revisions.” If the inspected Work does not meet the Contract requirements, the Department will not pay for the
Work to uncover or remove and restore the Work. The Department is not responsible for Contractor losses if the removals or
uncovering of completed Work revealed nonconforming Work or Materials.

The Department will determine the level of inspection for any item of Work. The Contractor is responsible for the quality
of Work and compliance with the Contract requirements regardless of the Department’s level of inspection.

The Department will consider any Work performed or Materials used without the required certification, testing, or 1
inspection by the Department as unauthorized Work in accordance with 1512.2, “Unauthorized Work.”

The Engineer’s failure to reject nonconforming Work or Materials, from lack of discovery of the nonconforming Work or
Materials or for any other reason, will not:

1) Prevent the Department from rejecting the nonconforming Work or Materials upon later discovery, or
2) Obligate the Department to issue final acceptance of the Contract in accordance with 1516.4, “Final Contract 1
Acceptance.”

Inspection of Work may include inspection by representatives of other government agencies, railroad corporations, or utility owners
that pay a portion of the cost of the Work. This inspection will not make these other government agencies, railroad corporations, or
utility owners a party to the Contract and will not interfere with the rights of the Contractor or Department.

1512  UNACCEPTABLE AND UNAUTHORIZED WORK

1512.1 UNACCEPTABLE WORK
The Department will consider all Work and Materials that do not meet the Contract requirements to be unacceptable.

For unacceptable Work resulting from poor workmanship, use of nonconforming materials, damage through carelessness,
or any other cause existing before final acceptance of the Work, the Department will take one of the following actions, at the
Engineer’s sole discretion:
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(1) Require the Contractor to acceptably correct the Work and Materials, immediately upon receipt of written order
to do so; or

2) Allow the work to remain in place at an adjusted Contract Unit Price; or

3) Decide the extent of acceptance for the Work to remain in place if a Contract Item fails to meet Contract

requirements but is adequate to serve the design purpose, and document the basis of acceptance by Change
Order to adjust the Contract Unit Price; the adjusted Contract Unit Price will be determined at the Engineer’s
sole discretion; or

“4) Require the Contractor to remove and replace the unacceptable Work at the Engineer’s sole discretion.

The Department may provide notice of default in accordance with 1808, “Default of Contractor,” after the Contractor has
been given proper notice to acceptably correct the Work and Materials, and has failed to do so.

The Contractor shall remove and replace the unacceptable Work, or correct the work, at no additional cost to the
Department if a Contract Item does not meet specified requirements and results in Work that does not serve the design purpose.

1512.2 UNAUTHORIZED WORK
The Department will consider Work performed contrary to the direction of the Engineer, or any work performed beyond
that specified in the Contract or directed by the Engineer to be unauthorized.

The Department may consider the following as unauthorized Work:

(1) Work performed before the Engineer provides lines or grades or required inspections of Materials,
(2) Work performed before the Department’s approval of the Contract as required by law,
3) Extra Work performed before Engineer approval of a Change Order.

The Contractor shall remove unauthorized Work upon receipt of a written order to do so, at no additional cost to the
Department.

The Department may pay for unauthorized Work only if the Engineer determines the work to be acceptable or the Work is
authorized in a Change Order.

1512.3 NON-COMPLIANCE

If the Contractor fails to comply immediately with any order issued by the Engineer in accordance with the requirements
in this section, the Engineer may direct the following and deduct the costs from moneys due or becoming due to the Contractor
under the Contract or any other contract with the Department:

1) The correction or removal and replacement of unacceptable Work and
2) The removal of unauthorized Work.

1513 RESTRICTIONS ON MOVEMENT AND STORAGE OF HEAVY LOADS AND EQUIPMENT

The Contractor shall haul Materials and move and store equipment in accordance with the Minnesota Highway Traffic
Regulation Act and applicable provisions of Minnesota Rules when using public Roads or completed Structures, base courses, and
pavements within the Project that are open to traffic and becoming a part of the permanent improvement.

The Contractor shall comply with legal load restrictions and with special restrictions required by the Contract when
hauling or storing Materials and moving or storing equipment on Structures, completed Subgrades, base courses, and pavements
within the Project, under construction or completed but not yet open to traffic.

The Contractor shall complete and place a cab card in each vehicle used for hauling bituminous mixture, aggregate, batch
concrete, or grading material (including borrow and excess), before starting work. This cab card shall identify the truck or tractor
and trailer by Minnesota or prorated license number and shall contain the tare, maximum allowable legal gross mass, supporting
information, and the signature of the owner. The Contractor shall make the card available to the Engineer upon request. The
Contract Unit Prices include Contractor-related costs in providing, verifying, and spot checking the cab card information, including
weighing empty and loaded trucks on certified commercial scales.

The Contractor shall not operate equipment mounted on crawler tracks or steel-tired wheels on or across concrete or I
bituminous surfaces.

When construction operations require crossing an existing pavement, Bridges, or completed portions of the Pavement
Structure with otherwise prohibited equipment or loads, the Contractor shall submit methods of load distribution or bridging in I
writing and obtain the Engineer’s written approval. This approval does not relieve the Contractor of responsibility for any damages
to the Work.
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The Contractor will not be relieved of liability for damages resulting from the operation and movement of construction
equipment because of the issuance of a special permit, or by adherence to any other restrictions imposed.

I The Contractor may temporarily store or park construction Materials and Equipment on a Bridge deck during Bridge
construction. Storage of Materials and Equipment shall be limited as follows:

(1) No stockpiles weighing greater than 65,000 Ib per 1,000 ft2;

(2) No individual stockpiles of Materials (including pallets of products, reinforcing bar bundles, and aggregate piles)
weighing greater than 25,000 Ib per 100 ft2;

3) No single vehicle or Equipment exceeding 80,000 Ib, and

(€)) No combination of more than 200,000 Ib of vehicles, Materials, and other equipment per span with lengths

greater than 40 ft.

1514 MAINTENANCE DURING CONSTRUCTION

At the Contractor’s own expense and initiative, the Contractor must maintain Project Roadway on which it has performed
Work when the Contract requires placing Materials on or the use of constructed Subgrade, base course, pavement, or Structure.
This responsibility for maintenance includes not only Roadway where construction is complete, but also temporary, unfinished
Roadway surface used by traffic where the existing pavement has been removed but the final surface has not yet been placed. The
Contractor must maintain this work such that the surface is reasonably smooth, dust free, not rutted or potholed, and provides for
the safe and convenient use by the travelling public. For Roadway on which the Contractor has performed Work, the Engineer will
notify the Contractor, in writing, of maintenance deficiencies. The Contractor must correct deficiencies within 24 hours of receipt of
written notice from the Engineer, or within 24 hours of when the Contractor independently encounters deficiencies requiring repair,
whichever is earlier. If the Contractor fails to do so, the Department may immediately proceed to maintain the Work and deduct the
cost of maintenance from money due or becoming due to the Contractor under the Contract or any other contract with the
Department.

For maintenance work on all other highways and roads, the Contractor must perform maintenance work or provide dust
control as directed by the Engineer. The Contractor must promptly notify the Engineer if the Contractor encounters a deficiency
that must be repaired to maintain the road such that the surface is reasonably smooth, dust free, not rutted or potholed, and
provides for the safe and convenient use by the travelling public. The Contractor must comply with an Engineer’s directive to
maintain the road within 24 hours after receipt of written notice. The Department will pay for the Engineer-directed work at
Contract Unit Prices or as Extra Work in accordance with 1402, “Contract Revisions”. The Department will not pay for Contractor
maintenance Work performed on Contractor-requested Detours and Contractor-selected haul roads.

During periods of authorized winter suspension, the Department will perform routine maintenance on Project Roads.
When resuming Work after winter suspension, the Contractor must remove, to the extent directed by the Engineer, any temporary
construction or Materials that the Department used in Road maintenance during the suspension. The Department will pay for this
work at the Contract Unit Prices or as Extra Work in accordance with 1402, “Contract Revisions”.

If the Engineer partially accepts work under 1516.1, “Partial Acceptance,” then the Contractor is relieved of
responsibility for maintenance of that portion of the Work that has been partially accepted, except as directed by the Engineer. The
Department will pay for the Engineer-directed work at Contract Unit Prices or as Extra Work in accordance with 1402, “Contract
Revisions”.

1515 CONTROL OF HAUL ROADS
Haul Roads are those public Roads (other than trunk Highways) that the Contractor may use for the purposes specified in
2051.2, “Maintenance and Restoration of Haul Roads, Definitions.”

Haul Roads do not include a connection between a natural material source and a public Road. The Contractor must
secure the Rights Of Way for, construct, and maintain such connections between a material source and a public Road, without
compensation from the Department other than payment received for the Contract Items.

The Department may, but is not required to, designate haul Roads in accordance with Minnesota Statutes §161.25. If the
Department has made a written designation of a haul Road, then the Department will have jurisdiction over the public Roads and
Streets included in such designation. The requirements of 2051, “Maintenance and Restoration of Haul Roads,” will govern the
maintenance and restoration of such haul Roads.

If the Department has not made a written designation of a haul Road, then the Contractor will be responsible for the
following:

1) Arranging for the use of Roads not under the jurisdiction of the Department,
2) Performing any maintenance and restoration as required by the applicable Road authority as a condition of use
of such Road as a haul Road, and
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3) Paying any fees, charges, or damages assessed by the applicable Road authority as a condition of using such
Road as a haul Road.

All actions and costs with respect to non-designated haul Roads will be without compensation from the Department, other
than payment received for the Contract Items.

In preparing its Proposal, the Contractor is not entitled to assume that the Department will designate a haul Road, or that
the haul Road designated will be the most convenient and direct route or not subject to reduced weight limits. The Department
will not consider its decision to designate or not designate a requested haul route as a basis for a contract revision.

1516 ACCEPTANCE

1516.1 PARTIAL ACCEPTANCE

After completing a substantial and discrete portion of Work, the Contractor may request the Engineer to inspect that
portion. If the Engineer determines that the portion of the Work is complete in accordance with the Contract requirements, the
Engineer may accept the completed portion in writing. Partial acceptance relieves the Contractor of further responsibility for
maintenance of that portion of Work, but does not invalidate or alter the terms of the Contract.

1516.2 PROJECT ACCEPTANCE

After completing the Work, the Contractor shall notify the Engineer and request a final inspection. If the Engineer
determines that the Project is complete, the inspection will constitute the final inspection and the Engineer will promptly provide
written notice of Project acceptance effective on the date of the final inspection. The notice of Project acceptance relieves the
Contractor of further responsibility for the Work.

If the Engineer finds unacceptable or incomplete Work, the Contractor shall immediately correct the deficiencies as
directed by the Engineer. After correcting the deficiencies, the Contractor shall again request a final inspection.

Acceptance of the Project does not relieve the Contractor of financial liabilities imposed on the Contractor by statute and
does not constitute final acceptance of the Contract.

1516.3 COMPLETION OF THE WORK
The Department will consider the Work in all things completed when the Contractor has completed and submitted
required documents, certifications, and affidavits including, but not limited to, the following:

| 1) MN IC-134 Withholding Affidavit, certified by Minnesota Department of Revenue, demonstrating compliance
with MN Statute § 290.92,
2) Material certifications and warranties,
I 3) Written Department confirmation that known outstanding prevailing wage complaints have been resolved as
approved by the Department,
| “4) Final Clearance Letter for DBE participation, TGB participation, or Veteran’s participation,
(5) Payment of moneys owed to the Department, if applicable,
(6) Termination of NPDES permit, if applicable, and
) All other forms required by the Contract.

1516.4 FINAL CONTRACT ACCEPTANCE
The Department will make final Contract acceptance when the following occur:

1) The Work has been in all things completed to the satisfaction of the Department, and
2) All parties have executed the Certificate of Final Acceptance.

1517  CLAIMS FOR COMPENSATION ADJUSTMENT

The Contractor shall not file a claim until the Contractor has exhausted the requirements of 1402, “Contract Revisions,”
and 1403, “Notification for Contract Revisions.” The Contractor is not entitled to compensation or time extensions for disputed work
under this section (1517) unless the compensation or time extension is required or provided for elsewhere in the Contract.

1517.1 NOTIFICATION
The Contractor shall notify the Engineer in writing of any intent to file a claim for compensation or time extension. The
Contractor shall not be entitled to compensation or a time extension if:

1) The Contractor fails to notify the Department.

2) The Contractor’s actions or inactions prevent the Department from keeping strict account of the impacts and
costs of the disputed work.

3) The Contractor’s actions or inactions prevent the Department from mitigating the impacts and costs of the

disputed work.
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1517.2 CLAIM SUBMITTALS

A Entitlement

The Department requires that the Contractor establish entitlement for all claims before the Department will consider

impact and cost. The Contractor shall submit the following to the Engineer as a minimum to determine entitlement:

(1) A detailed factual statement of the claim providing a description of the claim issues and all relevant facts,
including the events, dates, locations, and a description of what Work was affected and how this Work was
affected by the claim.

(2) A narrative that identifies all of the specific Contract provisions that support the claim, why they support the
claim, and how the details of the factual statement in item (1) above establish entitlement based on the
referenced Contract provisions.

3) All pertinent documents, electronic files, and the substance of any oral communications related to the
information provided in item (1) and (2) above.

B Impact and Cost
If the Department determines that the Contractor has established entitlement, the Contractor shall submit the following
to the Department as a minimum to determine impact and cost:

1) If a delay is alleged, submit a narrative, all documentation (including applicable project schedules
substantiating the delay), and a schedule analysis in accordance with 1806.1, “Determination and Extension of
Contract Time, General.”

2) If additional costs are alleged, submit a narrative and all documentation that substantiates the claimed costs.
The Contractor shall submit cost documentation for the claim submittal in a format that allows the Department
to perform an audit under the authority of 1721, “Audits.”

The Contractor may not submit a claim that fails to establish the causal link between the Department’s responsibility and
the Contractor’s impacts and costs.

1517.3 REQUIRED CERTIFICATION OF CLAIMS
The Contractor shall certify the claim attesting to the following:

1) The claim is made in good faith, based on documented fact and the value is not knowingly overstated, and
2) Supportive data is true, accurate, and complete to the Contractor’s best knowledge and belief.

In complying with this requirement, the Contractor’s claim submittal shall include the following fully executed certification:

Under the penalty of law for perjury or falsification, the undersigned,

(Name)

of

(Title)

(Company)

hereby certifies that the claim for compensation and time, if any, made herein for work on this Contract is, to the best of
the Contractor’s knowledge and belief, a true statement of the costs incurred and time sought, and is fully documented and
supported under the Contract between the parties.

Dated /s/
Subscribed and sworn before me this day of , 20
Notary Public

My commission Expires

1517.4 REVIEW OF CLAIM SUBMITTALS

All claim submittals filed will be subject to review by the Department at any time following the filing of the claim
submittal. The Contractor and Department shall exhaust the claim process reflected in this section (1517) before seeking
compensation or extension of the Contract Time by filing an action in the courts of this State. The Contractor, Subcontractor(s), or
Supplier(s) shall cooperate with the Department and shall provide the Department access to the following relevant documents,
including, but not limited to:
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(2)
(3
Q)
©)
(6)
(7
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)

(17)
(18)
(19)

(20
(21)

(22)
(23)

(24)

1517.4

Daily time sheets and foreman'’s daily reports.

Union agreements, if any.

Subcontracts.

Insurance, welfare, and benefits records.

Payroll register.

Earnings records.

Payroll tax returns.

Material invoices, purchase orders, and all material and supply requisition contracts.

Material cost distribution worksheets.

Equipment records (usage reports, list of company equipment, rates, etc.).

Vendor rental agreements and Subcontractor invoices.

Subcontractor payment certificates.

Canceled checks (payroll and vendors).

Job cost report.

Job payroll ledger.

General ledger, general journal, and all subsidiary ledgers and journals together with all supporting
documentation pertinent to entries made in these ledgers and journals.

Cash disbursements journal.

Financial statements for all years reflecting the operations on this Project.

Income tax returns whether such records are maintained by the company involved, its accountant, or others for
the years reflecting operations on the Project.

Depreciation records on all company equipment.

All other documents used to develop costs for the Contractor’s internal purposes in establishing the actual cost
of owning and operating equipment.

All documents that reflect the Contractor’s actual profit and overhead during the time the Project was being
performed and for each of the five years before the commencement of this Project.

All documents related to the preparation of the Contractor’s Proposal including the final calculations on which
the Proposal was based, unless the documents are placed in escrow as a provision of the Contract.
Worksheets used to prepare the claim submittal, establishing the cost components of the claim, including, but
not limited to, labor, benefits and insurance, Materials, equipment, Subcontractors, and all documents that
establish the time periods, individuals involved, the hours and the rates for the individuals.
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Control of Material

1601  SOURCE OF SUPPLY AND QUALITY

The Contractor shall provide Materials for the Work from sources capable of producing and delivering uniformly
acceptable Materials in accordance with 1503, “Conformity with Contract Documents,” and the Progress Schedule. The Contractor
shall notify the Engineer of intended sources of supply after award of the Contract and before Material delivery or use for the
Engineer to inspect and test the Materials before delivery or use.

Unless otherwise specified, the Contractor shall provide new Materials of the specified grade and type or kind.

The Contractor shall not use multiple Material sources to provide one kind or class of Material, unless otherwise approved
in writing by the Engineer. If the Engineer approves the use of Material from more than once source, the Engineer will set the |
conditions for each source change.

The Contractor shall provide Materials from alternative sources capable of producing uniformly acceptable Material as |
approved by the Engineer if, during production, the Engineer finds either of the following:

(1) Supply sources of previously approved Materials do not produce uniformly acceptable Materials, or
2) Conditions require extraordinary inspection and testing by the Department to prevent delivery of unacceptable
Material.

1602 NATURAL MATERIAL SOURCES

The Department may list possible sources of natural Materials in the Contract, but does not warrant or imply the
availability of sufficient quantities of acceptable Material in those sources. The Department may also list the same sources as a
possible source for other existing or future contracts. The Contractor shall acknowledge the Department’s inability to ascertain from
samples the limits for an entire deposit and shall consider variations as usual and expected. The Contractor shall determine the
equipment and Work necessary to produce a Material meeting the Contract requirements.

The Contractor has the right to take Materials from those sources that the Contract lists as specified in the lease.

The Contractor shall notify the Engineer in writing within 15 days after Approval of the Contract if the Contractor intends
to obtain Material from those sources. The Contractor may not remove Material from the source until the Engineer receives this
notice.

For all sources where the Department owns the Material or where the Contractor elects to obtain Material under the
terms of a Department lease or permit, the Contractor shall remove the Material in accordance with the following requirements and
conditions:

(1) The Contractor shall procure Material from the portion of the source as directed by the Engineer. The Engineer
may reject unacceptable portions of the source.

2) The contractor must use the Material exclusively on the Contract Project.

3) The Contractor will perform clearing and grubbing as necessary, in accordance with 2101, “Clearing and
Grubbing,” at no additional cost to the Department.

“4) If others are operating concurrently in a pit used as a source of Materials for the Project, the Contractor must
cooperate in accordance with 1505, “Cooperation by Contractors.”

(5) If the Contractor’s operations necessitate the relocation, adjustment, rearrangement, or other Work on

impacted drainage facilities or utility properties, the Contractor shall perform this Work at no additional cost to
the Department.

(6) The Contractor shall blend Materials from various layers and areas within the source as directed by the
Engineer, even to the extent of blending Materials from the top of the deposit with those from the bottom of
the deposit.

7) Within the areas owned or leased by the Department, the Contractor shall spread or stockpile the strippings
and rejected Materials as directed by the Engineer.

(8) If the Contract includes a Material price table(s), the Contractor can only produce the Materials listed in the

table(s). The Contractor shall not use Material suitable for the production of Class 5 or Class 6 base aggregate
as borrow Material unless otherwise approved in writing by the Engineer.

9) If the Contract does not contain a separate “Rock Price,” the Contractor may not screen off a coarse fraction
(+No. 4) of Material and blend it with Material from a different source to produce an aggregate product (the
Contractor may not use rock from a source and blend it with sand from a different source to produce concrete,
bituminous, or base, etc.). If the Contract contains a separate “Rock Price,” the Contractor may screen off
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Material and will pay the indicated price for the rock fraction. In addition, the Contractor may not produce
riprap, unless there is a separate “Rock Price” for riprap included in the Contract.

(10) After removing the Material and after completing the Work, the Contractor shall leave the site in a condition
acceptable to the Engineer. The Contractor shall level waste piles, trim slopes and pit bottoms, replace the
stripping, and perform other cleanup work at no additional cost to the Department.

The Department will provide the Contractor with statements showing the quantities of Material removed and the payment due. The
Department will require full reimbursement before making final payment on the Contract.

1603 MATERIALS: SPECIFICATIONS, SAMPLES, TESTS, AND ACCEPTANCE

1603.1 SPECIFICATIONS

The Department will sample, test, and inspect all Materials in accordance with the Contract at any time before being
permanently incorporated in the Work. The Department will approve or reject Materials based on the results of this sampling,
testing, and inspection. The material requirements that describe material sampling, testing and inspection are normally referenced
in Division II (construction details), the Plans, or the Special Provisions. In the absence of a specific material reference, the
governing material specifications, in order of precedence, will be Division III (materials), AASHTO, ASTM, and the applicable
industry standard.

Unless otherwise required, if the Contract cites specifications, standards, methods, tests, or practices from outside
associations, societies, or governmental agencies, the Department is referring to the versions of these references that are current at
the date of the Advertisement for Bids. If the Contract refers to other procedures, practices, or allowances established or approved
by the Department, the Department will refer to the versions of these references that are current at the date of the Advertisement
for Bids. The Department and Contractor may mutually agree to update the referenced provisions to the version current at the time
of application.

1603.2 SAMPLING AND TESTING

Refer to the Schedule of Materials Control for sampling and testing of Materials on State and Federal-aid Projects. The
Schedule of Materials Control sets the size of Material samples and the rate of testing. The Schedule of Materials Control does not
set Contract requirements for the Material. The Schedule of Materials Control is included with the Proposal Package.

The Contractor shall provide all required samples at no additional cost to the Department and shall provide such facilities
and assistance as the Engineer directs for collecting and forwarding samples. If required by the Engineer, the Contractor shall
submit representative preliminary samples to the Engineer in accordance with the specified methods, for examination and testing.
The Contractor shall label submitted preliminary samples with the following information:

1) Contractor’s name,

2) Project number,

3) The material source,

“4) Supplier's name, and

(5) Where the material fits into the Work.

For soil and aggregate samples, the Contractor shall provide the following additional information:

1) The legal description of the property where the samples were taken, and
2) Pit numbers for single source bituminous and concrete aggregate products.

The Department will provide special instructions for sampling upon request from the Contractor.
1603.3 CERTIFICATE OF COMPLIANCE

The Engineer may accept industry standardized products by a Certificate of Compliance in lieu of the required sampling
and testing, subject to the following:

(1) The Certificate of Compliance must state that the provided Material meets the specification requirements,
identify the Specification number, and include the Project number.

2) Attach the Certificate of Compliance to the invoice, weigh bill, or other shipping document, and identify the
supplier, manufacturer, product, and quantities covered.

3) Deliver a copy of the Certificate of Compliance with the shipment of the covered Material.

“4) Provide certified test reports to the Materials Engineer if requested. Keep certified test results on file with the
supplier and available to the Engineer for inspection upon request.

(5) The Certificate of Compliance must be signed by a representative authorized to bind the company supplying the

material covered by the certification.

The Department may require samples and test the Material for compliance regardless of prior certification by the supplier.
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When the Contractor uses a Certificate of Compliance in lieu of required sampling and testing, the Engineer will withhold
100 percent of the Contract Unit Price of Work until the Contractor submits the Certificate of Compliance to the Engineer.

1603.4 ACCEPTANCE
Department approval of preliminary samples will not constitute acceptance of the Material represented.

The Department will only consider the Materials actually delivered to the Project for acceptance. The Department will
base Material acceptance or rejection on the results of the tests and inspections made by the Engineer. The Engineer will make
final inspection and acceptance of Material at the Project.

The Department will not allow use of Material that must meet definite Contract requirements until completion of all
required acceptance inspections and tests show the Material complies with the Contract requirements.

Pending determination of test results, the Contractor may use Material having a satisfactory record of compliance with the
test requirements at the Contractor's risk, with the understanding that the Department will apply the provisions of 1503,
“Conformity with Contract Documents,” and 1512, “Unacceptable and Unauthorized Work,” if the material fails to meet the Contract
requirements subsequent to placement.

1604 PLANT INSPECTION — COMMERCIAL FACILITY

1604.1 GENERAL

The Engineer may perform plant inspection and test Material at the source before delivery to determine compliance with
those test requirements and process controls required by the Contract during production. The Engineer may retest Material at the
site regardless of approvals given before final inspection and acceptance. The Engineer will base Material acceptance on
compliance with Contract requirements at the time of incorporation in the Work.

The Engineer may retest Material after delivery and will reject Material that fails to meet the Contract requirements.

The cost of facilities and assistance provided by the Contractor required for inspection of Materials at the source will be
considered as part of the production costs and are included in the Contract Unit Prices applying to the work involved.

1604.2 INSPECTION PROCEDURES
The Contractor shall meet the following conditions when the Engineer performs a plant inspection:

(1) At least 2 weeks before starting production, notify the Engineer of the date and place of production to allow for
arrangements for the plant inspection;

2) Notify the Engineer of the production schedule and other related information concerning inspection
arrangements;

3) In partnership with the producer, cooperate with and assist the Engineer in the inspection. The Department’s
inspectors will not handle the Materials being inspected;

“4) Arrange, store, and handle the Material as directed by the inspector;

(5) Provide the Engineer with office space as defined in 1604.3, “Requirements For Facilities,” at commercial

production plants and other facilities, tools deemed necessary for inspection, and free entry to the plant
locations where manufacturing or production occur; and

(6) Provide and maintain safety measures as approved by the Engineer. The Engineer will terminate inspection at
the source if conditions are deemed hazardous by the Engineer.

1604.3 REQUIREMENTS FOR FACILITIES
Commercial plants producing bituminous mixture, structural concrete, or graded aggregates for state Projects shall have
in-plant inspection facilities meeting the following requirements:

1) Floor area of at least 120 sq. ft [11 sq. m], with weatherproof exterior construction, adequate natural lighting,
and convenient accessibility.

2) Equipped with at least one suitable table or workbench, at least one stool and one chair, an approved fire
extinguisher for use intended, and a suitable storage cabinet with lock.

3) Provided with adequate electric lighting and electrical outlets, adequate heating system, conveniently located
sanitary facilities, and convenient access to running water supply.

“4) Furnished with at least a 3-burner natural gas or electric stove for sample drying and with effective forced-air
ventilation.

(5) Provided with an electrically powered mechanical sieving apparatus to determine particle size distribution of fine

aggregate (less than No. 4 [4.75 mm] sieve) capable of accommodating six full height No. 200 [75 pm] round
sieves with pan and cover provided by the Department. The Engineer will approve the apparatus after verifying
that the sieving meets the requirements of AASHTO T 27.
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The producer shall make the in-plant inspection facilities available to the Engineer before beginning production.

The producer shall maintain the in-plant inspection facilities until the termination of production, at no additional cost to
the Department. If the facilities do not meet the requirements specified in this subsection, the Contractor shall provide an
equivalent field laboratory unit at the plant site as directed by the Engineer and at no additional cost to the Department.

1605 SUBSTITUTE MATERIALS

When the Department classifies Material to be incorporated in the Work according to size, strength, type, or other design
classification for separate units, courses, sections, or installations, the intent is to specify the acceptable level of compliance, quality,
or service. The Contractor may provide Material exceeding the specified class, quality, service life, or other Contract requirements
to facilitate the Work.

The Contractor may use substitutions only as approved by the Engineer, at no additional cost to the Department. The
Engineer will establish the revised basis for acceptance in writing.

1606 STORAGE OF MATERIALS

The Contractor shall store Materials in a manner that preserves the quality and fitness of the Materials for the Work. The
Department may inspect the stored Materials before use in the Work, even though the Department may have approved the
Materials before storage. The Contractor shall store Materials to facilitate inspection.

The Contractor may use portions of the Project Site approved by the Engineer for storing Materials and for placing plant
and Equipment. The Contractor shall provide needed additional space at no additional cost to the Department. The Contractor
shall restore all portions of the Project Site used for storage or operations to acceptable condition, at no additional cost to the
Department, before the Department will grant final acceptance of the Project.

The Contractor shall not use private property for storing Materials or Equipment without written permission of the owner
or lessee. The Contractor shall provide the Engineer evidence of the written permission to use private property upon request.

The Department will only allow stockpiling of Materials within the Project Site that the Contractor will incorporate into the
Work. This Specification applies to manufactured and natural Materials, including Materials stockpiled for crushing.

1607 HANDLING MATERIALS

The Contractor shall handle Materials to preserve quality and fitness for the Work. The Contractor shall transport
Materials in vehicles constructed to prevent loss of Material after loading and measuring. The Contractor shall ensure the quantities
of Materials as loaded are the same as the quantities received on the Project.

The Contractor shall use methods and Equipment to load and haul bulk Materials that prevent contamination or loss of
Material after measurement and acceptance for the Work.

1608 UNACCEPTABLE MATERIALS

The Department considers Materials that do not meet the Contract requirements before being incorporated into the Work
as unacceptable. The Engineer will reject unacceptable Material. The Contractor shall remove unacceptable Material from the
Project, unless otherwise directed by the Engineer as allowed by 1603, “Materials: Specifications, Samples, Tests, and Acceptance.”

If the Contractor corrects defects in Material that the Department determined was unacceptable and the Contractor brings
the Materials into compliance with the Contract requirements, the Contractor may use the Material if authorized by the Engineer.

1609 DEPARTMENT-PROVIDED MATERIAL

The Department will deliver or make available Department-provided Material at the locations shown on the Plans or in the
Special Provisions. The Contract Unit Price for the relevant Contract Items includes the costs of handling, transporting, and placing
the Materials.

The Contractor shall take responsibility for Department-provided Material after the Department delivers or makes the Material
available to the Contractor. The Department will deduct from moneys due the Contractor for shortages, deficiencies, or damage to
the Material occurring after taking possession and for demurrage charges.
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Legal Relations and Responsibility to the Public

1701 LAWS TO BE OBSERVED
The Contractor shall observe and comply with all of the following, relating to the conduct of Work on the Project or to
individuals engaged in Work for the Project or employed on the Project:

(1) All applicable State and Federal laws and regulations;
2) Orders and decrees of bodies and tribunals with lawful jurisdiction over the Work; and
3) Such local ordinances as are applicable to the Work, as determined by the Department.

The Contractor shall hold harmless and indemnify the Department and its representatives against all claims and liabilities
arising from or based on violations committed by the Contractor or anyone subject to the control of the Contractor.

The Contractor shall immediately report to the Engineer in writing any Contract requirements that are contrary to or
inconsistent with any law, regulation, order, decree, or applicable ordinance.

The Contractor shall endeavor to comply with relevant and significant ordinances, in consultation with the Engineer.
Work on the state trunk Highway system is generally not subject to regulation by political subdivisions of the State.

1701.1 DATA PRACTICES

Bidders are advised that all data created, collected, received, maintained, or disseminated by the Contractor and any
subcontractors in performing the Work contained in this Contract are subject to the requirements of MN Statute Chapter 13, the
Minnesota Government Data Practices Act (MGDPA). The Contractor shall comply with the requirements of the MGDPA in the same
manner as the Department. The Contractor does not have a duty to provide access to public data to the public, if the public data
are available from the Department, unless otherwise required by the Contract.

1701.2 WORKER CONDUCT

Bidders are hereby reminded of the Department’s policy to provide a workplace free of violence, threats of violence,
harassment, and discrimination. The Department has established a policy of zero tolerance for violence in the workplace.
Contractors performing work on Department construction Projects, or local government entities or public agencies utilizing state
funds on highway construction Projects shall maintain a workplace free of violence, harassment, and discrimination. The Contractor
shall immediately remove from the Project any employee of the Contractor or a Subcontractor in violation of the Department’s
“Harassment Guidelines” and/or “Zero Tolerance of Violence in the Workplace” policy document until such time as the appropriate
authority can complete an investigation.

1701.3 FALSE CLAIMS ACT
The provisions of the Minnesota “False Claims Against the State” Act (Minnesota Statutes Chapter 15C) apply to any claim
by the Contractor under this Contract. For the purpose of this section, claim is defined in Mn Statute section 15C.01 subd. 2.

1702 PERMITS, LICENSES, AND TAXES

The Contractor shall obtain the licenses and permits required by State and Federal laws and regulations. The Contractor
shall pay all charges, fees, and taxes, and give all notices necessary and incidental to the due and lawful prosecution of the Work.
If requested by the Department, the Contractor shall provide the Engineer with evidence of compliance with the permit, license,
notice, and tax requirements.

1703 PATENTED DEVICES, MATERIALS, AND PROCESSES
The Contract Unit Prices include the cost of all royalties and costs from patents, trademarks, and copyrights needed to
complete the Work.

If the Contractor employs any design, device, material, or process covered by letters of patent or copyright, the
Contractor shall indemnify and save harmless the Department and any political subdivision, department, or third party affected from I
all claims for infringement by reason of its use.

1704 RESTORATION OF SURFACE OPENED BY PERMIT

The Department may issue permits to individuals, firms, public utilities, or corporations wanting a surface opening, I
trench, or boring in the Highway. The Contractor shall only allow parties with valid permits to make openings in the Highway, as
authorized by the Department.

The Department may:

(1) Allow proper authorities of a political subdivision to construct or reconstruct any utility service in the Highway at
any time, and
2) Issue permits for the construction or reconstruction of any utility service. I
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If the Proposal Package contained the permit and related work, the Department will not pay the Contractor for damages
or delays resulting from the related work.

If the Proposal Package did not contain the permit and related work and the related work impacts the Work, the Engineer
may revise the Contract in accordance with 1402, “Contract Revisions.”

1705 FEDERAL-AID PROVISIONS

The Contractor and all Subcontractors shall observe Federal laws, rules, and regulations if the Federal government pays
for any portion of the cost of a Project. The Federal requirements of a Federal-aid Project will supersede conflicting provisions of
State or local laws, rules, or regulations. The Department will inspect the Work on Projects funded by the Federal government.
Inspection by the Department will not make the Federal government a party to the Contract or interfere with the rights of the
parties to the Contract.

1706 EMPLOYEE HEALTH AND WELFARE

The Contractor shall provide and maintain sanitary and safety accommodations for the use and protection, and health and
welfare of the Contractor’s employees and suppliers in accordance with the following applicable safety and health codes and
regulations:

1) Federal,

2) State,

3) Local, and

(€)) Other bodies and tribunals having jurisdiction.

The Contractor shall refer to the employee safety and sanitation regulations as specified in 29 CFR 1926, Occupational
Safety & Health Administration (OSHA), Construction Industry Standards; MN Statute Chapter 182; and Minnesota Department of
Labor & Industry, OSHA Division, Minnesota Rules Chapters 5205 to 5215 inclusive.

The Contractor shall provide, install, maintain, and remove required safety and health related Equipment and provisions,
at no additional cost to the Department. The safety and health related Equipment and provisions shall comply with the applicable
codes and regulations, be in operable condition, and allow Department personnel to perform required duties at the appropriate
time.

The Contractor shall allow the entry of Federal, State, and local safety and health inspectors to perform inspections or
investigations.

The Contractor shall perform construction operations in accordance with applicable laws, regulations and industry
standards as specified this section. The Contractor is responsible for the development, implementation, and enforcement of safety
requirements on the Project, regardless of any actions the Department may take to help ensure compliance with these
requirements.

The Contractor shall submit a written safety program to the Engineer at the pre-construction conference addressing
safety issues for all Project activities. The Contractor shall include the name(s) of the person(s), identified as the “Contractor’s
Designee(s),” in the safety program. Responsibilities of the “Contractor’s Designee(s)” include the following:

1) Safety requirements,
2) Availability during performance of the Work, and
3) Correction of violations on the Project as observed by the Engineer.

1707 PUBLIC CONVENIENCE AND SAFETY
The Contractor shall conduct operations and perform the Work in a manner that causes the least possible obstruction to
traffic. The Contractor shall provide for the safety of the general public and for the residents living beside the Highway.

The Contractor shall provide temporary facilities to allow pedestrian travel over or through obstructions at public
walkways and at other locations designated by the Engineer. The Contractor shall adequately fence and post conspicuous warning
signs around hazardous open excavations or open excavations that contain water.

If performing Work in a municipality, the Contractor shall notify the local fire and police chiefs to allow time to rearrange
routes of emergency vehicles before blockading a street. The Contractor shall keep the local fire and police chiefs informed about
the status and removal of street blockades affecting emergency vehicle travel. The Contractor shall not obstruct access to fire
hydrants without the approval of the local fire chief.
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1708 RAILROAD HIGHWAY PROVISIONS

1708.1 GENERAL REQUIREMENTS
The Contractor shall perform Work in accordance with the Contract requirements in this section for the following:

(1) Work within the railroad right-of-way.
2) Work adjacent to the railroad right-of-way if Materials or Equipment may extend into the railroad right-of-way.
3) Work that includes a Contractor crossing for the movement of Equipment and Materials across the railroad

right-of-way and tracks.

The Contractor shall coordinate railroad-highway requirements with each Railroad Company and implement the railroad
requirements and the requirements in this section before beginning the Work on railroad property.

The Contractor shall ensure each person providing labor, material, supervision, or services connected with the Work on railroad
property meets the Railroad Company’s safety and security requirements before entering the railroad property.

Before entering the railroad property, the Contractor shall prepare and implement a safety action plan if required by and
as approved by the Railroad Company. The Contractor shall also audit compliance with that safety action plan during the Work.
The Contractor shall keep a copy of the safety action plan and audit results at the Project Site. The Contractor shall allow the
Railroad Company to inspect the safety action plan at all reasonable times.

The Contractor shall not perform Work infringing on the statutory clearances in accordance with MN Statutes §219.45 to
§219.46 without a clearance exception as may be granted in MN statute §219.47. Variances to the statutory clearance
requirements must be applied for and approved by the Commissioner before performing the Work. Clearances for temporary
obstructions within 8-1/2 feet horizontal of the centerline of the track and 22’ 0” vertical as measured from the top of the rail are
subject to MN statute §219.47. This does not preclude Railroad Company approval for any construction work taking place on
Railroad Company property

Unless specifically approved by the Railroad Company before commencement of the Work, the Contractor shall not
perform Work that interferes with the constant, continuous, and uninterrupted use of the tracks, property, and facilities of the
Railway, its lessees, licensees, or others. The Contractor shall not impair the safety of the tracks, property, and facilities of the
Railway, its lessees, licensees or others.

When not in use, the Contractor shall keep Equipment and Materials at least 50 feet from the centerline of the nearest
track, unless the Railroad Company approves otherwise before commencement of the Work. The Contractor shall not allow vehicles
to cross the railroad track, except at a crossing approved by the Railroad Company before commencement of the Work, or at
existing open public crossings.

The Contractor is responsible for arranging with the Railroad Company any temporary suspension of train traffic required
to construct the Project. Work windows requested by the Contractor to temporary suspend train traffic for construction purposes
are granted at the sole discretion of the Railroad Company.

The Contractor shall be responsible for damages from unscheduled delays of freight or passenger trains caused by the
Contractor. If the Contractor’s operations cause the Railroad Company to perform extra work to maintain railroad traffic, the
Contractor shall reimburse the Railroad Company for the cost of the extra work and damages associated with delays to trains.

The Railroad Company may inspect Work on the railroad right-of-way at any time to ensure that the Work will not
adversely impact train traffic or safety.

1708.2 STRUCTURAL PLANS AND CONSTRUCTION METHODS
The Contractor shall not perform Work affecting railroad traffic, embankment, drainage, property or train crews before
the Railroad Company approves the Contractor’s construction methods and protective measures.

The Department will consider costs resulting from compliance with the requirements of this section as incidental and the
Contractor shall perform this Work at no additional cost to the Department.

The Contractor shall prepare detailed plans indicating the construction methods and protective measures intended for use
adjacent to the Railroad Company’s tracks or at any structures that are part of the Project. The detailed plans shall indicate the
protective measures used to safeguard railroad property, embankment, traffic, and trainmen from damage and accident during
construction operations adjacent to and over or under the Railroad Company’s track. The detailed plans and methods shall include
the following:

1) Before excavating for any structure work adjacent to the Railroad Company’s track, the Contractor shall
construct a railing, approved by the Railroad Company before construction, between the tracks and the
structure excavation and at the ends of the excavation as approved by the Railroad Company.

2) If using sheeting for excavation adjacent to the Railway's track, the Contractor shall drive the sheeting before
excavating for the structure. The Contractor shall cut off the sheeting at or slightly below the ground level
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immediately after driving the sheeting. The Contractor shall install and remove sheeting as approved by the
Railroad Company.

3) The Contractor shall immediately backfill any excavation adjacent to Railway tracks after completion of
structure construction. The Contractor shall keep the railing in place until the completion of the backfill.

4 Any structure work, including demolition or falsework placement that occurs above the tracks, contractor plans
and methods shall include track structure and train protection as approved by the Railroad Company.

(5) Any structure or boring work occurs under the tracks, contractor plans and methods shall include track
structure and train protection as approved by the Railroad Company.

(6) Any de-watering activities on Railroad property shall be approved by the Railroad Company.

The Contractor shall submit the detailed plans to the Engineer. The Engineer will secure Department approval prior to
submitting the plans to the MnDOT Office of Freight and Commercial Vehicle Operations. The MnDOT Office of Freight and
Commercial Vehicle Operations will coordinate Railroad Company approval. The Contractor must allow forty-five calendar days for
Railroad Company plan review. If contractor plans are required to be revised or modified by the Railroad Company, the revised
contractor plans are again subject to forty-five calendar day review.

Contractors may not deviate from the approved engineered plans as approved by the Railroad Company without MNDOT
and Railroad Company Approval.

For plans requiring modification for approval, the Contractor must resubmit revised plans to the Engineer. The Engineer
will provide the final approved plans to the Contractor.

1708.3 RAILROAD PROTECTIVE LIABILITY INSURANCE
If performing Work on the railroad right-of-way or hauling Material across a Railroad Company approved temporary
crossing, the Contractor shall provide Railroad Protective Liability Insurance in accordance with the following:

A Minimum Limits of Liability

The Contractor shall provide the following minimum limits of liability:
1) $2,000,000 each occurrence,

2) $6,000,000 annual aggregate.

B Coverages

The Contractor shall provide the following types of coverage:

1) Bodily Injury Liability,
2) Property Damage Liability,
3) Physical Damage to Property.

The Contractor shall provide an insurance certificate showing that the required insurance is in full force and effect before beginning
Work. The Contractor shall not cancel the insurance until the Engineer has accepted the Work requiring the insurance. The
Contractor shall submit one true and correct copy of the insurance policy to the Engineer and to each affected Railroad at least

10 calendar days before beginning Work.

1708.4 FLAGGING, PROTECTIVE SERVICES, AND DEVICES

The Railroad Company will provide flagging and other protective services and devices for Contract-required Contractor
Work to protect railroad facilities, personnel, equipment, and traffic. The Contractor shall arrange with the Railroad for flagging and
protective services and devices if performing Work in accordance with the following:

(1) On the railroad right-of-way including work performed at-grade, over or under the railroad.

2) For Materials hauled across railroad tracks over a temporary crossing approved by the Railway.

3) If using cranes or construction Equipment positioned outside of the railroad right-of-way having component
parts that, if tipped or dropped, could damage the Railway facilities and equipment.

“4) If performing excavation below the bottom of the track elevation and if the Railroad representative determines
that the track or other railroad facilities may move or settle.

(5) If Work interferes with the safe operation of trains at timetable speeds.

(6) If the presence of persons, Materials, Equipment, or blasting operations present hazards to railroad track,
communications, signal, electrical, or other facilities.

The Contractor shall notify the Railroad Company and the Engineer at least 30 calendar days before the need for flagging
and other protective services and devices. The Contractor shall notify the Railway and the Engineer at least 7 calendar days before
the date flagging and other protective services and devices will no longer be necessary to allow the Railroad Company to remove
the flagger position, as required by Railroad-union agreements.
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The Contractor shall obtain special permission from the Railroad Company before moving heavy or cumbersome objects
or Equipment across a temporary crossing that could damage the track structure.

Unless the Contract requires otherwise, the Department will reimburse the Railroad Company for the costs of necessary
flagging, other protective services and devices required to protect the Railroad Company’s facilities, personnel, equipment, and
traffic.

1709 NAVIGABLE WATERWAYS

The Contractor shall not interfere with free navigation of waterways or impair existing navigable depths when performing
Work on navigable waters, unless authorized by permit. For information regarding permits that are required for this Work, contact
the MnDOT Office of Freight and Commercial Vehicle Operations.

1710 TRAFFIC CONTROL DEVICES

1710.1 GENERAL

The Contractor shall provide traffic control devices and methods meeting the requirements of the MN MUTCD, Part I and
Part II of the Minnesota Standard Signs Manuals, and the applicable Material Specifications. The Contractor shall also provide traffic
control devices and methods in accordance with the following:

(1) Reflectorize all signs, paddles, and other traffic control devices, including those used for daytime operations;
and
2) Signs shall meet the crash testing requirements of NCHRP 350 as specified by the MN MUTCD and the Manual

for Assessing Safety Hardware (MASH).

The Project Engineer may require the Contractor to provide a Letter of Compliance stating that all of the Contractors
devices are NCHRP 350 compliant and also meet the requirements of MASH. The Letter of Compliance must also include approved
drawings of the different signs and devices.

1710.2 PROVIDE, MAINTAIN, AND REMOVE
The Contractor shall provide and maintain traffic control devices as required by the Department in accordance with the
contract and the MN MUTCD that perform the following functions:

(1) Advise, warn, and alert the traveling public of construction in advance of the Project termini and on all Roads,
Streets, and public trails approaching or crossing the Project;

2) Control and guide traffic through the Project, which may include using flag persons and pilot vehicles as
required by the Contract; and

3) Protect, warn, and exclude traffic and protect workers at all work sites.

If the Contractor fails to properly provide, install, maintain, or remove any of the required traffic control devices, the
Department reserves the right to correct the deficiency and to deduct the costs from any moneys due or becoming due to the
Contractor in accordance with 1512, “Unacceptable and Unauthorized Work.”

1710.3 PLANNED DETOURS
The Department, at its expense, will design traffic control devices necessary to control and guide traffic over planned
Detours required by the Contract.

1710.4 (BLANK)

1710.5 TEMPORARY BY-PASSES
The Contractor shall construct, maintain, and remove traffic control devices on other temporary by-passes requested by
the Contractor and approved by the Engineer at no additional cost to the Department.

1710.6 CONTRACTOR’S RESPONSIBILITY

The Engineer’s approval of the traffic control devices and the Contractor's method of application of traffic control
measures as specified in this section will not relieve the Contractor of responsibility for protecting the work, the workers, and the
traveling public in accordance with 1511, “Inspection of Work.”

The Contractor shall protect traffic signs not removed or relocated by the Department before construction in their original
location for the duration of the work, except as otherwise approved by the Engineer. The Contractor may adjust or remove and
reset a sign interfering with construction to a temporary location, if approved by the Engineer and if the original location is not
critical and the Contractor resets the sign at the permanent location as soon as construction operations allow. The Contractor shall
notify the Engineer before removing or disturbing a traffic sign.
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The Department will make no direct payment for removing, protecting, and replacing traffic signs as specified in this
section unless provided for elsewhere in the Contract. The Department will not provide additional compensation to the Contractor
for delays, inconvenience, or damage from special construction required performing the work in the presence of traffic signs.

1710.7 ENGINEER’'S AUTHORITY
In accordance with 1501, “Authority of the Engineer,” the Engineer will accept or reject a traffic control device provided
by the Contractor, but not incorporated in the final construction, based on acceptable day and night performance.

If requested by the Engineer, the Contractor shall provide representative samples or remove traffic control devices for
testing at no additional cost to the Department.

1710.8 (BLANK)

1711 USE OF EXPLOSIVES
If using explosives to complete the Work, the Contractor shall not endanger life, property, or new Project Work. The
Contractor is responsible for property damage, personal injury, and death resulting from the use of explosives.

The Contractor shall use explosives, securely store explosives, and mark explosive storage locations in accordance with
applicable laws. If laws do not identify storage requirements, the Contractor shall store explosives at least 1,000 ft away from the
Road or from places of human occupancy.

The Contractor shall notify property owners and public utility companies in the vicinity of the proposed detonation before
using explosives to allow the property owners and public utility companies to protect property.

The Department advises the Contractor of the potential hazard of premature explosion of electric blasting caps due to
propagation of radio frequency energy by transmitters of radio and related services such as television, radar, and wireless
communications. The Contractor shall provide advance notification of blasting operations and any other precautions in accordance
with Minnesota Rule 7500.1200.

1712 PROTECTION AND RESTORATION OF PROPERTY

1712.1 PROPERTY
The Contractor is responsible for the preservation of all public and private property of any character in performing the
Work.

A Monuments

The Contractor shall preserve all land and property corner monuments, Right Of Way monuments, and vertical and
horizontal control point monuments indicated in the Contract or provided in writing by the Engineer before the start of Work in the
vicinity of the monument. If the Engineer determines that a monument designated for preservation was disturbed during
construction activities, the Department will deduct a charge of $1,000.00 per monument from the moneys due or becoming due the
Contractor. The Engineer will determine the number of monuments disturbed or destroyed by the Contractor. If the Engineer
determines that a monument requires removal to allow construction, the Department will not deduct the charge of $1,000.00 per
monument from moneys due or becoming due the Contractor.

B LT 1507
C Protection and Restoration of Vegetation..........cciseeeessinmmmmmsessimmmmmmmssssssmmmsssssssmmmsssssss. 2572
D Preservation of Historical ObJects........cciumemmeusiimmmmmmmsssismmmmmmessssssmmmmmsnsssssmmmmsssssssmnnsnsssssnns 1406

1712.2 ADVANCE NOTICE

The Contractor shall give advance notice to the owners of all private property where the Contractor’s operations will
interfere with the property. The notice shall advise the private property owners of the nature of the interference and indicate the
Contractor’s intention to arrange for the protection of their property.

1712.3 (BLANK)

1712.4 GENERAL LIABILITY

The Contractor is responsible for all damages to property of any character, resulting from any act, omission, neglect, or
misconduct in the execution or nonexecution of the Work. The Contractor will not be responsible for property within the Project
Site if:

(1) The Contract did not specify the existence and approximate location of the underground property, and
2) The Contractor fulfilled its obligations under Minnesota Statute Chapter 216D.
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The Contractor shall restore property damaged by the Contractor’s act, omission, neglect, or misconduct to a condition
equal to or better than that existing before the damage occurred by repairing, rebuilding, or replacing the property, or otherwise
correcting the damage to the satisfaction of the Engineer, at no additional cost to the Department, and denial of a claim by the
Contractor’s insurance carrier does not relieve the Contractor of its obligations in this regard.

1713 FOREST PROTECTION

If performing Work within or adjacent to State or National Forests, the Contractor shall comply with all regulations of the
USDA Forest Service, State Fire Marshal, Department of Natural Resources, Division of Forestry, or other authority having
jurisdiction, governing the protection of forests and the performance of Work within forests. The Contractor shall keep the areas in
an orderly condition, dispose of all refuse, and obtain permits for the construction of field offices and other structures in accordance
with the requirements of the Forest Supervisor.

The Contractor shall take all reasonable precautions to prevent and suppress forest fires and shall require employees and
Subcontractors to take all reasonable measures within their power to prevent and suppress forest fires. The Contractor shall make
every possible effort to notify a Forest official at the earliest possible moment of the location and extent of a fire.

1714 RESPONSIBILITY FOR DAMAGE CLAIMS; INSURANCE

1714.1 GENERAL

The Contractor shall indemnify, defend, and save harmless the Department, its officers, and its employees from all suits,
actions, and claims of any character brought because of injuries or damages received or sustained by any person, persons, or
property based on the following:

(1) On account of the operations of the Contractor;

(2) On account of or in consequence of any neglect in safeguarding the Work;

3) Use of unacceptable Materials in constructing the Work;

“4) Any act or omission, neglect, or misconduct of the Contractor;

(6) Claims arising or amounts recovered from infringements of patent, trademark, or copyright; or

@) Claims arising or amounts recovered under the Workers’ Compensation Act, or under any other law, ordinance,

order, or decree.

The Department may retain money due to the Contractor under this or any other contract with the Department that the
Department deems necessary to protect its interests with respect to suits, actions, or claims arising on account of the Contractor’s
operations or in consequence of any act, neglect, omission, or misconduct of the Contractor. If no money is due to the Contractor,
the Department may hold the Contractor’s Sureties liable until the Department receives evidence that suits, actions, or claims have
been settled.

The Contractor must identify a contact person for damage complaints from the public, and maintain a log of all
complaints and the Contractor’s response to each. The Contractor must provide the log to the Engineer upon request. When the
Contractor’s act or omission, neglect, or misconduct causes property damage, or when the Contractor’s failure to act in accordance
with 1514, Maintenance During Construction, causes property damage, the Contractor must accept monetary responsibility for the
property damage and promptly resolve the complaint.

1714.2 WORKERS' COMPENSATION INSURANCE
The Contractor shall provide workers’ compensation insurance for all employees and shall require Subcontractors to
provide workers’ compensation insurance in accordance with the Minnesota statutory requirements and the following:

1) Part 2, Employers’ Liability including Stop Gap Liability for monopolistic states. Provide the following minimum
limits unless otherwise stated in the special provisions:
(1.1) $100,000 — Bodily Injury by disease per employee,
(1.2) $500,000 — Bodily Injury by disease aggregate, and
(1.3) $100,000 — Bodily Injury by accident.

2) Coverage C: All States Coverage,
3) If applicable, USL&H, Maritime, Voluntary, and Foreign Coverage, and
4 Waiver of subrogation in favor of the Department.

If the Contractor is self-insured for its obligation under the Workers’ Compensation Statutes in the jurisdiction where the
Project is located, the Contractor shall provide the Department with a Certification of the Authority to Self-Insure.

1714.3 COMMERCIAL GENERAL LIABILITY INSURANCE
The Contractor shall maintain insurance to cover liability from operations under the Contract, whether such operations are
by the Contractor, Subcontractor, or by anyone directly or indirectly employed under the Contract.

A Minimum Limits of Liability
The Contractor shall provide the following minimum limits of liability:
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1) $2,000,000 — Per occurrence,

2) $2,000,000 — Annual aggregate,

3) $2,000,000 — Annual aggregate applying to Products and Completed Operations,
4) $50,000 — Fire damage, and

(5) $5,000 — Medical expense (any one person per occurrence).

The liability limits specified above are the minimum limits required, and any and all additional limits provided to the
Contractor will be available on an excess, umbrella or other basis to the Additional Insured for any and all covered claims.

B Coverages
The Contractor shall provide the following types of coverage:

(1) Premises and Operations Bodily Injury and Property Damage,

2) Personal and Advertising Injury,

3) Products and Completed Operations Liability,

4 Contractual Liability as provided in ISO form CG 00 01 12 04 or its equivalent,

(5) Pollution exclusion with standard exception as per ISO Commercial General Liability Coverage Form — CG 00 01
12 04 or equivalent,

(6) Explosion, Collapse, and Underground (XCU) perils,

) Broad Form PD,

(8) Independent Contractors — Let or Sublet Work,

9) Waiver of subrogation in favor of the Department,

(10) Department named as an Additional Insured, by endorsement, ISO Forms CG 2010 and CG 20 37 or their
equivalent for claims arising out of the Contractor’s negligence or the negligence of those for whom the
Contractor is responsible, and

(11) Coverage under the General Liability Policy(ies) of the Contractor will be as broadly construed for the Owner as
is available to the Contractor.

1714.4 AUTOMOBILE LIABILITY INSURANCE
A Coverage

The Contractor shall maintain the following insurance coverages for liability arising out of the operations, use, or
maintenance of all owned, non-owned, and hired automobiles:

(1) Owned automobiles,

2) Non-owned automobiles,

3) Hired automobiles, and

“4) Waiver of subrogation in favor of the Department.
B Minimum Limit of Liability

The Contractor shall provide a minimum limit of liability of at least $2,000,000 Per Occurrence Combined Single Limit for
Bodily Injury and Property Damage.

1714.5 UMBRELLA OR EXCESS LIABILITY INSURANCE

The Contractor may use an umbrella or excess liability insurance policy to supplement the Contractor’s policy limits to
meet the full policy limits as required by the Contract.

1714.6 ADDITIONAL CONDITIONS

The Contractor shall provide primary and non-contributory insurance policies to any other valid and collectible insurance
available to the Department with respect to any claim arising out of the Contract.

The Contractor shall file evidence of Subcontractor insurance.

The Contractor shall pay for Contract-related insurance premiums and deductibles.

The Contractor shall provide policies from insurance companies meeting the following requirements:

(1) AM Best rating of at least "A-",
2) Financial Size Category of at least VII, and
3) Authorized to do business in the State of Minnesota.

If the Contractor receives a cancellation notice from an insurance carrier affording coverage herein, the Contractor agrees
to notify the Department within five business days with a copy of the cancellation notice, unless the Contractor's policy(ies) contain
a provision that coverage afforded under the policy(ies) will not be cancelled without at least thirty days advance written notice to
the Department.
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The insurance and insurance limits required herein will not be deemed a limitation on the Contractor’s liability with regard
to the indemnities granted to the Department under this Contract.

1714.7 NOTICE TO THE CONTRACTOR

The failure of the Contractor to provide the Department with certificates of insurance for the policies or renewals and the
failure of the insurance company to notify the Department of cancellation of policies as required by the Contract shall not constitute
a waiver by the Department to the Contractor to provide insurance.

The Department reserves the right to terminate the Contract in accordance with 1808, “Default of Contractor,” if the
Contractor fails to meet the insurance requirements specified in this section. The Department retains all rights to pursue any legal
remedies against the Contractor. In the event of a claims dispute, the Contractor shall make all insurance policies available for the
Department’s inspection and shall submit copies of policies to the Department’s authorized agent if requested by the Department in
writing.

1715 OPENING SECTIONS OF THE ROADWAY TO TRAFFIC BEFORE COMPLETION OF THE PROJECT

The requirement of this section shall not relieve the Contractor of obligations for maintenance of traffic over Roads
undergoing improvements, as specified in 1404, “Maintenance of Traffic.” Opening of a section of the Roadway to traffic shall not
constitute acceptance of the incomplete portions of the Project, nor shall opening a section of the Roadway to traffic before the
completion of the entire Contract waive any provisions of the Contract.

The Special Provisions may require, or the Engineer may direct, the Contractor to open sections of the Roadway to traffic
I before the completion of that section or the entire Project. When the Contractor is required to do so, the following applies: I

(1) On sections of the Roadway that the Department requires the Contractor to open to traffic before completion of
the entire Project, the Department will relieve the Contractor of any expense for actions required under 1404,
“Maintenance of Traffic”. The Contractor is responsible for repair of damage to the Work not attributable to
traffic. The Contractor must perform highway maintenance work in accordance with 1514, “Maintenance
During Construction”.

(2) If a section of the Roadway is opened to traffic as directed by the Engineer, for unforeseen reasons not the
fault of the Contractor, the Department will pay the Contractor for additional expenses incurred in completing
the remaining Work under traffic. The Department may extend the Contract Time, if justified, with a Change I

I Order executed in advance of the traffic opening, describing the agreed conditions.

3) If a section of the Roadway is opened to traffic before its completion, as a requirement of the Contract or as
directed by the Engineer as a result of failure or negligence by the Contractor, the Contractor shall perform
remaining construction operations with the least possible obstruction to traffic. The Department will not
provide the Contractor any additional compensation or extension of time due to increased costs or changed
working conditions resulting from opening the Road to traffic before its completion.

1716 CONTRACTOR'S RESPONSIBILITY FOR WORK

The Contractor is responsible for the Work until the Engineer provides final project acceptance in writing. The Contractor
shall protect the Work against injury or damage from weather or other causes arising from the execution or non-execution of the
Work. The Contractor shall rebuild, repair, and correct injuries or damages to the Work at no additional cost to the Department,
before the Engineer will grant issue acceptance of the Project unless: I

(1) Otherwise specified in the Contract, or

2) The damage to the Work was caused by unforeseeable causes beyond the control of and without the fault or
negligence of the Contractor, including acts of God such as earthquake, tidal wave, flood, tornado, hurricane,
other cataclysmic phenomenon of nature, or acts of a public enemy or of governmental authorities.

If the Engineer suspends the Work, the Contractor shall perform the following functions at no additional cost to the
Department:

(1) Take precautions to prevent damage to the Project;

2) Provide for normal drainage in accordance with 2573, “Storm Water Management,” and 2575, “Establishing
Turf and Controlling Erosion;”

3) Erect necessary temporary structures, signs, or other facilities in accordance with 1404, “Maintenance of
Traffic,” and 1710, “Traffic Control Devices;” and

“4) Take precautions to protect new tree growth and other vegetative growth against injury as specified in 2571,

“Plant Installation and Establishment,” 2572, “Protection and Restoration of Vegetation,” and 2575,
“Establishing Turf and Controlling Erosion.”

If the Contractor fails to comply with these provisions, the Engineer will notify the Contractor in writing of the unacceptable Work.
If the Contractor fails to take action as directed by the Engineer, the Department may have the Work performed by others and will
deduct the costs for this Work from moneys due the Contractor under this Contract or any other contract with the Department.
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1717  AIR, LAND, AND WATER POLLUTION

1717.1 GENERAL

The Contractor shall schedule and conduct construction operations to prevent, control, minimize, or abate pollution of air,
land, and water in accordance with 1701, “Laws to be Observed.” The Contractor shall obtain permits in accordance with 1702,
“Permits, Licenses, and Taxes.”

A Discovery of Contaminated Materials and Regulated Waste

If during the course of the Project, the Contractor encounters any of the following conditions indicating the possible
presence of contaminated soil, contaminated water, or regulated waste, the Contractor shall immediately stop Work in the vicinity,
notify the Engineer, and declares a differing site condition in accordance with 1402.2, “Differing Site Conditions.”

The Engineer will conduct a documented inspection and evaluation before resumption of Work. The Contractor shall not
resume Work in the suspected area until approved by the Engineer.

Some indicators of contaminated soil, ground water, or surface water include the following:

(1) Odor, including gasoline, diesel, creosote, railroad ties, mothballs, or other chemical odor;

(2) Soil stained an unusual color, such as green or black, for reasons other than organic content; or soil with a dark, oily
appearance, or any unusual texture; or

(3) A rainbow colored sheen on water or soil.

Some indicators of regulated wastes include the following:

(1) Cans, bottles, glass, scrap metal, and wood;

(2) Concrete and asphalt rubble;

(3) Roofing materials, shingles, siding, vermiculite, floor tiles, transite or fibrous material, possible indicators of demolition
waste that could contain asbestos, lead, or other chemicals;

(4) Culverts or other pipes with tar-like coating, insulation or transite, possible indicators of asbestos;

(5) Ash, possibly from burning of regulated materials that may contain lead, asbestos or other chemicals;

(6) Sandblast residue that could contain lead;

(7) Treated wood including, but not limited to products referred to as green treat, brown treat, and creosote;

(8) Chemical containers such as storage tanks, drums, and filters; and

(9) Old basements with intact floor tiles or insulation that could contain asbestos, sumps that could contain chemical waste,
waste traps that could contain oil wastes, and cesspools, or any other underground structure that could contain chemical
or oily wastes.

B Water Protection
The Contractor shall take all practical precautions and actions necessary to prevent pollution of ground water and surface
water with any particulate or liquid matter that may be harmful to fish, wild life, public health or cause a public nuisance.

The Contractor shall avoid the crossing of streams and rivers unless approved by the regulatory authority. The Contractor
shall minimize water pollution from haul roads, work platforms, temporary earth fills, and other temporary staging areas used for
construction. The Contractor shall restore all temporary crossings to pre-existing conditions or as shown in plan.

C Land Protection

The Contractor shall implement practical actions to minimize erosion on the project. The Department will consider all
areas within the grading construction limits, exclusive of roadbed areas, that grading or grubbing operations have rendered natural
vegetation ineffective as being exposed to probable erosion until such time that the Contractor completes final topsoil finishing and
turf establishment operations.

D Air Protection

The Contractor shall implement practical actions to minimize air pollution that may harm public health, safety, or the
environment. The Contractor shall comply with Best Management Practices in accordance with 1103 “Definitions” to control dust
appropriate for the work.

1717.2 STORMWATER MANAGEMENT AND EROSION CONTROL

The Contractor shall schedule and conduct construction activities in a manner to minimize soil erosion and protect surface
waters.

The Contractor shall install temporary sediment control measures in areas that contribute flow to surface waters.
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I The Contractor shall:
(1) Schedule, install, and maintain temporary and permanent sediment and erosion control measures;
2) Construct permanent and temporary storm water treatment basins;
3) Construct drainage facilities;
4 Phase and complete earthwork operations;
(5) Implement good housekeeping measures,
(6) Implement dewatering operations, and
(6) Establish vegetation

1)
2

The Contractor shall minimize vehicle tracking of soil where vehicles exit the Project Site onto paved surfaces or off right
of way. The Contractor shall remove tracked soil from paved surfaces leaving the Project Site daily, or more frequently to allow for
safe passage of the traveling public.

The Contractor shall retrieve soil that has left the right-of-way unless the Department has received landowner and/or
regulatory approval for depositing fill into adjacent properties or surface waters.

The Contractor shall remove deltas and sediment deposited in drainage ways, pipes, treatment areas, or catch basins,
and stabilize the areas where sediment removal results in exposed soil.

The Contractor shall stabilize exposed slopes within 14 days after Work in that area has ended or:

Stabilize slopes within 7 days if the Project area is within 1 mile of and drains to an impaired or special water,
or

Stabilize slopes and temporary or permanent ditches/swales within 24 hours when that area of the project
discharges into surface waters, or off the Project limits.

I The contractor shall provide energy dissipation within 24 hours when connecting pipe outlets to surface waters.

| A

Quality Control Program

Unless otherwise authorized by the Engineer the Contractor shall submit a quality control program including the following:

(1)
(2

The name of the individual responsible for the quality control program at the pre-construction meeting;
Once construction has commenced, the Contractor shall:
a. Submit a weekly erosion and sediment control schedule;
b.  Submit site management plans if applicable;
c.  Conduct a weekly erosion control walkthrough including:
i. Schedule the walkthrough and invite watershed district(s) and other permitting authorities
i. Submit Corrective Action Report, or equivalent as accepted by the Engineer, that identifies,
locates, and describes the following in text and picture:
1. Surface waters
2.  Turbid or brown water locations
3. High-risk pollution-generating activities
4. Documentation on how deficiencies were corrected from previous week.
k. Amending the plans;
Report sediment discharges to the appropriate regulatory authority, including the state duty officer;
Incorporate temporary or permanent erosion control into the Work and stabilize disturbed areas on a
section-by-section bases;
Ensure temporary erosion controls are kept in functional condition;
Maintain temporary sediment control devices;
Remove temporary sediment control devices after use; and
Ensure that permanent treatment facilities are functioning as per plan.

oo

Faties gl (e R}

The Engineer may review the Contractor’s quality control procedures. The Contractor shall maintain the quality control
records at the Project Site.

(1)
(2
(3
Q)
(5

Erosion and Sediment Control Schedule

The Contractor shall submit a weekly schedule of proposed erosion and sediment control activities including the following:

Proposed erosion and sediment control installations and timeline,
Permanent turf establishment plan and timeline,

Incorporating grading operations into the erosion control plan,

Corrective Action plans from previous week’s Corrective Action Report, and
Proposed erosion control measures during work suspensions.
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C Site Management Plan

The Contractor shall provide a Site Management Plan, in accordance with 1103 “Definitions,” as shown in the Plans, or
within 10 calendar days of receipt of written notice from the Engineer. Site management plans are for specific construction
operations in areas within 200 feet of, and drains to surface waters or Areas of Environmental Sensitivity (AES). The Site
Management Plan shall:

(1) Submit a schedule of work, including work pursuant to forecasted weather events,

2) Provide a list of materials, and equipment,

3) Provide staging plans or procedures that describe the locations of storm water and pollutant management Best
Management Practices (BMPs) in accordance with 1103 “Definitions,”

“4) Provide additional details of BMPs proposed for use.

The Contractor shall not start work in the affected areas until the Engineer accepts the Site Management Plan document
and all material and equipment are on site.

1718 FURNISHING RIGHT OF WAY
The Department will provide the required Right Of Way for the Project before scheduled construction Work begins, except
as otherwise required by the Contract.

1719 PERSONAL LIABILITY OF PUBLIC OFFICIALS

The Commissioner and other department personnel are acting solely as agents of the Department in administering this
Contract. Neither the Commissioner nor any other Department personnel assume any personal liability or responsibility in
connection with this Contract.

1720 NO WAIVER OF LEGAL RIGHTS

The Department may correct measurements, estimates, or certificates made before or after completion and acceptance of
Work, after final acceptance of the Contract in accordance with 1516.4, “Final Contract Acceptance.” The Department may recover
overpayments and damages sustained from the Contractor’s failure to fulfill the obligations as required by the Contract from the
Contractor or the Contractor’s sureties. The Contractor shall not consider a waiver from the Department for any breach of any part
of the Contract as a waiver of any other or subsequent breach.

Notwithstanding final acceptance of the Contract, the Contractor shall remain responsible for false claims, latent defects,
fraud, or such gross mistakes as may amount to fraud, or as regards the Department’s rights under any warranty or guaranty.

1721 AUDITS
In accordance with MN Statute § 16C.05, Subdivision 5, the Department and the Legislative Auditor or the State Auditor
may examine and audit the following for at least 6 years after the end of the Contract:

(1) Books,

(2) Records,

3) Documents,

“4) Accounting procedures, and

(5) Accounting practices of the Contractor, Subcontractors, or suppliers.

Prosecution and Progress

1801  SUBLETTING OF CONTRACT

The Contractor shall not sublet, sell, transfer, delegate, or assign the Contract or any portion of the Contract without
written approval of the Engineer. If approved by the Engineer and if the Contractor performs Work amounting to at least
40 percent of the total original Contract Amount, the Contractor may sublet a portion of the Contract.

The Contractor may subcontract Contract Items designated in the Contract as “specialty items” and the Department will
deduct the cost of any specialty items performed by subcontract from the total original Contract Amount before calculating the
40 percent of Work that the Contractor must perform.

On Contracts with Disadvantaged Business Enterprise (DBE) or Targeted Group Business (TGB) established goals, or both,
the Contractor shall perform Work amounting to not less than 30 percent of the total original Contract Amount. The Department
will deduct specialty items from the total original Contract Amount before calculating the amount of Work that the Contractor shall
perform.
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No Subcontractor shall further sublet its portion of the Work without the written approval of the Engineer. If approved by I
the Engineer, a first tier Subcontractor may sublet a portion of the Work no greater than 50 percent of the Work originally sublet.
The Department will not allow second tier Subcontractors to sublet any portion of the Work.

The Contractor shall submit requests to sublet portions of the Contract to the Engineer on a “Request to Sublet” form
provided by the Department, at least 10 business days before the Subcontractor intends to start Work. If requested by the
Department, the Contractor shall provide one signed copy of each subcontract agreement to the Engineer. The Contractor may
omit subcontract prices when the Engineer requests a copy of the subcontract under this specification.

The Department will consider Work subcontracted without the approval of the Engineer and subcontracted Work
exceeding the percentages specified in this section as unauthorized work in accordance with 1512, “*Unacceptable and Unauthorized
Work.”

The Contractor shall not construe the Engineer’s approval as an endorsement of the subcontract, the Subcontractor, or
the Subcontractor’s ability to complete the Work in a satisfactory manner.

The subcontract or the Engineer’s approval of the “Request to Sublet” form shall not relieve the Contractor of any
responsibility to complete the Contract or relieve the Contractor of any obligations or liability under the Contract and the
Contractor’s Contract Bonds. The Engineer will conduct all transactions with the Contractor. The Engineer will recognize
Subcontractors only in the capacity of employees or workers, subject to the Contract requirements regarding character and
competence. The subcontract does not create a contractual relationship between the Department and the Subcontractor; or convey
to the Subcontractor any rights against the Department.

The Contractor shall ensure that the subcontracts at least contain the following:

(1) Federal, State Special Provisions, Division A, or both,
(2) Federal, State certified prevailing wage determinations, or both, and
3) State certified truck rental rates.

The Contractor shall ensure that all subcontracts, supply or equipment contracts on Federal-Aid Contracts directly
incorporate all of the provisions of Form FHWA-1273 Required Contract Provisions Federal-Aid Construction
Contracts; the provisions may not be incorporated by reference.

1802 QUALIFICATIONS OF WORKERS

The Contractor shall provide workers with sufficient skill and experience to perform the Work assigned to them. Upon
request by the Engineer, the Contractor shall submit evidence of qualification for any person engaged in special Work requiring
professional training or certification. If any Subcontractor employed by the Contractor or any person employed by the Contractor or
by a Subcontractor fails to perform assigned Work in a proper and skillful manner, or becomes intemperate, disorderly, abusive, or
harassing, the Contractor shall remove that Subcontractor or person from the Project as directed in writing by the Engineer. The
Contractor shall not employ that Subcontractor or person again on any portion of the Project unless approved in writing by the
Engineer. If the Contractor fails to remove a Subcontractor or person as directed by the Engineer, or fails to provide suitable and
sufficient personnel for the proper prosecution of the Work, the Engineer may suspend the Work until the Contractor complies with
the direction from the Engineer.

1803 PROGRESS SCHEDULES
1803.1 ALL SCHEDULES

A General Requirements

The Contractor shall prepare the Progress Schedule as specified in 1803.2, "Bar Chart Schedules,” or 1803.3, “"CPM
Schedule.” If the Engineer determines that the Progress Schedule or any necessary Schedule Update does not provide the required
information, then the schedule will be returned to the Contractor for correction and resubmittal.

The Contactor shall give the Engineer at least 72 hours advance notice before beginning any construction, and at least 24
hours advanced notice before beginning each major construction operation. The Contractor shall inform the Department of the
number of hours the Contractor intends to be working each day; and provide 24 hours advance notice of any changes to workday
hours, equipment, forces, or sequence of operations.

A.l1 Acceptance

The Department allocates its resources to a Contract based on the total time allowed in the Contract. The Engineer may
accept a Progress Schedule indicating an early Physical Completion Date but cannot guarantee the Department’s resources will be
available to meet an accelerated schedule. No additional compensation will be allowed if the Contractor is not able to meet their
accelerated schedule due to the unavailability of the Department’s resources or for other reasons beyond the Department’s control.
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Review by the Department of a portion of a schedule or an incomplete schedule submittal will not indicate acceptance of
the entire schedule; the Department will return the accepted schedule to the Contractor as “Accepted-As-Noted” or “No Exceptions
Taken.”

The Engineer’s acceptance of any schedule shall not transfer any of the Contractor’s responsibilities to the Department.
The Contractor alone shall remain responsible for adjusting forces, equipment, and Work schedules to ensure completion of the
Work within the time(s) specified in the Contract.

A.2 Early Completion

Early Completion is defined as an initial schedule, baseline schedule or update schedule which anticipates completion of
all work prior to the Completion Date established by the contract documents and the Contractor submits as an Early Completion
Schedule. In the event that an Early Completion Schedule is accepted, the Engineer will initiate a Supplemental Agreement
amending the Completion Date to the finish date shown on the accepted Early Completion Schedule. The amended Completion Date
will be effective upon execution of that Supplemental Agreement and all contract provisions concerning the Completion Date such
as incentives, disincentives, excusable delays, compensable delays, and liquidated damages will be measured against the amended
Completion Date. The Contractor may elect not to execute the Supplemental Agreement amending the Completion Date; however,
in so doing, the Contractor waives its rights to delay damages in meeting the projected early Completion Date.

A3 Non-Compliance

It is the Contractor’s responsibility to ensure that the Schedule submitted meets the requirements of 1803.2, “Bar Chart
Schedules” or 1803.3, “Critical Path Method (CPM) Schedules” and accurately reflects the work progress. The Engineer may
suspend work under 1803.6A if the schedule does not accurately reflect the actual progress of the work; the suspension may
continue until accurate schedules are submitted.

The Department will withhold each monthly progress estimate for failure to submit an original or updated schedule on
time and in the manner required. Payment withheld for violation of the schedule requirements will be included in the next progress
estimate following the Contractor’s submission of the required schedules. The Project Engineer’s approval does not attest to the
validity of the schedule.

A4 Should the Contractor fail to maintain satisfactory progress, in accordance with 1803, “Progress Schedules,” the
Engineer will require that the Contractor provide additional resources (labor, materials, equipment, etc.) as necessary to bring the
Work up to the level of progress reflected in the current accepted progress schedule. The Department will consider any failure by
the Contractor to adhere to the accepted progress schedule as a failure to provide sufficient resources to ensure completion of the
Work within the Contract Time. The Department may issue a notice of default to the Contractor in accordance with 1808, “Default
of Contractor,” if the Contractor fails to do either of the following:

1) Adhere to the current accepted progress schedule, or

2) Take action as ordered to remedy unsatisfactory progress.

1803.2 BAR CHART SCHEDULES

A General Requirements

The Contractor shall submit a bar chart progress schedule as specified in 1803.2B, “Required Schedules”. The Contractor
shall plan and execute the work to meet the contract-required interim completion dates and the specified contract time or
completion date. The Engineer will use the schedule to monitor the progress of the work.

B Required Schedules

B.1 Initial Bar Chart Progress Schedule

At least 7 calendar days before the preconstruction meeting, the Contractor shall submit to the Engineer for review, an
initial bar chart progress schedule conforming to the following minimum requirements:

1) Include activities that describe essential features of the work and activities that might potentially delay contract
completion. Identify activities that are controlling items of work.
2) Identify the contemplated start and completion dates for each activity. Provide a duration, ranging from one to

15 working days, for each activity. Break longer activities into 2 or more activities distinguished by the addition
of a location or some other description. Specify the sequencing of all activities.
3) Provide the quantity and the estimated daily production rate for controlling items of work.
4 Provide a Written Narrative (WN). Include in the WN:
4.1) The proposed work process sequence describing the relationship of the work activities listed in
Section 1 herein required to complete the contract, including shop drawing submittals, permits
(including estimated maximum waiting periods for all required permits), fabrication and delivery
activities.
4.2) A detailed description and the progress time of each work activity listed in Section 1 herein,
measured by working day or calendar day, as appropriate.
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(4.3) A detailed description of the Bar Chart, including holidays, planned workdays per week, number of
shifts per day, hours per shift, size of work crews and resources used.
(5) Show completing the work within interim completion dates and the specified contract time or completion date.

In addition to the required activities, the contractor is encouraged to include other activities such as:

(1) The procurement of materials, equipment, articles of special manufacture, etc.

2) The furnishing of drawings, plans, and other data required in the contract for the engineer's review.
3) The department’s inspections of structural steel fabrication, etc.

(€)) Third party activities related to the contract.

The Engineer will review the schedule and within 7 calendar days of receipt and will either accept the schedule or provide
the Contractor with comments. If the contractor develops the initial schedule with scheduling software, the Contractor is
encouraged to provide the Engineer an electronic file of the schedule and the name of the scheduling software used.

B.2 Weekly Look Ahead Schedule

For each week that Work will be performed, the Contractor shall submit a Weekly Look-Ahead Schedule showing the
Contractor’s and all Subcontractors’ proposed Work activities for the next two weeks. The Weekly Look-Ahead Schedule shall
include the description, duration and sequence of Work, along with the planned hours of Work. This schedule may be a network
schedule, bar chart, or other standard schedule format. The Weekly Look-Ahead Schedule shall be submitted to the Engineer by the
midpoint of the week preceding the scheduled Work or some other mutually agreed upon submittal time.

B.3 Monthly Progress Meetings and Bar Chart Progress Schedule Updates

The Contractor and the Engineer will meet monthly to assess progress and jointly add update information to the initial
schedule. At a minimum, updates will include the actual start and finish of each activity, percentage complete, and remaining
durations of activities started but not yet completed.

B.4 Revised Schedule
The Engineer may request a Revised Update when any of the following events occur:

The project has experienced a change that affects controlling items of work.
The sequence of Work is changed from that in the approved schedule.

The project is significantly delayed.

The Engineer has granted an extension of Contract Time.

Pl N

The Contractor shall submit the Revised Schedule within 7 calendar days of receiving a written request, or when an
update is required by any other provision of the Contract.

In addition to the other requirements of this Section, Revised Schedules shall reflect the following information:

1. The actual duration and sequence of as-constructed Work activities, including revised Work.
2. Approved time extensions.

3. Any construction delays or other conditions that affect the progress of the Work.

4. Any modifications to the as-planned sequence or duration of remaining activities.

5. The Physical Completion of all remaining Work in the remaining Contract time.

B.5 Recovery Schedule

If the progress schedule projects a finish date for the Project more than 7 calendar days later than the Completion Date,
the Contractor shall submit a revised schedule showing a plan to finish by the Completion Date. The Engineer will use the schedule
to evaluate time extensions and associated costs requested by the Contractor.

C Weather and Duration Contingency

The Contractor shall allow for normal weather delays when developing the Progress Schedule. The Department will
extend the Contract Time, except as limited by 1806.4, “Extension of Contract Time Due to Weather on calendar Day and
Completion Date Contracts,” for delays in excess of the anticipated work days lost to inclement weather as specified in Table
1803-2; the days in Table 1803-2 are cumulative and prorated when Contract Time starts or ends mid-month. For example, if
Contract Time starts May 15 and there are days lost to weather in May or June, then the Contract must lose 7 days to weather (2
days from May and 5 days from June) in addition to the anticipated days in July before a time extension would be considered due
to weather days lost in July.
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Table 1803-2
Anticipated Work Days Lost Due to Weather Per Time Period
Time Period Anticipated Work Days Lost
January 20
February 15
March 9
April 1-15 3
April 16-30 2
May 4
June 5
July 4
August 3
September 3
October 3
November 1-14 2
November 15-30 5
December 17

1803.3 CRITICAL PATH METHOD (CPM) SCHEDULES

A General Requirements

If the Contractor intends to use Critical Path Method (CPM) schedules, or when the Department specifies the Work under
this Contract shall be scheduled using CPM, the Work shall be planned, accomplished, and reported using CPM for the
Contractor’s Progress Schedules.

A.1 Software
The Department uses “Primavera Project Manager (P6)”. If the Contractor uses software other than (P6), the
Contractor is responsible for any conversion discrepancies.

A.2 Schedule Calculations, Codes, and Settings
The Contractor shall not prepare a schedule with User Defined fields. The Contractor shall use project-level calendars,
not Global or Resources Calendars. The Contractor shall use project-level codes, not Global- or EPS-level codes.

A.3 File-Naming Convention
The Contractor shall use a file-naming convention as modeled in Table 1803-3. If the schedule in not accepted, the

Contractor shall resubmit under the file name as modeled for the an version, etc. The ####-#4## indicates a placeholder for
the State Project Number.

Table 1803-3
Progress Schedule Filename convention

Schedules 1%t Version 2" Version 3" Version

1%t Baseline Schedule (All
Schedules until it is
Accepted as Baseline)

1%t Update to Progress

#HEH#H-###-BS-1 HEHH-#H##-BS -2 #HEH#H-#H##-BS -3

Schedule

####-###-1BSU-1

##H##-###-1BSU-2

####-###-1BSU-3

2" Update to Progress
Schedule, etc.

#HEH##-###-2BSU-1

#HEH#H-#H##-2BSU-2

#HEH#H-#H##-2BSU-3

1%t Revised Schedule

#H###-###-1RE-1

##H##-###-1RE-2

####-###-1RE-3

1%t Update to Revised Schedule

####-###-1REU-1

####-###-1REU-2

####-###-1REU-3

2" Revised Schedule, etc.

#EH#H-###-2RE-1

#EHH-#H##-2RE-2

#EH#H-#H##-2RE-3

1%t Impact Schedule

#EH#H-#H##-11S-1

HEHH-#H##-11S-2

#H#H##-###-1RE-3

2™ Impact Schedule, etc.

#H###-###-21S-1

####-#H##-21S-2

#H###-###-21S-3

A4

Float Suppression / Sequestered Float

The Contractor shall not suppress or sequester float. Examples of prohibited float suppression or sequestration include,
but are not limited to:

1) Logic relationships that provide no tangible or sequential value between unrelated activities.

(2) Logic relationships that demand completion of an activity that could otherwise continue beyond a
Successor’s start or finish dates.

3) Excessively long durations.
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The Contractor shall obtain the Engineer’s approval before using lags or leads. The Contractor shall remove any lags or
leads and replace with an activity identifying the lag or lead upon the request of the Engineer, regardless of whether the
Department allowed the lag or lead in a previous Progress Schedule.

The Contractor shall not be entitled to compensation or a time extension for delays that could have been avoided
by revising activity durations or logic used to sequester float.

A.5 Use of Float

The Contractor acknowledges that all float (including Total Float, Free Float, and Sequestered Float) is a shared
commaodity available to the Project and is not for the exclusive benefit of any party; float is an expiring resource available to
accommodate changes in the Work, however originated, or to mitigate the effect of events that may delay performance or
completion of all or part of the Work.

It is understood that identified contingencies, as described in 1803.3.D, “"Weather and Duration Contingency.” become
available Float as time elapses and the contingency is not used.

B Required Schedules

B.1 Preliminary Schedule

Acceptance of the first Preliminary Schedule is a condition of Contract Approval and NTP1. A delay in submitting the
Preliminary Schedule is a non-excusable delay under 1806.3.A, “"Non-Excusable Delays,” and the Contractor is not entitled to an
extension of the Contract Time.

All schedules submitted before the Department accepts the Baseline Schedule will be considered Preliminary Schedules until
the Preliminary Schedule is accepted as the Baseline Schedule in accordance with 1803.3.B.2, "Baseline Schedule”; the

Contractor shall continue to improve upon the Preliminary Schedules and show the status of Work actually completed by
incorporating actual start and finish dates and by reasonably estimating the remaining duration for each incomplete activity.

At a minimum, the Contractor shall include the following level of detail in the Preliminary Schedules:

1) First Preliminary Schedule: show all Milestone dates are understood and provide a detailed schedule for a
30-day look-ahead period.

2) Subsequent Preliminary Schedules: show all Milestone dates are understood and provide a detailed schedule
for a 45-day look-ahead period.

3 Changes to the First Preliminary Schedule in subsequent submissions shall be closely coordinated with the

Engineer and are subject to the Engineer’s review and acceptance.

B.2 Baseline Schedule

Baseline Schedule acceptance is a condition of NTP2. The Baseline Schedule shall include the entire scope of work and
how the Contractor plans to complete all work contracted. The Engineer may review the resource allocations using historical
data, Means Productivity Standards, or equivalents to determine if the Schedule is practicable

The Baseline shall indicate:

1) Actual Dates of Work performed if the Contractor chooses to perform any
Work prior to the Baseline being accepted.
(2) All Contract Time dates, Milestones, and staging restrictions are understood and scheduled to complete within
the Contract Time.
3) Each Activity shall:
3.1) Possess a unique activity description and include a VOL (Verb, Object and Location) for each
description.
3.2) Be expressed in working days with duration of not more 20, or less than
5 working days, unless otherwise authorized by the Engineer.

3.3) Have at least one predecessor activity except for the first activity in the schedule.
(3.4) Have at least one successor activity except for the last activity in the schedule.

“4) No more than twenty (20) percent Critical Activities, nor more than thirty (30) percent Near-Critical
Activities, unless otherwise authorized by the Engineer.

(5) The minimum following level of detail:

(5.1) Mobilization

(5.2) Work to be performed by the Contractor, Subcontractors, and suppliers. (5.3) Work to be performed
by the Department, other contractors, and third parties such as government agencies and
authorities, permitting authorities, or other entities.

(5.4) The project Milestones (start or finish dates specified in the Contract), project highlights (i.e. traffic
switches and phases) availability dates specified in the Contract.

(5.5) Submittal, review, and acceptance activities when applicable, including time periods for the
Department’s acceptance as specified in the Contract.
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(5.6)

(5.7)
(5.8)
(5.9)

(5.10)
(5.11)

(5.12)
(5.13)

1803.3

Fabrication, delivery, installation, testing, and similar activities for materials, plants, and
equipment.

Settlement or surcharge periods.

Utility notification and relocation.

Installation, erection and removal, and similar activities related to temporary systems or structures
such as temporary electrical systems or shoring.

Installation, erection and removal, and similar activities related to temporary systems or structures
such as temporary electrical systems or shoring.

Durations for receipt of permits.

Substantial Completion

Final Completion

B.3 Update Schedule

The Contractor shall update the last accepted schedule to create the Update Schedule. The Contractor shall update the
Progress Schedule by incorporating actual start and finish dates and by reasonably estimating the remaining duration for each in
complete activity. The Contractor shall minimize the number of changes. The Contractor shall describe the reason for changes to
the schedule in the Narrative Report submitted with the Update Schedule. If the changes are significant, then the Contractor shall
submit the schedule as a “Revised Schedule.”

A significant schedule revision is defined as a revision that results in one of the following:

(€] Alters the Critical Path(s) or Near Critical Path(s).
(2) Extends the scheduled Milestone date(s) compared to the dates shown on the
Progress Schedule.
3) Disrupts the integrity or comparative relationship between the Progress Schedule and the Update Schedule.

An example of such a revision would be the renaming of activities or changing activity descriptions.

The requirements for the Update Schedule are otherwise the same as the Baseline Schedule.

B.4 Look-Ahead Schedule

The Contractor shall

submit a detailed Two-Week Look-Ahead Schedule to the Engineer each week until all Work is

completed. The Contractor shall prepare the schedule in the bar chart format by hand or by using a computer. This schedule shall
span a forward-looking, rolling period of at least 14 calendar days. This schedule is intended to represent the Contractor’s best
effort to fully communicate the Work planned for the rolling 14-day period and shall not contain extraneous information. The

Work activities included in the
Progress Schedule.

Two-Week Look-Ahead Schedule shall specifically reference the applicable Activity IDs in the

The Two-Week Look-Ahead Schedule shall include, at a minimum, the following level of detail:

() Bridges:
(1.1)
(1.2)
(1.3)
(1.4)
(1.5)
(1.6)
1.7)
(1.8)
(1.9)
(1.10)
(1.11)
(1.12)
(1.13)
(1.14)
(1.15)
(1.16)
(1.17)

2) Roadway:
(2.1)
(2.2)
(2.3)

(2.4)
(2.6)

2.7)
(2.8)

Test piling

Test holes

Embankment for each abutment location
Fabrication and delivery of piling

Structural Steel fabrication and delivery, per structure
Pile installation, per bent, per structure

Drilled shaft installation, per pier, per structure
Pile caps, per bent, per structure

Footings, per pier, per structure

Columns, per pier, per structure

Caps, per pier, per structure

End bents, per structure

Beam or girder erection, per structure
Diaphragms

Deck placement, per structure

Parapets, per structure

Erection and removal of falsework and shoring

Traffic switches

Submission of job mix formula for asphalt pavement

Delivery schedule for items such as drainage pipe, guardrail, sign structures and signs, permanent
lighting facilities, and permanent traffic signals

Internal access and haul roads (location and duration in-place) (2.5) Clearing and grubbing

by stationing and roadway

Excavation

Embankment placed for each roadway

Drainage — by run with structures for each roadway
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B.5

(2.9) Retaining walls per location

(2.10)  Subgrade for each roadway

(2.11)  Base for roadway

(2.12)  Curb, barrier wall and sidewalks for each roadway

(2.13)  Pavement (asphalt and/or concrete) for each roadway
(2.14)  Bridge approach slabs per location

(2.15)  Guardrail for each roadway

(2.16)  Slope pavement or riprap

(2.17)  Roadway lighting for each roadway

(2.18)  Signing for each sign structure location and for each roadway
(2.19)  Striping for each roadway

(2.20)  Traffic signals per location

(2.21)  Topsoil, sodding, seeding and mulching for each roadway
(2.22)  Landscaping

(2.23)  Finishing roadway and final cleanup

Revised Schedule

The Contractor shall not perform Work substantially different than depicted on the approved Progress Schedule in
accordance with 1803.4, “Prosecution Control” and shall seek an Accepted Revised Schedule to become the new Progress Schedule.

The Contractor shall submit a Revised Schedule upon one of the following:

1)
()

(3)

The Contractor desires to substantially deviate from the current Progress Schedule sequence or durations

of planned Work. An example would include but not limited to an altered Critical Path.

Department’s Request.

(2.1) Where the Department requires the Contractor to demonstrate how to recover any scheduled
Milestone date(s) that differ from any dates established by the Contract or the Contract Time.

(2.2) The Department concludes that there is a substantial difference between the actual sequence or
actual duration of the Work, and the Work as depicted in the Progress Schedule.

The issuance of a Contract Revision document that changes the planned sequence of Work or the

method and manner of its performance.

The requirement to prepare a Revised Schedule is not a directive by the Department to accelerate the Work but rather a
directive for the Contractor to seek the Department’s Acceptance of a proposal to revise the accepted Progress Schedule, which
may or may not include acceleration. The requirements of the Revised Schedule are otherwise the same as the Baseline Schedule.

The requirements of the Revised Schedule are otherwise the same as the Baseline Schedule.

B.6

Impact Schedule

The Contractor shall prepare an Impact Schedule:

1

(2
3

To quantify the effects of any contemporaneous or prospective impacts to the

Progress Schedule

To establish the need for a time extension to a Milestone

At the Department’s request. An example of a reason, is the negotiation of a potential Contract Revision
document that changes the planned sequence of Work or the method and manner of its performance

The standard for preparation of the Impact Schedule is specified in 1806, “"Determination and Extension of Contract
Time,” concerning the analysis of delays using a prospective time impact analysis. The requirement to prepare an Impact Schedule
is not a directive by the Department to accelerate the Work but rather a directive for the Contractor to provide a proposal to
demonstrate the effects of impacts to the accepted Progress Schedule. The requirements of the Revised Schedule are otherwise
the same as the Baseline Schedule.

C

Schedule Submission Requirements

The Contractor shall include the following with the CPM schedule in its schedule submission:

C.1

Narrative Reports

The Contractor shall include a narrative for each schedule submittal to include and discuss:

1)

Baseline, Revised, or Impact Schedules will include:

(1.1) Explanation of the overall plan to complete the Project, including where the Work will begin and how
Work and crews will flow through the Project.

(1.2) The working days per week, number of shifts per day, number of hours per shift, the holidays to be
observed, and how the schedule accommodates adverse weather days for each month or activity.

(1.3) A statement describing the status of required permits.

(1.4) The quantity and estimated production rates for Critical Activities
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(2)

C.2

C.2.a

1803.3

(1.5) Activities requiring coordination with the Department and/or 3rd parties
(i.e. utilities)

(1.6) A statement identifying Constraints and an explanation of the reason for and purpose of each
constraint

1.7) A statement describing the reason for the use of each lag or lead.

Update Schedules will include:

(2.1) A description of the reasons for any changes made to the schedule.

(2.2) A statement describing the status of permits.

(2.3) Status of Activities requiring coordination with The Department and/or
3rd parties (i.e. Utilities)

(2.4) A description of the status of the scheduled Milestone dates. Elaborate on any differences from the
previous submission.

(2.5) A statement explaining why the scheduled Milestone dates are forecast to occur before or after the
Contract Milestone date.

(2.6) A description of unusual labor, shift, equipment, or material conditions or restrictions encountered or
anticipated since the previous Update Schedule.

2.7) A statement identifying any new Constraints and an explanation of the reason for and purpose of
each constraint.

(2.8) A statement describing the reason for the use any new lag or lead.

Gantt Chart

Gantt Chart Names

The Contractor shall include the following Gantt charts with each schedule submission. Each schedule shall be sorted by
Early Start. The Engineer may require the contractor to submit a .pdf version as well as hard copy.

1)
(2)
3

C.2.b

1)
(2)
(3
G
()
(6)
(7)
®

©)

C3

“All Activities Chart”. All activities with the Longest Path indicated in red.
“Milestone Chart(s)”. Each Milestone’s Critical Path.

“Near-Critical Chart”. All Near-Critical Activities. (4) Any chart requested by the
Department.

Gantt Chart Information
Each Gantt Chart shall contain the following information:

Activity ID

Activity Description,

Early Start

Late Start

Duration (Working Days)

Late Finish

Total Float

Progress Bar

(8.1) Current Schedule Progress Bar
(8.2) Baseline Progress Bar (The Engineer may require this to be any past accepted schedule)
Title block

(9.1) Data date

(9.2) Run date

(9.3) Gantt Chart name

Electronic File

Compressed format (.xer files).

C.4 Submission Timeline
It is the Contractor’s responsibility to meet with the Engineer as often as necessary to satisfy the Department’s
comments with timeframe stated in Table 1803-4.
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Table 1803-4
CPM Submission Timelines
Schedule . Submission Department Resubmission
Type Section Data Date Due Date Review Length Due Date
Letting Date, or as Condition of -
First Preliminary | 1803.3.B.1 directed by the Contract |/ Calendar Days after) Condition of Contract
Submitted Approval
Department. Approval
No later than the 15% of
Subsequent the month following the |4 Business Days|7 Calendar Days after
Preliminary 1803.3.8.1 last accepted Preliminary | after Data Date Submitted 7 Calendar Days
Schedule.
Baseline* 1803.3.B.2 *See Note *See Note *See Note *See Note
4 Business Days | 7 Business Days after .
th
Update 1803.3.B.3 15% of Every Month after Data Date submitted 3 Business Days
. As needed or directed by |4 Business Days| 7 Business Days after
Revised 1803.3.8.4 the Department. after Data Date submitted 7 Calendar Days
No earlier than last . ; .
Impact 1803.3.B.5 accepted schedule’s data / gusgess gays 7 Busmess D ay(/js after ABdlrected by
date after Data Date submitte epartment
*The Preliminary Schedule becomes the Baseline after Baseline criteria is met.

If the Department does not accept the Update Schedule, the Contractor shall correct the comments and resubmit to
the Department within timeframe indicated in Table 1803.2.

D. Weather and Duration Contingency

It is the responsibility of the Contractor to estimate a sufficient amount of contingency to account for normal weather.
The duration of each activity shall only include the necessary working days to actually complete the work defined by the activity;
weather or any other contingency shall not be built into the durations but shall be accounted for within the project calendars.

Each activity shall be assigned an appropriate calendar. The Project calendars shall indicate planned working and
nonworking days. Each calendar, with the exception of the calendar used for tracking calendar days, shall include contingent
nonworking days. The Contractor shall indicate contingent nonworking days on Monday through Friday only. The Engineer

reserves the right to accept or reject the estimated amount of contingency in accordance with “Acceptance of Schedule” section
contained herein.

The Schedule shall use a minimum of the following calendars:

() Calendar to indicate calendar days (cure time, etc.),
2) Calendar for work that can progress year round, and
3) Calendar for each major item of Work affected by weather or seasonal limitations. The Contractor shall

include a minimum of 15 percent weather contingency.

Contingency will be the numbers of indicated nonworking days compared to a description of the duration (in hours) of
the normal working day, as indicated in the narrative, of the work week, e.g., M-F (10 hrs) and Sat (6 hrs) for every calendar.

I 1803.4 TEMPORARY SUSPENSIONS

A Suspension of Work Ordered by the Engineer

The Engineer will issue all suspension-of-work orders in writing specifying the effective start date and end date of the
suspension, the operations to be suspended, and the reasons for the suspension. The Contractor may not resume work until so
authorized in writing by the Engineer and shall resume work within a reasonable time upon the Engineer’s direction. The Engineer
will order the resumption of Work upon determining that the conditions that caused the suspension no longer exist.

If the Engineer issues a temporary suspension-of-work order because of any action or inaction by the Department, or
because of incomplete Work under other contracts, and if the Contractor has not been advised in the Contract that such a
suspension may be necessary, the Contractor shall refer to 1402.4, “Suspensions of Work Ordered by the Engineer,” regarding
compensation and extension of Contract Time.

If the Engineer issues a temporary suspension-of-work order due to the Contractor’s fault or negligence, such suspension
is a non-excusable delay as specified in 1806.2.C, “Non-Excusable Delays,” and is non-compensable.

B Suspension of Work Requested by the Contractor
The Contractor shall send a written request for the temporary suspension of work to the Engineer. The Contractor’s
request shall include the proposed effective start and end dates, the operations to be suspended, and the reasons for requesting
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the suspension. The Contractor shall not suspend all or any part of the Work without the Engineer's written authorization.
Suspension of the Work for any cause whatsoever shall not relieve the Contractor of the responsibility for maintenance of traffic,
except as otherwise provided in 1404, “Maintenance of Traffic,” or by written agreement between the Contractor and the
Department.

The Engineer will not authorize the Contractor to temporarily suspend operations until the following conditions are met:

(1) The roads that are being used by traffic and any temporary approaches or crossings and intersections with
trails, roads, streets, businesses, parking lots, residences, garages, and farms are in such condition that only
routine maintenance will be required to adequately accommodate through and local traffic during the
anticipated period of suspension.

2) The Contractor has performed such work as is necessary to protect all completed or partially completed
work during the anticipated suspension period.
3 The Contractor has placed all traffic control devices as specified in 1710, “Traffic Control Devices.”

Should the Contractor fail to perform any of this Work before suspension, the Department reserves the right to have the
Work performed by others and to deduct the associated costs from any moneys due or becoming due the Contractor.

1804 PROSECUTION OF WORK

1804.1 PROSECUTION CONTROL

The Contractor shall commence and prosecute the work with forces and equipment adequate to complete the Controlling
Activity(s) of the Progress Schedule within the planned duration. The Contractor shall prosecute the work continuously and
diligently from as many different points and in such parts and sequences as will ensure progress in accordance with the Progress
Schedule.

The Contractor shall prosecute the Work substantially in the same sequence as the Progress Schedule. The Department
will provide written notice to the Contractor when the Department deems Work is being performed substantially out of sequence;
any Work the Contractor continues to perform out of sequence will be considered unauthorized work in accordance with 1512,
“Unacceptable and Unauthorized Work”.

The Contractor shall mitigate the effects of any delay to the extent practicable, and demonstrate recovery through
submission of a Revised Schedule, in accordance with 1803.2.B.5, “Revised Schedule,” or 1803.3.B.5, “"Revised Schedule,” as
appropriate.

1804.2 LIMITATION OF OPERATIONS

The Contractor shall conduct the Work in a manner and sequence that will ensure the least interference with traffic, with
due regard given to the location of detours and to the provisions for handling traffic. The Contractor shall not open up Work to the
prejudice or detriment of Work already started. The Engineer may require the Contractor to finish a section on which Work is in
progress before starting Work on any additional sections if the opening of that section to traffic is essential for public convenience.

The Contractor shall not perform Work during the hours of darkness without the prior approval of the Engineer. When the
Engineer authorizes night work the Contractor shall furnish sufficient artificial lighting to permit proper and safe inspection, as well as
to ensure quality workmanship equal to that achievable during daylight hours.

The Contractor shall not perform Work on Sundays or legal holidays unless specifically allowed for in the Contract. The
Contractor shall suspend construction operations for a period of 24 hours from approximately 6:00 a.m. on each Sunday or legal
holiday until 6:00 a.m. on the following day. The Engineer may allow slight changes in these hours, but the Contractor shall comply
with the intent of this policy. The Contractor does not have to obtain the Engineer’s permission to perform minor operations on
Sundays and legal holidays that may be necessary to protect the work or to maintain and protect traffic.

1805 METHODS AND EQUIPMENT
The Contractor shall use methods and Equipment capable of performing the Work specified in the Contract. The
Contractor shall ensure the Equipment does not damage the Roadway, adjacent property, or other Highways.

When methods and Equipment are specified in the Contract, the Contractor shall request permission from the Engineer, in
writing, to use alternate methods and Equipment. The Contractor shall describe the proposed methods and Equipment and the
reasons for the change. The Contractor shall perform the Work in accordance with the original basis of payment and Contract
Time.

When methods and Equipment are not specified in the Contract, the Contractor may use any methods and Equipment
that complete the Work in accordance with the Contract requirements.
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The Contractor shall discontinue performing the Work using alternate methods or Equipment, if the Work does not meet
the Contract requirements. The Contractor shall remove and replace or repair unacceptable work at no additional cost to the
Department.

1806 DETERMINATION AND EXTENSION OF CONTRACT TIME

1806.1 GENERAL
The Proposal Package will specify the Contract Time. The Contractor shall prosecute the Work continuously and
effectively, with the least possible delay, to the end that all Work is completed within the Contract Time.

If the Department issues a Notice to Proceed, the Contract Start Date established in the Notice to Proceed takes
precedence over the Contract Start Date specified in the Proposal Package.

The Department will not consider a plea by the Contractor that the Contract Time was not sufficient as a valid reason for
an extension of the Contract Time.

If the Department grants an extension of the Contract Time, the extended time for completion will be in full force and
effect as though it was originally specified.

The Department will only extend the Contract Time if an excusable delay, as specified in 1806.2.A, “Excusable, Non-
Compensable Delays,” or 1806.2.B, “Excusable, Compensable Delays,” delays Work on the Critical Path as described in items 1, 2,
3, and 4, below.

Mitigation of delay, whether caused by the Department, Contractor, a third-party, or an event, is a shared contract and
legal requirement. Mitigation efforts include, but are not limited to, re-sequencing work activities, acceleration, and continuation of
work through an otherwise planned shutdown period. The Contractor and Engineer will explore and discuss potential mitigation
efforts promptly and agree upon costs or cost-sharing responsibilities prior to the implementation of mitigation efforts.

The Department will not evaluate a request for extension of the Contract Time unless the Contractor notifies the Engineer
as specified in 1403, “Notification for Contract Revisions,” and provides the required analysis as follows.

The Contractor shall evaluate delays and calculate the appropriate time extension due based on the following:

(1) The Contractor shall base all evaluations of delay and all calculations of the appropriate time extensions due on
the schedules submitted to and accepted by the Department. The Contractor shall not use schedules that did
not exist on the project or create schedules after the delay has occurred to demonstrate entitlement to a time
extension.

2) The Contractor shall base evaluations and calculations related to the determination of extensions of time on the
Critical Path as established by the schedules submitted to and accepted by the Department. The Contractor is
not entitled to a time extension for delays that do not delay the Critical Path.

3) The evaluations and calculations required to establish entitlement to a time extension will vary depending on
the nature and timing of the delay and whether the Contract Time is measured in working days, calendar days,
or based on a fixed completion date. It will also vary depending on whether the Contract requires a bar chart
or CPM schedule.

“4) The schedules relevant to the evaluation and calculation of time extensions are the most current schedules
submitted to and accepted by the Department. For example, if the Department determines that Extra Work is
required and the Supplemental Agreement adding this work will be dated June 2, then the determination of the
time extension due the Contractor will be based on the last schedule submitted and accepted by the
Department prior to June 2 of the same year.

(5) The Contractor’s evaluations and calculations shall comply with the following Recommended Practices published
by the Association for the Advancement of Cost Engineering, International:

(5.1) Recommended Practice No. 52R-06, Time Impact Analysis As Applied in Construction. The
Contractor shall use this Recommended Practice for delays that are in the future (prospective). The
Contractor shall not use this recommended practice to evaluate delays that have already occurred
(retrospective).

(5.2) Recommended Practice No. 29R-03, Forensic Schedule Analysis, MIP 3.4 Observational/
Dynamic/Contemporaneous Split approach. The Contractor shall use MIP 3.4 when evaluating delays
that have already occurred.

The Engineer will review the Contractor’s evaluations and calculations and determine the time extension due, if any. The
Engineer will measure extensions to the Contract Time in working days for Working Day Contracts and in calendar days for
Completion Date and Calendar Day Contracts.

The Department will relieve the Contractor from associated liquidated damages, as specified in 1807, “Failure to Complete
the Work on Time,” if the Department extends the Contract Time under this section (1806).
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1806.2 TYPES OF DELAYS

A

Excusable, Non-Compensable Delays

Excusable, non-compensable delays are delays that are not the Contractor’s or the Department’s fault or responsibility,
and that could not have been foreseen by the Contractor. The Department will not compensate the Contractor for excusable, non-
compensable delays.

Excusable, non-compensable delays include, but are not limited to:

1)
2

3
Q)
©)
(6)
)
®)

Delays due to fires, floods, tornadoes, lightning strikes, earthquakes, epidemics, or other cataclysmic
phenomena of nature.

Delays due to weather if the Contractor is entitled to a time extension for weather as specified in 1806.3,
“Determination of Charges on Working Day Contracts,” and 1806.4, “Extension of Contract Time Due to
Weather on Calendar Day and Completion Date Contracts.”

Extraordinary delays in material deliveries the Contractor or its suppliers cannot foresee or avoid resulting from
freight embargoes, government acts, or regional material shortages.

Delays due to civil disturbances.

Delays due to acts of the public enemy.

Delays due to labor strikes that are beyond the Contractor’s, subcontractor’s, or supplier’s power to settle and
are not caused by improper acts or omissions of the Contractor, subcontractor, or supplier.

Delays due to acts of the government or a political subdivision other than the Department.

All other delays not the Contractor’s or Department’s fault or responsibility and which could not have been
foreseen by the Contractor.

Excusable, Compensable Delays

Excusable, compensable delays are delays that are not the Contractor’s fault or responsibility, and are the Department’s
fault or responsibility, or are determined by judicial proceeding to be the Department’s sole responsibility.

Excusable, compensable, delays include, but are not limited to:

1)
0
3
*
C

Delays due to revised Work as specified in 1402.2, "Differing Site Conditions,” 1402.3, “Significant Changes to
the Character of Work,” and 1402.5, “Extra Work.”

Delays due to utility or railroad interference on the Project Site that are not anticipated as a concurrent move or
activity by the Contract.

Delays due to an Engineer-ordered suspension as specified in 1402.4, “Suspensions of Work Ordered by the
Engineer.”

Delays due to the neglect of the Department or its failure to act in a timely manner.

Non-Excusable Delays

Non-excusable delays are delays that are the Contractor’s fault or responsibility. All non-excusable delays are non-

compensable.

Non-excusable delays include, but are not limited to:

(1)
&)

3
*)
©)

D

Delays due to the Contractor’s, subcontractor’s, or supplier’s insolvency or mismanagement.

Delays due to slow delivery of materials from the supplier or fabricator when the material was available in
warehouse stock, or when delivery was delayed for reasons of priority, late ordering, financial considerations,
or other causes.

Delays due to the Contractor's failure to provide sufficient forces and equipment to maintain satisfactory
progress in completing the Controlling Activities.

Delays caused by plant and equipment failure or delays due to the Contractor's failure to provide and maintain
the equipment in good mechanical condition or to provide for immediate emergency repairs.

Delays caused by conditions on the project, including traffic conditions that could be foreseen or anticipated
before the date of bid opening. Weather delays are addressed in 1806.3, “Determination of Charges on
Working Day Contracts,” and 1806.4, “Extension of Contract Time Due to Weather on Calendar Day and
Completion Date Contracts.”

Concurrent Delays

Concurrent delays are independent sources of delay that occur at the same time.. When a non-excusable delay is
concurrent with an excusable delay, the Contractor is not entitled to an extension of Contract Time for the period the non-excusable
delay is concurrent with the excusable delay. When a non-compensable delay is concurrent with a compensable delay, the
Contractor is entitled to an extension of Contract Time, but not entitled to compensation for the period the non-compensable delay
is concurrent with the compensable delay.

1806.3 DETERMINATION OF CHARGES ON WORKING DAY CONTRACTS

The Department will determine working day charges as follows:
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(1) One whole day for each day of work that the Contractor makes progress or could have made progress during a
working day on one or more Critical Activities for at least 6 continuous hours.

2) One whole day when the Engineer orders a work suspension for reasons of Contractor’s fault or negligence.

3) One whole day for Non-Excusable Delays as specified in 1806.2.C, “Non-Excusable Delays.”

4 One half (1/2) day for each day of work that the Contractor makes progress or could have made progress

during a working day on one or more Critical Activities for at least 2 continuous hours.
The Department will not charge a working day:

(1) When the Contractor could not effectively prosecute Critical Activities for at least 2 continuous hours during a
working day due to:
(1.1) Excusable, Non-Compensable Delays as specified in 1806.2.A, “Excusable, Non-Compensable Delays.”
(1.2) Excusable, Compensable Delays as specified in 1806.2.B, “Excusable, Compensable Delays.”
(1.3) Concurrent Delays as specified in 1806.2.D, “Concurrent Delays.”

2) On Saturdays, Sundays, and legal holidays.

3) During the inclusive period from November 15 through April 15, except as specified in 1806.1, “Determination
and Extension of Contract Time, General.”

4) During Suspensions of Work Ordered by the Engineer as specified in 1402.4, “Suspensions of Work Ordered by
the Engineer,” except for work suspensions ordered by the Engineer for reasons of Contractor’s fault or
negligence.

The Department will add or subtract working days via Supplemental Agreement to the Contract. The number of working
days to be added or subtracted will be determined as specified in 1806.1, “"Determination and Extension of Contract Time, General”:

(1) For Differing Site Conditions as specified in 1402.2, “Differing Site Conditions.”

2) For Significant Changes in the Character of the Work as specified in 1402.3, “Significant Changes to the
Character of Work.”

3) For Extra Work as specified in 1402.5, “Extra Work.”

The Engineer will furnish the Contractor a weekly statement showing the working days charged to the project, except
during periods when the Engineer determines that working day charges will not be made. The statement will include an
accounting of all delays affecting the Critical Path. The Engineer will classify each of these delays as excusable non-compensable,
or excusable compensable, or non-excusable, in accordance with 1806.2, “Types of Delays,” or weather-related in accordance with
1806.3, “Determination of Charges on Working Day Contracts,” and 1806.4, “Extension of Contract Time Due to Weather on
Calendar Day and Completion Date Contracts.”

The Engineer will commence assessing working day charges on the Contract Starting Date and cease when the Contractor
has completed all Work, including maintenance and final cleanup operations. However, assessments will be made for work
conducted before the Contract Starting Date when the operations in progress result in traffic restriction. In that case, the work
causing the traffic restriction will be considered Critical Path Work and working days will be assessed.

Objections by the Contractor as to an improper or excessive assessment of working day charges shall be in the form of a
written protest to the Engineer, within 10 calendar days of receipt of statement, setting forth the specific dates and justifications for
reduced charges. If the Engineer finds the Contractor’s protest to be valid or if the Department detects an error, the Engineer will
issue corrected weekly statements. Once accepted by the Contractor, whether explicitly or as a result of the Contractor’s failure to
file a timely protest, the weekly statement is final and the Contractor waives entitlement to an extension of Contract Time or
compensation for any delays not explicitly identified by the weekly statement. In case of disagreement, the Contractor may request
an administrative review of contested charges by the Department’s Construction Engineer.

1806.4 EXTENSION OF CONTRACT TIME DUE TO WEATHER ON CALENDAR DAY AND COMPLETION DATE
CONTRACTS

The Department will not consider weekends, holidays, or any days between November 15 and April 15, inclusive, as
eligible for extensions of Contract Time due to weather unless the Engineer directs the Contractor to work those days, or the
Contractor’s accepted progress schedule in place at the time the delay occurred indicated that the Contractor intended to perform
Critical Path Work on those days.

1807 FAILURE TO COMPLETE THE WORK ON TIME
The Department is entitled to damages for failure of the Contractor to complete the Work within the Contract Time. In
view of the difficulty in making a precise determination of actual damages incurred, the Department will assess a daily charge not

as a penalty but as liquidated damages to compensate the Department for the additional costs incurred.

In suits involving assessment or recovery of liquidated damages, the reasonableness of daily charges will be presumed
and the amount assessed will be in addition to every other remedy enforceable at law, in equity, by statute, or under the Contract.
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1807.1 ASSESSMENT OF LIQUIDATED DAMAGES

The Department will deduct liquidated damages from money due the Contractor for each calendar day that the Work
remains incomplete after the Contract Time expires. The Engineer will deduct liquidated damages based on the original Contract
Amount and Table 1807-1.

Table 1807-1
Schedule of Liquidated Damages
Original Contract Amount Liquidated damage charge
From more than, $ To and including, $ per calendar day, $
0 25,000 300
25,000 100,000 400
100,000 500,000 900
500,000 1,000,000 1,200
1,000,000 2,000,000 1,500
2,000,000 5,000,000 2,500
5,000,000 10,000,000 3,000
10,000,000 — 3,500

1807.2 WAIVER OF LIQUIDATED DAMAGES
The Department may waive all or any portion of liquidated damages after the date the Work is substantially completed if
the Engineer determines that the Work is in a condition that no longer requires ongoing inspection by the Department.

I The Department will not deduct liquidated damages during periods of authorized suspension.

The Department does not waive any of its rights under the Contract by allowing the Contractor to continue and finish the
Work or any part of the Work after the Contract Time expires. The Department does not waive its rights to recover liquidated
damages from the Contractor or its Surety by either:

(1) Taking over the Work, or
(2) Terminating the Contract.

1808 DEFAULT OF CONTRACTOR

The Commissioner, after giving due notice to the Contractor and its Sureties, will have full power and authority to take
the prosecution of the Work out of the hands of the Contractor without violating the terms of the Contract if the Contractor commits
any of the following events of default:

(1) Fails to start the Work by the Contract starting date and any intermediate starting date, as required in 1806,
“Determination and Extension of Contact Time,”

2) Fails to perform the Work with sufficient workers and equipment or with sufficient Materials to ensure prompt
completion of the Work as required in 1804, “Failure to Maintain Satisfactory Progress,”

3) Fails to perform the Work satisfactorily as required by 1512, “Unacceptable and Unauthorized Work,"”

“4) Suspends the prosecution of Work without permission of the Engineer as required in 1803.6, “Temporary
Suspensions,”

(5) Neglects or refuses to remove Materials or reconstruct Work rejected as defective or unacceptable as required
in 1512, “Unacceptable and Unauthorized Work,"”

(6) Fails to resume suspended Work within a reasonable time after notice to do so, as required by 1803.6,
“Temporary Suspensions,”

) Becomes insolvent, is declared bankrupt, or is the subject of a voluntary or involuntary bankruptcy petition,

(8) Makes an assignment for the benefit of creditors,

9) Fails to comply with the Labor Provisions required by the Contract, or

(10) Fails to carry on the Work in an acceptable manner for any other cause whatsoever.

(11) Repeatedly fails to make payment in accordance with the Contract to subcontractors or suppliers for labor or
materials.

The Engineer will give the Contractor and Sureties written notice of any default, and will identify the facts of the events of
default together with a demand that the Contractor correct such events of default to the satisfaction of the Engineer. If within a
period of 10 business days after such notice the Contractor and Sureties fail to correct the identified events of default, the
Commissioner will exercise any lawful authority and take any lawful action with respect to such default and with respect to securing
performance of the Work.

The Contractor and Department acknowledge the following:

1) A notice of default is duly served when it is delivered in person or by registered mail to the Contractor and
Sureties or to their authorized representatives, including persons in charge of their offices; and
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2) The service of the notice is complete and sufficient when a properly addressed and stamped envelope
containing the notice is registered and deposited in any post office or U.S. letter box in the State.

The Commissioner's authority to take the prosecution of the Work out of the hands of the Contractor shall include the
right to appropriate or use any or all Materials and equipment on the ground as may be suitable and acceptable, and to enter into
an agreement with others for completion of the Work according to the terms and provisions of the Contract, or to use such other
methods as may be required to complete the Work in an acceptable manner.

The Department will deduct all costs and charges incurred by the Department, together with the cost of completing the
Work under Contract, from any moneys due the Contractor or that would have become due the Contractor under the Contract if the
Contractor had completed the Work. If the cost and charges incurred by the Department exceed the amount that would have been
payable under the Contract, the Contractor and the Sureties shall be liable for the excess.

If a default of the Contractor is later determined to be without cause, the default of the Contractor will revert to a
termination of the Contract in the best public interest as allowed in 1809, “Termination of Contract.”

1809 TERMINATION OF CONTRACT
The Department may issue a written termination of the Contract or any portion thereof for any of the following reasons
beyond the Contractor’s control:

(1) If the Department determines that the Contractor is prevented from proceeding with or completing the Work
within a reasonable period of time because of, but not limited to, the following:
(1.1) Labor or material shortage;
(1.2) Limitations imposed by law, rule, regulation, or order of the local, State, or Federal government; or
(1.3) Actions of the public enemy, including those related to priorities and third-party actions.

(2) If the Department determines it is in the best public, State, Department, or national interest, because of, but
not limited to, the following:
(2.1) Lack of funding or a funding reallocation that prevents the completion of the Work as planned,
(2.2) Discovery of significant hazardous material problems,
(2.3) Right Of Way acquisition problems, or
2.4) Utility conflicts that would cause substantial delays or expense to the Contract.

If the Department issues a termination of the Contract or portion thereof, the Department relieves the Contractor of its
obligation to perform such portions of the Contract. The Department does not relieve the Contractor of its responsibilities for the
Work completed before the termination, or the Contractor’s Surety of its responsibilities for any just claims arising out of the
performance of the Work before the termination.

The Department may direct the Contractor to complete certain elements of the Work before termination of the Contract.

The Department will compensate the Contractor for completed and partially completed quantities of eliminated Contract Items in
accordance with 1904, “Compensation for Contract Revisions,” and 1905, “Compensation for Eliminated Items.”

Measurement and Payment

1901 MEASUREMENT OF QUANTITIES
Unless otherwise specified, the Engineer will measure in accordance with this section.

The Engineer will determine quantities of acceptable Work using one of the following methods:

1) Plan dimensions — for Contract Items or portions of Contract Items designated as “P” in the Statement of
Estimated Quantities on the Plans, the Department will use the Plan quantities for payment;

2) Field measurement — for Contract Items with no “P” designation shown on the Plans, the Engineer will field
measure quantities of Work performed; or

3) A combination of Plan dimensions and field measurements.

The Engineer may adjust quantities for portions of the Work or the entire Project. The Engineer will not adjust quantities
if a difference results from use of commonly accepted dimensional approximations.

The Engineer will determine quantities using the US customary system of weights and measures. The units and the
methods of measurement in the Contract for each class of work will supplement or modify the provisions in this section by the
following:
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(1) Imposing measurement limitations;

2) Describing measurements or computation procedures;

3) Establishing conversion factors or adjustment conditions; and

“4) Providing for the determination of accurate and representative pay quantities.

Item names for pay quantities may include designated terms to indicate the basis for unit measurements, such as where
or when the Engineer will take the unit measurements or make computations. Unless otherwise required by the Contract, the
Engineer will make measurements and computations as specified in this section.

The Contractor may dispute the Engineer's determination of pay quantities by submitting a written request to the
Engineer. The Contractor shall state the Contract Item and sections of the Project disputed and provide details to justify the
Engineer's review of the pay quantity. The request must be consistent with conditions governing the Contract Item. The Engineer
will not review quantities unless the Contractor provides evidence substantiating that the quantity is incorrect.

1901.1 “P” QUANTITIES

If the Department places a “P” designation on individual Contract Items or specific portions of Contract Items in the
Statement of Estimated Quantities on the Plans, the Department will use the Plan dimensions to calculate the pay quantity for that
Contract Item. The Department will limit use of the “P” designated quantities to Contract Items with specified dimensions and
controlled by field checks during, or after construction.

The purpose of the Department’s use of “P” designated quantities is to avoid the expense of measuring dimensions, if
original Plan dimensions remain valid. The Engineer will determine the quantities of Contract Items that do not have a “P”
designation, using the methods of measurement required by the Contract, unless otherwise agreed in writing. The Engineer will
use Plan dimensions as applicable for completed Work. The Engineer will only use field dimensions if required by the Contract or as
necessary to accurately dimension completed Work.

The Engineer will adjust a “P” designated quantity if the Engineer revises the dimensions of the Work or decides the “P”
designated quantity is incorrect. The Engineer will only adjust quantities for the revised or corrected portions of the “P” designated
Contract Item.

1901.2 AREAS

For longitudinal measurements, the Engineer will measure horizontally for computing an area and will not make
deductions for Structures with an area less than 1 sq yd. For transverse measurements, the Engineer will use the neat line
dimensions shown in the Plans or ordered by the Engineer.

1901.3 STRUCTURES
The Engineer will measure Structures using the neat line dimensions shown on the Plans, or the dimensions as altered to
fit field conditions.

1901.4 LENGTH
The Engineer will measure Contract Items requiring a linear unit of measure, such as pipe culverts, guardrail, and
underdrains, parallel to the base or foundation on which the Structure is placed.

1901.5 VOLUME

A Excavated Volume (EV) — Cubic Yard
The Engineer will determine the cubic yards of Excavated Volume (EV) using the cross-section method or digital surface
model method to measure the material in its original position.

B Compacted Volume (CV) — Cubic Yard

The Engineer will determine the cubic yards of Compacted Volume (CV) using the cross-section method or digital surface
model method to measure the compacted material in its final position, in accordance with the placement dimensions required by the
Contract or directed by the Engineer.

C Loose Volume in Vehicular Measure — Cubic Yard

The Engineer will determine the cubic yards of Loose Volume (LV) using the vehicular measure method. The Engineer
will measure the material at the point of delivery to the nearest 0.10 cu yd. The Contractor may use vehicles for hauling material to
the Project of any size or type if the Engineer can easily determine the vehicle body capacity and view the contents. The Engineer
will determine the struck capacity for each vehicle. The Contractor shall mark the struck or level perimeter line on the inside of the
box of each vehicle.

The Contractor shall load the vehicle and level the load as directed by the Engineer. The Contractor shall provide
over-allowance for settlement of the load during transit. The Engineer may direct the Contractor to level any load upon its arrival at
the point of delivery. The Engineer will not measure material heaped above the struck capacity of the vehicle. The Engineer will
make deductions in 0.5 cu yd increments on loads that contain less than the struck capacity. The Contractor shall provide hauling
vehicles with a conspicuous, legible identification mark that is acceptable to the Engineer.
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D Stockpiled Volume (SV) — Cubic Yard

The Engineer will determine the cubic yards of Stockpiled Volume (SV) using the cross section method or the digital
surface model method to measure material in the stockpiled position. The Contractor shall shape the stockpile to a condition
directed by the Engineer before measurement.

1901.6 (BLANK)
1901.7 (BLANK)

1901.8 MASS

For measuring or proportioning Material by mass, the Contractor shall provide certified weights or weigh Material on
calibrated, approved scales. The Department will not allow the use of front-end loader scales. The Contractor shall give the
Engineer a copy of the inspection certificate.

The Contractor shall provide an automated weighing device for Materials hauled in trucks and paid for by mass.

A Certified Weights

The Contractor is not required to weigh materials in the presence of the Engineer if the Contractor delivers the Material in
original containers marked with the certified weight.. If the Engineer suspects a loss of Material, the Engineer will require the
Contractor to reweigh the Material.

B (Blank)

C Scale Testing and Calibration

The Contractor shall ensure an authorized person tests and calibrates scales before use on the Project. The Contractor
shall provide test weights, accessories, and assistance required for testing and calibrating the scales. The Contractor shall test and
calibrate the scales in accordance with the frequency, criteria, tolerances, and sensitivity requirements in this section.

C.1 Authorized Person
An authorized person, as defined by one of the following descriptions, shall test and calibrate the scales:
1) A scale service person with a valid placing-in-service registration issued by the Minnesota Department of
Commerce, or
I 2) The Contractor, with written approval of the Engineer and under the supervision of the Engineer.

C.2 Frequency
The Contractor shall test and calibrate the scales in accordance with the following:

(1) Inspect, test, and calibrate the scales each year before use on the Project,
2) Spot check scales for accuracy and sensitivity at the discretion of the Engineer as Work progresses,
3) Check the vehicle tare and gross mass at a frequency directed by the Engineer for Materials weighed in the
hauling vehicle,
1 @ Test and calibrate scales at three-month intervals for the duration of the Project, and
(5) Test and calibrate scales as specified by these Standard Specifications.
C.3 Testing and Calibration Criteria

The authorized person shall test and calibrate the scales with calibrated test weights. The Contractor shall provide
calibrated test weights certified by the Minnesota Department of Commerce within the preceding 12 months, unless otherwise
allowed by the Engineer. The authorized person may weigh the supplemental mass of Material or Equipment on the scales after
initial calibration and use to supplement the calibrated test weights.

The Contractor shall verify commercial scales have current certification from the Minnesota Department of Commerce
before the Engineer will allow use on the Project.

C.3.a Testing and Calibration by Registered Scale Service Person

If a registered scale service person performs testing and calibrating, the service person shall test scales up to the
maximum expected load weighed on the Project. The Contractor shall provide evidence to the Engineer that scales meet the
Contract requirements.

C.3.a(1) Truck Scales

The registered scale service person shall use at least 22,050 Ib of calibrated test weights along with the supplemental
mass.

C.3.a(2) Batch Scales

The registered scale service person shall use at least 1,100 Ib of calibrated test weights along with the supplemental
mass.
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C.3.b. Testing and Calibration by the Contractor
If the Contractor tests and calibrates the scales, the Contractor shall perform a comparison test. The Contractor shall
perform the comparison test at the minimum and maximum expected loads weighed during the Project.

C.3.b(1) Truck Scales
The Contractor shall weigh an empty truck and a loaded truck of the size and capacity the Contractor will use on the

Project on a certified commercial scale, then, weigh the same empty truck and loaded truck on the scale the Contractor will use on I

the Project.

C.3.b(2) Batch Scales

The Contractor shall make calibrated test weights available at each scale installation, at all times to provide a total test
mass of 30 percent of the net load the Contractor will weigh not exceeding 1,100 Ib of test weights. The Engineer may allow the
Contractor to weigh a load, or series of loads, in a hopper then drop the load into a truck that has been weighed on a certified
commercial scale. The Contractor shall weigh the loaded truck on the same certified scale.

C.4 Scale Tolerance

C.4.a Calibration with Calibrated Test Weights
The Contractor shall use scales with scale indications within 1 percent of the value of the calibrated and supplemental test
weights applied to the scale.

| C.4.b Calibration with a Certified Commercial Scale
Indicated loads on the calibrated scale shall agree within 1 percent with the indicated loads on the certified commercial
scale.

C.5 Scale Sensitivity

C.5.a Weighbeam Indicators
The scale indicator, at the normal minimum and maximum loads, shall sense a change in load equal to 0.2 percent of the
load on the scale.

C.5.b Dial or Digital Indicators
A sensitivity test is not applicable, but the dial or digital indicator shall respond uniformly and smoothly to changes in
loads on the scale.

D Automated Weighing Device

If the Department pays for Materials, hauled in trucks, by mass, the Contractor shall provide scales integrated with a
ticket printer. Tickets shall include the date, Project number, Contract Item number, truck or tractor and trailer identification, truck
tare, and net mass. The truck driver shall give the ticket to the Inspector on the Project.

1901.9 BITUMINOUS MATERIALS

The Engineer will measure bituminous Materials by the gallon or ton, and make corrections for loss, waste, foaming, and
quantities not incorporated in the Work. The Engineer will make volumetric measurements of bituminous Materials at 60 °F or will
correct the amount based on a volume at 60 °F, using the Bituminous Manual.

The Engineer will determine the volumetric content of transport and storage tanks using the tank manufacturer’s
calibrated measuring devices and outage tables, based on the computed or certified tank capacity, or the Engineer will compute the
content from the density factors derived from tests.

1901.10 (BLANK)

1901.11 OTHER BASIS OF MEASUREMENT

If the Contractor and Engineer mutually agree in writing, the Engineer may measure Materials in units other than the
units of measure specified as the basis of payment. The Engineer will convert the measured quantities to the unit of measure
specified in the method of measurement section. The Engineer will establish the factors for conversion from one unit of
measurement to another as mutually agreed.

1901.12 (BLANK)

1901.13 TIMBER AND LUMBER
The Engineer will measure timber and lumber by at least one of the following:

1) Each,

2) Lump sum,

3) Area in square feet, or

4 Volume in cubic yards in the structure based on the nominal width, thickness, and the extreme length of each

piece in the finished Structure.

Minnesota 2018 Standard Specifications 67



1901.14

1901.14 LUMP SUM
If used as a unit of measure, the term “lump sum” shall mean complete payment for the Contract Item as described in
the Contract.

1901.15 INDIVIDUAL UNIT OR EACH
If a complete Structure, Contract Item, or lump sum unit is specified as the unit of measure, the Engineer will measure
the unit based on physical count and will include fittings and accessories.

1901.16 RENTAL EQUIPMENT
The Engineer will measure rental Equipment based on time in hours of actual working time and traveling time of the
Equipment within the Project.

1901.17 STANDARDS AND TOLERANCES ......ccccuimmemsummmasssmmnnssssnsnsssmsnssssnnnssssnnssssssnsssnnnnsssnnnns 1503 & 1603
If the Contract specifies standard manufactured items, such as fencing, wire, plates, rolled shapes, pipe conduit, unit
mass and section dimensions, the Engineer will consider the identification of these items as nominal.

1902 SCOPE OF PAYMENT

The Contractor shall receive compensation provided for in the Contract as full payment for providing Materials and
performing Work in accordance with the Contract requirements. This includes compensation for all risk, loss, damage, and expense
incurred by the Contractor for performing the Work required by the Contract subject to 1720, “"No Waiver of Legal Rights.”

1903 COMPENSATION FOR ALTERED QUANTITIES

If the Department pays for the Work of a Contract Item on an actual quantity basis and the accepted quantities of Work
vary from the quantities in the Contract but do not meet the requirements established for significant changes in 1402.3, “Significant
Changes to the Character of Work,” the Department will pay for the work of the Contract Item as follows:

(1) The Department’s payment based on the Contract Unit Prices is payment in full for the quantities of work
performed by the Contractor and accepted by the Engineer.
2) The Department will not pay for increased expenses, loss of expected reimbursement, or loss of anticipated

profits or overhead suffered or claimed by the Contractor due to differences between the actual quantities of
Work and the quantities in the Contract.

3) The Department will not pay for loss of expected reimbursements from unbalanced allocation of costs among
the Contract Items due to differences between the actual quantities of Work and the quantities in the Contract.

1904 COMPENSATION FOR CONTRACT REVISIONS

1904.1 GENERAL

If the Department revises the Contract as provided in 1402, “Contract Revisions,” the Department will compensate the
Contractor for the Contract revision following the sequence specified in 1904.2 through 1904.4. Such compensation for the
Contract revision constitutes final and full compensation for performing the revised Work, delay costs, and all other costs not
expressly precluded by 1904.5, “Non-Allowable Charges.” The Engineer will determine the pricing method following the sequence
specified in 1904.2 through 1904.4 before directing the Contractor to perform the Work in the Contract revision.

If the Contract revision includes a time extension for compensable delays as provided by 1806, “Determination and
Extension of Contract Time,” the Department will compensate the Contractor for the costs associated with the time extension in
accordance with 1904.6, “Compensation for Delay.”

1904.2 CONTRACT UNIT PRICES
Before proceeding to another pricing method, the Engineer will attempt to price and pay for the Contract revision using
Contract Unit Prices.

1904.3 NEGOTIATED PRICES
If the Engineer and Contractor are unable to agree on compensation in accordance with 1904.2, “Contract Unit Prices,”
they will attempt to negotiate unit or lump sum prices using one or more of the following methods:

(1) Original Contract Unit Prices for similar Contract Items adjusted for increased or decreased Material costs;
2) Representative historical unit prices of similar work and quantity;

3) Unit prices computed by the Department; or

“4) Cost analysis of labor, material, equipment, and mark ups as allowed in 1904.4, “Force Account.”

Negotiated mark-up for subcontractor work may not exceed that provided for in 1904.4.H, “Contractor Mark-up.).”

68 Minnesota 2018 Standard Specifications



1904.4

Within 5 business days of the Department’s request, the Contractor shall submit a written proposal that includes pricing,
cost justification, and a schedule for the Contract revision. The Department will respond within 5 business days after receipt of the
Contractor’s submittal. The Department and the Contractor can mutually agree to extend these 5-business-day time limits.

1904.4 FORCE ACCOUNT

If the Engineer and Contractor are unable to negotiate a price for the Contract revision in accordance with 1904.3,
“Negotiated Prices,” the Engineer may direct the Contractor to perform all or part of the revised Work on a force account basis.
When the Engineer directs the Contractor to perform revised Work on a force account basis, the Department will pay the Contractor
as specified in 1904.4.A through 1904.4.].

A Labor

The Department will compensate the Contractor for labor at the actual rate of wage paid and shown on the payroll for
every hour that the labor and foreman are actually engaged in the revised Work. The foreman must be in direct charge of the
specific operations and must be at the Project Site in order to be included in this compensation. Unless already included in the
wage rates paid, the Contractor will also receive the actual labor-related costs incurred by reason of subsistence and travel
allowances, health and welfare benefits, pension fund, or other fringe benefits, provided those payments are required by collective
bargaining agreement or other employment contract generally applicable to the classes of labor employed on the Work.

The Department will prorate the wages of any foreman who is employed partly on the revised Work and partly on other
Work. The Department will determine the prorated wage based on the number of workers employed on each class of Work as
shown by the payrolls. The Department will prorate any subsistence or travel allowances paid to the foreman on the same basis as
the prorated direct wages.

The Department will pay the Contractor an amount equal to 62 percent of the actual taxable rate of wage as full
compensation for overhead, profit, additional bond, property damage and liability insurance premiums, workers' compensation
insurance premiums, unemployment insurance contributions, employer Social Security taxes, and other indirect labor force costs.
This compensation is based on a Workers' Compensation insurance premium of $21.00 per $100.00 of payroll. If the revised Work
involves labor in a classification with a higher premium rate, the Contractor may submit a written request in accordance with 1403,
“Notification for Contract Revisions,” for the additional premium amount. The request shall include:

(1) A certified copy of the Contractor's latest Workers' Compensation Final Insurance Audit, and
2) A certification from the insurance carrier, listing the Workers' Compensation classification code numbers and
the premium rates that are being paid in the current year.

B Materials

The Department will pay the Contractor the actual cost of acceptable Materials delivered and used in the revised Work,
including transportation charges paid by the Contractor (exclusive of equipment rentals), plus an additional 15 percent for field and
home office overhead costs and profit.

C Equipment

The Department will pay the Contractor for Equipment at the rental rates established by the Commissioner’s Equipment
Rental Schedule available on the Department’s website and effective on the date the two parties execute the force account
agreement (Supplemental Agreement or Work Order). This compensation is for Equipment, fuel, and lubricants that the Engineer
authorizes and the Contractor uses on the Project. The Department will not pay for small tools. The Department will pay for the
actual time the Equipment is in operation on the revised Work, plus travel time or transportation allowances. The Department will
not pay for any additional Equipment costs except as provided under 1904.4.D, “Miscellaneous Compensation.”

If the Equipment is moved to and from the location of the revised Work under its own power, the Department will pay for
the travel time at the above rental rates. If the Equipment is moved to and from the location of the revised Work by means other
than its own power, the Department will pay for the actual operating time during periods of loading and unloading at the above
rental rates and will pay for the actual transportation costs.

D Miscellaneous Compensation

If the Engineer directs the Contractor to perform the revised Work on the right of way of a railroad, in addition to the
compensation for labor, Materials, and Equipment, the Department will pay the Contractor for actual costs related to satisfying the
requirements of 1708, “Railroad-Highway Provisions.” The Department will only pay for these costs to the extent that there is no
duplication or overlapping of charges provided under 1904.4.A, “Labor,” 1904.4.B, “Materials,” and 1904.4.C, “Equipment,” or by
any existing contract items.

The Department will pay the Contractor for the actual cost of miscellaneous fees incurred in performing the revised Work,
including but not limited to dump fees, permits, and licenses. Any negotiated mark-up for miscellaneous fees may not exceed 5% of
the miscellaneous fees.

The Department will not pay the Contractor for other miscellaneous costs that the Contract does not provide for specifically.

E Daily Records
The Engineer and Contractor will document the labor, Materials, and Equipment used in performing the revised Work on a
Daily Force Account Record (Form 2137). At the end of each workday, the Engineer and Contractor will compare and sign the Daily
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Equipment Labor Rental Record. Daily Equipment Labor Rental Records signed by both the Department and Contractor will govern
over other Department and Contractor records.

In the event the Contractor declines to sign the Daily Equipment Labor Rental Record, the Department’s records shall
govern.

F Payments
The Department will not pay for the revised Work until the Engineer has accepted the revised Work and the Contractor
has submitted to the Engineer itemized statements of the cost, including the following:

(1) Name, classification, date, daily hours, total hours, rate, and extension for each laborer and foreman.

2) Designation, dates, daily hours, total hours, rental rate, and extension for each unit of Equipment.

3) Quantities of acceptable Materials, prices, and extensions.

4 Transportation costs of Materials and Equipment.

(5) Invoices for Materials used and for transportation charges. If the Contractor uses Materials on the revised

Work that the Contractor did not specifically purchase for the Work but were taken from the Contractor's stock,
the Contractor shall submit an affidavit certifying that such Materials were taken from the Contractor's stock,
that the quantity was actually used, and that the price and transportation costs represent the actual costs to
the Contractor.

G Specialty Contract Work

If the Contractor uses specialty contracting firms to perform the revised Work, the Department will pay the Contractor by
reasonable invoice at the discretion of the Engineer. “Specialty work” is unique work that cannot be performed by the Contractor,
its subcontractors, or other contracting firms that generally perform work on highway construction projects.

The provisions of 1904.4.A through 1904.4.F shall not apply to payments made by reasonable invoice. All firms or
contractors paid under these provisions and working on the Project are subject to all Labor Provisions required by the Contract.

The Contractor shall provide the Engineer with a cost estimate of the specialty Work or service and obtain the Engineer’s
approval before performing the specialty Work or service. As a minimum, the cost estimate shall include a complete description of
types of Equipment to be used, the number and job classifications of employees who will perform the specialty Work, and all
Material costs.

H Contractor Mark-Up

For any force account work performed by a subcontractor (including work performed by a specialty contractor), the
Department will pay the Contractor one additional mark-up on revised Work performed by a subcontractor to cover administration,
general superintendence, overhead, profit, and expenses not otherwise recoverable. The additional mark-up will be a percentage of
the total force account invoice for the subcontractor’s portion of the revised Work equal to 10 percent of the first $50,000.00 plus
2 percent of the balance in excess of $50,000.00.

I Acceleration
The Engineer may order the Contractor to accelerate the Work to avoid delay costs or to complete the Project early. The

Department will pay for accelerations in accordance with this section (1904).

J Inefficiency

The Department will compensate the Contractor for inefficiency or loss of productivity resulting from 1402, “Contract
Revisions.” Use the Measured Mile analysis, or other reliable methods, comparing the productivity of work impacted by a change to
the productivity of similar work performed under unimpacted (unchanged) conditions to quantify the inefficiency. The Department
will pay for inefficiencies in accordance with this section (1904).

1904.5 NON-ALLOWABLE CHARGES
The Department will not pay the Contractor for the following, regardless of the method of payment for the revised Work:

1) Loss of anticipated profits;

2) Consequential damages, including loss of bonding capacity, loss of bidding opportunities, and insolvency;
3) Indirect costs;

“4) Attorney’s fees, claims preparation expenses, or costs of litigation.

Per 1402.4, “Suspensions of Work Ordered by the Engineer,” the Department will not pay the Contractor for profit on
suspensions or delays ordered by the Engineer. The Department will remove profit from the mark-ups in 1904.4.A,
“Labor,”1904.4.B, “Materials,” and 1904.4.H, “Contractor Mark-Up,” by reducing the mark-up percentages as follows:

1) Labor: from 62 percent to 57 percent;
2) Materials: from 15 percent to 10 percent; and
3) Contractor mark-up: from 10 percent for the first $50,000.00 to 5 percent for the first $50,000.00.
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1904.6 COMPENSATION FOR DELAY

A General

For compensable delays as identified in 1806, “Determination and Extension of Contract Time,” the Department will pay
for the costs specified in 1904.6.B, “Allowable Delay Costs.” The Department will not pay for non-allowable charges specified in
1904.5, “"Non-Allowable Charges,” or duplicate payment made under 1904.2 through 1904.4.

The Department will not pay for delay costs before the Contractor submits an itemized statement of those costs. The
Contractor shall include the following content for the applicable items in the statement.

B Allowable Delay Costs

1 Extended Field Overhead
The Department will pay the Contractor for extended field overhead costs that include costs for general field supervision,
field office facilities and supplies, and for maintenance of field operations.

General field supervision labor costs include, but are not limited to, field supervisors, assistants, watchman, clerical, and
other field support staff. The Contractor shall calculate these labor costs as specified in 1904.4.A, “Labor.” For salaried personnel,
the Contractor shall calculate the daily wage rate actually paid by dividing the weekly salary by 5 days per week.

Field office facility and supply costs include, but are not limited to, field office trailers, tool trailers, office equipment
rental, temporary toilets, and other incidental facilities and supplies. The Contractor shall calculate these costs to provide these
services on a calendar-day basis using actual costs incurred due to the delay.

Maintenance of field operations costs include, but are not limited to, telephone, electric, water, and other similar
expenses. The Contractor shall calculate these costs to maintain these services on a calendar-day basis using actual costs incurred
due to the delay.

2 Idle Labor
The Contractor shall calculate labor costs during delays as specified in 1904.4.A, “Labor,” for all non-salaried personnel
remaining on the Project as required under collective bargaining agreements or for other Engineer-approved reasons.

3 Escalated Labor

To receive payment for escalated labor, the Contractor shall demonstrate that the Department-caused delay forced the
work to be performed during a period when labor costs were higher than planned at the time of bid. The Contractor shall provide
adequate support documentation for labor costs, allowances, and benefits.

4 Idle Equipment or Equipment Mobilization and Demobilization

The Department will pay the Contractor for equipment, other than small tools, that must remain on the Project during
Department-caused delays at the idle Equipment rate calculated in 1904.4.C, “Equipment.” The Department will pay the
Contractor's transportation costs to remove and return Equipment not required on the Project during Department-caused delays.

5 Materials Escalation or Material Storage
The Department will pay the Contractor for increased Material costs or Material storage costs due to the Department-
caused delay. The Contractor shall obtain the Engineer’s approval before storing Material due to a delay.

6 Extended or Unabsorbed Home Office Overhead

The Department will pay the Contractor for unabsorbed or extended home office overhead costs in accordance with the
Federal Acquisition Regulations, specifically 48 C.F.R. § 31. The Department will audit all extended or unabsorbed home office
overhead claims in accordance with 1721, “Audits.” The Department will compensate the Contractor using the standard Eichleay
formula.

To recover home office overhead, the Contractor’s claim shall prove:

(1) the delay was caused by the Owner suspending the entire project, in accordance with 1402.4, “Suspensions of
the Work Ordered by the Engineer”.

2) the Owner required the Contractor to standby during the suspension period;

3) it was impractical for the Contractor to obtain replacement work during the suspension period;

“4) the suspension caused the contractor to be unable to complete the contract within the original contract
performance period, as extended by any modifications; and

(5) the Contractor suffered actual damages as a result of the delay caused by the suspension.

The Department will consider Subcontractors eligible for separate extended or unabsorbed home office overhead using
the standard Eichleay formula, if the Subcontract does not contain language disallowing such claim compensation.

To recover home office overhead, the Subcontractor’s claim shall prove:
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1) the delay was caused by the Owner suspending the entire project, in accordance with 1402.4, “Suspensions of
the Work Ordered by the Engineer”; and

2) the Subcontractor was on the project site directly before and directly after the suspension; and

3) the Owner required the Subcontractor to standby during the suspension; and

4 it was impractical for the Subcontractor to obtain replacement work during the suspension period; and

(5) the Subcontractor suffered actual damages as a result of the delay or caused by the suspension; and either

(6) the delay caused the Subcontractor to be unable to complete the subcontract within the original subcontract

performance period, as extended by any modifications.

The Department will not allow compensation for home office overhead for the Contractor or Subcontractor if:

(1) it was not impractical to obtain replacement work during the suspension period;

2) the inability to obtain other work was not caused by the suspension; or

3) the Contractor or Subcontractor was able to reduce fixed overhead expenses during the period of delay or
suspension.

1905 COMPENSATION FOR ELIMINATED ITEMS
The Department will compensate the Contractor for eliminated items in accordance with the following:

1) For completed quantities of eliminated Contract Items, the Department will compensate the Contractor for the
accepted quantities at the Contract Unit Price.

(2) For materials that the Contractor has ordered but not incorporated in the Work, the Department will
compensate the Contractor in accordance with 1907, “Payment for Surplus Material.”

3) For partially completed quantities of eliminated Contract Items, the Department will compensate the Contractor

for that portion of the quantity of the work the Contractor has performed on the eliminated Contract Item on
the basis of a percentage of the Contract Unit Price equal to the percentage of work performed toward
completion of that quantity of the Contract Item. To calculate this percentage, the Engineer will consider the
value of materials incorporated in the partially completed quantity of the eliminated Contract Items to be the
invoice cost of the materials plus transportation costs. The Engineer will add a 15 percent mark-up to the sum
of the invoice and transportation costs.

“4) For the cost of equipment, mobilization, and overhead that the Engineer considers directly attributable to the
eliminated Contract Items and that the Department has not compensated the Contractor for through provisions
(1), (2), and (3) of this list, the Department will compensate the Contractor in accordance with 1904,
“Compensation for Contract Revisions.”

The Department will not compensate the Contractor for loss of anticipated profits on completely or partially eliminated
Work. The Department’s compensation to the Contractor for completed or partially completed quantities of Work on eliminated
Contract Items in accordance with 1905 constitutes final and full compensation for the Work the Contractor has performed on
eliminated or partially eliminated Contract Items.

The Contractor shall allow the Department access, in accordance with 1721, “Audits,” to the Contractor's cost records and
other data relating to the Contract as needed by the Department to determine compensation for eliminated Work.

1906 PARTIAL PAYMENTS

1906.1 GENERAL
At least once a month at regular intervals, the Engineer will prepare an estimate of the value of the Work completed to
date. Each estimate will show the documented quantity of Work completed or substantially completed under each Contract Item.

The Department will make partial payments once per month based on the amount of Work performed, unless the
Engineer authorizes semi-monthly partial payments.

The Department reserves the right to withhold partial payments under this Contract if the Contractor fails to provide
documents as required by any other contract with the Department that prevent the Department from making the Final Estimate or
executing the Certificate of Final Acceptance for the other contract.

The Department reserves the right to deduct, from any payment due to the Contractor, such amount to protect the
Department’s interests in consideration of charges or assessments against the Contractor, whether arising from this Contract or any
other contract with the Department. The Department may withhold payment of such amount until the Contractor pays or satisfies
the charges or assessments.

The Department’s payment of partial estimates does not relieve the Contractor from the sole responsibility for all
Materials and Work for which payments have been made or for the restoration of any damaged Work. The payments are not a
waiver by the Department of any provision of the Contract or of the Department’s rights to require the Contractor to fulfill all terms
of the Contract.
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The Contractor’s acceptance of partial payment constitutes a certification by the Contractor that the Work covered by the
partial payment meets the Contract requirements.

1906.2 MATERIAL ON HAND
The Contractor may request partial payments for the value of “materials on hand,” defined as acceptable Materials
produced for or provided to the Project, but not yet incorporated into the Work.

The Department will pay for Materials on hand when the Contractor meets the following requirements:

(1) Requests payment for at least $5,000;
2) Provides Materials specifically manufactured, produced, or supplied for permanent incorporation into the
Project;
I 3) When the Contractor provided storage is accepted by the Engineer for Materials delivered to, or adjacent to,
the Project Site;
“4) When the Contractor irrevocably assigns the Materials to the Project, stores the Materials separately from other

similar Materials, ensures the Materials are not available for use on other projects, and makes the Materials
available for inspection by the Department at the material storage location for Materials not yet delivered to, or
adjacent to, the Project Site; and

(5) Provides Materials as shown on the Plans and in accordance with the Specifications.

The Department will not make partial payments for living plant or perishable materials as Materials on hand.

The Contractor shall provide the following actual, authentic, customary, and auditable documents, produced in the normal
course of business, to receive payment for Materials on hand:

(1) Invoices and proof of payment for the Materials,
2) An itemized list detailing the cost of Contractor-produced Material, and
3) Documents containing complete Material description and identification.

The Department will pay for Materials on hand in an amount not greater than the delivered cost of the Material as verified by
Contractor-provided invoices or not greater than the Contract Unit Price for the Material complete in place. The Department
reserves the right to recover payments made by the Department for Materials on hand if the Department believes the Contractor
has not paid its Subcontractors or suppliers for the Materials on hand. The Department may recover the applicable payment by
deducting such amount from the next partial payment.

1907 PAYMENT FOR SURPLUS MATERIAL

The Department will pay for Materials ordered for the Work, but not used, if the Engineer cancels a portion of the Work
or the Contract, orders the termination of the Work before completion of the entire unit, or orders a quantity greater than the
quantity needed for the Work, in accordance with the following:

(1) If the Contract Item only includes providing and delivering the Material, the Department will pay for purchased
surplus Materials shipped or delivered to the Project at the Contract Unit Price;

2) If the Contract Unit Price includes the cost of providing and placing of the Material, the Department will perform
the following:

(2.1) Take possession of the purchased surplus Material shipped or delivered to the Project, and pay the
actual purchase price and transportation cost plus 15 percent, or

(2.2) Order the Material returned to the supplier for credit and pay the Contractor the actual purchase
price and transportation costs plus 15 percent of the total, less credits the Contractor received for the
returned Materials.

3) The Department will pay the actual purchase price and transportation cost plus 15 percent, upon delivery, for
Materials that required special manufacture, fabrication, or processing, making the Materials unsuitable for
general use, only if the supplier refuses to cancel or modify the order for Materials.

The foregoing items (1) to (3) will not apply and the Department will not pay for Materials ordered for the Work, but not
used, if the Contractor or supplier takes possession of the surplus Material at no additional cost to the Department.

The Department will pay an amount for surplus Materials not greater than the Contract Unit Price for the same quantity of
Materials complete in place. The Contractor shall provide receipted invoices or an affidavit showing the purchase price and
transportation charges for surplus Materials that will become the property of the Department.

The Contractor shall deliver surplus Materials that the Department purchases to the storage sites designated by the
Engineer.

The Department will only pay for Materials incorporated in the Work, except as otherwise specified in this section.
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The Department will only pay for surplus materials inspected, tested, or accepted for use and for material properly
preserved, stored, and maintained in accordance with 1606, “Storage of Materials,” and 1607, “Handling Materials,” until delivered
to the Department.

1908 FINAL ESTIMATE AND PAYMENT — CONDITIONS AND PROCESS

1908.1 GENERAL
The Department will initiate the final estimate and payment process in accordance with this section after the Contractor
achieves Project acceptance as specified in 1516.2, “Project Acceptance.”

The Department may make corrections to estimates for partial payments in the final estimate.

If the final estimate shows that the total of all partial payments exceeds the total amount due the Contractor, the
Contractor shall promptly refund the overpayment. If the Contractor fails to refund the overpayment, the Department may deduct
the amount of overpayment from any moneys due or becoming due to the Contractor under any other contract. This right survives
the completion and closeout of the Contract.

1908.2 SEMI-FINAL ESTIMATE FOLLOWING PROJECT ACCEPTANCE

After issuing Project acceptance in accordance with 1516.2, “Project Acceptance,” the Engineer will prepare a semi-final I
estimate showing the accepted quantity and value of each Contract Item performed by the Contractor, and the amounts the
Department will retain or deduct as required by the Contract. The Contractor shall review and comment on the semi-final estimate.

1908.3 FINAL ESTIMATE FOLLOWING COMPLETION OF WORK

The Department will review records and other factors indicating compliance with the requirements of 1516.3, "Completion
of the Work.” The Department will prepare and provide the final estimate and Certificate of Final Acceptance to the Contractor
after the Contractor completes the Work in accordance with 1516.3, “Completion of the Work.” The Contractor shall execute and
return the Certificate of Final Acceptance to the Department within 90 calendar days of receipt. If the Contractor does not return
the executed Certificate of Final Acceptance within the time specified in this section, the Department will deem the Certificate
accepted by the Contractor.

The Contractor’s acceptance of the final payment constitutes a certification by the Contractor that the Contractor
performed the Work in accordance with all Contract requirements.

The Department will make final payment to the Contractor after the Contractor executes and returns the Certificate of
Final Acceptance or the Department deems the certificate accepted.

Creating the final estimate and making final payment shall not relieve the Contractor of financial liabilities imposed by
statute or waive Department claims, under Minnesota Statutes Chapter 15C or otherwise, with respect to any overcharges or any
claims made by the Contractor under or related to the Contract. Final payment and Contract closeout by the Department does not
affect the rights of any claimants under Minnesota Statutes §177.44.

1909 ASSIGNMENT OF PAYMENTS

The Department will not recognize assignments or orders executed by the Contractor that direct payments of money due
to the Contractor under the Contract, unless the Surety’s consent is attached to the assignment or order by endorsement or other
means, or the assignment or order is of an account defined in the Uniform Commercial Code as enacted in Minnesota.

The Department may accept or reject orders or assignments, except in cases where acceptance is required by law.

1910 COST ESCALATION
The Department will not make adjustments for cost escalation, unless the Contract requires otherwise.
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DIVISION II
CONSTRUCTION DETAILS

General

2021 MOBILIZATION

2021.1 DESCRIPTION

This work consists of preparatory work and operations, including the movement of personnel, equipment, supplies, and
incidentals to the project to establish contractor’s offices and buildings or other facilities. This work may also include obtaining
bonds, permits, and demobilizing.

2021.2 MATERIALS — (BLANK)

2021.3 CONSTRUCTION REQUIREMENTS — (BLANK)

2021.4 METHOD OF MEASUREMENT — (BLANK)

2021.5 BASIS OF PAYMENT
The Department will provide partial payments for mobilization in accordance with the following table:

Table 2021-1
Mobilization Partial Payments
When Contract Unit Price Contract Unit Price for
for Mobilization is less Mobilization exceeds 5
than 5 percent of the percent of the total contract
total contract amount, pay

amount, pay

Percent of Original

Contract Amount Percent of Percent of Original Contract
Completed* Mobilization Amount *
5 50 3
15 75 5
25 100 5
95 100 —

The percent of Original Contract Amount = the amount earned by the Contractor, excluding
money earned for mobilization and material on hand, divided by the total value of the
original contract (all contract items).

If the contract unit price for mobilization exceeds 5 percent of the total original contract

amount, the Department may withhold (on any partial estimate) the portion in excess of
5 percent until the Contractor earns at least 95 percent of the original contract amount.

The Department will not pay more than the original contract unit price for the mobilization item, even if the Contractor
shuts down work on the project or moves equipment away from the project and then back again.

If the contract does not contain a lump sum item for mobilization, all costs incurred by the Contractor for mobilization
shall be incidental to other work.

The Department will pay for mobilization on the basis of the following schedule:

Item No.: Item: Unit:

2021.501 Mobilization lump sum

2031 FIELD OFFICE AND LABORATORY

2031.1 DESCRIPTION

This work consists of providing, maintaining, and removing field office and laboratory facilities for the exclusive use of

Department personnel to perform field tests and write reports, for storage of records and equipment, and as field headquarters for
the Engineer.
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2031.2 MATERIALS

Obtain the Engineer’s acceptance of facilities, location of facilities, and services before installing on the project site. The
facilities shall remain the property of the Contractor. Provide, maintain, and service the facilities with fuel, electrical power, sanitary
services, access roads, and other items required by the contract. Provide telephone service, including a modular jack to all field
office and laboratory facilities. Provide for the telephone installation, provide basic monthly phone service, and remove the
telephone at project completion at no additional cost to the Department. Submit invoices for long distance telephone charges to
the Engineer for payment.

Do not place field offices, laboratories, equipment, or supplies within 25 ft outside of the dripline of specimen trees or
other vegetation designated for preservation. Restrict traffic movement from this protected area. Provide temporary fence and
other protection measures as specified in 2572, “Protection and Restoration of Vegetation” and as directed by the Engineer.

Locate the field office and laboratory sites within the right-of-way if possible. If a site within the right-of-way is not
possible, arrange for a site adjacent to the right-of-way. If site rental is necessary, the Department will compensate the Contractor
for rental costs as Extra Work. The Engineer will notify the Contractor when to deliver a unit to the project, ready it for occupancy,
and relocate or remove it. Do not relocate or remove any unit from the project unless otherwise approved by the Engineer.

The Engineer may use field office units for the full life of the contract including periods of work suspension and until the
execution of the Certificate of final acceptance. The Engineer will not use the laboratory units during periods of authorized winter
suspension without the Contractor’s permission or unless otherwise required by the contract.

The Engineer will release field laboratory units upon completion of field inspection work and acceptance in accordance
with 1516, “Acceptance,” unless otherwise required by the contract.

2031.3 CONSTRUCTION REQUIREMENTS

A Basic Requirements

Provide each field office and laboratory as a separate mobile unit or building. The Engineer may accept separate quarters I
in stationary structures if they satisfy the Department’s location and mobility needs.

Construct and equip each field office or laboratory meeting the following characteristics and requirements:

(1) Weatherproof thermal resistant construction with finished interior walls, ceiling, and floor, capable of being
easily maintained and cleaned;

2) Exterior width of at least 8 ft and a floor to ceiling height of at least 7 ft;

3) At least two entrance doors with inside latches and at least one of those doors functioning as an exterior door
equipped with an outside lock and having an opening of at least 30 in x 76 in;

4) Commercial type windows of normal number and size, with a total window area of at least 20 percent of the
unit floor area, and with inside latches on all vent windows;

(5) Ceiling ventilator or exhaust fan, insect-proof screening on each exterior door and all vent windows, and
Venetian blinds or effective awnings over all windows;

(6) Artificial lighting system with fixtures providing adequate illumination over each desk and all work areas;

) Portable or wall mounted plans rack;

(8) At least one multipurpose fire extinguisher meeting the requirements of applicable Federal and State safety and
health regulations;

9) Electric heating system capable of maintaining a uniform temperature of at least 70 °F throughout the interior
in all zones; and

(10) Floor area, based on exterior dimensions, of at least 230 sq. ft for the field office and at least 150 sq. ft for the

field laboratory.

Ensure the exterior doors provide convenient and safe egress from the ends of the unit. Provide a main door with
dimensions of at least 30 in x 76 in. The Contractor may install a smaller auxiliary door on laboratory units if it fulfills the basic
needs for an emergency exit. Ensure the doors and passageways provide easy access to all areas of the unit.

B Specific Requirements

Design or arrange the interior layout of each unit to make the furnishings easy to use, accommodate the use and storage
of ordinary office machines or testing apparatus, and provide a reasonably modern and universally acceptable facility. Provide
built-in furnishings and fixtures. Provide desks, tables, and work top surfaces surfaced or finished with mar resistant materials.

Provide appliance installations, sanitary facilities, electrical circuitry, waste and water supply systems, venting, and safety
features meeting the requirements of Federal, State, and local regulations.

Equip the field office or laboratory with the following:
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B.1 Field Office Furnishings

B.1.a Desks

Provide at least two pedestal type desks meeting the following characteristics and requirements:
(1) Contains supply drawers,

2) Top width of at least 30 in,

3) Either the portable or built-in type, and

4 Top length of at least 60 in.

The Contractor may mount at least one end of the desk flush with a wall, provided the top length is at least 72 in.

B.1.b File Drawers
Provide at least three letter or legal size file drawers, either of the built-in or portable cabinet type.

B.1.c Drafting Desk
Provide a drafting desk meeting the following requirements and characteristics:

1) Contains a plan sheet and pencil drawer,
(2) Top dimensions of at least 36 in x 72 in,
3) Commercially built,

“4) Tilt or slant top desk, and

(5) Wall mounted, pedestal, or cabinet style.

Do not mount either end flush with a wall.

B.1.d Storage Cabinet
Provide an enclosed storage cabinet or closet with space for the usual outdoor garments, office supplies, and other
materials not separately stored on open shelves or in desk drawers.

B.1.e Shelving
Provide at least 20 ft of open shelving at least 12 in wide. Install shelving above desks or at other convenient locations.

B.1.f Drafting Stools and Desk Chairs
Provide one drafting stool for each drafting desk and one swivel-type desk chair for each desk. Provide at least two
additional desk chairs for each facility.

B.2 Field Laboratory Furnishings
B.2.a Workbench
Provide a sturdily-built workbench with a work top at least 10 ft x 24 in and with open space below for placement of a

curing tank or other equipment. Install the workbench along a side wall.

B.2.b Service Sink
Provide a service sink meeting the following requirements and characteristics:

1) At least 12 in deep,
2) Capacity of at least 20 gal,
3) Contains water supply, faucet, and an outside drain.

Install the sink near one end of the workbench. Recess the sink into the workbench.

B.2.c Storage Cabinet or Closet
Provide an enclosed storage cabinet or closet with space for the usual outdoor garments, standard supplies, and other
miscellaneous equipment or apparatus that would ordinarily be stored for convenience or protection.

B.2.d Desk or Table
Provide a desk or table with a work top at least 30 in x 60 in.

B.2.e File drawers
Provide at least two letter or legal size file drawers, either of the built-in or portable cabinet type.

B.2.f Stools or Chairs
Provide at least two stools or chairs of a height that will provide seating at the workbench and clerical desk.

Minnesota 2018 Standard Specifications 77



2031.3

B.2.g Shelving
Provide at least 12 ft of open shelving at least 12 in wide above the workbench or at other convenient locations.

B.2.h Stove
Provide an electric kitchen stove with four heating plates and electric oven. The Contractor may substitute separate
heating plates.

B.2.i Exhaust Fan
Provide an electric exhaust fan.

C Special Requirements
Level and support units at the project site. Rigidly support the field laboratory to eliminate floor and workbench
vibrations for accurate weighing on a bench-supported scale.

Provide a curing tank with adequate capacity and in dimensions that allow installation below a laboratory workbench for
concrete test cylinder curing when the work involves casting of standard concrete test cylinders. The Contractor may place the tank
outside when used at the site of a field office, as approved by the Engineer.

Equip the field office or laboratory with the following special services in accordance with the type required by the
contract.

C1 Type A Service

Provide a pressurized water supply of sufficient capacity to meet materials testing and cylinder curing needs for the
project. If a pressurized water supply is not available, provide and install a storage tank with a 50 gal water capacity at each field
laboratory site. Install the tank to produce sufficient gravity pressure to maintain constant flow through the sink faucet.

C.2 Type B Service

For Type B Service, provide Type A service and add toilet and lavatory facilities, drinking water facilities, and trash
disposal service. Install detached portable toilets in locations as directed by the Engineer. Provide a closed faucet-equipped
drinking-water container or cooler with an adequate supply of potable water, if a potable pressure water system is not available.
Provide trash containers and regularly remove trash from the project site.

C.3 Type C Service
For Type C Service, provide Type B service and add electrical power supply and fixtures, including duplex outlet
receptacles capable of providing adequate amperage for electric lighting and other appliance needs.

Provide an electrically powered mechanical sieving apparatus meeting the following characteristics and requirements to
determine particle size distribution of fine aggregate (—No. 4 sieve [—4.75 mm]):

1) Capable of accommodating six Department-provided full height 4 in round sieves with pan and cover,
2) Equipped with an automatic timing device of at least 15 min duration, and
3) Meeting the requirements of the AASHTO T 27 sieving sufficiency.

C.4 Type D Service
For Type D Service, provide Type C service and add a thermostatically controlled heating and cooling system capable of
maintaining a uniform temperature from 72 °F to 85 °F in all zones. The Contractor may provide separate systems.

C.5 Type X Service

Provide Type X Service only for field laboratory units in combination with the requirements of one of the service types
specified in this section. If the contract requires Type AX, Type BX, Type CX, or Type DX, the Engineer may use the specified
laboratory unit as a combination office-laboratory facility during the contract time, including periods of work suspension, until the
Department executes the Certificate of Final Contract Acceptance in accordance with 1516, “Acceptance.” Provide the service
requirements based on the first letter of the service type specified, i.e. for Type AX provide Type A Service.

2031.4 METHOD OF MEASUREMENT
The Engineer will separately measure accepted field office and field laboratory units by the number and type provided
and used as required by the contract, regardless of the duration of its use at any one or different locations on the project site.

2031.5 BASIS OF PAYMENT

The contract unit price for field office or field laboratory units of each type includes the cost of providing, placing,
relocating, maintaining, and servicing the complete facility as required, including removal and relocation. The Department will
separately pay for public utility connections for facility relocations directed by the Engineer after the initial public utility connections
made at the original site. The Department will not pay for ordinary relocation expenses not involving public utility changes.

The Department will pay for field office and laboratory on the basis of the following schedule:
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Item No.: Item: Unit:
2031.502 Field Office, Type Each
2031.502 Field Laboratory, Type ___ Each

2051 MAINTENANCE AND RESTORATION OF HAUL ROADS

2051.1 DESCRIPTION
This work consists of the maintenance, repair, and restoration of designated haul roads for materials hauled for the work
covered by the contract.

2051.2 DEFINITIONS

The Department defines “designated haul road” as any public road or street officially designated as a haul road, except
for a Minnesota trunk highway or road officially designated by the Commissioner as a detour around a construction project, over
which the following materials are hauled:

(1) Soil or other material for embankment construction,

(2) Sand, gravel, or other material for backfill,

3) Sand, gravel, or crushed rock for base or surfacing courses,

“4) Aggregates for bituminous surfacing, including hauling bituminous mixtures from the mixing plant,
(5) Aggregates for concrete base or pavement, including hauling concrete batches from batch plants, and
(6) Bituminous materials and portland cement for paving mixtures.

The Contractor may haul materials to the project or to other locations outside the project if required to complete the work
specified in the contract.

2051.3 DESIGNATION AND USE OF HAUL ROADS

If the contract specifies Maintenance and Restoration of Haul Roads as a contract item, do not haul material from any
source until the Commissioner designates the haul road from that source as a haul road. Once the Commissioner designates the
haul road from a source, haul all materials from that source over that road.

Make all vehicle trips, both loaded or unloaded, between material sources and the project on designated haul roads.

If the contract is with MnDOT for State Trunk Highway Projects, select haul roads and notify the Engineer of the
selections. Within 15 calendar days after receipt of notification of the haul road selections, the Commissioner will determine the
acceptability of the selected haul roads. If the haul roads are acceptable, the Commissioner will designate the roads as temporary
trunk highway haul roads.

If the contract is with or for a governmental agency other than MnDOT, select a haul road and notify the Engineer
representing that governmental agency of the selection. Within 15 calendar days after receipt of notification of the haul road
selection, the Engineer will determine if the selected road is an acceptable road. If the road is acceptable, the Engineer will
approve that road as a designated haul road.

After a haul road is officially designated, the Contractor may select a different road for official designation using the same
procedure specified in this section. If the haul road designation changes and any of the above described materials were hauled
over the previously designated haul road, the Contractor shall restore the previously designated haul road to the original condition.

A Bituminous Roadways
Reimburse local government agencies for haul road use on bituminous roadways in accordance with the following:

(1) Verify spring load capacities of proposed haul roads with the local government agencies,

2) For a designated haul road with a bituminous surface and a spring load capacity less than 9 tons, reimburse the
local government agency for haul road use at a rate of $0.01 per ton per mile of material hauled,

3) Make full payment to the local government agency upon receiving notice of payment due and computations
from the Engineer, and

4 Provide the Engineer with confirmation of payment to the local agency.

The Department will not require payment if the amount due to an individual local government agency is less than
$500.00.

The Department will not require the Contractor to reimburse local government agencies for concrete surfaced roadways.

2051.4 MAINTENANCE AND RESTORATION

While hauling operations are in progress, maintain the haul road as approved by the Engineer. This work includes
application of water, bituminous material, or calcium chloride to the road surface as necessary to alleviate dust nuisance and
eliminate traffic hazards.
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After the completion of hauling operations over a haul road, perform one of the following:

(1) Restore that haul road to a condition at least equal to the condition existing at the start of the hauling
operations, or
2) Compensate the local government agency in the amount approved by the local government agency and the

Engineer for the restoration of that haul road by the local government agency.

The fact that other traffic used the haul road concurrently with the Contractor’s material hauling operation does not
relieve the Contractor of the obligation to maintain and restore the haul road as required in this section. If other contractors,
performing highway construction under a contract with the same governmental agency, haul materials over the same road
concurrently with the Contractor’s material hauling operation, the Engineer will determine the amount of maintenance and
restoration obligation to be shared by each.

The Engineer will determine the kind and amount of maintenance and restoration work required to restore the haul road
to a condition equal to the condition existing at the time the hauling operations started. The Engineer’s decision is final, binding,
and conclusive.

When hauling over any designated haul road is completed and the Contractor has restored the road or has compensated
the governmental agency for the restoration as required, the Engineer will accept such restoration or concur in such financial
settlement for the restoration of the haul road in writing, and such acceptance shall relieve the Contractor of additional obligation in
connection with the restoration of the designated haul road.

2051.5 BASIS OF PAYMENT

The contract lump sum amount for Maintenance and Restoration of Haul Roads includes the cost of maintenance,
restoration, and the reimbursement to any local government agencies as specified in this section for use of haul roads officially
designated and used in conjunction with the contract work.

The Department will not make payment for Maintenance and Restoration of Haul Roads unless one or more haul roads
were officially designated and used for hauling materials. The Department will make payment at the contract lump sum amount if
these two conditions were met and regardless of the amount of maintenance and restoration work required, provided work was
completed or the local government agency certified receipt of payment for such restoration.

If the Contractor fails or refuses to perform haul road restoration or to make satisfactory financial settlement for such
restoration as required within the period specified by the Engineer in writing, the Department will complete the restoration work and
deduct the costs from any moneys that are or may become due the Contractor or require reimbursement from the Contractor’s
Surety.

The Department will pay for maintenance and restoration of haul roads on the basis of the following schedule:

Item No.: Item: Unit:
2051.501 Maintenance and Restoration of Haul Roads lump sum
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Grading

2101 CLEARING AND GRUBBING

2101.1 DESCRIPTION
This work consists of removing and disposing of the trees, brush, stumps, roots, and other plant life, including dead and
decayed matter, within the construction area, unless otherwise designated to remain by the contract or as directed by the Engineer.

2101.2 (BLANK)

2101.3 CONSTRUCTION REQUIREMENTS

The Engineer will establish the right-of-way lines and construction limits confining the clearing and grubbing operations.
The Engineer will designate those trees, brush, and other vegetation for preservation and those for removal. Remove and dispose
of the trees, brush, stumps, and roots from the limits designated for clearing and grubbing.

Follow all requirements of Minnesota Statute Chapter 18, Section 18.82 with regards to treatment and movement of
woody noxious weeds located with the construction limits. The state noxious weed list is determined by the MN Department of
Agriculture. The Contractor may visit http://www.mda.state.mn.us/plants/pestmanagement/weedcontrol/noxiouslist.aspx to find
information about control requirements and transportation restrictions.

Adhere to all plant pest quarantine orders imposed by the Minnesota Department of Agriculture and United States
Department of Agriculture. Contractor may contact MDA at 1888-545-6684 or visit http://www.mda.state.mn.us/pestregs to find
information about all existing plant pest quarantines active in Minnesota. Common requirements include, but are not limited to:

1) Untreated wood from areas known to have plant pest is prohibited from entering non-infested areas

(2) Movement of materials or equipment out of quarantine areas is prohibited without inspection and/or
compliance agreements

3) Wood may not be offered as firewood or otherwise to an industry or individual without compliance agreements

The Contractor will

(1) Use wood chips within the construction limits for erosion control, construction exit pads, or other project related
needs prior to removing the chips from the site.

2) Dispose of quarantined wood in accordance with existing quarantine requirements

The Department will not pay for compliance with these requirements.
Salvage topsoil in accordance with 2105, “Excavation and Embankment.”

Cleared and grubbed areas are subject to partial payment withholdings of Erodible Surface Areas in accordance with
2574, “Soil Preparation”

Protect the items designated to remain in accordance with 1712, “Protection and Restoration of Property,” and 2572,
“Protection and Restoration of Vegetation,” place temporary fence, and perform clearing and grubbing operations in @ manner that
will not damage or jeopardize the surrounding plant life and property.

Prune branches for the following reasons:

(1) For pedestrian, vehicle, and infrastructure clearance;
2) To reduce risk of branch failure;
3) To improve a site line and sign visibility; and
I “4) To protect tree(s) and maintain tree health in accordance with 2572.3A, “Protection and Restoration of
Vegetation, Construction Requirements, Protecting and Preserving.”

A Clearing and Grubbing Operations

Cut off, remove, and dispose of the trees, brush, stumps, and roots from designated areas within the construction limits
as a clearing and grubbing operation. Perform clearing and grubbing on the project to construct the proposed improvements,
including the clearing and grubbing of designated areas outside those construction limits as shown on the plans or as designated by
the Engineer and in accordance with the following:

1) Within the right-of-way, remove trees, brush, stumps, and other items that can be viewed from the traveled
way as directed by the Engineer, and
2) Within 15 ft of the construction limits outside of structures, remove trees, stumps, roots, brush, and branches

to protect and maintain the completed improvements as directed by the Engineer.
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B Clearing Operations

Cut off, remove, and dispose of trees and brush in the areas identified as a clearing operation on the plans or as directed
by the Engineer. If the contract does not require grubbing or if the Engineer directs the Contractor not to perform grubbing, cut off
at a point within 6 in of the ground.

C Grubbing Operations

Remove and dispose of the brush, stumps, roots, and other remains in the areas designated as a grubbing operation on
the plans, or as directed by the Engineer. Completely remove stumps in accordance with 2104.3.C, “"Removal Operations,” unless
otherwise approved by the Engineer. If the Engineer approves of a stump to remain, cut the stump no greater than 6 in above the
ground, and flush with or below the ground surface if directed by the Engineer.

Fill depressions resulting from the grubbing operations with suitable material in accordance with 2105.2.B, “Borrow
Material,” and compact the material as approved by the Engineer, except in those areas to be excavated as part of the work.

D Disposal Limitations

Dispose of trees, brush, stumps, roots, and other debris or byproducts by chipping, tub grinding, or marketing. The
Contractor may chip the wood through a chipping machine or tub grinder to create Type 6 muich, for use within the construction
limits. If the construction project is within a Plant Pest Quarantine, provide to the Engineer a compliance agreement from the
Minnesota Department of Agriculture. Dispose of any quarantine regulated wood products as directed by the Minnesota
Department of Agriculture regulations or non-quarantine regulated items as forestry standards dictate to prevent the spread of
insects and disease.

D.1 Marketable Trees

The Contractor may market trees designated for removal to wood-utilizing industries. Do not market any wood from a
quarantined area to wood-using industries or individuals without a compliance agreement from the Minnesota Department of
Agriculture.

The Department defines marketable trees as all trees except for the following:

1) Elm trees,
2) Oak wilt infected oak trees, and
3) Ash trees that have a diameter of 6 in or more when measured at a point 24 in above the ground surface.

| p.2 Elm, Oak Wilt Infected Oak , Pine and Quarantined Wood

D.2.a Elm Trees
Dispose of elm trees, brush, stumps, roots, and debris by chipping or tub grinding and using the mulch within the
construction limits for erosion control, construction of exit pads or landscaping purposes.

D.2.b  Oak Wilt Infected Oak Trees
Dispose of stumps, roots, and debris from oak wilt infected oak trees by chipping or tub grinding and using the mulch
within the construction limits for erosion control, construction of exit pads or landscaping purposes.

I p2c Elm and Oak Wilt Infected Oak Tree Disposal Deadlines and Locations
Dispose of elm and oak wilt infected oak trees in accordance with the following:

1) Within 20 calendar days of notification or of clearing and grubbing, whichever comes first, when performing the
cutting operations between April 1 and September 15;

2) By April 1 when performing cutting operations between September 15 and March 31,

3) Within the right of way by tub grinding or chipping and using the mulch within the construction limits for
erosion control, construction exit pads, or landscaping purposes; and

“4) Off the right of way provided the tree logs are processed by debarking or made into wood chip muich to

prevent the spread of Dutch elm disease and oak wilt.

D.3 Pine
Dispose of all non-marketable pine trees, brush, stumps, roots, and slash debris by chipping, tub grinding, or debarking
within 20 calendar days of being cleared during the growing season to prevent the infestation and spread of pine bark beetles.

|l D4 Quarantined Wood
The Contractor must follow all species specific quarantine regulation posted by the Minnesota Department of Agriculture.

Do not market quarantined trees to the wood-using industries or individuals without having a compliance agreement from the
Minnesota Department of Agriculture. Do not make wood with bark attached available to the public for use as firewood from the
quarantined area. Do not any part of the quarantined tree, including roots, outside of a quarantined county without fulfilling the
requirements of a compliance agreement from the Minnesota Department of Agriculture. Contact the Minnesota Department of
Agriculture to speak with a regulatory official and visit the Minnesota Department of Agriculture Plant Pest Quarantine website to
determine the quarantine areas. The Contractor may chip quarantined wood through a chipping machine or tub grinder to create
Type 5 or Type 6 muich for use within the construction limits.
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I b5 Burning 2104.3 |
| b6 Burying 2104.3 |

2101.4 METHOD OF MEASUREMENT

The Engineer will measure clearing and grubbing by area, lump sum, or individual unit as required by the contract. The
Engineer will measure tree diameter by measuring the circumference of the tree at 4.5 ft above the ground and dividing the
circumference by 3.14, or by measuring the diameter or the tree stump after removal.

A Qualifying Trees and Stumps
The Engineer will only measure trees for payment having a diameter greater than 3 in at a point measured 24 in above I
the ground surface.

The Engineer will only measure stumps for payment having a diameter greater than 3 in when measured at one of the
following points:

(1) 2 ft above the ground surface for a tree cleared under the contract, or
2) The point of cutoff for an existing stump not cleared under the contract.

The Engineer will not measure for the removal and disposal of stumps and brush with a diameter equal to or less than I
3 in at the point of cutoff.

B Area Basis

If the contract specifies the unit as a hectare, the Engineer will determine quantities by measuring, to the nearest
0.05 acre, all areas cleared and all areas grubbed within the limits as shown on the plans or staked by the Engineer. The Engineer
will make all measurements horizontally to points 10 ft outside the trunks of qualifying trees or stumps on the perimeter of the area
being measured. The Engineer will measure separate areas less than 0.05 acre as 0.05 acre.

If isolated trees or stumps require removal outside the areas designated for clearing or grubbing by the hectare, and no
unit price is provided in the contract for clearing and grubbing individual trees or stumps, the Department will pay based on the
following:

1) The Engineer will consider each isolated qualifying tree less than 40 in. in diameter when measured at a point
2 ft above the ground surface, and each isolated qualifying stump measuring less than 40 in at the point of
cutoff as 0.05 acre.

2) The Engineer will consider each isolated tree or stump at least 40 in. in diameter when measured at the points
described in (1) above as 0.1 acre.

C Individual Unit Basis
When the contract specifies “tree” as the unit, the Engineer will count the number of qualifying trees cleared and the
number of qualifying stumps grubbed to determine the quantity.

D Lump Sum Basis
The Engineer will not measure an individual area, tree, or stump if the contract specifies clearing and grubbing as a lump
sum item.

2101.5 BASIS OF PAYMENT

The contract unit prices for the accepted quantities of clearing and grubbing includes the cost for removal and disposal;
securing outside disposal sites in accordance with 2104.3.D, “Disposal of Materials and Debris;” bringing in a chipper/grinder if
necessary; securing a compliance agreement from the Minnesota Department of Agriculture; and performing the required treatment
for disposing of elm, oak wilt infected oaks, pine, quarantined wood, and marketable trees.

The contract lump sum price for Clearing and Grubbing, regardless of the sizes of the trees and stumps, includes the cost
of all clearing and grubbing required by the contract.

The Department will include the costs for removing and disposing of brush and stumps with a diameter equal to or less
than 3 in at the point of cutoff in the contract unit prices of other relevant pay items.

The Department will not pay for pruning except as specified in 2572.5, “Protection and Restoration of Vegetation, Basis of
Payment.”

If the contract does not specify a pay item for clearing and grubbing, the Department will pay for clearing and grubbing
of qualifying trees and stumps as specified in 2101.4, “Clearing and Grubbing, Method of Measurement,” as extra work in
accordance with 1402, “Contract Revisions.”

The Department will pay for clearing and grubbing items on the basis of the following schedule:
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Item No.: Item: Unit:
2101.501 Clearing and Grubbing LUMP SUM
2101.505 Clearing Acre
2101.505 Grubbing Acre
2101.524 Grubbing Tree
2101.524 Clearing Tree

2102 PAVEMENT MARKING REMOVAL

2102.1 DESCRIPTION

This work consists of removing temporary and permanent pavement markings, except for removable preformed plastic
pavement markings, that conflict with revised traffic patterns.

2102.2 MATERIALS — (BLANK)

2102.3 CONSTRUCTION REQUIREMENTS
Before making a change in traffic pattern, fully remove conflicting pavement markings as required by the contract and as

directed by the Engineer minimizing damage to the pavement structure or surface texture. Repair damaged areas as directed by the

Engineer at no additional cost to the Department.

Remove irregular shaped pavement messages with a rectangular shape per the Plan or of least dimensions as determined
by the Engineer.

Control or restrict operations to avoid exposing traffic to hazardous conditions in accordance with 1701, “Laws to be
Observed,” 1707, “Public Convenience and Safety,” and 1717, “Air, Land, and Water Pollution.” Remove expended materials or
agents used in the pavement marking removal process from the pavement surface as the work progresses. Dispose of removed
marking material in accordance with 1701, “Laws to be Observed,” and 1717, “Air, Land, and Water Pollution.”

Removed pavement marking material shall become the property of the Contractor.

2102.4 METHOD OF MEASUREMENT
The Engineer will measure Pavement Marking Removal by area or length of the original markings as removed.

The Engineer will measure removal areas on the basis of nominal widths and actual lengths as originally applied and still
visible at the time of pavement marking removal. The Engineer will enclose irregularly shaped markings within rectangular
boundaries of least dimensions as determined by the Engineer.

The Engineer will measure removal length by the actual length of each 4 in wide pavement marking removed. The
Engineer will measure longitudinal pavement marking removal quantities greater than 4 in wide based on a ratio of actual
pavement marking width relative to 4 in . The Engineer will not include the gap between line segments in the removal length
measurement.

The Department will include the cost of removing removable preformed pavement marking tape with the relevant
contract unit prices in accordance with 2581, “"Removable Preformed Pavement Marking Tape.”

2102.5 BASIS OF PAYMENT
The contract unit price for Pavement Marking Removal includes the cost of obliterating the markings as required by the
contract and for restoring the pavement texture as directed by the Engineer.

Unless the contract requires otherwise, the Department will pay for the removal of markings of all types under a single contract
item.
The Department will pay for pavement marking removal on the basis of the following schedule:

Item No.: Item: Unit:
2102.503 Pavement Marking Removal linear foot
2102.518 Pavement Marking Removal square foot

2103 BUILDING REMOVAL

2103.1 DESCRIPTION
This work consists of removing unsalvageable and vacated buildings from the right-of-way, making sewer and water
service disconnections, and removing sidewalks, driveways, or miscellaneous structures, unless otherwise required by the contract.
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2103.2 BLANK
2103.3 REMOVAL REQUIREMENTS

A General
Perform building removals as required by the contract. The contract will provide a general description and the street
addresses or references to a survey station for the buildings and miscellaneous items requiring removal.

Remove buildings, including all fixtures except those owned by public or private utilities by demolition before removal
from the right-of-way.

The Contractor is responsible for any damage caused to adjacent property during the building removal process.

The Department assumes no responsibility for the condition of any buildings at any time, and no guarantee is made or
implied that any building will remain in the condition the bidder finds it at the time of examination before preparing the Proposal.

B Removal
Remove buildings and structures, including steps, basement floors and walls, floor slabs, and footings from the
right-of-way. If the building rests on a concrete surface slab, remove the entire slab and related footings.

(o UBIIIEI@S 11uusssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 1507

C1 Disconnection of Sewer and Water Services

Locate, expose, cut off, and plug all sewer and water service connections at the sewer and water mains. Plug all sewers
leading from the building using watertight plugs at no additional cost to the Department.

Abandon wells in accordance with 2104, “Removing Pavement and Miscellaneous Structures.”

C.2 Other Utilities
The utility owners will disconnect telephone, electric power, other wire services, and gas service pipes outside the
buildings. The utility owners will also remove utility-owned fixtures in accordance with 1507, “Utility Property and Service.”

D Disposal of Materials and Debris

Dispose of the demolished building in accordance with 2104.3.D, "Disposal of Materials and Debris,” at a demolition
landfill permitted by the Minnesota Pollution Control Agency, except the Contractor may recycle parts of the building as approved by
the Engineer. Do not dispose of buildings at permit-by-rule landfills, transfer stations, or waste storage facilities.

E Filling Basement Excavations

If the building was removed by another contract, ensure that basement floors and walls have been removed and fill all
basement excavations and other excavations previously made as required by the contract. Fill the excavation to the level of the
existing ground surface using backfill that matches the existing soil conditions. Provide the fill material from sources outside the
right-of-way in accordance with 1405, “Use of Materials Found on the Project.” Compact the fill in accordance with the quality
compaction requirements in 2105, “Excavation and Embankment.”

If the building removal is included with the grading in this contract, remove the foundations in accordance with 2103.3.B,
“Removal,” and fill basement excavations in accordance with 2105.3.H, “Finishing Operations.”

2103.4 METHOD OF MEASUREMENT

A Building Removal
The Engineer will measure all buildings listed for removal as a single lump sum.

B Basement Excavation Fill
The Engineer will measure the volume of fill provided by the Contractor by the volume of the basements below the
ground surface as required by the contract.

C Disconnection of Sewer and Water Services
The Engineer will measure each sewer and water service connection cut off and plugged at the main.

2103.5 BASIS OF PAYMENT
The contract unit price for the Disconnect Sewer Service and Disconnect Water Service includes the cost of the
restoration of street and property surfaces.
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The Department will pay for building removal based on the following schedule:

Item No.: Item: Unit:
2103.501 Building Removal lump sum
2103.502 Disconnect Sewer Service each
2103.502 Disconnect Water Service each
2103.507 Basement Excavation Fill cubic yard

2104 REMOVING PAVEMENT AND MISCELLANEOUS STRUCTURES

2104.1 DESCRIPTION

This work consists of removing and disposing of pavement, sewers, culverts, guardrails, abandoned structures, and other
obstructions on the right-of-way, except as specified in 2442, “Removal of Existing Bridges,” and 2103, "Building Removal.” This
work also consists of salvaging material and backfilling trenches, holes, and depressions.

2104.2 MATERIALS — (BLANK)
2104.3 CONSTRUCTION REQUIREMENTS

A General
Remove and dispose of structures and obstructions as required by the contract.

B Salvage Operations
Remove, dismantle, and store salvaged materials to allow re-use.

When salvaging guardrail and fences, coil the wire and cable, pull posts from the ground, and remove nails and staples
from posts and boards.

Stockpile materials designated for salvage by the Department on the right-of-way at locations approved by the Engineer.
Remove, dismantle, and clean materials as required by the contract before stockpiling.

C Removal Operations

C1 Removing Portion of Structure
Do not damage existing structures to be retained for use during the removal operations. Ensure a length of at least
40 bar diameters from the face of the cut for existing reinforcement bars for concrete structures left in place.

C.2 Pavements and Sidewalks
Saw the existing concrete pavement or sidewalks or bituminous pavement at the locations as shown on the plans and as
staked by the Engineer to establish a neat line for extending the new work.

C.3 Concrete and Masonry Structures
Remove concrete and masonry structures to the excavation limits as shown on the plans.

Remove septic tanks, cisterns, and cesspools.

Rebuild and reconnect live sewers after removing related manholes, catch basins, and drop inlets. Provide a by-pass and
maintain the service during the removal operations.

Use concrete or masonry plugs to plug pipes draining into abandoned basements, manholes, or similar structures.

C.4 Timber Structures and Underground Tanks
Remove timber structures and underground tanks meeting the requirements of applicable laws and regulations.

C.5 Wells and Holes
Refer to Minnesota Rules, Chapter 4725, “Wells and Borings,” for the definition of “wells” and “borings.” Construct and
seal most wells and borings meeting the requirements of Minnesota Rules, Chapter 4725, “Wells and Borings.”

Seal wells and borings taken out of service meeting the requirements of Minnesota Rule Chapter 4725, “Wells and
Borings.” Protect wells and borings until permanently meeting the requirements of Minnesota Rule Chapter 4725, “*Wells and
Borings,” during the work to prevent surface drainage from entering the opening. Cut and remove casing in the well or boring to
the elevation as shown on the plans or as directed by the Engineer after sealing. Submit one copy of the sealing record to the
Minnesota Department of Health and one copy to the Engineer within 30 calendar days after sealing a well or boring.
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C.6 Miscellaneous Items
When removing railroad tracks, remove rails, ties, paving, crossings, track encasements, and other appurtenances.

D Disposal of Materials and Debris

D.1 Disposal Plan
Provide the Engineer with information and documentation substantiating proper disposal arrangements and operations.
The Department will not pay for removal before acceptance of the initial disposal plan or, if required, a modified disposal plan.

D.2 Disposal within Right-of-Way
Do not dispose material or debris within the right-of-way. Do not burn or bury treated or untreated wood, including but
not limited to dimensional lumber, brush, trees, and roots, within the right-of-way.

D.3 Disposal outside Right-of-Way
Dispose of materials and debris, resulting from removal or demolition operations having no specific disposal provisions,
outside the right-of-way.

Assume full responsibility for acceptable disposition of the material and for damages resulting from the disposal
operations.

The Engineer may not give final acceptance of the work:

1) Unless disposal is made at a publicly controlled dumping site, or
2) Until the disposal areas are in acceptable condition with respect to the Contractor's obligations.
E Backfilling Depressions

Backfill depressions with material in accordance with 2105, “Excavation and Embankment.”
2104.4 METHOD OF MEASUREMENT

A Area
The Engineer will measure pavements, sidewalks, surfacing, and other uniform thickness items by area without specifying
the thickness.

The Engineer will classify pavement removal by kind of paving material when the material is comprised entirely of
portland cement concrete (remove concrete pavement) or entirely of bituminous-aggregate mixtures (remove bituminous
pavement). If the pavement is comprised of a combination of different paving materials, such as a concrete base or pavement
overlaid with bituminous surfacing, the Engineer will measure the removal of the entire structure as the unclassified item of
“remove pavement.” Regardless of classification, the Engineer will include the removal of integrant curb removed as a part of
pavement removal.

The Engineer will separately measure the removal of pavement as part of the excavation of trenches for installation of
drainage structures or utility items as the pay item for remove trench pavement. Remove trench pavement will include the removal
of paving courses including unclassified materials.

B Length

The Engineer will measure the length along the longitudinal centerline of the structure, parallel to the base or foundation
supporting the structure, and from end to end of the removed structure. The Engineer will measure pipe from center to center of
junction fittings, catch basins, or manholes. The Engineer will include the length of aprons removed as shown on the plans with the
pipe measurements.

The Engineer will measure sawing of concrete and bituminous pavements by length along the saw cut lines as staked by
the Engineer, if included as contract items.

C Volume
The Engineer will determine the volume of concrete or masonry structures by taking measurements on the in-place
structure as it is being uncovered and removed, except if otherwise established.

D Number (Complete Unit)
The Engineer will measure contract items with a contract “each” price by counting the number of individual units
removed, salvaged, or abandoned, including all appurtenances.

E Lump Sum
The Engineer will measure portions of completed work.

2104.5 BASIS OF PAYMENT
The contract unit prices for Remove, Salvage, or Abandon includes the cost of the following:
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(1) Removing the material or portions of the material as specified by the contract,

2) Disposing of the materials removed,

3) Salvaging of parts as specified by the contract,

(€)) Backfilling depressions and other restoration work as specified by the contract,

(5) Performing well abandonment procedures, and

(6) Other work of a special nature as specified in the contract or imposed by laws, ordinances, and regulations.

The contract unit prices for sawing only includes sawing of concrete and bituminous pavements using a saw. Use of any
other method, approved by the Engineer, at the option of the Contractor, will be at no additional cost to the Department. The
Department will include the cost of sawing with other relevant contract pay items if the contract does not include a contract pay
item for sawing.

The contract unit price for fence removal includes the cost of removing abandoned fences. The Department will include
the cost of removal of abandoned fences with other relevant contract pay items, if the contract does not include a contract item for
fence removal.

For salvage items, the Department will only pay for units removed in a condition acceptable for re-use. The Department
will include the cost of the necessary removal of damaged or deteriorated units with other relevant removal contract items or as
extra work in accordance with 1402, “Contract Revisions.”

If the Contractor’s negligence damages materials designated for salvage, the Department will deduct from any moneys
due or becoming due the Contractor an amount equal to 60 percent of the current delivered price of new material of the same type
and size as that damaged and equal to the quantity of material so damaged. The damaged material shall then become the
property of the Contractor.

The Department will pay for the removal of the ends of old box culverts preparatory to extending the structure by the
cubic yard [cubic meter] or by each unit.
The Department will pay for backfilling depressions resulting from the removal of structures as embankment construction.

The Department will pay for removing pavement and miscellaneous structures on the basis of the following schedule:

Item No.: Item: Unit:
2104.501 Remove* lump sum
2104.502 Remove* each
2104.503 Remove* linear foot
2104.504 Remove* square yard
2104.507 Remove* cubic yard
2104.518 Remove* square foot
2104.503 Sawing Concrete Pavement linear foot
2104.503 Sawing Bituminous Pavement linear foot
2104.503 Salvage* linear foot
2104.502 Salvage* each
2104.502 Abandon* each

*  Specify item name, such as: culvert pipe, sewer pipe, drain pipe, curb and gutter, curb, sidewalk, fence, concrete or
masonry structures, railway track, manholes or catch basins, integrant curb, concrete pavement, bituminous pavement,
pavement, trench pavement, guardrail, water well, etc.

2105 EXCAVATION AND EMBANKMENT

2105.1 DESCRIPTION
This work consists of excavating and placing embankment.

A Definitions

A.1 Road Core
The road core is the area below the grading grade to the bottom of the excavation and between the following:

(1) For embankment heights < 30 ft., from the grading grade point of intersections (P.I.s) with a 1:1 (V:H) slope and
(2) For embankment heights > 30 ft., from the grading grade point of intersections (P.I.s) with a 1:1%2 (V:H) slope.

A.2 Grading Grade
Grading grade is the bottom of the aggregate base.
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A3 Top of Subgrade
The top of the subgrade is the surface of material immediately beneath the granular material. If there is no granular
layer, then the top of subgrade is the Grading Grade.

A4 Optimum Moisture Content
The optimum moisture content is determined by the:

. Moisture Density Test Method (Proctor), or
e  One-Point Proctor Method, or
. Estimated Optimum Moisture Content Form G&B-305.

A.5 Maximum Density
Maximum density is the maximum density determined by the Moisture Density Test Method (Proctor) test in the Grading
and Base Manual.

A.6 Select Grading Material
Select grading materials are all mineral soils found in the Triaxial Chart in the Grading and Base Manual, excluding silt.
Silt is defined as soils containing 80% or more silt-sized particles. Marl and organic soils are also excluded.

A.7 Granular Materials
Granular materials meet the requirements of 3149.2.B.1.

A.8 Non-Structural Grading Materials
Non-Structural grading materials are all mineral soils, excess topsoil, and organic soils, capable of supporting construction
equipment.

A.9 Uniform Soils
Uniform soils have the same soil class per the Triaxial Chart in the Grading and Base Manual and have similar color,
moisture content, and performance characteristics.

A.10 Organic Soils
Organic soils contain > 5 percent organic content.

A.11 Geotextiles for Separation

A geotextile used for separation at the location(s) shown in the plan, or as directed by the Engineer. Geotextiles provide
separation between the fill and underlying softer soils, prevent mixing, provide stability during compaction, provide reinforcement,
and minimize differential movement.

2105.2 MATERIALS
A Excavation Material
The Engineer will classify the excavation using the following categories:

A.1 Common Excavation
Material not classified in any other category.

A.2 Subgrade Excavation
All excavation in the road core below a paved surface (concrete, bituminous, and all other stabilized bituminous surfaces
as defined in 2104, “"Removing Pavement And Miscellaneous Structures”, excluding rock, muck, channel, or rock channel excavation.

A.3 Rock Excavation
Material that requires drilling, blasting, or ripping before excavation. This includes boulders and other detached rock
larger than 1 cu. yd.

A.4 Muck Excavation

The removal of organic soils as defined in 2105.1.A.10, “Organic Soils,” and other unstable soils as designated by the
plan, and below the natural ground level of marshes, swamps, or bogs, regardless of the moisture content. Muck excavation is
limited to areas over which the roadway embankment or a structure is to be constructed.

A.5 Channel and Pond Excavation
Material from channel changes, waterways, and ponds outside of the roadway embankment not classified as rock channel
excavation.

A.6 Rock Channel Excavation
Material classified as rock excavation from channel changes and waterways outside of the roadway embankment.

| A7 Topsoil Excavation |
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I All excavation material taken from the top of an exposed layer of soil that supports vegetation and is salvaged, stockpiled,
and used in accordance with 2574, “Soil Preparation.”

B Borrow Material
Provide borrow meeting the specifications in Table 2105-1.

Table 2105-1
Borrow Specifications
Material Specification
Common Borrow 2105.1.A.6, "Select Grading Material”
Granular Borrow 3149.2.B.1, “Granular Material”
Select Granular Borrow | 3149.2.B.2, “Select Granular Material”
Topsoil Borrow 3877, “Topsoil Material”

Materials obtained by the Contractor from sources outside the roadway must comply with 1601, “Source of Supply and
Quality,” and with 1602, “Natural Material Sources.”

C Geotextiles
Geotextiles conforming to 3733, “Geotextiles”.

D Stabilizing Aggregate
I Aggregate meeting the requirements of 3149.2.C.

2105.3 CONSTRUCTION REQUIREMENTS
A General
| For road core embankment meet the requirements of select grading material per 2105.1.A.6.

Non-structural grading materials per 2105.1.A.8 may be used as embankment outside the road core.

All forms and the Grading and Base Manual are available on the Grading and Base Website. Unless otherwise designated,
all test procedures are in the Grading and Base Manual.

Perform excavation and embankment operations within the plan excavation limits as required by the contract.

Before beginning excavation and embankment operations, comply with the requirements of 2101, “Clearing and
Grubbing.”

| Comply with the erodible surface requirements of 2574, “Soil Preparation.”

Maintain drainage in excavations and embankment operations at all times. Provide and maintain temporary drainage
facilities until the permanent facilities are complete and operational.

Provide and maintain temporary preparation and erosion control on embankment and stockpiles until finishing operations
per 2105.3.H are complete.

| Repair or replace settlement plates damaged by Contractor operations or negligence.
Protect structures during construction operations. Repair structures damaged by Contractor operations.
Excess materials from within the excavation limits shown on the plans that meet the specified requirements can be used

by the Contractor for borrow items shown on the plans. These excess materials must comply with 1405, “Use of Materials Found
on the Project.”

| If the plans show a contract pay item for stabilizing aggregate place it in accordance with 2211, “Aggregate Base”.
B Contractor Quality Control (QC) Testing

| Perform Contractor QC testing and submit all required forms, if required in the Schedule of Materials Control.

| Submit results to the Engineer within one business day after sampling.

Test corrected areas that fail either QC or Quality Assurance (QA).
| Submit to the Engineer the following items:

I e a preliminary Grading and Base Report (G&B-001) (required before work commences),
e afinal Grading and Base Report (G&B-001) (required within two weeks of completion of project), and

90 Minnesota 2018 Standard Specifications



2105.3

I e a weekly summary report of tests completed and retests of failing materials (G&B-003) (required the first working
day of the following week).

I B.1 Aggregate Certification and Aggregate Testing
Certify granular materials on Form G&B-104. Attach any required aggregate test results to Form G&B-104.

Material placed without certifications is unauthorized work in accordance with 1512, “Unacceptable and Unauthorized
Work.”
Gradation, quality, and crushing testing are only required for 1906.2, “Material On Hand".

B.2 Moisture Control
I If required by the Schedule of Materials Control, determine the optimum moisture content.

Test for the moisture content in areas that appear least likely to meet specifications.

I Determine the moisture content during compaction using test methods listed in the Grading and Base Manual or by
alternate methods approved by the Engineer.

Meet the moisture content requirements listed in Table 2105-2.

Table 2105-2
Moisture Content Requirements
For Compaction Requirements Relative Moisture Content Requirements*

Minimum of 100% of maximum density 65% — 102%

Minimum of 95% of maximum density 65% — 115%

Quality Compaction 65% — 102%

Penetration Index Method > 65%

* As determined on form G&B-105

Correct for moisture content in areas represented by failing moisture tests, before testing the compaction. Compaction
tests taken in areas represented by failing moisture tests are not valid.

I Note that optimum moisture content determination tests and moisture tests during compaction are required for all
compaction requirements, including quality compaction, LWD, penetration index, and specified density.

B.3 Proctor Tests
The Contractor uses the Department’s proctor test results for optimum moisture determination.

| B.4 Test Rolling
Test roll, per the Schedule of Materials Control and Contract, the top surface of non-granular subgrade and the top of any
granular surface not meeting the requirements of 3149.2.B.2 per 2111 using the test roller as specified in the Contract. If no test
roller is specified, use test roller TR10.

C Preparation of Embankment Foundation
When slopes are steeper than 1:4 (V:H), construct steps before placing embankment material. Construct the steps with a
minimum width of 12 in and a maximum height of 24 inches.

Ensure the foundation area drains freely.
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Compact the bottom of the excavation according to Table 2105-3.

Table 2105-3

Required Compaction for Bottom of Excavation

Excavation Depth
Below Grading Grade *

Material Type

Required Compaction

Structure Backfill

Granular

All depths ) o ) : : .
Structure Backfill Non-Granular 100% of maximum density, LWD, and Quality Compaction
All depths 100% of maximum density, LWD, Penetration Index, and Quality

Compaction

<30in Non-Granular 100% of maximum density, LWD, and Quality Compaction
. 100% of maximum density, LWD, Penetration Index, and Quality
<30in Granular Compaction
>301in Non-Granular 95% of maximum density or 4 passes of a roller t
S - - - -
> 30in Granular 100% of maximum density, LWD, Penetration Index, and Quality

Compaction

*: Excavation below the planned subgrade may be subject to 1402, “Contract Revisions”

t: Use a pad foot roller weighing at least 25,000 Ib. The Engineer may waive the four pass requirement if the
subgrade will not support the roller or direct the Contractor to repair the subgrade. Repairs are subject to 1402.5,
“Extra Work”.

Remove surfacing and excavate an existing road core in accordance with the Contract. Then perform subgrade

preparation on the excavated portion and the new roadcore in accordance with 2112, “Subgrade Preparation,” before placing new

embankment material.

D Excavating Operations

Obtain the Engineer’s written approval before excavating beyond the limits and elevations established by the contract.

Remove rock outcroppings from within the slope lines and to the elevations shown on the plans. Remove loosened rock

from the backslopes. Provide drainage for the shoulder slopes. Do not leave undrainable depressions.

Presplit rock back slopes steeper than 1:1 (V:H). Control blasting operations to eliminate flying rock or debris.

Excavation below the planned subgrade to correct unstable conditions may be subject to 1402, “Contract Revisions”

E Placing Embankment Materials

Place embankments in uniform lifts, parallel to the plan profile grade, over the full width of the roadway. Construct each
lift of material using uniform soil.

Protect structures during placement of embankments.

Place granular materials in the uppermost portion of the subgrade.

Excavate, stockpile, and place topsoil as required by the contract.

Obtain written permission from the Engineer before removing topsoil or granular material from the project.

Embankment materials placed on the road core may not increase the moisture content of the underlying material beyond

the specified limit

Maximum lift thicknesses are controlled by the capability of the equipment to uniformly compact the entire lift in

accordance with the following:

thickness), when uniform results are not achieved.
(2) For structural backfill, the maximum lift thickness is 6 in compacted (8 in loose) thickness.

| (1) For all areas, except for structural backfill, the Engineer will restrict lift thickness to no greater than 12 in (loose

(3) The Engineer may allow thicker lifts over saturated foundation soils. The top of the thicker lift must be at least 4 ft.
below the grading grade.

Uniformly blend the entire thickness of each lift before testing moisture content and compaction. Disc soils with greater

than 20 percent passing the No. 200 sieve.
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Stagger construction traffic uniformly over the full width of the roadway embankment.
Remove snow, ice, and frozen soils from road core before placing embankment.

Use embankment material in the road core with particle sizes no larger than specified in Table 2105-4:

Table 2105-4
Maximum Particle Size in Road Core
Depth from Grading Grade Maxnmu;n Particle Size
nches
<12in 3
1ft.—3ft 6
3ft. -6 ft. 12
> 6 ft. 24
< 2 ft. from a non-plastic structure 3
< 2 ft. from a plastic structure 1
Areas where piling is to be placed 6

Remove surcharges as directed by the contract.
Install settlement plates, if required by the contract. Do not disturb settlement plates.

F Compacting Embankments
Maintain moisture content during compaction per Table 2105-2.

Correct the moisture in areas represented by failing tests before testing the compaction.
Compaction tests taken in areas represented by failing moisture tests are not valid.

I Meeting the requirements of 100% density for the specified density method is equivalent to meeting the requirements for I
the penetration index method.

Uniformly compact each lift of the road core,

For materials not meeting the requirements of 3149.2.B.1, “Granular Materials”:
e  to the specified density requirements per 2105.3.F.1,

e the quality compaction requirements per 2105.3.F.2, and

e  the LWD requirements of 2105.3.F.4

For materials meeting the requirements of 3149.2.B.1, “Granular Materials”:

e  to the specified density requirements per 2105.3.F.1,
e the quality compaction requirements per 2105.3.F.2,
e the penetration index (PI) requirements per 2105.3.F.3, and
e  the LWD requirements of 2105.3.F.4
| Compact all roadway embankment outside of the road core to the quality compaction requirements per 2105.3.F.2. |

Compact the entire length and width of each lift with a roller. Construction traffic does not replace the rolling
requirement.

Compaction requirements on swamp backfills start when the road core embankment is 4 ft. above the water elevation at
the time of construction operations.

The Engineer may waive mechanical compaction requirements on embankment containing predominately rock.

Compact soils around structures with appropriate equipment or hand methods to prevent damage to adjacent structures.
Correct or replace materials in areas represented by a failing test.

Maintain the required compaction until the next layer is placed.

F.1 Specified Density
Compact to meet the requirements of Table 2105-5.
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Number.
F.4 Light Weight Deflectometer (LWD) Method
Compact the entire lift to achieve the LWD target value as required per the LWD procedure for 2105 in the Grading and
Base Manual.
G Agency Quality Assurance (QA)

Table 2105-5

Specified Density Requirements

Embankment Location

Required Compaction
(Relative Density)

< 3ft Below Grading Grade of Road Core, trails, or sidewalks
for non-granular materials, and for all depths of subgrade
preparation and granular materials

100% Minimum

for non-granular materials

> 3ft Below Grading Grade of Road Core, trails, or sidewalks

95% Minimum

within and out of road core. *

Within an excavation trench and backfill of structures, 2451,
“Structural Excavations and Backfills”, for all depths both

100% Minimum

* See plan sheets for modifications, note especially compaction requirements directly
beneath pipes, where no compaction may be required.

F.2 Quality Compaction

Compact each lift until there is no evidence of consolidation during compaction or under traffic, with no:

L]

e  Reaction —a movement back to a former or less advanced condition.
e  Yielding — giving under pressure (flexible)

e  Cracking — cracking of material on visible surface

e Lateral movement — sideways movement of the top surface

F.3 Penetration Index (PI)

Pumping — vertical displacement of the top surface of the compacted layer, not directly under the vehicle tire

Compact the entire lift to achieve a dynamic cone penetration index (DPI) value per Table 2105-6.

Table 2105-6

Maximum Allowable Penetration for DCP

Grading Number t Moisture Content || Ma;r;um Allowable Maximum Allowable Seat
, mm/blow
<5.0 10
3.1-35 5.0-8.0 12
> 8.0 16
<5.0 10
3.6-4.0 5.0-8.0 15
> 8.0 19
<5.0 13
4.1-45 5.0-8.0 17
> 8.0 21 No
<5.0 15 Requirement
46-5.0 5.0-8.0 19
> 8.0 23
<5.0 17
51-55 5.0-8.0 21
> 8.0 25
<5.0 19
5.6-6.0 5.0-8.0 24
> 8.0 28

T As determined by Form G&B-203
|| Percent of dry weight.

Note that a moisture test is not required, if the material meets the toughest requirements for the Grading

Test according to the Schedule of Materials Control. Note: Test for moisture control per 2105.3.B.2, if required by the

Schedule of Materials Control.

G.1 Material Testing
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Perform the following QA tests:

(1) Gradation,

(2) Crushing,

(3) Aggregate Quality, and

(4) Bitumen content (using procedure 1852 in the Laboratory Manual).

Sample the granular materials from the road core after spreading but before compaction.

Select crushing, aggregate quality, and bitumen samples using the random sampling method in the Grading and Base
manual; additional samples and tests may be taken to delineate visually indicated material failures. Select gradation samples from
locations that are at risk of not meeting the specification requirements.

G.2 Compaction Testing
Test for compaction using:

e  Quality compaction, and specified density or the LWD for materials not meeting the requirements of 3149.2.B.1,
“Granular Materials”, or

e Quality compaction, and specified density or granular penetration index or the LWD for materials meeting the
requirements of 3149.2.B.1, “Granular Materials.”

Test for compaction in areas with the greatest rutting or deflection, and near structures, and in an area at least 1 foot
from an unconfined edge.

Correct any area represented by a failing test. Perform additional tests in areas with the greatest rutting or deflection.

For clean granular materials with less than 6% passing the #200 sieve, the Engineer may elect to only use the Quality
Compaction method, 2105.3.F.2.

Use the specified density method for virgin materials only.

The following method may be used in lieu of point testing (penetration index, specified density, or LWD) for material
meeting 3149.2.B.2, “Select Grading Material”, when the material thickness is 18” or less and when not adjacent to Structures per
1101, “Definitions”.

The Engineer may elect, with the concurrence of the Contractor, to have the Contractor test roll per 2111, “Test Rolling”,
material meeting the requirements of 3149.2.B.2, “Select Granular Material”, in lieu of point compaction testing. If this method is
adapted, the Contractor would be required to first place 3" of base on top of the material meeting 3149.2.B.2 prior to test rolling.
For areas failing test rolling the Contractor would be required to remove the base and recompact the material meeting 3149.2.B.2,
then place the base back, and retest roll. There is no additional compensation to the Contractor, if this method is adapted.
Additionally, the material meeting 3149.2.B.2 is not accepted, until acceptable test rolling has occurred.

G.3 Test Rolling
Observe and document all test rolling, per the Schedule of Materials Control and Contract.

H Finishing Operations
Shape and maintain the roadway core to the required grade and cross section and within the tolerance in accordance
with 2112.3.E, “Tolerances” until the next layer is placed.

Perform earthwork finishing and topsoil placement operations concurrently to allow timely completion of erosion control
items. Shape and maintain disturbed areas outside the road core to final grade prior to placing erosion control. Scarify the surface
to a minimum depth of 3 in before placing topsoil. Complete soil preparation, erosion control, and turf establishment, as required
by 2574, “Soil Preparation” and 2575, “Establishing Turf and Controlling Erosion”.

I Disposition of Excavated Material

All surplus materials become the property of the Contractor. Dispose of these materials in accordance with a disposal
plan approved by the Engineer. The disposal plan must comply with all applicable environmental regulations, permit requirements,
and 2104, “Removing Pavement and Miscellaneous Structures”. Disposal of materials before acceptance of the disposal plan is
unauthorized work in accordance with 1512, “Unacceptable and Unauthorized Work”.

J Hold Point

Any failure to meet a requirement creates a Hold Point, whereby no additional material may be placed until Corrective
action and passing retest(s) have occurred, or accepted by the Engineer. All additional material placed before corrective action and
passing retest(s) occur constitutes Unauthorized Work per 1512.2.
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K Geotextile Requirements
Submit the proposed construction sequence for geotextile and fill placement to the Engineer for review at least 21 days
prior to beginning of this element of construction. Place geotextiles, if required in the plan or if directed by the Engineer.

Prepare a smooth surface, free of stones, sticks, or other debris or irregularities that may puncture or tear the geotextile.
Unless otherwise directed or approved by the Engineer, place the geotextile with the highest strength direction (usually the
"machine" or roll direction) oriented in the direction of the greatest expected field stress (this will usually be at right angles to the
centerline of the construction).

If multiple pieces of geotextile are required, field or factory sew adjacent strips, with the seams meeting the strength as
specified in 3733.2B. Use a "double spool" machine capable of sewing a Federal Type 401 locking stitch. Sow a flat, "J", or
butterfly seam type, using thread with a minimum strength of strength of 25 pounds with 1-2 rows of stitching and 5-7 stitches per
inch, and consistent with achieving the required seam strength and as recommended by the geotextile manufacturer.

Approved adhesive listed on the MnDOT approved/qualified products list may be used in lieu of sewing for Types 1, 2, 3,
4, and 5 geotextiles. The approved list for adhesives is found under the geosynthetic heading. Install per the Adhesive Seams
Guidelines found on the geosynthetic/adhesive seams links on the MnDOT approved/qualified products list.

Secure the geotextile so that it is not displaced during subsequent construction. Permit no traffic or construction
equipment to operate directly on the geotextile. Repair any damaged geotextile to the satisfaction of the Engineer by patching and
sewing.

Place fill onto the fabric in uniform lifts as required by the applicable specification, but in no case exceed 12 inches. Use
fill material as shown in the plan or as directed by the Engineer. Use granular materials for placement from 2 feet above water
level and below.

2105.4 METHOD OF MEASUREMENT

A Excavation Material

The Engineer will measure and calculate excavated material quantities according to 1901, “Measurement of Quantities”.
Quantities are limited to measurements within specified construction limits and variances authorized by the Engineer.
The Engineer will measure excavated quantities by excavated volume (EV).

The Engineer will take measurements to determine the limits of material classifications during excavation.

A.l Rock Excavation
The Engineer will include the following in the measurement for rock excavation:

(1) Overbreakage if the plane of the bottom of the excavation falls within a layer or stratum of rock,
(2) 6 in overbreak allowance outside the grading section or as indicated in the plans, and
(3) 24 in measured horizontally, overbreak allowance outside the backslopes for hard rock types.

The Engineer will not provide an allowance for overbreak of pre-split backslopes.

B Borrow Material
The Engineer will measure borrow material quantities by volume in accordance with 1901, “Measurement of Quantities.”

The Engineer will deduct borrow quantities caused by excavation beyond the Contract limits.

The Engineer will deduct borrow quantities caused by placing embankment beyond the Contract limits.

The Engineer will measure all borrow quantities by compacted volume (CV).

C Geotextiles

Measurement will be made by the number of square yards of installed geotextile. No allowance will be made for seams

or overlaps.

D Stabilizing Aggregate
The Engineer will measure Stabilizing Aggregate quantities by compacted volume (CV).

2105.5 BASIS OF PAYMENT
I The contract unit price for accepted quantities of Excavation and Embankment items includes the costs of production,
testing, placement, drying, watering, and compaction.
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A Stabilizing Aggregate
The contract cubic yard price for Stabilizing Aggregate includes the cost of production, testing, compaction, and
placement.

B Geotextiles

The Contract unit price for geotextiles includes the cost of providing, placing, seaming or gluing, testing, anchoring, and
any needed repairs. In the absence of contract unit price and a quantity less the 25,000 square yards, the Department will pay
$2.60 per square yard for Type 5 Geotextile. For a quantity greater than 25,000 square yards, or for any other geotextile other
than Type 5, the Department will pay for Geotextile as extra work in accordance with 1402, “Contract Revisions”.

C Borrow Materials
The contract unit price for borrow materials includes the cost of source preparation, excavation, testing, delivery,
placement, compaction, and final finishing.

Payment for necessary site preparation and restoration from stipulated sources will be compensated separately or as per
1402.5, “Extra Work”, in the absence of a payment provision.

The Department will pay the contract unit prices of both the excavation and borrow contract item for excess material
used as a borrow item.

D Excavated Materials
The contract unit price for excavated materials includes the cost of excavation, testing, final placement, construction of
steps in existing slopes, and disposal.

D.1 Channel and Pond Excavation
The Department will pay an additional $1.00 per cubic yard when the Engineer reclassifies Common Excavation to
Channel and Pond Excavation.

D.2 Rock Excavation

The Department will pay an additional $20.00 per cubic yard when the Engineer reclassifies Cormmon Excavation,
Subgrade, or Channel and Pond Excavation to Rock Excavation. The Department can only apply this price adjustment if the
contract does not contain Rock Excavation and cannot exceed 250 cu. yd.

D.3 Rock Channel Excavation

The Department will pay an additional $100.00 per cubic yard when the Engineer reclassifies Channel and Pond
Excavation to Rock Channel Excavation. The Department can only apply this price adjustment, if the contract does not contain
Rock Channel Excavation and cannot exceed 25 cu. yd.

D.4 Muck Excavation
The Department will pay for muck excavation deeper than the depth shown on the plans, in accordance with Table
2105-7.
Table 2105-7
Price Adjustments for Additional Muck Excavation
Depth below natural surface Compensation
0 ft. — 15 ft. Muck Excavation Contract Unit Price
> 15 ft. — 20 ft. Muck Excavation Contract Unit Price plus $0.30 per cubic yard
> 20 ft. — 25 ft. Muck Excavation Contract Unit Price plus $0.50 per cubic yard
> 25 ft. Negotiated Price

NOTE: These price adjustments are payment in full for all additional costs incurred.

Exception: Compensation for additional Muck Excavation may be subject to the provisions of

1402, “Contract Revisions”.
E Subgrade Preparation
The cost for subgrade preparation under 2105.3.C is incidental, unless there is a pay item for 2112, “Subgrade

Preparation”.
F (Blank)
G Partial Payment Withholdings
| The Department will withhold payment in accordance with 2574, “Soil Preparation” for erodible surfaces.

H Topsoil Borrow

The Department will pay for topsoil borrow in accordance with 2574, “Soil Preparation”.
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I Water
The cost of water used for compaction is incidental to embankment contract items.

J Monetary Price Adjustments Granular Materials
The Engineer may allow the Contractor to accept a monetary price adjustment instead of correcting failing granular
material using granular monetary price adjustment tables found on the Grading and Base website.

The Department will assess a monetary price adjustment for each failing aggregate quality, crushing, gradation, and
bitumen content test result.

The maximum monetary price adjustment is 50%. The Department will apply the monetary price adjustment against the

entire quantity represented by the failing test.

K Contract Item Schedule
The Department will pay for excavation and embankment on the basis of the following schedule:

Item No.: Item: Unit:
| 2105.504 Geotextile Fabric Type (1) square yard |
2105.507 Common Excavation cubic yard
2105.507 Rock Excavation cubic yard
2105.507 Muck Excavation cubic yard
2105.507 Subgrade Excavation cubic yard
2105.507 Channel and Pond Excavation cubic yard
2105.507 Rock Channel Excavation cubic yard
2105.507 Granular Borrow (2) cubic yard
2105.507 Select Granular Borrow (2, 3) cubic yard
2105.507 Common Borrow (2) cubic yard
2105.507 Stabilizing Aggregate (2) cubic yard
2105.509 Stabilizing Aggregate ton
| Notes: (1) Specify Type 1, 2, 3,4, 5, 6, 7, or 8.
I (2) Specify basis of measure: EV, LV, SV, or CV. See 2105.4 and 1901.
(3) Specify basis of percent modification (e.g. 5%, 7%, 10% etc.)

2106 EXCAVATION AND EMBANKMENT — COMPACTED VOLUME METHOD

2106.1 DESCRIPTION
This work consists of excavating and placing embankment.

A Definitions

A.l1 Road Core
The road core is the area below the grading grade to the bottom of the excavation and between the following:

(1) For embankment heights < 30 ft., from the grading grade point of intersections (P.1.s) with a 1:1 (V:H) slope and
(2) For embankment heights > 30 ft., from the grading grade point of intersections (P.I.s) with a 1:1%> (V:H) slope.

A.2 Grading Grade
Grading grade is the bottom of the aggregate base.

A.3 Top of Subgrade
The top of the subgrade is the surface of material immediately beneath the granular material. If there is no granular
layer, then the top of subgrade is the Grading Grade.

A.4 Optimum Moisture Content
The optimum moisture content is determined by the:

e  Moisture Density Test Method (Proctor), or
e  One-Point Proctor Method, or
e  Estimated Optimum Moisture Content Form G&B-305.

A.5 Maximum Density
Maximum density is the maximum density determined by the Moisture Density Test Method (Proctor) test in the Grading
and Base Manual.
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A.6 Select Grading Material
Select grading materials are all mineral soils found in the Triaxial Chart in the Grading and Base Manual, excluding silt.
Silt is defined as soils containing 80% or more silt-sized particles. Marl and organic soils are also excluded.

A.7 Granular Materials
Granular materials meet the requirements of 3149.2.B.1.

A.8 Non-Structural Grading Materials
Non-Structural grading materials are all mineral soils, excess topsoil, and organic soils, capable of supporting construction
equipment.

A.9 Uniform Soils
Uniform soils have the same soil class per the Triaxial Chart in the Grading and Base Manual and have similar color,

moisture content, and performance characteristics.

A.10 Organic Soils
Organic soils contain = 5 percent organic content.

A.11 Geotextiles for Separation

A geotextile used for separation at the location(s) shown in the plan, or as directed by the Engineer. Geotextiles provide
separation between the fill and underlying softer soils, prevent mixing, provide stability during compaction, provide reinforcement,
and minimize differential movement.

2106.2 MATERIALS
A Excavation Material
The Engineer will classify the excavation using the following categories:

A.1 Common Excavation
Material not classified in any other category.

A.2 Subgrade Excavation
All excavation in the road core below a paved surface (concrete, bituminous, and all other stabilized bituminous surfaces
as defined in 2104, “"Removing Pavement And Miscellaneous Structures,” excluding rock, muck, channel, or rock channel excavation.

A.3 Rock Excavation
Material that requires drilling, blasting or ripping before excavation. This includes boulders and other detached rock
larger than 1 cu. yd.

A.4 Muck Excavation

The removal of organic soils as defined in 2106.1.A.10, “Organic Soils,” and other unstable soils as designated by the
plan, and below the natural ground level of marshes, swamps, or bogs, regardless of the moisture content. Muck excavation is
limited to areas over which the roadway embankment or a structure is to be constructed.

A.5 Channel and Pond Excavation
Material from channel changes, waterways, and ponds outside of the roadway embankment not classified as rock channel

excavation.

A.6 Rock Channel Excavation
Material classified as rock excavation from channel changes and waterways outside of the roadway embankment.

I A7 Topsoil Excavation
All excavation material taken from the top of an exposed layer of soil that supports vegetation and is salvaged, stockpiled,
and used in accordance with 2574, “Soil Preparation.”

B Embankment Material
Provide embankment material meeting the specifications in Table 2106-1.
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Table 2106-1
Embankment Material Specifications
Material Specification
Common Embankment 2106.1.A.6, “Select Grading Material”
Granular Embankment 3149.2.B.1, “Granular Material”
Select Granular Embankment | 3149.2.B.2, “Select Granular Material”
Slope Dressing 3877, “Topsoil Material”

Materials obtained by the Contractor from sources outside the roadway must comply with 1601, “Source of Supply and
Quality,” and with 1602, “Natural Material Sources.”

lc Geotextiles
Geotextiles conforming to 3733, “Geotextiles”.

lp Stabilizing Aggregate
Aggregate meeting the requirements of 3149.2.C.

2106.3 CONSTRUCTION REQUIREMENTS
A General
For road core embankment meet the requirements of select grading material per 2106.1.A.6. |

Non-structural grading materials per 2106.1.A.8 may be used as embankment outside the road core.

All forms and the Grading and Base Manual are available on the Grading and Base Website. Unless otherwise designated,
all test procedures are in the Grading and Base Manual.

Perform excavation and embankment operations within the plan excavation limits as required by the contract.

Before beginning excavation and embankment operations, comply with the requirements of 2101, “Clearing and
Grubbing.”

Comply with the erodible surface requirements of 2574, “Soil Preparation.” |

Maintain drainage in excavations and embankment operations at all times. Provide and maintain temporary drainage
facilities until the permanent facilities are complete and operational.

Provide and maintain temporary preparation and erosion control on embankment and stockpiles until finishing operations
per 2105.3.H are complete.

Repair or replace settlement plates damaged by Contractor operations or negligence. |

Protect structures during construction operations. Repair structures damaged by Contractor operations.

Excess materials from within the excavation limits shown on the plans that meet the specified requirements can be used
by the Contractor for embankment items shown on the plans. These excess materials must comply with 1405, “Use of Materials
Found on the Project.”

If the plans show a contract pay item for stabilizing aggregate, place it in accordance with 2211, “Aggregate Base”.

Material generated from the specified excavations on the Project may be utilized in the embankment sections, where
applicable, if the material meets the specifications of the Contract.

B Contractor Quality Control (QC) Testing
Perform Contractor QC testing and submit all required forms, if required in the Schedule of Materials Control. |
Submit results to the Engineer within one business day after sampling. |

Test corrected areas that fail either QC or Quality Assurance (QA) Testing.
Submit to the Engineer the following items: |

e a preliminary Grading and Base Report (G&B-001) (required before work commences),

e afinal Grading and Base Report (G&B-001) (required within two weeks of completion of project), and

e aweekly summary report of tests completed and retests of failing materials (G&B-003) (required the first working
day of the following week).
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I B.1 Aggregate Certification and Aggregate Testing
Certify granular materials on Form G&B-104. Attach any required aggregate test results to Form G&B-104.
Material placed without certifications is unauthorized work in accordance with 1512, “Unacceptable and Unauthorized
Work.”
Gradation, quality, and crushing testing are only required for 1906.2, “Material On Hand".
B.2 Moisture Control
Determine the optimum moisture content.
Test for the moisture content in areas that appear least likely to meet specifications.
I Determine the moisture content during compaction using test methods listed in the Grading and Base Manual or by
alternate methods approved by the Engineer.

Meet the moisture content requirements listed in Table 2106-2.

Table 2106-2

Moisture Content Requirements
For Compaction Requirements Relative Moisture Content Requirements*
Minimum of 100% of maximum density 65% — 102%
Minimum of 95% of maximum density 65% — 115%
Quality Compaction 65% — 102%
Penetration Index Method > 65%
* As determined on form G&B-105

Correct for moisture content in areas represented by failing moisture tests, before testing the compaction. Compaction
tests taken in areas represented by failing moisture tests are not valid.

Note that optimum moisture content determination tests and moisture tests during compaction are required for all
compaction requirements, including quality compaction, LWD, penetration index, and specified density.

B.3 Proctor Tests
The Contractor uses the Department’s proctor test results for optimum moisture determination.

B.4 Test Rolling

Test roll, per the Schedule of Materials Control and Contract, the top surface of non-granular subgrade and the top of any
granular surface not meeting the requirements of 3149.2.B.2 per 2111 using the test roller as specified in the Contract. If no test
roller is specified, use test roller TR10.

C Preparation of Embankment Foundation
When slopes are steeper than 1:4 (V:H), construct steps before placing embankment material. Construct the steps with a
minimum width of 12 in and a maximum height of 24 inches.

Ensure the foundation area drains freely.

Compact the bottom of the excavation according to Table 2106-3.
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Table 2106-3
Required Compaction for Bottom of Excavation
Excavation Depth . . .
Below Grading Grade * Material Type Required Compaction
All depths ) o . . . )
Structure Backfill Non-Granular 100% of maximum density, LWD, and Quality Compaction
All depths 100% of maximum density, LWD, Penetration Index, and Quality
) Granular .
Structure Backfill Compaction
<30in Non- Granular | 100% of maximum density, LWD, and Quality Compaction
o - . - -
<30in Granular 100% of_maX|mum density, LWD, Penetration Index, and Quality
Compaction
>30in Non- Granular | 95% of maximum density or 4 passes of a roller. T
> 30in Granular 100% of_maximum density, LWD, Penetration Index, and Quality
Compaction

*: Excavation below the planned subgrade may be subject to 1402, “Contract Revisions”
t: Use a pad foot roller weighing at least 25,000 Ib. The Engineer may waive the four pass requirement, if the
subgrade will not support the roller or direct the Contractor to repair the subgrade. Repairs are subject to 1402.5,

“Extra Work”.

Remove surfacing and excavate an existing road core in accordance with the Contract. Then perform subgrade

preparation on the excavated portion and the new roadcore in accordance with 2112, “Subgrade Preparation,” before placing new
embankment material.

D Excavating Operations
Obtain the Engineer’s written approval before excavating beyond the limits and elevations established by the contract.

Remove rock outcroppings from within the slope lines and to the elevations shown on the plans. Remove loosened rock

from the backslopes. Provide drainage for the shoulder slopes. Do not leave undrainable depressions.

Presplit rock back slopes steeper than 1:1 (V:H). Control blasting operations to eliminate flying rock or debris.
Excavation below the planned subgrade to correct unstable conditions may be subject to 1402, “Contract Revisions”

E Placing Embankment Materials
Place embankments in uniform lifts, parallel to the plan profile grade, over the full width of the roadway. Construct each

lift of material using uniform soil.

Protect structures during placement of embankments.

Place granular materials in the uppermost portion of the subgrade.

Excavate, stockpile, and place topsoil as required by the contract.

Obtain written permission from the Engineer before removing topsoil or granular material from the project.

Embankment materials placed on the road core may not increase the moisture content of the underlying material beyond

the specified limit.

Maximum lift thicknesses are controlled by the capability of the equipment to uniformly compact the entire lift in

accordance with the following:

(1) For areas, except structural backfill, the Engineer will restrict lift thickness to no greater than 12 in (loose thickness),
when uniform results are not achieved.

(3) For structural backfill, the maximum lift thickness is 6 in compacted (8 in loose) thickness.

(3) The Engineer may allow thicker lifts over saturated foundation soils. The top of the thicker lift must be at least 4 ft.
below the grading grade.

Uniformly blend the entire thickness of each lift before testing moisture content and compaction. Disc soils with greater

than 20 percent passing the No. 200 sieve.

Stagger construction traffic uniformly over the full width of the roadway embankment.
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Remove snow, ice, and frozen soils from road core before placing embankment.

Use embankment material in the road core with particle sizes no larger than specified in Table 2106-4:

Table 2106-4
Maximum Particle Size in Road Core
Depth from Grading Grade Max. Particle Size Inches
<12in 3
1ft. -3 ft 6
3ft.—6ft 12
> 6 ft. 24
< 2 ft. from a non-plastic structure 3
< 2 ft. from a plastic structure 1
Areas where piling is to be placed 6

Remove surcharges as directed by the contract.
Install settlement plates, if required by the contract. Do not disturb settlement plates.

F Compacting Embankments
Maintain moisture content during compaction per Table 2106-2.

Correct the moisture in areas represented by failing tests before testing the compaction.
Compaction tests taken in areas represented by failing moisture tests are not valid.

Meeting the requirements of 100% density for the specified density method is equivalent to meet the requirements for
the penetration index method.

Uniformly compact each lift of the road core,

For materials not meeting the requirements of 3149.2.B.1, “Granular Materials”:
e  to the specified density requirements per 2105.3.F.1,

e the quality compaction requirements per 2105.3.F.2, and

e  the LWD requirements of 2105.3.F.4

For materials meeting the requirements of 3149.2.B.1, “Granular Materials”:

to the specified density requirements per 2105.3.F.1,

the quality compaction requirements per 2105.3.F.2,

the penetration index (PI) requirements per 2105.3.F.3, and
the LWD requirements of 2105.3.F.4

Compact all roadway embankment outside of the road core to the quality compaction requirements per 2106.3.F.2.

Compact the entire length and width of each lift with a roller. Construction traffic does not replace the rolling
requirement.

Compaction requirements on swamp backfills start when the road core embankment is 4 ft. above the water elevation at
the time of construction operations.

The Engineer may waive mechanical compaction requirements on embankment containing predominately rock.

Compact soils around structures with appropriate equipment or hand methods to prevent damage to adjacent structures.
Correct or replace materials in areas represented by a failing test.

Maintain the required compaction until the next layer is placed.

F.1 Specified Density
Compact to meet the requirements of Table 2106-5.
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Table 2106-5
Specified Density Requirements

Required Compaction

Embankment Location (Relative Density)

< 3ft Below Grading Grade of Road Core, trails, or sidewalks for non-
granular materials, and for all depths of subgrade preparation and granular 100% Minimum
materials

> 3ft Below Grading Grade of Road Core, trails , or sidewalks, for all non-
granular materials

Within an excavation trench and backfill of structures, 2451, “Structural
Excavations and Backfills”, for all depths both within and out of road core. *
* See plan sheets for modifications, note especially compaction requirements directly beneath pipes, where
no compaction may be required.

95% Minimum

100% Minimum

F.2 Quality Compaction
Compact each lift until there is no evidence of consolidation during compaction or under traffic, with no:

e  Pumping — vertical displacement of the top surface of the compacted layer, not directly under the vehicle tire.
e  Reaction — a movement back to a former or less advanced condition.
e  Yielding — giving under pressure (flexible)
e  Cracking — cracking of material on visible surface
e Lateral movement — sideways movement of the top surface
F.3 Penetration Index (PI)
Compact the entire lift to achieve a dynamic cone penetration index (DPI) value per Table 2106-6.
Table 2106-6
Maximum Allowable Penetration for DCP
Grading Number t Moisture Content || Ma;:\;:l:nl:ﬂzz::sle Allpod\:)a(ﬂ:;:eat
<5.0 10
3.1-35 5.0-8.0 12
> 8.0 16
<5.0 10
3.6-4.0 5.0-8.0 15
> 8.0 19
<5.0 13
41-45 5.0-8.0 17
> 8.0 21 No
<5.0 15 Requirement
4.6-5.0 5.0-8.0 19
> 8.0 23
<5.0 17
51-55 5.0-8.0 21
> 8.0 25
<5.0 19
5.6-6.0 5.0-8.0 24
> 8.0 28
1 As determined by Form G&B-203
|| Percent of dry weight.
Note that a moisture test is not required, if the material meets the toughest requirements for the Grading
Number.
F.4 Light Weight Deflectometer (LWD) Method

Compact the entire lift to achieve an LWD target value as required per the LWD procedure for 2106 in the Grading and
Base Manual.

G Agency Quality Assurance Testing (QA)
Test according to the Schedule of Materials Control.

G.1 Material Testing
Perform the following QA tests:
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(1) Gradation,

(2) Crushing,

(3) Aggregate Quality, and

(4) Bitumen content (using procedure 1852 in the Laboratory Manual).

Sample the granular materials from the road core after spreading but before compaction.

Select crushing, aggregate quality, and bitumen samples using the random sampling method in the Grading and Base
manual; additional samples and tests may be taken to delineate visually indicated material failures. Select gradation samples from
locations that are at risk of not meeting the specification requirements.

G.2 Compaction Testing
| Test for compaction using:

e Quality compaction, and specified density or the LWD for materials not meeting the requirements of 3149.2.B.1,
“Granular Materials”, or

e Quality compaction, and specified density or granular penetration index or LWD for materials meeting the
requirements of 3149.2.B.1, “Granular Materials.”

Test for compaction in areas with the greatest rutting or deflection, and near structures, and in an area at least 1 foot
from an unconfined edge.

Correct any area represented by a failing test. Perform additional tests in areas with the greatest rutting or deflection.

For clean granular materials with less than 6% passing the #200 sieve, the Engineer may elect to only use the Quality
Compaction method, 2106.3.F.2.

Use the specified density method for virgin materials only.

The following method may be used in lieu of point testing (penetration index, specified density, or LWD) for material
meeting 3149.2.B.2, “Select Grading Material” when the material thickness is 18" or less and when not adjacent to Structures per
1101, “Definitions”.

The Engineer may elect, with the concurrence of the Contractor, to have the Contractor test roll per 2111, “Test Rolling”,
material meeting the requirements of 3149.2.B.2, “Select Granular Material”, in lieu of point compaction Testing. If this method is
adapted, the Contractor would be required to first place 3" of base on top of the material meeting 3149.2.B.2 prior to test rolling.
For areas failing test rolling the Contractor would be required to remove the base and recompact the material meeting 3149.2.B.2,
then place the base back, and retest roll. There is no additional compensation to the Contractor, if this method is adapted.
Additionally, the material meeting 3149.2.B.2 is not accepted, until acceptable test rolling has occurred.

G.3 Test Rolling
Observe and document all test rolling, per the Schedule of Materials Control and Contract.

H Finishing Operations
Shape and maintain the roadway core to the required grade and cross section and within the tolerance in accordance
with 2112.3.E, “Tolerances” until the next layer is placed.

Perform earthwork finishing and topsoil placement operations concurrently to allow timely completion of erosion control
items. Shape and maintain disturbed areas outside the road core to final grade prior to placing erosion control. Scarify the surface
to a minimum depth of 3 in before placing topsoil. Complete soil preparation, erosion control, and turf establishment, as required
by 2574, “Soil Preparation” and 2575, “Establishing Turf and Controlling Erosion”.

I Disposition of Excavated Material

All surplus materials become the property of the Contractor. Dispose of these materials in accordance with a disposal
plan approved by the Engineer. The disposal plan must comply with all applicable environmental regulations, permit requirements,
and 2104, “"Removing Pavement and Miscellaneous Structures”. Disposal of materials before acceptance of the disposal plan is
unauthorized work in accordance with 1512, “Unacceptable and Unauthorized Work”.

] Hold Point

Any failure to meet a requirement creates a Hold Point, whereby no additional material may be placed until Corrective
action and passing retest(s) have occurred, or accepted by the Engineer. All additional material placed before corrective action and
passing retest(s) occur constitutes Unauthorized Work per 1512.2.

K Geotextile Requirements
Submit the proposed construction sequence for geotextile and fill placement to the Engineer for review at least 21 days
prior to beginning of this element of construction. Place geotextiles, if required in the plan or if directed by the Engineer.
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Prepare a smooth surface, free of stones, sticks, or other debris or irregularities that may puncture or tear the geotextile.
Unless otherwise directed or approved by the Engineer, place the geotextile with the highest strength direction (usually the
"machine" or roll direction) oriented in the direction of the greatest expected field stress. (This will usually be at right angles to the
centerline of the construction.)

If multiple pieces of geotextile are required, field or factory sew adjacent strips, with the seams meeting the strength as
specified in 3733.2B. Use a "double spool" machine capable of sewing a Federal Type 401 locking stitch. Sow a flat, "J", or
butterfly seam type, using thread with a minimum strength of strength of 25 pounds with 1-2 rows of stitching and 5-7 stitches per
inch, and consistent with achieving the required seam strength and as recommended by the geotextile manufacturer.

Approved adhesive per the MnDOT approved/qualified products list may be used in lieu of sewing for Types 1, 2, 3, 4,
and 5 geotextiles. The approved list for adhesives is found under the geosynthetic heading. Install per the Adhesive Seams
Guidelines found on the geosynthetic/adhesive seams links on the MnDOT approved products list.

Secure the geotextile so that it is not displaced during subsequent construction. Permit no traffic or construction
equipment to operate directly on the geotextile. Repair any damaged geotextile to the satisfaction of the Engineer by patching and
sewing.

Place fill onto the fabric in uniform lifts as required by the applicable specification, but in no case exceed 12 inches. Use
fill material as shown in the plan or as directed by the Engineer. Use granular materials for placement from 2 feet above water
level and below.

2106.4 METHOD OF MEASUREMENT
No shrinkage factors have been applied or will be applied to any Excavation or Embankment items. The Contractor is
responsible to fully construct the embankment sections as specified in the plan and Special Provisions.

A Excavation Material
The Engineer will measure and calculate excavated material quantities according to 1901, “Measurement of Quantities”.

Quantities are limited to measurements within specified construction limits and variances authorized by the Engineer.
The Engineer will measure excavated quantities by excavated volume (EV).
The Engineer will take measurements to determine the limits of material classifications during excavation.

A.1 Rock Excavation
The Engineer will include the following in the measurement for rock excavation:

(1) Overbreakage if the plane of the bottom of the excavation falls within a layer or stratum of rock,
(2) 6 in overbreak allowance outside the grading section or as indicated in the plans, and
(3) 24 in measured horizontally, overbreak allowance outside the backslopes for hard rock types.

The Engineer will not provide an allowance for overbreak of pre-split backslopes.

B Embankment Material
The Engineer will measure embankment material quantities by volume in accordance with 1901, “Measurement of
Quantities.”

The Engineer will measure all embankment quantities by compacted volume (CV).

C Geotextiles

Measurement will be made of the number of square yards of installed geotextile. No allowance will be made for seams or
overlaps.

D Stabilizing Aggregate
The Engineer will measure Stabilizing Aggregate quantities by compacted volume (CV).

2106.5 BASIS OF PAYMENT
No separate payment will be made for obtaining grading materials from off the Project nor will any payment be made for
disposing of unsuitable or excess material.

The contract unit price for accepted quantities of Excavation and Embankment — Compacted Volume Method items
includes the costs of production, testing, placement, drying, watering, and compaction.

A Stabilizing Aggregate
The contract cubic yard price for Stabilizing Aggregate includes the cost of production, testing, compaction, and
placement.
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B Geotextiles

The Contract unit price for geotextiles includes the cost of providing, placing, seaming or gluing, testing, anchoring, and
any needed repairs. In the absence of contract unit price and a quantity less the 25,000 square yards, the Department will pay
$2.60 per square yard for Type 5 Geotextile. For a quantity greater than 25,000 square yards, or for any other geotextile other
than Type 5, the Department will pay for Geotextile as extra work in accordance with 1402, “Contract Revisions”.

C Embankment Materials
The contract unit price for embankment materials includes the cost of testing, delivery, placement, compaction, and final
finishing.

Payment for necessary site preparation and restoration from stipulated sources will be compensated separately or as per
1402.5, “Extra Work”, in the absence of a payment provision.

D Excavated Materials
The contract unit price for excavated materials includes the cost of excavation, testing, construction of steps in existing

slopes and disposal.

D.1 Channel and Pond Excavation
The Department will pay an additional $1.00 per cubic yard when the Engineer reclassifies Common Excavation to
Channel and Pond Excavation.

D.2 Rock Excavation

The Department will pay an additional $20.00 per cubic yard when the Engineer reclassifies Common Excavation,
Subgrade, or Channel and Pond Excavation to Rock Excavation. The Department can only apply this price adjustment if the
contract does not contain Rock Excavation and cannot exceed 250 cu. yd.

D.3 Rock Channel Excavation

The Department will pay an additional $100.00 per cubic yard when the Engineer reclassifies Channel and Pond
Excavation to Rock Channel Excavation. The Department can only apply this price adjustment, if the contract does not contain
Rock Channel Excavation and cannot exceed 25 cu. yd.

D.4 Muck Excavation
The Department will pay for muck excavation deeper than the depth shown on the plans, in accordance with Table
2106-7.
Table 2106-7
Price Adjustments for Additional Muck Excavation
Depth below natural surface Compensation
0 ft. — 15 ft. Muck Excavation Contract Unit Price
> 15 ft. — 20 ft. Muck Excavation Contract Unit Price plus $0.30 per cubic yard
> 20 ft. — 25 ft. Muck Excavation Contract Unit Price plus $0.50 per cubic yard
> 25 ft. Negotiated Price
NOTE: These price adjustments are payment in full for all additional costs incurred.
Exception: Compensation for additional Muck Excavation may be subject to the provisions of 1402, “Contract
Revisions”.
E Subgrade Preparation
The cost for subgrade preparation under 2106.3.C is incidental, unless there is a pay item for 2112, “Subgrade
Preparation”.
F (Blank)
G Partial Payment Withholdings
| The Department will withhold payment in accordance with 2574, “Soil Preparation” for erodible surfaces.

H (Blank)
I Water

The cost of water used for compaction is incidental to embankment contract items.

J Monetary Price Adjustments Granular Materials
The Engineer may allow the Contractor to accept a monetary price adjustment instead of correcting failing granular
material using granular monetary price adjustment tables found on the Grading and Base website.
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The Department will assess a monetary price adjustment for each failing aggregate quality, crushing, gradation, and
bitumen content test result.

The maximum monetary price adjustment is 50%. The Department will apply the monetary price adjustment against the
entire quantity represented by the failing test.

K Contract Item Schedule
The Department will pay for excavation and embankment on the basis of the following schedule:

Item No.: Item: Unit:
| 2105.504 Geotextile Fabric Type (1) square yard |
2106.507 Excavation — Common cubic yard
2106.507 Excavation — Rock cubic yard
2106.507 Excavation — Muck cubic yard
2106.507 Excavation — Subgrade cubic yard
2106.507 Excavation — Channel and Pond cubic yard
2106.507 Excavation — Rock Channel cubic yard
2106.507 Granular Embankment (CV) cubic yard
2106.507 Select Granular Embankment (2) (CV) cubic yard
2106.507 Common Embankment (CV) cubic yard
2106.507 Stabilizing Aggregate (CV) cubic yard
2106.509 Stabilizing Aggregate Ton

I Notes: (1) Specify Type 1,2, 3,4, 5, 6, 7, or 8.
(2) Specify basis of percent modification (e.g. 5%, 7%, 10% etc.)

2111  TEST ROLLING

2111.1 DESCRIPTION
This work consists of providing and operating equipment to test roll roadway embankments.

A Definitions

A.1 Strip
Strip is the area covered by the rolling tire.

2111.2 EQUIPMENT
Provide one or both test roller(s), as specified in the Contract, meeting the following applicable requirements:

A.l1 Pneumatic Tires for Test Roller — 30 (TR30)

(1) Two pneumatic tires spaced at least 6 ft. apart, center to center,

2) Tire sizes of 18 x 24 or 18 x 25, and

3) Inflate tires to 95 psi.

A.2 Pneumatic Tires for Test Roller — 10 (TR10)

(1) Tire width maximum of 17 inches for the front axle tires, and a maximum of 11 inches for the rear axle tires,
and

2) Inflate tires to within 2 psi of tire or vehicle manufacturer’s maximum psi rating. The minimum psi rating must
be 80 psi.

B.1 Load for TR30
Provide a mass load on each tire from 14.9 ton to 15.1 ton.

B.2 Load for TR10

Provide a tandem truck with a minimum legal capacity of 52,000 pounds, and a minimum front axle capacity of 18,000
pounds. Load the truck such that the front axle is loaded to a minimum of 16,000 pounds, and the total weight of the truck and
load is @ minimum of 50,000 pounds.

C Deflection Measurement
Measure deflection from the top of the unrolled embankment to bottom of the rut at the time of rolling.

Mark failing areas with an approved deflection measurement device approved by the Engineer, set to measure a depth
per 2111.3B and mounted over the center of the front axle and offset 12 inches from the outside edge of each tire. The Engineer
may allow alternate deflection recording devices.
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2111.3 CONSTRUCTION REQUIREMENTS

Do not cross over a bridge using test roller TR30 loaded to greater than 18,000 pounds (gross weight), additionally
provide a blister of fill of at least 4’ in depth, when test rolling with a loaded TR30 test roller over a structure other than a bridge.

Protect all structures from damage that may be caused by the test roller.

All forms and the Grading and Base Manual are available on the Grading and Base Website. Unless otherwise designated
all test procedures are in the Grading and Base Manual.

I Test roll on the layer as specified in the Contract. Use TR10 on Aggregate Base (2211) and non-stabilized Full-Depth I
Reclamation (2215). If a test roller is not designated in the Contract for Excavation and Embankment (2105 or 2106), use TR10.

Construct the embankment surface to the design cross section and profile as per 2112, “Subgrade Preparation.”

For TR30, position the roller tongue parallel to the grade at the time of testing.

After test rolling, repair and maintain the surface per 2112, “Subgrade Preparation” until placement of the next layer.

Test roll the entire length and width at the top of layers designated in the Contract, from shoulder point of intersection to
shoulder point of intersection or width of the subcut. Roll the first strip at the PI, roll subsequent passes with one wheel centered
between the wheel paths of the previous pass, until the entire surface is covered at approximately a four foot interval between the

center of each pass.

Weigh the test roller at an independent certified scale facility, and provide documentation to the Engineer.

| Repair Structures damaged by Contractor operations or negligence. |
A Testing Requirements
A.l1 General

Make two passes over each strip covered by the tire width for non-granular materials, and one pass over each strip
covered by the tire for granular materials at an operating speed from 2.5 mph to 5 mph. Granular materials are defined as meeting
the requirements of 3149.2.B.1.

Engineer is to observe testing from behind the roller and mark and record failing areas immediately.

The Engineer may require a layer be tested again, if the next layer is not placed within the same construction season.

Keep roller parallel to grade when testing.

Correct areas that fail test rolling.

A.2 Testing Requirements Specific
(1) Surface Preparation

(@) Embankment surface (2105/2106) — Prepare the embankment surface within 4 in of the design cross-section and
profile.
I (b) Base or non-stabilized full depth reclamation surface (2211 & 2215) — Perform test rolling prior to tolerancing. |
(c) Compact surface with a smooth-drum compactor immediately prior to test rolling.
(d) Ensure the surface is free of marks, tracks, rutting, or ridged material to prevent collection of false readings.

B Acceptance Requirements

B.1 Acceptance Requirements TR30
Meet the applicable requirement for 2105 or 2106 materials listed in Table 2111-1 for TR30.
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action and passing retest(s) have occurred, or accepted by the Engineer. All additional material placed before corrective action and

Table 2111-1 TR30
Acceptance Criteria — Maximum Deflection
Granular & Non-Granular Materials (2105, 2106)

Material Type

Maximum Deflection

Granular materials not covered by stabilizing materials 3in

All other materials, including granular materials covered by 2in

stabilizing materials.

B.2 Acceptance Requirements TR10

Meet the criteria listed in Table 2111-2 for TR10, and the criteria for quality compaction in 2105.3.F.2.

Table 2111-2 TR10

Acceptance Criteria — Maximum Deflection

Material Type

Maximum Deflection

Granular & Non-Granular Materials (2105, 2106)

0.6 inches

Non-Stabilized Full-Depth Reclamation (2215)
Aggregate Base (2211)

0.4 inches

C Testing Corrected Areas

Repeat testing after all failing areas have been repaired.

The Engineer may waive repeat testing on corrected areas that are less than 2 road stations in length.

D Hold Point

Any failure to meet a requirement creates a Hold Point, whereby no additional material may be placed until Corrective

passing retest(s) occur constitutes Unauthorized Work per 1512.2.

2111.4 METHOD OF MEASUREMENT

The Engineer will measure test rolling by length for the entire width, when it is listed as a contract item in the contract.

The Engineer will separately measure test rolling on each roadbed for divided highways.

All Test Rolling shall be combined into one quantity.

2111.5 BASIS OF PAYMENT

Test rolling on embankment constructed under this contract is incidental to the embankment, base, or full depth
reclamation contract item, unless it is listed as a separate contract item.

The Department will pay for all repairs to failing sections constructed under a previous contract in accordance with 1402,

“Contract Revisions.”
The Department will pay for test rolling embankment constructed under a previous contract based on the following
schedule:
Item No.: Item: Unit:
2111.519 Test Rolling road station
2112 SUBGRADE PREPARATION

2112.1 DESCRIPTION

This work consists of shaping, mixing, and compacting the subgrade, as defined in 2105.

2112.2 MATERIALS — (BLANK)

2112.3 CONSTRUCTION REQUIREMENTS
A General

All forms and the Grading and Base Manual are available on the Grading and Base Website. Unless otherwise designated

all test procedures are in the Grading and Base Manual.

Repair structures damaged by Contractor operations or negligence.

Scarify, mix, and compact the top 6 in of the subgrade. Correct areas represented by failing tests.
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Excavation below the planned subgrade to correct unstable conditions may be subject to 1402, “Contract Revisions”.

B Contractor QC Testing
Perform Contractor QC testing and submit all required forms, if required in the Schedule of Materials Control.

Submit results to the Engineer within one business day after completion of test.

Test corrected areas that fail either QC or Quality Assurance (QA) Testing.

Submit to the Engineer the following items:

e a preliminary Grading and Base Report (G&B-001) (required before work commences),

e afinal Grading and Base Report (G&B-001) (required within two weeks of completion of project, and

e aweekly summary report of tests completed and retests of failing materials (G&B-003) (required the first working
day of the following week).

I B.1 Proctor Testing
The Contractor uses the Department’s proctor test results for optimum moisture determination.
B.2 Moisture Control During Placement
I If required by the Schedule of Materials Control, determine the moisture content during compaction using test methods
approved by the Engineer and provide daily QC testing results for the moisture content to the Engineer.

Maintain the moisture content during compaction between 65 percent and 102 percent of optimum moisture content.

C Density
I Test for compaction compliance per 2105. Achieve and maintain the compaction requirements, until placement of the I
next Lift.
D Agency Quality Assurance Testing (QA)
Test according to the Schedule of Materials Control. The Engineer will test for compaction in areas with the greatest
rutting or deflection. Retest failing areas after correction. Note: Test for moisture control per 2112.3.B.2, if required by the
Schedule of Materials Control.

E Tolerances
Finish the surface of each layer within 0.05 ft. above to 0.10 ft. below the cross section shown on the plans before
placing the next layer.

F Hold Point

Any failure to meet a requirement creates a Hold Point, whereby no additional material may be placed until Corrective
action and passing retest(s) have occurred, or accepted by the Engineer. All additional material placed before corrective action and
passing retest(s) occur constitutes Unauthorized Work per 1512.2.

2112.4 METHOD OF MEASUREMENT
The Engineer will measure subgrade preparation by length, along the centerline of the embankment. The Engineer will
separately measure work on each embankment on divided highways.

2112.5 BASIS OF PAYMENT
I The contract road station price for Subgrade Preparation includes all costs of testing and subgrade preparation on I
embankment constructed as required by this contract.
Areas not represented by passing QC tests are unacceptable work per 1512, “Unacceptable and Unauthorized Work.”

The Department will pay for subgrade preparation on the basis of the following schedule:

Item No.: Item: Unit:
2112.519 Subgrade Preparation road station

2118 AGGREGATE SURFACING

2118.1 DESCRIPTION
This work consists of placing an aggregate wearing course on the roadway and shoulders.
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2118.2 MATERIALS
A Aggregate 3138
Provide the class of aggregate as required by the contract with the following exceptions:

e  Class 1 with a minimum bitumen content of 1.5% may be substituted for class 2.
e  Bituminous millings meeting a gradation of 100% passing the 1.5” sieve and 95-100% passing the 1” sieve may be
used for the 1-2’ fillet/rollover outside of a paved shoulder.

2118.3 CONSTRUCTION REQUIREMENTS
All forms and the Grading and Base Manual are available on the Grading and Base Website. Unless otherwise designated
all test procedures are in the Grading and Base Manual.

Repair structures damaged by Contractor operations or negligence.

Construct aggregate surfacing in accordance with 2211, “Aggregate Base.” Use the Quality Compaction Method specified
in 2105.3.F.2. Maintain the moisture content at or above 5 percent by dry weight during compaction.

A Contractor Quality Control (QC) Testing
Comply with the QC requirements of 2211.3B, “Contractor Quality Control Testing”, except that no test rolling is required. Comply
with the Schedule of Materials Control.

B Agency Quality Assurance Testing (QA)

Comply with the requirements of 2211.3.D, “Agency Quality Assurance Testing”. Use 2211.3.D.2b, “Quality Compaction
Method” to verify compaction. Test according to the Schedule of Materials Control.

C Hold Point

Any failure to meet a requirement creates a Hold Point, whereby no additional material may be placed until corrective
action and passing retest(s) have occurred, or accepted by the Engineer. All additional material placed before corrective action and
passing retest(s) occur constitutes Unauthorized Work per 1512.2.

2118.4 METHOD OF MEASUREMENT
The Engineer will measure the aggregate surfacing in accordance with 1901, “Measurement of Quantities.”

The Engineer will not make deductions for the mass or volume of water and admixtures.

Mass and Volume conversion tables are in the Grading and Base Manual.

2118.5 BASIS OF PAYMENT

The contract unit price for the accepted quantities of Aggregate Surfacing includes the costs of production, testing,

placement, watering or drying, and compaction.

All aggregate surfacing placed before the Engineer accepts the Contractor’s certification is unauthorized work in
accordance with 1512, “Unacceptable and Unauthorized Work.”

The Engineer may allow the Contractor to accept a monetary price adjustment instead of correcting failing material in
accordance with:

e Table 2211-4,
I o Table 2211-5, and
The monetary price adjustment table for aggregate quality on the Grading and Base website.

The Department will assess a monetary price adjustment for each failing aggregate quality, crushing, gradation, and
bitumen content results.

For surfacing gradations used for shouldering that fail because they are too fine, the Engineer may elect to accept the
material without a monetary price adjustment, if the material meets the engineering intent of the specification.

The maximum monetary price adjustment is 50%.
The Department will apply the monetary price adjustment against the entire quantity represented by the failing test(s).

The Department will pay for aggregate surfacing on the basis of the following schedule:

Item No.: Item: Unit:
2118.507 Aggregate Surfacing, (LV), Class ___ cubic yard
I 2118.507 Aggregate Surfacing, (CV), Class ____ cubic yard
2118.509 Aggregate Surface, Class _____ ton
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2123 EQUIPMENT RENTAL

2123.1 DESCRIPTION
This work consists of providing laborers and operating equipment for work required by the contract, directed by the
Engineer, and paid by the Department.

2123.2 GENERAL REQUIREMENTS
Provide equipment as approved by the Engineer.

Provide equipment with rubber tires or smooth street plates when operating on bituminous or concrete surfaces.
Provide towing equipment with sufficient power to tow equipment required by the contract and not damage the work

2123.3 SPECIFIC REQUIREMENTS

Provide rental equipment in accordance with the following specific requirements regarding type, size, capacity, power, or
dimensions.

A Motor Grader

Provide a self-propelled motor grader with the following characteristics:

1) Pneumatic-tired wheels,

2) Power-assisted controls

3) A mass of at least 19,000 Ib,

“4) Moldboard at least 12 ft long with a suitable cutting edge, and
(5) A suitable scarifier.

B Dozer

Provide a crawler-type tractor with at least 75 hp at the tow bar and power assisted controls, equipped with an angle or
fixed dozer blade at least 90 in wide. When providing an angle blade, ensure that the blade will adjust to an angle of 90 degrees
with the direction of travel of the tractor.

The Department will consider the dozer blade and tractor as a single unit.

C Scraper

Provide scrapers meeting the following characteristics:

1) Carryall type scrapers mounted on pneumatic-tired wheels, or

2) Rotary type scrapers towed by a tractor of suitable size, and

3) Having a volumetric capacity as required by the contract that shall correspond with the manufacturer’s rated

heaped capacity.

D Dragline
Provide a full-revolving type dragline equipped with a bucket of at least the size required by the contract.

Provide 1 cu. yd draglines with at least a 45 ft boom and a working radius of at least 35 ft.

Provide 272> cu. yd draglines with at least an 80 ft boom and a working radius of at least 60 ft .

Provide draglines in other sizes with the boom length and working radius as required by the contract.

For swamp work, provide one set of mats for each dragline. Provide mats each with a length at least equal to twice the
distance between the outside edges of the crawler treads. Ensure the combined width of all the mats equals at least twice the
bearing length of the crawler treads.

E Power Shovel

Provide a full-revolving, crawler-type power shovel with a bucket in the size recommended by the manufacturer. Provide
the shovel in the size required by the contract in accordance with the bucket capacity.

F Tractor

Provide a crawler type tractor with the power at the draw-bar as required by the contract. Measure the power in

horsepower.

G Pneumatic-Tired Roller
Provide pneumatic-tired rollers meeting the following characteristics:

1) Compacting width of at least 5 ft,
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2) Constructed to allow the gross mass to vary, as directed by the Engineer, from 100 Ib per in to 250 Ib per in of
rolling width,

3) Tires arranged to obtain compaction over the full compacting width with each pass of the roller, and

“4) Self-propelled or provided with suitable tractive equipment, unless otherwise required by the contract.

If a single tractive unit propels more than one roller, the Engineer will count the combination as a single roller unit.

H Tamping Roller

Provide a tamping roller meeting the following characteristics:

(1) Consists of two sections, each with a drum at least 48 in in diameter; and

2) A gross mass and number of pads as approved by the Engineer.

I (Blank)

J Steel-Wheeled Roller

Provide a self-propelled steel-wheeled roller meeting the following characteristics:

(1) A total mass of at least 8 tons unless otherwise required by the contract,

2) Capable of reversing without backlash,

3) Equipped with spray attachments for moistening rolls on both the front and back, and
(€)) Either tandem type or three-wheeled type, unless otherwise required by the contract.

If using vibratory rollers, use rollers that produce 250 Ib per in of width.

K Truck

Provide a truck meeting the following characteristics:

1) A manufacturer’s rated capacity of at least 1.5 ton,

(2) A volumetric capacity of at least 5 cubic yards,

3) A power-operated hoist,

“4) A end dump type metal dump box, and

(5) A rear axle equipped with dual wheels and tires at least 8 in wide in accordance with the manufacturer’s

designated size.

L Rotary Tiller

Provide a rotary tiller at least 54 in wide and adjustable to depths up to 9 in.

M Front End Loader

Provide a crawler type or rubber-tired front end loader meeting the following characteristics:

1) Equipped with a power-operated loader bucket with the minimum struck capacity required by the contract,
2) Capable of excavating at least 10 in deep below the bottom of the treads or tires, and

3) Capable of loading the excavated material on the trucks used for hauling.

N Disk Harrow

Provide a disk harrow of sufficient size and mass to manipulate the soils to 12 in deep as approved by the Engineer.
2123.4 METHOD OF MEASUREMENT

A Equipment Hours
The Engineer will measure rental of each unit of equipment by the number of hours of actual working time and necessary
traveling time within the project.

B Common Laborer Hire
The Engineer will measure common laborer hire by the hours of actual working time and necessary traveling time within
the project.

2123.5 BASIS OF PAYMENT

The contract price per hour for equipment rental includes the cost of the use and operation of equipment, the operators
and any tractive equipment and required accessories. The contract price per hour is subject to the requirements of this section for
additional compensation if the Contractor is obligated to pay overtime wages for work performed on Sundays, holidays, or during
overtime periods.

The contract price per hour for Common Laborers includes the cost of hand tools used by laborers. The contract price
per hour is subject to the requirements of this section for additional compensation if the Contractor is obligated to pay overtime
wages for work on Sundays, holidays, or during overtime periods.
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The Department will only compensate the Contractor in addition to the Contract price per hour for equipment rental or
common laborer hire for work performed during overtime periods or on Sundays or holidays if the work is directed by the Engineer.
If the Engineer directs the use of equipment or common laborers during overtime periods or on Sundays or holidays, the
Department will pay the Contractor only the increased wages that the Contractor is obligated to pay under the terms of wage
agreements. The Department will pay the increased wages to the Contractor by increasing the contract price per hour for the
equipment or common laborers used by an amount equal to the difference between the normal hourly wage for straight time work
and the overtime hourly wage actually paid the laborers for operating the equipment or performing the labor, based on the
Contractor’s payroll.

The contract price per hour for equipment rental includes the cost of supervision by the Contractor necessary to
accomplish the work, as directed by the Engineer.

The Department will provide payment for equipment rental on the basis of the following schedule:

Item No.: Item: Unit:
2123.510 Common Laborers hour
2123.510 Motor Grader hour
2123.510 ___ cubic yard Dragline hour
2123.510 ____cubic yard Shovel hour
2123.510 ___ cubic yard Scraper hour
2123.510 Dozer hour
2123.510 __ cubic yard Truck hour
2123.510 ___horsepower Tractor hour
2123.510 Rotary Tiller hour
2123.510 Disk Harrow hour
2123.510 __ cubic yard Front End Loader hour
2123.510 Pneumatic-Tired Roller hour
2123.510 Pneumatic-Tired Roller (Tractor Drawn) hour
2123.510 Pneumatic-Tired Roller (Self Propelled) hour
2123.510 Tamping Roller hour
2123.510 ____ton Steel-Wheeled Roller hour

2130 APPLICATION OF WATER FOR DUST CONTROL

2130.1 DESCRIPTION
This work consists of providing and applying water to control dust created by the traveling public within the project as
directed by the Engineer.

2130.2 MATERIALS
Provide reasonably clean water.

2130.3 CONSTRUCTION REQUIREMENTS

Use a water supply and equipment capable of applying the quantity of water required to abate dust and avoid
unwarranted loss of water through evaporation, absorption, or drainage. Apply the water at the time and in the quantity approved
by the Engineer.

2130.4 METHOD OF MEASUREMENT
The Engineer will measure water for payment by volume. The Engineer may deduct payment for water wasted if the
Contractor fails to coordinate the water application with other operations as directed by the Engineer.

2130.5 BASIS OF PAYMENT
The contract unit price for Waterincludes the cost of providing, transporting, and applying the water as directed by the
Engineer. The Department will only pay for water applied for dust control for the project as approved by the Engineer.

The Department considers the cost of water used for the following as included in the contract unit prices for the relevant
contract pay items:

(1) Water used for sprinkling,

2) Water used in the construction of concrete pavements,

3) Water used in the production or curing of concrete,

“4) Water used to maintain plant life,

(5) Water used in compacting soil and aggregate, and

(6) Water used for dust control on Contractor-selected haul roads, detours, or work sites outside of the project,
and
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@) Water applied for dust control or pavement cleaning caused by the Contractor’s equipment and operations,
including abatement of nuisance dust for adjacent landowners and dust conditions detrimental to the safety of
the traveling public, as directed by the Engineer.

The Department will pay for water applied to aggregate surfaces for dust control caused by the traveling public on
portions of the project open to traffic as directed or approved by the Engineer at a unit price of $20 per 1,000 gal in the absence of
the Contract Pay Item 2130.523.

The Department will pay for application of water for dust control on the basis of the following schedule:

Item No.: Item: Unit:
2130.523 Water MGal

2131  APPLICATION OF CALCIUM CHLORIDE

2131.1 DESCRIPTION
This work consists of applying calcium chloride as a surface treatment or as an admixture while grading or placing
aggregate base or surface courses.

2131.2 MATERIALS
A Calcium Chloride 3911

B Water
Provide water meeting the water quality rules established by the State of Minnesota.

2131.3 CONSTRUCTION REQUIREMENTS
I All forms and the Grading and Base Manual are available on the Grading and Base Website. Unless otherwise designated I
all test procedures are in the Grading and Base Manual. Repair structures damaged by Contractor operations or negligence.

A Surface Application
Apply a uniform layer of dry or liquid calcium chloride following the rates listed in the Grading and Base Manual.

B Admixture Application
Use one of the following calcium chloride application methods:

(1) Mix the calcium chloride with the aggregate during aggregate production. Use a separate conveyor or metering
device to add calcium chloride to the aggregate.

(2) Apply dry calcium chloride as a surface application and mix with the specified layer.

(3) Apply calcium chloride solution as a surface application.

2131.4 METHOD OF MEASUREMENT
The Engineer will measure dry calcium chloride by weight and calcium chloride solutions by volume.

2131.5 BASIS OF PAYMENT

The Department will pay for the application of water used with dry calcium chloride in accordance with 2130, “Application
of Water for Dust Control.”

The Department will pay for the application of calcium chloride on the basis of the following schedule:

Item No.: Item: Unit:
2131.506 Calcium Chloride Solution gallon
2131.509 Calcium Chloride, Type ____ Solution ton
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Base Construction

2211 AGGREGATE BASE

2211.1 DESCRIPTION
This work consists of providing, placing, and compacting aggregate base.

2211.2 MATERIALS

A Aggregate 3138

Provide the class of aggregate as required by the contract.

2211.3 CONSTRUCTION REQUIREMENTS

All forms and the Grading and Base Manual are available on the Grading and Base Website. Unless otherwise designated
all test procedures are in the Grading and Base Manual.

A General

Remove aggregate base, placed under the contract that saturates subgrade soils, and then dry and re-compact the
subgrade.

Repair structures damaged by Contractor operations or negligence.

Compact and shape the aggregate base, to the plan dimensions, before suspending operations.

B Contractor Quality Control (QC) Testing
Perform Contractor QC testing and submit all required forms, if required by the Schedule of Materials Control.

Certify materials on Form G&B-104. Attach any required aggregate test results to Form G&B-104.

Submit results to the Engineer within one business day after sampling.

Submit to the Engineer the following items:

e a preliminary Grading and Base Report (G&B-001) (required before work commences),

e afinal Grading and Base Report (G&B-001) (required within two weeks of completion of project), and

e aweekly summary report of tests completed and retests of failing materials (G&B-003) (required the first working

day of the following week).

Retest corrected base, which fails either QC or Quality Assurance (QA) testing. Correct failing material, before placing the
next lift and provide copies to the Engineer before QA testing.

If required by the Schedule of Materials Control, test for the moisture content in areas that appear least likely to meet
specifications. Note that moisture tests during compaction are required for all compaction requirements, including quality
compaction, LWD, penetration index, and specified density.

Test roll, per the Schedule of Materials Control and Contract, the top surface per 2111 using test roller TR10.

Gradation, quality, and crushing testing are only required for 1906.2, “Material On Hand".

Provide the Engineer a copy of the test results on a daily basis.

C Placing and Compacting
Ensure the underlying layer meets QC and QA requirements before the next layer is placed.

Maintain the moisture content per Table 2211-1.

Table 2211-1
Moisture Required for Base Compaction
Moisture Content
(% by dry weight)

= 7%

Classification

Class 3 and 4
(< 2.5% bitumen content)
Class 5, 5Q, and 6
(< 2.5% bitumen content)
Classes 3, 4, 5, 5Q, and 6
(= 2.5% bitumen content)

= 5%

3% < moisture content < 7%
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Ensure the aggregate material has a uniform consistency before compaction.

Place and compact lifts per Table 2211-2.

Table 2211-2
Rollers Required for Compaction
Base Lift Thickness / Bitumen Content Required Rollers
< 3in / Any Bitumen Content Use Pneumatic Rollers only
> 3 in to < 6 in / Bitumen Content < 2.5% Use both Vibratory and Pneumatic Rollers
Use both Vibratory Pad Foot roller weighing at
least 25,000 Ib. and 25 ton Pneumatic Roller

> 3 into < 6 in / Bitumen Content > 2.5%

Place and compact the base to support traffic, while allowing no greater than 2 inch of surface displacement, when
measured using a straightedge. Construct the aggregate layer to +£0.05 ft. of the profile and cross-section as required by the
contract in accordance with 2112, “Subgrade Preparation.” Maintain the compaction, quality, integrity, and properties of the
aggregate material in each lift until the next lift or layer is placed.

I Uniformly compact each lift to meet the requirements of 2211.3.D.2.a, 2211.3.D.2.b, 2211.3.D.2.c, and 2211.3.D.2.d.

Correct, blend, and re-compact material represented by failing tests.

D Agency Quality Assurance (QA)

Test according to the Schedule of Materials Control. Note: Test for moisture control per 2211.3.B, if required by the
Schedule of Materials Control.

D.1 Gradation and Aggregate Quality Sampling and Testing

Sample aggregates from the roadway after spreading but before compaction using the random sampling method in the
Grading and Base Manual; additional samples and tests may be taken to delineate visually indicated material failures.

Test the entire lot or area of corrected material with new random samples.

The Engineer will test materials for the contract item Stockpile Aggregates before delivery and stockpiling.

D.2 Compaction

I The Engineer will test for compaction in the areas with the greatest rutting or deflection, and in an area at least 1 foot
from an unconfined edge.

The Engineer will perform a new test in corrected areas with the greatest rutting or deflection.

I Test for compaction using quality compaction per 2211.3.D.2.b and

e  penetration index per 2211.3.D.2.c, or

e  specified density per 2211.3.D.2.a, or
e  LWD method per 2211.3.D.2.d.

D.2.a  Specified Density Method
Use the specified density method on virgin aggregates only.

Verify by testing that each lift is compacted to at least 100 percent of maximum density.

D.2.b  Quality Compaction Method
Comply with the requirements of 2105.3.F.2.

D.2.c Penetration Index Method
Verify that each lift meets the penetration index and seating value per Table 2211-3.
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Table 2211-3
Penetration Index Method — Maximum Seat and DPI
Grading Number t | Moisture Content|| Max;n;::_‘: ?Il:sx-llable MaD):? "l'.::neyz}g:?]le Test Layer, in*
<5.0 40 10 4-6
3.1-35 5.0-8.0 40 12
> 8.0 40 16
<5.0 40 10 4-6
3.6-4.0 5.0-8.0 45 15
> 8.0 55 19
<5.0 50 13 5_6
4.1-45 5.0-8.0 60 17
> 8.0 70 21
<5.0 65 15
4.6-5.0 5.0 - 8.0 75 19 6-12
> 8.0 85 23
<5.0 85 17
5.1-55 5.0 - 8.0 95 21 7-12
> 8.0 105 25
<5.0 100 19
5.6 - 6.0 5.0 - 8.0 115 24 8-12
> 8.0 125 28
T As determined by Form G&B-204
| Percent of dry weight.
* If layer to be placed is thinner than the Test Layer, use 2211.3.D.2.b, “Quality Compaction Method”.
Note: When bitumen content is > 2.5%, compact to achieve a penetration index value of 10 mm and a seating value of
40 mm, as determined by Form G&B-205.
Note that a moisture test is not required, if the material meets the toughest requirements for the Grading Number.

D.2.d Light Weight Deflectometer (LWD) Method
Compact the entire lift to achieve an LWD target value as required per the LWD procedure for 2211 in the Grading and

Base Manual.

D.3 Test Rolling
Observe and document all test rolling, per the Schedule of Materials Control and Contract.

E Aggregate for the Contract Item Stockpile Aggregate
Produce and certify the class of material required by the contract using form G&B-104.

Deliver and stockpile certified material to the designated sites listed in the contract.

F Hold Point
Any failure to meet a requirement creates a Hold Point, whereby no additional material may be placed until Corrective

action and passing retest(s) have occurred, or accepted by the Engineer. All additional material placed before corrective action and
passing retest(s) occur constitutes Unauthorized Work per 1512.2.

2211.4 METHOD OF MEASUREMENT
The Engineer will measure the aggregate base per 1901, “"Measurement of Quantities”. The Engineer will not deduct the

mass or volume of water and admixtures.

Mass and volume conversion tables are in the Grading and Base Manual.

2211.5 BASIS OF PAYMENT
The contract unit price for the accepted quantities of Aggregate Base includes the costs of production, testing, placement,

watering or drying, and compaction.

The contract unit price for the accepted quantities of Stockpile Aggregate includes the costs of production, testing,

delivery, and stockpiling at the designated site.

Aggregate base placed before the Engineer accepts the Contractor’s certification is unauthorized work in accordance with

1512, “Unacceptable and Unauthorized Work.”

The Engineer may allow the Contractor to accept a monetary price adjustment instead of correcting failing material in

accordance with:
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e Table 2211-5, and

| o Table 2211-4,

e  The monetary price adjustment table for aggregate base qualities on the Grading and Base website.

The Department will assess a monetary price adjustment for each failing aggregate quality, crushing, gradation, and

bitumen content results.

The maximum monetary price adjustment is 50%.

The Department will apply the monetary price adjustment against the entire quantity represented by the failing test(s).

For base or subbase gradations that fail because they are too coarse, the Engineer may elect to accept the material
without a monetary price adjustment, if the material meets the engineering intent of the specification.

Table 2211-4

Aggregate Gradation Monetary Price Adjustment Schedule

Based on Average of Two or More Samples

The Department will pay for aggregate base on the basis of the following schedule:

Percent Passing Outside Specified Limits for Sieves .
2in, 1%21in, 1in, Monetary Price
% in, % in, & No. 4 No. 10 No. 40 No. 200 Adjustment %
5 3 2 1.1 2
— — — 1.2 3
— — — 1.3 4
6 — — 1.4 5
— — — 1.5-1.6 6
— 4 3 1.7-1.8 7
7 — — 1.9-2.0 9
— — — 2.1-2.2 11
— — — 2.3-24 13
8 5 4 2.5 15
>8 >5 >4 >2.5 Corrective action required
Table 2211-5
Bitumen Content Monetary Price Adjustment Schedule
Bitumen Content Monetary Price
(Composite Mixture) % Adjustment %
3.7 1
3.8 2
3.9 3
4.0 4
4.1 6
4.2 8
4.3 10
4.4 12
4.5 15
> 4.5 Corrective action required

Item No.: Item: Unit:
2211.507 Aggregate Base (CV), Class ____ cubic yard
2211.507 Aggregate Base (LV), Class ___ cubic yard
2211.507 Stockpile Aggregate (SV), Class ____ cubic yard
2211.507 Stockpile Aggregate (LV), Class ____ cubic yard
2211.509 Aggregate Base, Class ____ ton
2211.509 Stockpile Aggregate, Class ____ ton

2212 DRAINABLE AGGREGATE BASE

2212.1 DESCRIPTION
This work consists of constructing a drainable aggregate base on a finished base or filter layer.
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2212.2 MATERIALS
Provide the drainable base of the type designated in the Contact.

A Drainable Bases 3136

2212.3 CONSTRUCTION REQUIREMENTS

All forms and the Grading and Base Manual are available on the Grading and Base Website. Unless otherwise designated
all test procedures are in the Grading and Base Manual. Repair structures damaged by Contractor operations or negligence.

A General

Before placing the drainable base, shape the underlying surface in accordance with the contract and 2112.3.E,
“Tolerances.”

Maintain a uniform gradation during placement.

B Contractor Quality Control (QC) Testing
| Perform Contractor QC testing and submit all required forms, if required in the Schedule of Materials Control. |
I Certify materials on Form G&B-104, “Certification of Aggregate and Granular Materials”. Attach any required aggregate I
test results to Form G&B-104.
| Gradation, quality, and crushing testing are required only for 1906.2, “Material On Hand". |
C Placing and Compacting
| Provide moisture for compaction for drainable stable base (DSB). |

Provide placement equipment meeting the following requirements:

(1) Will not rut the in-place surface,

(2) Will not displace or damage any geotextile, and

(3) Capable of placing the required thickness without creating segregation.

Vibratory rollers are not allowed. Do not allow traffic on the drainable base after final placement and compaction. Meet
the quality compaction requirements of 2105.3.F.2, “Quality Compaction.” Maintain drainage.

Construct the aggregate layer to £0.05 ft of the profile and cross-section as required by the contract in accordance with
2112, “Subgrade Preparation.” Maintain the surface, quality, integrity, and properties of the aggregate material in each lift until the
next lift or layer is placed.

D Agency Quality Assurance Testing (QA)
Test according to the Schedule of Materials Control.

Sample and test from the roadway after spreading but before compaction using the random sampling method in the
Grading and Base Manual; additional samples and tests may be taken to delineate visually indicated material failures.

Test the entire lot or area of corrected material with new random samples.

Verify compaction per 2105.3.F.2, “"Quality Compaction.”

E Hold Point

Any failure to meet a requirement creates a Hold Point, whereby no additional material may be placed until Corrective
action and passing retest(s) have occurred, or accepted by the Engineer. All additional material placed before corrective action and
passing retest(s) occur constitutes Unauthorized Work per 1512.2.

2212.4 METHOD OF MEASUREMENT
Measure the material in accordance with 1901, “"Measurement of Quantities”.

2212.5 BASIS OF PAYMENT
The contract unit price for the accepted quantities of Drainable Aggregate Base includes the costs of production, testing,
placement, and compaction.

Drainable aggregate base placed before the Engineer accepts the Contractor’s certification is unauthorized work in
accordance with 1512, “Unacceptable and Unauthorized Work.”

The Engineer may allow the Contractor to accept a monetary price adjustment, instead of correcting failing material in
accordance with drainable aggregate gradation and quality monetary price adjustment tables on the Grading and Base website.
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| The Department will add price adjustments for failing gradation and quality test(s). |
The maximum monetary price adjustment is 50%.

For base or subbase gradations that fail because they are too coarse, the Engineer may elect to accept the material
without @ monetary price adjustment, if the material meets the engineering intent of the specification.

I The Department will apply the monetary price adjustment against the entire quantity represented by the failing test(s). I
The Department will pay for drainable base on the basis of the following schedule:

Item No.: Item: Unit:
2212.507 Drainable Aggregate Base, Type (1) (CV) cubic yard

Note (1): Specify Type either OGAB or DSB.

2215 RECLAMATION

The subsections below are designated so an “"A” subsection refers to All Reclamation, a “B” subsection refers to Full Depth
Reclamation (FDR), and a “C" subsection refers to Stabilized Full Depth Reclamation (SFDR), as illustrated here:

2215.X TOPIC

A Topic — All Reclamation
B Topic — Full Depth Reclamation (FDR)
C Topic — Stabilized Full Depth Reclamation (SFDR)

2215.1 DESCRIPTION
A Description — All Reclamation
A.l Definitions

A.l.a Pulverized (un-stabilized) Material
Pulverized material is produced by grinding the bituminous pavement with a portion of the underlying granular material.
It may also include additional materials, such as add rock or compaction aids.

A.1.b Bituminous Stabilized Material
Bituminous Stabilized Material is pulverized material that has had a bituminous stabilizing agent (emulsion or foamed
asphalt) added to it. It may also include additional materials, such as cement or add rock.

B Description — Full Depth Reclamation (FDR)
This work consists of pulverizing and blending the in-place bituminous pavement with a portion of the underlying material
to produce a uniformly mixed aggregate base.

The work includes spreading, watering, compacting, shaping, and maintaining the blended reclaim material to the
specified profile and cross-section.

If a compaction aid is used, a second pulverization, mixing, and compaction occurs after the initial phase.

C Description — Stabilized Full Depth Reclamation (SFDR)
Construct a stabilized full depth reclamation (SFDR) layer by:

Pulverizing and blending the in-place bituminous pavement structure with a portion of the underlying material, mixing it
with a specified bituminous material and additional materials, if required, shaping and compacting. The process is performed in two
steps: an initial pulverization and compaction, and a final pulverization, mixing and compaction.

2215.2 MATERIALS

A Materials — All Reclamation

A.l Additional Aggregates
Provide additional aggregates as required by the Contract.

A.2 Water
Provide mixing water that meets 3906, “Water for Concrete and Mortar”.

B Materials - Full Depth Reclamation (FDR)
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B.1 Modified Aggregate Bases 3135

B.2 Compaction Aids
Provide Compaction aids, if required by the Contract.

C Materials - Stabilized Full Depth Reclamation (SFDR)
C1 SFDR Design Parameters
I The mix design criteria for SFDR is in the Grading and Base Manual section 5-692.290. The Agency will provide the mix I

requirements on Form G&B-408 in the Contract documents.

C.l.a Design Requirements
Meet the mix Design Parameters listed on Form G&B-408.

C.2 Gradation
Meet the gradation requirements of Table 2215-1.

Table 2215-1 Gradation Requirements
UnStabilized Portion
Sieve Size Percent Passing
3" 100
2" 90 - 100
Stabilized Portion
Sieve Size Percent Passing
1.5" 98 - 100
C.3 Bituminous Material for Mixture

Meet the requirements of 3151, “Bituminous Material”. Use the type and grade of bituminous material for mixture (liquid
bituminous material) designated in the mix design on Form G&B-408.

C.4 Mineral Stabilizing Agent (Cement or Lime)
Provide mineral stabilizing agent(s) at the rate required by the Contract.

e  Cement must conform to 3101, “Portland Cement”.

e  Hydrated Lime must conform to 3106, “Hydrated Lime”.
2215.3 CONSTRUCTION REQUIREMENTS

A Construction Requirements — All Reclamation

e  All forms and the Grading and Base Manual are available on the Grading and Base Website. Unless otherwise
designated all test procedures are in the Grading and Base Manual.

I e  Repair structures damaged by Contractor operations or negligence. I
e  Correct and re-test all failing areas.

e  Any failure to meet a requirement creates a Hold Point, whereby no additional material may be placed until
Corrective action and passing retest(s) have occurred, or accepted by the Engineer. All additional material placed
before corrective action and passing retest(s) occur constitutes Unauthorized Work per 1512.2.

e  Place geotextiles, if required in the plan or if directed by the Engineer, comply with the requirements of 2105,
“Excavation and Embankment.”

A.l Contractor Quality Control (QC) Testing
e  Perform Contractor QC testing and submit all required forms, if required in the Schedule of Materials Control.

e  Submit results to the Engineer within one business day after sampling.

e  Submit to the Engineer the following items:

e a preliminary Grading and Base Report (G&B-001) (required before work commences),

e afinal Grading and Base Report (G&B-001) (required within two weeks of completion of project), and

e a weekly summary report of tests completed and retests of failing materials (G&B-003) (required the first
working day of the following week).
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e  Sample and test for gradation within the first 500 ft of production and within 500 ft after a failing gradation.

e  Correct and retest all failing areas, which fail either Quality Control or Quality Assurance Testing.

A.2 Agency Quality Assurance (QA) - General
Test according to the Schedule of Materials Control.

B Construction Requirements — Full Depth Reclamation (FDR)

B.1 Contractor Quality Control (QC) — FDR
Perform gradations, moisture tests, depth checks, penetration index tests, test roll, and any other required tests per the
Schedule of Materials Control and Contract. Perform test rolling on the top surface per 2111, “Test Rolling,” using test roller TR10.

B.2 Agency Quality Assurance (QA) — FDR |
e  Test compaction using the Penetration Index Method.

e  Sample for gradation, according to the Grading and Base Manual, after spreading but before compaction.

I e  Observe and document all test rolling, per the Schedule of Materials Control and Contract.

B.3 General FDR Requirements
Remove all reclaimed pavement pieces that would be retained on a three inch sieve, from the right-of-way.

|
B.4 Equipment Requirements I
I

B.4.a Reclaiming Machine
Use a road reclaiming machine capable of uniformly pulverizing the pavement and the underlying layer to the specified
depth and gradation.

B.4.b  Rollers |

B.4.b.i Pneumatic-Tired Roller
Use a pneumatic-tired roller weighing at least 25 ton or 616 Ib per in of rolling width. Ensure the tire arrangement allows
compaction over the full width of the roller with each pass.

B.4.b.ii Pad Foot Vibratory Roller |
If required in 2215.3.B.7, use a pad foot roller weighing at least 25,000 Ib.

B.5 Pulverizing Operation
e  Before beginning pulverization, remove vegetation and topsoil adjacent to the surface.

e Blend, add water, spread, compact, and shape pulverized material by the end of the workday.
e  Protect and avoid damaging Structures during pulverization.

e  Correct reclaim sections represented by a failing gradation.

B.6 Incorporation of Additional Aggregates and/or Compaction Aids
e If required of the Contract, uniformly spread additional aggregates across the roadway surface to be reclaimed
before incorporating it into the reclaim mixture.

e If required of the Contract, inject and automatically meter compaction aids within the reclaimer using a second
reclamation pass.

B.7 Placing and Compacting
e  Uniformly mix reclamation material before spreading.

e  Spread and compact the reclamation material to the profile and cross section shown on the plans before placing the
next layer.

e  Maintain the moisture content from 3 to 7 percent by dry weight during compaction.

| e  Place and compact reclamation materials in maximum 3-inch lifts using a pneumatic-tired roller in compliance with |
2215.3.B.4.i.

e  For lifts thicknesses from 3 inches to 6 inches compact using both a pneumatic-tired and pad foot vibratory rollers in
compliance with 2215.3.B.4.

e  The Contractor may use excess reclamation material from other locations on the project to attain the profile or
cross-section as shown on the plans.
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e  Compact the full thickness to achieve a penetration index value of 10 mm and a seating value of 40 mm as
measured by the MnDOT Standard Dynamic Cone Penetrometer (DCP) method, as determined by Form G&B-205.

e  Place and compact to support traffic, while allowing no greater than %2 inch of surface displacement, when
measured using a straightedge.

e  Construct the layer to £0.05 ft of the profile and cross-section as required by the contract in accordance with 2112,
“Subgrade Preparation.”

B.8 Workmanship, Quality, Repair and Maintenance
The Engineer will provide staking to re-establish the centerline, when Contractor-staking is not required by the contract.

Maintain the compaction, quality, integrity, and properties of the aggregate material in each lift until the next lift or layer
is placed.

Repair ruts, potholes, wash-boarding, and other distortions by scarifying to a depth of 2 inches below the deepest
distortion and re-compact.

C Construction Requirements — Stabilized Full Depth Reclamation (SFDR)

C.1 General SFDR Requirements
Provide water in order to obtain maximum density.

Stabilize when:

1. The atmospheric temperature is 50°F and rising when using emulsions, 60°F and rising when foaming bituminous,
or 40°F and rising when using cement only, and

2. Itis not foggy or rainy, and
3. Freezing temperatures are not predicted within 48 hours after placement of SFDR.

Atmospheric temperature and predicted weather requirements are determined by the Engineer.
C.2 Equipment

C.2.a Reclaiming Machine
Provide a self-propelled reclaiming machine with the ability to:

1. Uniformly pulverize the pavement and the underlying layer to the specified depth and gradation requirements of
Table 2215-1.

2. Thoroughly mix the reclaimed pavement while injecting the liquid bituminous material and automatically metering it
with a variation of not more than 0.1 percent by weight. It must be capable of adding an additional 6 percent
asphalt by total weight.

3. Automatically control cross-slope and control cutting depth to within = % inch of the depth shown on the plans.

4. Maintain the designed asphalt content of overlapped mixtures by adjusting the application of bituminous material for
the width of pulverized layer. Automatically maintain the designed asphalt content regardless of machine speed,
depth of cut, and number of operating nozzles. Provide means for automatically cleaning nozzles and continual
observation and measurement by the operator.

For foamed asphalt applications, the reclaiming machine must also:
1. Accurately foam bituminous material and uniformly add specified water.

2. Provide samples of the foamed bituminous material through a sampling nozzle.
C.2.b Rollers

C.2.b (1) Pneumatic-Tired Roller

I Compact with a pneumatic tired roller meeting the requirements of 2360.3.B.2.e(2) and having a minimum weight of 25
tons.

C.2.b (2)Pad Foot Vibratory Roller
I Compact with a pad foot vibratory roller weighing at least 12.5 ton.

C.2.b (3)Steel-Wheeled Roller
Compact with steel-wheeled vibratory rollers equipped with a water spray system meeting the requirements of
2360.3.B.2.e(1).

When using bituminous stabilizers, compact with a double drum roller.
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When using cement only, compact with a single drum roller.

C.2.c Bituminous Material for Mixture Supply Tankers
When foaming, tankers must be equipped with a visible thermometer that measures the temperature of the liquid
Bituminous Material for Mixture in the bottom third of the supply tank.

C.2.d Vane Feeder

I When cement is required, provide a vane feeder capable of uniformly spreading the cement on the road surface prior to
reclaiming.

C.2.e Motor Grader
Use a self-propelled motor grader with a minimum 12 foot wide blade

C3

Pulverization
Pulverize (grind) and uniformly blend the in-place bituminous pavement with the underlying granular base to the
gradation requirements of Table 2215-1.

If required of the Contract, uniformly spread additional material across the roadway surface to be reclaimed before
incorporating it into the reclaim mixture.

Correct reclaim sections that do not comply with table 2215-1 by re-pulverizing.

Spreading & Compaction of the Unstabilized Material
Spread, shape, and compact the pulverized material to the profile and cross section shown on the plans.

Maintain the moisture content from 3 to 7 percent by dry weight during compaction.
Place and compact pulverized (un-stabilized) materials in maximum 6-inch lifts.

Compact the initial pulverized layer to a maximum penetration index value of 10 mm as measured by the MnDOT
standard Dynamic Cone Penetrometer (DCP) device.

Blend, add water, spread, compact, and shape pulverized material by the end of each workday, and before any
significant rainfall event occurs.

Spreading Cement

Spread cement using a vane feeder in a manner that minimizes dusting, i.e. do not spread when the wind is strong

enough to coat traffic and/or the environment.
Control the cement content to within + 0.5 pounds/sy, of the mix design target from Form G&B-408.

Start mixing operations, no longer than 2 hour after spreading stabilizing agent.

Mixing/Injecting
Produce the SFDR layer by mixing and injecting the liquid bituminous material into the pulverized pavement.

Incorporate the bituminous material for mixture at the rate designated on the mix design. However, after
consultation with the Contractor, the Engineer may direct the Contractor to vary the application rate of bituminous
material for mixture compared to the mix requirements for areas of pulverized bituminous which the Engineer
believes are either too rich or too lean.

Use a minimum 6 inch overlap between passes of the reclaimer.

Demonstrate that the asphalt stabilizing agent is uniformly blended into the in-place re-cycle pavement. If the first
mixing fails to produce uniformity, remix the stabilized layer until it is achieved.

Maintain bituminous material within £10° F of the optimum temperature recommended by the mix design (note that
bituminous must also meet expansion ratio and half-life foaming tests). If the supplier does not provide a
recommendation, maintain the foamed asphalt temperature between 305° F & 325° F.

C.7 Compaction of Bituminous Stabilized Material

Complete the initial compaction (i.e. a pad foot compactor “walks out”) of the bituminous stabilized material prior to
shaping.

C.8 Shaping and Compacting of Bituminous Stabilized Material

Remove any remaining pad foot marks and spread the material.
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Place and compact the material to within £0.05 feet of the profile and so that the cross section has no variations greater
than V2 inch within 10 feet.

Complete final shaping and compaction within two hours of bituminous material injection.

Within 48 hours of SFDR, recompact areas represented by density measurements below 97% of the target density
determined from the Control Strip, roll until 297% density is achieved. Note: Do not over-roll to the point where checking of the
surface occurs, also note that some areas may not achieve 97% density due to field conditions.

C.8.a Control Strip
Use a control strip to establish a rolling pattern. The control strip should represent a homogenous roadway section and
have the following characteristics:

e  Minimum area of 400 square yards
e  Remain in-place and become a part of the completed work.

Use the following to establish a rolling pattern after initial breakdown is complete:

1. Randomly select three test points in the control strip and use a nuclear density device (ASTM D2950, in back-scatter
mode) to determine a wet density at each point after each finish (steel) roller pass.

2. Ensure that that the nuclear gauge rests on a flat surface. The density at each point is defined as the average of
two readings offset 180 degrees.

3. Continue compacting until additional roller coverage does not produce appreciable increase in density. Provide
documentation of the growth curve and maximum target density to the Engineer. Use this for QA/QC process.

4. Roll the remainder of that course in accordance with the pattern developed in the control strip for that roller.

5. Discontinue and reevaluate the rolling operation (pattern and timing), if surface cracking or checking occurs.

Use this rolling pattern until a new control strip is performed.

Establish a new rolling pattern by performing a new control strip when there are changes in the mixture that cause the
original control strip to no longer be representative; changes may include:

e In-place materials variation, including sections with varying thickness, construction history, etc.
e If vehicles leave indents in the compacted surface.
e  Changes in RAP gradation

I e 97% of Target Density is not achieved on two consecutive QC or QA readings.

e Changes in the application rate of Bituminous Material for Mixture, greater than 0.2% for foaming or 0.3% for
emulsion.

C.9 Workmanship, Quality, Repair and Maintenance
Maintain the compaction, quality, integrity, the profile and cross section to within the criteria of 2215.3.C.8, and
properties of the SFDR layer during the curing period until the placement of the next layer.

Immediately prior to placement of the next layer, clean the SFDR surface and remove loose aggregate.
The Engineer will provide staking to re-establish the centerline, when Contractor-staking is not required by the contract.

Repair ruts, potholes, washboarding, and other distortions.

C.10 Fog Seal and Bituminous Requirements
Apply a CSS-1h bituminous fog seal per 2355, “Bituminous Fog Seal” at a rate of 0.10 to 0.16 gallons per square yard no
more than 3 days after the last section has been stabilized.

Place the asphalt pavement:

a) No sooner than three calendar days and no later than 14 calendar days after SFDR, at any location, has been
injected and compacted (note that the 14 day requirement may be extended with concurrence of the Engineer, if
large rainfall events hinder the curing of the SFDR),

b) When the SFDR surface does not deflect under construction equipment and meets quality compaction per
2105.3.F.2.

c) When the SFDR is capable of meeting the required bituminous placement and compaction requirements.

d) When the moisture content of the SFDR is low enough to not migrate into and damage the new asphalt.
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2215.4 METHOD OF MEASUREMENT
A BLANK

B Method of Measurement — Full Depth Reclamation (FDR)
The Engineer will measure the reclamation area by the square yard.

C Method of Measurement — Stabilized Full Depth Reclamation (SFDR)
The Engineer will measure the bituminous stabilized full depth reclamation (SFDR) by the square yard.

The Engineer will measure the bituminous material for mixture by the ton.
The Engineer will measure the bituminous fog seal by the gallon.
Measure cement by the ton.

Measure additional aggregates by the ton.

2215.5 BASIS OF PAYMENT

A All Reclamation

The contract unit prices for reclamation includes the cost of production, testing, placement, occasional variations in the
bituminous pavement thickness, removing vegetation and topsoil adjacent to the surface, repair to Structures damaged by
Contractor’s operations or negligence, and necessary maintenance.

The Agency will pay for the correction of unstable areas through no fault of the Contractor’s operations, if directed by the
Engineer, per 1402.5, “Extra Work”.

The Department will pay for reclamation on the basis of the following schedule:

Item No.: Item: Unit:

I 2105.509 Cement ton I
2105.509 Aggregate Base, Class ____ ton
2215.504 Full Depth Reclamation square yard
2215.504 Stabilized Full Depth Reclamation square yard
2215.507 Haul Full Depth Reclamation (LV) cubic yard

I 2215.509 Bituminous Material for Mixture ton |
2355.506 Bituminous Material for Fog Seal Gallon

2221  SHOULDER BASE AGGREGATE

2221.1 DESCRIPTION
| This work consists of placing shoulder base aggregate adjacent to pavements. |

2221.2 MATERIALS
A Aggregate 3138
Use the class of aggregate required by the contract.

2221.3 CONSTRUCTION REQUIREMENTS

A General
All forms and the Grading and Base Manual are available on the Grading and Base Website. Unless otherwise designated
all test procedures are in the Grading and Base Manual. Repair structures damaged by Contractor operations or negligence.

Comply with the requirements of 2211.3.A, “Construction Requirements, General.”

B Contractor Quality Control (QC) Testing

Comply with the QC requirements of 2211.3B, “Contractor Quality Control Testing”, except that no test rolling is required.
Additionally comply with the Schedule of Materials Control.

C Shoulder Preparation

Comply with the requirements of 2211.3.C, “Placing and Compacting”; however, compact the existing material using the
Quality Compaction Method as specified in 2105.3.F.2, “Quality Compaction.”

Remove vegetation and replace contaminated material as directed by the Engineer.

Shape the bottom of the proposed shoulder aggregate to the grade and cross section as shown on the plans.
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Do not place shoulder aggregate on the existing pavement surface.
Immediately sweep spilled material from the pavement surface.

D Agency Quality Assurance Testing (QA)
Comply with the requirements of 2211.3.D, “Agency Quality Assurance Testing”. Test according to the Schedule of
Materials Control.

E Tolerances
Construct aggregate shouldering in accordance with 2112.3.E, “Tolerances.”

F Hold Point

Any failure to meet a requirement creates a Hold Point, whereby no additional material may be placed until Corrective
action and passing retest(s) have occurred, or accepted by the Engineer. All additional material placed before corrective action and
passing retest(s) occur constitutes Unauthorized Work per 1512.2.

2221.4 METHOD OF MEASUREMENT
The Engineer will measure the shoulder aggregate in accordance with 1901, “Measurement of Quantities.”

The Engineer will not deduct the mass or volume of water and admixtures.
Mass and volume conversion tables are in the Grading and Base Manual.
2221.5 BASIS OF PAYMENT
I The contract unit price for placing shoulder base aggregate includes the costs of the removing vegetation, production,

testing, placement, compaction, watering or drying, and shaping.

All shoulder base aggregate placed before the Engineer accepts the Contractor’s certification is unauthorized work in
accordance with 1512, “Unacceptable and Unauthorized Work.”

The Engineer may allow the Contractor to accept a monetary price adjustment instead of correcting failing material in

accordance with:

e Table 2211-5, and

| e  Table2211-4,
¢  The monetary price adjustment table for shoulder base aggregate quality on the Grading and Base website.

The Department will assess a monetary price adjustment for each failing aggregate quality, crushing, gradation, and
bitumen content results.

The Department will apply the monetary price adjustment against the entire quantity represented by the failing test(s).

For base or subbase gradations that fail because they are too coarse, the Engineer may elect to accept the material
without a monetary price adjustment, if the material meets the engineering intent of the specification.

The maximum monetary price adjustment is 50%. The Department will pay for shoulder base aggregate on the basis of
the following schedule:

Item No.: Item: Unit:
2221.507 Shoulder Base Aggregate (CV), Class ____ cubic yard
2221.507 Shoulder Base Aggregate (LV), Class ____ cubic yard
2221.509 Shoulder Base Aggregate, Class ____ ton

2231 BITUMINOUS SURFACE RECONDITIONING

2231.1 DESCRIPTION
This work consists of reconditioning the existing pavement surface before constructing a bituminous overlay or surfacing
courses.

2231.2 MATERIALS
A Bituminous Patching Mixture

Provide bituminous patching material matching the type of material used in the first layer of bituminous surfacing placed
on the reconditioned surface.
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B Mixture for Joints and Cracks
Provide a mixture for joints and cracks consisting of a prepared mix of fine aggregate and bituminous material in
accordance with the following requirements:

Table 2231-1
Joint and Cracks Mixture Requirements
Material | Requirement, %

Aggregate gradation*:
4 in sieve 100
No. 8 sieve 45 -80
No. 200 sieve 2.0-7.0
Aggregate spall <5
Bituminous material | 6.5 — 7.0t
*  Percent passing requirement.
| Match PG grade to grade used on first lift of plant mixed asphalt.
t  Percent by weight.

C Joint and Crack Filler
Provide joint and crack filler in accordance with the special provisions.

2231.3 CONSTRUCTION

A Surface Repair

Remove loose, unstable, or deteriorated portions of the existing pavement to provide a stable surface after completion of
the patching operation. Remove waste or surplus material from the project. Repair and fill the holes and depressions with mix in
accordance with the special provisions. Compact the mix using conventional pneumatic tire roller or mechanical tampers in areas
inaccessible to conventional roller equipment.

B Joint Repair

B.1 Concrete Pavement
Clean and refill joints and cracks at least ¥4 in wide.

B.2 Bituminous Pavement

Rout and seal cracks %4 in to 34 in wide. For cracks greater than 34 in wide, fill with the mixture for joints and cracks and
tamp in place.

2231.4 METHOD OF MEASUREMENT
The Engineer will separately measure the accepted quantities of bituminous patching mixture, mixture for joints and
cracks, and joint and crack filler, as provided and placed, by the weight or by the loose volume of material as shown on the plans.

2231.5 BASIS OF PAYMENT

The contract unit prices for Bituminous Patching Mixture, for Mixture for Joints and Cracks, and for Joints and Crack Filler
include the cost of removing and disposing of the existing deteriorated materials.

If the contract does not specify a specific contract pay item for removing concrete base or pavement in accordance with
2104, “Removing Pavement and Miscellaneous Structures,” the Department will pay for the removal of a concrete base or pavement
to full depth and width between existing joints, or by sawing, as extra work in accordance with 1402, “Contract Revisions.”

The Department will pay for bituminous surface reconditioning on the basis of the following schedule:

Item No.: Item: Unit:
2231.507 Bituminous Patching Mixture cubic yard
2231.508 Mixture for Joints and Cracks pound
2231.508 Joint and Crack Filler pound
2231.509 Bituminous Patching Mixture ton

2232 MILL PAVEMENT SURFACE

2232.1 DESCRIPTION
This work consists of removing the existing pavement by cold milling.
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2232.2 MATERIALS — (BLANK)

2232.3 CONSTRUCTION REQUIREMENTS

A Equipment

Mill the existing pavement with a power operated, self-propelled cold milling machine capable of removing concrete and
bituminous materials to the profile, cross-slope, grade, and elevation uniformly across the pavement surface as shown on the plans.
Use automatic controls to control grade, elevation, cross-slope, and profile. Use a machine with ski, matching shoe, or an
independent grade control to reference the existing pavement and automatically establish profile grades along each edge of the
machine within £% in.

B Operations

Mill the pavement surface to the depth, width, grade, and cross-slope as shown on the plans. Perform milling without
tearing or gouging the underlying material. Surface irregularities exceeding 2 inch under a 10-foot straightedge laid transversely
and longitudinally after milling is complete are unacceptable. Reference the milling operation from an independent grade control in
areas directed by the Engineer. Establish and maintain grade control as approved by the Engineer.

Mill the entire pavement width to a flush surface at the end of each work period, when the pavement is open to traffic. If
uncompleted operations result in a vertical or near vertical longitudinal face, re-slope the longitudinal face to provide a taper,
construct a temporary bituminous taper or provide protective measures, as approved by the Engineer. Taper transverse cutting
faces at the end of each working period where pavement is open to traffic. Construct temporary bituminous tapers at intersecting
streets, around utility appurtenances, and appropriated entrances during the milling operations, as directed by the Engineer.

Mill areas inaccessible to the milling machine using other equipment or methods as approved by the Engineer.

The Contractor may recycle the surfacing removed by the milling operations and use on the project in accordance with
3138, “Aggregate for Base and Surface Courses,” or 3139, “Graded Aggregate for Bituminous Mixtures,” or dispose of the millings
outside the right-of-way in accordance with 2104.3, "Removing Pavement and Miscellaneous Structures, Construction
Requirements.”

After milling to the depth shown on the plans, sweep or vacuum clean the milled area with equipment approved by the
Engineer. Clean the milled area as approved by the Engineer. Dispose of debris from milling and cleaning operations outside of the
right-of-way in accordance with 2104.3, “"Removing Pavement and Miscellaneous Structures, Construction Requirements,” except as
otherwise approved by the Engineer.

Mill previously patched areas to the specified depth below the pavement surface that existed before placement of the
previous patch, and not from the surface of the patch.

Avoid disturbing or damaging existing drainage or utility structures on the project. Repair damage resulting from the
milling operations at no additional cost to the Department.

Keep the milled pavement surface free of all loose materials and dust.
2232.4 METHOD OF MEASUREMENT
The Engineer will measure pavement milling by the area of each type of surface removed. The Engineer will measure

areas milled, based on actual finished dimensions of the work.

2232.5 BASIS OF PAYMENT
The contract unit price for pavement milling includes the cost of traffic safety, cleanup, and disposal operations.

The cost of constructing a temporary milled taper and providing, placing, and removing temporary bituminous tapers is
included in the contract unit price for other relevant contract items.

The Department will pay for mill pavement surface on the basis of the following schedule:

Item No.: Item: Unit:
2232.504 Mill Bituminous Surface ___in square yard
2232.504 Mill Concrete Surface ___in square yard
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Pavement Construction

2301 CONCRETE PAVEMENT

2301.1 DESCRIPTION
This work consists of constructing portland cement concrete pavement on a prepared base.

The Department defines paving concrete to include concrete mainline, ramps, loops, integrant curb, shoulders, and curb
and gutter placed adjacent to the concrete mainline with the same mixture used in the paving. Integrant curb is a curb constructed
monolithically with the pavement.

Use “slipform” as the standard construction method for concrete paving, unless otherwise allowed in the contract or by
the Engineer.

2301.2 MATERIALS

A L 00T o . 2461
A.l1 Slipform Placement .......ccieeiimmeesiimmmsimmssssmmsesmmsss s s snnsssssnnssssnnnssssnnnnsss Mix No. 3A21
A.2 Fixed Form Placement........ccouummmmmmsmminmmmmmmssssmmmmmmssssssn s s ssssssnn s ssssnses Mix No. 3A41
B Cementitious Materials

Provide only cementitious materials from the Approved/Qualified Products List.

B.1 Portland Cement.......cuuumemeeiiiimmimmsmsiiinn s s 3101
Use Type I or Type I/II cement complying with the following:
(a) Total alkalis (Na20e) no greater than 0.60 percent in the portland cement, and
(b) Total alkalis (Na20e) no greater than 3.0 Ib per cu. yd of concrete resulting from the portland cement.
B.2 1 = T T 0= =T 3102
B.3 Blended Hydraulic CemENt .....cuuieemsesssismmmmnsmssssssmmmmsnsssssssssmmmsssssssssssmnnsnsssssssnsmsnnnssssssssnnsnnnssssns 3103
Use Type IL, IS or IP cement complying with the following:

I (a) Total alkalis (Na20e) no greater than 0.60 percent in the portland cement, and
(b) Total alkalis (Na20e) no greater than 3.0 Ib per cu. yd of concrete resulting from the portland cement.
B.4 1V 3115

The Concrete Engineer defines Class F fly ash for the purposes of ASR mitigation as having a maximum CaO content of
18.0%.

B.5 Ternary Mixes
Ternary mixes are defined as portland cement or Type IL and two other supplementary cementitious materials, or
blended cement and one other supplementary cementitious material.

C Concrete Aggregate Requirements
Test each aggregate fraction proposed for use in accordance with Table 2301-1.

Table 2301-1

Aggregate Testing Requirements
Aggregate Fraction Testing Required
No additional testing unless required by the Concrete
Engineer
Preliminary aggregate testing in accordance with
2301.2.C.1, “"Required Preliminary Aggregate Testing.”
New source concrete aggregate testing in accordance with
3126, “Fine Aggregate for Portland Cement Concrete,”
New source 3131, “Intermediate Aggregate for Portland Cement
Concrete,” and 3137, “Coarse Aggregate for Portland
Cement Concrete.”

Tested by Department in the last 3 years

Not tested by the Department in the last 3 years

C.1 Required Preliminary Aggregate Testing

After the Department awards the contract and as soon as coarse and fine aggregates are available for testing, contact the
Engineer to coordinate preliminary sampling of aggregate for concrete paving. The Engineer, in conjunction with the Concrete
Engineer, will sample and test the aggregate to verify specific gravity, absorption data, and aggregate quality. The Department will
perform other tests as determined necessary by the Engineer, in conjunction with the Concrete Engineer.
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C.2 Fine Aggregate Requirements
Provide fine aggregates complying with quality requirements of 3126.2.B, “Quality.”

C.2.a Fine Aggregate Alkali Silica Reactivity (ASR) Requirements

The Department will routinely test fine aggregate sources for alkali silica reactivity (ASR) in accordance with the following:

(1.1) Multiple sources of certified portland cement in accordance with ASTM C 1260 MnDOT Modified; and

(1.2) Multiple combinations of certified portland cement and supplementary cementitious materials in accordance
with ASTM C 1567 MnDOT Modified.

The Concrete Engineer, in conjunction with the Engineer, will review the 14-day fine aggregate expansion test results to

determine the acceptability of the proposed fine aggregate and cement combination in accordance with the following:

(2.1) For fine aggregate and cement combinations previously tested by the Department, the Concrete Engineer will
use the average of all 14-day unmitigated test results for an individual fine aggregate source to determine
necessary mitigation in accordance with Table 2301-2.

(2.2) If the previously tested proposed fine aggregate and cement combination requires less mitigation than the
average 14-day unmitigated test result, the Concrete Engineer will allow mitigation at the lesser rate in
accordance with Table 2301-2.

(2.3) Alkali silica reactivity (ASR) ASTM C1260 and ASTM C1567 MnDOT Modified test results are available on the
MnDOT Concrete Engineering Unit website. The Concrete Engineer considers the average 14-day expansion
result to represent all fine and intermediate aggregates from a single source.

Table 2301-2
Fine and Intermediate Aggregate ASR Mitigation Requirements
14-day Fine Ternary (Maximum of 40%)
and
Il}\ter:;ecllta:e Class F Class C Sla
ggreg Fly Ash Fly Ash 9 Slag/Class Slag/Class | IS(20)/Class | 1S(20)/Class
Unmitigated F Fly Ash C Fly Ash F Fly Ash C Fly Ash
Expansion
Limits
<0.150 No mitigation required
. . o
>0.150-0.200 | Minimum | Minimum | 35o, 20%5Slag | 5004 5lag | Type1S(20) | Type IS(20)
20% 20% with a . ;
L and 20% with a with a
minimum of - -
— — 15% Class F Class C fly minimum of minimum of
> 0.200 — Minimum Minimum 350, fiy ash ash 15% Class F 15% Class C
0.300 20% 30% ° Y
> 0.300 The Department will reject the fine aggregate

The Concrete Engineer may reject the fine aggregate if mortar bar specimens exhibit an indication of external or internal
distress not represented by the expansion results. The Concrete Engineer will make the final acceptance of the aggregate.

C.3 Intermediate Aggregate Requirements
Provide intermediate aggregates complying with the quality requirements of 3131.2.D.3, “Intermediate Aggregate for
Portland Cement Concrete.”

For any intermediate aggregate size not previously tested by the Department, the Concrete Engineer reserves the right to
test for alkali silica reactivity, in accordance with ASTM C1260, prior to allowing incorporation into the concrete mix design.

C.4 Coarse Aggregate Requirements
Provide coarse aggregates complying with the requirements of 3137.2.D, “Coarse Aggregate for Portland Cement
Concrete,” for each individual fraction.

C.4.a Coarse Aggregate Alkali Silica Reactivity (ASR) Requirements
When using coarse aggregate identified as quartzite or gneiss, the Concrete Engineer will review ASTM C1293 testing to
determine the necessary ASR mitigation requirements in accordance with Table 2301-3.
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Alkali silica reactivity (ASR) ASTM C1293 test results are available on the MnDOT Concrete Engineering Unit website.

Table 2301-3
Coarse Aggregate ASR Mitigation Requirements
ASTMC1293 | ClassFFly | ClassCFly | | Slag/Class | Slag/Class | IS(20)/Class | IS(20)/Class
P Ash Ash 9 FFlyAsh | CFlyAsh F Fly Ash C Fly Ash
Results
< 0.040 No mitigation required
0,
20%5Skag | 509058 | TypeIS(20) | Type IS(20)
Minimum with a and 20% with a with a
>0.040 Not Allowed 35% minimum of L L
30% 15% Class F Class C fly minimum of minimum of
° ash 15% Class F | 15% Class C
fly ash
D Concrete Admixtures 3113

Provide admixtures from the Approved/Qualified Products list for all concrete grades shown in Table 2301-4.

Use of any of the following admixtures are at the Contractor’s discretion:

(1.1)
(1.2)
(1.3)
(1.4)

Type A, Water Reducing Admixture

Type B, Retarding Admixture

Type D, Water Reducing and Retarding Admixture
Type S, Specific Performance Based Admixture

Use of the following admixtures require approval of the Concrete Engineer, in conjunction with the Engineer, unless
otherwise allowed in the Contract:

2.1)
(2.2)
(2.3)
(2.4)

Type C, Accelerating Admixture

Type E, Water Reducing and Accelerating Admixture

Type F, High Range Water Reducing Admixture

Type G, High Range Water Reducing and Retarding Admixture

The Engineer will permit the use of Type C or Type E accelerating admixtures when all of the following conditions exist:

(3.1)
(3.2)
(3.3)
E

F

G
G.1
G.2

G.3

I.1
1.2
1.3

1.4

The ambient temperature is below 36 °F,

An Engineer approved cold weather protection plan is in-place, and

Cold weather protection materials are on-site and ready for use.

L= e T o= 4 =T L T 3301
DOWEI BAKS vvrrrennusssssssnsnsnssssinmmsssssssssmmnsmsssssssssssmsssssssssssssssssssssssssnsisssssssssssmmsssssssssssssnnsnnnnnssns 3302

Concrete Joint Sealers

= 0 1 T I T 3721
Hot-poured, EIastiC TYPe ..c.ciiumrimmmmnnsssssmmmmnsmssssssmmmmmnsssssssssmmmsnsssssssssmnnsnsssssssnsmsnnnsssssssnnnsnnnssssns 3725
Lol 1 =T I 3722
Preformed Joint Filler............ e s s ss s s s s s s s s n s nnnnn e 3702

Curing Materials

Burlap Curing Blankets..........ccoummemeeinimmmmmmssssimmmmmmmsssssmmnnssssss s nsssssssins 3751
Poly-Alpha Methylstyrene (AMS) Membrane Curing Compound ............ceeeeeesmsmsnsnsnsnsnsannnnnnns 3754
Linseed Oil Membrane Curing COMPOUN ......ccoummrsmsmsssssmmmmmssssssssmmsmsssssssssmmmssssssssssssnmnsnnsnssssns 3755
Plastic Curing BlanKetsS.....c.ouuuumimmemsssssssmmmmnsnssssssmmmmmsssssssssmmmmsssssssssnsmmssssssssssnnnsnsssssssssnnnnnnnssssss 3756
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J Form Coating Material..............oeeemeeieemeeessesesesesisessseses s s s s a s a s s nnnn s 3902
K L1 L= N 3906
L Contractor Concrete Mix Design

The Contractor assumes full responsibility for the mix design and performance of the concrete. The Engineer determines
final acceptance of concrete for payment based on satisfactory field placement and performance.

L.1 Concrete Mix Design Requirements
The Department defines the concrete mix design requirements for concrete pavement in accordance with Table 2301-4. |

Minnesota 2018 Standard Specifications 135



9¢cT

2301.2

Table 2301-4
Concrete Mix Design Requirements
) Maximum w/c )
Estimated ratio Minimum | Cementitious . Minimum Maximum
Concrete - Air . %SCM
Concrete Mix Cement Content Gradation Aggregate Slump 3137
Contract 3 Content . : (Fly Ash/
Grade . Number Content (Ibs/ yd?) o Requirements Size Range Spec.
Quantity Fly Slag/ (Ibs/yd®) I %o Required Slag/
(yd3) * Ash Ternary Ternary) +
V2 - 3"
3A21 0.40 0.42 : "
> 3,500 385 530 - 615 7.0 gg:’m'\ﬂ'lg nlonlq/iﬁal 33/35/40 i 2.0.3
3A41 0.40 0.42 2-5"
< 3,500 and
Minor work and 3126 and s - 3"
fill-ins not 3A21 0.42 0.42 Table 31374 347 ¥
provided by the 385 530 - 615 7.0 Or K 33/35/40 2.D.3
A - . . nominal
primary paving Job Mix
plant 381 | 042 | 042 Formula 2-5"
#
Engineer 3A21HE 0.40 0.42 3126 and Y - 3"
Approved or § Table 3137-4 3/4" $
PP 385 > 615 — 750 7.0 or ) 33/35/40 2.0.3
Plan Allowed 3A41HE . nominal "
. 0.40 0.42 Job Mix 2-5
High-Early §
Formula

* Determined by multiplying the planned pavement area by the planned pavement thickness.
| Provide additional cementitious material to meet requirements in accordance with this section at no additional cost to the Department.
T Refer to Table 2301-2 and Table 2301-3 for ASR mitigation requirements.
¥ Adjust slump in accordance with 2301.3.E.1, “Consistency.”
# The Concrete Engineer considers minor work or fill-ins as gaps in concrete pavement, turn lanes, intersections or other pavement sections as determined by the Engineer, in
conjunction with the Concrete Engineer.
§ The Contractor may use 100% Portland cement for High Early Concrete, provided no mitigation is required for the fine aggregate or intermediate aggregate in accordance with
Table 2301-2 or the coarse aggregate in accordance with Table 2301-3. If mitigation is required, the Contractor is required to use a minimum of 15% of any supplementary

cementitious material when designing High Early Concrete.
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L.2 Concrete Mix Design Submittal Requirements
Design Grade A concrete mixes based on an absolute volume of 27 cu. ft [1.0 cu. m] and a target air content of 7.0%.

Submit the concrete mixes using the appropriate MnDOT Project Specific Mix Design Submittal form available on the
MnDOT's website at least 21 calendar days before the initial concrete placement. When required by Table 2301-4, include a Job
Mix Formula in accordance with 2301.2.L.3, “Job Mix Formula.”

For mix design calculations, the Engineer, in conjunction with the Concrete Engineer, will provide specific gravity and
absorption data.

The Concrete Engineer will review the mix design submittal for compliance with the contract. |
L.3 Job Mix Formula
A Job Mix Formula (JMF) contains the following:
(1) Proportions for each aggregate fraction,
2) Individual gradations for each aggregate fraction; and
I 3) Composite gradation of the combined aggregates including working ranges on each sieve in accordance with I
Table 2301-5.
Table 2301-5
Job Mix Formula Working Range
Sieve Sizes Working Range, %*
2in +5
1'% in +5
1in 5
3 in +5
2 in +5
3% in +5
No.4 +5
No.8 +4
No.16 +4
No.30 +4
No.50 13
No.100 +2
No.200 <16
*  Working range limits of the composite gradation based on a moving average
of 4 tests (N=4).

L.3.a  JMF Moving Average |
The Engineer will determine the sampling location by using a random number chart and multiplying the random number
by the sampling rate as defined in the Schedule of Materials Control.

Test and record the individual gradation results using the JMF Concrete Aggregate Workbook.

Calculate the moving average of four Contractor aggregate gradation test results during production using the JMF Moving
Average Summary Workbook.

L.3.b JMF Adjustments
If the Contractor expects a future JMF adjustment, submit a new mix design including JMF in accordance with 2301.L.3,
“Job Mix Formula.”

If, during concrete batching, the moving average of four (4) Contractor aggregate gradation tests falls outside the
allowable JMF working range:

1) Make immediate adjustments on the JMF Adjustment Worksheet, within the limits specified in Table 2301-6;

2) Review JMF Adjustments with the Engineer. Provided the adjustments comply with Table 2301-6, both the
Contractor and Engineer will sign the JMF Adjustment Worksheet. Once signed by both, resume paving.

3) If the moving average of four tests falls outside of the adjusted allowable working range, stop production and

provide a new mix design including JMF to the Concrete Engineer.

Minnesota 2018 Standard Specifications 137



2301.2

Table 2301-6
Allowable JMF Adjustments
Sieve Size Allowable Adjustment, %
= No. 4 +5
No. 8 — No. 30 +4
No. 50 +3
No. 100 +2

L.3.c Agency Verification of JMF
The Engineer will randomly verify Contractor combined aggregate gradation results as defined in the Schedule of
Materials Control. Record the Agency verification test results using the JMF Moving Average Summary Workbook.

If the Engineer and Contractor’s results on an individual fraction fall outside of the lab field tolerance established in Table

2301-7, the Engineer will test all split samples from that day’s production.

If the gradation tests on any split samples from that day’s testing result in a variation between the Producer and the

Engineer greater than that set forth in Table 2301-7, the parties shall follow the procedures for test result dispute resolution

available from the MnDOT Laboratory Manual. If the Agency'’s test results are found to be valid, the Engineer will substitute the QA

test results into the moving average calculation to determine acceptance and the well-graded aggregate optional incentive.

Table 2301-7
Allowable Variations on Percent Passing Sieves
Sieve Size Allowed Percentage
2in—3%in +6
No. 4 — No. 30 + 4
No. 50 +3
No. 100 +2
No. 200 + 0.6
M Concrete Pavement Incentives and Disincentives

The Engineer will apply concrete mix incentives or disincentives for contracts using at least 3,500 cu. yd of concrete,
calculated by multiplying the planned pavement area by the planned pavement thickness, of paving concrete. The Engineer will
determine payment for the incentives or disincentives for aggregate quality, well-graded aggregate, and water/cement ratio in

accordance with 2301.4, “Method of Measurement.”

The Department defines a primary concrete plant as the following:

1) A primary concrete plant providing the majority of the concrete to a paving project.
2) Only one primary concrete plant per project is allowed unless otherwise approved by the Engineer.
3) Use either a paving plant or a certified ready-mix plant as the primary concrete plant. Refer to Table 2301-8 to

determine if concrete provided by the Primary Concrete Plant is eligible for concrete pavement incentives and

disincentives.

“4) The Engineer will only apply incentives or disincentives for materials provided or produced by the Contractor’s

primary concrete plant.

Table 2301-8

Designated Primary Concrete Plant Eligibility for Incentives/Disincentives*

Type of Concrete Plant Method for Hauling Concrete r:,ti/:f A%gurael?ta;te V:eglé-'?e?:te;d
Paving Plant Dump Trucks, Agitator Trucks, or Both Yes Yes Yes

Certified Ready-Mix Plant Dump Trucks, Agitator Trucks, or Both Yes Yes Yes
Paving Plant Truck Mixers No Yes Yes

Certified Ready-Mix Plant Truck Mixers No Yes Yes

* A secondary concrete plant providing any minor work or fill-ins not provided by the primary concrete plant is not
eligible for any incentives/disincentives.
1 High-early mixes are not eligible for w/c ratio incentive payments.

M.1 Coarse Aggregate Quality Incentive/Disincentive

The Engineer will accept the coarse aggregate for paving concrete by statistical methods and in accordance with all other

aggregate quality requirements of 2301, “Concrete Pavement,” 2461, “Structural Concrete,” and 3137, “Coarse Aggregate for

Portland Cement Concrete.”

The Engineer will determine the Coarse Aggregate Quality Incentive/Disincentive for a maximum of two fractions of

coarse aggregate.
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M.1.a Sampling and Determination of Lots

The Engineer will use the Coarse Aggregate Quality Incentive/Disincentive Workbook to determine the following:
I (1) Random sampling locations in accordance with the Schedule of Materials Control.

(2) The incentive/disincentive.

The Engineer will consider the entire project as a single lot for each of the two fractions containing the highest
percentage by weight. If the project is planned for construction over multiple years and before placing any concrete pavement,
request that the Engineer calculate the incentive/disincentive payment on a yearly basis. The Engineer, in conjunction with the
Concrete Engineer, will modify the sampling and testing rates as necessary.

The Engineer will establish a new statistical family for each change in aggregate source, fraction, or both.

The Engineer will divide a lot representing the plan cubic yards of concrete by the number of samples to form sublots.
The Engineer will multiply the number of cubic yards in a sublot by a random number to obtain the position in the sublot for the
sample. The Engineer will split the samples and leave half of the sample for the Contractor. The Engineer’s laboratory will test the
samples and report the individual results.

The Engineer will calculate a Quality Index (QI) for each fraction in accordance with the following:
Ql = X +Kk(s)

Where:

X = mean ZZXT

Xi = individual test results

(Xi - X)Z

=)

k = Adjustment Factor based on the number of tests as shown in Table 2301-9:

s = standard deviation =

Table 2301-9
Adjustment Factor “k”
K No. of Tests
1.09 3
1.20 4
1.23 5
1.26 10
1.27 > 15

If Class A, Class B, and Class C aggregates meet the requirements as determined by the Engineer, the Engineer will
provide payment based on a per fraction incentive in accordance with Table 2301-10.
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Table 2301-10
Coarse Aggregate Quality Incentive/Disincentive

QI for Structural Concrete per cu. yd
Aggregate Class Fraction, % Payment Change per Fraction
Class A (including quartzite and gneiss) — $1.00
<1.00 $1.00
1.01-1.45 $0.50
Class B 1.46 - 1.76 $0.00
(based on % absorption)
1.77 - 1.85 -$1.00
> 1.86 As recommended by the Concrete Engineer, with
= coordination of the Engineer
<15.0 $1.00
15.1-24.0 $0.50
Class C 24.1-31.0 $0.00
(based on % carbonate)
31.1-35.0 -$1.00
> 351 As recommended by the Concrete Engineer, with

coordination of the Engineer

The Engineer will not pay incentives or disincentives for Class R aggregates.

If the concrete mixture contains at least three fractions of coarse aggregate, the Engineer will consider only the two
containing the highest percentage by weight as eligible for incentive.

The Engineer will pay for Coarse Aggregate Quality Incentive/ Disincentive for all paving concrete provided by the
Contractor’s primary paving plant.

M.2 Water/Cement (w/c) Ratio

Provide and place concrete with a water/cement ratio not to exceed 0.40 when using cement only or fly ash and 0.42
when using slag or ternary. Make any adjustments immediately when the water/cement ratio exceeds 0.40 when using cement
only or fly ash and 0.42 when using slag or ternary.

The Engineer will not make incentive payments for water/cement ratio on high-early mixes.

The Engineer will determine the water/cement ratio for concrete hauled in dump or agitator trucks (concrete hauled in
truck mixers are not eligible for w/c ratio incentives) in accordance with the following:

M.2.a Sampling and Determination of Lots

The Engineer will sample, test, and record the individual results in accordance with 2301.2.M.2.b, “Water Content
Determination,” and 2301.3.M.2.d, “Cementitious Content Determination,” at a rate defined in the Schedule of Materials Control.
The Engineer will use the W/C Ratio Calculation Workbook for moisture testing and determining the incentive/disincentive.

The Engineer will base the statistical analysis of acceptance for water/cement ratio on a per lot basis representing one
day’s paving. Each individual water/cement ratio determination is considered a sublot. The lot will represent the cumulative
average of the sublot values. The Engineer will start a new lot and test if either of the following occur:

(1) Mix design change due to a water/cement ratio exceeding 0.40 when using cement only or fly ash and 0.42
when using slag or ternary, or
2) Supplementary cementitious type change from fly ash to slag or ternary mix design, or vice versa.

If the quantities of concrete produced results in no Engineer moisture testing for any given day, include the untested
quantity of concrete into the next day’s production and include that quantity of concrete in the sampling rate. If the untested
quantity is on the last day of production, add that quantity to the previous day’s production.

M.2.b Water Content Determination
For a concrete paving batch plant, use an electronic meter approved by the Engineer to record the water, including
temper water, added to the mix that is capable of printing the amount of total water on each batch ticket.

For a ready-mix plant, record the total water added to the mix, including temper water, on the computerized Certificate of
Compliance.
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The Engineer will determine the water content for calculating the water/cement ratio using the average water calculated
from 10 batch tickets or Certificates of Compliances surrounding the randomly selected batch ticket sample (four previous tickets,
ticket representing the random sample, and the five following tickets).

M.2.c Water Content Verification
The Engineer will use plastic concrete taken at the plant site to verify the water content in the mix as determined in
accordance with 2301.2.M.2.b, “Water Content Determination.” Sample the plastic concrete as directed by the Engineer.

The Engineer will verify the water content in the plastic concrete mixture using the test procedure specified in
AASHTO T 318-15, “Standard Test Method for Water Content of Freshly Mixed Concrete Using Microwave Oven Drying.” The
Engineer will begin the test within 15 min after the water has contacted the cement. Provide the microwave oven and the ancillary
equipment as required by the Engineer to perform this test.

M.2.d Cementitious Content Determination

The Engineer will determine the cementitious content for calculating the water/cement ratio using the average total
cementitious calculated from 10 batch tickets or Certificates of Compliance surrounding the randomly selected batch ticket sample
(four previous tickets, the ticket representing the random sample, and the five following tickets).

M.2.e W/C Ratio Incentive/Disincentive

Do not place concrete mix not meeting the water/cement ratio requirements in accordance with Table 2301-4. The Engineer may
accept inadvertently placed material not meeting the contract requirements in accordance with Table 2301-11.

Table 2301-11
W/C Ratio Incentive/Disincentive
When using cement only or fly ash When using slag or ternary
W/C Ratio Payment incentive/disincentive W/C Ratio Payment incentive/disincentive per
Test Result per cu. yd Test Result cu. yd
<0.37 +$3.00 <0.39 +$3.00
0.38 +$1.75 0.40 +$1.75
0.39 +$0.50 0.41 +$0.50
0.40 $0.00 0.42 $0.00
0.41 -$0.50 0.43 —-$0.50
0.42 -$1.75 0.44 -$1.75
> 0.43 Determined by the Concrete Engineer > 0.45 Determined by the Concrete Engineer

The Contractor may remove and replace concrete represented by water/cement ratios greater than 0.40 when using
cement only or fly ash and 0.42 when using slag or ternary. For concrete left in place with water/cement ratios greater than 0.40
when using cement only or fly ash and 0.42 when using slag or ternary and the level of payment is not defined in the Table 2301-
11, the Engineer, in conjunction with the Concrete Engineer, will evaluate the material based on the adequacy of the material for
the use intended. Remove and replace unsatisfactory concrete as determined by the Engineer at no additional cost to the
Department.

M.3 Well-Graded Aggregate Optional Incentive

The Engineer will use the Contractor’s combined aggregate gradation test results documented in the JMF Concrete
Aggregate Workbook, as verified by the Engineer in accordance with 2301.2.L.3.c, “Agency Verification of JMF,” to determine
eligibility for the incentive. Table 2301-12 defines the well-graded concrete aggregate gradation band, on a percent retained per
sieve size basis and the Coarse Sand percent retained and Fine Sand percent retained.
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Table 2301-12
%o Retained Gradation Band
Sieve Size % Retained
2in 0%

1%2in < 5%

1in < 16%

3% in < 20%
Y2 in 4 -20%
3% in 4 -20%
No. 4 4 -20%

No. 8 < 12%

No. 16 < 12%
No. 30 4 -20%
No. 50 4 -20%

No. 100 < 10%

No. 200 < 2%

S -
e ooy | >
- S -
(No. 30 to No. 200 Sive) | 24%~34%

The Engineer will use statistical analysis of the Contractor’s combined (averaged) aggregate gradation samples for well-
graded aggregate on a per lot basis representing one day’s paving. Each combined aggregate gradation is considered a sublot.
The lot will represent the cumulative average of the sublot values on each sieve for the gradation band.

If the quantities of concrete produced results in no gradation testing for any given day, include the untested quantity of
concrete into the next day’s production and include that quantity of concrete in the sampling rate. If the untested quantity is on
the last day of production, add that quantity to the previous day’s production.

An optional incentive is available to the Contractor provided a concrete mixture is designed and produced meeting all
requirements of Table 2301-12 on a lot basis in accordance with Table 2301-13.

Table 2301-13
Well-Graded Aggregate Optional Incentive

Payment incentive/disincentive per cu. yard

$2.00 per cu. yd

2301.3 CONSTRUCTION REQUIREMENTS

A Notice of Inspection
Notify the Engineer at least 24 h before placing concrete to allow for inspection. Do not place concrete until the Engineer

approves preparations for concrete placement. If the Contractor fails to notify the Engineer at least 24 h before concrete
placement, the Engineer may not allow concrete placement in accordance with 1503, “Conformity with Contract Documents,” and

1512, “Unacceptable and Unauthorized Work.”
B Contractor and Equipment Qualifications

B.1 Contractor Organizational Chart
Provide paving operations supervision in accordance with 1506, “Supervision by Contractor.” Provide an organizational

chart listing names and phone numbers of individuals and alternates responsible for mix design, quality control administration, and
inspection to the Engineer. Post the organizational chart in the Contractor's on-site facility.

B.2 Contractor Flatwork Certification
The Concrete Contractor, or Subcontractor, shall have at least two people with a current ACI concrete flatwork technician

or flatwork finisher certification, and at least one of them must be onsite for all concrete pours.
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B.3 Concrete Paving Plant Certification

Provide notice 16 h in advance of concrete paving production and in conjunction with the Engineer, perform a thorough
on-site inspection of the concrete plant and complete MnDOT Form 2164, “Concrete Paving Plant Contact Report.” Sign the report
to certify compliance with the paving requirements and to certify review of the continual maintenance of the plant. If concrete is
provided by a Certified Ready-Mix Plant, complete MnDOT Form 2164, “Contact Report — Addendum Ready-Mix Paving.”

Calibrate and correlate the testing equipment in accordance with 2461.3.D, “Batching Requirements.”

For projects with greater than 3,500 cu. yd, provide a separate combination plant lab — office for use during concrete
paving in accordance with 2301.3.B.3.a, “Combination Plant Lab-Office Requirements.”

B.3.a Combination Plant Lab — Office Requirements
The Concrete Paving Contractor QC technicians and the Agency QA technicians will equally share a combination plant lab
— office during concrete paving.

Provide a separate combination plant lab — office in accordance with 1604, “Plant Inspection — Commercial Facility,”
except as modified by the following characteristics and requirements:

(1) Located at the plant site within 100 yd from the batch plant or other location, as approved by the Engineer,

2) Plant lab and plant office areas separated and isolated by a wall,

3) Total plant lab-office floor area, based on exterior dimensions, of at least 224 sq. ft,

“4) Plant lab floor area, based on exterior dimensions, of at least 144 sq. ft,

(5) Plant office floor area, based on exterior dimensions, of at least 80 sq. ft,

(6) Heating and cooling system capable of maintaining a uniform temperature between 72° and 85° F,

) Drinking water container or cooler with adequate supply of potable water,

(8) Detached portable toilet conveniently located,

9) Electrical power supply that provides adequate amperage for all electrical needs,

(10) Water supply (storage tank with a capacity of 50 gal or more, or pressurized water supply) connected to the
sink faucet,

(11) Provide a sample storage area to prevent contamination of the samples,

(12) Plant lab furnished in accordance with the following:

(12.1)  One sturdily-built workbench or countertop at least 30 in x 144 in,

(12.2)  One service sink located near one end of the workbench with a water supply, faucet and an outside

drain,

(12.3)  Shelf space above workbench or countertop or at other convenient locations, totaling at least 8 linear
ft x 8in,

(12.4)  Electronic scales of sufficient size to weigh the samples for all required materials testing, and

(12.5) A four (4) burner 30" standard electric stove top or stove and at least two (2) additional electric
burners to perform required aggregate testing per the Schedule of Materials Control.

(12.6)  Microwave oven with turntable or wave deflection fan (900 Watt), heat resistant glass pan (approx.
9"x9"x2"), plain weave fiberglass cloth (10 oz/yd? and 14 mills thick), metal scrapper and grinding
pestle,

(12.7)  Metal bowils of sufficient size to perform all required material testing,

(13) Plant office furnished in accordance with 2031.3.B.1, “Field Office Furnishings,” except as modified by the
following:

(13.1)  Two desks, one for the Department and one for the Contractor, with total exterior dimensions of at
least 30 in x 60 in,

(13.2) At least six desk chairs,

(13.3) A telephone capable of providing email, and

(13.4) A printer with scanning and copying capabilities.

Do not begin concrete paving operations until the Engineer approves the combination plant lab—office.

For concrete paving projects supplied by a Certified Ready-Mix Plant, the separate Combination Plant - Lab Office
requirements in 2301.2.B.3.a do not apply, with the exception of the following:

(14) Electrical power supply that provides adequate amperage for all electrical needs,

(15) Water supply (storage tank with a capacity of 50 gal or more, or pressurized water supply) connected to the
sink faucet,

(16) Electronic scales of sufficient size to weigh the samples for all required materials testing,

17) At least six (6) electric burners to perform required aggregate testing per the Schedule of Materials Control.

(18) Metal bowls of sufficient size to perform all required material testing, and

(19) If w/c incentives apply, provide a microwave oven with turntable or wave deflection fan (900 Watt), heat

resistant glass pan (approx. 9"x9"x2"), plain weave fiberglass cloth (10 oz/yd2 and 14 mills thick), metal
scrapper and grinding pestle.
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B.3.b Paving Plant Sampling and Testing
Provide a MnDOT Certified Concrete Plant Level 2 Technician to oversee testing and plant operations and to remain on-
site during concrete production or have cellular phone availability.

accordance with the Concrete Manual. The Engineer will provide technicians with certifications at least meeting MnDOT Concrete

Provide technicians with certifications at least meeting MnDOT Concrete Plant Level 1 to perform all of the duties in
Plant Level 1 to perform all of the duties in accordance with the Concrete Manual.

of the Schedule of Materials Control. The Engineer performs testing in accordance with the Concrete Manual and determines

Perform testing in accordance with the Concrete Manual and determine testing rates in accordance with the requirements
testing rates meeting the requirements of the Schedule of Materials Control.

B.4 Contractor Project Documentation

Maintain and keep control charts current using the following MnDOT provided charts:

(1) JMF Moving Average Summary

2) All Contractor plastic air content tests (including before and after consolidation) in the Air Content Chart

Provide all batch tickets and test results to the Engineer on a daily basis. The Engineer may suspend plant operations if
the Contractor fails to provide daily test results.

Provide all reports, records, and diaries developed during the progress of construction activities to the Engineer.

C Batching and Mixing
Batch and mix the concrete in accordance with 2461, “Structural Concrete,” and the following:

C.1 Batching Requirements
Perform the initial spot check of the measuring equipment in accordance with the Concrete Manual for accuracy and
sensitivity before starting production operations. Provide a copy of the inspection certificate to the Engineer.

Provide to the Engineer a computerized batch ticket that includes the following:

1) Date,

2) State project number (SP) or (SAP),

3) Time concrete was batched,

4 Quantity of concrete in this load,

(5) Running total of each type of concrete, each day for each project,

(6) Mix number,

@) Labels identifying each material that correlates with the contractor mix design, including cementitious and
admixture abbreviations or MnDOT 5 digit pit numbers),

(8) Target weight of materials,

9) Actual batched weights of materials,

(10) Temper water, and

(11) Total water weight.

If satisfactory finishing and curing of the pavement does not occur, as determined by the Engineer, suspend batching and
mixing operations.

C.2 Concrete Ingredient Summaries
If delivering bulk cementitious materials directly to the concrete batching plant in railroad cars or sealed transport trucks,
submit copies of the bill of ladings to the Engineer on the same day received from the transporting company.

Advise the Engineer of the method and schedule of cementitious material unloading. Do not unload cementitious
materials until the Engineer approves the operation.

Each day of concrete pavement production, provide the Engineer with a production summary in an electronic format that
includes the following:

(1) Daily total concrete produced in cubic yards for each concrete mixture type.

(2) Daily total ingredient quantities (aggregate, cementitious and water) including the percent overrun/underrun.

Provide final project total quantities for (1) and (2) to the Engineer at the end of the Project using the Concrete
Ingredient Summary Worksheet.

The Engineer will use the Concrete Ingredient Summary Worksheet to verify the following: |
1) Individual daily cement quantity do not show an underrun in cement usage greater than 1.0 percent of the
quantity specified,
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2) The final cement quantity summary does not show an overall underrun greater than 1.0 percent, and
3) If either one or both of these limitations are exceeded, the Engineer will not pay for the concrete represented
at the contract unit price.

The Engineer may reject defective concrete in accordance with 1503, “Conformity with Contract Documents,” and 1512,
“Unacceptable and Unauthorized Work,” or the Engineer may pay for the defective concrete at an adjusted unit price at the same
ratio to the contract unit price as the quantity of cement used to the quantity of cement required less the allowable underrun. If
the cement exceeds the limitations for individual cutoff and final cutoff, the Engineer may apply the price adjustment to the cutoff
value that produces the greatest monetary deduction.

D Subgrade and Aggregate Base Preparations
Prepare the subgrade and aggregate base in accordance with 2105, “Excavation and Embankment,” 2112, “Subgrade
Preparation,” and 2211, “Aggregate Base,” and the following:

Fine grade the aggregate base to the shape and grade shown on the plans, allowing construction of the pavement to the
thickness and cross section shown on the plans. Use an approved fine grading machine mounted on crawler tracks.

Complete base construction of a sufficient width outside the edge of the pavement to support the slipform paver treads
without distortion of the alignment or grade line.

Shape and maintain the shoulders to allow surface water to drain away from the pavement and off the shoulders.

E Concrete Equipment and Paving Operations
Provide self-propelled spreading and finishing machines capable of consolidating and finishing the concrete, and
producing a dense and homogenous finished surface meeting the requirements specified in 2301, “Concrete Pavement.”

E.1 Consistency
Maintain the concrete at a uniform consistency. The Engineer will not allow an edge slump greater than s in or irregular
edge alignment.

For slipform concrete pavement placement, place the concrete with a slump value that optimizes placement, except
ensure the concrete does not slough or slump and is adequately consolidated and meets all other requirements of 2301, “Concrete
Pavement.”

For fixed form placement, place the concrete with a slump no greater than the maximum allowable slump in accordance
with Table 2301-4.

E.2 Slipform Construction

Place concrete using a slipform paver or combination of pavers designed to spread, consolidate, screed, and float-finish
the freshly placed concrete with minimum hand finishing. Provide a slipform paver with a non-oscillating extrusion plate with an
adjustable angle of entry.

Place the concrete pavement before placing curb and gutter.

If the sequence of operations includes placing the curb and gutter before the concrete pavement, submit a jointing plan
to the Engineer for approval. Submit the jointing plan to the Engineer a minimum of seven (7) calendar days before placing the
curb and gutter.

Equip the paver with automatic grade control capable of maintaining both the elevation and longitudinal line shown on
the plans on both sides of the paver.

Use an erected string line to achieve the line and grade reference. Tightly stretch a string line set parallel to the
established grade for the pavement surface to achieve the grade reference. Set the control reference and support the line at
intervals to maintain the established grade and alignment.

When constructing concrete overlays, set and use string lines for grade control on both sides of the roadway during
paving operations.

Operate the slipform paver with a continuous forward movement coordinating all operations of mixing, providing
adequate concrete hauling units, and spreading concrete to provide uniform progress with minimal stopping and starting of the
paver.

Consolidate the full width and depth of concrete pavement placed by a single pass of a series of internal vibrators.
Operate full-width vibrators from 3,600 VPM to 7,000 VPM in concrete, and from 4,150 VPM to 8,000 VPM when checked in air.
Deliver the vibrator impulses directly to the concrete and operate at an intensity to consolidate the concrete uniformly throughout
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the entire depth and width of the concrete. The Contractor may increase the vibrator frequency as approved by the Engineer.
Perform additional testing as directed by the Engineer at no additional cost to the Department. If the vibrator fails, suspend
operations and remove unconsolidated concrete.

Regulate the rate of progress of the vibratory equipment and the duration of the application to fully, but not excessively,
vibrate the concrete. If the forward progress of the paver stops, suspend the operation of vibrators.

Attach vibrators to spreading or finishing equipment. Do not allow vibrators to come in contact with preset dowel basket
assemblies, the grade, pavement reinforcement, or side forms. Do not allow the operation of vibrators to cause separation or
segregation of the mix ingredients, including the downward displacement of large aggregate or the accumulation of laitance on the
concrete surface. The Contractor may reduce the vibration frequency within the specified range if reducing the forward progress of
the paver to avoid segregation of the concrete mix. Connect the power to all vibrators so that they cease when the machine motion
is stopped. Stop paving operations if a vibrator fails to operate within the range specified above.

E.2.a Electronic Vibration Monitoring Device

For projects with greater than 3,500 cu. yd, provide an electronic monitoring device meeting the following characteristics
and requirements to display the operating frequency of each individual internal vibrator for concrete pavement placed by the
slipform method:

1) Contains a readout display near the operator’s controls; visible to the paver operator and to the Engineer,

2) Operates continuously as the paving machine operates,

3) Displays all the vibrator frequencies with manual and automatic sequencing for each of the individual vibrators,
and

“4) Records the following at least every 25 ft of paving or at least every 5 min of time:

4.1) Clock time,
4.2) Station location,
4.3) Paver track speed, and
1 49 Operating frequency of individual vibrators, expressed as VPM.

Provide an electronic copy containing the record of data after the completion of the concrete paving operation. Provide
vibration data daily as directed by the Engineer.

E.3 Fixed Form Construction

E.3.a Setting Forms
Provide forms meeting the following requirements and characteristics:

1) Steel, straight edge sides,

2) Depth equal to the pavement thickness shown on the plans,

3) Smooth and free of localized indentations and deformities,

“4) Top face with deviations no greater than ¥s in in any 10 ft section,

(5) Faces of straight forms with deviations no greater than ¥ in in any 10 ft section,
(6) Forms containing no damaged joint locks or pin pockets, and

@) Form lengths at least 10 ft long with vertical joint.

For pavements with radii no greater than 100 ft, use flexible or curved forms approved by the Engineer. Provide devices
to securely set forms and withstand operation of the paving equipment without springing, settlement, or lateral displacement.
Provide forms with joint locks to tightly join the ends of abutting form sections. Connect individual form sections using methods
that create a continuous form.

Set the forms to the alignment and grade shown on the plans for a distance equal to at least 3 h ahead of concrete
placement.

Compact the foundation before placing the forms in accordance with 2301.3.D, “Subgrade and Aggregate Base
Preparations.” Ensure the forms have a firm and uniform bearing over the entire base area, are tightly joined and securely staked,
and are clean and free of accumulations of hardened concrete. Coat the contact faces of the forms with an approved form coating
material in accordance with 3902, “Form Coating Material,” before placing the concrete.

During a rain event, remove and reset the forms as necessary to allow drainage.
E.3.b Fixed Form Placement
Place concrete using one or more machines to spread, screed, and consolidate between previously set side forms.

Accomplish vibration of these areas using hand-held or machine-mounted internal vibrators.

If not using an electronic monitoring device, use a tachometer or similar device to demonstrate to the Engineer that the
paving equipment vibration meets the requirements in this section.
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Use hand-held vibrators to consolidate concrete adjacent to side forms and fixed structures. Operate the hand-held
vibrators at a speed of at least 3,600 VPM. Do not allow the vibrator head to contact the joints, load transfer devices,
reinforcement, grade, or side forms. If the vibrator fails, suspend operations and remove unconsolidated concrete.

Continue vibration to achieve adequate consolidation, without segregation, for the full depth and width of the area
placed.

Provide an adequate number and capacity of machines to perform the work at a rate equal to the concrete delivery rate.

Strike-off concrete with a clary screed, unless otherwise approved by the Engineer. Finish small or irregular areas that
are inaccessible to finishing equipment using other methods as approved by the Engineer.

Discontinue any operation that causes displacement of the side forms from the line or grade or causes undue delay, as
determined by the Engineer, due to mechanical difficulties.

E.3.c Removal of Forms

Do not remove side forms of pavement and back forms on integrant curb earlier than 12 h after placing the concrete,
unless otherwise approved by the Engineer. Remove forms without exerting shock or strain, including temperature variations, on
the pavement or curb. Cure concrete in accordance with 2301.3.M.1.a, “Membrane Curing Method.”

F Placing Concrete
Construct mainline pavement in a single layer of concrete. Place the concrete pavement in one complete pass of the
paving machine to minimize the need for hand finishing.

The Engineer will not allow the edges of the pavement, including longitudinal joints, to deviate from the line shown on
the plans by greater than %2 inch at any point.

Place concrete without any vertical surface deviations of the plastic concrete when matching into the beginning and end
of the project, bridge approaches and decks, unless otherwise allowed by the Engineer. Correct all high and low spots identified
within the 10 foot straight edge.

Coordinate paving operations for mixing, delivering, spreading, and extruding the concrete to provide uniform progress of
the paver. Use sufficient trucks to ensure a steady forward progress of the paver. If the forward movement of the paver stops for
a period long enough to create a cold joint or honeycombing, construct a header joint in accordance with 2301.3.F.5 “Constructing
Headers.”

Do not add water to the surface of the concrete to aid in finishing without the approval of the Engineer. The Engineer
will give approval to replace evaporated surface water directly behind the paver caused by a halt in forward progress from a short-
term breakdown in equipment or supply of concrete. The Contractor can request approval to add water to the surface when cutting
bumps or filling dips in the plastic concrete each time additional water is needed. If the Contractor adds water to the pavement
surface without approval by the Engineer, the Engineer will not pay water/cement or pavement smoothness incentives on sections
where the water is added and the Engineer may reject the pavement in accordance with 1512, “Unacceptable and Unauthorized
Work.”

Set manhole and catch basin frames or rings to the elevation shown on the plans during the paving operations. Do not
form “box-outs” of castings unless approved by the Engineer.

Dump or discharge concrete without causing grade displacement or damage to the existing asphalt or bond breaker layer.
Repair damage to the grade in accordance with 2301.3.D, “Subgrade and Aggregate Base Preparations,” existing asphalt or bond
breaker layer as approved by the Engineer at no additional cost to the Department. Provide protection for turning concrete trucks.

F.1 Placement on Aggregate Base
Maintain the base in a moist condition until placement of concrete.

F.2 Placement on Asphalt or Asphalt Bond Breaker

When placing concrete on asphalt or asphalt bond beakers, comply with the following:

1) Do not place concrete on an asphalt surface with an asphalt surface temperature greater than 120 °F.

2) Maintain the asphalt surface in a moist condition and at a surface temperature not greater than 120 °F before

placing the concrete. The Engineer will allow the Contractor to apply water, whitewash of hydrated lime and
water, or both to cool the asphalt surface, or other methods allowed by the Engineer.

3) Before placing concrete on a milled asphalt surface, clean the milled surface by sweeping and patch as shown
on the plans in accordance with 2231, “Bituminous Surface Reconditioning,” or as directed by the Engineer.
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F.3 Placement on Type 8 Non-woven Geotextile Interlayer
Furnish Type 8 Geotextile from the Approved/Qualified Products list in accordance with 3733, “Geotextile.”

When placing concrete on the geotextile interlayer, comply with the following:

F.3.a Handling and Placement Requirements

(1) Prior to the placement of the geotextile interlayer, remove loose or deteriorated surfacing in accordance with
2231.3, “Construction” or as directed by the Engineer. The Contractor may propose a cementitious material, or
other equivalent patching material as approved by the Engineer. The patch shall provide a flat, tight surface
before placement of the geotextile interlayer.

2) Roll geotextile out on underlying substrate. Ensure geotextile is tight without excess wrinkles and folds. Place
the geotextile within 7 days of concrete paving in such a way that free drainage of water within the geotextile
is not impaired.

(2.1) When covering the entire surface with the geotextile, the geotextile should overlap by 8 in +/- 2 in.

In no location should more than 3 layers of geotextile overlap.

(2.2) When placing geotextile strips only under dowel bar basket assemblies, the geotextile width should
extend longitudinally 2 to 3 in outside each side of the bottom rungs of the dowel bar basket
assembly for the entire width of the roadway.

3) Geotextile should extend at least 3 in beyond the most outside edge of the new concrete or extended out to
the location shown in the plan.

“4) Geotextile must drain into subsurface drains or a drainable pavement layer as shown in the plan.

(5) Place the geotextile interlayer to a grade and tolerance such that the overlying PCC pavement thickness will
meet minimum design requirements.

(6) Adhere the geotextile to the underlying substrate using an approved cylinder spray adhesive for geotextiles and

recommended by the manufacturer for use to attach the geotextile to the underlying concrete or asphalt.
Apply a minimum 12 in wide adhesive bond to attach any edge of geotextile to the underlying substrate or to
another piece of geotextile. Apply pressure to the geotextile to set the adhesive prior to placing the concrete.
The Contractor may propose and demonstrate alternate methods for satisfactorily anchoring the geotextile to
the Engineer for approval.

@) Slightly dampen, but not saturate, the geotextile, prior to concrete placement.

F.3.b Maintenance Requirements

Maintain the geotextile interlayer during and after placement throughout its entire length until placement of the concrete
overlay. During this maintenance period, correct any deficiencies to the satisfaction of the Engineer. The bond breaker layer shall
properly drain at all times. Do not place geotextile on areas subject to excess traffic until immediately before concrete placement.

During construction, keep the geotextile and associated drain trenches free of fine soils or other contaminates. If
contamination of the geotextile interlayer occurs, remove and replace or clean the surface to the satisfaction of the Engineer to
assure drainage capacity as designed at no cost to the Department.

If a rain event occurs after placement of the geotextile, remove excess water from the geotextile by use of rollers or any
method acceptable to the Engineer.

F.4 Placement Adjacent to In-Place Concrete
Secure preformed joint filler material for expansion joints in place to maintain the position shown on the plans during
concrete placement.

Screed newly placed pavement to the same elevation as the in-place concrete to 1/4 in or less.

When placing concrete adjacent to in-place concrete, protect the following:

(1) All ends of transverse joints 3/16 in or wider to the satisfaction of the Engineer. The Engineer will allow sawing
through the existing joint when sawing the newly placed concrete, and

2) The in-place pavement to prevent damage.

F.5 Constructing Headers

Use any approved construction header method as shown in the Standard Plate 1150 when constructing construction
headers, temporary headers, and permanent headers as shown on the plans. In the plastic concrete, the Engineer may evaluate
headers for vertical surface deviations with a 10 foot straight edge. Correct all high and low spots identified within the 10 foot
straight edge.

The Engineer will not allow incorporating any concrete accumulated in the grout box of the paver into the pavement.
Construct all headers such that the concrete contained in the grout box is removed from the project.

Use internal vibration to consolidate the concrete along header joints before final finishing.
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Sample and test the air content of the concrete in accordance with the Schedule of Materials Control. Using the MnDOT
Air Content Chart, record all air content test results.

F.6.a

content of Type 3 paving concrete at the specified target of 7.0 percent (plus 2.0% / minus 1.5%) of the measured volume.

Air Content Before Consolidation
Measure the air content of the plastic concrete after placement on the grade but before consolidation. Maintain the air

Make adjustments immediately to maintain the desired target air content, in accordance with Specification 1503, “Conformity with
Contract Documents.”

F.6.a(1) Non-Conforming Air Content Before Consolidation
Only place Type 3 concrete meeting the air content requirements in the work. If the Contractor places Type 3 concrete
not meeting the air content requirements into the work, the Engineer will not accept nonconforming concrete at the contract unit

price.

For the quantity of non-conforming concrete not meeting the required air content, the Engineer will make determinations
regarding the disposition, payment, or removal in accordance with Table 2301-14.

Table 2301-14
Grade A Paving Concrete (Target Air Content 7.0%)

Air

Content Before

Consolidation, %

Monetary Reduction

> 9.0

The Engineer, in conjunction with the Concrete Engineer will determine the
concrete suitability for the intended use in accordance with 1503, “Conformity with
Contract Documents,” and 1512, “Unacceptable and Unauthorized Work,”

5.5-9.0

No deduction for materials placed as approved by the Engineer.

>50-<55

$25.00 per cubic yard or 25% of the Contractor-provided invoice for quantity
represented by the materials placed

>4.0-<5.0

The Engineer, in conjunction with the Concrete Engineer will determine the
concrete suitability for the intended use in accordance with 1503, “Conformity with
Contract Documents,” and 1512, “Unacceptable and Unauthorized Work.” This
may include testing on the hardened concrete as required by the Engineer, in
conjunction with the Concrete Engineer.

Remove and replace concrete in accordance with 1503, “Conformity with Contract
Documents” and 1512, “Unacceptable and Unauthorized Work” as directed by the
Engineer. This may include testing on the hardened concrete as required by the
Engineer, in conjunction with the Concrete Engineer. If the Engineer, in
conjunction with the Concrete Engineer, determines the concrete can remain place,
the Engineer will not pay for the concrete and if the Engineer determines the
surface is exposed to salt-brine freeze-thaw cycling, coat with an epoxy penetrant
sealer from the Approved/Qualified Products List.

F.6.b

Air Content After Consolidation
If using the slipform paving method, determine the air content after consolidation. Place concrete with an air content of
at least 4.5 percent after consolidation.

F.6.b(1) Air-Loss Correction Factor (ACF)
Determine the ACF by subtracting the air content after consolidation from the air content before consolidation. If the ACF
exceeds 2.0%, take another test as soon as possible to verify/adjust for a new ACF.

F.6.b(2) ACF Adjustment to Air Content Tests Before Consolidation
Each time an ACF is determined, apply the ACF to all subsequent air content tests before consolidation and evaluate in
accordance with 2301.3.F.6.b(3), “Non-conforming Air Content After Consolidation.”

F.6.b(3) Non-Conforming Air Content After Consolidation

If the Contractor or Engineer test results in an air content after consolidation of less than 4.5%, take the following action:
Immediately retest and verify the ACF is correct.
If the results are still < 4.5%, make immediate adjustments to the concrete or the consolidation process, test
any loads that have not been discharged or adjusted at the plant and apply the ACF to determine compliance.
Test every load of concrete until the air content test results meet the requirements.
Test at least 3 additional trucks to ensure the concrete remains in compliance.

(A)
(B)

©
(D)
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(E) Perform additional testing on the hardened concrete as required by the Engineer in conjunction with the
Concrete Engineer.

G Placing Pavement Reinforcement
Provide and place reinforcement meeting the following requirements and characteristics:

(1) Provide epoxy coated reinforcement in accordance with 2472, “Metal Reinforcement,” except keyway bars and
tie bars are not required to have epoxy coated ends.

(2) Provide and place reinforcement bars including keyway bars, tie bars, taper steel, and stopper bars as shown
on the plans.

3) Place keyways when required as shown on the plans, when placing fixed formed concrete of any thickness, or
at the Contractor’s option when the design thickness is 10 inches or greater.

4 Provide and place supplemental pavement reinforcement as shown on the plans.

5) Provide and place reinforcement bars on chairs, in stakes, utilizing tie bar basket assemblies or by appropriate
equipment for depressing the bars to the specified location.

(6) For slipform paving, stake the tie bar steel to the roadbed, or use a mechanical device attached to the spreader

or paver to place tie bar steel required for L1T joints as shown on the plans. Space and depress the tie bar
steel to the depth and location shown on the plans. Do not place tie bars over transverse contraction joints.

H Dowel Bar Placement
Place dowel bars parallel to the substrate surface and parallel to the centerline of the pavement.

Space contraction joints at the intervals shown on the plans, except shorten the spacing at the following to provide panel
lengths at least 5 ft:

1) Adjacent to header joints,

(2) Reinforced panels,

3) Railroad grade crossings, and
“4) Free ends of pavement.

In accordance with Standard Plate 1103, provide dowel bar assemblies manufactured in single units for the lane widths
shown on the plans, unless otherwise approved by the Engineer. For non-typical lane widths, do not (splice) use more than two
dowel bar assemblies in any one doweled joint.

Secure dowel bar assemblies with anchors to hold the dowel bars in the correct position and alignment while preventing
movement during concrete placement in accordance with Standard Plate 1103 and the following:

1) Provide a Quality Control Plan for Anchoring Dowel Basket Assemblies in accordance with 2301.3.H.1, “Quality
Control Plan for Anchoring Dowel Basket Assemblies.”

2) Fasten the baskets to the substrate surface so that they do not move vertically or horizontally more than 1/4
inch.

3) Type, location, number and length of anchors are dependent upon field conditions;

“4) Before the beginning of concrete pavement placement and each day prior to beginning paving, demonstrate

the fastening method to the Engineer for approval.

Within 1 h before covering with concrete, coat the dowel bars with a thin uniform coating of a form coating or other
material in accordance with 3902, “Form Coating Material.”

Before placing the concrete, mark the location on both sides of each transverse joint as approved by the Engineer.
Transfer the markings to the top surface of the fresh concrete immediately after completing the final finishing operations.

The Contractor may use a mechanical dowel bar inserter to place dowel bars in the pavement as approved by the
Engineer, in conjunction with the Concrete Engineer. Immediately before inserting the dowels, coat the dowels with a thin uniform
coating of a form coating material in accordance with 3902, “Form Coating Material.” If using a dowel bar inserter, initially and on
each production day, demonstrate to the Engineer that the inserted dowel bars in the completed concrete pavement are parallel to
the surface and centerline slab and are located at mid-depth of the slab thickness.

H.1 Quality Control Plan for Anchoring Dowel Basket Assemblies

At least 7 days prior to the beginning of concrete paving, provide a Quality Control Plan in writing to the Engineer for
acceptance that provides a method for keeping the dowel basket assemblies anchored to the grade, the existing concrete, or into
the asphalt or bond breaker layer and into the underlying concrete. The Quality Control Plan shall include the following at a
minimum:

1) Proposed type and number of fasteners

2) Proposed installation equipment

3) Dowel basket assembly anchoring plan (i.e. Anchored all basket assemblies prior to concrete placement, one
lane at a time, anchor all basket assemblies during the concrete placement operation, etc.)

4 Action plan if mis-aligned baskets are identified during concrete pavement placement
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The Engineer will suspend paving operations if the Contractor fails to comply with their Quality Control Plan.

I Definition of a Lot and Sublot for Concrete Field Testing

L1 Lot Establishment

The Engineer will select random locations for locating dowel bars, reinforcement (L1T) steel, pavement texture, and
concrete probing testing. The Department defines a lot as all concrete pavement of a single lane added together lineally into a lot.
Doweled concrete shoulders less than 10 ft in paved width and undoweled concrete shoulders are not included as part of the lot.

The Department defines a single lane in accordance with the following:

1) From the pavement edge to the adjacent longitudinal joint,
2) From one longitudinal joint to the next, or
3) In the absence of a longitudinal joint, between pavement edges,
(€)) Each ramp and loop < 18 ft in width,
NS Doweled concrete shoulder > 10 ft in width.
1.2 Sublot Establishment

Once established, the Engineer will divide the lot into sublots representing 1,000 linear lane ft. The Engineer will add
partial sublots less than 500 lineal lane ft to the previous sublot. The Engineer will consider partial sublots equal to or greater than
500 lineal lane ft as individual sublots. If the project results in less than four (4) sublots, the Engineer will divide the project into
four (4) sublots of equal length.

The Engineer will provide the sublot testing locations to the Contractor prior to pavement placement. The Engineer will
utilize random numbers to locate specific testing locations within the sublots at the minimum rates defined in:

1) 2301.3.1.2, “"Minimum Plastic Concrete MIT-Scan-T2 Testing Rates,”
(2) 2301.3.K.1.a, “Texture Testing,” and

3) Spec 2301.3.L.3, “Contractor Quality Control Probing.”

J Dowel Bar and Tie Bar Placement Testing in Plastic Concrete

For concrete paving projects greater than 3,500 cu. yd, provide a MIT-Scan-T2 non-destructive testing device in
accordance with this section for concrete pavement placed by the slipform method.

Ja MIT-SCAN-T2 Non-Destructive Testing Device

The Contractor shall furnish a MIT-SCAN-T2 non-destructive testing device or approved equal, as determined by the
Concrete Engineer, having the ability to locate pavement reinforcement, dowel bars, and measure concrete pavement thickness in a
single device. Agency and Contractor personnel shall mutually use this non-destructive testing device to locate dowel bar and tie
steel placement in the plastic concrete during pavement construction.

Agency observations do not relieve the Contractor of the requirement to properly place the concrete reinforcement and
dowel bars as shown in the plans. In addition, the Engineer reserves the right to reject the pavement in accordance with 1503,
“Conformity with Plans and Specifications” and 1512, “Unacceptable and Unauthorized Work.”

The Engineer will not provide additional payment for furnishing the above equipment for the Department's use.

J.2 Minimum Plastic Concrete MIT-Scan-T2 Testing Rates
The Engineer will identify the MIT-SCAN-T2 testing locations in accordance with the Schedule of Materials Control and the
following:
(1.1) Use the MnDOT Probing Coring Texture MIT-SCAN-T2 Workbook to determine the random testing locations.
(1.2) Provide the MIT-SCAN T2 Report generated from the MnDOT Probing Coring Texture MIT-SCAN-T2 Workbook
to the Contractor prior to the start of paving.
(1.3) Offset the location of the dowel bar test to the closest contraction joint.

Unless otherwise approved by the Engineer, perform all testing with the MIT-SCAN-T2 device in the presence of the
Engineer.

If the concrete pavement is constructed utilizing a slip form-paving machine locate the entire span of the dowel bar and
machine placed tie bar (L1T) steel in the plastic concrete, utilizing a walk bridge that spans the width of the pavement and the
following:

(2.1) Verify the adequacy of the dowel bar basket anchoring by locating both the upstream and downstream edges

of the dowel bar baskets.

(2.2) Verify the presence and alignment of tie bar (L1T) steel by locating both ends of the tie bar.
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J.2.a Alignment Tolerances

Ensure the dowel bar and tie bar placement complies with the following tolerances:

(1) For dowel bars, the proposed sawcut is centered on the dowel bars (£ 3 inches) and that the dowels remain
anchored parallel to the roadway centerline.

(2) For tie bars, the proposed saw cut is centered on the tie bar (£ 5 inches).

J.3 Non-conforming Placement

If a dowelled contraction joint has dowel bars out of acceptable alignment during placement in accordance with
2301.3.].2.a, “Alignment Tolerances,” and Standard Plate 1103, scan both upstream and downstream from the misaligned
transverse doweled joints, from concrete placed in the same operation, until at least three (3) joints comply with Standard Plate
1103.

If a panel along the tied longitudinal (L1T) joint is found to have two (2) or more tie bars missing or out of acceptable
alignment tolerances specified in 2301.3.].2.a, “Alignment Tolerances,” scan joints on both ends until three (3) consecutive panels
meets the correct number of tie bars installed and acceptable tie bar alignment tolerances.

If at any time the Engineer determines the dowel bar anchoring or tie bar placement processes are unacceptable due to
alignment/tolerance issues, the Engineer may request the Contractor amend the placement process for the operation in question to
achieve satisfactory placement of the dowel bars and tie bars.

The Engineer will consider concrete pavement that fails to comply with the alignment tolerances as Unacceptable Work in
accordance with 1512, “Unacceptable and Unauthorized Work.” The Engineer, in conjunction with the Concrete Engineer, will
evaluate the defective concrete pavement in accordance with 2301.3.Q “Workmanship and Quality.”

K Surface Finishing
Use a 33 in radius edging tool to finish edges of the pavement. Do not add water to the surface of the concrete to aid in
finishing without the approval of the Engineer.

If satisfactory finishing of the pavement does not occur, as determined by the Engineer, suspend batching and mixing
operations.

After consolidating, screeding, and floating the concrete, give the pavement surface a final finish texture in accordance
with 2301.3.K.1, “"Pavement Texture.”

K.1 Pavement Texture

Pull the carpet drag longitudinally over the finished surface to produce a uniform final finish textured surface. Provide a
texture depth of at least 1.00 mm in accordance with ASTM E 965-87, “Test Method for Measuring Surface Macrotexture Depth
Using a Sand Volumetric Technique.”

Provide artificial grass type carpeting for the carpet drag meeting the following characteristics and requirements:

1) Molded polyethylene pile face,
2) Blade length from 33 in to 1 in, and
3) Total weight of at least 70 oz per sq. yd.

Mount the drag on a bridge having external alignment control. Provide a drag as wide as the concrete placed without
causing edge slump. Maintain continual contact between the drag and the pavement surface at all times during texturing. Apply
down pressure on the pavement surface as necessary to achieve uniform texturing.

The Contractor may use manual methods including brooms to achieve similar results on the edges of the pavements and
ramps, and other locations as approved by the Engineer.

The Contractor may use other texturing equipment to obtain an equivalent texture as approved by the Engineer, in
conjunction with the Concrete Engineer.

For concrete pavements with a posted vehicle speed less than or equal to 45 mph, use either a carpet drag or broom
drag longitudinally to achieve a uniform final finish textured surface.

K.1.a Texture Testing
The Engineer will identify the texture testing locations in accordance with 2301.3.1, “Definition of Lot and Sublot for
Concrete Field Testing,” and the following:

1) Use the MnDOT Probing Coring Texture MIT-SCAN-T2 Workbook to determine the random testing locations.

2) Provide the Concrete Texture Report generated from the MnDOT Probing Coring Texture MIT-SCAN T2
Workbook to the Contractor prior to the start of paving.

3) Offset the texture test at a point located transversely in the outside wheel path.
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I Perform surface texture testing of the concrete pavement and provide the test results to the Engineer no later than 48 h I
after pavement placement unless otherwise approved by the Engineer.

K.1.b Non-conforming Texture
The Engineer will evaluate the texture results in accordance with Table 2301-15.

(1) If any texture test results fall below the minimum required, correct the operation immediately to achieve the
minimum required texture.
2) If the Engineer determines by visual inspection, that areas not represented by random testing appear to not

meet the minimum texture required, the Engineer reserves the right to require additional testing in those
specific areas to determine compliance.

(3) Run additional tests at 100 ft intervals before and after the failing test location to determine the limits of any
individual failing test.

Table 2301-15
Pavement Texture Depth

Texture Depth Test

Results for Individual Resolution
Tests
> 1.00 mm Meets requirements — No action required

The Engineer will accept the work if the Contractor amends the operation to achieve the
required depth of at least 1.00 mm as approved by the Engineer. If the Contractor fails to
correct the operation, the Engineer will suspend the paving operation until corrections produce
the required results.
Perform concrete grinding of the pavement represented by this test to attain the minimum
texture of 1.00 mm as required by the Engineer.

<1.00 mm to =0.80 mm

< 0.80 mm

L Pavement Thickness Requirements
Provide pavement with a finished pavement thickness as shown on the plans or as modified, in writing, by the Engineer.

L.1 Thickness Evaluation Procedure
The Engineer will evaluate each differing concrete pavement thickness required on the project. The Engineer will
evaluate the concrete pavement through random probing and core measurements in accordance with the following:

1) Contractor Quality Control Probe (QCP),
2) Probe Verification Core (PVC), and
3) Quality Acceptance Core (QAC).

The Engineer will identify the QCP, PVC, and QAC thickness measurement locations in accordance with 2301.3.1,
“Definition of Lot and Sublot for Concrete Field Testing,” and the following:

(1) Using the MnDOT Probing Coring Texture MIT-SCAN-T2 Workbook to determine the random testing locations.

2) Adjust the location to ensure the Contractor takes no measurements within 1 ft of the pavement edge and
takes no measurements within 3 ft of any transverse or longitudinal joint or other obstructions.

3) Prior to the start of paving, provide the Field Probing Report generated from the MnDOT Probing Coring

Texture MIT-SCAN-T2 Workbook to the Contractor.

L.2 Contractor Quality Control Probing (QCP)

Measure the pavement thickness of freshly finished concrete pavement at a rate of at least one (1) probe measurement
per sublot. Notify the Engineer before performing probing thickness measurements in the plastic concrete so they may observe the
Contractor’s probe tests. Record the probing results on the Field Probing Report.

Provide daily summary reports listing the results of the day’s QCP thickness measurements and additional probing results
to the Engineer.

L.2.a Contractor QCP Probing Equipment and Probing Method
Provide the following equipment as approved by the Engineer to perform probing:

(1) Probing rod meeting the following characteristics and requirements:
(1.1) Non-flexing,
(1.2) Length capable of completely penetrating the pavement for measuring,
(1.3) Utilizes a circular or square top plate,

(1.4) Contains a centrally located hole in the top plate with a diameter allowing for easy maneuvering
along the length of the probing rod, and

(1.5) Fitted with a locking device fixing the angle between the top plate and the probing rod at 90 degrees
when locked.
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2) Base plate meeting the following characteristics and requirements:

(2.1) 30 cm £ 0.1 mm diameter, 660 pm = 10 pym thick, steel (US ASTM Standard A653 Type 2
Commercial 1 Grade, G90) circular plate supplied by Kessler Soils Engineering Products, Inc. or
approved equal, and

(2.2) Rigid when in place, allowing the probing rod to be pushed against it without flexing.

3) Work bridge meeting the following characteristics and requirements:

3.1) Spans the full width of the freshly laid concrete,

3.2) Supports a person, and

3.3) Height above the concrete allows for the use of the probing device.

4 Tape measure accurate to nearest Vs in and with a length capable of measuring the depth of penetration of the
probing device into the plastic concrete pavement.

Perform probing in accordance with the following:

(1) Place the base plates at the randomly selected locations and anchor the plates to prevent movement during
concrete placement. Mark the locations of the base plates to ensure ease of locating the plates after the paver
has passed.

(2) Position the bridge at the selected locations to reach and locate each point.

3) Assemble the probing device. Keeping the probing rod perpendicular to the pavement surface, insert the rod
into the plastic concrete until the rod strikes the base plate.

“4) Slide the top plate down the probing rod until it contacts the pavement surface then lock to the probing rod.

(5) Withdraw the probing device.

(6) Measure the length of the probing rod inserted into the plastic concrete from the underside of the top plate to

the end of the probing rod. Record this measurement to the nearest ¥s in.

L.2.b Individual Deficient Probe
If an individual probe measurement shows a thickness deficiency greater than %2 in from plan thickness, take a core
(QCP-Core) at the probe location to determine if the pavement is defective.

L.3 Quality Acceptance Testing — Coring

After concrete pavement placement, the Engineer will mark the core locations identified on the Field Coring Report
generated from the MnDOT Probing Coring Texture MIT-SCAN-T2 Workbook. The Contractor will core the designated PVC and QAC
locations.

L.3.a Probe Verification Core (PVC)

Take PVC at the same location as a probe measurement at the rate of one (1) core for every four (4) probe
measurements. If the probe measurements are not divided evenly by four (4) for each plan thickness take one (1) additional core
in the remaining probes.

The Engineer will compare PVC measurement to the initial probe measurement.

L.3.b Quality Assurance Cores (QAC)

Take one (1) random core every 4,000 lineal lane ft for each plan thickness. Add partial segments less than 2,000 lineal
lane ft to the previous 4,000 lineal lane ft and take one (1) core. If partial segments are equal to or greater than 2,000 lineal lane
ft, take one (1) random core. If the plan thickness for the entire project is less than 4,000 lineal lane ft, take one (1) random core.

L.3.c PVC and QAC Coring Method

(1) The Engineer will allow coring after the concrete meets the requirement of 2301.3.0, “"Opening Pavement to
Traffic.” Use 3U18 concrete or another concrete mix approved by the Engineer to fill the core holes within 72 h
of coring at no additional cost to the Department. Provide traffic control for coring;

2) Cut 4 in nominal diameter cores at marked locations. Lay the cores next to the holes in a curing condition.
Protect the cores. Do not submit cores out of round, not perpendicular, or containing ridges;
3) The Engineer will field measure the core thickness to the nearest Vs in, verify (Field ID Number) the cores, and

record the field measurement on the Field Coring Report generated from the MnDOT Probing Coring Texture
MIT-SCAN-T2 Workbook;

4 Pick up the cores, accompanied by the Engineer. Store the cores in a water tank heated from 60 °F to 80 °F at
the Department field office. The Engineer will not require the storage of cores in a curing condition for
concrete older than 28 days;

(5) The Engineer will transport the cores in a curing condition, unless older than 28 days, to the MnDOT Office of
Materials and Road Research; and

L.3.d Final Pavement Thickness Core Measurement
The MnDOT Office of Materials and Road Research will determine the final pavement thickness by measuring the length
of the PVC and QAC cores in accordance with the following:

I (1) Use nine probe testing device to obtain the average length of the core in one operation.
2) Report the lab measured core length to the nearest 0.05 in.
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3) After Department thickness verification, the Department will test all of the cores for compressive strength at
60 days of age for information only. The Department will test three (3) of the cores from the entire project for
rapid chloride permeability (RCP) in lieu of compressive strength testing for information only.

L.4 Evaluation of Cores to Determine Acceptance
The Engineer will use lab-measured cores (QCP-Core, PVC and QAC) to determine acceptance and price adjustment
based upon the following:

(1) Individual core thickness in accordance with Table 2301-16, and
(2) Final average core thickness for each plan thickness (PT).
Table 2301-16
Acceptable Concrete Pavement Thickness
Individual Lab Measured Core Exploratory Coring .
(QCP-Core, PVC or QAC) Required Resolution
<PT-%" No 2301.3.L.7
PT-%into1lin 2301.3.L.5 2301.3.L.6.a
> PT-1" 2301.3.L.5 2301.3.L.6.b
L.5 Exploratory Coring

The Engineer will require an exploratory core in the adjacent lane if placed in the same paving operation. If the length of
the exploratory core in the adjacent lane is at least equal to the plan thickness minus % in, the Engineer will not require additional
cores in the adjacent lane.

Take exploratory cores in accordance with the following procedure:

(1) At any location within 10 ft on each side of the deficient thickness location and at the same distance from the
pavement centerline. If the length of each of the first exploratory cores is at least equal to the plan thickness
minus %2 in, the Engineer will not require additional cores from this location.

2) If any cores do not fall within the plan thickness minus 2 in, take additional exploratory cores at 25 ft intervals
and at the same distance from the pavement centerline, as directed by the Engineer.
3) Perform coring in the direction of the deficiency until obtaining a core with a length at least equal to the plan

thickness minus %2 in in each lane separately. The Engineer will use exploratory cores to determine the extent
of deficient pavement thickness for adjusting the contract unit price or requiring pavement removal and
replacement.

L.6 Non-conforming Thickness
The Department defines the defective pavement area as the entire area surrounding the deficient core within the entire
width of the traffic lane and between acceptable cores.

The Department considers the pavement acceptable to remain in place in the remaining areas as the increment where the
cores show a thickness deficiency no greater than plan thickness minus % in.

L.6.a Defective Pavement Area between 2 in and 1 in
For cores showing a pavement thickness greater than the plan thickness minus %2 in to 1 in, the Contractor may choose
one of the following:
(1) Remove and replace the defective pavement area at no additional cost to the Department, or
2) Leave the pavement in place with a monetary deduction of $20.00 per sqg. yd for the defective pavement area,
as approved by the Engineer.

L.6.b Defective Pavement Area > 1 in
For cores showing a pavement thickness greater than 1 in below the plan thickness, the Engineer, in conjunction with the
Concrete Engineer, will determine whether the Contractor will do one of the following:
1) Remove and replace the defective pavement area at no additional cost to the Department, or
2) Leave the pavement in place at no cost to the Department and apply a monetary deduction of $20.00 per sq.
yd for the defective pavement area in accordance with 1503, “Conformity with Contract Documents.”

L.7 Final Average Core Thickness
After all coring (including exploratory coring) is completed; the Engineer will use all the cores (QCP-Core, PVC or QAC) to
determine the final average core thickness for each plan thickness.

If all of the cores (QCP-Core, PVC or QAC) meet the design plan thickness requirements of the project, the Engineer will
consider the final average core thickness for each plan thickness acceptable.

If any of the cores (QCP-Core, PVC or QAC) do not meet the design plan thickness requirements of the project, the
Engineer will determine the final average core thickness for each plan thickness, except for the following:
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(1) If exploratory cores are taken to identify the defective pavement area, substitute the two outside exploratory
cores that are within plan thickness minus 2 in for the deficient PVC or QAC.
2) If the length of a PVC or QAC exceeds the plan thickness plus 0.30 in, the Engineer will limit the core length to

the plan thickness plus 0.30 in. If the final average core thickness for each plan thickness is deficient by more
than the plan thickness minus 0.10 in, the Engineer will pay for the pavement by the plan thickness at the
contract unit price less the monetary deductions in Table 2301-17, excluding areas of defective pavement as
indicated above.

Table 2301-17
Monetary Deductions for Final Average Core Thickness
(Each Plan Thickness)
Thickness Deficiency Exceeding Adjusted contract unit price per sq.

Permissible Deviations, in yd of Payment
0.00-<0.10 None (tolerance)
0.11-<0.20 $0.20
0.21 -<0.30 $0.40
0.31-<0.40 $0.70
0.41 - <0.50 $1.00
0.51 — < 1.00 $20.00

M Concrete Curing and Protection

After completing final finishing operations, cure all exposed concrete surfaces. Use one of the following curing methods:

1) In accordance with 2301.3.M.1.a, “Membrane Curing Method”, place the membrane curing compound
conforming to 3754, “Poly-Alpha Methylstyrene (AMS) Membrane Curing Compound,” or 3755, “Linseed Oil
Membrane Curing Compound,” within 30 minutes of concrete placement or once the bleed water has
dissipated, unless the Engineer directs otherwise in accordance with 2301.3.M.1.a, "Membrane Curing Method.”
Place the membrane curing compound on the edges within 30 minutes after permanent removal of the forms or
curing blankets, unless the contract requires otherwise.

2) Place plastic curing blankets or completely saturated burlap curing blankets in accordance with 2301.3.M.1.b,
“Curing Blanket Method,” as soon as practical without marring the surface.

Whenever weather conditions are such as to cause unusual or adverse placing and finishing conditions or equipment
failures occur, expedite the application of a curing method or temporarily suspend the mixing and placing operations, as the
conditions require.

If necessary to remove the coverings to saw joints or perform other required work, and if the Engineer approves, remove
the covering for the minimum time required to complete that work.

Failure to comply with the above provisions will result in the Engineer, in conjunction with the Concrete Engineer,
applying a monetary deduction in accordance with 1503, “Conformity with Contract Documents.” When there is not a separate
contract unit price for Structural Concrete, the Engineer will apply a monetary deduction of $30.00 per cu. yd or 50 percent of the
Contractor-provided invoice amount for the concrete in question, whichever is less.

M.1 Curing Methods

M.1.a Membrane Curing Method

Before application, agitate the curing compound as received in the shipping container to obtain a homogenous mixture.
Protect membrane curing compounds from freezing before application. Handle and apply the membrane curing compound in
accordance with the manufacturer’s recommendations.

Apply the curing compound in accordance with the following:

(1.1) At a minimum rate of 1 gal per 150 sq. ft of surface curing area.

(1.2) Apply curing compound homogeneously to provide a uniform, solid, white opaque coverage on all exposed
concrete surfaces (equal to a white sheet of typing paper) at the time of application. If using a Department
approved curing compound with a non-white base color, apply the compound to provide a uniform, solid,
opaque consistency meeting the intent of the requirement in this section.

(1.3) If the curing compound is damaged during the curing period, immediately repair the damaged area by re-
spraying.
(1.4) If the Engineer determines that the initial or corrective spraying result in unsatisfactory curing, the Engineer

may require the Contractor to use the blanket curing method, at no additional cost to the Department.

Use the fully-automatic, self-propelled mechanical power sprayer approved by the Engineer to apply the curing compound
in accordance with the following:

(2.1) Operate the equipment to direct the curing compound to the surface from two different lateral directions,

(2.2) Do not allow the sprayer to ride on the pavement surface,
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(2.3) Ensure the sprayer covers the entire lane width and atomizes the curing compound, and
(2.4) If puddling, dripping, or non-uniform application occurs, suspend the operation to perform corrections as
approved by the Engineer.

Use a fully automatic, self-propelled mechanical power sprayer equipped with the following as approved by the Engineer:
3.1) A re-circulating bypass system that provides for continuous agitation of the reservoir material,

3.2) Separate filters for the hose and nozzle,

3.3) Check valve nozzles,

(3.4) Multiple or adjustable nozzle system that provides for variable spray patterns,

(3.5) A shield to control loss of material by wind action, and

(3.6) A spray-bar drive system that operates independently of the wheels or track drive system.

For applying the curing compound on pavements that are 10 ft wide or less and irregular shaped surfaces, the Engineer
will allow an airless spraying machine that complies with the following:

4.1) A re-circulating bypass system that provides for continuous agitation of the reservoir material,

4.2) Separate filters for the hose and nozzle, and

4.3) Multiple or adjustable nozzle system that provides for variable spray patterns.

M.1.b  Curing Blanket Method

After completion of the finishing operations and without marring the concrete, cover the concrete with curing blankets.
Install in a manner that envelops the exposed concrete and prevents loss of water vapor. After the concrete has cured, apply
membrane curing compound to the concrete surfaces that will remain exposed in the completed work.

M.2 Protection Against Rain

Protect the concrete from damage due to rain. Have available, near the site of the work, materials for protection of the
edges and surface of the concrete. Should any damage result, the Engineer will suspend operations until corrective action is taken
and may subject the rain-damaged concrete to 1503, “Conformity with Contract Documents,” and 1512, “Unacceptable and
Unauthorized Work.” If corrective work is performed to the satisfaction of the Engineer, the Engineer will provide payment for
incentives provided the concrete meets all other requirements of 2301, “Concrete Pavement.”

M.3 Protection Against Cold Weather
If the national weather service forecast for the construction area predicts air temperatures of 36 °F or less within the next
24 h and the Contractor wishes to place concrete, the Contractor shall submit a cold weather protection plan.

Protect the concrete from damage, including freezing due to cold weather. Should any damage result, the Engineer will
suspend operations until corrective action is taken and may subject the damaged concrete to 1503, “Conformity with Contract
Documents,” and 1512, “Unacceptable and Unauthorized Work.”

M.3.a Cold Weather Protection Plan

Submit a proposed time schedule and plans for cold weather protection of concrete in writing to the Engineer for
acceptance that provides provisions for adequately protecting the concrete during placement and curing. Do not place concrete
until the Engineer accepts the cold weather protection plans.

M.4 Vibratory and Backfilling Protection

Protect newly placed concrete from damage by adjacent vibratory or backfilling operations for a minimum of 24 h.
Resume vibratory and backfilling operations after the concrete has reached a minimum compressive strength of 2,000 psi or a
flexural strength of 250 psi. Cast concrete control specimens in accordance with 2461.3.G.5, “Test Methods and Specimens.” The
Engineer will test the control specimens. If the Engineer discovers evidence of damaged concrete, the Engineer will suspend work
until the Contractor corrects the work. The Engineer may reject damaged concrete in accordance with 1503, “Conformity with
Contract Documents,” and 1512, “Unacceptable and Unauthorized Work.”

The Contractor may use hand-operated concrete consolidation equipment, walk-behind vibratory-plate compactors, rollers
in “static” mode, and fine grading machines 24 h after placing the concrete, and other equipment as approved by the Engineer, in
conjunction with the Concrete Engineer.

N Joint Construction Operations
Unless otherwise shown on the plans, construct all joints perpendicular to the grade.

N.1 Joint Sawing Equipment
Provide wet-cut saws for joint establishment in the all concrete.

If the Contractor would like to use lighter weight dry-cut saws, commonly referred to as “early entry”, submit a Quality
Control Plan to the Engineer defining the intended use for the early-entry saws. The Engineer, in conjunction with the Concrete
Engineer, will evaluate the QC plan to determine if their use is acceptable.
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When using early-entry saws, use saw blades and skid plates specifically designed for the type coarse aggregate used in
the concrete in accordance with the saw manufacturer’s recommendation.

N.2 Joint Establishment

Provide initial joint sawing as shown on the plans. Perform the initial sawing as soon as the concrete will support the
joint sawing operation without raveling and before random cracking occurs. If raveling of joints occurs due to the sawing
operations, review the sawing operation and make immediate correction to the sawing operations. The Engineer, in conjunction
with the Concrete Engineer, will evaluate the raveled joints in accordance with 2301.3.Q, “"Workmanship and Quality.”

During sawing of joints, provide one or more backup saws and an adequate supply of blades.

Immediately after completing the joint sawing, use water under nozzle pressure to remove the sawing residue from each
joint and the pavement surface.

If widening is necessary, do not widen the joints to full width until the concrete is at least 24 h old, or longer if the
sawing causes raveling of the concrete.

Extend transverse joints constructed in the pavement through the integrant curb.
N.3 Joint Sealing
When joint sealing is required by the Contract, provide a joint sealant in accordance with 3725, “Hot-Poured, Extra-Low

Modulus, Elastic-Type Joint and Crack Sealer,” unless the type of sealant for contraction joints is otherwise specified in the contract.

If the concrete mixture contains Class B coarse aggregate as defined in 3137, “Coarse Aggregate for Portland Cement
Concrete,” do not seal joints with silicone.

Perform joint sealing as shown on the plans and in accordance with the following:

1) Seal joints after the Engineer inspects and approves the joints;

(2) Perform joint sealing on surface dry concrete after cleaning the joints of debris, dirt, dust, and other foreign
matter, including accumulations of concrete;

3) Lightly sandblast the joint walls before final compressed air cleaning;

“4) Immediately before sealing the joints, clean the joints with a jet of compressed air under pressure of at least
85 psi;

NS Seal transverse integrant curb joints and shoulders with the same joint sealer used to seal the pavement joints;

(6) Seal joints in accordance with the tolerances shown on the plans;

) Provide backer rod material compatible with the sealer as shown on the plans; and

(8) Remove and replace sealer at joints filled above the permissible level shown on the plans at no additional cost

to the Department.

Handle and place joint sealer material as recommended by the manufacturer and in accordance with the following
requirements:

N.3.a Hot-Poured Sealers

Heat hot-poured sealers in a double-boiler type kettle or melter. Fill the space between inner and outer shells with oil or
other material as allowed by the manufacturer. Provide heating equipment with automatic temperature control, mechanical
agitation, and recirculating pump. Use heating equipment as recommended by the manufacturer of the sealer material. Do not
melt quantities of sealer material greater than the quantity used within the same day. After heating the sealer material to the
application temperature, maintain the material temperature until placement. Place the sealer material within 4 h after the initial
heating to the application temperature.

Apply sealant to the pavement at ambient pavement temperatures greater than 39 °F.

N.3.b  Silicone Sealers
Install silicone sealers as recommended by the manufacturer.

N.3.c Preformed Sealers
Provide preformed seals in one continuous length for each joint, except the Contractor may use butt splices in transverse
joints at longitudinal joints.

Do not stretch the preformed sealer material in the installation process by greater than 5 percent of the joint length.

(o] Opening Pavement to Traffic

Do not open a new pavement slab to general public traffic or operate paving or other heavy equipment on it for 7 days,
or until the concrete has reached a minimum flexural strength meeting the requirements of Table 2301-18, or minimum
compressive strength of 3,000 psi; whichever occurs first.
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If the pavement joints are widened, seal the joints before operating paving or other heavy equipment and general public
traffic on the pavement.

Cast the field control specimens in accordance with 2461.3.G.5, “Test Methods and Specimens.” Cure the field control
specimens in the same manner and under the same conditions as the pavement represented. The Engineer will test the field
control specimens in accordance with 2461.3.G.5, “Test Methods and Specimens.”

Table 2301-18
Minimum Strength Requirements for Opening Pavements to
Construction and to General Public Traffic
Slab Thickness, in Flexural Strength, psi
<7.0 500
7.5 480
8.0 460
8.5 440
9.0 390
>9.5 350

Perform operations on new pavement as approved by the Engineer and in accordance with the following:

(1) When moving on and off the pavement, construct a ramp to prevent damage to the pavement slab.

2) Protect the concrete pavement surface and joints from damage due to heavy loads or equipment in accordance
with 1513, “Restrictions on Movement and Storage of Heavy Loads and Equipment.” Sweep the pavement
surface free of debris prior to placing the protective material or tracked paving equipment onto the slab.

3) Operate equipment on a slab without causing damage. If damage results, suspend operations and take
corrective action as approved by the Engineer. Do not operate the equipment wheels or tracks within 4 in of
the slab edge.

I (€)) When hauling aggregate and other materials across newly constructed joints, keep the pavement surface free I
of debris by sweeping or other method as approved by the Engineer to prevent spalling of the pavement joints.

0.1 Early Opening of Pavement to Traffic

For early use of the pavement as required by the Engineer, construct a section of pavement of high-early strength
concrete in accordance with 2301.2.L, “Concrete Mix Design Requirements,” at important road crossings, intersections, driveway
entrances, or other locations as shown on the plans or directed by the Engineer. Take precautions to satisfactorily finish, cure, and
protect high-early strength concrete pavements.

P Pavement Smoothness — IRI (International Roughness Index)

Provide concrete pavement smoothness in accordance with 2399, “Pavement Surface Smoothness.” For any pavement
sections not subjected to 2399, “Pavement Surface Smoothness”, the Engineer will use a 10 ft straightedge to evaluate the
hardened concrete pavement in accordance with 2301.3.Q, “Workmanship and Quality.”

Q Workmanship and Quality
The Engineer may use the 10 ft straightedge as necessary to determine any defects in the hardened concrete.

When measuring the hardened concrete using the straightedge, the Engineer will:

1) Measure the hardened concrete for surface deviations greater than 1/4 in in 10 ft.
2) Evaluate transverse joints by centering the straightedge longitudinally across the transverse joint.
3) Not lay the straightedge across a lane break with differing cross slopes.

The Engineer will require corrective work on vertical surface deviations greater than 1/4 in within the span of the
straightedge in any direction. If the Engineer and Contractor mutually agree to not perform corrective work, the Engineer will
assess a monetary deduction of $1,500.00 per event per lane. For corrected variations, the Engineer will accept deviations less
than or equal to 1/4 in within the span of a 10 ft straightedge in any direction.

Q.1 Defective Pavement

The Engineer will pay for concrete pavement meeting the requirements and tolerances in accordance with this section at
the contract unit price. Pavement that fails to meet the minimum requirements when placed and tested in the prescribed manner is
considered defective. The Engineer may reject or adjust the payment for defective concrete pavement in accordance with 1503,
“Conformity with Contract Documents,” and 1512, “Unacceptable and Unauthorized Work."”

The Engineer will determine the limits of each individual defective pavement area. If adjusting the price for defective
payment, the Engineer will measure the area to the nearest whole square yard, except the Engineer will consider areas less than
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1sq.yd as 1 sq. yd. The Engineer will determine the condition of each individual defective area of pavement based on the
calculation of greatest deficiency within the area.

Q.2 Random or Uncontrolled Cracking

Repair or replace pavement with random or uncontrolled cracks as directed by the Engineer. If repairing the pavement
as directed by the Engineer, use a dowel bar load transfer technique in accordance with the MnDOT Concrete Pavement
Rehabilitation Details. Submit the intended repair technique to the Engineer for approval. Perform pavement repairs at no
additional cost to the Department. If the repair fails, replace the pavement at no additional cost to the Department. The Engineer
will accept repairs in accordance with 1516, “Acceptance.”

Q.3 Pavement Smoothness after Corrective Work
In any location, where the Contractor must remove and replace concrete full depth pavement due to Workmanship, the
Engineer will require re-profiling in accordance with 2399, “Pavement Surface Smoothness.”

2301.4 METHOD OF MEASUREMENT
A Concrete Pavement

If the contract includes the contract item Concrete Pavement or Concrete Pavement High Early, the Engineer will measure
in accordance with the following:

1) Measure the concrete pavement placed to a uniform cross-section thickness by the surface area of the
pavement as constructed, including integrant curb;
(2) Include measurements for concrete pavement without regard to grade, strength, or type of concrete, width, or

thickness of the pavement in a single measurement, except if the plans include a contract item for high-early
strength concrete; and

3) Apply incentive or disincentive for Concrete Pavement based on the theoretical volume of concrete used by
multiplying the measured square yard of concrete by the thickness shown on the plans.

B Place Concrete Pavement

If the contract includes the contract item Place Concrete Pavement, the Engineer will measure concrete pavement placed
by area based on specified dimensions, including integrant curb. This measurement will represent the surface area of the
pavement as constructed.

B.1 Structural Concrete
If the contract includes the contract item Structural Concrete or Structural Concrete High Early, the Engineer will measure
the volume in accordance with the following:

1) Measure the volume of structural concrete placed to a variable cross-section thickness using the average end-
area method.

2) Verify the volume measurements from the computerized batch ticket printouts from the plant, as verified by
2301.3.C.2, “Concrete Ingredient Summaries,” and the consideration of any waste as agreed with the Engineer.

3) Include the volume of all specified concrete pavements into a single item without regard to grade, strength,
width, or thickness of the concrete pavement, except if the plans include a contract item for high-early strength
concrete.

“4) Apply incentives or disincentives based on the cubic yard of Structural Concrete.

C Supplemental Pavement Reinforcement

The Engineer will measure supplemental pavement reinforcement over culverts, storm sewers, and water mains, by
weight.

D Expansion Joints
The Engineer will separately measure dowelled expansion joints of each design designation as shown on the plans by
length along the joint line.

E Reinforcement Bars
The Engineer will not separately measure keyway bars, tie bars, taper steel, stopper bars, and other reinforcement bars.

F Integrant Curb
The Engineer will separately measure integrant curb of each design by length.

G Dowel Bars
The Engineer will measure dowel bars by the actual number of individual dowels placed. The Engineer will not measure
dowels included in the contract linear foot price for Dowelled Expansion Joints, Design ___.

H Concrete Coring
The Engineer will not separately measure the number of cores taken, identified, and delivered as required by the contract

or directed by the Engineer.
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2301.5 BASIS OF PAYMENT

A Concrete Pavement

Unless the plans include a separate contract item, the Engineer will consider the contract square yard price for Concrete
Pavement to include the cost of constructing the pavement, including the cost of batch materials and mixing operations; plant-lab
office; producing the concrete; fine grading; forming, including all headers; providing and installing keyway and keyway bars, tie
bars, taper steel, stopper bars, and other reinforcement bars; delivering; depositing; placing; spreading; screeding; vibration
monitoring; finishing; curing; protecting; sawing; and sealing the concrete.

If the plans include a separate contract item for Concrete Pavement High-Early or if the Contractor requests high-early
and the Engineer approves, the Department will not provide extra compensation for the production of high-early strength concrete.
The contract square yard price for Concrete Pavement High-Early includes the cost of constructing the pavement, including the cost
of batch materials and mixing operations; plant-lab office; producing the concrete; fine grading; forming, including all headers;
providing and installing keyway bars, tie bars, taper steel, stopper bars, and other reinforcement bars; delivering; depositing;
placing; spreading; screeding; vibration monitoring; finishing; curing; protecting; sawing; and sealing the concrete.

If the plans do not include a separate contract item for Concrete Pavement High-Early and the Engineer orders high-early
concrete, the Department will pay for the additional cement at a rate of the invoice cost plus 15 percent.

B Place Concrete Pavement

Unless the plans include a separate contract item, the Engineer will consider the contract square yard price for Place
Concrete Pavement to includes the cost of constructing the pavement, including fine grading; forming, including all headers;
providing and installing keyway and keyway bars, tie bars, taper steel, stopper bars, and other reinforcement bars; placing;
spreading; screeding; vibration monitoring; finishing; curing; protecting; sawing; and sealing the concrete.

B.1 Structural Concrete

The Engineer will field calculate the volume of Structural Concrete and Structural Concrete High Early placed. Due to
variations in the asphalt or asphalt bond breaker layer, the Contractor may request additional volume up to 102 percent of the
Engineer’s field calculated final volume of Structural Concrete, Structural Concrete High Early, or both for the entire project. The
Engineer will verify additional volume of concrete from the computerized batch ticket printouts from the plant, with consideration of
any waste. If the Engineer finds the Contractor’s request for the additional final volume valid, the Engineer will pay for the
additional volume up to 102 percent of the calculated quantity for the entire project. The contract cubic yard price for Structural
Concrete and Structural Concrete High-Early includes the cost of producing, delivering, and depositing the concrete, including the
cost of the batch materials, mixing operations, and the plant-lab office. If the plans include a separate contract item for Structura/
Concrete High-Early or if the Contractor requests high-early and the Engineer approves, the Department will not provide extra
compensation for the production of high-early strength concrete.

If the plans do not include a separate contract item for Structural Concrete High-Early and the Engineer orders high-early
concrete, the Department will pay for additional cement at a rate of the invoice cost plus 15 percent.

C Other Concrete Items
The Department will pay for furnished and installed Type 8 geotextile in accordance with 2105.5, “Geotextiles, Basis of I
Payment.”

The contract pound price for Supplemental Pavement Reinforcement includes the cost of providing and placing the metal
reinforcement, including tie wires, supporting devices, and splicing.

The contract linear foot price for Dowelled Expansion Joints, Design ___ includes the cost of constructing the joints
complete in place as shown on the plans, including the costs of providing and placing dowel bar assemblies, filler, and sealer
materials.

The contract linear foot price for Integrant Curb, Design ____ includes the cost of forming and finishing the curb and
protecting and curing the concrete.

The relevant contract unit price for Concrete Pavement or Place Concrete Pavement includes the cost of coring, including
the cost of material, labor, equipment, delivery, core hole filling, and traffic control.
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The Department will pay for concrete pavement on the basis of the following schedule:

Item No.: Item: Unit:
2301.502 Dowel Bar Each
2301.503 Dowelled Expansion Joints, Design ____ linear foot
2301.503 Integrant Curb, Design ____ linear foot
2301.504 Concrete Pavement ___in square yard
2301.504 Concrete Pavement ____ in High-Early square yard
2301.504 Place Concrete Pavement ___in square yard
2301.507 Structural Concrete cubic yard
2301.507 Structural Concrete High-Early cubic yard
2301.508 Supplemental Pavement Reinforcement pound

2353  ULTRATHIN BONDED WEARING COURSE (UTBWC)

2353.1 DESCRIPTION
This work is the construction of an ultrathin bonded wearing course on a prepared pavement. An ultrathin bonded
wearing course is the application of a polymer modified emulsion membrane followed immediately with an ultrathin wearing course

mixture.

2353.2 MATERIAL REQUIREMENTS

A

Al

Provide a polymer modified emulsion membrane meeting the requirements of 3151.2.G

A.2

Bituminous Materials

Polymer Modified Emulsion Membrane

Asphalt Binder

Use a Performance Graded binder, PG 58V-34 that meets MnDOT 3151.2.A.

Aggregate

Meets MnDOT 3139.4.

B.3

Mineral Filler

Mineral filler shall meet the requirements in AASHTO M 17.

C

Mix Design.

It is the Contractor’s responsibility to design the UTBWC mixture that meets the requirements of this specification.

At the optimum binder content the mixture must meet the requirements in Table 2353-1, “"UTBWC Mixture
Requirements”.

Each design shall include the additional design trial points that bracket the optimum AC content and with at least one
point at 0.4 above and below the optimum AC content. Draindown testing and adjusted AFT determinations are required on these

trial points.

D.

Mix Design Submittal

Submit a proposed job mix formula (JMF) in writing to the Department Bituminous Engineer for review as specified
meeting the requirements in Table 3139-9, "UTBWC Aggregate Gradation Broadband” and Table 2353-1, "UTBWC Mixture
Requirements” and include the following:

(1)
(2)
(3)
*

®)
(6)

Source, pit ID and description of the materials used.
The proportion and gradation of each material in the JMF.
The composite gradation of the design blend.

Bulk and apparent specific gravities and water absorption (by % weight of dry aggregate). Both coarse and fine
aggregate, for each product used in the mixture. Use Mn/DOT Laboratory Manual Method 1204 and 1205. The
tolerance allowed between the Contractor's and the Department's specific gravities are Gsb (individual) = 0.040

[+4 and -4] and Gsb (combined) = 0.020.

Test results and worksheets for all properties required in Tables 2353-1, "UTBWC Mixture Requirements” and

Tables 3139-7 to 9.

Testing results and worksheets for the additional design points that bracket the optimum AC point.
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Table 2353-1
UTBWC Mixture Requirements
Test Criteria Test Reference
Asphalt Content 4.8-6.0 Mn/DOT Laboratory Manual
1853 or 1852
Adj. AFT (Calculated) 10.5 pm minimum Mn/DOT Laboratory Manual
1854
Draindown Test 0.10% max AASHTO T 305
Lottman (TSR) 80% min, 7-8% Voids Mn/DOT Laboratory Manual
1813

D.1 Job Mix Formula Properties

Base gradation, asphalt binder content and adjusted AFT on the current Department reviewed Mixture Design Report. The
JMF limits are the target plus or minus the limits in accordance with table 2353-2, "UTBWC JMF Limits.” Use JMF limits as the
criteria for acceptance of materials based on individual sample testing. Stop production if the test results vary from the JMF by more
than the limits in Table 2353-2, "UTBWC JMF Limits". Identify the cause and document, in detail the corrective action. The JMF may
only be adjusted if the revised JMF meets the mixture requirements in Tables 2353-1, "UTBWC Mixture Requirements” and Table
3139-9, "UTBWC Aggregate Gradation Broadbands”. Do not resume paving until brought back into specification limits.

Table 2353-2
UTBWC JMF Limits
Gradation Broad Band Limits
Asphalt Content +0.4*
Adj. AFT -0.5%
*Note: The above limits shall not exceed the “Mixture
Requirements” in Table 2353-1

D.1 JMF Adjustments

The Contractor may make a request to the Bituminous or District Materials Engineer for a JMF adjustment if the QC test
results indicate a necessary change to the design. A Certified Level II Bituminous QM Mix Designer will review the requested
change for the Department. If the request meets the requirements in Table 3139-9, "UTBWC Aggregate Gradation Broadband” and
Table 2353-1, “"UTBWC Mixture Requirements”, a revised Mixture Design Report will be issued.

2353.3 CONSTRUCTION REQUIREMENTS

A Weather Restrictions

The pavement surface temperature and ambient air temperature shall be at least 50°F. A damp pavement surface is
acceptable, if it is free of standing water and favorable weather conditions are expected.

B Surface Preparation

Complete the following incidental work prior to the paving operations. Remove thermoplastic and tape traffic markings
greater than 0.2-in thick. Protect manhole covers, drain, grates catch basins, and other utility structures with plastic or building felt.
Clean the pavement surface.

C Equipment

Use a paver, designed and built for the purpose of applying the ultrathin bonded wearing course. The paving machine
shall incorporate a receiving hopper, feed conveyor, a storage tank for polymer modified emulsion membrane, polymer modified
emulsion membrane spray bar and a variable width, and heated vibratory or tamper bar screed. The screed shall have the ability to
crown the pavement at the center both positively and negatively and have vertically adjustable extensions to accommodate the
desired pavement profile.

D Paving
Mixture must be produced by a certified plant.

Apply the polymer modified emulsion membrane and the ultrathin bonded wearing course in one pass. Spray the polymer
modified emulsion membrane so it is not driven on, immediately prior to the application of the UTBWC. Use a metered mechanical
pressure spray bar at a temperature of 120 — 180 °F. Accurately and continuously monitor the rate of spray and provide a uniform
application across the entire pavement width. Use a spray rate in the range of 0.20 gal/yd2 £ 0.07 gal/yd2. Make adjustments
based upon the existing pavement surface conditions and recommendations of the polymer modified emulsion membrane supplier.
Apply the UTBWC at a temperature of 290 — 330 °F as measured in front of the screed. No wheel or other part of the paving
machine shall come in contact with the polymer modified emulsion membrane before the UTBWC is applied. Use a heated vibratory
or tamper bar screed. Open the new pavement to traffic after the rolling operation is complete and the material has cooled below
158 °F.
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E Thickness
The minimum finished wearing course thickness is 5/8-in with a maximum V2 inch vertical edge at the adjacent shoulder
pavement edge.

F Rolling
Roll the wearing course a minimum of two passes, before the material temperature has fallen below 185 °F.

Use steel double drum asphalt rollers with a minimum weight of 11 tons. Do not allow the roller(s) to remain stationary
on the freshly placed UTBWC. Roll in static mode only immediately following the placement of the UTBWC in order to seat the mix.

G Pavement Smoothness

Conduct paving operations to produce a smooth UTBWC. The UTBWC surface will show no variation greater than 1/8 inch
from the edge of a 10 foot straightedge laid parallel to or at right angles to the centerline.

If no new lift of HMA is placed under the UTBWC then no Pavement Surface Smoothness (2399) evaluation will be I
required.

Pavement Surface Smoothness 2399 is required to be followed except for the following changes.
Replace section 3.C.2 with the following:

For Ultra Thin Bonded Wearing Course projects, ALR will be collected only on asphalt pavement laid during this project before the
UTBWC. No smoothness will be paid for on that asphalt pavement. Identify ALR using the ProVAL “Smoothness Assurance”
analysis, calculating IRI with a continuous short interval of 25 ft with the 250 mm filter.

Replace the first paragraph in section 3.D.1 with the following:

Evaluate smoothness requirements after the UTBWC is laid using equations and criteria in accordance with the following
tables:

(1) Table 2399-4 for bituminous pavements,
(2) Table 2399-6 for percent improvement projects.

No ALR will be measured on the UTBWC.
Replace the second and third paragraphs in section 3.E with the following:

Perform corrective work for ALR on the asphalt pavement before placing the UTBWC. No corrective work is allowed on
the UTBWC. Any Mean Roughness Index (MRI) values for the 0.1 mile segments on the UTBWC indicating corrective work will be
assessed a deduct of $400 for each 0.1 mile segment.

H Quality Control
The Contractor is responsible for obtaining all the quality control (QC/QA) sampling and testing as per the Materials
Control Schedule.

I Polymer Modified Emulsion Membrane
Verify the application rate of the polymer modified emulsion membrane by dividing the volume of polymer modified
emulsion membrane used by the area of paving for that day.

J Quality Assurance
The Engineer is responsible for all quality assurance (QA) sampling according to Materials Control Schedule (MCS). The
QA sample is the Department’s companion sample to the Contractor’s QC sample and tested as required.

J.1 Verification Sampling and Testing

The Department will test at a minimum one (1) verification sample per day to assure compliance of the Contractor's QC
program. The Department will decide daily, which QC/QA companion samples are to be submitted and tested as the verification
sample. The verification sample can be any one or all of the QC/QA split samples.

In addition the Engineer may obtain additional verification samples at any time and location during production to
determine quality levels of the mixture. When additional verification samples are taken, the Department will provide the Contractor
a verification companion. The contractor is required to test and use this verification companion sample as part of the QC program.
Use the verification companion sample to replace the next scheduled QC sample.

Compare the verification companion sample to the verification sample for compliance with allowable tolerances in Table
2353-3, "UTBWC Allowable Difference between Contractor and Department Test Results”. The Department’s verification test results
will be available to the Contractor within 2 working days from the time the sample is delivered to the District Laboratory.
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If the tolerances between the Contractor’s verification companion and the Department’s verification sample do
not meet the requirements of Table 2353-3, "UTBWC Allowable Difference between Contractor and Department Test Results”, the
Department will retest the material. If the retests fail to meet tolerances, the Department will substitute the Department's
verification test results for the Contractor’s results in the QC program and use those results for acceptance. The Department will
only substitute the out-of-tolerance parameters.

The Department will test the previously collected QA samples until they meet the tolerances or until the Department has
tested all of the remaining samples. After testing the samples, the Department will test QA samples subsequent to the verification
sample until tolerances are met.

If the adj. AFT calculation does not meet the tolerance in table 2353-3, equalize the Departments adj. AFT result by
increasing the original Department value by 0.5 microns. The increased Department adj. AFT will be the basis for acceptance.

The Department will base acceptance on QC data with substitution of Department test results for those parameters that
are out of tolerance. Cease mixture production and placement if reestablished test results do not meet tolerances within 48 h.
Resume production and placement only after meeting the tolerances.

Table 2353-3 Allowable Differences between Contractor and Department Test
Results
Test Item Allowable Difference
. Chemical Extraction 0.4
Asphalt Binder Incinerator Oven 0.3
Mixture max gravity Rice Test 0.019
(Gmm)
Adj. AFT (Calculated) 1.2
Gradation % Passing
3/8 inch 6%
No. 4 5%
No. 8
No.16 4%
No. 30
No. 50 3%
No. 100 2%
No. 200 1.2%
K Failures

The Department will base material acceptance on individual test results and those exceeding the JMF limits as failing.

The Department will reduce payment for failing tests in accordance to Table 2353-4, "UTBWC Reduced Payment
Schedule.” The Department will calculate the quantity of unacceptable material on the tonnage placed from the sample point of the
failing test to the sample point when the testing result is back within the JMF. If the failure occurs at the first test after the start of
daily production, the Department will include tonnage from the start of production that day with the tonnage subjected to reduced
payment.

If an individual failing test for % Asphalt Binder Content, adjusted AFT, or Gradation exceeds the limits in Table 2353-1,
“UTBWC Mixture Requirements” or Table 3139-9, "UTBWC Aggregate Gradation Broadband then the mix will be subject to an
assessment according to Table 2353-4, "UTBWC Reduced Payment Schedule”

Table 2353-4

UTBWC Reduced Payment Schedule
Item Pay Factor ,% *
Asphalt Content, % 80
Adjusted AFT >=10.5 100
Adjusted AFT 10.4 to 10.0 90
Adjusted AFT 9.9 t0 9.1 75
Adjusted AFT <=9.0 R & R¥*
Gradation | 95
* Lowest Pay Factor applies when there are multiple reductions on a single test.
** Remove and replace at no expense to Department

The Department will reduce payment if the mat thickness is less than 5/8 inch, or greater than 1 inch, or the pavement
edge is greater than 2 inch. Any mixture placed outside of this requirement will be assessed a 50% pay reduction or remove and
replaced, as determined by the Engineer, full width, by station.
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2353.4 METHOD OF MEASUREMENT
Measure the Ultrathin Bonded Wearing Course by area of pavement surfaced.

2353.5 BASIS OF PAYMENT

Payment for the accepted quantity of Ultrathin Bonded Wearing Course at the Contract unit price of measure will be
compensation in full for all costs of furnishing and applying all materials required in this specification. The unit price includes all
labor, materials, and equipment necessary to complete the work.

Item No.: Item: Unit:

2353.504 Ultrathin Bonded Wearing Course Square yard

2354 MICRO-SURFACING

2354.1 DESCRIPTION
This work consists of constructing micro-surfacing on a prepared pavement.

2354.2 MATERIALS
Micro-surfacing is a mixture of polymer modified asphalt emulsion, well-graded crushed mineral aggregate, mineral filler,
water, and other additives.

A Bituminous Material
Provide a polymer modified CQS-1P or CQS-1hP for bituminous material for micro-surfacing in accordance with 3151 H
“Micro Surfacing Emulsified Asphalt”.

Unless modified by the Contract, use CQS-1hP for rut filling and CQS-1P for non-rut filling applications.

B Aggregate

Provide aggregate in accordance with 3139.5, “Micro-Surfacing Requirements” and as specified in the Contract. If no
aggregate is specified use Class A per 3139, “Graded Aggregate for Bituminous Mixtures” and Type 2 per 3139.5, “Micro Surfacing
Requirements”.

C Mineral Filler
Provide portland cement or hydrated lime, based on the mix design results and in accordance with the following:

(1) Portland cement, Type I in accordance with 3101, “Portland Cement,” and
(2) Hydrated lime in accordance with 3106, “Hydrated Lime.”

D Water

Provide potable water in accordance with 3906, “Water for Concrete and Mortar.”
E Mixture Requirements

E.1 Mix Design

Submit a complete mix design 10 business days before beginning production. List the source of materials used for the
mix design. Show that the individual proportions of each of the materials, when combined, meet the mix design requirements of
Table 2354-1. Testing procedures may be obtained from the International Slurry Surfacing Association (ISSA).

Table 2354-1

Mix Design Test Requirements
Test Description Specification
ISSA TB-114 Wet stripping > 90
ISSA TB-100 Wet track abrasion loss, 1 h soak < 1.8 0z/sq. ft
ISSA TB-100 Wet track abrasion loss, 6 day soak < 2.6 0z/sq. ft *
ISSA TB-144 Saturated abrasion compatibility < 3gloss
ISSA TB-113 Mix time at 77 °F Controllable to 2120 s
ISSA TB-113 Mix time at 100 °F Controllable to 235 s
* The requirement is for CQS-1hP only, report only for CQS-1P and other emulsions.

Provide a Job Mix Formula (JMF) containing from 5.5 percent to 10.5 percent of residual asphalt by dry weight of
aggregate and 0.25 percent to 3.0 percent mineral filler by dry weight of aggregate.

Submit a new mix design to the Engineer, if aggregate source, aggregate blend, or asphalt emulsion sources is changed.

166 Minnesota 2018 Standard Specifications



2354.3

E.2 Mix Design Format
Submit the final mix design with information in the following format:

(1) Source of each individual material.

(2) Aggregate:
(2.1) Gradation,
(2.2) Sand equivalent,
(2.3) Abrasion resistance, and
(2.4) Soundness.

(3) Field simulation tests:
(3.1) Wet stripping test,
(3.2) Wet track abrasion loss (1 hour & 6 day),
(3.3) Saturated abrasion compatibility, and
(3.4) Trial mix time at 77 °F and 100 °F.

(4) Interpretation of results and the determination of a JMF:
(4.1) Minimum and maximum percentage of mineral filler,
(4.2) Minimum and maximum percentage of water, including aggregate moisture,
(4.3) Percentage of mix set additive (if necessary),
(4.4) Percentage of modified emulsion,
(4.5) Residual asphalt content of modified emulsion, and
(4.6) Percentage of residual asphalt.

(5) Signature and date.

2354.3 CONSTRUCTION REQUIREMENTS
A Equipment

A.l1 Mixing Machine

Provide a continuous micro-surfacing lay down machine. Provide a positive connection conveyer belt aggregate delivery
system and an inter-connected positive displacement, water-jacketed gear pump to accurately proportion aggregate and asphalt
emulsion. Locate the mineral filler feed to ensure that the proper amount of mineral filler drops on the aggregate before
discharging into the pugmill. Provide a pugmill meeting the following characteristics:

(1) Capable of providing a continuous flow,

(2) Twin shaft,

(3) Multi-blade,

(4) At least 4 ft long, and

(5) Blade size and side clearance meeting the equipment manufacturer’s recommendations.

Introduce the asphalt emulsion within the first third of the mixer length to ensure proper mixing of materials before
exiting from the pugmill.

Use a self-propelled front feed and continuous loading machine with dual driving stations. Provide a remote forward
speed control at the back mixing platform for the back operator to control forward speed and the level of mixture in the spreader
box. Use sufficient transport units to assure a continuous operation during mix production and application.

Provide individual volume or weight controls for proportioning each material. Position the controls for access at any time.
Use the controls to calibrate the operation before production and to determine the amount of each material used at any time.

Provide a water pressure system and nozzle type spray bar to spray water ahead of and outside the spreader box, if
necessary. Dampen the surface. Do not create free flowing water ahead of the spreader box.

A.2 Spreader Box

Spread the mix uniformly, using a mechanical type spreader box, attached to the mixer and equipped with spiral augers
mounted on adjustable shafts. Continually agitate and distribute the mixture to prevent stagnation, excessive material build-up, or
lumps. Equip the spreader box with front and rear flexible seals to achieve direct contact with the surface of the road. Use a
secondary strike off attached to the spreader box to provide a smooth finished surface texture. Do not use burlap drags.

A.3 Rut Filling Box
Provide a rut filling box meeting the following characteristics:

(1) Steel V-configuration screed rut box,
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(2) Commercially designed and manufactured to fill ruts,
(3) Capable of spreading the mixture at a width from 5 ft to 6 ft, and
(4) Strike off to control crown.

A4 Weighing Equipment
Use portable scales to weigh material certified in accordance with 1901.8, “Mass,” and as modified as follows:

(1) Re-certify the scale after any change in location and
(2) Randomly spot check the scale once a week or once per project, whichever is greater.

B Operations
B.1 Micro-surfacing Types

B.1a Rut Fill,_Type 3, per 3139.5

Rut fill pavement segments longer than 1,000 ft, if the average rut depth is greater than %2 in. Provide a rut box for each
designated wheel track. Provide a clean overlap and straight edges between wheel tracks. Construct each rutted wheel track with
a crown % in per inch of rut depth to allow for proper consolidation by traffic.

B.1.b  Scratch Course_____Type 2 or Type 3 per 3139.5, as shown on the plans

Apply full lane width in one course. Use a metal strike off bar on the spreader box. Do not allow excess buildup or
uncovered areas.

B.1.3 Surface Course____Type 2, per 3139.5
Apply full lane width in one course. Do not allow excess buildup or uncovered areas.

B.2 Pre-Paving Meeting
Hold a pre-paving meeting with the Engineer on-site before beginning work to discuss the following:

(1) IMF,

(2) Equipment condition,

(3) Equipment calibration,

(4) Test strips,

(5) Detailed work schedule. and
(6) Traffic control plan.

B.3 Calibration

Calibrate each mixing machine before use. Maintain documentation showing individual calibrations of each material at
various settings relating to the machine’s metering devices. Supply materials and equipment, including scales and containers for
calibration (ISSA MA 1). Recalibrate machines on the job after a change in aggregate, asphalt emulsion source, or repairs are made
to the aggregate feeding belt, gate, or emulsion pump.

B.4 Test Strip

Construct a test strip in a location approved by the Engineer.

For each machine used, construct a one-lane wide test strip 1,000 ft long. Begin construction after dark, at least 1 hr I
after sunset and at least 1 hr before sunrise. Check for variances in surface texture and appearance.

Do not construct the test strip until the emulsion temperature falls below 122 °F.

If any of the following elements of the system used with a job mix change or field evidence does not meet specifications,
construct a new test strip:

(1) Type of emulsion,

(2) Type and size of aggregate,
(3) Type of mineral filler, and
(4) The lay down machine.

Allow traffic on the test strip within 1 hr after application; the Engineer will evaluate whether any damage occurs. The
Engineer will inspect the completed test strip again after 12 hr of traffic to determine if it is acceptable. The Contractor may begin
full production after the Engineer accepts a test strip.

The Engineer may waive the test strip requirement, if the Contractor submits evidence of the successful construction of a
test strip on another project constructed during the same construction season, using the same mix design.

B.5 Surface Preparation
Clean the surface immediately before placing the micro-surfacing.
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B.6 Fog Seal
Apply fog seal to surfaces before the first course of micro surfacing. Provide and apply a CSS-1 or CSS-1h emulsion in
accordance with 2355, “Bituminous Fog Seal,” and the following:

(1) Apply the diluted emulsion at a rate of 0.05 gal per sq. yd to 0.10 gal per sq. yd. Limit the daily application of fog
seal to the pavement area receiving micro surfacing that day. Do not open fog sealed areas to traffic until after
applying and curing the first course of micro surfacing. Allow the fog seal to cure before applying micro surfacing.

I (2) Protect drainage structures, monument boxes, and water shut-offs during the application of the fog seal and during I
micro-surfacing.

B.7 Surface Quality
Except for areas within 12 in of the edge line, lane line, or center line, ensure the transverse cross section of the restored
pavement surface is no greater than 3s in if measured using a 10 ft straight edge or 3/16 in if measured with a 6 ft straight edge.

marks wider than 2 in and longer than 4 in. Repair transverse ripples or streaks deeper than ¥ in if measured by a 10 ft straight
edge.

Construct the surface course without excessive scratch marks, tears, rippling, and other surface irregularities. Repair tear |

Construct longitudinal joints with no greater than % in overlap thickness if measured with a 10 ft straight edge, and less
than 3 in overlap on adjacent passes. Locate longitudinal construction joints and lane edges to coincide with the proposed painted
lane lines shown on the plans. Place overlapping passes on the uphill side to prevent water from ponding.

Construct transverse joints with no greater than s in difference in elevation across the joint if measured with a 10-foot
straight edge.

Construct edge lines along curbs and shoulders, with no greater than 2 in of width variance in any 100 ft length. Do not
allow runoff in these areas.

I Stop micro-surfacing work, if requirements of this section are not being met. Make corrections as approved by the I
Engineer before restarting work.

Protect drainage structures, monument boxes, and water shut-offs.

Make repairs to micro-surfacing defects to the full width of paving pass with spreader box. Do not perform hand repairs
after micro surfacing mix has set.

B.8 Open to Traffic

Do not open the micro-surface to traffic until the micro-surface cures sufficiently to prevent pickup by vehicle tires. The
Department considers properly constructed micro-surface as micro-surface capable of carrying normal traffic within 1-hour of
application without damage. Protect the new surface from potential damage at intersections and driveways. Repair damage to the
surface caused by traffic at no additional cost to the Department.

Confirm that the micro-surface cured within 1-hour on the first day of production, after the construction of the test strip.
The Engineer will conduct three 1-hour spot checks. If a spot check fails, stop work and construct a new test strip. The
Department will consider any spot check or test strip failure as unacceptable work in accordance with 1512, “Unacceptable and
Unauthorized Work”.

After successful completion of three, one-hour spot checks on the first day of production, the Engineer will perform spot
checks once a day. If a 1-hour spot check fails, the Department will require the construction of a new test strip. After a test strip,
the Engineer will perform the first day of production procedure.

B.9 Weather and Time Limitations

Begin construction when the air and pavement surface temperatures are at least 50 °F and rising. Do not place micro-
surfacing during rain, or if the forecast indicates a temperature below 32 °F within 48-hour of the planned micro-surfacing. Do not
start work after September 15.

C Contractor Quality Control (QC) Testing and Documentation
Perform Quality Control (QC) sampling and testing.

C.1 Emulsion
Provide a material Bill of Lading (BOL) for each batch of emulsion used. Include the supplier's name, plant location,
emulsion grade, residual asphalt content, volume (gross and net, gallons), and batch number.
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C.2 Aggregate

Sample and test according to the Schedule of Materials Control. Provide QC test results daily to the Engineer and a

summary upon completion of the work.

C.2.a Gradation and JMF Tolerance

Provide companion samples to the Engineer. The QC tolerances for the JMF are listed in Table 3139-10. The tolerance

range may not exceed the limits set per 3139.5.

C.2.b Sand Equivalent Test

The Sand Equivalent quality control tolerance is £7 percent of the value established in the mix design (60 percent

minimum). Run the sand equivalent test at the stockpile site.

C.2.c Moisture Content

Determine the moisture content of the aggregate. Perform additional testing upon a visible change in moisture. Use the

average daily moisture to calculate the oven dry weight of the aggregate.

C.3 Asphalt Binder Application Rate

Randomly calculate and record the percent asphalt content of the mixture from the equipment counter readings. The

asphalt tolerance is £0.5 percent residual asphalt.

C.4 Design Application Rate

The design application rate shall be the total amount of micro-surfacing material placed to meet the requirements for

cross section and surfacing. This amount will be the combination of all courses placed.

C.5 Documentation
Provide a daily report containing the following information to the Engineer within one working day:

1) Date and air temperature at work start up,
2) Beginning and ending locations for the day’s work,
3) Length, width, total area (square yard) covered for the day,
“4) Application rate (pounds per square yd) of aggregate,
(5) Daily asphalt spot check reports (gallons of emulsion),
(6) Asphalt emulsion bill of lading
7) Beginning, ending, and total counter readings,
(8) Control settings, calibration values, percent residue in emulsion,
9) Percent of each material, percent of asphalt cement,
I (10) Calibration forms,(11) Sand Equivalence,
(12)  Aggregate certification or shipment of tested stock report, and
(13) Contractor’s authorized signature.

D Agency Quality Assurance (QA) Testing
Sample and test the following according to the Schedule of Materials Control.

Asphalt Emulsion,
Aggregate Gradation
3. Moisture Content of the Aggregate

N =

E Hold Point

Any failure to meet a requirement creates a Hold Point, whereby no additional material may be placed until Corrective
action and passing retest(s) have occurred, or accepted by the Engineer. All additional material placed before corrective action and

passing retest(s) occur constitutes Unauthorized Work per 1512.2.

2354.4 METHOD OF MEASUREMENT

The Engineer will measure the Bituminous Material for Micro-Surfacing and undiluted Bituminous Material for Fog Seal by

volume at 60 °F.

The Engineer will measure the Micro-Surfacing Rut Fill, Micro-Surfacing Scratch Course, and Micro-Surfacing Surface

Course by weight of oven dry weight of aggregate.

2354.5 BASIS OF PAYMENT

The contract gallon price for the accepted quantity of Bituminous Material for Micro-surfacing includes the costs of

additives as indicated above, constructing the micro-surfacing as shown in the plans, and all testing.
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The Department will pay for bituminous material for fog seal in accordance with 2355.5, “Basis of Payment.”

A Monetary Price Adjustments
The Department will deduct $5,000 from the contract amount for each spot check failure and anytime there is evidence of
the system being out of specification per 2354.2.E.1 as determined by tests in 2354.3.C.

The Department will calculate price reductions for failing gradations based on 2 percent of the unit price per ton for each
1 percent passing result outside of a gradation range for all sieves (Table 3139-10). The Department will apply this price reduction
schedule for micro surfacing construction to non-warranty work.

The Department will pay for seal coat — micro-surfacing on the basis of the following schedule:

Item No.: Item: Unit:
2354.506 Bituminous Material for Micro-Surfacing gallon
2354.509 Micro-Surfacing Rut Fill ton
2354.509 Micro-Surfacing Scratch Course ton
2354.509 Micro-Surfacing Surface Course ton

2355 BITUMINOUS FOG SEAL

2355.1 DESCRIPTION
This work consists of constructing a fog seal on a prepared surface as shown on the plans.

2355.2 MATERIALS
Bituminous Material
Provide bituminous emulsion as shown in the plans meeting the following requirements:

I (1) CSS-1h(3151.2.D.1), or
(2) CRS-2Pd (3151.E.2).

Dilute during manufacture. Do not dilute in the field.

2355.3 CONSTRUCTION REQUIREMENTS

A Weather Limitations

Perform fog seal operations only during daylight hours and not during foggy weather. Begin fog seal operations when
the pavement and air temperatures are 60° F and rising. The Contractor may perform fog sealing on a damp road surface, but not
on a road surface with standing water.

B Road Surface Preparation
Clean pavements, including depressions, before fog sealing.

Cover metal surfaces to prevent adherence of the bituminous material. Remove the protective coverings before opening
the road to traffic.

C Application of Bituminous Material
Begin using the rate of application for bituminous fog seal as shown in Table 2355-1, Fog Seal Application Rates, and
within the temperatures specified in Table 2355-2, Fog Seal Application Temperatures.

Demonstrate a uniform application of asphalt emulsion producing 100 percent coverage of the surface after curing, as
approved by the Engineer. Stop operations if the application demonstration does not meet the coverage requirements. Minimize
the amount of overspray during the fog seal operation.

Using a distance of 1,000 feet perform a yield check at the beginning of each project to verify the application rate is
correct. The Engineer may require additional yield checks be performed if the application rate is questioned. The Engineer may
also require the Contractor to verify application is within 10% of the intended application rate by ASTM D 2995 test method A.

Table 2355-1
Fog Seal Application Rates
Application Rates -- gallons/square yard
CSS-1h CRS-2Pd

0.05 to0 0.20 0.05 to 0.20
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Table 2355-2
Fog Seal Application Temperatures
Bituminous Material Minimum Temperature Ideal Temperature
CRS-2Pd 140 °F 170 °F — 180 °F
oF _ o

Css-1h 100 °F 100 °F - 140 °F
D Protection of the Surface
Do not allow traffic on the fog sealed surface until after the bituminous material has set and will not pick up on vehicle

tires.

E Equipment
E.1 Distributor

Use a distributor in accordance with 2360.3.B.2.d, “Distributor.”

E.2 Brooms
Provide motorized brooms with a positive means of controlling vertical pressure and with the capability to clean the road
surface prior to spraying bituminous material.

2355.4 METHOD OF MEASUREMENT
The Engineer will measure the diluted bituminous material for fog seal by volume, at 60° F.

2355.5 BASIS OF PAYMENT
The Department will pay for fog seal on the basis of the following schedule:

Item No.: Item: Unit:
2355.506 Bituminous Material for Fog Seal gallon

2356 BITUMINOUS SEAL COAT AND BITUMINOUS UNDERSEAL

2356.1 DESCRIPTION

This work applies to both a Bituminous Seal Coat, which goes on top of a bituminous surface and a Bituminous Underseal,
which is placed beneath a new bituminous surface. This specification applies to both processes, unless it is specified only for the
Bituminous Seal Coat or the Bituminous Underseal. The work consists of applying bituminous material, a single layer of aggregate,
and a fog seal on a prepared surface.

2356.2 MATERIALS
A Bituminous Material
| Provide CRS-2P bituminous material for seal coat meeting the requirements of 3151 E.1,

Provide Cationic Emulsified Asphalt for fog seal meeting 3151.2.D.1 or 3151.2.D.2.

B Seal Coat Aggregate

Provide aggregate meeting the gradation, job mix formula tolerance, and quality requirements of Tables 3127-1 and
3127-2, for the gradation specified in the Contract. If no requirements are specified in the Contract, provide aggregate meeting the
requirements of Tables 3127-1 and 3127-2 for FA-3.

C Blank

D Water
Use potable water compatible with the seal coat and meeting the requirements of 3906, “Water for Concrete and Mortar”.

E Seal Coat Design

Use the Minnesota Seal Coat Handbook, MN/RC-2006-34 available on the MnDOT website, to design the seal coat and
determine the starting application rate for the bituminous material and seal coat aggregate. Base the mix design on the traffic
volume and pavement conditions.

Provide the following to the Engineer at least 2 weeks before beginning construction:
(1) Gradation and quality test results as specified in 3127.3,

(2) Seal coat aggregate design application rate,

(3) Bituminous material design application rate, and

(4) 150 Ib sample of aggregate from each proposed aggregate source.

I The Contractor cannot start work until submittal of the design and approval by the Engineer in accordance with the
requirements of this section.
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The Department considers the seal coat’s design aggregate application rate as a target amount.

2356.3 CONSTRUCTION REQUIREMENTS
Any failure of QC or QA in the mix design submittal, pre-production and production gradation or quality tests constitute a
Hold Point per 2356.3N. This includes test results, which are outside the job Mix formula tolerance of Tables 3127-1 and 3127-2.

Provide a remediation plan for all failures originating by any cause including a failing stockpile or poor handling
procedures. Bucket blending of a stockpile to remediate for failing material is not acceptable. The remediation plan must be
accepted by the Engineer.

A Weather, Time and Date Limitations
A.1 Bituminous Seal Coat

Apply the bituminous seal coat in accordance with the following:

(1) From May 15 to August 10, if located in the North or North-Central Road Spring Restriction Zone (Zones are defined
on the MnDOT Pavement Design Website),

(2) From May 15 to August 31, if located south of the North and North-Central Spring Road Restriction Zone,

(3) Work only during daylight hours,

(4) Begin work when the pavement and air temperatures are 60° F and rising.

(5) The road surface may be damp, but ensure that the road is free of standing water, and

(6) Do not perform work during foggy weather.

| A.2 Bituminous Underseal

Construct bituminous underseal operations (including traffic restrictions on the freshly constructed bituminous underseal)
according to the following:

(1) The road surface may be damp, but there shall be no standing water.
(2) No construction is allowed in foggy weather.
I (3) Follow restrictions for weather and date per 2360.3.A.4

B Equipment

B.1 Distributor
Use a distributor in accordance with 2360.3.B.2.d, “Distributor.”

B.2 Aggregate Spreader
Use a self-propelled mechanical type aggregate spreader, mounted on pneumatic-tired wheels, capable of distributing the
aggregate uniformly to the width required by the contract and at the design application rate.

B.3 Pneumatic-Tired Rollers
Provide at least three self-propelled pneumatic-tired rollers in accordance with 2360.3.B.2.e(2), “Pneumatic Tired Rollers.”

B.4 Brooms

Provide motorized brooms with the following characteristics:

(1) Positive means of controlling vertical pressure,

(2) Capable of cleaning the road surface before applying bituminous material, and
(3) Capable of removing loose aggregate after seal coating.

C Road Surface Preparation
Clean pavements, including depressions, before seal coating.

Cover iron fixtures in or near the pavement to prevent adherence of the bituminous material.

Remove the protective coverings before opening the road to traffic.

D Application of Bituminous Material

D.1 Pre-Treat Longitudinal Pavement Markings

Apply bituminous material one (1) foot wide over all longitudinal pavement markings. Cover center line skip stripe with

continuous coverage. Apply in a rate range of 0.10 to 0.15 gallons per square yard. Apply bituminous material for seal coat
immediately after pre-treating pavement markings.
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D.2 Application of Bituminous Material for Seal Coat

Begin the rate of application for the bituminous material as determined by the mix design. Construct a test strip 200 ft
long to ensure the bituminous material application rate is adequate given the field conditions. After applying the bituminous
material to this test strip, place the seal coat aggregate at the design application rate. Inspect the aggregate in the wheel paths for
proper embedment. Make adjustments to the rate of application, if necessary. Construct one full lane width at a time.

Apply the bituminous material in accordance with Table 2356-2:

Table 2356-2
Recommended Application Temperatures

Bituminous Material Minimum Temperature
CRS-2P 140 F*
CSS-1h 100 F

* Intended for uniform lay down of emulsion

E Application of Aggregate
Before construction, calibrate the aggregate spreader to meet the requirements of ASTM D 5624, in the presence of the
Engineer. Maintain the aggregate application rate within £1 Ib per square yard of the design.

Provide uniformly moistened aggregates at the time of placement. Place aggregate within 1 min after applying the
bituminous material. Do not use previously applied aggregates.

F Rolling Operations

Complete the initial rolling within 2 min after applying the aggregate at a speed no greater than 5 mph to prevent turning
over aggregate. Make at least three complete passes over the aggregate. Roll the aggregate so the entire width of the treatment
area is covered in one pass by all the rollers.

G Sweeping
Remove surplus aggregate on the same day as the seal coat construction. Re-sweep areas the day after the initial
sweeping. Dispose of the surplus seal coat aggregate as approved by the Engineer.

H Protection of the Surface
Do not allow traffic on the seal coated road surface until after rolling is completed and the bituminous material has set.

I Protection of Motor Vehicles

The Contractor is responsible for claims of damage to vehicles until the roadways and shoulders have been swept free of
loose aggregate and permanent pavement markings have been applied. If the Department applies the permanent pavement
markings, the Contractor’s responsibility ends after completion of the fog seal and placement of temporary pavement markings.

J Application of Bituminous Material for Fog Sealing

The application of a fog seal is required for a Bituminous Seal Coat. A fog seal is not required for a Bituminous
Underseal, unless the underseal is not paved within seven calendar days of the application of the underseal.

Apply fog seal to seal coated areas, after sweeping and before placement of permanent pavement markings.
Apply the fog seal in accordance with 2355, “Bituminous Fog Seal,” and as modified as follows:

(1) Construct a 200 ft test strip,

(2) Review the application of diluted bituminous material and adjust the application rate as necessary to yield a uniform
and full coverage of the underlying seal coat,

(3) Apply from 0.07 gal to 0.18 gal per sqg. yd diluted,

(4) Apply the fog seal to minimize the amount of overspray, and

(5) Do not allow traffic on the fog seal until it has cured.

K Progress of Work

Allow the seal coat to cure for at least one day before fogging. Place interim pavement markings after the fog seal cures
and before removal of traffic control. Do not place permanent pavement markings using latex paint before three days after placing
the fog seal. Place all other types of permanent pavement markings at least 14 days after placement of the fog seal.

L Contractor Quality Control Testing
Sample and test according to the rates in the Schedule of Materials Control.

Submit test results to the Engineer within 24 hours of test completion.
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Verify and report the average daily bituminous material application rate by dividing the volume used by the area covered.

If gradations fall outside of the Job Mix Formula Tolerance of Table 3127-1, but within specifications, stop placement and
submit a new mix design.

M Agency Quality Assurance (QA) Sampling and Testing
Sample and test according to the rates in the Schedule of Materials Control.

N Hold Point

Any failure to meet a requirement creates a Hold Point, whereby no additional material may be placed until Corrective
action and passing retest(s) have occurred, or accepted by the Engineer. All additional material placed before corrective action and
passing retest(s) occur constitutes Unauthorized Work per 1512.2.

2356.4 METHOD OF MEASUREMENT
The Engineer will measure the bituminous material for fog seal per 2355.4. Conversion factors are located in the MNnDOT
Bituminous Manual.

The Engineer will measure the bituminous material for seal coat by volume at 60° F.
The Engineer will measure the seal coat by area of pavement surfaced.

2356.5 BASIS OF PAYMENT
For Bituminous Seal Coat, the Department will pay for bituminous material for fog seal in accordance with 2355.5, “Basis
of Payment.” For Bituminous Underseal, payment for bituminous material for fog seal is incidental.

The contract gallon price for accepted quantities of Bituminous Material for Seal Coat, including necessary additives,
includes the costs of providing and applying the material as required by the contract.

The contract square yard unit price for Bituminous Seal Coat includes the cost of providing and applying the material as
required by the contract. The contract square yard price for Bituminous Seal Coat includes the cost of all applied aggregate and all
testing.

A Monetary Price Adjustments
The Engineer may allow the Contractor to accept a monetary price adjustment instead of removing and replacing failing
materials in accordance with the following:

1) The Department will reduce the Contract price by 10 percent for each failing quality test per Table 3127-2.

2) The Department will reduce the contract price for bituminous seal coat by 0.5 percent for each 1 percent passing outside
of the requirements for any sieve as specified in 3127, “Fine Aggregate for Bituminous Seal Coat”, except for the #200
sieve, as determined by QA testing.

3) The Department will reduce the contract price for bituminous seal coat by 2 percent for each 0.1 percent passing outside
of the requirements for the #200 sieve as specified in 3127, “Fine Aggregate for Bituminous Seal Coat”, as determined by
QA testing.

4) The maximum monetary price adjustment is 50%. Material placed that has a cumulative monetary price adjustment
greater than 50% is subject to remove and replace per 1512.1 “Unacceptable Work.”

The monetary price adjustment for 2356.5.A.2 and 2356.5.A.3 are based upon the contract bid price for bituminous seal
coat, however if the contract bid price is less than 75% of the Department’s average bid price for Bituminous Seal Coat, the
Engineer may use the average bid price to assess the monetary price adjustment.

The Department will add the monetary price adjustments for all failing test results together.

| The Department will pay for Bituminous Seal Coat and Bituminous Underseal on the basis of the following schedule: |
Item No.: Item: Unit:
2356.504 Bituminous Seal Coat square yard
2355.506 Bituminous Material for Fog Seal gallon
2356.506 Bituminous Material for Seal Coat gallon
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2357 BITUMINOUS TACK COAT

2357.1 DESCRIPTION
This work consists of applying bituminous material (emulsion or cutback asphalt) on a bituminous or concrete pavement
prior to paving a new lift of Plant Mixed Asphalt.

2357.2 MATERIALS

A Bituminous Material 3151

The bituminous material for tack coat will be limited to one of the following kinds of emulsified asphalt. Use of medium
cure cutback asphalt (MC-250) is allowed during the early and late construction season when it is anticipated the air temperature
may drop below 32 degrees Fahrenheit.

Allowable grades are as follows:

Emulsified Asphalt

AASHTO 208 Dilution of the emulsion to 7 parts emulsion to 3 parts water is only allowed by the supplier. No field
dilution is allowed. The storage tank for diluted emulsion must have a recirculation system or agitator that will prevent
settlement or separation of the material.

Table 2357-1
Residual Asphalt Content
Minimum Residual Asphalt Content
Emulsion Undiluted Diluted (7:3)
CSS-1 or CSS-1h 57% 40%

Cutback Asphalt
Medium Cure Liquid Asphalt MC-250

Only Certified Sources are allowed for use. The Certified Source List is located on MnDOT's website.

2357.3 CONSTRUCTION REQUIREMENTS

A Restrictions

Conduct tack coat operations in a manner that offers the least inconvenience to traffic. Maintain movement in at least
one direction at all times without pickup or tracking of the bituminous material.

Do not apply the tack coat when the road surface or weather conditions are unsuitable as determined by the Engineer.
Limit the daily application of tack coat to approximately the area on which construction of the subsequent bituminous course can
reasonably be expected to be completed that day.

B Equipment
Apply the bituminous material with a distributor meeting the requirements of 2360.3.B.2.d.

C Road Surface Preparations

Remove all foreign matter on the road surface before applying tack coat and dispose of as approved by the Engineer.

Apply the bituminous tack coat material to a dry and clean roadway surface. All necessary repairs or reconditioning must
have been completed as provided for in the Contract and approved by the Engineer.

D Application of Bituminous Tack Coat Material

Unless otherwise indicated in the Plans or provisions, apply the bituminous tack coat material within the application rates
shown below in Table 2357-2, Tack Coat Application Rates, as based on pavement type or condition and type of bituminous
material. Dilution of asphalt emulsion in the field is not allowed.
Before placing an abutting bituminous course, provide a uniform coating of liquid asphalt or emulsified asphalt to the contact
surfaces of all fixed structures and at the edge of the in-place mixture in all courses at transverse joints and in the final wearing
course at longitudinal joints.

All tack must break, turn from brown to black, before paving the subsequent lift or course. Do not allow vehicles to drive
on tack that has not broken.

Apply a uniform tack coat to the existing asphalt or concrete surface and to the surface of each course or lift constructed,
except for the final course or lift. Tack each lift when placing multiple lifts in the same day. Uniform application will not have
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streaks (corn rows), bare spots, puddles, or other irregular patterns. The Engineer will compare the freshly sprayed emulsion to a
brown sheet of construction paper or a black sheet of construction paper for broken tack to determine conformance with tack

application uniformity.

Using a distance of 1,000 feet perform a yield check at the beginning of each project to verify the application rate is

correct. The Engineer may require additional yield checks be performed if the application rate is questioned.

The Engineer may also require the Contractor to verify application is within 10% of the intended application rate by ASTM

D 2995 test method A.

Table 2357-2
Tack Coat Application Rates
Application Rates -- gallons/square yard
Surface Type Undiluted Emulsion Diluted Emulsion MC
(7:3)* Cutback?
New Asphalt 0.04 to 0.06 0.06 to 0.09 0.05 to 0.07
Old Asphalt®and 0.05 to 0.09 0.075 t0 0.135 0.09 to 0.11
PCC
Milled Asphalt 0.06 to 0.09 0.09 to 0.135 0.09 to 0.11
and Milled PCC
1- As provided by the asphalt emulsion supplier (see 2357.2.A)
2- Use when approved by the Engineer
3- Older than 1 year
E Bituminous Temperature

The application temperature of the bituminous material will be:

CSS-1, CSS-1H 70 to 160° F

MC-250 165 to 220° F

F Bituminous Sampling
Sample asphalt emulsion from either the spigot or a nozzle on the distributor according to the schedule of materials

control.

G Pedestrian Crossings
Spread sand on newly tacked surfaces at regularly utilized and open for public use pedestrian crossings.

H Acceptance of Tack Material

The Engineer will address failures related to 3151, “Bituminous Material,” or deficiencies related to
workmanship or application, in accordance with 1512, “Unacceptable and Unauthorized Work.” The basis of
measurement for tack failures or deficiencies is the full width of the lane by station. The Engineer may deduct up to 5%
of the mixture Unit Price for failures related to 3151.

2357.4 METHOD OF MEASUREMENT
Bituminous material used for tack coat will be measured by volume at 60° F...

2357.5 BASIS OF PAYMENT

Payment for the accepted quantity of asphalt emulsion and cutback shall be at the Contract price per unit of measure.
The cost of providing and applying sand at pedestrian crossings will be incidental. contract items.

Payment for the tack coat will be made on the basis of the following schedule:

Item No.: Item:

Unit:

2357.506 Bituminous Material for Tack Coat

gallon

If the contract does not contain a pay item for Bituminous Material for Tack Coat, the cost will be incidental to the project

work with no direct compensation made.
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2358

BITUMINOUS PRIME COAT

2358.1 DESCRIPTION
This work consists of treating a prepared base with bituminous material prior to placing a bituminous pavement.

2358.2 MATERIALS
A Medium Curing Liquid Asphalt
Provide Medium Curing Liquid Asphalt in accordance with 3151.2.B, "Medium Curing Liquid Asphalt,” for MC-30 or MC-70.

2358.3 CONSTRUCTION REQUIREMENTS
A Restrictions

A.l1 Base Moisture Content
Place bituminous prime coat on a prepared base when the base moisture content of the upper 3 inches is less than

65 percent of optimum moisture content.

A.2 Traffic
If road is open to traffic, maintain traffic in at least one direction and only close a portion of the traveled way for

construction, not to exceed 50 percent.

B Equipment
Use a distributor in accordance with 2360.3.B.2.d, “Distributor.”

C Application
Apply the bituminous prime coat at a continuous uniform spread rate of 0.1 gal per sqg. yd. to 0.3 gal per sqg. yd.

D Bituminous Temperature
Apply MC-30 bituminous prime coat at temperatures from 85 °F to 145 °F. Apply MC-70 bituminous prime coat at

temperatures from 120 °F to 180 °F.

2358.4 METHOD OF MEASUREMENT
The Engineer will measure bituminous material for prime coat by volume at 60 °F.

2358.5 BASIS OF PAYMENT
The contract gallon price for Bituminous Material for Prime Coat includes the costs of providing and applying the material

as required by the contract.

The Department will pay for bituminous prime coat on the basis of the following schedule.

Item No.: Item: Unit:
2358.506 Bituminous Material for Prime Coat gallon
2360 PLANT MIXED ASPHALT PAVEMENT

2360.1 DESCRIPTION
This work consists of constructing plant mixed asphalt pavement on a prepared surface.

Plant mixed asphalt pavement designed according to a gyratory mix design method for use as a pavement surface.

A Mixture Designations
The Department will designate the mixture for asphalt mixtures in accordance with the following:

(1) The first two letters indicate the mixture design type:
(1.1) SP = Gyratory Mixture Design.
2) The third and fourth letters indicate the course:

(2.1) WE = Wearing and shoulder wearing course, and
(2.2) NW = Non-wearing Course.
3) The fifth letter indicates the maximum aggregate size:
(3.1) A=11in,SP9.5,
3.2) B = 34in, SP 12.5,
3.3) C=11in,SP 19.0, and
(3.4) D = 3 in, SP 4.75.
4 The sixth digit indicates the Traffic Level (ESAL’s x 10°) in accordance with Table 2360-1, “Traffic Levels.”
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Table 2360-1
Traffic Levels
Traffic Level 20 Year Design ESALs
2% <1
3 1-<3
4 3-<10
5 10-<30
6 >30 (See SMA Provision)
NOTE:  The requirements for gyratory mixtures in this specification are based on
the 20 year design traffic level of the project, expressed in Equivalent Single Axle
Loads (ESAL's) 1 x 10° ESALs
* AADT < 2,300
| AADT > 2,300 to < 6,000

(5) The last two digits indicate the air void requirement:
(5.1) 40 = 4.0 percent for wear mixtures, and
(5.2) 30 = 3.0 percent for non-wear and shoulder.

(6) The letter at the end of the mixture designation identifies the asphalt binder grade in accordance with
Table 2360-2, “Asphalt Grades.”

Table 2360-2
Asphalt Grades
Letter Grade
PG 52S - 34

PG 58S - 28

PG 58H - 34

PG 58H — 28

PG 58V — 34

PG 58V - 28

PG 58E — 34

PG 64S — 22

| |(=|T(mm{O|wm|>

PG 49S - 34

Ex: Gyratory Mixture Designation -- SPWEB540E (Design Type, Lift, Aggr. Size, Traffic Level, Voids, Binder)

2360.2 MATERIALS
A Aggregate
Use aggregate materials in accordance with 3139.2.

B Asphalt Binder Material 3151

C Additives

The Department defines additives as material added to an asphalt mixture or material that does not have a specific pay
item.

Do not incorporate additives into the mixture unless approved by the Engineer. Add anti-foaming agents to asphalt
cement at the dosage rate recommended by the manufacturer. The Contractor may add mineral filler in quantities no greater than
5 percent of the total aggregate weight. The Contractor may add hydrated lime in quantities no greater than 2 percent of the total
aggregate weight. Do not add a combination of mineral filler and hydrated lime that exceeds 5 percent of the total aggregate
weight. Use methods for adding additives as approved by the Engineer.

C.1 Mineral Filler AASHTO M 17

C.l.a Mineral Filler — Hydrated Lime

Provide hydrated lime for asphalt mixtures with no greater than 8 percent unhydrated oxides (as received basis) and
meeting the requirements of AASHTO M 216. Use a method to introduce and mix hydrated lime and aggregate as approved by the
Engineer before beginning mixture production.

C.2 Liquid Anti-Stripping Additive (Contractor Added)

If adding a liquid anti-strip additive to the asphalt binder, complete blending before mixing the asphalt binder with the
aggregate. Only use liquid anti-strip additives that ensure the asphalt binder meets the Performance Grade (PG) requirements in
3151. The Contractor may use asphalt binder with liquid anti-strip added at the refinery or the Contractor may add liquid anti-strip
at the plant site. If using asphalt binder with liquid anti-strip added at the refinery, ensure the supplier tests the binder and
additive blend to confirm compliance with the AASHTO M 320. If an anti-strip agent is added at the plant, the plant mixed asphalt
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producer is considered a supplier and the binder must conform to the requirements of 3151. Do not pave until the asphalt binder
and additive blend testing results meet the criteria in 2360.2.B, “Asphalt Binder Material.”

C.2.a Mixture Requirements at Design
Design the mixture with the same asphalt binder supplied to the plant site using mixture option 1, “Laboratory Mixture
Design” or mixture option 2, “Modified Mixture Design.”

Provide documentation with either design option and include the amount of anti-strip needed to meet the minimum
tensile strength requirements. Verify that the binder with the anti-strip meets the PG binder requirements for the mixture.

C.2.b  Contractor Production Testing Requirements

Sample and test the asphalt binder and anti-strip blend daily. The Contractor may test the blend by viscosity,
penetration, or dynamic sheer rheometer (DSR) of the blend. If the contract requires the use of a polymer modified asphalt binder
in the mixture, use the DSR as the daily QC test.

Send the Engineer and MnDOT Chemical Laboratory Director a weekly QC report summarizing the results of the daily
testing.

Perform at least one test bi-weekly per project to ensure the binder and anti-strip blend meets the requirements of
AASHTO M 320. Send the test results to the Engineer and MnDOT Chemical Laboratory Director.

Provide asphalt binder and anti-strip blend field verification samples in accordance with 2360.2.G.7, “Production Test.”
C.2.c Liquid Anti-Strip Additive Metering System
Include a liquid anti-strip flow meter and an anti-strip pump with the metering system. Connect the flow meter to the

liquid anti-strip supply to measure and display only the anti-strip being fed to the asphalt binder.

Position the meter readout so that the inspector can easily read it.
Provide means to compare the flow meter readout with the calculated output of the anti-strip pump.

Provide a system that displays the accumulated anti-strip quantity being delivered to the mixer unit in gallons [liters] to
the nearest gallon or in units of tons to the nearest 0.001 ton.

Calibrate and adjust the system to maintain an accuracy of + 1 percent.
Calibrate each plant set-up before producing the mixture.

“Stick” the anti-strip tank at the end of the day’s production to verify anti-strip usage quantities. The Engineer may
require “sticking” on a daily basis.

Ensure the system has a spigot for sampling the binder and anti-strip after blending.
Use alternative blending and metering systems only when pre-approved by the Engineer.
C.3 Coating and Anti Stripping AdditiVe .........ccuummmmmmmminmmmmmmesesmmsssss . 3161

C.4 Warm Mix Asphalt (WMA)

WMA is allowed on all projects. Any mix that is produced at temperatures 30°F or lower than typical HMA mixing
temperature of the asphalt binder, as defined by the asphalt supplier, is considered as WMA. The WMA can be manufactured
through use of foamed asphalt and/or chemical additive processes. Notify the Engineer in advance of using any WMA additive or
process. When chemical additives are used, provide the plant mixing and the laboratory mixing and compaction temperatures as
recommended by the manufacturer of the additive.

D Bituminous Tack Coat.,.
E Mixture Design
E.1 Submittal Location

Submit documentation and sample aggregate materials for review to the District Materials Laboratory.

E.2 Aggregate Quality
Provide aggregate in accordance with 3139.2.

E.3 Restrictions
Do not add aggregates and materials not included in the original mixture submission unless otherwise approved by the
Engineer.
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E.4 Responsibility

Design a gyratory mixture that meets the requirements of this specification in accordance with the following:

(1) MnDOT Laboratory Manual Method 1820,

2) The Asphalt Institute’s Superpave Mix Design Manual SP-2 (Use a 2 h short term aging period for volumetric),
and

3) The Laboratory Manual.

E.5 Type of Mixture Design Submittal

E.5.a Option 1 — Laboratory Mixture Design

E.5.a(1) Aggregate

Submit the aggregate samples for option 1, at least 15 working days before beginning production samples for quality
testing. At least 30 calendar days before beginning asphalt production, submit samples of aggregates that require the magnesium
sulfate soundness test to the District Materials Laboratory. Test the samples for quality of each source, class, type, and size of
virgin and non-asphaltic salvage aggregate source used in the mix design. Retain a companion sample of equal size until the
Department issues a Mixture Design Report. Provide 24 h notice of intent to sample aggregates to the Engineer. Provide samples
in accordance with the following:

Table 2360-4
Aggregate Sample Size

Classification Sieve Weight
Virgin Retained on No. 4 80 Ib
Virgin Passing No. 4 351b
Recycled asphalt pavement (RAP) — 80 Ib

. 10 Ib sample of representative RAS

Recycled asphalt shingles (RAS) — material

E.5.a(2) Mixture Sample

At least 7 working days before the start of asphalt production, submit the proposed Job Mix Formula (JMF) in writing and
signed by a Level II Quality Management mix designer for each combination of aggregates to be used in the mixture. Include test
data to demonstrate conformance to mixture properties as specified in Table 2360-7, “"Mixture Requirements,” and 3139.2,
“Bituminous Aggregates.” Use forms approved by the Department for the submission.

Submit an uncompacted mixture sample plus briquettes, in conformance with the JMF, compacted at the optimum asphalt
content and required compactive effort for laboratory examination and evaluation. Provide a mixture sample size and the number
of compacted briquettes and in accordance with the following:

Table 2360-5
Mixture Sample Requirements
Item Gyratory Design
Uncompacted mixture sample size 751b
Number of compacted briquettes 2

E.5.a(3) Tensile Strength Ratio Sample

At least 7 days before actual production, submit sample to the District Materials Laboratory for verification of moisture
sensitivity retained tensile strength ratio (TSR). The Engineer may test material submitted for TSR verification for maximum specific
gravity Gmm compliance in addition to TSR results. The Engineer will reject the submitted mix design if the tested material fails to
meet the Gmm tolerance. If the Engineer rejects a mix design, submit a new mix design in accordance with 2360.2.E, “Mixture
Design.” The Contractor may use one of the following options to verify that the TSR meets the requirements in Table 2360-7,
“Mixture Requirements.”

E.5.a(4) Option A

Batch material at the design proportions including optimum asphalt. Split the sample before curing and allow samples to
cool to room temperature, approximately 77 °F. Submit 80 Ib of mixture to the District Materials Laboratory for curing and test
verification. Use a cure time of 2 h £15 minutes at 290 °F cure time for both groups and follow procedures Laboratory Manual
Method 1813.

E.5.a(5) Option B
Batch and cure in accordance with Option A. Compact, and submit briquettes and uncompacted mixture in accordance
with Table 2360-6, “Option B Mixture Requirements.”
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Table 2360-6
Option B Mixture Requirements
Item Gyratory Design
Un-compacted mixture sample size 8,200 g
Number of compacted briquettes* 6
Compacted briguette air void content 6.5 % —-7.5%
*  6in specimens.

For both options, cure for 2 h £15 min at 290° F meeting the requirements in the MnDOT Laboratory Manual Method
1813.

E.5.a(6) Aggregate Specific Gravity
Determine the specific gravity of aggregate in accordance with Laboratory Manual Methods 1204 and 1205.

E.5.b Option 2 — Modified Mixture Design

The Contractor may use the modified mixture design if testing shows that the aggregates meet the requirements of
3139.2 in the current construction season and if the Level II mix designer submitting the mixture design has at least 2 years’
experience in mixture design. The Department will not require mixture submittal.

E.5.b(1) Mixture Aggregate Requirements
Size, grade, and combine the aggregate fractions in proportions that are in accordance with 3139.2.

E.5.b(2) JMF Submittal

At least 2 working days before beginning asphalt production, submit a proposed JMF in writing to the District Materials
Laboratory signed by a Level II Quality Management mix designer for each combination of aggregates. For each JMF submitted,
include documentation in accordance with 2360.2.E.5.a, “Option 1 — Laboratory Mixture Design,” to demonstrate conformance to
mixture properties as specified in Table 2360-7, “Mixture Requirements,” and Table 3139-3, “Mixture Aggregate Requirements.”
Submit the JMF on forms approved by the Department.

E.5.b(3) Initial Production Test Verification

The Department will take a mix verification sample within the first four samples at the start of production of each mix
type. The Engineer will notify the Contractor electronically when a sample is to be taken and tested for tensile strength ratio (TSR).
Initial production testing will be done within the first 5,000 tons of the start of production.

E.6 Mixture Requirements
The Department will base mixture evaluation on the trial mix tests and in accordance with Table 2360-7, “Mixture
Requirements.”

Table 2360-7
Mixture Requirements
Traffic Level 2 3 4 5
20 year design ESALs < 1 million 1 =3 million | 3 —10 million 10 — 30 million
Gyratory mixture requirements:
Gyrations for Ndesign 40 60 90 100
% Air voids at Ndesign, wear 4.0 4.0 4.0 4.0
% Air voids at Ndesign,
Non-wear and all shoulder 3.0 3.0 3.0 3.0
Adjusted Asphalt Film
Thickness, minimum p 8.5 8.5 8.5 8.5
TSR*, minimum % 75| 75| 80t 80t
Fines/effective asphalt 0.6-1.2 0.6-1.2 0.6-1.2 0.6-1.2
*  Use 6 in specimens in accordance with 2360.2.1, “Field Tensile Strength Ratio (TSR).”
[ MnDOT minimum = 65
T MnDOT minimum = 70

E.7 Minimum Ratio of Added Asphalt Binder to Total Asphalt Binder
Control recycled materials used in mixture by evaluating the ratio of new added asphalt binder to total asphalt binder as
show in Table 2360-8.
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Table 2360-8
Requirements for Ratio of Added New Asphalt Binder to Total Asphalt Binder! min%:
- ) Recycled Material
Specified Asphalt Grade RAS Only RAS + RAP RAP Only

PG 58X3-28, PG 525-34, PG 49-34, PG 645-22

Wear 70 70 70
Non-Wear 70 70 65

PG 58X3-34

Wear & Non-Wear 80 80 80

! The ratio of added new asphalt binder to total asphalt binder is calculated as (added binder/total

binder) x 100

2The Contractor can elect to use a blending chart to verify compliance with the specified binder
grade. The Department may take production samples to ensure the asphalt binder material meets
the requirements. The blending chart is on the Bituminous Office Website.

3X=S,H,V,E

Adjusted Asphalt Film Thickness (Adj. AFT) MnDOT Laboratory Manual Method 1854

Ensure the adjusted asphalt film thickness (Adj. AFT) of the mixture at design and during production meets the
requirements of Table 2360-7,"Mixture Requirements.” Base the Adj. AFT on the calculated aggregate surface area (SA) and the
effective asphalt binder content.

Documentation
Include the following documentation and test results with each JMF submitted for review:

Names of the individuals responsible for the QC of the mixture during production,
Low project number of the contract on which the mixture will be used,

Traffic level and number of gyrations,

The following temperature ranges as supplied by the asphalt binder supplier:

(4.1)
(4.2)
(4.3)

Laboratory mixing and compaction,
Plant discharge, and
Field compaction.

The percentage in units of 1 percent (except the No. 200 sieve [0.075 mm] in units of 0.1 percent) of
aggregate passing each of the specified sieves (including the No. 16, No. 30, No. 50, and No. 100) for each
aggregate to be incorporated into the mixture. Derive the gradation of the aggregate from the RAP after
extracting the residual asphalt.

Source descriptions of the following:

(6.1)
(6.2)
(6.3)
(6.4)

Location of material,

Description of materials,

Aggregate pit or quarry humber, and

Proportion amount of each material in the mixture in percent of total aggregate.

Composite gradation based on (5) and (6) above. Include virgin composite gradation based on (6) and (7)
above for mixtures containing RAP/RAS.

Bulk and apparent specific gravities and water absorption (by % weight of dry aggregate). Both coarse and
fine aggregate, for each product used in the mixture (including RAP/RAS). Use Mn/DOT Laboratory Manual
Method 1204 and 1205. The tolerance allowed between the Contractor's and the Department's specific
gravities are Gsb (individual) = 0.040 [+4 and -4] and Gsb (combined) = 0.020.

FHWA 0.45 power chart represented by the composite gradation plotted on Federal Form PR-1115

Test results from the composite aggregate blend at the proposed JMF proportions showing compliance with

Table 3139-3:

(10.1)  Coarse Aggregate Angularity,
(10.2)  Fine Aggregate Angularity, and
(10.3)  Flat and Elongated

Extracted asphalt binder content for mixtures containing RAP/RAS with no retention factor included.
Asphalt binder percentage in units of 0.1 percent based on the total mass of the mixture and the PG grade.
Each trial mixture design includes the following:

(13.1)

(13.2)

(13.3)

(13.4)
(13.5)
(13.6)

At least 3 different asphalt binder contents (with at least 0.4 percent between each point), with at
least one point at, one point above and one point below the optimum asphalt binder percentage.
Maximum specific gravity for each asphalt binder content calculated based on the average of the
effective specific gravities measured by using at least two maximum specific gravity tests at the
asphalt contents above and below the expected optimum asphalt binder content.

Test results on at least two specimens at each asphalt binder content for the individual and average
bulk specific gravities, density, and heights.

Percent air voids of the mixture at each asphalt binder content.

Adj. AFT for each asphalt binder content.

Fines to Effective Asphalt (F/A) ratio calculated to the nearest 0.1 percent.
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(13.7) TSR at the optimum asphalt binder content.

(13.8)  Graphs showing air voids, adjusted AFT, Gmb, Gmm and unit weight vs. percent asphalt binder
content for each of the three asphalt binder contents submitted with trial mix.

(13.9)  Evidence that the completed mixture will conform to design air voids (Va), Adj. AFT, TSR, F/Ae (Fines
to effective asphalt ratio).

(13.10) Gyratory densification tables and curves generated from the gyratory compactor for all points used in
the mixture submittal.

(13.11) % new asphalt binder to total asphalt binder.

14) The Contractor has the option of augmenting the submitted JMF with additional sand or rock. When using this
option, provide samples of the aggregate for quality analysis in accordance with 2360.2.E.5, “Type of Mixture
Design Submittal.” Also provide mix design data for two additional design points per add-material. Provide one
point to show a proportional adjustment to the submitted JMF that includes 5 percent, by weight, add-material
at the JMF optimum asphalt percent. Provide a second point to show a proportional adjustment to the
submitted JMF that includes 10 percent, by weight, add material at the JMF optimum asphalt percent. Report
the following information for each of these two points:

(14.1)  The maximum specific gravity determined by averaging two tests,

(14.2)  Test results showing the individual and average bulk specific gravity, density, and height of at least
two specimens at the optimum asphalt binder content,

(14.3)  Percent air voids for the mixture for each point,

(14.4)  Fines to Effective Asphalt ratio calculated to the nearest 0.1 of a percent,

(14.5)  Crushing of the coarse and fine aggregate,

(14.6)  Adj. AFT, and,

(14.7)  Up to two add materials will be allowed.

F Mixture Design Report

The Department will provide a Mixture Design Report consisting of the JMF. Include the following in the JMF:
1) Composite gradation,

2) Aggregate component proportions,

3) Asphalt binder content of the mixture,

(€)) Design air voids,

(5) Adj. asphalt film thickness, and

(6) Aggregate bulk specific gravity values.

Show the JMF limits for gradation control sieves in accordance with aggregate gradation broadbands shown in Table
3139-2, percent asphalt binder content, air voids, and Adj. AFT. If the Department issues a Mixture Design Report, this report only
confirms that the Department reviewed the mixture and that it meets volumetric properties shown in Table 2360-7 and Table 2360-
8. The Department makes no guaranty or warranty, either express or implied, that compliance with volumetric properties ensures
specification compliance regarding placement and compaction of the mixture.

Provide materials meeting the requirements of the aggregate and mixture design before issuing a Mixture Design Report.
The Department will review two trial mix designs per mix type designated in the plan per contract at no cost to the Contractor. The
Department will verify additional mix designs at a cost of $2,000 per design.

Provide a Department - reviewed Mixture Design Report for all paving except for small quantities of material as described
in 2360.3.G, “Small Quantity Paving.”

For city, county, and other agency projects, provide the District Materials Laboratory a complete project proposal,
including addenda, supplemental agreements, change orders, and plans sheets, including typical sections, affecting the mix design
before the Department begins the verification process.

G Mixture Quality Management

G.1 Quality Control (QC)

The Contractor will perform Quality Control (QC) as part of the production process. QC is the process control of the
operations related to mixture production and determining the quality of the mixture being produced. The QC sample is the
Contractor’s sample taken and tested during production and used to control the production process. Provide and maintain a QC
program for plant mix asphalt production, including mix design, process control inspection, sampling and testing, and adjustments
in the process related to the production of an asphalt pavement.

G.1.a  Certification
Provide the following to obtain certification:

(1) Completed and submitted request form application for plant inspection.
2) Site map showing stockpile locations.
3) Signed asphalt plant inspection report showing the plant and testing facility passed as documented by Asphalt

Plant Inspection Report (TP 02142-02, TP 02143-02). The inspection report must also include documentation
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showing plant and laboratory equipment has been calibrated and is being maintained to the tolerance shown in
the Bituminous Manual and sections 1200, 1800, and 2000 of the Mn/DOT Laboratory Manual.
“4) A Department-signed Mixture Design Report (MDR) before mixture production.

G.1.b  Maintaining Certification
Maintain plant certification by documenting the production and testing of the certified plant asphalt mixtures. Sample and
test asphalt mixtures in accordance with this section and meeting the requirements of the Schedule of Materials Control.

G.1.b(1) Annual Certification
Perform annual certification after winter suspension.

G.1.b(2) Sampling Rate
Sample at the rate in accordance with 2360.2.G.6 and the requirements of the Schedule of Materials Control.

G.1.b(3) Plant Moved
Recertify the plant if the plant moves to a new or previously occupied location.

G.1.c. Plant Certification Revocation
The Engineer may revoke certification for any of the following reasons:

1) If the mix does not meet the requirements of 2360.2.E.6, 2360.2.E7, and 3139.2,
2) If there is a failure to meet the testing rates, or
3) If it is determined records were falsified.

If the Engineer revokes plant certification, the Department may revoke the Technical Certification of the individual or
individuals involved. The Department will maintain a list of companies with revoked certifications.

G.2 Quality Assurance (QA)

The Engineer will perform Quality Assurance (QA) as part of the acceptance process. QA is the process of monitoring and
evaluating various aspects of the Contractor’s testing as described below. The QA sample is the Department’s companion sample to
the Contractor’s QC sample. QA testing is performed to accept the work. The Engineer will perform the following:

1) Conduct QA and verification sampling and testing,

2) Observe the QC sampling and tests,

3) Monitor the required QC summary sheets and control charts,

4 Verify calibration of QC laboratory testing equipment,

(5) Communicate Department test results to the Contractor’s personnel on a daily basis, and
(6) Ensure Independent Assurance (IA) sampling and testing requirements are met.

If the Engineer observes that the Contractor is not performing sampling and quality control tests in accordance with the
applicable test procedures, the Engineer may stop production until the Contractor takes corrective action. The Engineer will notify
the Contractor of observed deficiencies promptly, both verbally and in writing.

The Engineer may obtain additional samples, at any time and location during production, to determine quality levels in
accordance with 2360.2.G.3, “Verification Sample.”

The Department will post a chart with the names and telephone numbers for the personnel responsible for QA.

The Engineer will calibrate and correlate laboratory testing equipment in accordance with the Bituminous Manual and
Laboratory Manual.
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Table 2360-9
Allowable Differences between Contractor and Department Test Results*

Item Allowable Difference
Mixture bulk specific gravity (Gmb) 0.030
Mixture maximum specific gravity (Gmm) 0.019
Adjusted AFT (calculated) 1.2
Fine Aggregate Angularity, uncompacted voids (U) % 1
Coarse Aggregate Angularity, % fractured faces (%P) 15
Aggregate Individual Bulk Specific Gravity (+ No. 4) 0.040
Aggregate Individual Bulk Specific Gravity (- No. 4) 0.040
Aggregate combined blend Specific Gravity (Gsb) 0.020
Tensile strength ratio (TSR), % Table 2360-7
Asphalt binder content:
Meter method, % 0.2
Spot check method, % 0.2
Chemical extraction methods, % 0.4
Incinerator oven, % 0.3
Chemical vs. meter, spot check, or incinerator methods 0.4
Incinerator oven vs. spot check 0.4
Gradation sieve, % passing:
1in, 34 in, Y2in, 35 in 6
No. 4 5
No. 8, No. 16, No. 30 4
No. 50 3
No. 100 2
No. 200 1.2
*  Test tolerances listed are for single test comparisons.

G.3 Verification Sample

The Department will test a minimum of one of the companion samples to the Contractor’s QC samples and identify this as
a verification sample. The Department’s verification sample is used to assure compliance of the Contractor's QC program. The
verification samples can be any one or all of the splits to the Contractor’s QC samples. Additionally, the Department can take a
random sample at any time from behind the paver or from the truck box and will consider this a verification sample. The split of
this sample, given to the Contractor, must be tested by the Contractor and will replace the next scheduled QC sample. The
Department recommends sampling enough material to accommodate retesting in case the samples fail.

The Department will perform verification testing on at least one set of production tests in accordance with 2360.2.G.6.b,
“Production,” and 2360.2.G.7, “Production Test,” on a daily basis per mix type. Use the verification companion sample to verify the
requirements of Table 3139-2, Table 3139-3, and Table 2360-7. Compare the verification companion sample to the verification
sample for compliance with allowable tolerances in Table 2360-9, “Allowable Differences between Contractor and Department Test
Results.” These include the mixture properties of Gmm (mixture maximum gravity), Gms (mixture bulk gravity), asphalt binder
content, Adjusted AFT (calculated), Coarse and Fine Aggregate crushing, and gradation. Perform one test per week on a
verification companion for coarse and fine aggregate crushing meeting the requirements of 2360.2.G.7.g “Coarse Aggregate
Angularity” and 2360.2.G.7.h, “Fine Aggregate Angularity.” These do not include the aggregate bulk specific gravity Gs», fines to
effective asphalt, or the tensile strength ratio (TSR). Determine the asphalt binder content and gradation in accordance with the
extraction method specified in 2360.2.G.7.a, “Asphalt Binder Content,” or 23602.G.7.b, “Gyratory Bulk Specific Gravity.

The Contractor may access the Department's verification test results for Gmm (mixture maximum gravity), Gmb (mixture
bulk gravity), air voids (calculated), asphalt binder content, within 2 working days from the time the sample is delivered to the
District Laboratory. The Department will provide the gradation, crushing, and Adj. AFT (calculated) results to the Contractor within
three working days. The Department will include the verification test results on the test summary sheet. The Department will
compare the results with the Contractor’s verification companion for the allowable tolerances in Table 2360-9, “Allowable
Differences between Contractor and Department Test Results.” The Department will consider the verification process complete if
the Contractor’s verification companion meets the tolerances in Table 2360-9.

If the tolerances between the Contractor’s verification companion and the Department’s verification sample do not meet
the requirements of Table 2360-9, the Department will retest the material. If the retests fail to meet tolerances, the Department
will substitute the Department's verification test results for the Contractor’s results in the QC program and use those results for
acceptance. The Department will only substitute the out-of-tolerance parameters and will recalculate volumetric properties if
applicable.

If the Adj. AFT calculation does not meet the tolerance, equalize the Department Adj. AFT result by increasing the original
Department value by 0.5 microns. Use the increased Department Adj. AFT for the Individual Adjusted AFT result and to calculate
the Moving Average Adj. AFT results. The increased Department Adj. AFT will form the basis for acceptance.
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If the verification sample retests do not meet tolerances, the Department will immediately investigate the cause of the
difference that will include a review of testing equipment, procedures, worksheets, gyratory specimen height sheets, and personnel
to determine the source of the problem. The Engineer may require both the Department and Contractor to perform at least one
hot-cold comparison of mixture properties.

To perform a hot-cold comparison, split the sample into three representative portions. The Engineer will observe the
Contractor testing. Immediately compact one part while still hot. Apply additional heating to raise the temperature of the sample
to compaction temperature if necessary. Allow the second and third part to cool to air temperature. Retain the second part and
transport the third part to the District Materials Laboratory. On the same day and at the same time as the District Materials
Laboratory, heat samples to compaction temperature and compact. Develop a calibration factor to compare the specific gravity of
the hot compacted samples to reheated compacted samples. Use at least two gyratory specimens for each test. The Engineer or
the Contractor may request that this test be repeated.

Reheat mix samples to 160° F to allow splitting of the sample into representative fractions for the various tests. Do not
overheat the mixture portions used for testing maximum specific gravity test.

The Department will test the previously collected QA samples until they meet the tolerances or until the Department has
tested all of the remaining samples. After testing the samples, the Department will test QA samples subsequent to the verification
sample until tolerances are met. The Department will base acceptance on QC data. The Department will base acceptance on QC
data with substitution of Department test results for those parameters out of tolerance. Cease mixture production and placement if
reestablished test results do not meet tolerances within 48 h. Resume production and placement only after meeting the tolerances.
The process for dispute resolution is available on the Bituminous Office website.

If the Engineer analyzes the data using methods for determination of bias on file in the Bituminous Office and finds a bias
in the test results, the Engineer will specify which results to use. If through analysis of data, it is determined that there is a bias in
the test results, the Engineer will determine which results are appropriate and will govern.

G4 Contractor Quality Control
G.4.a Personnel

Submit an organizational chart listing the names and phone numbers of individuals and alternates responsible for the
following:

(1) Mix design,
2) Process control administration, and
3) Inspection.

Provide QC technicians certified as a Level I Bituminous Quality Management (QM) Tester meeting the requirements of
the MnDOT Technical Certification Program for QC testing and Level II Bituminous QM Mix Designer to make process adjustments.
Provide at least one person per paving operation certified as a Bituminous Street Inspector.

Provide a laboratory with equipment and supplies for Contractor quality control testing and maintain with the following:

1) Up-to-date equipment calibrations and a copy of the calibration records with each piece of equipment,

2) Telephone,

3) Fax and copy machine; however, the Engineer may waive the requirement to have a fax machine if internet
and email are available,

“4) Internet and Email,

(5) Computer,

(6) Printer, and

@) Microsoft Excel, version 2010 or newer

Laboratory equipment need to meet the requirements listed in Section 400 of the Bituminous Manual, Laboratory Manual,
and these specifications, including having extraction capabilities. Before beginning production, the laboratory equipment needs to
be calibrated and operational.

Calibrate and correlate all testing equipment in accordance with the Bituminous Manual and Laboratory Manual. Keep
records of calibration for each piece of testing equipment in the same facility as the equipment.

G.4.b Sampling and Testing

Take QC samples at random tonnage or locations, quartered from a larger sample of mixture. Sample randomly and in
accordance with the Schedule of Materials Control. Determine random numbers and tonnage or locations using the Bituminous
Manual; Section 5-693.7 Table A or ASTM D 3665, Section 5, or, an Engineer approved alternate method of random number
generation. Sample either behind the paver or from the truck box at the plant site. Other sampling locations can be approved by
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the Engineer. The Contractor must decide and notify the Engineer where samples will be taken before production begins. The
Contractor and Engineer must both agree to a change of sampling location once production has begun. The procedure for truck
box sampling is on the Bituminous Office website. The Contractor will obtain at least a 130 pound sample. Split the sample in the
presence of the Inspector. The Inspector will retain possession of the Agency portion of each split sample that is taken and
randomly submit a minimum of one sample, on a daily basis, to the District Laboratory for Verification testing (see 2360.2.G.3).
Store compacted mixture specimens and loose mixture companion samples for 10 calendar days. Label these split companion
samples with companion numbers.

If coarse and fine aggregate angularity are not evaluated for every QC sample retain the extracted gradation samples for
the respective QC samples for additional testing. Keep the aggregate samples in containers with field identification labels for a
period of 10 calendar days. The Engineer will identify which extracted gradation sample is the Verification Companion and whether
it is to be tested for coarse and fine aggregate angularity.

G.5 Production Test Requirements

Determine the planned tonnage for each mixture planned for production during the production day. Divide the planned
production by 1,000 and round to the next highest whole number. The result is the number of production tests required for the
mixture. Table 2360-11, “Production Testing Rates” shows the required production tests.

Split the planned production into even increments and select sample locations as described above. If actual tonnage is
greater than the planned tonnage, repeat the calculation above and provide additional tests if the calculation results in a higher
number of production tests. During production, the Department will not require mixture volumetric property tests if mix production
is no greater than 300 ton. Provide production tests if the accumulative weight on successive days is greater than 300 ton.

If there is a choice of more than one MNDOT approved test procedure, select one method at the beginning of the project
with the approval of the Engineer and use that method for the entire project. The Contractor and Engineer may agree to change
test procedures during the construction of the project.

G.5a Establishing an Ignition Oven Correction Factor MnDOT Lab, Manual 1853 Appendix

On the first day of production, for each mixture type, both the Contractor and the Agency will establish an ignition oven
correction factor from the produced mixture. Re-establish correction factors when:

There are aggregate or RAP substitutions

There are 3 or more tolerance failures on the extracted asphalt content between the Agency and the Contractor as
defined by Table 2360-9, “Allowable Differences between Contractor and Department Test Results”.

G.6 Production Testing Rates

G.6.a Start -Up
At the start of production, for the first 2,000 ton of each mix type, perform testing at the following frequencies:

Table 2360-10
Production Start-Up Testing Rates
Laboratory Manual

Production Test Testing Rates Method Section

Bulk Specific Gravity 1 test per 500 ton 1806 2360.2.G.7.b
Maximum Specific Gravity 1 test per 500 ton 1807 2360.2.G.7.c
Air Voids (calculated) 1 test per 500 ton 1808 2360.2.G.7.d
Asphalt Content 1 test per 500 ton 1853 2360.2.G.7.a
Add AC/Total AC Ratio 1 test per 1000 ton 1853 2360.2.G.7.a
(calculated)

Adj. AFT (Calculated) 1 test per 500 ton 1854 2360.2.E.6.b
Gradation 1 test per 500 ton 1203 2360.2.G.7.f

. 1 test per

Coarse Aggregate Angularity 1,000 tons 1214 2360.2.G.7.g
'(:'FZ%\ggregate Angularity |4 test per 1,000 ton 1206 2360.2.G.7.h
Fines to Effective Asphalt 2360.2.G.7.f &
Ratio (calculated) 1 test per 500 ton 1203 & 1853 2360.2.G.7.a
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After producing the first 2,000 ton of each mix type test at the following frequencies:

2360.2

Table 2360-11

Production Testing Rates

Production Test Sampling and Testing Rates Test Reference Section
Divide the planned production by
Bulk Specific Gravity 1,000. Round the number to the | L2Poratory Manual | 53645 57
. 1806
next higher whole number
Divide the planned production by Laboratory Manual
Maximum Specific Gravity 1,000. Round the number to the 18%/7 2360.2.G.7.c
next higher whole number.
Divide the planned production by Laboratory Manual
Air Voids (calculated) 1,000. Round the number to the ry 2360.2.G.7.d
. 1808
next higher whole number
Divide the planned production by Laboratory Manual
Asphalt Content 1,000. Round the number to the ry 2360.2.G.7.a
. 1853
next higher whole number
. Divide the planned production by
Add AC/Total AC Ratio 1,000. Round the number to the Laboratory Manual 2360.2.G.7.a
(calculated) ] 1853
next higher whole number
Divide the planned production by
Adj. AFT (Calculated) 1,000. Round the number to the | -2Poratory Manual | 53405 F 7 e
. 1854
next higher whole number
1 gradation per 1,000 tons, or Laboratory Manual
Gradation portion thereof (at least one per 12%'3 2360.2.G.7.f
day)
2 tests per day for at least 2 days,
then 1 per day if CAA is met. If Laboratory Manual
Coarse Aggregate Angularity CAA >8% of requirement, 1 12?/4 2360.2.G.7.g
sample per day but test 1 per
week.
2 tests per day for at least 2 days,
) . then 1 per day if FAA is met. If
Fine Aggregate Angularity FAA >5% of requirement, 1 Laboratory Manual 2360.2.G.7.h
(FAA) 1206
sample per day but test 1 per
week.
. . Divide the planned production by
Fines to Effective Asphalt Laboratory Manual 2360.2.G.7.f &
Ratio (calculated) 1,000. Round the number to the 1203 & 1853 2360.2.G.7.a
next higher whole number
TSR As directed by the Engineer Laboratory Manual | 2360.6.7.i
Laboratory Manual
Aggregate Specific Gravity As directed by the Engineer 1204, 1205, and 2360.G.7.j
1815
. . Daily unless otherwise required by Laboratory Manual
Mixture Moisture Content the Engineer 1855 2360.G.7.k
Sample first load (each grade), MnDOT Bituminous
Asphalt Binder then 1 per 250,000 gal sample size Manual 2360.G.7.1
1qgt 5-693.920
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G.7 Production Tests

G.7.a  Asphalt Binder Content

Spotchecks are required only when the Engineer has waived the requirements of 2360.2G8 relating to furnishing a
computerized printout of the plant blending control system. A minimum of 1 spotcheck per day per mixture blend is required to
determine the new added asphalt binder.

Use an incinerator oven meeting the requirements of the Laboratory Manual Method 1853. Do not use the incinerator
oven if the percentage of Class B material is greater than 50 percent within the composite blend, unless the Contractor determines
a correction factor approved by the Engineer.

Perform chemical extraction meeting the requirements of Laboratory Manual Method 1851 or 1852.

G.7.b  Gyratory Bulk Specific Gravity, Gmb
Use two specimens to determine gyratory bulk specific gravity meeting the requirements of Laboratory Manual Method
1806. Set Gyratory to an internal angle of 1.16° + 0.02° according to AASHTO TP 71.

G.7.c Maximum Specific Gravity, Gmm
Determine maximum specific gravity meeting the requirements of Laboratory Manual Method 1807.

G.7.d  Air Voids — Individual and Isolated (Calculation)

Calculate the individual and isolated air voids meeting the requirements of Laboratory Manual Method 1808. Use the
maximum mixture specific gravity and corresponding bulk specific gravity from a single test to calculate the isolated air voids. Use
the maximum specific gravity moving average and the bulk specific gravity from a single test to calculate the individual air voids.

Compact gyratory design to Ndesign in accordance with Table 2360-7, “Mixture Requirements” for the specified traffic level.

G.7.e  Adjusted Asphalt Film Thickness (AFT) (Calculation)
Calculate the Adj. AFT meeting the requirements of the Laboratory Manual Method 1854.

G.7.f Gradation — Blended Aggregate
Determine the gradation of blended aggregate sample, from an extracted bituminous mixture, meeting the requirements
of Laboratory Manual Method 1203.

G.7.9 Coarse Aggregate Angularity

Test the Coarse Aggregate Angularity (CAA) meeting the requirements of Laboratory Manual Method 1214 to determine
the CAA on composite blend from aggregates used in production of hot mix asphalt. Ensure CAA test results meet the requirements
in accordance with Table 3139-3.

The Contractor may test mixtures containing virgin aggregates from composite belt samples. Test mixtures containing
RAP from extracted aggregates taken from standard production samples. Test the percentage of fractured faces of the composite
aggregate blend less than 100 percent twice a day for each mixture blend for at least two days, then one test per day if the test
samples meet the CAA requirements. If the CAA crushing test results are greater than 8 percent of the requirements, take one
sample per day and perform one test per week.

Report CAA results on the test summary sheet. The Department may reduce payment in accordance with Table 2360-15,
“Reduced Payment Schedule for Individual Test Results,” for mixture placed and represented by results below the minimum
requirement in accordance with Table 3139-3. The Department will calculate tonnage subjected to reduced payment as the tons
placed from the sample point of the failing test to the sampling point where the test result meets the specifications.

G.7.h Fine Aggregate Angularity
Use Laboratory Manual Method 1206 to test the composite blend from aggregates used in production of asphalt mixtures
for Fine Aggregate Angularity (FAA) meeting the requirements of Table 3139-3. The Contractor may test mixtures that contain
virgin aggregates from composite belt samples. Test mixtures that contain RAP from extracted aggregates taken from standard
production samples. Perform two tests per day for each mixture blend for at least two days to test the percentage of uncompacted
voids from the composite aggregate blend, then one test per day if the samples meet FAA requirements. If FAA test results are
greater than 5 percent of the requirement, take one sample per day and one test per week.

Report FAA results on the test summary sheet. The Department may reduce payment in accordance with Table 2360-16,
“Reduced Payment Schedule for Individual Test Results,” for mixture placed and represented by results below the minimums in
accordance with Table 3139-3. The Department will calculate tonnage subjected to reduced payment as the tons placed from the
sample point of the failing test to the sampling point where the test result meets the specifications.

G.7.i Field Tensile Strength Ratio (TSR)___ Laboratory Manual Method 1813
If the Engineer requires sampling and testing of the mixture to verify tensile strength ratio (TSR), both the Contractor and
the Department will be required to test these samples within 72 h after sampling. The Contractor shall obtain a sample weighing at
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least 110 Ib [50 kg] and split the sample in half to provide a sample for the Department and the Contractor. Label the Department
companion of this split with the following information:

(1) Date,

(2) Time,

3) Project number, and

“4) Cumulative tonnage to date.

After the sample is split and labeled, give the Department’s companion sample to the Department Street Inspector or
Plant Monitor or to the Materials Engineer within 24 h of sampling as directed by the Engineer. When using Option 2, obtain the
sample within the first 5,000 ton of plant mixed asphalt produced or by the second day of production, whichever comes first, to
verify tensile strength ratio (TSR).Take mixture samples from the windrow or truck box. Provide a 6 in specimen for gyratory
design. The Contractor may test the sample at a permanent lab site or a field lab site.

Refer to Table 2360-12, “Mixture Type, Minimum TSR,” for the minimum acceptable TSR values for production. Stop
production immediately if the material does not meet minimum TSR requirements. Do not resume production until after adding
anti-strip to the asphalt binder. Determine the responsible party for the cost of the anti-strip in accordance with the Department
and Contractor TSR values in Table 2360-13. If the Department is responsible for the cost of the anti-strip, the Department will
only pay for the cost of the anti-strip for mixtures placed on that project. The Department will not pay for delay costs associated
with making changes related to this testing.

Table 2360-12
Mixture Type, Minimum TSR

Traffic Level 2-3, % Traffic Level 4 -5, %
Contractor MnDOT Contractor MnDOT
75 65 80 70
Table 2360-13
Anti-Strip Cost Responsibility
Gyratory Contractor MnDOT TSR Responsibility
Level TSR
> 75 > 65 No anti-strip required
2-3 "~ < 65 Contractor
<75 > 65 Department
< 65 Contractor
> 80 > 70 No anti-strip required
4_5 - <70 Contractor
<80 >70 Department
<70 Contractor

Take another sample and test within the first 500 ton after production resumes. Stop production if the re-test fails to
meet the minimum specified value. Discuss a proposal to resolve the problem with the Engineer before resuming production. Do
not operate below the specified minimum TSR if at least 2 successive tests fail the TSR requirements.

A new sample and retest is automatically required if a proportion changes by greater than 10 percent from the currently
produced mixture for a single stockpile aggregate or the Engineer directs the Contractor to sample and retest.

G.7.j Aggregate Specific Gravity(Gsb)_____| Laboratory Manual Methods 1204, 1205, 1815

Sample and test aggregate stockpiles to verify aggregate specific gravity if directed by the Engineer in conjunction with
the District Materials Engineer. Provide 90 Ib representative stockpile samples for each aggregate component. Split samples in half
to provide material for both the Department and the Contractor. Label the Department companion with the following information:

(1) Date,

2) Time,

3) Project number, and

“4) Approximate cumulative tonnage to date.

Give the Department companion to the Department Street Inspector or Plant Monitor immediately after splitting or to the
Materials Engineer within 24 h of sampling as directed by the Engineer. The Materials Engineer will compare the aggregate specific
gravity results to the Contractor's values on the current Mix Design Report. If the results deviate beyond the tolerance in
accordance with Table 2360-16, “Allowable Differences between Contractor and Department Test Results,” the Materials Engineer
will notify the Contractor and issue a new Mix Design Report with the current specific gravity results. Base new mixture placed after
receiving notification of new specific gravity values on the Department results. The Engineer will notify the Contractor regarding
new specific gravity values. The dispute resolution procedure for aggregate specific gravity is on the Bituminous Office website.
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G.7.k Moisture Content Laboratory Manual Method 1855

Provide a mixture with moisture content no greater than 0.3 percent. Measure moisture content in the mixture behind
the paver or, if approved by the Engineer, in the truck box. Sample and test as directed by the Engineer. Store the sample in an
airtight container. Do not perform microwave testing.

Do not provide plant mixed asphalt with a moisture content greater than 0.3 percent.

G.7.1 Asphalt Binder Samples

Obtain asphalt binder samples from a sampling valve located between the pump and the drum. Sample each type of
asphalt binder used in mixture production after 50 tons of mixture has been produced, then sample at a rate of one per 250,000 gal
A minimum of 1 gallon of binder must be drawn and wasted from the sampling valve before the actual sample is drawn. For batch
plants, obtain the asphalt binder sample from the weigh pod. Provide a 1 gt sized sample. The Inspector will monitor the sampling
the Contractor performs. Record sample information on an Asphalt Sample Identification Card. Submit the sample to the Central
Materials Laboratory. Contact the Department Chemical Laboratory Director for disposition of failing asphalt binder samples.

G.8 Documentation

Maintain documentation, including test summary sheets and control charts, on an ongoing basis. Maintain a file of
gyratory specimen heights for gyratory compacted samples and test worksheets. File reports, records, and diaries developed during
the work as directed by the Engineer. These documents become the property of the Department.

Number test results in accordance with the MDR and record on forms approved and provided by the Department.

Send production test results on test summary sheets to the District Materials Laboratory and to other sites as directed by
the Engineer by 11 AM of the day following production by facsimile, or e-mail when approved by the Engineer.

Include the following production test results and mixture information on the Department approved test summary sheet:

1) Percent passing on all sieves in accordance with Table 3139-2 (including No. 16, No. 30, No. 50, No. 100),
(2) Coarse and fine aggregate crushing,

3) Maximum specific gravity (Gmm.),

4 Bulk specific gravity (Gms ),

(5) Percent total asphalt binder content (Pb),

(6) New added asphalt binder content,

@) Ratio of % new added asphalt binder to total asphalt binder,

(8) Calculated production air voids (Va ),

9) Calculated adjusted AFT (Adj. AFT),

(10) Composite aggregate specific gravity (Gsb) reflecting current proportions,
(11) Aggregate proportions in use at the time of sampling,

(12) Tons where sampled,

(13) Tons represented by a test and cumulative tons produced,

(14) Fines to effective asphalt ratio (F/Ae),

(15) Signature Line for MnDOT and Contractor Representative,

(16) Mixture Moisture Content, and

(17) MnDOT verification sample test result.

(18) Identify, when used, the WMA additive or process and dosing rates.
Submit copies of failing test results to the Engineer on a daily basis.

Provide the Engineer with asphalt manifests or bill of lading’s (BOL) on a daily basis.

Provide a daily plant diary, including a description of QC actions taken. Include changes or adjustments on the test
summary sheets.

Provide weekly truck scale spot checks.

Provide a Department approved accounting system for mixes and provide a daily and final project summary of material
quantities and types.

Provide a final hard and electronic copy of QC test summary sheets and control charts, and density worksheets at
completion of bituminous operations on the project to the Engineer.

Provide an automated weigh scale and computer generated weigh ticket. Ensure the ticket indicates the following
information:

1) Project number,
2) Mix designation, including binder grade,
3) Mixture Design Report number,
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4) Truck identification and tare, Truck tare weight is not required when the plant silo is equipped with a
load cell to weigh the mixture independent of the truck weight. Truck tare weight is only required
when a drive-over truck scale is utilized to determine the batch weight. ,

(5) Net mass, and
(6) Date and time of loading.

Do not include deviations from the minimum information on the computer generated weigh ticket unless otherwise
approved by the Engineer in writing.

Continue test summary sheets, charts, and records for a mixture produced at one plant site from contract to contract.
Begin new summary sheets and charts annually for winter carry-over projects. Begin new summary sheets and charts when an
asphalt plant is re-setup in the same location after it has moved out.

Furnish an electronic printout (long form recordation) from an automated plant blending control system at 20 minute
intervals when the plant is producing mixture. The Engineer may waive this requirement if the plant does not have the capability to
produce the automated blending control information; however, the Contractor must then perform daily spotchecks to determine
percent new asphalt added.

Include the following information on the plant control printout for Drum Plants:

(1) Both the virgin and recycle belt feed rates (tons/hr),

(2) Feeder bin proportions (%),

3) Total % asphalt cement in the mixture,

“4) Virgin asphalt cement added (%)

(5) Mixture Temperature °F,

(6) Mixture code,

) Date and time stamp, and

(8) Current tons of mixture produced and daily cumulative tons of mixture produced at time of printout.

Provide a daily electronic printout of the plant calibration (SPAN) numbers for each bin and meter.

Include the following information on the plant control printout for Batch Plants:

(1) Both the virgin and recycle belt feed rates (tons/hr),

(2) Feeder bin proportions (%),

3) Mixture Temperature °F,

“4) Mixture code,

(5) Date and time stamp, and

(6) Current tons of mixture produced and daily cumulative tons of mixture produced at time of printout.

Provide a daily electronic printout of the plant calibration (SPAN) numbers for each bin and meter.

G.9 Control Charts
Provide control charts and summary sheets computer generated from software approved by the Engineer.

The Contractor may use software available at the Bituminous Office. Record the following data on standardized control

charts:
1) Blended aggregate gradation, include sieves in accordance with Table 3139-2 for specified mixture;
(2) Percent asphalt binder content (Pv);
3) Maximum specific gravity (Gmm);
@) Production air voids (Va); and
(5) Adj. AFT.

Unless otherwise directed by the Engineer, plot individual test results for each test point and connect individual points
with a solid line. Plot the moving average for each test variable starting with the fourth test and connect with a dashed line. Plot
the Department’s QA and verification test results with triangles. Plot the specification JMF limits on the control charts using a
dotted line.

G.10 JMF Limits

Base the production air voids and Adj. AFT on the minimum specified requirements in accordance with Table 2360-7,
“Mixture Requirements.” Base gradations and asphalt binder content limits on the current Department reviewed Mixture Design
Report. Provide gradation control sieves in accordance with Table 3139-2. Refer to the Mixture Design Report for the mixture
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production targets. JMF limits are the target plus or minus the limits in accordance with Table 2360-14, “JMF Limits (N=4).” Use
JMF limits as the criteria for acceptance of materials based on the moving average.

Table 2360-14
JMF Limits (N=4)
Item JMF Limits

Adj. AFT -0.5
Production air voids, % + 1.0
Asphalt binder content, % -0.4
Sieve, % passing.

1in, 3% in, ¥2in, 35 in, No. 4 Broad band limits
No. 8 Broad band limits
No. 200 Broad band limits

G.11 Moving Average Calculation

Calculate a moving average as the average of the last four test results. Continue the calculation without interruption,
except begin new summary sheets and charts annually for winter carry-over projects and if an asphalt plant is re-setup in the same
site after it has been moved out.

G.12 JMF Bands
JMF Bands are the area between the target, as identified on the Mixture Design Report, and the JMF limits.

G.13 JMF Adjustment

Begin mixture production with aggregate proportions within 5 percent of the design proportions and mixture parameters
in Table 2360-14 within the JMF limits shown. Use all the aggregate proportions included on the Mixture Design Report unless the
aggregate proportion is shown as 0 percent. If the Contractor provides the District Materials Laboratory with prior documented
production data showing how production affects the mixture properties or if the Contractor provides the District Materials
Laboratory with a written justification or explanation of material changes since the original mixture submittal waive the preceding
requirements.

G.13.a JMF Request for Adjustment

The Contractor may make a request to the Bituminous Engineer or District Materials Engineer for a JMF adjustment to the
mix design if the QC test results indicate a necessary change to achieve the specified properties. Do not use aggregates or
materials not part of the original mix design to make adjustments unless otherwise approved by the Engineer, in conjunction with
the District Materials Engineer or the Department Bituminous Engineer.

A Certified Level II Bituminous QM Mix Designer will review the requested change for the Department. If the request
meets the design requirements in Table 3139-2,”Aggregate Gradation Broad Bands”, Table 3139-3,"Mixture Aggregate
Requirements”, and Table 2360-7, “Mixture Requirements,” the Department will issue a revised Mixture Design Report. Each trial
mixture design submittal in accordance with 2360.2.E, “Mixture Design” may have three JMF adjustments per mixture per project
without charge. The Department will charge the Contractor $500 for each additional JMF adjustment requests.

Perform an interactive process with the Engineer before making JMF adjustments. Make JMF adjustments only within the
mixture specification gradation design broadbands in accordance with Table 3139-2. Submit a new JMF if redesigning the mixture.
Only reduce the JMF asphalt content if the moving average Adj. AFT is 8.5y or more and Individual Adjusted AFT is at least 7.5 p.

The department will not allow consecutive requests for a JMF adjustment without production data. Continue calculation
of the moving average after the approval of the JMF.

G.13.b JMF Request for Adjustment for Proportion Change > 10%

If requesting a JMF adjustment for a proportion change greater than 10 percent from the currently produced mixture for
a single stockpile aggregate, provide supporting production test data from at least four tests run at an accelerated testing rate of
one test per 500 ton with the adjustment request. The Department will base acceptable verification and approval of the requested
JMF on individual and moving average test results in addition to the requirements listed above. Individual test results must be
within twice the requested JMF limits for percent
asphalt binder, production air voids, and Adj. AFT. Individual gradations must be within the Broad Bands. The moving average
values must be within the control limits in accordance with Table 2360-14. Continue to calculate the moving average after the
change in proportions.

If the mixture meets the design requirements as discussed in G.13.a, the District Materials Laboratory will sign the
request for JMF adjustment effective from the point of the proportion change. If the mixture fails to meet the design requirements,
the Department will either reduce the payment or direct the Contractor to remove and replace. Do not make consecutive requests
for JMF adjustments without production data.

G.13.c JMF Request for Adjustment When Cumulative Proportion Changes > 10%
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Submit a request for JMF adjustment when the cumulative change on any one product exceeds 10% from the original
MDR. The Department will issue a revised MDR provided the mixture meets the requirements in Table 3139-2,"Aggregate
Gradation Broad Bands”, Table 3139-3,"Mixture Aggregate Requirements”, and Table 2360-7, “Mixture Requirements”.

G.14 Failing Materials

The Department will base material acceptance on individual and moving average test results. The Department will use
isolated test results for acceptance of air voids at the start of mixture production. The Department will consider individual test
results greater than two times the JMF bands as failing. The Department will fail moving average test results exceeding the JMF
limits. Begin new summary sheets annually for winter carry-over projects.

Stop production and make adjustments if the moving average values exceed the JMF limits. Restart production after
performing the adjustments and notifying the Engineer. Resume testing at the accelerated rates and for the tests listed in
Table 2360-10, “Production Start-Up Testing Rates,” for the next 2,000 ton of mixture produced. Continue calculating the moving
average after the stop in production.

The Department will consider mixture produced where the moving average of four exceeds the JMF limits as
unsatisfactory in accordance with 2360.2.G.14.d, “Moving Average Failure at Mixture Start-Up — Production Air Voids,”
2360.2.G.14.e, “"Moving Average Failure at Mixture Start-Up — Adjusted AFT,” 2360.2.G.14.f, “Moving Average Failure - Production
Air Voids,” and 2360.2.G.14.g, “Moving Average Failure — Percent Asphalt Binder Content, Gradation, and Adj. AFT.”

If the total production of a mixture type for the entire project requires no greater than four tests the Department will
accept the material in accordance with 2360.2.G.14.b, “Isolated Failures at Mixture Start-Up — Production Air Voids,” and
2360.2.G.14.c, “Individual Failure — Gradation, Percent Asphalt Binder, Production Air Voids, and Adj. AFT.”

If the Contractor's testing data fails to meet the tolerances in accordance with Table 2360-9, “Allowable Differences
between Contractor and Department Test Results,” the Department will substitute QA and verification data to determine the
payment factor.

G.14.a Ratio of New Added Asphalt Binder to Total Asphalt Binder — Acceptance Criteria

Minimum design ratio of new added asphalt binder to total asphalt binder is shown in Table 2360-15 below. During
production the ratio must meet individual and moving average requirements as listed in Table 2360-15,”Ratio of New Added Asphalt
Binder to Total Asphalt Binder Acceptance Criteria”. If the individual or moving average ratio drops below the minimum
requirement, the Contractor must stop production and make adjustments to correct the process. Restart production only after
notifying the Engineer of the adjustments made. The calculation of the moving average will continue after the stop in production.

Table 2360-15
Ratio of New Added Asphalt Binder to Total Asphalt Binder Acceptance Criteria
Specified Asphalt Grade RAS Oy Recyded Tateral - o

PG 58!XX-28, PG 525-34, PG 49-34, PG 64S-
22 66/70 66/70 66/70
Wear (ind./moving average) 66/70 66/70 61/65
Non-Wear (ind./moving average)
PG 58X!-34
Wear & Non-Wear (ind./moving average 76/80 76/80 76/80
IX=S,H,V,E

G.14.b Isolated Failures at Mixture Start-Up — Production Air Voids

At the start-up of mixture production, use the first three isolated test results for production air voids before establishing a
moving average of four. Calculate isolated production air voids using the maximum mixture specific gravity and the corresponding
bulk specific gravity from that single test. After testing four samples and establishing a moving average of four, the Department will
base acceptance on individual and moving average production air voids.

The Department will not accept the material if any of the first three isolated test results for production air voids exceeds
twice the JMF bands from the target listed on the Mixture Design Report at the start of production. The Department will reduce
payment for unacceptable material in accordance with Table 2360-16, “Reduced Payment Schedule for Individual Test Results.”
The Department will calculate the quantity of unacceptable material on the tonnage placed from the sample point of the failing test
to the sample point when the isolated test result is back within twice the JMF bands. If the failure occurs at the first test after the
start of production, the Department will calculate the tonnage subject to reduced payment as described above, including the
tonnage from the start of production.

If isolated air voids are less than 1.0 percent or greater than 7.0 percent, the Engineer will either reduce the payment or
order the material removed and replaced at no additional cost to the Department. The Engineer may require the Contractor to test
in-place mixture to better define the removal and replacement limits. The Engineer may require the Contractor to test in-place
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mixture placed before the failing test result. If the Engineer reduces the payment, the Department will pay for the material at
50 percent of the contract unit price.

G.14.c Individual Failure — Percent Asphalt Binder, Production Air Voids, and Adj. AFT

Table 2360-16
Reduced Payment Schedule for Individual Test Results

Item Pay Factor, % *
Coarse and fine aggregate crushing 90
Asphalt binder content 90
Production air voids, individual|| and isolatedt 80

* Apply the lowest pay factor when using multiple reductions on a single test.

| Calculate individual air voids using the moving average maximum specific gravity and the bulk specific
gravity from that single test.

t Calculate the isolated air voids from the maximum specific gravity and the bulk specific gravity from
that single test. The Engineer will only use isolated void test results for acceptance for the first three
tests after mixture production start-up.

If the individual test result for adjusted AFT is less than 7.5, the Department may either reduce payment in accordance
with Table 2360-17, "Reduced Payment Schedule for Individual Test Results, Adjusted AFT,” or order the material removed and
replaced represented by the individual test. This tonnage includes all material placed from the sample point of the failing test to the
sample point when the test result meets specification requirements. If the failure occurs at the first test after the start of daily
production, the Department will include the tonnage from the start of production that day with the tonnage subject to reduced
payment or removal and replacement.

Table 2360-17
Reduced Payment Schedule for Individual Test Results, Adjusted AFT

Individual Adjusted AFT, p Pay Factor, %
>75 100
74-7.0 90
6.9-6.1 75
<6.0 R&R™

*  Remove and replace at no expense to the Department.

The Department will not accept material if the individual tests for percent asphalt binder content or production air voids
exceeds twice the JMF bands from the target listed on the Mix Design Report. The Department will reduce payment in accordance
with Table 2360-16, "Reduced Payment Schedule for Individual Test Results.” The Department will calculate the material subject to
reduced payment as the material placed from the sample point of the failing test until the sample point when the test result is back
within twice the JMF limits. If the failure occurs at the first test after the start of daily production, the Department will include
tonnage from the start of production that day with the tonnage subjected to reduced payment.

The Department will not accept material if individual air voids are less than 1.0 percent or greater than 7.0 percent,
Remove and replace unacceptable material at no additional cost to the Department as directed by the Engineer. Test in-place
mixture to better define the area to be removed and replaced as directed by the Engineer. Test mixture placed before the failing
test result as directed by the Engineer. The Department may reduce payment for unacceptable material at 50 percent of the
relevant contract unit price.

G.14.d Moving Average Failure at Mixture Start-Up — Production Air Voids

If a moving average failure occurs within any of the first three moving average results after mixture start-up (tests 4, 5,
6), the Department will accept the mixture if the individual air void, corresponding to the moving average failure meets the JMF
limits. The Department will not accept material if the individual air void fails to meet the JMF limit. The Department will reduce
payment for unacceptable material unless the Engineer determines that the isolated air void corresponding to the individual air void
meets the JMF limit. The Department will pay for unacceptable material at 70 percent of the relevant contract unit price. The
Department will calculate the quantity of material subject to reduce payment as the tons placed from the sample point of the failing
moving average result and corresponding individual air void beyond the JMF limit to the sampling point when the individual test
result is back within the JMF limit. If the failure occurs at the first test after the start of daily production, the Department will
include tonnage from the start of production that day with the tonnage subjected to reduced payment.

G.14.e Moving Average Failure at Mixture Start-Up — Adj. AFT

The Engineer will calculate the Moving Average (n=4) Adj. AFT during the sixth test after the beginning of mixture
production of that specific mixture. The Engineer will include the individual results of calculations for tests No. 3, No. 4, No. 5, and
No. 6 with this calculation.
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G.14.f Moving Average Failure — Production Air Voids

A moving average production air void failure occurs when the individual production air void moving average of four

2360.3

exceeds the JMF limit. The Department will consider the mixture unacceptable and subject to reduced payment. The Department

will pay for unacceptable mixture at 70 percent of the contract unit price. The Department will calculate the quantity of mixture
subject to reduced payment as the tons placed from the sample point of all individual test results beyond the JMF limits, which

contributed to the moving average value that exceeded the JMF limit, to the sampling point where the individual test result meets
the JMF limits. If the failure occurs at the first test after the start of daily production, the Department will include the tonnage from

the start of production that day with the tonnage subject to reduced payment.

Table 2360-18

Reduced Payment Schedule for Moving Average Test Results

Item Pay Factor, % *
Gradation 90
Coarse and fine aggregate crushing NA (individual failures only)
Adjusted AFT 80
Asphalt binder content 80
Production air voids 70

*Lowest Pay Factor applies when there are multiple reductions on a single test.

G.14.g Moving Average Failure - Percent Asphalt Binder Content, Gradation, and Adj. AFT

The Engineer will consider the mixture unacceptable and subject to reduced payment for mixture properties, including
asphalt binder content and gradation, where the moving average of four exceeds the JMF limits. The Department may reduce

payment for unacceptable mixture properties in accordance with Table 2360-18, “"Reduced Payment Schedule for Moving Average
Test Results.” The Department will calculate the quantity of material subject to replacement or reduced payment as the tons placed

from the sample point of all individual test results beyond the JMF limits, which contributed to the moving average value that

exceeded the JMF limit, to the sampling point when the individual test result is back within the JMF limits. If the failure occurs at
the first test after the start of daily production, the Department will include the tonnage from the start of production that day with

the tonnage subjected to reduced payment.

The Engineer will calculate the Moving Average (n=4) Adjusted AFT during the sixth test after the beginning of mixture
production of that specific mixture. The Engineer will include the individual results of calculations for tests No. 3, No. 4, No. 5, and
No. 6 with this calculation. The Department will consider material with the Moving Average (n=4) of the Adjusted AFT is less than
8.0 p as unsatisfactory and will pay for the material at 80 percent of the relevant contract unit price. The Department will calculate

the quantity of material subject to replacement or reduced payment as the tons placed from the sample point of all Individual

Adjusted AFT results less than 8.0y, which contributed to the Moving Average value that was less than 8.0y, to the sample point

where the Individual Adjusted AFT is at least 8.0p. If the failure occurs at the first test after the start of daily production, the

Department will include the tonnage from the start of production that day with the tonnage subject to reduced payment.

G.14.h Coarse and Fine Aggregate Crushing Failure

If any CAA or FAA test results do not meet the requirements specified in Table 3139-3, the Department may reduce

payment for the placed material in accordance with Table 2360-16, “"Reduced Payment Schedule for Individual Test Results.” The

Department will calculate the quantity of material subject to reduced payment as the tons placed from the sample point of the
failing test until the sampling point where the test result meets the specifications. If the failure occurs at the first test after the

start of daily production, the Department will include the tonnage from the start of production that day with the tonnage subjected

to reduced payment.

2360.3 CONSTRUCTION REQUIREMENTS

A Restrictions

A.1 Asphalt Release Agents

Do not use petroleum distillates to prevent adhesion of asphalt mixtures to equipment. An asphalt release agent must

meet the criteria for “Effect on Asphalt” as described in the most recent Asphalt Release Agent on file in MnDOT'’s Office of

Environmental Services.

A.2 Edge Drop Off

Protect traffic from drop-off conditions when traffic is carried during construction. Drop-off conditions are covered in the

most current MnDOT Field Manual.

A3 Surge and Storage Bins

Store the asphalt mixture for no more than 18 h at storage facilities that prevent segregation of the mix and drainage of
asphalt from the mix. Maintain the mixture at within 9 °F of the temperature when discharged from the silo or mixer and prevent

excessive cooling or overheating.
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A4 Weather Limitations and Paving Date
Do not perform work within the roadway in the spring until removal of seasonal load restrictions on roads in the vicinity
unless otherwise approved by the Engineer.

Do not place asphalt mixtures when weather or roadbed conditions or moisture conditions of the roadway surface are
judged unfavorable by the Engineer.

Do not place asphalt pavement final wearing course lift after October 15 north of an east-west line between Browns
Valley and Holyoke, or after November 1 south of an east-west line between Browns Valley and Holyoke.

The Engineer may waive these restrictions when:

(1) The Contractor is not placing asphalt mixture on the traveled portion of the roadway,
2) The roadway involved is closed to traffic during the following winter, or

3) The Engineer provides written direction to place the mixture.

A.5 Mixing and Discharge of Materials

Notify the Engineer of the recommended plant mixing temperatures as provided from the asphalt supplier. Unless
authorized by the Engineer, do not produce the mixture more than 30°F above the recommended maximum mixing temperature.
Use the automated plant control printout to monitor discharge temperature. The Department will not pay for or allow placement of
any mixture produced at more than 30°F above the recommended maximum mixing temperature unless the higher mixing
temperatures have been approved by the Engineer.

B Equipment
B.1 Plant

B.1.a Segregation
Provide plant mixed asphalt from a plant capable of producing a uniform mix free of segregation.

B.1.b Scales
Test and calibrate scales in accordance with 1901.

B.1.c Mineral Filler
Add mineral filler to the mixture using a storage silo equipped with a device to ensure a constant and uniform feed.

B.1.d Storage Tanks

Provide storage tanks equipped to heat and maintain the material at the temperatures recommended by the certified
asphalt supplier. Place the discharge end of the circulating line below the surface of the asphalt material. Provide agitation for
modified asphalt as recommended by the supplier.

Provide an outage table or chart and measuring stick for each storage or working tank. Equip tanks with provisions to
take asphalt binder material samples. After delivery of asphalt binder material to the project, do not heat the material at
temperatures greater than 350° F. Do not store modified asphalt at temperatures greater than the manufacturer’s
recommendation.

B.1.e  Asphalt Binder Control
If proportioning asphalt binder material by volume, equip the plant with either a working tank or a metering system to
determine asphalt binder content of the mixture.

Provide a working tank with a capacity from 1,000 gal to 2,000 gal [3,800 L to 7,600 L]. Calibrate and supply the
working tank with a calibrated measuring stick. The Contractor may connect the tank to a mixing unit and use it only during spot
check operations as long as it is available at all times. Return feedback to the working tank during spot check operations.

Provide a metering system with at least one approved asphalt binder flow meter and an asphalt binder pump. Connect
the flow meter to the asphalt binder supply to measure and display only the asphalt binder being fed to the mixer unit. Position the
meter readout for convenient observation. Provide a means to compare the flow meter readout with the calculated output of the
asphalt binder pump. Provide a system to display that shows the accumulated asphalt binder quantity being delivered to the mixer
in gallons or to the nearest 0.001 ton. Calibrate and adjust the system to maintain an accuracy of £1 percent error for each plant
set-up before producing the mixture.

Provide an outage table or chart and measuring stick for each storage or working tank. Equip tanks with provisions to
take asphalt binder material samples. After delivery of asphalt binder material to the project, do not heat the material at
temperatures greater than 350° F. Do not store modified asphalt at temperatures greater than the manufacturer’s
recommendation.
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B.1.e (1) Asphalt Binder Sampling Valve
Provide an asphalt binder sampling valve located between the pump and the drum. Sample asphalt binder from the
weigh pod for batch plants.

B.1.f Dryer
The Department will not allow unburned fuel in the mix.

B.1.g Temperature Control
Equip the plant with enough temperature sensors to ensure temperature control of the aggregate and asphalt binder.

B.1.h oL 1717
B.2 Street Equipment

B.2.a Paver
Provide a paver capable of spreading and finishing to widths as shown on the plans and with an operational vibratory
screed and automatic screed control to place mix without segregation.

Use an asphalt paver to place the mixture. When necessary, the Contractor may use a motor grader, when approved by
the Engineer, to spread mixtures in areas that are inaccessible to a paver or when the quantity of mixture makes it impractical to
place with a paver.

Use a shouldering machine to spread the mixture on shoulder surfacing and uniform width widening, when the placement
width is too narrow for a paver.

Using a screed or strike-off assembly, produce a finished surface of the required evenness and texture without tearing,
shoving, or gouging. For mainline paving, if the paving width is greater than the basic screed, auger and mainframe extensions,
which meet manufacturer’s recommendations for the paving width, are required unless otherwise directed by the Engineer. The
Department will not allow strike-off only extension assemblies for mainline wearing course paving, unless the Engineer directs
otherwise.

Equip all pavers with an approved automatic screed control. Sensor-operated devices need to include automatic controls
that follow reference lines, or surfaces on one or both sides of the paver as required. Adjust the speed of the paver to produce the
best results. A string line is only required if stated in the contract.

Spread all mixtures without segregation to the cross sections shown on the plans (excluding tight blade and scratch
course applications). The objective on the leveling layer is to secure a smooth base of uniform grade and cross section so that
subsequent courses will be uniform in thickness. The Contractor may spread the leveling layer with a properly equipped paver or,
when approved by the Engineer, a motor grader equipped with a leveling device or with other means for controlling the surface
elevation of the leveling layer.

Place each course over the full width of the section under construction on each day's run, unless the Engineer directs
otherwise.

B.2.b  Trucks

Provide trucks with tight, clean, and smooth truck haul beds. Do not allow mixture to adhere to the truck beds. When
directed by the Engineer, provide a cover that extends at least 1 ft over the truck bed sides and attach to tie-downs, if the truck is
not equipped with a mechanical or automated covering system.

B.2.c Motor Graders
Use a motor grader with the following characteristics:

(1) Self-propelled,

2) Equipped with pneumatic tires with a tread depth of 2 in or less,
3) Equipped with a moldboard blade that is at least 10 feet, and

4 With a wheelbase of at least 15 feet.

B.2.d Distributor
Provide a distributor capable of uniformly applying material up to 15 ft wide and equipped with the following:

(1) An accurate volume measuring device with tachometer,

2) Pressure gauges,

3) Thermometer for measuring temperatures of tank contents,
“4) Power-operated pump, and

(5) Full circulation spray bars with lateral and vertical adjustments.

Minnesota 2018 Standard Specifications 199



2360.3

B.2.e Rollers
Compact each lift of asphalt to the density require in 2360.3.D, “Compaction.”

B.2.e(1) Steel-Wheeled Rollers

Self-propelled steel wheeled compacting equipment must weigh at least 8 ton. If using vibratory rollers, provide rollers
that produce 3,085 Ibf per ft of width and a vibratory frequency of at least 2,400 vpm using the low amplitude setting. Provide a
roller capable of reversing without backlash and equipped with spray attachments for moistening rollers on both sets of wheels.

B.2.e(2) Pneumatic Tired Rollers

Self-propelled pneumatic tired compacting equipment must have a compaction width of at least 5 ft and a gross wheel
load force of at least 3,000 Ib per wheel for traffic level 2 and level 3 mixtures, 5,000 Ib per wheel for traffic level 4 and level 5
mixtures, and, if using vibratory, at least 8 ton total mass. Provide a roller with a tire arrangement that obtains full compaction
over the full width with each pass of the roller.

B.2.e(3) Trench Rollers
Self-propelled trench rollers must weigh at least 2,960 Ib per foot of width.

B.3 Tack Coat

Apply a uniform asphalt tack coat to the clean and dry existing asphalt or concrete surface and to the surface of each
course or lift constructed, except for the final course or lift, in accordance with 2357. Coat the contact surfaces of all fixed
structures and the edge of the inplace mixture in all courses at transverse joints and in the wearing course at longitudinal joints.
Do not coat the longitudinal joint if a rubberized asphalt joint adhesive will be applied to the vertical face of the joint. A uniform
application will not have streaks (corn rows), bare spots, puddles, or other irregular patterns. Allow emulsified asphalt tack coats
to break, as indicated by a color change from brown to black, before placing subsequent lifts. Take tack samples from the asphalt
distributor according to rates provided in the Material Control Schedule. The Inspector will monitor the sampling the Contractor
performs.

C Joints

C1 Construction Joints
Compact joints to produce a neat, tightly bonded joint that meets surface tolerances as described in 2360.3.E.
Transverse and longitudinal joints are subject to the density requirement in accordance with 2360.3.D, “Compaction.”

C.2 Transverse Joints

Construct a transverse joint, the full width of the paver, at right angles to the centerline when mixture placement
operations are suspended. When work resumes, cut the end vertically for the full depth of the layer unless constructing a formed
edge as approved by the Engineer.

C.3 Longitudinal Joint

Construct the longitudinal joint between strips and parallel to the pavement centerline. In multiple lift construction,
construct the longitudinal joints between strips in each lift at least 6 in measured transversely from the longitudinal joints in the
previously placed lift. If constructing a wearing course in an even number of strips, place one longitudinal joint on the centerline of
the road. When constructing a wearing course in an odd number of strips, locate the centerline of one strip on the centerline of the
road, provided that no joint is located in the wheel path area of a traffic lane. The Contractor will align longitudinal joints in
multiple lift construction over portland cement concrete pavements directly over the concrete pavement longitudinal joints as
approved by the Engineer.

At longitudinal joints formed by placing multiple strips, ensure the adjoining surface is higher but does not exceed s in,
after final compaction of the previously placed strip. When constructing a strip adjoining a previously placed strip or a concrete
pavement, remove to the longitudinal joint line, any fresh mixture that overlaps a previously placed strip or pavement before rolling.

D Compaction

After spreading each course, compact in accordance with the maximum density method as described in 2360.3.D.1,
unless the ordinary compaction method is called for in the special provisions or as described in 2360.3.D.2, “Ordinary Compaction.”
Do not allow rollers to stand on the uncompacted mixture or newly rolled pavement with a surface temperature greater than
140 °F. Do not roll with steel-wheeled rollers if rolling produces aggregate that is crushed, cracked, or pulverized or causes
displacement of the mixture.

To maintain a true surface, correct the following by removing and replacing the material in the defective areas as directed
by the Engineer at no additional cost to the Department:

(1) Variations such as depressions or high areas, which may develop during rolling operations; and

2) Lean, fat, or segregated areas.

When spreading mixtures with a motor grader, compact the mixture with pneumatic tired rollers simultaneously with the
spreading operation.
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D.1 Maximum Density

Compact the pavement to at least the minimum required maximum density values in accordance with Table 2360-19,
“Required Minimum Lot Density (Mat),” and Table 2360-20, “Longitudinal Joint Density Requirement.” Density evaluation will
include compacted mat density and compacted longitudinal joint density. Density evaluation will not include longitudinal joint
density on lifts with a 1 percent reduced density requirement.

Table 2360-19
Required Minimum Lot Density (Mat)

One Percent Reduced
4% Density*
Design 3% Design 3% Design | 4% Design
Voids* || Voids* || Voids Voids
% Gmm 92 93 92 91

* Reduce density required on the first lift constructed over PCC pavements.

|| Reduce density, when maximum density is waived, for the first lift constructed
on aggregate base (mainline and shoulder), reclaimed or cold in place recycled
base courses and first lift of an overlay on roadway with a spring load
restriction no greater than 7 ton, including shoulders.

Table 2360-20
Longitudinal Joint Density Requirement

Location Confined Edge of Mat* Unconfined Edge of Mat||
Long joint (4% Design Voids) 89.5 88.1
Long joint (3% Design Voids) 90.5 89.1

* The Department defines “confined” as the edges of the placed mat abutting another mat, pavement surface, or
curb and gutter.

| The Department defines “unconfined” or “unsupported” as no abutment on the side of the mat being placed with
another mat or pavement surface.

D.1.a  Shoulders Greater Than 6 ft

Unless otherwise shown on the plans or required by the special provisions, compact shoulders wider than 6 ft paved using
the maximum density method. When shoulders are compacted by the maximum density method and are paved separately from the
driving lane, or have a different required minimum density than the driving lane, delineate the lot tonnage placed on the shoulder in
separate lots from the driving lanes for the day paving was conducted.

D.1.b  Shoulders Equal to or Less Than 6 ft

Unless otherwise shown on the plans or required by the special provisions, use the ordinary compaction method in
accordance with 2360.3.D.2 to compact a narrow shoulder no wider than 6 ft paved in the same pass as a driving lane or paved
separately. The Department will exclude mixture compacted under ordinary compaction from lot density requirements and from
incentive or disincentive payment.

When compacting a narrow shoulder using the maximum density method, compact to densities in accordance with
Table 2360-19. If the minimum required density of the shoulder is different than the driving lane, delineate the tonnage placed on
the shoulder in separate lots from the driving lane.

D.1.c Echelon Paving
The Department considers echelon paving, two pavers running next to each other in adjacent lanes, as separate
operations.

D.1.d Density Determination (Core Bulk Density)

Calculate each individual lot's maximum density by averaging the results of the cores within the lot expressed as the
percentage of the maximum specific gravity. Use Laboratory Test Method 1810 to determine core density unless the mixture is
considered coarse graded. If 45 percent or less of the aggregate material passes the No. 4 sieve the Engineer may require bulk
specific gravity be determined in accordance with Laboratory Manual Method 1816, Corelok.

Obtain the maximum specific gravity value for calculating the percentage density for the lot from the maximum gravity
values taken from production tests during that day’s paving. If the production tests during that day’s paving result in only one or
two maximum specific gravity values, use the moving average value at that test point. If production tests during that day’s paving
result in three or more maximum specific gravity values, use the average of those tests alone as indicated above.
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D.1.e Timeline

Complete compaction within 8 h of mixture placement and before obtaining core samples. Only use pneumatic tired or
static steel rollers for compaction performed between 6 h and 8 h after mixture placement. Do not reroll compacted mixtures with
deficient densities.

D.1.f Stop Production

If all the lots in a day’s production or greater than 50 percent of the lots on multiple days fail to meet the minimum
density requirement stop production and determine the source of the problem. Discuss with the Engineer what corrective action
will be taken to bring the work into compliance with specified minimum required density.

D.1.g Lot Determination

Table 2360-21
Lot Determination

Daily Production, fon Lots
300* — 600 1
601 — 1,000 2
1,001 - 1,600 3
1,601 - 2,600 4
2,601 — 4,600 5
> 4,600 [

* If producing no greater than 300 ton of mix, establish the first lot when the total weight is
greater than 300 ton.
|| Add one lot for each additional 900 tons or part thereof.

D.1.h Mat Density Cores

Obtain four cores in each lot. Take two cores from random locations as directed by the Engineer. Take the third and
fourth cores, the companion cores, within 1 ft longitudinally from the first two cores. Submit the companion cores to the Engineer
immediately after coring and sawing. If the random core location falls on a longitudinal joint, cut the core with the outer edge of
the core barrel 1 ft away laterally from the edge of the top of the mat. Do not take cores for compacted mat density within 1 ft of
any longitudinal joint. The Contractor is responsible for maintaining traffic, coring, patching the core holes, and sawing the cores to
the paved lift thickness before density testing.

The Engineer may require additional density lots to isolate areas affected by equipment malfunction, heavy rain, or other
factors affecting normal compaction operations.

D.1.i Contractor Core Testing

Take and test cores at least 4 in in diameter at locations determined and marked by the Engineer.

Mark samples with the lot number and core number or letter. Transport the cores to the laboratory daily taking care to
prevent damage to them. Schedule the approximate time of testing during normal project work hours to allow the Engineer to
observe the test and to record the saturated surface dry and immersed weight of the cores.

Determine the density by the end of the next working day after compaction. Measure each core three times for thickness
before saw cutting. Report the average lift thickness on the core sheet. If placing multiple layers in a single day, saw and separate
cores for each layer, test, and report by the end of the next working day. Place and compact mix into the coring hole to restore the
surface within 24 h after coring or the Department will fine the Contractor $100 per working day per lot until restored.

D.1.j Companion Core Testing

The Department will select at least one of the two companion cores per lot to test for verification. For lots designated as
longitudinal joint density lots, the Department will test at least one of the mat density companion cores and at least one of the
longitudinal joint density companion cores.

D.1.k  Tolerance Comparison

D.1.k(1) Tolerance Comparison — Individual
Compare the individual core bulk specific gravities obtained by the Contractor and by the Department. If the bulk specific
gravity between the Contractor and the Department cores differ by more than 0.030, use the Department’s bulk specific gravity.

D.1.k(2) Tolerance Comparison — Day’s Shrinking Tolerance

For a second comparison of the cores that pass the individual tolerance criteria, compare the average of the Contractor’s
bulk specific gravities with the average of the Department’s bulk specific gravities. Determine the tolerance by dividing 0.030 by
the square root of the number of samples compared. Use all the Department’s results for the day’s paving if the cores do not fall
within the determined tolerance.
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D.1.1 Recoring
The Engineer may allow the Contractor to re-core a sample if the sample was damaged in the coring process or damaged
in transit to the laboratory through no fault of the Contractor.

D.1.m Waiving Maximum Density (One Percent Reduced Density)

The Contractor may elect to waive the maximum density requirement and reevaluate the density in accordance with one
percent reduced density requirement, Table 2360-19, “Required Minimum Lot Density (Mat)”. The Department will exclude
incentive payments for reduced minimum density in accordance with Table 2360-19, “Required Minimum Lot Density (Mat).” The
Contractor may elect to waive the reduced density requirement and reevaluate the density in accordance with Table 2360-23, "1
Percent Reduced Table”. The Contractor must notify the Engineer, in writing, by the end of the third day of paving of their intent to
waive maximim density. Once maximum density has been waived the reduced density will remain in effect for the duration of
mixture placement on that lift. For multi-year projects, the waiving of maximum density will be for that year only and will be re-
evaluated for subsequent years on an annual basis. The Contractor is required to comply with any construction requirements on
subsequent lifts. One percent reduced density is required for the first lift constructed over PCC pavements.

D.1.n  Longitudinal Joint Density

Evaluate longitudinal joint density in one lot per day unless the total daily weight is greater than 5,000 ton. If the total
daily weight is greater than 5,000 ton, evaluate two lots per day. Randomly select the location to take cores for longitudinal joint
density from the mat density core locations. Take six cores at this location. Take cores for longitudinal joint density with the outer
edge of the core barrel within 6 in from the edge of the top of the mat for both sides of the mat. Take a companion core 1 ft
[0.3 m] longitudinally from each core. Take two cores for mat density at either 2 ft right or 2 ft left of the center of the mat the
Contractor is paving, regardless of random number generation.

D.1.0 Imaginary Joint

An actual longitudinal joint will not exist if pulling the shoulder and driving lane in the same paving pass. Do not cut a
core on the imaginary line where a joint would have existed had the shoulder and the drive lane been paved separately.

D.1.p  Shoulders

D.1.p(1) Shoulder — Ordinary Compaction

If compacting the shoulder under the ordinary density specification, do not take longitudinal joint cores in shoulders.
Core at the centerline longitudinal edge cores (6 in from the joint) and at the mat density cores (2 ft right or left of the center of
the paving pass).

D.1.p(2) Shoulder-Maximum Density Specification

Core at the following locations:

1) Centerline longitudinal edge cores (6 in from the joint),
2) Mat density cores (2 ft right or left of the center of the paving pass), and
3) Edge of the shoulder (6 in from the outside edge).

Do not cut cores on the imaginary line at the edge of the shoulder adjacent to the driving lane. Move coring locations on
imaginary lines to 6 in inside the edge of the shoulder.

D.1.q Payment Schedule
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Table 2360-22
Payment Schedule for Maximum Mat Density

Mat Density Pay Factor A
Density (4% Design Void), | Density (3% Design Void, Traffic Level Traffic Level
%* %* 2&3 4 &5
> 93.6 > 94.6 1.03 1.05
93.1 - 93.5 94.1 —94.5 1.02 1.04
92.0 - 93.0 93.0 - 94.0 1.00 1.00
91.0-91.9 92.0 -92.9 0.98 0.98
90.5-90.9 91.5-91.9 0.95 0.95
90.0 —90.4 91.0-91.4 0.91 0.91
89.5 - 89.9 90.5 -90.9 0.85 0.85
89.0 —89.4 90.0 - 90.4 0.70 0.70
< 89.0 < 90.0 t t

* Calculate the percent of maximum specific gravity to the nearest tenth.
[| Payment will only apply if the day's weighted average individual production air voids fall within - ¥ percent of the target

air void value. Base the weighted average air voids on all the mixture production tests in accordance with 2360.2.G.7,
“Production Tests” for the corresponding day and weight by the tons the corresponding test represents.

The Department will pay for the HMA material represented by the lot at 70 percent of the relevant contract unit price;
unless a single core density in the lot is less than 87.0 percent of the maximum specific gravity (Gmm). If @ single core
density is less than 87.0 percent of Gmm, the Engineer will decide if the mixture is subject to removal and replacement or
if will be accepted at a reduced payment of 50 percent of the relevant contract unit price. If the Engineer decides the
material is to be removed and replaced, the Contractor will do so at no additional cost to the Department. Take additional
core samples to determine the limits of the removal and replacement area or 50% payment using the same offset from
centerline as the original core. If the original low density core was taken within 12 ft of an edge of the paver pass, take
the additional cores at 12 ft from the edge of the paver pass. Determine the densities at 50 ft intervals both ahead and
behind the point of unacceptable core density until finding a point of acceptable core density (>89.0% for 4% void and
1% reduced voids and >90.0% for 3% voids). If the 50 ft incremental testing extends into a previously accepted lot,
removal and replacement may be required, but, these results will not be used to recalculate the previously accepted lot
density.

Perform the additional coring and testing at no cost to the Department. The Department will calculate the area of
unacceptable pavement as the product of the longitudinal limits as determined by the 50 ft cores and the full width of the
paver pass, laying in the traffic lane or lanes. The Department will exempt shoulders from this calculation unless density
failure occurred in the shoulder area.

Establish an additional density lot for the pavement that has been removed and replaced. Cut 2 cores randomly with
companions for the Department (total 4 cores) and determine average density. Make payment in accordance with
Table 2360-22 or Table 2360-23 excluding any incentive payment.

Determine the density for the remainder of the lot by averaging the original acceptable core density value with the first
two acceptable core densities taken ahead and behind the unacceptable core density. Make payment in accordance with
Table 2360-22 or Table 2360-23 excluding any incentive payment.
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Table 2360-23*
1 Percent Reduced Table

Density (4% Design Void),
%] Density (3% Design Void) , %] Payment, %
>91.0 > 92.0 100
90.0 - 90.9 91.0-91.9 98
89.7 - 89.9 90.5-90.9 95
89.4 —89.6 90.0 —90.4 91
89.2 —89.3 89.5 -89.9 85
89.0 -89.1 89.0-89.4 70
< 89.0t < 89.0 T

* Reduce the minimum by 1 percent for the first lift constructed on aggregate base (mainline and shoulder), reclaimed or
cold inplace recycled base courses and first lift of an overlay on a roadway with a spring load restriction (including
shoulders) no greater than 7 ton. Reduce the minimum by 1 percent on the first lift constructed on PCC pavements
(reduced density cannot be waived on PCC).

Calculate the percent of maximum specific gravity to the nearest tenth.

The Department will pay for the HMA material represented by the lot at 70 percent of the relevant contract unit price;
unless a single core density in the lot is less than 87.0 percent of the maximum specific gravity (Gmm). If a single core
density is less than 87.0 percent of Gmm, the Engineer will decide if the mixture is subject to removal and replacement or
if will be accepted at a reduced payment of 50 percent of the relevant contract unit price. If the Engineer decides the
material is to be removed and replaced, the Contractor will do so at no additional cost to the Department. Take additional
core samples to determine the limits of the removal and replacement area or 50% payment using the same offset from
centerline as the original core. If the original low density core was taken within 12 ft of an edge of the paver pass, take
the additional cores at 1%- ft from the edge of the paver pass. Determine the densities at 50 ft intervals both ahead and
behind the point of unacceptable core density until finding a point of acceptable core density (>89.0% for 4% void and
1% reduced voids and >90.0% for 3% voids). If the 50 ft incremental testing extends into a previously accepted lot,
removal and replacement may be required, but, these results will not be used to recalculate the previously accepted lot
density. Perform the additional coring and testing at no cost to the Department. The Department will calculate the area
of unacceptable pavement as the product of the longitudinal limits as determined by the 50 ft cores and the full width of
the paver pass, laying in the traffic lane or lanes. The Department will exempt shoulders from this calculation unless
density failure occurred in the shoulder area.

JT—

Establish an additional density lot for the pavement that has been removed and replaced. Cut 2 cores randomly with
companions for the Department (total 4 cores) and determine average density. Make payment in accordance with
Table 2360-22 or Table 2360-23 excluding any incentive payment.

Determine the density for the remainder of the lot by averaging the original acceptable core density value with the first
two acceptable core densities taken ahead and behind the unacceptable core density. Make payment in accordance with
Table 2360-22 or Table 2360-23 excluding any incentive payment.

Table 2360-24*
Payment Schedule for Longitudinal Joint Density
4% Design Void

Longitudinal Joint Pay Factor B Longitudinal Joint Pay Factor C
(Confined Edge) Longitudinal (Confined Edge) (Unsupported Edge) (Unsupported Edge)
Density, % || Traffic Level Traffic Level Density, % || Traffic Level | Traffic Level
2&3 4 &5 2&3 4&5
>92.1 1.021 1.031 >91.0 1.02t 1.03t
91.6 —92.0 1.011 1.021 90.1 - 90.9 1.01t 1.02t
89.5-91.5 1.00 1.00 88.1 - 90.0 1.00 1.00
88.5 —89.4 0.98 0.98 87.0 — 88.0 0.98 0.98
87.7 - 88.4 0.95 0.95 86.0 — 86.9 0.95 0.95
87.0 -87.6 0.91 0.91 85.0 — 85.9 0.91 0.91
< 87.0 0.85 0.85 < 85.0 0.85 0.85
*  The Department will limit incentive payment for longitudinal joint density to lots with evaluated longitudinal joint
densities.

|| Calculate the percent of maximum specific gravity to the nearest tenth.

Payment will only apply if the day's weighted average individual production air voids fall within - %2 percent of the target
air void value. Base the weighted average air voids on all the mixture production tests in accordance with 2360.2.G.7,
“Production Tests” for the corresponding day and weight by the tons the corresponding test represents.
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Table 2360-25%
Payment Schedule for Longitudinal Joint Density
3% Design Void

Pay Factor B Pay Factor C
Longitudinal Joint |_Longitudinal (Confined Edge) | Longitudinal Joint (Unsupported Edge)
(Confined Edge) Traffic Level Traffic Level (Unsupported Edge) | Traffic Level Traffic Level

Density, % || 2&3 48&5 Density, % || 2 &3 48&5
> 93.1 1.02t 1.031 > 92.0 1.02t 1.031

92.6 —93.0 1.011 1.02t 91.1-91.9 1.01t 1.02t
90.5-92.5 1.00 1.00 89.1 -91.0 1.00 1.00
89.5 - 90.4 0.98 0.98 88.0 — 89.0 0.98 0.98
88.7 —89.4 0.95 0.95 87.0 - 87.9 0.95 0.95
88.0 — 88.6 0.91 0.91 86.0 — 86.9 0.91 0.91

< 88.0 0.85 0.85 < 86.0 0.70 0.85

*  The Department will limit incentive payment for longitudinal joint density to lots with evaluated longitudinal joint
densities.

| Calculate the percent of maximum specific gravity to the nearest tenth.
Payment will only apply if the day's weighted average individual production air voids fall within 2 percent of the target
air void value. Base the weighted average air voids on all the mixture production tests in accordance with 2360.2.G.7,
“Production Test” for the corresponding day and weight by the tons the corresponding test represents.

D.1.r Pay Factor Determination
Determine the pay factor in accordance with the following:

(1) Case 1: Total Pay Factor = (Pay Factor A) x (Pay Factor B) x (Pay Factor C)
(2) Case 2: Total Pay Factor = (Pay Factor A) x (Pay Factor B) x (Pay Factor B)
3) Case 3: Total Pay Factor = (Pay Factor A) x (Pay Factor C) x (Pay Factor C)
Where:

Pay Factor A = Mat density,
Pay Factor B = Confined edge density,
Pay Factor C = Unsupported edge density.

Use a pay factor of 1.00 for Pay Factor B, Pay Factor C, or both in lots where no cores are taken at the longitudinal joint.

D.2 Ordinary Compaction
Perform ordinary compaction for the following:

1) Layers identified in the typical sections with a minimum planned thickness less than 12 in [40 mm],
2) Thin lift leveling,

3) Wedging layers,

“4) Patching layers,

(5) Driveways, and

(6) Areas the Contractor cannot compact with standard highway construction equipment and practices.
) Bike paths, walking paths, and other similar non-traffic paving areas

If using the ordinary compaction method to evaluate density, use a control strip to establish a rolling pattern. Use the
rolling pattern to compact the asphalt mixture for the layer on which the control strip is constructed or until constructing a new
control strip. The Engineer may waive the control strip requirement in small localized areas or other areas not conducive to its
establishment.

D.2.a  Control Strip

Construct a control strip at least 395 sq. yd and of the same thickness as the lift the control strip represents at the
beginning of the work on each lift of each course. Begin compacting immediately after spreading the mixture. Continue
compacting until additional roller coverage does not produce appreciable increase in density. Determine densities by means of a
portable nuclear testing device or approved alternate and create a growth curve to determine the optimum rolling pattern. Provide
documentation of the growth curve to the Engineer. Roll the remainder of that course in accordance with the pattern developed in
the test strip for that roller. Provide a new control strip in accordance with the following:

(1) If using a new JMF with a proportion change greater than 10 percent when compared to the currently
produced mixture for a single stockpile aggregate,

2) If changing the source of either aggregate or binder, or

3) After 10 days of production.
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D.2.b  Equipment

Use rollers that meet the requirements in 2360.3.B.2.e. Use the same equipment type and weight on the remainder of
the pavement course that was used to construct the control strip. Provide at least two rollers. Provide a tandem steel wheeled
roller for final rolling. The Contractor may use trench rollers or mechanical tampers to compact areas inaccessible to the
conventional type rolling equipment.

D.2.c Mixture Temperature

Refer to Table 2360-26, “Minimum Temperature Control” for the minimum laydown temperatures in all courses of the
asphalt mixture as measured behind the paver or spreading machine. Do not pave when the air temperature is less than 32° F
unless otherwise directed by the Engineer in writing.

Table 2360-26*
Minimum Temperature Control

Air Compacted Mat Thickness, t

Temperature,

°F 1in 12in 2in >3in
32-40 — 265 || 255 250
41-50 270] 260 250 245
51-60 260 255 245 240
61-70 250 245 240 235
71-80 245 240 235 235
81-90 235 230 230 230

>91 230 230 230 225

*  Not applicable if using a Warm Mix Asphalt (WMA) additive or process that meets the
requirements in 2360.2.C.4.

| Use at least one pneumatic-tire roller for intermediate rolling unless otherwise directed by the
Engineer. The Engineer may specify or modify the minimum laydown temperature in writing.

1t Based on the lift thicknesses shown on the plans.

D.3 Mat Density Cores (Optional Department Only Core Testing)

The Contractor can request all density cores be tested by the Department. The written request should be made at the
pre-construction meeting and a written response, from the Department, either approving or denying the request will be made
within 5 calendar days from the date of the request. Once approval is granted, Department Only Core Testing will remain in effect
for the duration of the project. For multi-year projects, Department core testing will be for that year only. Cores will be tested in
either the Department’s Field Lab or in the Contractor’s Field Lab. The Contractor is permitted to observe and record all weighing of
the cores.

D.3.a  Contractor Coring Responsibilities

Obtain two cores in each lot. Take cores of at least 4 in in diameter at locations determined and marked by the Engineer.
If the random core location falls on a longitudinal joint, cut the core with the outer edge of the core barrel 1 ft away laterally from
the edge of the top of the mat. Do not take cores for compacted mat density within 1 ft of any longitudinal joint. Label samples
with the lot number and core number or letter. The Contractor is responsible for maintaining traffic, coring, patching the core
holes.

Measure each core three times for thickness before saw cutting. Report the average lift thickness to the Engineer. If
placing multiple layers in a single day, measure and record lift thickness and then saw and separate cores for each layer. Place and
compact mix into the coring hole to restore the surface within 24 h after coring or the Department will fine the Contractor $100 per
working day per lot until restored.

The Engineer may require additional density lots to isolate areas affected by equipment malfunction, heavy rain, or other
factors affecting normal compaction operations.

D.3.b Department Testing Responsibilities

The Department will take possession of the cores after they have been measured and cut. The Department will test all
cores. Density results will be determined by the end day in which the cores were cut provided they are in the Department’s
possession by 10:00am, otherwise, results will be available the next working day. Test results will be reported on the Core Density
Sheet.

D.3.c Longitudinal Joint Density

Evaluate longitudinal joint density in one lot per day unless the total daily weight is greater than 5,000 ton. If the total
daily weight is greater than 5,000 ton, evaluate two lots per day. Randomly select the location to take cores for longitudinal joint
density from the mat density core locations. Take three cores at this location. Take cores for longitudinal joint density with the
outer edge of the core barrel within 6 in from the edge of the top of the mat for both sides of the mat. Take one core for mat
density at either 2 ft right or 2 ft left of the center of the mat the Contractor is paving, regardless of random number generation.
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shall be smooth and true to the grade and cross section shown on the plans with the following tolerances:

E Surface Requirements
After compaction, the finished surface of each lift shall be reasonably free of segregated, open and torn sections, and

Table 2360-27
Surface Requirements

Course/Location Description Tolerance
Leveling/1% lift Tolerance also applies to 1* lift placed other than leveling when Yain
using automatics automatics are used.

Tolerance of final 2 lifts from the edge of a 10 foot straightedge laid .
Wear : : Ya in

parallel to or at right angles to the centerline.
Shoulder Wear, Tolerance from the edge of a 10 foot straightedge laid parallel to or at :
Temporary Wear & right angles to the centerline Ya in
bypasses 9 9 ’
T Tolerance from the edge of a 10 foot straightedge centered

ransverse -~ . - -

L - longitudinally across the transverse joint. Correction by diamond :
joints/construction indi ired unl h ) d th Ya in
ioints grinding required unless the Engineer and the Contractor agree to a
! deduct of $1,500..
20 ft. pavement Tolerance from the edge of a 10 foot straightedge placed parallel to or
section excluded at right angles to centerline. Does not include measurement at
from IRI and ALR terminal header, bridge deck, and approach panels. Corrective Work Ya in

testing in Table
2399-3.

required unless both the Engineer and the Contractor agree to a deduct
of $1,500.

Transverse Slope

Tolerance for surface of each lift exclusive of final shoulder wear.

Not to vary by more
than 0.4 % from plans.

Distance from edge
of each lift and
established
centerline.

No less than the plan distance or more than 3 inches greater than the
plan distance. The edge alignment of the wearing lift on tangent

sections and on curve sections of 3 degrees or less can't deviate from
the established alignment by more than 1 inch in any 25 foot section.

See Description

Final wear adjacent
to concrete
pavements.

After compaction the final lift wear adjacent to concrete pavements
must be slightly higher but not to exceed 1/4 inch than the concrete
surface.

See Description

Final wear adjacent
to fixed structures.

After compaction the final lift wear adjacent to gutters, manholes,
pavement headers, or other fixed structures must be slightly higher but
not to exceed 1/4 inch than the surface of the structure.

See Description

Finished surface of
each lift.*

Must be free of segregated and open and torn sections and deleterious
material. *Excluding tight blade and scratch courses.

See Description

The requirements of 2360.3.E are in addition to 2399 (Pavement Surface Smoothness) if specified in the Contract.
required in Special Provisions but no pavement smoothness equation is specified evaluate using equation HMA-B.

with thickness specifications.

Cut or saw and then remove and replace material placed outside the described limitations at no additional cost to the
Department. If the Engineer determines the material can remain in place outside the limits, the Department will pay for the
material at a reduced cost of $10 per sq. yd. The Department will consider any single occurrence of material outside the limitations
to have a minimum dimension of at least 1 sq. yd in any dimension.

E.1 Lift Thickness
After compaction, the thickness of each lift shall be within a tolerance of "ain of the thickness shown on the plans, except
that, if automatic grade controls are used, this thickness requirement will not apply to the first lift placed. This thickness
requirement will not apply to a leveling lift whether or not automatic grade controls are required. The Engineer may require
removal and replacement of any part of any lift that is constructed to less than the minimum required thickness, at no additional
cost to the Department.

When 2399 is I

Measure cores taken for density determination for thickness also. Measure each core three times for thickness before
sawing. Report the average of these three measurements. Document each lot's average core thickness and submit to the
Engineer. If the average of the two Contractor cores exceed the specified tolerance, an additional two cores may be taken in the
lot in question. The Engineer will use the average of all core thickness measurements per day per lift to determine daily compliance

On that portion of any lift constructed to more than the maximum permissible thickness, the materials used in the excess
mixture above that required to construct that portion of the lift to the plan thickness plus "4 in may be excluded from the pay
quantities or at the discretion of the Engineer and at the Contractor's expense may be required to be removed and replaced.
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F Asphalt Mixture Production (FOB Department Trucks)

Produce asphalt mixture for the Department. Load the mixture being produced onto Department furnished trucks at the
mixing plant at a time agreed on by the Engineer and Contractor. The Engineer will notify the Contractor of the total quantity of
mixture required not less than 2 weeks prior to completion of the final wearing course. The Engineer will not accept the asphalt
mixture if it is unsuitable for the intended use.

G Small Quantity Paving

A MDR is not required for planned project quantities less than 9,000 sqg. yd inches (4,500 sq. yd per 2-inch thickness, etc)
or 500 ton. Verify in writing that the asphalt mixture delivered to the project meets the requirements of Table 3139-3 and
Table 2360-7, “Mixture Requirements.” The Department will obtain samples, as determined by the Engineer, to verify mixture
requirements and to perform material acceptance in accordance with 2360.2.G.14.b, “Isolated Failures at Mixture Start-Up —
Production Air Voids,” 2360.2 G.14.c, “Individual Failure — Gradation, Percent Asphalt Binder, Production Air Voids, and Adj. AFT,”
and 2360.2.G.14.h, “Coarse and Fine Aggregate Crushing Failure.”

2360.4 METHOD OF MEASUREMENT
When paying for material by weight, the Engineer will measure separately asphalt mixture of each type by weight based
on the total quantity of material hauled from the mixing plant. The Engineer will not make deductions for the asphalt materials.

When paying for material by area, the Engineer will separately measure asphalt mixture of each type and for each
specific lift by area and by thickness on the basis of actual final dimensions placed.

2360.5 BASIS OF PAYMENT

The contract unit price for asphalt mixture used in each course includes the cost of constructing the asphalt surfacing and
providing and incorporating asphalt binder, mineral filler, hydrated lime. Anti-stripping additives may be permitted or required as
indicated in 2360.2.C.

The Department will pay for additives required by the contract at the relevant contract unit price for the mixture. The
Department will pay for additives incorporated as directed by the Engineer as extra work in accordance with 1402.5, “Extra Work."”

The Department will apply reduced payment if the mixture includes steel slag as one of the aggregate proportions and
the production lab density at the design gyrations at the recommended or established asphalt content is greater than 160 Ib per cu.
ft [2,565 kg per cu. m]. The Department will pay for the mixture at the contract unit price, calculated as follows:

100 — (100 x (production _density _at _ design _ gyrations —160)
160

100 - (100 x (production _density _at _design _ gyrations — 2,565)}
2,565

If the plans do not show a contract pay item for shoulder surfacing and other special construction, the Department will
include payment for the quantities of material used for these purposes in the payment for the wearing course materials.

%Payment =

%Payment =

Complete yield checks and monitor thickness determinations to construct the work as shown on the plans. Use the
tolerances for lift thickness in accordance with 2360.3.E, “Surface Requirements” and surface smoothness requirements in
accordance with 2399 for occasional variations and not for continuous over-running or under-running, unless otherwise required by
the Engineer.

The contract unit price for asphalt mixture production includes the cost of the material and loading onto
Department-provided trucks at the mixing plant.

The Department will pay for plant mixed asphalt pavement on the basis of the following schedule:
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Item No.: Item: Unit:
2360.509 Type SP* Wearing Course Mixture t+ ton
2360.509 Type SP* Non-Wearing Course Mixture T+ ton
2360.504 Type SP*|| Course Mixture T$# in [mm] thick, square yard
2360.504 Type SP*|| Course Mixture t# square yard
2360.509 Type SP * Bituminous Mixture for Specified Purpose ton
2360.509 Type SP * Bituminous Mixture Production ton
* Aggregate size Designation, 9.5, 12.5 or 19 as appropriate, see 2360.1.A.3.

|| “Wearing” or “Non Wearing” as appropriate.

t Traffic level in accordance with Table 2360-1, “Traffic Levels.”

¥ AC binder grade designation (Table 2360-2).

# Lift thickness shown on the plans.

2363 PERMEABLE ASPHALT STABILIZED STRESS RELIEF COURSE (PASSRC) AND PERMEABLE ASPHALT
STABILIZED BASE (PASB)

2363.1 DESCRIPTION
PASSRC is typically constructed on the in place concrete or bituminous surface to act as a separation layer and move
water rapidly from beneath the unbonded concrete overlay.

PASB is typically constructed on a prepared base under a new concrete or bituminous surface to quickly drain surface
infiltrated water accumulating under the pavement.

2363.2 MATERIALS
A Aggregate.
Use MnDOT 3139.3.

B Asphalt Binder
Use MnDOT 3151.A (PG 64S-22)

C. Mixture Design

C.1 Sample Submittal

At least 15 days prior to the beginning of mixture production, submit representative samples of aggregate and the asphalt
binder to perform the PASSRC or PASB mix design in District Materials Lab where the project is located. Submit aggregates that
require magnesium sulfate soundness at least 30 days prior to the start of asphalt production.

C.2 Aggregate

1. Submittal. Submit to the District Materials Engineer an 100 Ib sample of aggregate retained on the #4 sieve
and 35 Ib of aggregate passing the #4 sieve. The Contractor will obtain and store an equal size sample until
the Mixture Design Report (MDR) is issued.

2. Intent to Sample. Provide the agency with 24 hour advance notification.

3. Testing. Test for the quality of each source, class, type and size of virgin and non-asphaltic salvage aggregate
source will be done for the mix design.

C.3 Asphalt Binder

1. Submittal. Submit 4- 1 quart samples of the same PG grade as required and also from the same supplier as
production will come from.

C.4 Mixture
Provide the proposed Job Mix Blend for each combination of aggregates to be used in the mixture. Include the following
information:

1. Composite gradation. Based on the proportions of each material, determine the composite gradation in percent
of total aggregates.

2. Individual gradation. Determine the gradation for each individual component.

3. Source. Document the aggregate source, pit number, and a description of all materials.
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The Engineer will issue an MDR when the mixture design is successfully completed. The MDR will include the Job Mix
Formula (JMF) requirements for gradation and asphalt cement content. Paving without an MDR is not allowed.

D.

D.1

Mixture Design Report (MDR)

Mixture Quality Management.

Sampling and Testing

2363.3

Production sampling and testing rates for start-up and production are shown in the Schedule of Materials Control (MCS).
Take aggregate quality samples as directed by the Engineer. Sample the following items in accordance with the MCS:

1.
2.
[ 2

D.2

Gradation.
Coarse Aggregate Angularity
Asphalt Content (spot check)

Documentation

Include the following production test rests, and mixture on the Department approved Test Summary sheet.

WONAU A WNE

D.3

The mixture production targets and JMF limits, as shown in Table 2363-1, are listed on the MDR. Field results may

Gradation. Sieves listed in 3139.3.B
Coarse aggregate angularity
Percent asphalt binder content (spot c

heck).

Aggregate proportions in use at the time of sampling

Tons where sampled
Cumulative tons.
Tons represented by test

Signature Line for Agency and Contractor Representative.

MnDOT verification sample test result.

JMF Limits

deviate from the JMF target; however, JMF limits as show below are used as the specification limits for acceptance.

Table 2363-1
JMF Limits

Item

JMF Limits

Gradation

Gradation Broadband

Asphalt Binder Content

-0.4%

2363.3 CONSTRUCTION REQUIREMENTS

A.

1.

Handling and Placement.

Mixing and Compaction Temperature. Use binder supplier recommended temperatures. Unless authorized by

the Engineer, do not produce the mixture no more than 30°F above the recommended maximum mixing

temperature. The Department will not pay for or allow placement of any mixture produced at more than 30°F

above the recommended maximum m

ixing temperature.

Rutting of Existing Surface. Equipment used to deliver or place the mixture cannot rut the inplace aggregate
base (filter) layer or subgrade, or tear or displace the geotextile if used. Any ruts formed must be repaired and

leveled to satisfaction of the engineer, at no cost to the agency, prior to placing the mixture so that water
draining through the mixture will not pond and create soft spots in the base/subgrade.

Surface Preparation.

Remove loose or deteriorated surfacing and clean the surface by power sweeping and air blasting. Removal of
deteriorated areas from joints, cracks, bituminous patched areas, etc. may require air blasting, the use of a small milling machine,

or handwork as directed by the Engineer. Air blasting must performed with at least 100 psi equipment.

C.

Maintenance.

The contractor is responsible to maintain the integrity of the PASSRC or PASB until the concrete or bituminous pavement
is placed on it. Any deficiencies in thickness, smoothness, or density need to be corrected.

1.

Contamination. Keep the PASSRC and PASB and associated drains free of soils or other contaminates.

Contaminated material shall be removed and replaced by the Contractor to the satisfaction of the Engineer at

no cost to the Department.

Drainage. Maintain drainage so water is not allowed to pond in the PASSRC or PASB.

Construction Equipment. Concrete hauling units, either loaded or empty are permitted on the PASSRC. Only

the paver, rollers, and bituminous haul trucks are only allowed to drive on the PASB. The bituminous haul
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exceeded.

H.

trucks can only drive on the PASB immediately in front of the paver to unload, and then leave the PASB as soon
as the bituminous is unloaded.

Density. PASSRC and PASB need to be dense and stable after construction so it will not rut when the overlying
pavement is placed.

Damage. The contractor will repair the PASB or PASSRC promptly by the Contractor, as directed by the
engineer, at no expense to the Agency.

BLANK
BLANK
BLANK
Pavement Density.

Method. Use MnDOT 2360.3.D.2, Ordinary Compaction Method

Temperature. The contractor is advised that it may be necessary to permit the permeable asphalt layer to cool
sufficiently before compaction rolling to prevent rutting and shoving. In no case will compaction be allowed at
less than 110°F.

Water. Water may not be used to accelerate the cooling process.

Rollers. Self-propelled steel wheeled compacting equipment must weigh at least 8 ton. Rollers must be steel
wheeled both front and back and capable of reversing without backlash and equipped with spray attachments
for moistening both rollers. Vibratory compaction will NOT be allowed. When the mixture placed exceeds 100
tons per hour, at least two rollers must be used. Adequacy of compaction to provide stability will be judged by
the Engineer. Over rolling, to the extent that aggregate particles degrade, is not permitted.

Verification Testing.

Verification testing will be performed on the Quality Assurance samples for gradation and coarse aggregate angularity.
The department will monitor 1 asphalt binder content spotcheck per day. Allowable differences (tolerances) between contractor
and MnDOT test results are specified below in Table 2363-2. Substitute the Agency results for acceptance when the tolerance is

I

Table 2363-2
Allowable Differences between Contractor and Department Test Results
Item Allowable Difference

Coarse Aggregate Angularity, % fractured faces (%P) 15
Gradation sieve, % passing:

No. 4 and larger 5

No. 30 3

No. 200 2.0

Failing Materials

(Gradation, Coarse Aggregate Angularity, and Extracted Asphalt Binder Content)

The determination of price adjustments for failing materials will be based on the specification limits outlined in Table
2363-3 as shown below for that specific test. Reduced payment as shown in the table below will be applied to all tonnage
represented by the individual test results that do not meet the limits. The Contractor cannot continue to produce failing mixture. A
continual basis is defined as all lots in a day’s production failing to meet specification requirements for gradation, crushing, or
binder content, or more than 50% of the lots on two or more consecutive days which fail to meet specification requirements for
gradation, crushing, or binder content.

Table 2363-3
Reduced Payment Schedule
Item Pay Factor, % *

Gradation 95

Coarse aggregate crushing 90

Asphalt binder content|| 90

*  Apply the lowest pay factor when using multiple reductions on a single test.
I No price reduction for asphalt content in excess of allowable tolerance provided there is

no visual observation of asphalt drain down.
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J. Thickness and Smoothness Requirements.

1. Elevation. The finished surface of permeable asphalt layer at any point of measurement must not vary be more
than +£5/8 inch from the prescribed elevation for that point as determined from the grades staked by the
Engineer and the cross section in the Plan.

2. Thickness. Within £1/4 inch of the compacted depth shown on the typical section in the plan.

3. Deficient. The contractor will correct any areas which are deficient by more than 1/4 inch by scarifying, adding
mixture, compacting, shaping, and finishing in accordance with these specifications, or directed by the
Engineer.

4. Tolerances. Normal specification tolerances apply for bituminous and concrete.

2363.4 METHOD OF MEASUREMENT
Measurement for PASB and PASSRC will be in accordance with the following. Bituminous mixture and bituminous material
for mixture will be paid for separately.

Measurement will be made by the weight of bituminous mixture for the permeable asphalt layer. Payment will be made
at the Contract bid price per ton. Payment for the accepted bituminous mixture will be payment in full for all costs of constructing
the permeable asphalt layer, including the costs of mixture production, aggregate incorporation, placement, and compaction. Cost
for Bituminous material is specifically excluded. Measurement will be made by the weight of bituminous material incorporated into
the permeable asphalt layer. Payment will be made at the Contract bid price per ton. Payment for Bituminous material, based on
the acceptance of the permeable asphalt layer, will be payment in full for bituminous material, any additives, and the incorporation
of the bituminous material into the mixture.

2363.5 BASIS OF PAYMENT

Payment for the accepted quantity of permeable asphalt layer at the Contract unit price of measure will be compensation
in full for all costs of furnishing and applying all materials required in this specification. The unit price includes all labor, materials,
and equipment necessary to complete the work.

Payment for geotextile, when required for widening designs, will be considered incidental.

Item No. Item Unit
2363.509 Bituminous Mixture for Permeable Asphalt Stabilized Stress Relief Course ton
2363.509 Bituminous Mixture for Permeable Asphalt Stabilized Base ton
2363.509 Bituminous Material for Mixture ton

2365  STONE MATRIX ASPHALT -- SMA

2365.1 DESCRIPTION
This work consists of constructing a Stone Matrix Asphalt Wearing Course Mixture (SMA) placed on a prepared surface in
accordance with these specifications.

Construct the SMA to the lines, grades, thicknesses, and typical cross-sections shown on the plans or established by the
Engineer.

Stone Matrix Asphalt Mixture Designation Code: SMWEE640H

2365.2 MATERIALS
A Aggregates
Use only virgin aggregates.

A.1 Aggregate Requirements
Provide mineral aggregate meeting the requirements of Table 2365-1, “Stone Matrix Asphalt Aggregate Gradation Broad
Bands” and Table 2365-2, “Stone Matrix Asphalt Mixture Aggregate Requirements”:

Table 2365-1
Stone Matrix Asphalt Aggregate Gradation Broad Bands
(% passing of total washed gradation)
Sieve Size, inch % Passing

34" 100

" 86-96

3/8" 60-85
#4 25-35
#8 15-25

#200 8.0-12.0
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Stone Matrix Aspha

Table 2365-2
It Mixture Aggregate Requirements

T19)

Aggregate Blend Property Requirements
Coarse Aggregate Angularity (MnDOT 1214)

(one face/two face), %wear 100/90

Fine Aggregate Angularity Use manufactured sand
Coarse Aggregate Absorption, % (MnDOT 1204) <2

Voids in Coarse Aggregate (VCAprc) (MnDot 1211 & AASHTO VCA i <VCAbRC

Flat and Elongated Particles, max % by weight, (MnDOT

10 (3:1 ratio)

1208)

Clay Content (MnDOT 1215) 45
Total Spall in fraction retained on the #4 sieve (MNnDOT

1209) 1.0
Maximum Spall Content in Total Sample (MnDOT 1209) 1.0
IV_Iaximum Percent Lumps in fraction retained on the #4 05
sieve

Class B Carbonate Restrictions

Maximum% -#4 50
Maximum% +#4 0

A.2 Los Angeles Ratter

The Los Angeles Rattler loss on the coarse aggregate fraction (material retained on the #4 sieve cannot exceed 35

percent for any individual source used within the mix (MnDOT 1210).
A.3 Magnesium Sulfate loss on coarse aggregate fraction for each source. .....;rzzsueenssssnnnssssensn:3139.C
A.4 Mineral Filler AASHTO ......ccceeeeememsmsmsmnnsmsnnnsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnnnsnsnsnsnsnnnsnnnsnnnnnnnnnn M17
B Additives

An additive is any material added to an asphalt
stabilizers, and similar products that do not have a specifi
included with the pay items for the appropriate mixture. I

mixture or material, such as mineral filler, asphalt additives, anti-strip,
c pay item. When the Contract requires additives, compensation is
f directed to incorporate additives, the compensation will be as Extra

Work, at the unit price specified in the proposal. No compensation will be made for additives incorporated at the Contractor's

option.

Do not incorporate additives into the mixture wi
cement at the manufacturer's recommended dosage rate.

C SMA Asphalt Stabilizer AASHTO

Use a cellulose fiber asphalt stabilizer additive to control drain-down in the SMA mixture. Feed the stabilizing additive

ithout approval of the Engineer. Add anti-foaming agents to asphalt

through a separate system that proportions the required amount of stabilizer in uniform distribution at a dosage rate within 0.2-0.4

percent by weight of the total mix. The system must hav

e low-level and no-flow indicators and a printout of the feed rate in

Ibs/min. Additionally, the stabilizer supply line must include a section of transparent pipe for observing consistency of flow or feed.

D Asphalt Binder Material..............

Use PG 58V-28, meeting the requirements of AASHTO MP 19-10.
E Mixture Design

E.1 General Design

Design the mixture in conformance with AASHTO R 46-08, Standard Practice for Designing Stone Matrix Asphalt.
Additional information on SMA mix design is found in Appendix B of the National Asphalt Pavement Association information Series
122, Designing and Constructing SMA Mixtures State-of-the-Practice.

Use MnDOT Laboratory Manual Method 1816 (Corelok) to determine mixture bulk specific gravity.

E.2 Aggregate

At least 15 calendar days before beginning production, submit to the District Materials Laboratory a minimum of 100 Ibs

for aggregate quality testing.

At least 30 calendar days prior to production, submit to the District Materials Laboratory 100 Ibs of each aggregate that

require magnesium sulfate soundness testing.
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At least 7 working days prior to the start of asphalt production, submit a minimum of 150 Ibs. of the coarse aggregate
fraction from the selected design blend (JMF). This fraction will be tested for the voids in coarse aggregate (VCAdrc) (MNnDOT 1211
& AASHTO T19).

E.3 Mixture Sample

At least 7 working days before the start of asphalt production, submit the proposed Job Mix Formula (JMF) in writing and
signed by a Level II Quality Management mix designer for each combination of aggregates to be used in the mixture. Include test
data to demonstrate conformance to mixture properties as specified in Table 2365-1, “"Stone Matrix Asphalt Mixture Aggregate
Gradation Broadband”, Table 2365-2, “Stone Matrix Asphalt Mixture Aggregate Requirements” and Table 2365-5, “Stone Matrix
Asphalt Mixture Requirements”. Use forms approved by the Department for the submission. Submit the design as a Laboratory Mix
Design (Option 1).

Submit an uncompacted mixture sample plus briquettes, in conformance with the JMF, compacted at the optimum asphalt
content and required compactive effort for laboratory examination and evaluation. Provide a mixture sample size and the number
of compacted briquettes and in accordance with the following:

Table 2365-3
Stone Mastic Asphalt Mixture Sample Requirements
Item Gyratory Design
Uncompacted mixture sample size 751b
Number of compacted briquettes 2
Coarse Aggregate Fraction 150 Ib

F.1 Tensile Strength Ratio

At least 7 days before actual production, submit sample to the District Materials Laboratory for verification of moisture
sensitivity retained tensile strength ratio (TSR). The Engineer may test material submitted for TSR verification for maximum specific
gravity Gmm compliance in addition to TSR results. The Engineer will reject the submitted mix design if the tested material fails to
meet the Gmm tolerance. If the Engineer rejects a mix design, re-submit a new mix design as described above. The Contractor may
use one of the following options to verify that the TSR meets the requirements in Table 2365-5, “Stone Matrix Asphalt Mixture
Requirements”.

F.l.a Option A

Batch material at the design proportions including optimum asphalt. Split the sample before curing and allow samples to
cool to room temperature, approximately 77 °F. Submit 80 Ib of mixture to the District Materials Laboratory for curing and test
verification. Use a cure time of 2 h £15 minutes at 290 °F cure time for both groups and follow procedures Laboratory Manual
Method 1813.

F.1.b Option B
Batch and cure in accordance with Option A. Compact, and submit briquettes and uncompacted mixture in accordance
with Table 2365-4, “Option B Mixture Requirements”.

Table 2365-4
Option B Mixture Requirements
Item Gyratory Design
Un-compacted mixture sample size 8,200 g
Number of compacted briguettes* 6
Compacted briquette air void content 5.5% —-6.5%
*  6in specimens.

For both options, cure for 2 h £15 min at 290° F meeting the requirements in the MnDOT Laboratory Manual Method
1813.

G Mixture Requirements
The Department will base initial mixture evaluation on the trial mix tests in accordance with Table 2365-5, “Stone Matrix
Asphalt Mixture Requirements” and Table 2365-6, “Stone Matrix Asphalt Minimum Asphalt Content”.
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Table 2365-5
Stone Matrix Asphalt Mixture Requirements
Gyrations for Ndesign 75
Air Voids, % -- Wear 4.0%
Fines/Effective Asphalt 1.2-2.0
Tensile Strength Ratio, min% 70
VMA, % 17.0
VFA, % -- Wear 70-80
Draindown - based on a 1 hour reading at the anticipated production <03 %
temperature =
Stabilizer by weight of total mix, % 0.2-0.4
VCA Ratio VCAmix<VCAprc
Minimum Asphalt Requirement, % by weight of mix See Table 2365-6
G.1 Minimum Asphalt Content

Asphalt content is established based on the combined aggregate bulk specific gravity, Gsb. Use Table 2365-6, “Stone
Matrix Asphalt Minimum Asphalt Content” to determine the minimum asphalt content.

Table 2365-6
Stone Matrix Asphalt Minimum Asphalt Content
Combined Aggregate Bulk Specific Gravity Minimum Asphalt Content, Percent

<2.400 6.8
2.401-2.450 6.7
2.451-2.500 6.6
2.501-2.550 6.5
2.551-2.600 6.3
2.601-2.650 6.2
2.651-2.700 6.1
2.701-2.750 6.0
2.751-2.800 5.9
2.801-2.850 5.8
2.851-2.900 5.7
2.901-2.950 5.6
2.951-3.000 5.5

G.2 Documentation
Include the following documentation and test results for each JMF submitted for review.

1) Names of the individuals responsible for the QC of the mixture during production,

2) Low project number of the contract on which the mixture will be used,

3) The following temperature ranges as supplied by the asphalt binder supplier:
(3.1) Laboratory mixing and compaction,

3.2) Plant discharge, and
3.3) Field compaction.

“4) The percentage in units of 1 percent (except the No. 200 sieve in units of 0.1 percent) of aggregate passing each of the
specified sieves for each aggregate to be incorporated into the mixture.
(5) Source descriptions of the following:

(5.1) Location of material,
(5.2) Description of materials,
(5.3) Aggregate pit or quarry number, and

(5.4) Proportion amount of each material in the mixture in percent of total aggregate.
(6) Composite gradation based on (4) and (5) above.
7) Bulk and apparent specific gravities and water absorption (by % weight of dry aggregate). Both coarse and fine

aggregate, for each product used in the mixture. Use MnDOT Laboratory Manual Method 1204 and 1205. The tolerance allowed
between the Contractor's and the Department's specific gravities are Gsv (individual) = 0.040 [+4 and -4] and Gsp (combined) =
0.020.
(8) Test results from the composite aggregate blend at the proposed JMF proportions showing compliance with Table 2365-2,
“Stone Matrix Asphalt Mixture Aggregate Requirements”:

(8.1) Coarse Aggregate Angularity,

(8.2) For the trial blend(s), determine the unit weight of aggregates (Ib/ft3), voids in the Coarse Aggregate-Dry
Rodded Condition (VCADRC) according to AASHTO T19. The VCA ratio (VCAmix/VCADRC) shall be less than 1.0, i.e. VCAmix<
VCADRC.

(8.3) Flat and Elongated determined at 3:1 ratio
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9) Asphalt binder percentage in units of 0.1 percent based on the total mass of the mixture and the PG grade.
(10) Each trial mixture design includes the following:

(10.1)  Using the selected design gradation, prepare mixes at the three binder contents in increments of 0.5 percent
with at least one point above and one point below the optimum asphalt binder percentage.

(10.2) Conduct draindown test (AASHTO T305) on loose mix .

(10.3)  Maximum specific gravity for each asphalt binder content calculated based on the average of the effective
specific gravities measured by using at least two maximum specific gravity tests at the asphalt contents above and below the
expected optimum asphalt binder content.

(10.4)  Test results on at least two specimens at each asphalt binder content for the individual and average bulk
specific gravities, density, and heights.

(10.5)  Percent air voids of the mixture at each asphalt binder content.

(10.6)  VMA for each asphalt binder content.

(10.7)  Fines to Effective Asphalt (F/A) ratio calculated to the nearest 0.1 percent.

(10.8)  Evidence that the completed mixture will conform to the specified VCA ratio of less than 1.0.

(11) Percent and manufacturer’s data for type of stabilizer used.

G.3 Mixture Design Report

The Department will issue an initial Mixture Design Report (MDR) consisting of the JMF after review of the submitted
design. The review will include the Department’s test results submitted aggregate and mixture. A preliminary MDR will provide the
JMF limits to begin production of a test strip.

G.4 Initial SMA Test Strip Verification

Do not begin full-scale production of the SMA mixture until it is shown, in a test strip, that the mixture can be produced,
placed, and compacted to the requirements of this specification. Limit the test strip to 500 tons with a minimum requirement of
200 tons placed at the specified thickness and width indicated in the contract. During construction of the test strip take a minimum
of 2 mixture samples to determine mixture properties as shown in the Production Start-Up Testing Rate table shown above. Take
one sample within the first 100 tons of mixture produced and the other randomly within the remaining mixture produced. After
both samples are obtained cease production of the SMA until mixture properties are tested and evaluated by both the Contractor
and the Department. Resume production when:

1) The Contractor’s and the Department’s test results are within the allowable testing tolerances shown in Table 2365-

7, and
2) Each of the Contractor’s test results are within the JMF limits as indicated on the Mixture Design Report, and
3) The average of the two Contractor test results meets the requirements shown in the table for SMA mixture

requirements, and

4) The average of two cores from the roadway meets the minimum density requirement as specified in this provision.
One core shall be taken at random in the area representative of where the first mixture sample was obtained.
The other core shall be taken at random in the area representative of the second mixture sample.

If the material in the test strip does not meet the requirements listed above another test strip will be required. With the
approval of the Engineer, the test strip may be placed within the project limits. A final MDR will be issued once the test strip meets
specification requirements.

H Mixture Quality Management

H.1 Quality Control

Perform Quality Control (QC) as part of the production process. QC is the process control of the operations related to
mixture production and determining the quality of the mixture being produced. The QC sample is the Contractor’s sample taken
and tested during production and used to control the production process. Provide and maintain a QC program for stone matrix
asphalt pavement production, including mix design, process control inspection, sampling and testing, and adjustments in the
process related to the production of the stone matrix asphalt pavement.

H.2 Plant Certification
Provide the following to obtain certification:

(1) Completed and submitted request form application for plant inspection.
2) Site map showing stockpile locations.
3) Signed asphalt plant inspection report showing the plant and testing facility passed as documented by Asphalt Plant

Inspection Report (TP 02142-02, TP 02143-02). The inspection report must also include documentation showing plant and
laboratory equipment has been calibrated and is being maintained to the tolerance shown in the Bituminous Manual and sections
1200, 1800, and 2000 of the Mn/DOT Laboratory Manual.

“4) A Department-signed Mixture Design Report (MDR) before mixture production.
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H.3 Quality Assurance

The Engineer will perform Quality Assurance (QA) as part of the acceptance process. QA is the process of monitoring and
evaluating various aspects of the Contractor’s testing as described below. The QA sample is the Department’s companion sample to
the Contractor’s QC sample. QA testing is performed to accept the work. The Engineer will perform the following:

(1) Conduct QA and verification sampling and testing,
2) Observe the QC sampling and tests,
3) Monitor the required QC summary sheets and control charts,
(€)) Verify calibration of QC laboratory testing equipment,
(5) Communicate Department test results to the Contractor’s personnel on a daily basis, and
(6) Ensure Independent Assurance (IA) sampling and testing requirements are met.
H.4 Verification Sample

The Department will test a verification sample to assure compliance of the Contractor's QC program. The Department will
provide the Contractor a verification companion, which is defined as a companion sample to the verification sample MnDOT uses.
Take all verification samples from the truck box at the plant site. Test and use this verification companion sample as part of the QC
program. Use the verification companion sample to replace the next scheduled QC sample. The Department recommends sampling
enough material to accommodate retesting in case the samples fail.

Perform verification testing on at least one set of production tests daily to verify the requirements of Table 2365-1, “Stone
Matrix Aggregate Gradation Broad Bands”, Table 2365-2, “Stone Matrix Asphalt Pavement Mixture Aggregate Requirements”, and
Table 2365-5, “Stone Matrix Asphalt Mixture Requirements”. Compare the verification companion sample to the verification sample
for compliance with allowable tolerances in Table 2365-7. The Department will consider the verification process complete if the
Contractor’s verification companion meets the tolerances in Table 2365-7.

If the tolerances between the Contractor’s verification companion and the Department’s verification sample do not meet
the requirements of Table 2365-7, the Department will retest the material. If the retests fail to meet tolerances, the Department will
substitute the Department's verification test results for the Contractor’s results in the QC program and use those results for acceptance.

Table 2365-7
Allowable Differences between Contractor and Department Test Results
Item Allowable Difference
Mixture bulk specific gravity (Gmb) 0.030
Mixture maximum specific gravity (Gmm) 0.019
VMA 1.2
Coarse Aggregate Angularity, % fractured faces (%P) 15
Asphalt binder content:
Ignition Oven % | 0.3
Gradation sieve, % passing:
3% in, Y2in, 3 in 6
No. 4 5
No. 8 4
No. 200 2.0

I Contractor Quality Control

Provide QC technicians certified as a Level I Bituminous Quality Management (QM) Tester meeting the requirements of
the MnDOT Technical Certification Program for QC testing and Level II Bituminous QM Mix Designer to make process adjustments.
Provide at least one person per paving operation certified as a Level II Bituminous Street Inspector.

Provide a laboratory with equipment and supplies for Contractor quality control testing and maintain with the following:

(1) Up-to-date equipment calibrations and a copy of the calibration records with each piece of equipment,

2) Telephone,

3) Fax and copy machine; however, the Engineer may waive the requirement to have a fax machine if internet and email are
available,

“4) Internet and Email,

(5) Computer,

(6) Printer, and

) Microsoft Excel, version 2010 or newer.

Laboratory equipment need to meet the requirements listed in Section 400 of the Bituminous Manual, Laboratory Manual,
and these specifications, including having extraction capabilities. Before beginning production, the laboratory equipment needs to
be calibrated and operational.
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J Sampling and Testing

Take QC/QA samples from the truck box at the plant site. Sample randomly and in accordance with the Schedule of Materials
Control and this provision. QC/QA samples are to be quartered from a larger sample of mixture. The procedure for truck box sampling
is on the Bituminous Office website. Store compacted QC mixture specimens and loose QC and Department’s QA mixture companion
samples for 10 calendar days. Label these split companion samples with companion numbers. Determine random numbers and
locations using the Bituminous Manual, Section 5-693.7 Table A or ASTM D 3665, Section 5.

K Start-Up and Production Test Rates

K.1 Start —Up Testing Rates
At the start of production, for the first 2,000 ton of mix, perform testing at the following frequencies:

Table 2365-8
Stone Matrix Asphalt Production Start-Up Testing Rates

Production Test Testing Rates Lab Manual Method
Bulk Specific Gravity 1 test per 500 tons MnDOT 1816 (Corelok)
Maximum Specific Gravity 1 test per 500 tons MnDOT 1807
Air Voids (calculated) 1 test per 500 tons MnDOT 1808
Asphalt Content 1 test per 500 tons MnDOT 1852 & 1853
VMA (Calculated) 1 test per 500 tons AASHTO R46 & SP 2
Gradation 1 test per 500 tons MnDOT 1203
Fines to Effective AC (calculation) 1 test per 500 tons
Fine Aggregate Angularity* MnDOT 1206
Coarse Aggregate Angularity 1 test per 1000 tons MnDOT 1214
VCA Ratio (calculation) 1 test per 500 tons AASHTO R46 & T19
Draindown 1 test per 500 tons AASHTO T305

* No FAA requirement, however, fine aggregate shall be 100% crushed.

K.2 Production Test Rates
After producing the first 2,000 ton of each mix type test at the following frequencies:

Table 2365-9
Stone Matrix Asphalt Production Testing Rates
Sampling/Testing Rates Lab Manual Method
1 test per 1000 tons MnDOT 1816 (Corelok)
1 test per 1000 tons MnDOT 1807
1 test per 1000 tons MnDOT 1808

Production Test
Bulk Specific Gravity
Maximum Specific Gravity
Air Voids (calculated)

Asphalt Content 1 test per 1000 tons MnDOT 1852 & 1853
VMA (calculated) 1 test per 1000 tons AASHTO R46 & SP 2
Gradation 1 test per 1000 tons MnDOT 1203
Fines to Effective AC (calculated) 1 test per 1000 tons AASHTO R46 & SP 2

2 tests/day for a minimum of 2 days, MnDOT 1214

. then 1 per day if CAA is met. If CAA

Coarse Aggregate Angularity >8% o? requiZement, 1 sample/day but

test 1/week.
Fine Aggregate Angularity (FAA)* MnDOT 1206
TSR As directed by the Engineer MnDOT 1813
Aggregate SpG & Absorption As directed by the Engineer MnDOT 1204, 1205
Mixture Moisture Content As directed by Engineer MnDOT 1855

Sample 1% load then 1 per 250,000 gal -

MnDOT 5-693.920

Asphalt Binder -

sample size 1 gt.
Draindown 1 test per day AASHTO T305
VCA Ratio (calculated) 1 test per 1000 tons AASHTO R46

* No FAA requirement, however, fine aggregate shall be 100% crushed.

L Documentation:

Maintain documentation, including test summary sheets and control charts, on an ongoing basis. File reports, records,
and diaries developed during the work as directed by the Engineer. These documents become the property of the Department.

Number test results in accordance with the MDR and record on forms approved and provided by the Department.

Include the following production test results and mixture information on the Department approved test summary sheet:
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1)

(2)
(3
Q)
(5
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)

Percent passing on all sieves in accordance with Table 2365-1, “Stone Matrix Asphalt Pavement Aggregate Gradation
Broad Bands”.

Coarse aggregate crushing (1 & 2 face),

Maximum specific gravity (Gmm.),

Bulk specific gravity (Gmo ),

Percent total asphalt binder content.

Calculated production air voids (Va),

Aggregate proportions in use at the time of sampling,
Individual aggregate Gsb (both minus #4 and combined),
Tons where sampled,

Tons represented by a test and cumulative tons produced,
Signature Line for MnDOT and Contractor Representative,
Mixture Moisture Content, and

MnDOT verification sample test result.

VCA ratio.

Drain-down value in percent

VMA

Fines to effective asphalt ratio (F/E)

Amount of stabilizer

Submit copies of failing test results to the Engineer on a daily basis.

Provide the Engineer with asphalt manifests or bill of lading’s (BOL) on a daily basis.

Provide a daily plant diary, including a description of QC actions taken. Include changes or adjustments on the test summary
sheets.
Provide an automated weigh scale and computer generated weigh ticket. Ensure the ticket indicates the following
information:
1) Project number,
2) Mix designation, including binder grade,
3) Mixture Design Report number,
“4) Truck identification and tare,
(5) Net mass, and
(6) Date and time of loading.

Furnish an electronic printout (long form recordation) from an automated plant blending control system at 20 minute

intervals when the plant is producing mixture. The Engineer may waive this requirement if the plant does not have the capability to
produce the automated blending control information; however, the Contractor must then perform daily spotchecks to determine
percent new asphalt added.

Include the following information on the plant control printout for Drum Plants:

1) Both the virgin and recycle belt feed rates (tons/hr),

2) Feeder bin proportions (%),

3) Total % asphalt cement in the mixture,

4) Virgin asphalt cement added (%)

(5) Mixture Temperature °F,

(6) Mixture code,

) Date and time stamp, and

(8) Current tons of mixture produced and daily cumulative tons of mixture produced at time of printout.
Provide a daily electronic printout of the plant calibration (SPAN) numbers for each bin and meter.
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M JMF Limits
Table 2365-10
Stone Matrix Asphalt JMF Limits (N=4)
Item JMF Limits
Production air voids, % +1.0
Asphalt Binder Content, Percent +0.4
VMA -0.3
Sieve - % Passing
3/4", 1/2", 3/8" +4
No. 4, No. 8 + 3
No. 200 + 2.0

The mixture production targets and JMF limits are listed on the Mixture Design Report. JMF limits are used as the criteria
for acceptance of materials based on individual (single) test results. Gradation JMF limits are not allowed outside the broadband
requirements in Table 2365-1, “Stone Matrix Asphalt Aggregate Gradation Broad Bands”.

M.1 Moving Average Calculation

Calculate a moving average as the average of the last four test results. Continue the calculation without interruption,
except begin new summary sheets and charts annually for winter carry-over projects and if an asphalt plant is re-setup in the same
site after it has been moved out.

M.2 JMF Bands
JMF Bands are the area between the target, as identified on the Mixture Design Report, and the JMF limits.

N JMF Adjustment

Begin mixture production with materials within 5 percent of the design proportions and other mixture parameters within
the JMF limits in accordance with Table 2365-10, “Stone Matrix Asphalt JMF Limits” for gradation, asphalt content, and aggregate
proportions meeting the requirements of the reviewed Mixture Design Report. Use all aggregate proportions meeting the
requirements of the Mixture Design Report unless the aggregate proportion is 0 percent.

(o] JMF Request for Adjustment

Make a request to the Bituminous Engineer or District Materials Engineer for a JMF adjustment to the mix design if the QC
test results indicate a necessary change to achieve the specified properties. Do not use aggregates or materials not part of the
original mix design to make adjustments unless otherwise approved by the Engineer, in conjunction with the District Materials
Engineer or the Department Bituminous Engineer.

A Certified Level II Bituminous QM Mix Designer will review the requested change for the Department. If the request
meets the design requirements in Table 2365-1,” Stone Matrix Asphalt Pavement Aggregate Gradation Broad Bands”, Table 2365-
2,” Stone Matrix Asphalt Pavement Mixture Aggregate Requirements”, and Table 2365-5, “Stone Matrix Asphalt Pavement Mixture
Requirements,” the Department will issue a revised Mixture Design Report.

Use an interactive communication process with the Engineer before making JMF adjustments. Make JMF adjustments
only within the mixture specification gradation design broadbands in accordance with Table 2365-1, “Stone Matrix Asphalt
Pavement Aggregate Gradation Broad Bands”. Submit a new JMF if redesigning the mixture.

The department will not allow consecutive requests for a JMF adjustment without production data.

P Failing Materials — Gradation, Coarse Aggregate Angularity, Air Voids, VMA, and Percent Asphalt
Binder

Material acceptance is based on individual and moving average test results. Use isolated test results for acceptance of air
voids and VMA at the start of mixture production. The Department will consider individual test results greater than two times the
JMF bands as failing. The Department will fail moving average test results exceeding the JMF limits.

Stop production and make adjustments if the moving average values exceed the JMF limits. Restart production after
performing the adjustments and notifying the Engineer. Resume testing at the accelerated rates and for the tests listed in
Table 2365-8, “Production Start-Up Testing Rates,” for the next 2,000 ton of mixture produced. Continue calculating the moving
average after the stop in production.

The Department will consider mixture produced where the moving average of four exceeds the JMF limits as
unsatisfactory in accordance with 2365.2.G.14.d, “"Moving Average Failure at Mixture Start-Up — Production Air Voids,”
2365.2.G.14.e, “"Moving Average Failure at Mixture Start-Up — Adjusted AFT,” 2365.2.G.14.f, "Moving Average Failure - Production
Air Voids,” and 2365.2.G.14.g, “Moving Average Failure — Percent Asphalt Binder Content, Gradation, and Adj. AFT.”
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P.1 Isolated Failures at Mixture Start-Up — Production Air Voids

At the start-up of mixture production, use the first three isolated test results for production air voids before establishing a
moving average of four. Calculate isolated production air voids using the maximum mixture specific gravity and the corresponding
bulk specific gravity from that single test. After testing four samples and establishing a moving average of four, the Department will
base acceptance on individual and moving average production air voids.

The Department will not accept the material if any of the first three isolated test results for production air voids exceeds
twice the JMF bands from the target listed on the Mixture Design Report at the start of production. The Department will reduce
payment for unacceptable material in accordance with Table 2365-16, “Reduced Payment Schedule for Individual Test Results.”
The Department will calculate the quantity of unacceptable material on the tonnage placed from the sample point of the failing test
to the sample point when the isolated test result is back within twice the JMF bands. If the failure occurs at the first test after the
start of production, the Department will calculate the tonnage subject to reduced payment as described above, including the
tonnage from the start of production.

If isolated air voids are less than 1.0 percent or greater than 7.0 percent, the Engineer will either reduce the payment or
order the material removed and replaced at no additional cost to the Department. The Engineer may require the Contractor to test
in-place mixture to better define the removal and replacement limits. The Engineer may require the Contractor to test in-place
mixture placed before the failing test result. If the Engineer reduces the payment, the Department will pay for the material at
50 percent of the contract unit price.

P.2 Individual Failure — Gradation, Percent Asphalt Binder, Production Air Voids, and VMA

Table 2365-11
Reduced Payment Schedule for Individual Test Results

Item Pay Factor, % *
Gradation 95
VMA 85
Coarse aggregate crushing 90
Asphalt binder content 90
Production air voids, individual || and isolatedt 80

* Apply the lowest pay factor when using multiple reductions on a single test.

| Calculate individual air voids using the moving average maximum specific gravity and the bulk specific
gravity from that single test.

t Calculate the isolated air voids from the maximum specific gravity and the bulk specific gravity from
that single test. The Engineer will only use isolated void test results for acceptance for the first three
tests after mixture production start-up.

P.3 Individual Failure at Mixture Start-Up— VMA

At the start-up of mixture production, before a moving average of four can be established, the first three (3) individual
test results for VMA will be used for acceptance. After 4 samples have been tested and a moving average of four can be
established, acceptance will be based on individual and moving average VMA.

If, at the start of production, any of the first three (3) individual VMA test results exceeds twice the JMF bands from the
target listed on the Mixture Design Report, the material is considered unsatisfactory or unacceptable. Reduced payment as outlined
in Table 2365-11 shall apply to all tonnage placed from the sample point of the failing test until the sample point when the test
results are back within twice the JMF limits. When the failure occurs at the first test, after the start of production, the tonnage
subjected to reduce payment shall be calculated as described above and shall include the tonnage from the start of production.

P.4 Moving Average Failure at Mixture Start-Up — Production Air Voids

If a moving average failure occurs within any of the first three moving average results after mixture start-up (tests 4, 5,
6), the Department will accept the mixture if the individual air void, corresponding to the moving average failure meets the JMF
limits. The Department will not accept material if the individual air void fails to meet the JMF limit. The Department will reduce
payment for unacceptable material unless the Engineer determines that the isolated air void corresponding to the individual air void
meets the JMF limit. The Department will pay for unacceptable material at 70 percent of the relevant contract unit price. The
Department will calculate the quantity of material subject to reduce payment as the tons placed from the sample point of the failing
moving average result and corresponding individual air void beyond the JMF limit to the sampling point when the individual test
result is back within the JMF limit. If the failure occurs at the first test after the start of daily production, the Department will
include tonnage from the start of production that day with the tonnage subjected to reduced payment.

P.5 Moving Average Failure at Mixture Start-Up — VMA

When a moving average failure occurs within any of the first 3 moving average results after mixture start-up (tests 4, 5,
6), the mixture will be considered acceptable if the individual VMA, corresponding to the moving average failure is within the JMF
limits. If the individual VMA is not within the JMF limit, the mixture will be considered unacceptable and the Engineer will decide
whether the mixture is subject to removal and replacement or reduced payment. If the mixture is to be removed and replaced, the
Contractor at his expense will perform the work. Reduced payment will be 75 percent of the Contract bid price. Tonnage subjected
to replacement or reduced payment shall be calculated as the tons placed from the sample point of the failing moving average
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result and corresponding individual VMA beyond the JMF limit to the sampling point when the individual test result is back within
the JMF limit.

P.6 Moving Average Failure — Production Air Voids

A moving average production air void failure occurs when the individual production air void moving average of four
exceeds the JMF limit. The Department will consider the mixture unacceptable and subject to reduced payment. The Department
will pay for unacceptable mixture at 70 percent of the contract unit price. The Department will calculate the quantity of mixture
subject to reduced payment as the tons placed from the sample point of all individual test results beyond the JMF limits, which
contributed to the moving average value that exceeded the JMF limit, to the sampling point where the individual test result meets
the JMF limits. If the failure occurs at the first test after the start of daily production, the Department will include the tonnage from
the start of production that day with the tonnage subject to reduced payment.

Table 2365-12

Reduced Payment Schedule for Moving Average Test Results

Item Pay Factor, % *
Gradation 90

Coarse and fine aggregate crushing NA (individual failures only)
VMA 80
Asphalt binder content 80
Production air voids 70
*  Lowest Pay Factor applies when there are multiple reductions on a single test.

Test result is back within the JMF limit.

P.7 Moving Average Failure — Percent Asphalt Binder Content, VMA, and Gradation

For mixture properties including asphalt binder content, VMA, and gradation, where the moving average of four exceeds
the JMF limits, the mixture is considered unacceptable and the Engineer will decide whether the mixture is subject to removal and
replacement or reduced payment. If the mixture is to be removed and replaced, the Contractor at his expense will perform the
work. Reduced payment, percent of the Contract bid price, is shown in Table 2365-12. Tonnage subjected to replacement or
reduced payment is calculated as the tons placed from the sample point of all individual test results beyond the JMF limits which
contributed to the moving average value that exceeded the JMF limit, to the sampling point when the individual test result is back
within the JMF limits. When the failure occurs at the first test after the start of daily production, tonnage subjected to reduced
payment shall include the tonnage from the start of production that day.

P.8 Coarse Aggregate Crushing Failure

If any CAA test results do not meet the requirements specified in Table 2365-1, the Department may reduce payment for
the placed material in accordance with Table 2365-11, “"Reduced Payment Schedule for Individual Test Results.” The Department
will calculate the quantity of material subject to reduced payment as the tons placed from the sample point of the failing test until
the sampling point where the test result meets the specifications. If the failure occurs at the first test after the start of daily
production, the Department will include the tonnage from the start of production that day with the tonnage subjected to reduced
payment.

2365.3 CONSTRUCTION REQUIREMENTS
A Restrictions

A.1 Asphalt Release Agents

Do not use petroleum distillates to prevent adhesion of asphalt mixtures to equipment. An asphalt release agent must
meet the criteria for “Effect on Asphalt” as described in the most recent Asphalt Release Agent on file in MnDOT'’s Office of
Environmental Services. Drain excess release agents from tuck boxes prior to loading.

A.2 Edge Drop Off
When construction is under traffic, the requirements of 2221.3.D will apply.

A.3 Surge and Storage Bins

Store the asphalt mixture for no more than 1 h at storage facilities that prevent segregation of the mix and drainage of
asphalt from the mix. Maintain the mixture at within 9 °F of the temperature when discharged from the silo or mixer and prevent
excessive cooling or overheating.

A.4 Weather Limitations and Paving Date
Do not perform work within the roadway in the spring until removal of seasonal load restrictions on roads in the vicinity
unless otherwise approved by the Engineer.

Do not place SMA when weather or roadbed conditions or moisture conditions of the roadway surface are judged
unfavorable by the Engineer.

Place SMA mixtures only when the ambient air temperatures are at least 50°F.
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A.5 Mixing and Discharge of Materials

Notify the Engineer of the recommended mixing temperatures as provided from the asphalt supplier. Unless authorized
by the Engineer, do not produce the mixture no more than 30°F above the recommended maximum mixing temperature. Use the
automated plant control printout to monitor discharge temperature. The Department will not pay for or allow placement of any
mixture produced at more than 30°F above the recommended maximum mixing temperature.

A.6 Asphalt Binder Sampling Valve

Obtain asphalt binder samples from a sampling valve located between the pump and the drum. Sample each type of
asphalt binder used in mixture production after 50 tons of mixture has been produced, then sample at a rate of one per
250,000 gal. A minimum of 1 gallon of binder must be drawn and wasted from the sampling valve before the actual sample is
drawn. Provide a 1 gt sized sample. Take samples meeting the requirements of the Bituminous Manual, 5-693.920. The Inspector
will monitor the sampling the Contractor performs. Record sample information on an Asphalt Sample Identification Card. Submit
the sample to the Central Materials Laboratory. Contact the Department Chemical Laboratory Director for disposition of failing
asphalt binder samples.

B Distributor
Provide a distributor capable of uniformly applying material up to 15 ft wide and equipped with the following:
1) An accurate volume measuring device with tachometer,
2) Pressure gauges,
3) Thermometer for measuring temperatures of tank contents,
“4) Power-operated pump, and
(5) Full circulation spray bars with lateral and vertical adjustments.
C Tack Coat

Apply a uniform asphalt tack coat to the clean and dry existing asphalt or concrete surface and to the surface of each
course or lift constructed, except for the final course or lift, in accordance with 2357. Coat the contact surfaces of all fixed
structures and the edge of the inplace mixture in all courses at transverse joints and in the wearing course at longitudinal joints. A
uniform application will not have streaks (corn rows), bare spots, puddles, or other irregular patterns. Allow emulsified asphalt
tack coats to break, as indicated by a color change from brown to black, before placing subsequent lifts. Take tack samples from
the asphalt distributor according to rates provided in the Material Control Schedule. The Inspector will monitor the sampling the
Contractor performs.

D Rollers

D1 Steel-Wheeled Rollers
Use self-propelled steel wheeled compacting equipment must weigh at least 8 ton.

D2 Pneumatic Tired Rollers
Self-propelled pneumatic tired compacting equipment is only allowed when approved by the Engineer.

E Compaction

After spreading each course, compact in accordance with the maximum density method as described below, unless the
ordinary compaction method is otherwise specified in the special provisions. Do not allow rollers to stand on the uncompacted
mixture or newly rolled pavement with a surface temperature greater than 140 °F.

To maintain a true surface, correct the following by removing and replacing the material in the defective areas as directed
by the Engineer at no additional cost to the Department:

1) Variations such as depressions or high areas, which may develop during rolling operations; and
(2) Lean, fat, or segregated areas.
E.1 Maximum Density

Compact the pavement to at least the minimum required maximum density values in accordance with Table 2365-13,
“Required Minimum SMA Lot Density.

Table 2365-13
Required Minimum SMA Lot Density
All SMA Mixtures

% Gmm 93.0

E.l.a Density Determination (Core Bulk Density)
Calculate each individual lot's maximum density by averaging the results of the cores within the lot expressed as the
percentage of the maximum specific gravity. Use Laboratory Test Method 1816, Corelok, to determine core density.
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E.1.b Timeline

Complete compaction within 8 h of mixture placement and before obtaining core samples. Only use pneumatic tired or
static steel rollers for compaction performed between 6 h and 8 h after mixture placement. Do not reroll compacted mixtures with
deficient densities.

E.1l.c Stop Production

If all the lots in a day’s production or greater than 50 percent of the lots on multiple days fail to meet the minimum
density requirement stop production and determine the source of the problem. Discuss with the Engineer what corrective action
will be taken to bring the work into compliance with specified minimum required density.

E.1.d Lot Determination

Table 2365-14
Lot Determination

Daily Production, fon Lots
300* — 600 1
601 — 1,000 2
1,001 - 1,600 3
1,601 — 2,600 4
2,601 — 4,600 5
> 4,600 [

* If producing no greater than 300 ton of mix, establish the first lot when the total weight is
greater than 300 ton.
[|Add one lot for each additional 900 tons or part thereof.

E.l.e Mat Density Cores

Obtain four cores in each lot. Take two cores from random locations as directed by the Engineer. Take the third and
fourth cores, the companion cores, within 1 ft longitudinally from the first two cores. Submit the companion cores to the Engineer
immediately after coring and sawing. If the random core location falls on a longitudinal joint, cut the core with the outer edge of
the core barrel 1 ft away laterally from the edge of the top of the mat. Do not take cores for compacted mat density within 1 ft of
any longitudinal joint. The Contractor is responsible for maintaining traffic, coring, patching the core holes, and sawing the cores to
the paved lift thickness before density testing.

The Engineer may require additional density lots to isolate areas affected by equipment malfunction, heavy rain, or other
factors affecting normal compaction operations.

E.1.f Contractor Core Testing
Take and test cores at least 4 in in diameter at locations determined and marked by the Engineer.

Mark samples with the lot number and core number or letter. Transport the cores to the laboratory daily taking care to
prevent damage to them. Schedule the approximate time of testing during normal project work hours to allow the Engineer to
observe the test and to record the corelok testing of the cores.

Determine the density by the end of the next working day after compaction. Measure each core three times for thickness
before saw cutting. Report the average lift thickness on the core sheet. If placing multiple layers in a single day, saw and separate
cores for each layer, test, and report by the end of the next working day. Place and compact mix into the coring hole to restore the
surface within 24 h after coring or the Department will fine the Contractor $100 per working day per lot until restored.

E.l.g Companion Core Testing
The Department will select at least one of the two companion cores per lot to test for verification.

E.1.h Tolerance Comparison

E.1.h(1) Tolerance Comparison — Individual
Compare the individual core bulk specific gravities obtained by the Contractor and by the Department. If the bulk specific
gravity between the Contractor and the Department cores differ by more than 0.030, use the Department’s bulk specific gravity.

E.1.h(2) Tolerance Comparison — Day’s Shrinking Tolerance

For a second comparison of the cores that pass the individual tolerance criteria, compare the average of the Contractor’s
bulk specific gravities with the average of the Department’s bulk specific gravities. Determine the tolerance by dividing 0.030 by
the square root of the number of samples compared. Use all the Department’s results for the day’s paving if the cores do not fall
within the determined tolerance.
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E.1.i Recoring

The Engineer may allow the Contractor to re-core a sample if the sample was damaged in the coring process or damaged

E.1.j

in transit to the laboratory through no fault of the Contractor.

Payment Schedule

Determine payment for density in accordance with Table 2365-15.

Table 2365-15
Payment Schedule for Maximum Density
. . . Percent
Percent of Maximum Specific Gravity Payment
Above 97.0 98
93.0 97.0 100
91.0-92.9 98
89.0-90.9 95
Less than 89.0 remove and
replace

F Surface Requirements
After compaction, the finished surface of each lift shall be reasonably free of segregated, open and torn sections, and

shall be smooth and true to the grade and cross section shown on the plans with the following tolerances:

Table 2365-16
Surface Requirements

Course/Location Description Tolerance
Wear Tolerance of final 2 lifts from the edge of a 10 foot straightedge Va in
laid parallel to or at right angles to the centerline.
Tolerance from the edge of a 10 foot straightedge centered
Transverse joints/construction | longitudinally across the transverse joint. Correction by diamond Vai
. LT . . 4 1N
joints grinding required unless the Engineer and the Contractor agree to a
deduct of $1,500.
Tolerance from the edge of a 10 foot straightedge placed parallel
20 ft. pavement section to or at right angles to centerline. Does not include measurement
excluded from IRI and ALR at terminal header, bridge deck, and approach panels. Corrective Ya in

testing in Table 2399-3.

Work required unless both the Engineer and the Contractor agree
to a deduct of $1,500.

Transverse Slope

Tolerance for surface of each lift exclusive of final shoulder wear.

Not to vary by more
than 0.4 % from
plans.

Distance from edge of each lift
and established centerline.

No less than the plan distance or more than 3 inches greater than
the plan distance. The edge alignment of the wearing lift on
tangent sections and on curve sections of 3 degrees or less can't
deviate from the established alignment by more than 1 inch

[25 mm] in any 25 foot section.

See Description

Final wear adjacent to
concrete pavements.

After compaction the final lift wear adjacent to concrete pavements
must be slightly higher but not to exceed 1/4” than the concrete
surface.

See Description

Final wear adjacent to fixed
structures.

After compaction the final lift wear adjacent to gutters, manholes,
pavement headers, or other fixed structures must be slightly higher
but not to exceed 1/4” than the surface of the structure.

See Description

Finished surface of each lift.

Must be free of segregated and open and torn sections and
deleterious material.

See Description

Finished Surface

No flushing or “fat” spots

See Description

Cut or saw and then remove and replace material placed outside the described limitations at no additional cost to the Department.
If the Engineer determines the material can remain in place outside the limits, the Department will pay for the material at a reduced
cost of $10 per sq. yd. The Department will consider any single occurrence of material outside the limitations to have a minimum
dimension of at least 1 sq. yd in any dimension.

The requirements of 2365.3.F are in addition to 2399 (Pavement Surface Smoothness) if specified in the Contract.

When 2399 is
required in Special Provisions but no pavement smoothness equation is specified evaluate using equation HMA-B.
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F.1 Lift Thickness

After compaction, the thickness of the SMA will be within a tolerance of V4 in of the thickness shown on the plans. The
Engineer may require removal and replacement of any part of any lift that is constructed to less than the minimum required
thickness, at no additional cost to the Department.

Measure cores taken for density determination for thickness also. Measure each core three times for thickness before
sawing. Report the average of these three measurements. Document each lot's average core thickness and submit to the
Engineer. If the average of the two Contractor cores exceed the specified tolerance, an additional two cores may be taken in the
lot in question. The Engineer will use the average of all core thickness measurements per day per lift to determine daily compliance
with thickness specifications.

On that portion of any lift constructed to more than the maximum permissible thickness, the materials used in the excess
mixture above that required to construct that portion of the lift to the plan thickness plus 4 in may be excluded from the pay
quantities or at the discretion of the Engineer and at the Contractor's expense may be required to be removed and replaced.

2365.4 METHOD OF MEASUREMENT
When paying for material by weight, the Engineer will measure separately asphalt mixture of each type by weight based on the
total quantity of material hauled from the mixing plant. The Engineer will not make deductions for the asphalt materials.

2365.5 BASIS OF PAYMENT
The contract unit price for asphalt mixture used in each course includes the cost of constructing the asphalt surfacing and
providing and incorporating asphalt binder, mineral filler, and asphalt stabilizer.

The Department will pay for additives required by the contract at the relevant contract unit price for the mixture. The
Department will pay for additives incorporated as directed by the Engineer as extra work in accordance with 1402.5, “Extra Work.”

If the plans do not show a contract pay item for shoulder surfacing and other special construction, the Department will
include payment for the quantities of material used for these purposes in the payment for the wearing course materials.

Complete yield checks and monitor thickness determinations to construct the work as shown on the plans. Use the
tolerances for lift thickness in accordance with Table 2365-16, “Surface Requirements” and surface smoothness requirements in
accordance with 2399 for occasional variations and not for continuous over-running or under-running, unless otherwise required by
the Engineer.

The Department will pay for plant mixed SMA on the basis of the following schedule:

Item No.: Item: Unit:

2365.509 Type SM* Wearing Course Mixture t# ton
*  Aggregate size Designation 12.5

t  Traffic level 6

¥ AC binder grade designation “H”

2390 COLD-IN-PLACE RECYCLED (CIR) BITUMINOUS AND COLD CENTRAL PLANT RECYCLING (CCPR)
BITUMINOUS

The subsections below are designated so an “"A” subsection refers to both CIR and CCPR, “B"” subsection refers to (CIR),
and “C"” subsection refers to CCPR, as illustrated here:

2390.X Topic

A Topic — Both CIR and CCPR
B Topic — CIR

C Topic — CCPR

2390.1 DESCRIPTION AND DEFINITIONS
This specification is applicable for Department mix design only.

A. Bituminous Material for Mixture is the liquid bituminous material added to RAP to produce the CIR/CCPR Mixture.
B. Cold In-Place Recycled (CIR) Bituminous Mixture is the un-compacted mixture of RAP, Bituminous Material for
Mixture and other additives.

Construct a Cold In-Place Recycled (CIR) Bituminous layer by:

e  Milling the existing bituminous to produce a Recycled Asphalt Pavement (RAP).
e  Crushing, screening, and mixing the RAP with a Bituminous Material for Mixture.
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e  Placing and compacting to produce a CIR layer.

C. Cold Central Plant Recycled (CCPR) Bituminous Mixture is the un-compacted mixture of RAP, Bituminous Material for
Mixture and other additives.

A Cold Central Plant Recycling (CCPR) Bituminous layer is constructed by:

e  Milling (if required in the Contract), the existing bituminous to produce a Recycled Asphalt Pavement (RAP), note
that CCPR may also be produced from previously milled HMA.

e  Crushing, screening, and mixing the RAP with a Bituminous Material for Mixture and haul product to placement
destination.

o Placing and compacting to produce a CCPR layer.

2390.2 MATERIALS

A.l1 Design Parameters

A CIR/CCPR mix design is recommended to determine the method (Foaming or Emulsion), bituminous grade, and amount
of additives needed to construct CIR/CCPR. The mix design criteria for CIR/CCPR is located in the Grading and Base Manual section
5-692.291.

A.2 Design Requirements
Department: Provide mix design requirements. Using Form G&B-408 or similar in the Contract.

Contractor: Meet the following Design Parameters listed on the mix design.

A.3 Gradation
The gradation requirement for RAP is 97 - 100% passing the 1% inch sieve and 99 - 100% passing the 12 inch sieve.

A.4 Bituminous Material For Mixture
Meet the requirements of 3151, “Bituminous Material”. Use the type and grade of bituminous material for mixture (liquid
bituminous material) designated in the mix design on form G&B-408.

A.5 Cement
Use cement conforming to 3101, “Portland Cement”, if required at the rate in the mix design.

A.6 Additional Rock
Use additional aggregates, if required on the mix design.

A.7 Water
Use mixing water that meets 3906, “Water for Concrete and Mortar”.

2390.3 CONSTRUCTION REQUIREMENTS

A.1 General

All forms and the Grading and Base Manual are available on the Grading and Base Website. Correct and re-test all failing
areas.

Before beginning operations, remove vegetation and topsoil adjacent to the surface.

Repair structures damaged by Contractor operations, neglect, or negligence.

Provide water in order to obtain optimum moisture content.

CIR or place CCPR when:

1. The atmospheric temperature is 50°F and rising when using emulsions or 60°F and rising when foaming asphalt.

2. Itis not foggy or rainy.

3. Freezing temperatures are not predicted within 48 hours after placement.

Atmospheric temperature and predicted weather requirements are determined by the Engineer.

A.2 Equipment

For foamed asphalt applications, the equipment must:

I 1. Accurately foam bituminous material and uniformly add specified water.
2. Provide samples of the foamed bituminous material through a sampling nozzle.
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A3 Milling
Use a self-propelled milling machine with the following characteristics:

e Must have a minimum 6 foot ski or multi point measuring device for milling control.

e  Equipped with automatic depth and cross-slope controls

e  Ability to maintain a constant cutting depth within £1/4 inch of plan depth in one pass.
Mill the existing pavement to the plan depth and width.

Process paving fabric encountered during milling operations to meet the following:

e At least 90% must have an area less than 5 square inches and
¢ None of the pieces may have a dimension greater than 4 inches in any direction.

A.4 Crushing/Sizing Unit
Use a crushing/sizing unit with the following characteristics:

e  Ability to crush and size all RAP to the gradation requirement of 2390.2.A.3
e  Equipped with a “closed loop” system that returns oversized materials to the crusher

A.5 Mixing Unit
Use a pug mill mixing unit with the ability to thoroughly mix the RAP while injecting the Bituminous Material for Mixture
and automatically metering it to within 0.1 percent.

A.6 Paver
Use a paver equipped with a 20 foot ski meeting the requirements of 2360.3.B.2.a, “Paver”.

A.7 Bituminous Material for Mixture Supply Tankers
If foaming is required, equip the tankers with a visible thermometer that measures the temperature of the liquid
Bituminous Material for Mixture in the bottom third of the supply tank.

A.8 Rollers

A.8.a  Steel Wheeled Rollers
Compact with a steel wheeled roller(s) meeting the requirements of 2360.3.B.2.e(1) equipped with a water spray system.

A.8.b Pneumatic Tired Roller
Compact with a pneumatic tired roller(s) with a minimum weight of 25 tons meeting the requirements of 2360.3.B.2.e(2).

A.9 Bituminous Material for Mixture Parameters

Incorporate the bituminous Material for mixture at the rate designated on the mix design. However, after consultation
with the Contractor, the Engineer may direct the Contractor to vary the application rate of Bituminous Material for Mixture
compared to the mix design for areas of pulverized bituminous which the Engineer believes are either too rich or too dry.

Maintain bituminous material for foaming within + 10° F of the optimum temperature recommended by the mix design
(note that bituminous must also meet expansion ratio and half-life foaming tests). If the mix design does not provide a
recommendation, maintain the foamed asphalt temperature between 305° F and 325° F.

A.10 Mixing

Mix the crushed RAP, Bituminous Material for Mixture, and cement into a homogenous mixture. Adjust the water
application rate based on mixture consistency, coating, and dispersion of the recycled materials.

A.11 Placement

Do not heat the paver screed. Spread the CIR material in one continuous pass to the plan width in one lift. Ensure that
the mix does not segregate. Pave before emulsion breaks.

A.12 Compaction

General

I 1. Correct, at no additional cost to the Department, bumps and dips in the profile greater than 1 inch in 25 feet.
2. Do not allow rollers or other construction equipment to remain stationary on CIR/CCPR.
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3. Do not permit traffic (including construction traffic) on the CIR/CCPR layer for at least two hours after final rolling or
emulsion breaks (if applicable), whatever is longer.

Use visual observations of check cracking and shoving to prevent over-rolling.

Compact using the criteria in 2390.3.A.12.a, “Control Strip.”

Within 48 hours of CIR/CCPR, recompact areas represented by density measurements below 98% of the target
density determined from the Control Strip, roll until 298% density is achieved. Note: Do not over-roll to the point
where checking of the surface occurs, also note that some areas may not achieve 98% density due to field
conditions.

oA

A.12.a Control Strip
Use a control strip to establish a rolling pattern. The control strip should represent a homogenous roadway section and
have the following characteristics:

e  Minimum area of 400 square yards and
e  Remain in-place and become a part of the completed work.

Use the following to establish a rolling pattern after initial breakdown is complete:

1. Randomly select three test points in the control strip and use a nuclear density device (ASTM D2950, in back-scatter
mode) to determine a wet density at each point after each finish (steel) roller pass.

2. Ensure that that the nuclear gauge rests on a flat surface. The density at each point is defined as the average of
two readings offset 180 degrees.

3. Continue compacting until additional roller coverage does not produce an appreciable increase in density. Provide
documentation of the growth curve and maximum target density to the Engineer. Use the target density for the
QC/QA process.

4. Roll the remainder of that course in accordance with the pattern developed in the control strip for that roller.

5. Discontinue and reevaluate the rolling operation (pattern and timing), if surface cracking or checking occurs.

Use this rolling pattern until a new control strip is performed.

Establish a new rolling pattern by performing a new control strip when there are changes in the CIR/CCPR mixture that
cause the original control strip to no longer be representative; changes may include:

In-place materials variation, including sections with varying thickness, construction history, etc.

If vehicles leave indents in the compacted surface.

Changes in RAP gradation

98% of Target Density is not achieved on two consecutive QC readings.

Changes in the application rate of Bituminous Material for Mixture, outside of the mix design tolerance.

A.13 Contractor Quality Control Testing Tests and Rates (QC)
Perform Contractor QC testing and submit all required forms, if required in the Schedule of Materials Control. Submit
results to the Engineer electronically within 24 hours of the completion of the tests.

Submit to the Engineer the following items:
e a preliminary Grading and Base Report (G&B-001) (required before work commences),
e afinal Grading and Base Report (G&B-001) (required within two weeks of completion of project), and

e a weekly summary report of tests completed and retests of failing materials (G&B-003) (required the first
working day of the following week).

Correlate the nuclear gauge’s dry measurement density by direct moisture measurement (microwave oven or equivalent).

A.14 Department Quality Assurance (QA)
Perform testing per the Schedule of Materials Control.

A.15 Profile, Curing and Surface Requirements

Maintain the CIR layer in a smooth, compacted condition free of ruts, distortions, potholes, loose aggregate, and to the
profile and cross section until the placement of the next layer.

Remove all loose aggregate on the surface immediately prior to placing the next layer.

Repair ruts, potholes, washboarding, and other distortions.

A.16 Fog Seal and Bituminous Requirements

Apply a CSS-1h bituminous fog seal per 2355, “Bituminous Fog Seal” at a rate of 0.10 to 0.16 gallons per square yard
immediately prior to placing the asphalt pavement.
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If required of the Contract, place the next layer of material (HMA, seal coat, etc.):

1. No sooner than three calendar days and no later than 14 calendar days after the CIR/CCPR, at any location, has
been injected and compacted (note that the 14 day requirement may be extended with concurrence of the Engineer,
if large rainfall events hinder the curing of the CIR),

2. When the CIR/CCPR surface does not deflect under construction equipment and meets quality compaction per
2105.3.F.2,

3. When the CIR/CCPR is capable of meeting the required strength to place and compact the next layer, and the
moisture content of the CIR/CCPR does not cause a failure to the next material placement, and

4.  When the moisture content of the CIR/CCPR is low enough to not migrate into and damage the new surface.

A.17 Hold Point

Any failure to meet a requirement creates a Hold Point, whereby no additional material may be placed until corrective
action and passing retest(s) have occurred, or accepted by the Engineer. All additional material placed before corrective action and
passing retest(s) occur constitutes Unauthorized Work per 1512.2.

B.1 Equipment - Additional Requirement for CIR
Use self-propelled equipment with the ability to: mill, crush, screen, size, and mix the RAP along with the required
recycling agents to produce a uniform homogeneous product.

B.2 Milling - Additional Requirement for CIR
Use a self-propelled milling machine with the following characteristics:

I - Minimum milling width of 12.5 feet.

B.3 Mixing Unit - Additional Requirement for CIR
Meter bituminous material for mixture by weight of RAP.

B.4 Vane Feeder

If mineral stabilizing agent is required, use a computerized vane feeder capable of uniformly spreading it on the road
surface prior to recycling.

B.5 Spreading Cement

e  Spread cement using a computerized vane feeder in @ manner that minimizes dusting, i.e. do not spread when the

wind is strong enough to coat traffic and/or the environment.

e  Control the cement content to within £ 0.5 pounds/sy, of the design target.

e  Start mixing operations, no longer than 2 hour after cement.

C.1 Equipment - Additional Requirement for CCPR

Use equipment with the ability to: crush, screen, size, and mix the RAP along with the required recycling agents to
produce a uniform homogeneous product.

C.2 Placement - Additional Requirement for CCPR
Place material in even lifts no greater than 4 inches in thickness.

2390.4 MEASUREMENT

Measure the CIR/CCPR layer by the square yard.

Measure the bituminous material for mixture by the ton.
Measure the bituminous material for fog seal by the gallon.
Measure cement by the ton.

Measure additional aggregates by the ton

12\390.5 PAYMENT

The Department will pay for the correction of in-situ areas that are unstable through no fault of the Contractor’s
operations, if directed by the Engineer, per 1402.5, “Extra Work”.
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The contract unit price for the CIR/CCPR includes the cost of milling, production, testing, placement, occasional variations
in bituminous pavement thickness, compacting, removing vegetation and topsoil adjacent to the surface, water, and required and
necessary maintenance including cleaning the surface.

Payment for any required additional additives required in the Contract is incidental.

Payment for the CIR/CCPR layer will be made on the basis of the following schedule:

] item No.: Item: Unit: ||
2105.509 Cement ton
2211.509 Aggregate Base, Class ____ ton
2215.509 Bituminous Material For Mixture ton
2355.506 Bituminous Material for Fog Seal gallon
2390.504 CIR — CCPR Bituminous square yard

2399 PAVEMENT SURFACE SMOOTHNESS

2399.1 DESCRIPTION
This work consists of measuring the smoothness of the final concrete or bituminous surface.

A Definitions

The Department defines “Smoothness” as the Mean Roughness Index (MRI) value per 0.1 mi segment. The Department
defines “Areas of Localized Roughness” (ALR) as areas greater than or equal to the limiting criteria for a continuous MRI calculation
with a 25 ft interval, as calculated using the FHWA's Profile Viewing and Analysis (ProVAL) software.

2399.2 MATERIAL REQUIREMENTS

A Inertial Profiler (IP)

Provide a Department certified, calibrated, and documented IP meeting the requirements of ASTM E 950, Class 1 and
procedures maintained by the MnDOT Pavement Engineering Section. Refer to the procedures maintained by the MNDOT Pavement
Engineering Section or to the MNDOT Smoothness website for the required settings for individual certified IPs.

Provide an IP capable of producing a profilogram and exporting raw profile data in an unfiltered electronic Engineering
Research Division (ERD) file format. Produce ERD filenames in the YYMMDD-T-N-D-L-B-E.ERD standardized format in accordance
with Table 2399-1:

Table 2399-1
Standardized Naming Convention for ERD Files
Abbreviation Definition
YY Two-digit year
MM Month (include leading zeros)
DD Day of month (include leading zeros)
T Route type (I, MN, US, CSAH, etc.)
N Route number (no leading zeros) and auxiliary ID (if applicable)
D Primary route direction (I or D)
Lane number (1 for driving lane, increasing by one for each lane to
L the left; 0 for other lanes such as acceleration/deceleration lanes,
ramps, loops)
Beginning station
E End station
B Profile Analysis Software

Use ProVAL software to conduct a profile analysis to determine Smoothness and ALR. Report MRI values in units of in
per mi to one digit right of the decimal in accordance with conventional rounding procedures.

C Operator Certification

Provide an operator, trained in the operation of the particular IP in accordance with 2399.2.A, “Inertial Profiler,” and
knowledgeable in the use of the required profile analysis software in accordance with 2399.2.B, “Profile Analysis Software.” Ensure
profiler operators pass a proficiency test and possess a current certification issued by the Department. The Contractor may access
a list of certified operators on the MNDOT Smoothness website. Provide documentation of operator certification to the Engineer.

D Submittals
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D.1 Before Profiling
Provide the Engineer with current, valid documentation, issued by the Department, indicating both the IP and the
operator certification.

D.2 Day of Profiling
Submit a printout containing the IP’s settings, each segment’s left and right wheel path International Roughness Index
(IRI) values, and the signature of the operator to the Engineer on the same day of the profiling.

Submit electronic files in ERD format representing the raw data from each pass on the same day of the profiling.

If the Contractor fails to submit actual data to the Engineer on the day of profiling, the Department will require the
Contractor to reprofile the measured segments.

D.3 Upon Completion of Pavement Placement

Within 5 calendar days of the placement of all mainline pavement and before beginning corrective work, submit a paper
ProVAL summary report for each lane, indicating the results of the “Smoothness Assurance” analyses. Use the ERD filenames in
accordance with 2399.2.A, “Inertial Profiler” to create ProVAL summary reports.

If the summary reports indicate no ALR, submit a final Profile Summary worksheet in accordance with 2399.2.D.5, “After
Corrective Work.”

D.4 Before Corrective Work

If the summary reports indicate any ALR, submit a written corrective work plan to the Engineer in accordance with
2399.3.E, “Corrective Work.” Include the beginning and ending points of locations planned for correction in the corrective work
plan. Do not begin corrective work before the Engineer approves the plan.

If the Engineer elects to assess a monetary deduction for ALR in accordance with Table 2399-7 instead of requiring
corrective work, submit a final Profile Summary worksheet in accordance with 2399.2.D.5, “After Corrective Work.”

D.5 After Corrective Work

After reprofiling, submit a paper summary ProVAL report for each lane, indicating the results of updated “Smoothness
Assurance” analyses to the Engineer. Submit the appropriate MnDOT Profile Summary worksheet available on the MnDOT
Smoothness website. The worksheet should match the type of construction and the letting year of the project.

2399.3 CONSTRUCTION REQUIREMENTS
Using an IP, measure the final pavement surface for MRI unless otherwise excluded in Table 2399-3.

Unless otherwise approved by the Engineer, perform all profiling in the presence of the Engineer. Schedule profiling with
the Engineer. Reprofile any pavement profiled in the absence of the Engineer as directed by the Engineer at no additional cost to
the Department.

The Engineer will use a 10 ft straightedge to evaluate areas excluded from surface testing with the IP in accordance with
Table 2399-3.

A Pavement Surface Testing
Remove objects and foreign material from the pavement surface before performing the pavement surface evaluation.
Provide traffic control required for testing and performing corrective work on the final pavement surface.

Run the IP in the direction of traffic. Measure profiles in the left and right wheel paths of each lane.

Test and evaluate each lane separately. The Engineer will determine the length in miles of each mainline traffic lane.
Operate the IP at the optimum speed as recommended by the manufacturer.

Separate each lane into segments 0.1 mi in length. Evaluate the remainder segment less than 0.1 mi in each lane as an
independent segment. The Engineer will prorate pay adjustments for length.

Make each pass continuously, regardless of length, and end passes before exclusions in accordance with Table 2399-3,
“Areas Excluded from Smoothness and ALR Evaluation.” Begin each subsequent pass 50 ft before, and including, construction
headers and end-of-day work joints.

For percent improvement projects, measure Smoothness before the beginning of construction and after the completion of
construction. Use the same stationing for the final profiling as the stationing used for the initial profiling to allow for a direct
comparison of Smoothness when calculating the percent improvement. Measure the Smoothness Before Paving and the
Smoothness After Paving values with the same IP.
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The Engineer will use a 10 ft straightedge to measure for surface deviations in accordance with 2301, “Concrete
Pavement,” and 2360, “Plant Mixed Asphalt Pavement.”

B Exclusions

Table 2399-2 indicates areas that are excluded from Smoothness evaluation, but still require measurement with an IP,
and are subject to evaluation for ALR and the 10 ft straightedge. Table 2399-3 indicates areas that are excluded from surface
testing with the IP, but are subject to evaluation with the 10 ft straightedge.

Table 2399-2
Areas Excluded from Smoothness Evaluation

For All Pavements

Paving in areas with a posted vehicle speed less than or equal to 45 mph
Ramps and loops

Acceleration and deceleration lanes less than or equal to 1,000 ft in length
Projects less than 1,000 ft in length

For Bituminous Pavements

Single lift overlays placed directly on concrete

For Concrete Pavements

Intersections constructed under traffic — begin and end exclusion 100 ft from the intersection
radius

Doweled shoulders greater than or equal to 10 ft in width

Table 2399-3
Areas Excluded from Smoothness and ALR Evaluation

For All Pavements

Paving in areas with a posted vehicle speed less than or equal to 35 mph
Paving in areas with a cautionary vehicle speed less than or equal to 35 mph
Turn lanes, crossovers

10 ft on either side of obstructions in lane that obstruction is located
Side streets, side connections

150 ft before stop signs at an intersection

150 ft before yield signs at a roundabout

Bridge decks and approach panels

20 ft from bridge decks and approach panels

20 ft from terminal headers tying into existing pavement

For Bituminous Pavements

Paved shoulders

Intersections where mainline profiles are merged or blended into the cross street profile —
begin and end exclusion 100 ft from the intersection radius

For Concrete Pavements

Doweled shoulders less than 10 ft in width
Undoweled shoulders

Headers adjacent to colored concrete

C Calculations

C.1 Smoothness
Obtain Smoothness values in an individual lane using the ProVAL “Smoothness Assurance” analysis with the 250 mm
filter.

For percent improvement projects, use the Smoothness Before Paving and Smoothness After Paving values to calculate
the percent ride improvement.

C.2 Areas of Localized Roughness
Identify ALR using the ProVAL “Smoothness Assurance” analysis, calculating MRI with a continuous short interval of 25 ft
with the 250 mm filter.

D Pay Adjustments
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D.1 Smoothness
Evaluate Smoothness requirements using the equations and criteria in accordance with the following tables:

(1) Table 2399-4 for bituminous pavements,
2) Table 2399-5 for concrete pavements, and
3) Table 2399-6 for percent improvement projects.

The Engineer will base pay adjustments on the segment Smoothness value (or percent improvement value, for percent
improvement projects) measured at the completion of surface pavement, unless corrective work is required by the ProVAL summary
report results. If a segment is less than 100 ft in length and Table 2399-4, Table 2399-5, or Table 2399-6 requires corrective work,

the Engineer will waive the corrective work requirement for the segment and instead assess a prorated disincentive. The

Department will still subject the segment to ALR analysis in accordance with Table 2399-7.

For segments requiring corrective work, reprofile the entire 0.1 mi segment after performing corrective work as directed
by the Engineer and enter the reprofiled Smoothness values into the final Profile Summary worksheet.

D.1l.a Bituminous Pavements
Table 2399-4 contains pay adjustments for bituminous pavements. See Section 2360, “Plant Mixed Asphalt Pavement” of

the Special Provisions for the ride equation requirements.

Table 2399-4
Smoothness Pay Adjustments and Corrective Work for Bituminous Pavements
Equation Smoothness Pay Adjustment

q in/mi $/0.1 mi
< 25.0 400.00

HMA-A 25.0-75.0 800.00 — 16.000 x Smoothness
> 75.0 Corrective Work to < 50.0 in/mi
< 30.0 270.00

HMA-B 30.0 - 80.0 594.00 — 10.800 x Smoothness
> 80.0 Corrective Work to < 55.0 in/mi
< 35.0 180.00

HMA-C 35.0-95.0 390.00 — 6.000 x Smoothness
> 95.0 Corrective Work to < 65.0 in/mi

For bituminous projects, the Engineer will not pay any positive Total Pay Adjustments if greater than 25 percent of all

mainline density lots for the project fail to meet the minimum density requirements in accordance with 2360, “Plant Mixed Asphalt

Pavement.”

D.1.b Concrete Pavements
For concrete pavements, the Engineer will use equation PCC-A.
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Table 2399-5
Smoothness Pay Adjustments and Corrective Work for Concrete Pavements
Equation Smoothness Pay Adjustment
q in/mi $/0.1 mi
< 45.0 890.00
PCC-A 45.0 - 85.0 2892.50 — 44.500 x Smoothness
> 85.0 Corrective Work to < 65.0 in/mi

If the Contractor adds water to the pavement surface without approval by the Engineer, the Engineer will not pay any
positive Pay Adjustments for 0.1 mile segments where the water was added and the Engineer may reject the pavement in
accordance with 1512, “Unacceptable and Unauthorized Work.”

D.1.c Percent Improvement Projects

The Engineer will base pay adjustments on the segment percent improvement values. The Engineer will calculate the
percent improvement in accordance with the following equation:

%l Smoothness Before Paving — Smoothness After Paving
ol = X

100
Smoothness Before Paving

Determine the Smoothness Before Paving value before patching or other repair. Determine the Smoothness After Paving
value after the completion of paving and any corrective work.

Table 2399-6
Smoothness Pay Adjustments and Corrective Work for Percent Improvement
Projects
. Percent Improvement Pay Adjustment
Equation (%) $/0.1 mi
> 70.0 180.00
PI 0.0 to 70.0 —180.00 + 5.143 x (%I)
< 0.0 Corrective Work to %I of at least 0.0

For bituminous percent improvement projects, the Engineer will not pay any positive Total Pay Adjustments if greater
than 25 percent of all mainline density lots for the project fail to meet minimum density requirements in accordance with 2360,
“Plant Mixed Asphalt Pavement.”

I Correct segments with a percentage improvement of less than 0.0 percent at no additional cost to the Department as
required by the Engineer.

D.2 Areas of Localized Roughness
The Engineer will evaluate ALR in accordance with Table 2399-7, “ALR Monetary Deductions and Corrective Work
Requirements.”
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The Engineer will consider areas of ALR acceptable if the reprofiled segment contains no ALR. The Department will
reduce payment for ALR remaining after reprofiling as determined by the Engineer and in accordance with Table 2399-7, “"ALR

2399.3

Table 2399-7

ALR Monetary Deductions and Corrective Work Requirements

Equation 25 ft Continuous MRI Corrective Work or Monetary
q in/mi Deduction, per linear 1.0 ft
< 175.0 Acceptable

HMA-A or HMA-B,
and a posted vehicle
speed > 45 mph

> 175.0 to < 225.0

Corrective Work unless both the
Engineer and the Contractor agree
to a monetary deduct of $25.00

Corrective Work unless both the

PCC-A and a posted
vehicle speed > 45 mph

> 225.0 Engineer and the Contractor agree
to a monetary deduct of $125.00
< 175.0 Acceptable

> 175.0 to < 225.0

Corrective Work unless both the
Engineer and the Contractor agree
to a monetary deduct of $25.00

> 225.0 Corrective Work
HMA-C, PI, ramps. loops,
concrete intersections <2250 Acceptable
constructed under traffic,
or any paving with a
posted vehicle speed > 225.0 $25.00

< 45 mph

Monetary Deductions and Corrective Work Requirements.”

Corrective Work

Notify the Engineer at least 24 hr before beginning corrective work. Do not begin corrective work before the Engineer
approves the methods and procedures in writing.

Perform corrective work using a surface diamond grinding device consisting of multiple diamond blades, unless otherwise
approved by the Engineer. Fog-seal diamond ground bituminous surfaces as required by the Engineer and at no additional cost to
the Department. Repair and replace joint sealant damaged by diamond grinding on concrete pavement as directed by the Engineer

and at no additional cost to the Department.

The Contractor may correct bituminous pavements by overlaying the area or replacing the area by milling and inlaying as

approved by the Engineer. If milling and inlaying or overlaying, perform work in accordance with 2399, “Pavement Surface

Smoothness,” over the entire length of the correction. If milling and inlaying or overlaying, use a transverse saw cut to begin and
end the surface correction.

Perform corrective work across the entire lane width. Maintain the pavement cross slope through corrective areas.

Perform coring to determine if diamond grinding corrective work results in thin pavements, as directed by the Engineer.

Provide additional coring for thickness verification at no additional cost to the Department. The Department may reduce the

payment for thin pavement sections after diamond grinding. Handle residue and excess water resulting from diamond grinding in
accordance with 1717, “Air, Land, and Water Pollution.”

Perform surface corrections before placing permanent pavement markings. Replace permanent pavement markings
damaged or destroyed by corrective work at no additional cost to the Department.
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Reprofile segments containing corrected areas with the same certified IP in accordance with 2399.2.A, “Inertial Profiler” I
within 5 calendar days of the completion of corrective work required by the Engineer.

F Retesting
Perform retesting as directed by the Engineer and within 30 days of the original profiling.

If the retested Smoothness values differ from the original Smoothness values by greater than 10 percent, the Engineer
will use the retested values as the basis for acceptance and pay adjustments. If the retested values differ from the original values
by greater than 10 percent, the Department will not pay for the cost of retesting.

If the retested Smoothness values differ by less than or equal to 10 percent of the original Smoothness values, the
Engineer will use the original values. If the Engineer verifies the accuracy of the original results, the Department will pay for
retesting as directed by the Engineer, except for retesting required after corrective work, at $100.00 per lane mi retested or
$500.00, whichever provides the greater amount.

2399.4 METHOD OF MEASUREMENT — (BLANK)
2399.5 BASIS OF PAYMENT

The Department will include the cost of the IP, testing, and traffic control in the relevant contract unit price in accordance
with 2301, “Concrete Pavement,” and 2360, “Plant Mixed Asphalt Pavement.”

238 Minnesota 2018 Standard Specifications



2401.3

Bridges and Structures

2401 CONCRETE BRIDGE CONSTRUCTION

2401.1 DESCRIPTION
This work consists of constructing portions of a bridge made of concrete, except for concrete piling (2452), special
wearing courses (2404), and precast concrete members (2405 and 2412).

The Department defines “bridge deck slab” as the complete structural slab and wearing course constructed monolithically.
The Department defines “bridge structural slab” as only the structural unit upon which will be constructed a separately cast wearing
course. The Department defines “bridge slab” as either “bridge deck slab” or “bridge structural slab.”

2401.2 MATERIALS

A L0003 o= 2461

Provide concrete mix designations as shown on the plans for the specific item of work.

B ReINfOrcEMENt BarsS........cueeeeeeesmsesnsnsnsnsnsnsnsnsnsnsssssasssssssssssssssasssssssssssssnsssssssssssssnsnsssnsnsnsnsnsnsnnnnnnnss 3301

C ] =T N o o o 3303

D Spiral Reinforcement......ouimmeeeesssiimmmmnsessssmmmmmmmssssssmmmmmmssssss s 3305
lE Basic Requirement for Paint.....ccceeeesiimmmmmsmsssssimmmmmssssssmmmmmmssssssmmmmssssssmmmssssssssnmsssssssss 3501
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2401.3 CONSTRUCTION REQUIREMENTS

A General
Refer to 2402, “Steel Bridge Construction,” 2404, “Concrete Wearing Course for Bridges,” 2451, “Structure Excavations
and Backfills,” 2452, “Piling,” 2471, “Structural Metals,” and 2472, “Metal Reinforcement,” for constructing bridges.

B Falsework and Forms

Use forms for concrete except portions of footings that extend into solid rock. Do not cast concrete against the side of an
earth excavation instead of forming. If the special provisions allow driving the sheets along the neat line of a footing, the
Contractor may use cofferdam sheets as forms for footings.

B.1 Material Requirements, with Allowable Stresses or Loads

B.1.a Falsework Piling
Calculate safe pile-bearing capacities in accordance with 2452, “Piling.”

B.1.b  Structural Shapes and Fabricated Assemblies

Reduce the safe load capacity for material or fabricated assembly that has a loss of section due to corrosion, damage, or
previous fabrication. Do not splice shapes used as beams at points of maximum bending stress. All splices shall develop yield on
the gross section and fracture on the net section.

Design trusses, other fabricated sections, and steel beams meeting the requirements of the AASHTO Guide Design
Specifications for Bridge Temporary Works and the AASHTO Standard Specifications for Highway Bridges. The Contractor may
increase the allowable stresses in the AASHTO Standard Specifications for Highway Bridges by no greater than one-third.

Design and use form ties and other steel devices planned for casting into concrete so that the major part, or the entire
device, remains permanently in the concrete. If using a device that passes through a concrete surface exposed to view in the
completed structure, use a device removable to a depth of at least 1 inch from the concrete face without spalling or damaging the
concrete.
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B.1.c Lumber

Provide lumber free of defects that may adversely affect its strength or the appearance of exposed concrete lines and
surfaces, such as crooks, twists, warps, and variations in dimensions. Surface the side of lumber pieces that will contact concrete.
If not using form lining, surface or dress and match abutting edges to prevent mortar leakage.

Working stresses for lumber shall not exceed the maximum stresses specified in the Bridge Construction Manual,
Falsework and Forms section. Provide sheathing lumber, either with or without form lining, at least 1 inch nominal thick and no
greater than 8 inches wide for exposed concrete surfaces. If a single piece of lumber will completely cover a concrete surface and
the lumber is not cupped or warped, the Contractor may use wider lumber. For curved surfaces with a radius of less than 5 ft, the
Contractor may use sheathing thinner than 1 inch nominal as approved by the Engineer.

B.1.d Plywood Sheathing
Provide plywood for form sheathing meeting the following requirements and characteristics:

(1) Consisting of at least five plies;

2) Nominal thickness of at least 34 inch;

3) Plyform exterior grade with sanded or overlaid surfaces specially manufactured for use as form sheathing; and
4 Strength requirements as specified in the Bridge Construction Manual, Falsework and Forms section.

The Contractor may use the plywood without backing if it meets the above requirements.

For curved surfaces with a radius of less than 5 ft and for slab sections between girders or beams, the Contractor may
provide plywood sheathing thinner than 34 inch nominal, as approved by the Engineer.

B.1.e Form Lining

If the contract requires form lining, use plywood sheathing with a smooth surfaced material that will produce a concrete
surface substantially as smooth and uniform as that obtained using sanded or overlaid plywood sheathing in good condition with no
warps or damaged areas. Use the same kind of form lining material throughout an exposed concrete face. Place the form lining to
produce a smooth contact surface that is free of defects. Provide smooth form lining free of defects that cause irregularities that
the specified concrete finishing operations in 2401.3.F, “Finish of Concrete,” cannot remove.

Provide form lining material with a uniform thickness and edges that form mortar tight joints.

Ensure that bolt, nail, or rivet heads and weld deposits are flush with the form lining face in contact with concrete.

If using form lining sheets or sections, use material that minimizes the number of joints.

B.1.f Forms for Circular Columns

Use forms that can withstand design concrete pressures without distortion. Use forms to produce a concrete surface free
of visible ridges and depressions. If form lining is shown on the plans, the Contractor may use fiber molds. When using form
brands not previously used, provide the Engineer with the manufacturer’s data.

B.1.g Chamfer Strips

Provide chamfer strips, smooth on all sides and uniform in cross section dimensions without rounded corners. If using
wood strips, provide wood strips made of straight grain soft wood. Size chamfer strips as shown on the plans and in accordance
with 2401.3.B.6, “Form Construction.”

B.2 Design of Falsework and Forms
Submit detailed plans for falsework and forms to the Engineer.

Provide falsework members designed to safely carry the following forces:

(1) Dead load of the falsework members only;

2) Dead load of the green concrete, computed at 150 Ib per cu. ft;

3) A vertical live load of 20 Ib per sq. ft applied on the upper concrete surface;

“4) Dead load of the forms and other falsework members supported by the members; and
(5) Equipment loads and material stockpile loads anticipated for use during construction.

Provide forms designed to safely carry the following forces:

(1) Dead load of the forms only;

2) The dead load of green concrete, computed at 150 Ib per cu. ft;

3) A vertical live load of 50 Ib per sq. ft applied on the upper concrete surface.

4 All equipment loads and material stockpile loads anticipated for use during construction.

Consider the specified live load as the minimum. Adjust for concentrated loads that may produce higher live loads on a
member than the minimums specified.
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Provide falsework and forms designed in accordance with the following as specified in the Bridge Construction Manual,
Falsework and Forms section:

(1) Concrete pressures;

2) Standard formulas;

3) Allowable stresses;

“4) Deflections; and

(5) Deviations of alignment.

Provide credible information regarding the performance of the proposed falsework and forms under concrete load
construction for any type of construction not included in the Bridge Construction Manual, Falsework and Forms section, as
requested by the Engineer.

Before using devices or fabrications that the Engineer determines the Department does not have sufficient performance
information on, conduct full scale field or laboratory testing of falsework and forms at no additional cost to the Department, as
directed by the Engineer.

B.3 Form Lining Requirements
Nail form lining backed by sheathing to prevent bulging. Fasten plywood at least 34 inch thick to its supports to ensure
stiffness and close contact between the plywood and supports.

Tightly butt edges of plywood sheets and form panels without offset to form a mortar tight joint. The Engineer will allow
the Contractor to patch or seal joints that will not seal with cold water putty, expandable foam, or an equivalent approved by the
Engineer.

Place joints in form lining sections or between adjacent form panels following the same horizontal line. Place horizontal
joints on all columns of a unit to the same level. Align joints in form lining vertically and horizontally.

On forms for concrete faces exposed to view, drill holes for form bolts through sheathing or form lining without
splintering the face of the form in contact with the concrete. If using both sides of sheathing, avoid splintering on both faces.

Use form lining in accordance with 2401.3.B.1.e, “Form Lining,” for formed surfaces. The Department will not require use
of form lining for buried surfaces or surfaces hidden from view in the completed structure, except as shown on the plans.

If using recessed rustication strips to divide a concrete surface into panels as shown on the plans, set rustications to
cover the joints in the form lining. Concrete panels with a rubbed surface finish or a special surface finish do not require form lining
joints to be covered by rustication strips.

B.4 Falsework Requirements
Support falsework on piling, on ledge rock, on parts of the structure, or on temporary footings.

Do not weld on stress-carrying steel members of the bridge superstructure except as specified in 2402, “Steel Bridge
Construction.”

Drive falsework piling to a bearing capacity and penetration that will adequately support the superimposed loads without
settlement as shown in the falsework plans.

Use temporary footings to support falsework in accordance with the following:

1) Submit geotechnical borings, testing, analysis, and calculations, including soil bearing capacity, anticipated
settlement, and sliding resistance, for proposed footings showing that detrimental settlement will not occur
under maximum construction loads and conditions anticipated at the site.

2) Protect footings from undermining, freezing, or being overspread with water.

3) Use when approved by the Engineer, otherwise support with pilings.

Cut off falsework piling in a bent to provide uniform bearing for the pile cap. Securely fasten caps to the pile heads or
posts. Securely brace each falsework bent with timber of adequate size as shown on the falsework plans. Securely brace the bents
to adjacent bents.

Provide falsework for superstructures in widths greater than the overall width of the superstructure to brace side forms to
the falsework.

On bridges with separate roadways, support the form and falsework supports for each roadway slab with beams or
girders under that roadway.
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Locate primary supports for concrete slab spans and the bottom slab for concrete box girders no greater than 2 ft from
the construction joints in the slabs.

Provide falsework for slab overhangs for steel beam spans capable of resisting torsional stresses. Use knee bracing, cross
bracing, struts, ties, or other methods approved by the Engineer to prevent pronounced deflections caused by stresses. Bracing is
particularly critical when slab overhangs are greater than the beam depth.

B.5 Removal of Falsework

Do not release falsework supporting concrete structures and concrete members until the completion of the curing period
in accordance with 2401.3.G, “Concrete Curing and Protection,” plus 1 calendar day of drying out time. Release falsework
supporting post tensioned structures after stressing the post tensioning tendons as described in the specifications and shown on the
plans.

Do not place loads on concrete members until completion of curing and after the release of falsework, unless otherwise
approved by the Engineer.

Determine adequate strength for the complete structure using the last concrete cast affected by the release of falsework.
Loosen supporting falsework to allow the concrete to uniformly and gradually take the stresses due to its own weight.

Begin releasing the falsework at or near the center of a span for the full width of the span. Simultaneously release
falsework toward both ends of the span unless otherwise approved by the Engineer. On continuous span concrete superstructures,
with or without cantilevers and hinges, release falsework simultaneously and uniformly in all spans unless otherwise approved by
the Engineer.

Remove falsework piles located within the roadbed to an elevation of at least 4 ft below the subgrade adjacent to the
pile. Remove falsework piles located in a stream or lake bed and within the limits of low water to the elevation matching the
surface of the stream or lake bed. In established navigation channels, remove falsework to an elevation of at least 2 ft below the
surface of the channel bottom. Remove all other piles to an elevation of at least 2 ft below ground elevation.

Remove falsework supports used for the top slab of concrete box girder spans and steel box girder spans.

Unless otherwise approved by the Engineer, remove temporary footings unless the top surfaces of the footings are at
least 4 ft below the grading grade or at least 2 ft under other ground surfaces.

Backfill and compact open excavations resulting from the removal of falsework in accordance with 2451, “Structure
Excavations and Backfills,” at no additional cost to the Department.

B.6 Form Construction
Provide forms meeting the following requirements and characteristics:

(1) Designed and constructed to safely resist the pressure of fluid concrete under vibration and of other loads
incidental to the construction operations;
2) Constructed and erected mortar tight so that the finished concrete conforms to the dimensions and contours

shown on the plans, and so that undulations and waves on exposed finished concrete surfaces do not exceed
the maximum shown in the Bridge Construction Manual, Falsework and Form section;

3) Set true to the designated lines shown on the plans; and

“4) Rigidly maintained until the concrete has sufficiently hardened to allow removal of forms per 2401.3.B.8,
“Removal of Forms.”

For vertical construction joints in a concrete unit with a rubbed surface finish, locate joints in form sections to allow the
removal of the major part of the forms to allow the initial rubbed surface finish on the cast portion.

Construct vertical forms that will permit removal independent from overhead falsework.
Place sheathing lumber horizontally unless otherwise approved by the Engineer.

Construct splices in wales so the wale remains effective continuously for its entire length. Stagger splices in each
member of a double wale at least one stud space.

The Contractor may leave openings in the forms to clean out extraneous matter or to facilitate the placement of concrete
if the Engineer approves the number and location of openings. Construct closures for openings to ensure a tight fit flush with the
adjoining surfaces.

Unless the plans show otherwise, use chamfer strips with 34 inch sides to form chamfered corners where exposed
intersecting concrete surfaces meet at angles no greater than 90 degrees. The Department will not require chamfered corners at
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the corners of beam stools under decks with mortar tight joints. If the contract does not require joint edging, use similar moldings
with %2 inch sides at all joints exposed to view. Fasten moldings at intervals no greater than 6 inch.

Set chamfer strips at the tops of pier caps supported on falsework in a manner that will allow adjustment to true bridge
seat elevation after the placement of the bulk of the cap concrete.

The Contractor may provide forms for keyways at construction joints in concrete constructed with nominal lumber
dimensions and with side bevels no greater than 1:10.

Provide forms for open joints capable of removal without damaging the joint after the removal of the form.

If the contract requires a construction joint between the bridge slab and barriers, curbs, or medians, set the forms for
subsequent placement after placement of the bridge slab in all spans that could cause a deflection in the span the superimposed
concrete is cast on.

Before setting grade elevations for curbs, sidewalks, medians, and railings, free the concrete box girder spans and
concrete slab spans from temporary supports.

Do not drive nails into the hardened concrete to fasten forms for roadway faces of curbs, sidewalks, and medians. Use
braces and struts to maintain proper line and batter for roadway curb face, sidewalk, and median forms, if these are cast separately
from the slab. Do not use internal spreaders. Remove bolts and pins set or drilled into the slab for the form work to a depth of at
least 12 inches below the slab surface without spalling or damaging the concrete. Fill the holes flush with non-shrink grout listed
on the Approved/Qualified Products List.

If constructing a bridge with a horizontal curve as shown on the plans, construct the forms for edges of slab, curbs,
copings, medians, and railings to that degree of curvature within a tolerance of s inch in 10 ft.

B.7 Treatment of Forms
Before placing reinforcement, treat the contact faces of forms with a form coating material in accordance with 3902,
“Form Coating Material.” Apply the form coating at the rate recommended by the manufacturer.

Protect form lining treated before erection from accumulations of dust and dirt.
Use water to flush faces of forms that contact concrete immediately before placement of concrete.

B.8 Removal of Forms
Do not remove forms until provisions are in place for continuous curing in accordance with 2401.3.G, "Concrete Curing
and Protection."

Remove forms and form ties carefully to prevent spalling or marring of the concrete surface and to avoid breaking off
concrete corners.

The Contractor may remove forms for the roadway face of curbs, sidewalks, and medians when the concrete can retain
its shape and if weather conditions allow the start of the specified concrete finish per 2401.3.F.2.d, “Curb, Sidewalk, and Median
Finish,” immediately after removing the forms.

Remove column and wall forms before releasing the falsework supports from concrete supported by the column or wall.

Do not remove forms for rustication, fluting strips, and drain recesses at the same time as the face forms. Leave
rustication, fluting strips, and drain recesses forms in place until it is possible to remove these items without spalling, chipping, or
marring of concrete corners or edges.

Remove forms for the webs of concrete box girder spans and provide the web concrete with an ordinary surface finish
before setting the forms for the top slab in place at that location.

Remove interior forms in concrete box girder spans. Remove deck forms on the interior of steel box girder spans. Clear
loose material from the inside of the concrete box girders and steel box girders, and sweep the box clean.

B.9 Re-Use of Forms

The Contractor may reuse forms and form liners if they are sufficiently rigid so that the undulation of the concrete surface
does not exceed !/s inch when checked with a 5.0 ft straightedge or template. If the form lining between supports show
conspicuous permanent set, remove the form lining and correct before reuse.
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Plug or cover open holes in sheathing. Plug open holes in form lining flush with the lining. Repair blemishes on the form
lining surface to a smooth and even surface. Clean adhering concrete and extraneous matter from form surfaces in contact with
concrete before reuse.

lc Placement of Concrete — General Requirements
Complete the placement of forms, falsework, bracing, and reinforcement bars for the entire concrete cast and have
concrete placement and finishing equipment and curing material on site before placing the concrete.

Notify the Engineer at least 24 h in advance of the casting of concrete to allow the Engineer to inspect forms,
reinforcement bars, materials, and equipment. Do not place concrete until the Engineer inspects and approves the work.

Perform mixing, placing, and finishing of concrete under adequate lighting conditions.

Transport and place concrete without segregating the batch materials. Place concrete in or near its final position without
displacing the reinforcement while completely enveloping the reinforcement in the concrete.

Keep equipment for transporting, placing, and finishing concrete free of foreign matter and coatings of hardened
concrete. Waste the water used for cleaning equipment outside of the forms as approved by the Engineer.

Clean forms and reinforcement bars and remove debris inside the forms before placing concrete.

Place concrete under water only when used for a cofferdam seal and as shown on the special provisions or as approved
by the Engineer.

When placing concrete on or against earth and porous rock foundations, moisten the surfaces before placing concrete.
Footings cast in solid rock will not require side forms.

Place concrete between required or permissible joints as shown on the plans in a continuous operation. If a breakdown
in the concrete placement operation occurs and the concrete placed to that point sets so that re-vibration is not possible, cover the
surface of the concrete with an approved bonding agent or mortar as directed by the Engineer before placing fresh concrete against
it.

Place concrete at a rate that does not exceed fluid pressure for which forms were designed. Stop casting operations at
signs of overstress or excessive deflection.

Except for seals, deposit and compact concrete in continuous horizontal layers no greater than 1 ft thick. In columns and
thin walls, the Contractor may increase the thickness by no greater than 3 ft. Place and compact concrete before the concrete in
the preceding layer takes its initial set. Place layers of concrete within 1 h of placing the next layer of concrete at the same point,
unless otherwise directed by the Engineer.

Do not drop concrete from a height greater than 4 ft unless confined in a vertical down spout or other approved type of
pipe or unless the Engineer approves another placement method. Use as many down spouts as needed to place concrete at a
horizontal level. The Contractor may use inclined pipes, belts, or chutes to discharge concrete into the hopper of the downspout if
the Contractor provides approved means of preventing segregation.

Place concrete buckets as close as practical to the point of deposit before discharging concrete. Discharge concrete at a
rate that does not displace reinforcement bars, forms, supports or any embedded items. Do not discharge excess concrete in a pile
for re-handling.

Remove laitance and foreign matter if it accumulates on the inside of the forms.

Do not mix dried or hardened concrete accumulations with fresh concrete. As the concrete rises in the forms, keep the
form surfaces and reinforcement bars free of concrete spatters that may harden and become part of the mix. Remove dried
concrete and dust accumulations on the form surfaces and reinforcement bars above construction joints before placing the next
concrete lift. Do not damage the form surfaces, reinforcement bar coating, or the steel-to-concrete bond when removing excess
concrete.

Work the coarse aggregate away from the forms. Force the concrete under and around the reinforcement bars without
displacing the bars.

If casting a wall or column greater than 5 ft tall integrally with a beam, strut, or slab, allow from 30 min to 90 min, as
determined by the Engineer, to elapse between placement of the concrete to the level of the bottom of the beam, strut, or slab and
placement of the concrete above this level.

For caps supported by more than one column, cast columns uniformly and allow from 30 min to 90 min to elapse, as
determined by the Engineer, before placing the cap.
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Clean set concrete of loose material, laitance, and dirt before placing fresh concrete against it. Sand or water blast
superstructure concrete to clean the set concrete. Avoid damage to coating on reinforcement bars. Before placing the fresh
concrete, draw the forms for the fresh concrete tight against the set concrete. Keep the contact surfaces of the set concrete wet
until depositing the fresh concrete.

If the Engineer determines that shock waves from pile driving, blasting, or other operations will damage the concrete,
complete these operations before placing concrete or suspend these operations until the concrete gains adequate strength per
2401.3.G, “Concrete Curing and Protection.”

Do not support runways for concrete transportation by the forms unless approved by the Engineer.

Remove the span falsework and obtain an acceptable bridge slab cure before placing concrete barriers unless otherwise
approved by the Engineer.

D Compaction of Concrete
Compact concrete, except for cofferdam seals, using mechanical vibration applied internally. Operate vibrators at a
frequency of at least 4,500 impulses per min. Compact each batch of concrete immediately after placement.

Apply vibrators at points no farther apart than twice the radius of the vibrator’s visibly effective range. Manipulate the
vibrators to work the concrete around reinforcement and imbedded fixtures and into the corners and angles of the forms. Use
spading to supplement vibration to produce smooth surfaces and dense concrete along form surfaces and in corners and locations
unreachable by vibrators.

Apply vibration at the point of deposit of freshly deposited concrete. Vibrate long enough to compact the concrete but
not so long as to cause segregation and localized areas of grout. Insert and withdraw vibrators in a vertical orientation.

Do not apply vibration to, or apply vibration directly on reinforcement bars to sections of concrete that has hardened to
the degree that the concrete ceases to be plastic under vibration. Do not use vibrators to make concrete flow in the forms; this
action will cause segregation.

Use non-metallic vibrator head for compaction of concrete around epoxy-coated components per 2472.3.C.3, “Special
Requirements for Coated Bars.”

E Joint Construction
Perform joint construction as shown on the plans and in accordance with the following:

E.1 Transverse Construction Joints
Make grooves or saw cuts 3% inch wide by 1 inch deep in accordance with the following unless otherwise shown in the
plans or directed by the Engineer:

1) At transverse construction joints in the bridge slab unless otherwise directed by the Engineer;
2) To the full width of the roadway between gutter lines; and

3) Directly over the construction joint before placement of curb forms.

E.2 Weakened Plane Joints

Use a grooving tool or a removable insert when casting the slab to extend and form a weakened plane under sidewalks
and at other slab locations where a saw cut is not possible. Place the insert or groove to cut the fresh concrete on a straight line to
a depth of 1 in. When using an insert, coat with oil or grease before placement. Withdraw the insert when the concrete has set
enough to retain the groove shape with the insert removed.

Locate the weakened plane to fall vertically below the sidewalk, curb, or median joint at that location. On skewed bridges
with exterior girders or beams under curbs, sidewalks, or medians that are normal to the longitudinal axis of the bridge, extend the
weakened plane using a removable insert. Place the insert as a continuation of the line to be cut, extending to the centerline of the
exterior girders or beams.

Outward from the centerline of the exterior girders or beams, place the weakened plane common to the joint placed in
the curb, sidewalk, or median. Form a vertical ¥z inch V-shape in the edge of the slab at the end of the weakened plane at that
location.

E.3 Open or Filled Joints

Form the distance between faces of open joints with removable inserts, headers, or templates to provide the opening
shown on the plans for the temperature range prevailing at the time of concrete placement. Refer to the tabulation shown on the
plans or shop drawings for the required openings at various temperatures. The temperatures listed represent the temperature
anticipated when the slab is cast. Joints may widen due to concrete shrinkage.
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After placing the bridge slab adjacent to an elastomeric seal expansion joint, and after curing and drying the concrete, the
Engineer will measure the constructed joint openings. The Engineer may reject openings that deviate from the size shown on the
plans by greater than 3/16 inch as unacceptable work in accordance with 1512, “Unacceptable and Unauthorized Work.” The
Department will also consider offsets at joints between segments as unacceptable work.

The Contractor may use preformed joint filler to form vertical joints. When using cork joint filler to form a vertical joint,
anchor with copper nails 272 inches long at 20 inch centers. Where the contract requires chamfered corners at joints created by
using preformed material, trim the preformed filler back to the inside of the vee formed by the chamfer strip.

E.4 Expansion Joint Devices
Provide, assemble, and install bridge slab expansion joint devices as shown on the plans and in accordance with
2402.3.K, “Expansion Joint Devices.”

F Finish of Concrete

F.1 General
Surface finish concrete that is properly set, and only during weather conditions, or with weather protection, approved by
the Engineer.

F.2 Formed Surfaces

F.2.a Ordinary Surface Finish

Provide ordinary surface finish on formed surfaces of concrete structures. If applying special surface finishes to
conventionally formed concrete surfaces, sand or water blast the surface before ordinary surface finishing to break the surface film
and to remove laitance, form release agent, dirt, and other foreign matter that might adversely affect adhesion of special surface
finishes.

Immediately after removing the forms, examine the concrete surfaces for defects. Remove and repair concrete with
porosity, honey comb, or segregated materials, as approved by the Engineer. The Engineer will approve the time, method, and
materials used to make concrete repairs. Repair small areas with mortar as specified for surface cavities. The Engineer may
require formed surfaces to repair large areas. The repairs may require a bonding agent, mechanical bonds, or both. Cure repair
work as approved by the Engineer. The Engineer may reject concrete sections with extensive, irreparable defects as unacceptable
work in accordance with 1512, “Unacceptable and Unauthorized Work.”

Remove fins and projections from exposed surfaces and from surfaces that will be waterproofed.

Clean, saturate with water, and fill with mortar all surface cavities produced by form ties. Clean, saturate with water, and
fill with mortar all surface cavities on exposed surfaces with a diameter of at least 3 inch. The Department defines “exposed
surfaces,” as surfaces exposed to view in the completed structure, above low water, and above the final ground line. At unexposed
surface locations or areas where the Engineer determines repairs will not affect the appearance of the completed structure, clean
and fill cavities caused by removing falsework, brackets, form ties, or hanger rods with a silicone caulk listed on the
Approved/Qualified Products List for “Moisture Cured Polymeric Joint Sealer.”

Use mortar consisting of three parts standard Portland cement, six parts mortar sand, and water to fill surface cavities.
Use enough water to produce a mortar consistency as dry as possible to use effectively. Mix the mortar 1 h before use.

Provide a latex or acrylic-based bonding agent listed on the Approved/Qualified Products List for special surface finish.
Mix the bonding agent into the mortar used for ordinary surface finishing on areas that will receive a special surface finish. Add the
bonding agent to the mixing water at a ratio of one part bonding agent to three parts water.

Fill the cavities with mortar. Compact the cavities in place, point, and trim flush with the concrete surface. On exposed
surfaces, remove mortar stains or streaks outside the area of the filled cavity.

After completing the concrete work, remove visible streaks, stains, and blemishes from the surface if the special
provisions do not show additional surface finishing on an exposed surface. Perform additional surface finishing on an exposed
surface for which the contract that requires only ordinary surface finish when adjoining form lining sheets present sharply
contrasting colors or textures. Provide sack rubbed surface finish as a corrective measure if the surface appearance remains
sharply contrasting after the completion of the ordinary surface finish.

If applying the ordinary surface finish before the completion of the curing period, minimize interruption to the curing
when performing the finishing.

F.2.b Sack Rubbed Surface Finish

In areas with numerous surface voids on an exposed surface, the Contractor may use sack rubbed finish to fill the smaller
voids in lieu of the method described under ordinary surface finish. Fill form tie holes and other cavities of at least 3s inch in
accordance with 2401.3.F.2.a, “Ordinary Surface Finish.”
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Grind or sandblast the concrete surface to remove blemishes, discolorations, and thin mortar films covering surface voids.

After the completion of the structure, and when further construction will not produce blemishes and discolorations on the
surface, perform the following operations:

(1) Saturate the surface with water and, beginning at the top, use a rubber float to apply a mortar mixture to fill
the voids. Mix the mortar using the following requirements:

(1.1) One part standard Portland cement,

(1.2) One part mortar sand, and

(1.3) Contains sufficient water to produce a moderately thick paste that will remain in place when applied.

Rewet the concrete surface if it dries before applying the mortar paste.

(2) After the mortar sets in the voids, but before it completely dries, rub the floated surface using a burlap sack
filled with a dry mix of mortar to remove mortar in excess of what was needed to fill the voids. The Engineer
will approve equally effective means of removing the excess mortar.

3) Produce a completed surface meeting the following requirements and characteristics:

3.1) Free of blemishes, discolorations, and surface voids,

3.2) Uniform in texture and appearance, except for the difference in texture between filled voids and the remainder
of the surface.

Correct surfaces not meeting the requirements of this section as approved by the Engineer.

F.2.c Special Surface Finish
Provide a special surface finish for bridges and surfaces required by the contract to produce a smooth surface uniform in
texture and appearance.

Use a Department-approved system listed on the Approved/Qualified Products List for “Special Surface Finish System,” to
apply a special surface finishing consisting of commercially packaged mortar, bonding agent, and 100 percent acrylic paint. Blend
the mortar, bonding agent, and water in the proportions recommended by the manufacturer. Provide 100 percent acrylic paint in
accordance with 3584, “Exterior Masonry Acrylic Emulsion Paint,” and blend at a rate of 1 gal per 50 Ib of dry mortar mix. Produce
a mixture suitable for spray application to vertical concrete surfaces at the specified coverage rate, below.

Mix and remix materials as recommended by the manufacturer.

Apply two coats of the mixture by spraying, as recommended by the manufacturer, using a total coverage rate of 16 sq.
ft per gal of material. Use the first coat to cover the entire surface, taking care not to cause runs, sags, or excessive build-up.

The Contractor may begin special surface finishing operations, including any topcoat applications, at an ambient air
temperature of at least 39° F and rising. Suspend special surface finishing operations if the ambient air temperature falls to 45 °F
and is dropping.

Begin surface finishing operations only when it is possible to perform the work continuously from beginning to completion I
on any one bridge element.

Perform surface finishing so that after drying the final surface is uniform in color and texture, without evidence of laps or
breaks in continuity. Perform corrective work on unsatisfactorily finished areas coated with special surface finishing or topcoat as
directed by the Engineer and at no additional cost to the Department.

F.2.d Curb, Sidewalk, and Median Finish
Provide a surface finish on formed surfaces of medians, delineator curbs, and the roadway face of curbs and sidewalks in
accordance with the following:

(1) Begin ordinary surface finish operations immediately after removing the forms and work continuously to
completion. As the ordinary surface finish progresses, rub the surface with a cork float or fine carborundum
stone to produce a paste on the surface and to expose and fill depressions and surface cavities. Float the paste
to a smooth surface free of coarse texture, swirls, and ridges. Before the surface sets, brush the surface lightly
with a fine bristled brush to remove cement films and produce a uniform surface with a fine grained and
sanded texture, and
1 @ Complete the surface finishing of the formed surface within 12 h after concrete placement. |

F.2.e Barrier Finish

Do not allow horizontal or vertical irregularities greater than % in in any 10 ft length of finished concrete barrier. The
Engineer may reject surfaces and edges not meeting this tolerance as unacceptable work in accordance with 1512, “Unacceptable
and Unauthorized Work.” Remove and replace unacceptable work as directed by the Engineer. Remove and replace extensive
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areas (greater than 10 percent of barrier length) with deviations greater than 2 in. If the Engineer does not direct the Contractor
to remove and replace unacceptable work, the Contractor may leave the work in place with the following price adjustments:

(1) For deviations from /16 inch to 2 inch, the Department will pay for concrete barrier at 75 percent of the
contract unit price; and
2) For minor areas (less than or equal to 10 percent of barrier length) with deviations greater than V2 inches, the

Department will pay for concrete barrier at 50 percent of the contract unit price.
F.3 Unformed Surfaces

F.3.a Miscellaneous Unformed Surfaces
Finish unformed upper horizontal and inclined surfaces, except for the surface of bridge slabs and the surface at
horizontal construction joints, in accordance with the following:

Do not use steel trowels and steel shod floats. Use wood or wood shod templates and strike-offs. Use hand floats and
darbies with wood, canvas, rubber, or cork contact surfaces. Use metal edgers that do not form offsets greater than /s in in the
concrete surface. Do not create waves in the concrete surface when edging. In lieu of using an edger, the Contractor may form
rounded corners using a cove strip that does not create an offset greater than /16 inch with adjacent concrete surfaces.

Place excess concrete in the forms and compact by internal vibration. After a 30 min delay, strike off and screed the
surface with a template forcing the coarse aggregate below the finished surface leaving the surface slightly above finished elevation
to allow for settlement during curing. Repeat the screeding and strike-off operation to obtain the elevation shown on the plans and
contour, except for edging. Waste laitance and excess mortar outside of the forms. After the final strike off and screeding, hand
float the surface to correct irregularities and seal surface tears. Immediately after the water sheen leaves the surface, rework the
surface to a uniform texture using a float. Tool rounded corners and edges to final radius forcing the coarse aggregate beneath the
finished radius. Float to remove trails left by the edging tools.

Apply final texture and finish to the surface in accordance with the following:

(1) Brush or broom bridge curbs and sidewalks and the floor slabs, ramps, landings, and stair treads for pedestrian
bridges and tunnels in a transverse direction using a fairly stiff bristled brush or broom to produce a surface
finish meeting the following requirements and characteristics:

(1.1) Visibly serrated;

(1.2) Not slippery when wet; and

(1.3) Uniform throughout in texture and appearance.

(2) Brush the cement film from the surface to provide a uniform, fine grained, sanded texture using a fine bristled
brush.

Ensure the finished surface does not vary by greater than s inch from a 10 ft straightedge laid longitudinally on the
surface, with transverse surfaces substantially as shown on the plans.

F.3.b Bridge Slabs

F.3.b(1) General

Before placing concrete for a section of bridge slab, and after setting the strike-off rails or guides to correct elevation,
check the top reinforcement for vertical position by operating the strike-off on the rails or guides in the presence of the Engineer.
Attach a filler strip % inch thinner than the minimum concrete cover requirements to the bottom of the strike-off during this check
to detect reinforcement bars that may encroach on the required clearance.

Place the following in a continuous operation proceeding uniformly from edge to edge of the slab or from end to end of
the section:

(1) Each bridge slab section between joints;
2) Each bridge slab section between an end bulk-head and a joint; or
3) With no joints specified, the entire slab.

If the contract does not require a specific sequence or direction for casting slab sections, submit plans for the proposed
casting procedures for approval. Before starting construction, obtain the Engineer’s approval for any change to the casting plans.

If bridge slab placement and finishing is performed at night, provide a “well-lighted” area to accomplish QC/QA
inspections. "Well-lighted" is defined as a minimum of 50 foot candles of artificial light or natural daylight. Use a light meter with
readings in foot candles to verify the adequacy of the lighting.

If at least two spans of continuous beams or girders support a bridge slab section, place concrete at a rate that concrete
will remain plastic for at least one-half a span length back of an intermediate support until placement has proceeded to a point one-
half of the span length ahead of that support. Provide approved admixtures to retard concrete setting time as required to maintain
plasticity.
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If simple span girders support a bridge slab section or if the Contract requires sequence casting for wide continuous beam
bridge decks, place concrete at a forward rate of at least 20 ft per h without producing cold joints between partially hardened
concrete and the adjacent newly placed concrete.

At least 14 calendar days prior to slab placement, provide a slab placement and curing plan for each bridge to the
Engineer for approval. Include the following information in the placement and curing plan:

(1) Anticipated concrete delivery rates;

2) Estimated start and finish time;

3) Material, labor and equipment proposed for placing, finishing, and curing including placement of wet burlap,
soaker hose, or other system to maintain the deck in a moist condition during the curing period;

4) Number of work bridges proposed for use;

(5) Number of people responsible for the various tasks; and

(6) Bulkheading methods and materials proposed for use if the Contractor cannot maintain the proposed concrete
placement rates.

Attend a pre-placement meeting two (2) to four (4) calendar days before the slab placement to review the information
and details provided in the placement and curing plan. The following project personnel are required to attend the pre-placement
meeting:

(1) Contractor;

(2) Engineer;

3) Concrete supplier; and

“4) Concrete pump supplier, if requested by the Engineer.

F.3.b(2) On-site Adjustments for Bridge Slab Concrete
In addition to the requirements set forth in 2461.3.G.4, "Field Adjustments," comply with the following if any adjustments
are necessary on site:

(1) Only admixtures originally incorporated into the mix will be allowed with the exception that Viscosity Modifying
Admixture (VMA) may be used to adjust slump;

2) a maximum of 1 gal of water addition per yd® of concrete, including the any water necessary to dilute
admixtures, may be on site provided that additional water is available to add per the Certificate of Compliance;
and

3) Mix the load a minimum of 5 minutes or 50 revolutions after any additions.

The Engineer will not allow finishing aids or evaporation retarders for use in finishing of the
concrete.

F.3.b(3) Strike-Off of Bridge Slab (Applies to both Bridge Deck Slab and Bridge Structural Slab)

Place the concrete at a rate that ensures the initial strike-off operation is never greater than 10 ft behind the placement
operation. Maintain the head of concrete parallel with the initially screeded surface. Leave excess concrete carried in front of the
screed on the surface when reaching the head of the concrete. Mix with freshly deposited concrete before compacting.
Consolidate any previously consolidated concrete to remove voids, including those caused by footprints or reinforcement deflection.

Strike off and screed the roadway surface after concrete placement and compaction. When the initial strike-off operation
reveals low areas, fill these areas with additional concrete before continuing. Avoid walking in the concrete after the initial pass of
the screed. Re-screed to the cross-slope and longitudinal profile as required by the contract.

Do not work, smooth, or disturb the concrete surface while bleed water and laitance remain on the surface.

If the use of a power-operated strike-off screed is specified, provide mechanical screeding motion with equipment moving
on flanged or grooved wheels resting on the screed rails. If exterior beams or girders that lie under the roadway slab support the
running rails, the Contractor may finish the area between the rail and the gutter without the use of the power-operated screed. In
this area, use suitable guides to determine the required gutter profile and, after plastic shrinkage, straighten and true the area to
the required profile and cross-slope. Ensure the screed carries a surplus of concrete in the front during screeding operations.
Perform the final screeding to cover as long a section as practicable without stopping.

F.3.b(3)(a) Bridge Structural Slabs
The Department will not require screed rails for templates used for strike-off and screeding of a bridge structural slab. If
using screed rails, use screed rails in accordance with this section.

Securely tie and rigidly support top reinforcement in accordance with 2472.3.C, “Placing, Supporting, and Tying Bar
Reinforcement.” Before placing the concrete, demonstrate that the equipment and methods proposed for use will not damage or
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displace reinforcement bars. Provide additional bar support, additional supports for template, or both upon visible deflections of
reinforcement.

Provide templates fabricated by a manufacturer with at least 10 years’ experience. If using templates greater than 24 ft
long, demonstrate adjustments for crown breaks as approved by the Engineer. Evenly attach vibrators across template length and
provide templates that will automatically shut-off vibration when forward motion stops.

Space template supports to prevent sag in the template. For portions of template supports in contact with reinforcement,
provide template supports consisting of round tubes or rods with a smooth, low friction surface. Provide skis at least 5 ft long with
a gradual “turn-up” nose sufficient to prevent entrapment in reinforcement. Support transverse reinforcement bars within 6 inches
of the location where template support skis will ride.

Provide a manual or powered winch to advance the template. Do not anchor winch cables to reinforcement bars. The
Contractor may attach the winch cable to beam shear studs or stirrups.

Spread and level concrete in front of template without causing “float” or overriding. Hand-float the surface of bridge
structural slabs only to close up areas of exposed aggregate.

F.3.b(3)(b) Bridge Deck Slabs (Bridge slabs without separate concrete wearing course)

Use a self-propelled power-operated strike-off machine to screed the roadway surface of monolithic bridge slabs. Provide
a finishing machine consisting of a cylindrical finisher mated with horizontal adjustable augers, both of which are mounted on a
transversely moving carriage unless otherwise approved by the State Bridge Construction Engineer. Sidewalk surfaces to be
separated by a permanent concrete barrier may be screeded with equipment conforming to F.3.b(3)(a) but must meet the finish
tolerances for bridge deck slabs.

Use rails, bulk-heads, or the side forms as screed guides for manual strike-off. Use rails as guides for power-operated
strike-offs, with provisions for vertical adjustment. Support the screed rails for power-operated screeds on the exterior beams,
girders, or webs of the structure unless otherwise approved by the Engineer. Obtain the Engineer’s approval if planning to support
screed rails on the side forms or on any falsework independent of the superstructure.

Construct screed rails in a manner that will allow vertical adjustment after concrete is placed on concrete deck girders and
concrete slab span bridges. During concrete placement, check elevations and vertically adjust if necessary.

A 10 ft modified straightedge is required for Bridge Deck Slabs prior to surface texture regardless of whether diamond
ground texture planing is specified for the final ride surface. Float slab in accordance with MnDOT Bridge Construction Manual 5
393.358.

If an outside webwall of a box girder is under a sidewalk or curb, the Contractor may modify the sidewalk or curb
reinforcement to accommodate the running rail system for the power strike-off machine as approved by the Engineer and at no
additional cost to the Department.

F.3.b(4) Final Finish Texture

Draw a carpet drag longitudinally along the bridge slab before the concrete attains its initial set to obtain a final finish
texture. Adjust the carpet drag to produce a texture approved by the Engineer. Use a carpet drag meeting the following
characteristics and requirements:

(1) Mounted on a work bridge;

2) A longitudinal length of 3 ft;

3) Width equal to the concrete placed;

“4) Artificial grass type;

(5) Molded polyethylene pile face;

(6) Blade length of from s inch to 1 inch; and
@) Total weight of at least 70 oz per sq. yd.

In lieu of the carpet drag texturing, the Contractor may use coarse broom texturing as approved by the Engineer.

Texture the roadway surface as approved by the Engineer to produce a final surface serrated, grooved, or roughened
surface greater than that normally produced by conventional brooming. Do not tear out or loosen particles of coarse aggregate
during texturing.

Produce a final surface, including areas near expansion joints, meeting the following requirements:

1) Free of porous spots and irregularities;
2) Have the required crown;
3) Does not vary by greater than 3% inch on a bridge structural slab when checked with a 10 ft straightedge

placed longitudinally; and
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©) Does not vary by greater than Vs inch on a bridge deck slab when checked with a 10 ft straightedge placed
longitudinally.

Immediately following the carpet drag, texture final roadway surfaces with a metal-tine pattern unless a diamond-ground
texture is scheduled for the surface as part of the contract. Install the transverse texturing (tining) on a slight diagonal, at an
angle of approximately 10 degrees to a line perpendicular to the roadway centerline, produced by using a device meeting the
following characteristics and requirements:

(1) Equipped with steel tines from 4 inch to 6 inch long and from /12 inch to s inch thick;
2) Steel tines arranged to obtain randomized grooves from Vs inch to /16 inch deep; and
3) Variable spacing between tines from 5 inch to 1 inch.

The Contractor may use other texturing equipment that will produce an equivalent texture as approved by the Engineer.
Do not texture within 1 ft of curbs.

| F.3.b(5) Bridge Slab Finish Under Curbs, Concrete Barriers, Sidewalks, and Medians
Float the top surface of the bridge slab under curbs, concrete barriers, sidewalks, and narrow medians producing a rough
surface with the coarse aggregate embedded in mortar. Provide a smooth finished strip 2 inches wide at the edge of the slab and
under the roadway face of curbs, concrete barriers, sidewalks, and narrow medians.

Choose one of the following alternates to prepare the top surface of the roadway slab directly under island type medians:

(1) Sandblast or shotblast the slab surface to remove laitance. Apply a cement bonding grout to the concrete
consisting of Portland cement mixed with water forming a slurry having the consistency of paint before placing
median concrete. Place median concrete on wet bonding grout.

(2) Drill and anchor %2 inch diameter epoxy coated reinforcement bars (dowels) into the slab parallel to each
median gutterline. Place the dowels 1 ft in from the gutterlines at 2 ft centers. Drill the dowels at least
4 inches into the roadway slab and projecting 4 inches into the median concrete. Anchor the dowels with an
approved epoxy or approved non-shrink grout.

F.3.b(6) Bridge Slab Finish for Bottom Slab Concrete Box Girders
Strike off the top surface of the concrete in the bottom slab of concrete box girders and finish to within a 4 inch
tolerance when checked with a 10 ft straightedge. The Department will not require additional finishing of this surface.

F.3.b(7) Surface Smoothness Check

After completion of the curing period, the Engineer will check the bridge slab surface for trueness, using a 10 ft
straightedge for transverse and longitudinal checks. The Engineer will perform at least two longitudinal checks in each traffic lane
and one check at each gutter. Sweep the surface clean of debris before the Engineer performs the checks.

Correct surfaces outside of the specified tolerance of a 10 ft straightedge in accordance with 2401.3.F.3.b(4), “Final Finish
Texture,” as required by the Engineer. Mill high spots. Remove concrete in low spots designated for removal to at least 2 in below
required grade and then recast to the proper grade with an approved product. Restore removed tine texture. The nonconforming
areas not satisfactorily corrected are subject to 1503, “Conformity with Contract Documents,” and 1512, “Unacceptable and
Unauthorized Work.”

Remove high spots before filling adjacent depressions. If not placing a wearing course, coat areas corrected by surface
grinding with a surface sealer listed on the Approved/Qualified Products List.

F.3.b(8) Preparation of Bridge Seats
Construct the bearing seat forms, at time of form setting, within a 0.01ft accuracy of plan elevation as compensated for
actual bearing heights.

After bearing seat curing and stripping of forms, grind the bearing areas of bridge seats to produce a level surface that
does not vary by greater than /16 inch from the required plane for steel base plates or by greater than /s inch from the required
plane for elastomeric bearing pads. The required plane is defined as a level surface at Plan Elevation, bounded by an area over the
bearing contact dimensions plus 2 inches outside the bearing surface. Plan Elevation is defined as the plan bearing seat elevation
as adjusted for actual bearing heights.

After grinding to a horizontal surface, field-survey bearing seats at center of bearing and provide an electronic copy of the
X and Y coordinates and elevations to the Engineer.

Adjust bearing seat elevations when the differential between adjacent bearing seats deviates by more than:

(1) 1/g inch for steel framing fabricated by "full assembly" as specified in Spec 2471,"Structural Metals";
) 3/ inch for all other bridges.
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The differential between adjacent bearings can be determined as follows:
A = |(Plan Elevation Beam A — Survey Elevation Beam A) — (Plan Elevation Beam B — Survey Elevation Beam B)|

At a given line of bearing or within the same substructure, produce bearing seats within the following accuracy:

(1) Seats may be no more than 3/, inch low from plan elevation for the lowest seat at a given substructure; and
2) Seats may be no more than 3/s inch high from plan elevation for the highest seat at a given substructure.

Tolerances above are superseded by any plan notes. Plan elevation is defined as the plan bearing seat elevation as
adjusted for actual bearing heights which have been approved by the Engineer.

Prior to adjusting any bearing seats, submit the proposed method, material specifications, and required adjustment for
each bearing seat to the Engineer. The Engineer must accept the correction proposal in writing prior to proceeding with any bridge
seat maodifications.

l G Concrete Curing and Protection
Cure newly placed concrete by providing protection against the following:

1) Rapid loss of moisture;

(2) Freezing temperatures;

3) High temperatures;

“4) Abrupt temperature changes;

(5) Vibration exceeding a normal or reasonable limit as specified in the Bridge Construction Manual,
Chapter 5-393.362, “Vibration Protection;”

(6) Shock waves; and

) Prematurely applied loads.

Should any damage result, the Engineer will suspend operations until corrective action is taken and may subject the
damaged concrete to 1503, "Conformity with Contract Documents," and 1512, "Unacceptable and Unauthorized Work."

Perform the following for defective sections as directed by the Engineer:

(1) Remove and replace;
(2) Remove to a depth as directed by the Engineer and replace; and
3) Cover with an approved concrete sealer/overlay.

The Department may reduce payment for defective concrete sections in accordance with 1503, "Conformity with Contract
Documents." as directed by the Engineer.

Whenever weather conditions are such as to cause unusual or adverse placing and finishing conditions or equipment
failures occur, expedite the application of a curing method or temporarily suspend the mixing and placing operations, as the
conditions require.

G.1 Minimum Curing Period

The Department defines the "curing period" as the time of maintaining satisfactory moisture and temperature in concrete
during the period immediately following placement through the specified duration, so that hydration of the cement may continue
until development of the desired properties to a sufficient degree to meet the required service life. In no case, will the concrete
surface show evidence of drying which includes surface color changes during the curing period.

Maintain a minimum concrete surface temperature of 40° F or greater during the curing period. If the concrete surface
temperature drops below 40° F during the curing period, notify the Engineer and make adjustments to the curing to raise the
surface temperature above 40° F as prescribed in the curing plan. If the concrete surface temperature drops below 40° F during
the curing period, add one additional day to the minimum curing period for each day the temperature drops below 40° F. Provide
additional protection as required in accordance with 2401.3.G.5, "Protection Against Cold Weather."

The Engineer may allow some modification of the requirement for continuous curing without interruption for the purpose
of setting wall or column forms on footings, but only when the Contractor protects the concrete from freezing or excessive drying
during the interruption period. Resume curing at the earliest opportunity, and cure until completion of the curing period. If using
heated enclosures during the curing period, vent heaters and other equipment operated within the enclosure to prevent the buildup
of carbon dioxide.

When the plans show a permissible construction joint, the Contractor may begin subsequent concrete placement before
completion of the curing period, unless otherwise shown on the plans.

Determine the minimum curing period for a given element in accordance with Table 2401-1 and the following:
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(1) High early concrete is not allowed to accelerate strength to aid in earlier form removal;

(2) The Contractor may remove forms for curbs, sidewalks, median barrier, and barriers when the concrete can
retain its shape and if weather conditions allow the start of the specified concrete finish per 2401.3.F.2.d,
"Curb, Sidewalk, and Median Finish," immediately after removing the forms. All other forms are required to
remain in place for at least 24 h after casting the concrete or longer if stripping the forms will damage the
concrete or prevent disengaging the form ties, unless otherwise noted in Table 2401-1;

3) If forms are removed prior to the completion of the curing period, resume 100% curing coverage within 30
minutes for each formed face. The Engineer may consider revisions to the 30 minute requirement for
continuous curing based on field conditions, measured evaporation rates, and the submitted curing plan in
accordance with 2401.3.G.3, "Curing Plan;" and

“4) Cracking the forms loose the next day is acceptable so long as the concrete surface remains moist for duration
of curing period.

Table 2401-1
Curing Requirements for Concrete Bridge Elements
For all formed and unformed concrete
(Do not use for Mass Concrete)
Minimum .
Minimum Minimum Strength SI::_::":::‘":O ::I)e;:::ralilzzv;c!
Bridge Element Curing Period For Required to 9
. Apply Loads, % place concrete
Period Form Cure Pull Forms, "
psi of Required t strength
Bridge superstructures, Maturity or
unless otherwise specified 96 hrs 24 hrs 2000 + 65 Control Cylinders
Slab Span Superstructure 7 days 8 days See spe clal See spe dlal Maturlty_ or
provisions provisions Control Cylinders
Diaphragms and end
webs not a part of box Maturity or
girders and cast before 72 hrs 24 hrs 2000 + 45 Control Cylinders
the bridge slab
. Maturity or
Pier Caps 72 hrs 72 hrs 2000 # 65 Control Gylinders
Retaining Walls 72 hrs 12 hrs * self 100 Maturity or
supporting Control Cylinders
. ) Self- Maturity or
Barriers and Parapets 72 hrs supporting 45 || Control Cylinders
Sections not included in Maturity or
superstructures, unless 72 hrs 24 hrs 2000 45 Control Cylinders
otherwise specified Y
Bridge Decks 7 days - - 100 -
Bridge Deck Underside 7 days 8 days 2000 100 -
* When weather conditions require cold weather protection in accordance with 2401.3.G.5, "Protection Against Cold
Weather," increase form curing to a minimum of 24 hours.
| Achieve 4000 psi prior to use as a traffic barrier.
t Applied loads include but are not limited to equipment, beams, backfilling, or successive concrete placements.
+The Engineer will require verification of the minimum strength when air temperatures drop below 40° F during the
curing period or when the mix design includes greater than 15% cement substitution. The minimum strength
requirement does not apply to bulkheads and edge of deck forms.

G.2 Acceptable Curing Methods
Cure all concrete in accordance with Table 2401-2. Use all methods necessary to comply with the minimum curing

period.

Do not apply membrane curing compound to construction joints, or to concrete surfaces which are planned for bonding to
other concrete, waterproofing, applying sealants or special surface finish, except as allowed in accordance with Table 2401-2.
Ensure steel reinforcement, anchors, waterstops, and similar devices are free of membrane curing compound prior to placing

concrete.
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Do not use for Mass Concrete)

Table 2401-2

Acceptable Curing Methods

Membrane Single
Special Curing Method Curing Wet Formed Component
Surf (G.2.a) Blank Curi C S.S.F. II
Element urface anket uring ure Cure
Finish 3754 3753 Method Method Method Method
Required AMS |Type 1-D (G.2.b) (G.2.c) (G.2.d) (see special
provisions)
Footing No Yes Yes Yes Yes Yes N/A
Pier Cap Yes No No Yes Yes Yes No
Pier Column Yes No Yes* Yes Yes Yes No
Front Y N Yes* Y Y Y Y
Abutment, Face es o} es es es es es
Retaining Wall
and Wingwall Eack No Yes Yes Yes Yes Yes N/A
ace
Roadway
Face and
Slipformed Top of No No No Yes Yes N/A Yes
Barrier, Parapet Barrier
and End Post Outside
Yes No Yes* Yes Yes N/A Yes
Surface
Roadway
Face and
Formed Barrier, Top of No No No Yes Yes Yes Yes
Parapet and Barrier
End Post Outside
Yes No No Yes Yes Yes Yes
Surface
Pier Strut Yes No No Yes Yes Yes No
Cast-in-Place Box Culvert No Yes No Yes Yes Yes N/A
Sidewalk, Raised Median No Yes No Yes Yes N/A N/A
Coping, Edge of Slab Yes No No Yes Yes Yes No
Structural SD|ZE|’< Monolithic No Refer to 2401.3.G.6, "Concrete Bridge Deck Curing and Protection"

approved methods.

* The Engineer will allow the use of curing compounds meeting 3753, "Type 1-D Membrane Curing Compound,"
provided a letter from the special surface finish manufacturer states the proposed curing compound is compatible with
the special surface finish. Remove remaining membrane curing compound that has not completely dissipated from the
surface prior to applying special surface finish. Removal will be required by means of sandblasting, grinding or other

G.2.a

Membrane Curing Method
Use membrane curing compound meeting the requirements of 3754, "Poly-Alpha Methylsytrene (AMS) Membrane Curing

Compound," or 3753, "Type 1-D Membrane Curing Compound. Use the same type of curing compound on the entire individual

element.

Before application, agitate the curing compound as received in the shipping container to obtain a homogenous mixture.

Protect membrane curing compounds from freezing before application. Handle and apply the membrane curing compound in
accordance with the manufacturer’s recommendations.
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Apply the curing compound in accordance with the following:

(1) At a minimum rate of 1 gal per 150 sq. ft of surface curing area;

2) Apply curing compound homogeneously to provide a uniform, solid, white opaque coverage on all exposed
concrete surfaces (equal to a white sheet of typing paper). If using a Department approved curing compound
with a non-white base color, apply the compound to provide a uniform, solid, opaque consistency meeting the
intent of the requirement in this section;

3) If the curing compound is damaged during the curing period, immediately repair the damaged area by re-
spraying; and
“4) If the Engineer determines that the initial or corrective spraying result in unsatisfactory curing, the Engineer

may require the Contractor to use an alternate curing method, at no additional cost to the Department.

Use an airless spraying machine that complies with the following:

(1) A re-circulating bypass system that provides for continuous agitation of the reservoir material;
2) Separate filters for the hose and nozzle; and
3) Multiple or adjustable nozzle system that provides for variable spray patterns.

G.2.b  Curing Blanket Method
After completion of the finishing operations and without marring the concrete, cover the concrete with pre-wetted burlap
or curing blankets. Install in @ manner that envelops the exposed concrete and prevents loss of water vapor.

Six (6) Mil (minimum) white plastic sheeting over a layer of wet burlap or a wet curing blanket is a method of cure in
which the loss of mixing water is minimized due to the tight nature of the cover. Install the envelope in accordance with the
following:

1) Overlap the plastic sheeting or burlap or curing blankets a minimum of 12 inches at the seams to maintain a
reasonably air tight seal. Secure the edges of the sheeting by any means satisfactory to the Engineer to
provide an air-tight cover;

(2) On vertical and overhead surfaces they should be held in this position by wire or rope fasteners. They should
be held in position on roadway and sidewalk slabs by holding down the burlap or blankets with sand or lumber
at the joints and edges;

3) Place burlap or curing blankets in close contact with the concrete and add water as necessary to assure that
the concrete surface is moist at all times; and

4 When using the curing blanket method over areas where reinforcement is exposed use one of the following
methods:

(a) Place wet burlap or wet curing blankets in the exposed area, drape plastic over the tops of the
reinforcement, and weigh down the plastic adjacent to the exposed areas; or

(b) Puncture the plastic sheeting and place it directly over the burlap or curing blankets with the
reinforcement projecting through the plastic sheeting. Do not allow the burlap or curing blankets to
dry out during the curing period.

G.2.c Wet Curing Method

Cover the surface of the concrete with pre-wetted burlap as soon as the concrete has hardened sufficiently to prevent
marring the surface. Pre-soak the burlap for a minimum of 12 hours prior to placement. Overlap the burlap a minimum of 12
inches. The Engineer will not allow the application of dry burlap and then sprayed down with water as an acceptable wet cure
method.

Overlap spray with soaker hoses or sprinklers to keep all unformed surfaces continuously wet for the minimum curing
period, unless another curing method is used. Use water for curing in accordance with 3906, "Water for Concrete and Mortar."

Limit the amount of water applied to the amount that will keep the concrete wet without running sheets or streams. If
the concrete surface shows evidence of erosion by the curing water, the Engineer will immediately suspend the spraying or fogging.
Remedy the conditions causing erosion or switch to another cure method that does not involve continuous wet cure.

If the national weather service forecast for the construction area predicts air temperatures to fall below 32° F within the
next 24 hours, suspend conventional wet curing and switch to another acceptable curing method.

G.2.d Formed Curing Method

When forms are left in direct contact with the concrete, other curing methods are not required except for exposed
surfaces and for cold weather protection. Use another acceptable curing method if forms are removed prior to completion of the
minimum curing period.
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G.3 Curing Plan

At least 14 calendar days prior to any concrete placement, provide a curing plan to the Engineer for acceptance, in
writing. Submit a separate curing plan for the bridge deck in accordance with section 2401.3.F.3.b(1) and 2401.3.G.6. A sample
curing plan is available upon request. Include the following information in the curing plan:

(1) Curing Method for each element;

2) Method and frequency for verifying no surface drying is occurring;

3) Quality control person(s) name(s) for ensuring cure is maintained according to curing plan;

4 Coverage rate, tint color, and dry film thickness for any membrane curing compounds;

(5) Special surface finish manufacturer letter stating conditions for placing special surface finish over any
membrane curing compounds products;

(6) Method to maintain a minimum concrete surface temperature of 40° F or greater during the curing period.
Action plan to restore surface temperature should the temperature drop below 40° F;

7) If cold weather conditions are anticipated during the project, submit a cold weather concrete protection in
accordance with 2401.3.G.5, "Protection Against Cold Weather"; and

(8) If it is anticipated that continuous curing will be interrupted for more than 30 minutes, include a table stating
what expected weather conditions at time of form removal and applicable curing requirements are necessary to
ensure a maximum evaporation rate of 0.3/lb/sq ft/hr is not exceeded in accordance with figure 2401-1; and

For each structural element, complete the MnDOT Concrete Curing QC Form (located at:
www.dot.state.mn.us/bridge/construction). Submit completed forms to the Engineer within seven (7) calendar days of completing
the structural element.

Failure to adhere to the Engineer accepted Contractor’s curing plan or observation of any surface drying during the curing
period will result in a curing qualification period as follows:

1) For the next three concrete placements, as determined by the Engineer, of similar construction the forms are to
remain in place for the minimum curing period; and

(2) Once curing period is complete, demonstrate the curing plan procedures in the presence of the Engineer prior
to reinstating the curing plan on new work.

G.4 Protection Against Rain

Protect the concrete from damage due to rain or snow. Have available, near the site of the work, materials for protection
of the edges and surface of the concrete. Should any damage result, the Engineer will suspend operations until corrective action is
taken and may subject the rain or snow damaged concrete to 1503, "Conformity with Contract Documents," and 1512,
"Unacceptable and Unauthorized Work." Do not start concrete placement when it is raining or snowing.

G.5 Protection Against Cold Weather

Protect the concrete in accordance with the Engineer accepted cold weather protection plan during the following periods:
(1) October 1 to April 15 when working north of the 46th parallel; and

2) October 15 to April 15 when working south of the 46th parallel.

The Engineer will not permit the membrane curing method during the dates specified herein.

The Engineer will base anticipated concrete placement and curing temperatures on weather forecasts or on typical
temperature data for the time of year at the location of the structure.

Preheat the forms, in-place concrete, reinforcement bars, and items including the top flanges of beams to a minimum of
40° F when the temperatures of these surface areas are below freezing before placing concrete. Do not apply flames directly to
concrete or steel.

Provide insulated forms, insulation, or heating and housing facilities to maintain a concrete surface temperature of
between 60° F and 120° F during the curing period. The Engineer may allow the concrete surface temperature of between 50° F
and 120° F for concrete with strengths equal to or greater than 6000 psi.

Protect all exposed concrete surfaces within the heated enclosures from drying and carbonation throughout the curing
period by using one of the acceptable curing methods:

1) Vent the heated enclosures to prevent the buildup of carbon dioxide; or
2) Ensure a reasonably uniform temperature throughout the enclosure.

Keep the forms, insulation, and housing enclosure in place until the completion of cold weather protection as defined in
2401.3.G, “Concrete Curing and Protection.”
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Gradually discontinue the use of cold weather protection so the rate of temperature reduction adjacent to the concrete
surfaces does not exceed 20° F during any 12 h period until the surface temperature reaches the ambient air temperature.

G.5.a Cold Weather Protection Plan

Submit a proposed time schedule and written plans for cold weather protection of concrete to the Engineer for
acceptance that provides provisions for adequately protecting the concrete during placement and curing. Do not place concrete
until the Engineer provides written acceptance of the cold weather protection plan.

G.6 Concrete Bridge Deck Curing and Protection
G.6.a Prior to Beginning Bridge Deck Concrete Placement

The Engineer requires the Contractor to comply with all of the following conditions prior to allowing the Contractor to
begin the bridge deck concrete placement:

(1) Provide a National Weather Service (www.weather.gov) forecast to the Engineer three (3) hours before the
anticipated time of placement;

2) The Engineer will review the forecast with the Contractor to determine if the following conditions are met:
(a) Using Figure 2401-1, the predicted combination of air temperature, relative humidity, concrete

temperature and wind velocity cannot exceed an evaporation rate of 0.20 pounds per square foot of
surface area per hour;

(b) Less than 30% chance of precipitation for the entire placement window, and 2 hours following
expected completion.
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G.6.b  Curing Method
The Contractor is fully responsible for curing methods. Cure the concrete bridge deck in accordance with Table 2401-3,
unless other methods are approved by the Engineer in writing.

FIGURE 2401-1
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Table 2401-3
Required Curing Method Based on Final Bridge Deck Surface
Bridge Deck Type Final Bridge Deck Surface Required Curing Method ||

Bridge Structural Slab curing

(3YHPC-S) . Conventional wet curing after carpet
Low Slump Wearing Course
(3YLCHPC-S) drag
(3y42-S)

; : drag
Bndge(?\?ﬁﬁiﬁ) curing Conventional wet curing after tine
(3YLCHPC-M) Tined Texturing* texturing AMS curing Compound
(3Y42-M) after wet cure period

Epoxy Chip Seal Wearing Course
or
Premixed Polymer Wearing Course

Conventional wet curing after carpet
drag

Bridge Deck Planing Conventional wet curing after carpet

Conventional wet curing after
applying transverse broom finish
AMS curing Compound after wet

cure period

Finished Sidewalk or Trail Portion of
Deck (without separate pour
above)*

* Prevent marring of broomed finish or tined textured surface by careful placement of wet curing.
| Apply conventional wet curing to bridge slab following the concrete finishing.

Use conventional wet curing consisting of pre-wetted burlap covered with 6 mil (minimum) white plastic sheeting in
accordance with the following:

(1)
(2

(3
Q)
©)

Place the burlap to cover 100 percent of the deck area without visible openings;

Place the wet curing within 30 min after final strike-off of the concrete surface. Failure to place the wet curing
within 30 min will constitute a Department monetary deduction of $500 for every 5 min period, or any portion
thereof, after the initial time period until the wet curing is approved by the Engineer, the Department may
assess the deduction more than once;

Keep the slab surface continuously wet for an initial curing period of at least seven (7) calendar days;

Use a work bridge to follow the finish machine; and

Provide an additional center rail on wide bridges, if necessary.

After 96 hours, the Engineer may allow some modification of the requirement for continuous curing without interruption
for the purpose of tying barrier reinforcement bars. Restrict the interrupted area to within 2 ft of the barrier. Protect the concrete
from freezing or excessive drying during the interruption period. Resume curing at the earliest opportunity, and cure until
completion of the curing period.

Where marring of the broomed finish or tined texturing surface finish of Bridge Deck Slabs is a concern, the Engineer may
authorize curing as follows:

1

&)

3)
Q)
)

(6)
%)

Apply a membrane curing compound meeting the requirements of 3754, "Poly-Alpha Methylsytrene (AMS)
Membrane Curing Compound," using an approved power-operated sprayer 2401.3.G.2.a, "Membrane Curing
Method";

Provide a uniform, solid white, opaque coverage of membrane cure material on exposed concrete surfaces
(equal to a white sheet of paper);

Place the membrane cure within 30 min of concrete placement unless otherwise directed by the Engineer;
Provide curing compound for moisture retention until the placement of conventional wet curing;

Apply conventional wet curing as soon as walking on the concrete will not produce imprints deeper than /16
inch;

Keep the deck slab surface continuously wet for an initial curing period of at least seven (7) calendar days; and
The Engineer will not allow placement of membrane curing compound on any concrete surface that will receive
future placement of additional concrete or wearing course on that surface.

If the Contractor fails to meet these requirements, the Department may reduce the contract unit price for the concrete
item in accordance with 1503, "Conformity with Contract Documents," and 1512, "Unacceptable and Unauthorized Work."
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G.6.c Bridge Superstructure Protection Against Cold Weather
Protect the concrete against cold weather in accordance with 2401.3.G.5, "Protection Against Cold Weather," and the
following:

Provide imbedded temperature sensors and monitoring devices for all bridge slabs. Provide a minimum of two sensors
and at least one additional sensor per 5,000 sq. ft of bridge slab.

G.6.c(1) Bridge Slabs, Box Girder Bottom Slabs, and Box Girder Webs
Place and cure concrete in bridge slabs, box girder bottom slabs, and box girder webs in accordance with the following:

G.6.c(2) Ambient Air Temperatures below 36 °F
If the Engineer anticipates air temperatures below 36 °F, place concrete only after placing housing needed to heat the
pour area and maintain required pour temperatures of at least 60 °F.

G.6.c(3) Ambient Air Temperatures above 36 °F during Placement but below 34 °F during Curing

When the air temperature is greater than 36 °F during placement but is anticipated to fall below 34 °F during curing, do
not place concrete until as much insulation or housing and heating are in as needed to protect the concrete from freezing. The
Contractor may install insulation and housing after completion of concrete finishing, as approved in the cold weather protection plan
if the insulation and housing hinders concrete placement.

G.6.d Bridge Deck Slab Dry Out Period

A dry-out period is required for bridge deck slabs cast after October 14 and opened to traffic prior to April 15 of the
following year. For 21 calendar days after removing the curing material or until April 15, whichever comes first, heat and provide
housing to ensure free air circulation above the concrete surface to dry the concrete and prevent the temperature of the concrete
from falling below 40° F.

G.6.e Protection from premature loading

Do not allow vehicles or equipment on the bridge slab until after completion of the curing period and minimum strength
requirements of Table 2401-1. Reinforcement bar bundles or pallets may be placed on the bridge slab after 96 hours provided the
loading is not greater than 1,000 Ibs per 100 square ft area. After the curing period and prior to achieving deck design strength,
operate equipment at speeds less than 10 mph to minimize shock waves. Restrict mixer revolution to agitation speed while on the
bridge slab. Do not allow equipment with gross weight greater than 15 tons on the bridge slab for box girder and slab span bridges
prior to achieving deck design strength.

G.6.f Bridge Deck Cold Weather Protection Plan

Submit a proposed time schedule and plans for cold weather protection of the bridge deck in writing to the Engineer for
acceptance that provides provisions for adequately protecting the concrete during placement and curing. Do not place concrete
until the Engineer accepts the cold weather protection plans.

In Slipforming of Bridge Barrier
Instead of using conventional forming methods, the Contractor may slipform concrete bridge barrier in accordance with
the following requirements:

H.1 Reinforcement Bars
Do not tack weld reinforcement bars. Use additional reinforcement ties at rebar intersections to maintain the rigidity of
the reinforcement bar cage.

Place reinforcement in accordance with 2472, “Metal Reinforcement.”

H.2 Concrete Mix
Use 3512 concrete mix design for slipformed barrier. The Engineer will reject concrete with a slump greater than
14 inch.

H.3 Construction Requirements
Perform the following construction requirements:

1) Check the clear distance from the slipform template to the reinforcement bars in the presence of the Engineer.
During this check, attach fill strips to the slipformer to detect areas of reinforcement bars that may encroach on
the required concrete cover. Perform this check for the full distance of the anticipated subsequent pour area,
less any areas of hand-formed barrier;

I 2) Scrub a thinned bonding grout into the deck surface and adjacent contact points immediately before
slipforming barrier. Keep the contact surfaces wet until the fresh concrete is placed on them;
Insert rigid plastic extrusion at control joints as per plan details before placing the curing materials;

3) If shown on the plans, saw-cut the top portion of the joint to the full depth within 24 h of the concrete

placement to a width of 3s inch;
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©) Seal saw-cut joints to a depth of at least 1 inch with a silicone sealer listed on the Approved/Qualified Products
List;

(5) Conventionally form the ends of the barrier with the guardrail plate in place;

(6) Conventionally form the barrier sections for a distance of at least 4 ft on each side of areas that the slipform
machine cannot access;

@) Maintain the gutter line or barrier face location as shown on the plans. The Contractor may increase the slab
overhang by no greater than 1 in and batter the outside of the barrier by no greater than 1 inch;

(8) Use either chamfer or radii strips at horizontal and vertical edges;

9) Place concrete into the work within 90 minutes of batching when all admixtures are added at the plant at the

(10) Manufacturer’s recommended dosage rate listed on the Approved Products list;

(11) Lightly broom in a texture on the barrier surface immediately after passage of the slipformer; and

(12) Wet cure the barrier by applying conventional wet curing to the barrier immediately following the machine. Use

I Joint and Crack Sealing

L1 Joint Sealing

Place joint sealer material of the type as shown on the plans or special provisions in accordance with 2301.3.N, “Joint

Sealing.”

Complete concrete curing prior to installation of sealing materials. A minimum of 14 days drying is required prior to
application of sealers. Sawcut joints, sandblast, blow clean, and ensure the concrete surfaces are dry at the time the sealer is

installed. Perform work as per manufacturer's recommendations.

Construct preformed joint(s) as detailed in the plans and in conformance with the following requirements.

conventional wet curing consisting of pre-wetted burlap covered with separate white plastic sheeting or cover
with pre-wetted poly-coated burlap. Place the burlap to cover 100 percent of the barrier area without visible
openings. Place the wet curing within 30 min after the machine completes the final strike-off of the concrete
surface. If the Contractor fails to place the wet curing within 30 min, the Department will monetarily deduct
$500 for every 5 min period, or any portion thereof, after the initial time period until the Contractor places the
wet curing as approved by the Engineer. The Department may assess the deduction more than once. Keep
the barrier surface continuously wet for an initial curing period of at least 7 calendar days.

1) Use bituminous felt that complies with AASHTO M33, modified to the extent that the load required to compress
the test specimen to 50 percent of its thickness before test be not more than 1200 psi.
2) Supply cork complying with 3702, "Preformed Joint Fillers".
3) Supply polystyrene complying with the following:
Table 2401-4

Compressive Strength for Polystyrene Elements

Type

Compressive Strength (min.)
[5% deflection]

Characteristics

) . . Closed Cell
A (High Density) 30 psi Expanded Polystyrene
B (Low Density) 10 psi Molded Polystyrene

Test for compressive strength of polystyrene in accordance with ASTM D 1621. Furnish evidence that the material
meets these requirements, if requested by the Engineer.

Seal construction joints and saw cuts in the deck, curb face, sidewalk, and median with a concrete joint sealer listed on

the Approved/Qualified List for “Silicone Joint Sealants,” or in accordance with 3723, “Hot-Poured, Elastic Type Joint And Crack

Sealer,” or 3725, “Hot-Poured, Extra-Low Modulus, Elastic-Type Joint and Crack Sealer.”

1.2 Crack Sealing

I The Contractor is fully responsible for crack sealing all cracks identified by the Engineer in accordance with Table 2401-5.
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Table 2401-5
Required Crack Sealing Requirements Based on Final Bridge Deck Surface
Bridge Deck Type Final Bridge Deck Surface Crack Sealing Requirements
Bridge structural slab Seal cracks in accordance with
(3YLCHPC-S) * Low Slump Wearing Course 2401.3.1.2
Epoxy Chip Seal Wearing Course or See wearing course special
Premixed Polymer Wearing Course provision
) ] Seal cracks in accordance with
Bridge deck slab for Bridge Deck Texture Planing 2401.3.1.2 after texture planing
full-depth decks Seal cracks in accordance with
(3YLCHPC-M) Tined Texturing 2401.3.1.2
Finished Sidewalk or Trail Portion of Deck Seal cracks in accordance with
(without separate pour above) 2401.3.1.2
* Shotblast the surface in preparation for low slump wearing course. Prior to placing the low slump wearing course, the
Engineer will visually inspect the bridge structural slab, and will mark cracks that require sealing appearing on the top
surface. Control the application of the crack sealer such that the maximum width of crack sealant does not exceed 1
inch. If exceeding the permitted width of 1 in, remove excess by means of surface grinding to prevent debonding of
concrete wearing course. The Engineer requires the sealer to cure completely prior to pre-wetting of the deck, as
required for placement of a low slump concrete wearing course.

The Engineer will visually inspect the bridge deck slab, including decks of pedestrian bridges, and will mark cracks that
require sealing appearing on the top surface of the slabs. Seal cracks with a bridge surface and crack sealer listed on the
Approved/Qualified Products List. Apply the sealer as recommended by the manufacturer.

2401.4 METHOD OF MEASUREMENT

A Structural Concrete
The Engineer will separately measure each grade or mix of structural concrete based on the dimensions shown on the
plans.

If measuring bridge slab concrete by area, the Engineer will base the measurement on end-of-slab stationing and
out-to-out transverse dimensions of the slab.

If measuring sidewalk concrete by area, the Engineer will base the measurement on the end-to-end bridge dimension
along the centerline of the sidewalk and the overall width of the sidewalk block.

If measuring raised median concrete by area, the Engineer will base the measurement on the end-to-end slab dimension
and overall width of the median.

The Engineer will base the measurement of median barrier concrete on the end-to-end slab dimensions.

The Engineer will measure concrete barriers or concrete bases for metal railing based on the horizontal lengths between
the outside end faces of barriers or end posts.

The Engineer will not deduct for the volumes of concrete displaced by metal reinforcement, structural steel sections, floor
drains, conduits, pile headers, chamfer strips with side dimensions no greater than 2 in, or for variations in camber and deflections
as shown on the plans.

The Engineer will not increase concrete quantity measurements for extra concrete used to secure true conformity of the
elevation profile and cross section in the finished roadway slab as shown on the plans. The Engineer will consider floor thickness as
the thickness shown on the plans as the minimum thickness, unless the plans show other dimensions. The Engineer will not include
concrete for keyways in quantity computations.

B =Y I 2T 0T =T T 4 2472.4

C Structure Excavation

If the plans show separate items for one or more classes of structure excavation, the Department will classify the
excavation in accordance with 2451.3.B.2, “Types,” and the Engineer will measure the excavation in accordance with 2451.4.A,
“Structure Excavation,” for cast-in-place structures.
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2401.5 BASIS OF PAYMENT

The contract unit price for structural concrete of each grade mix includes the cost of constructing the bridge structure
complete in place, except for costs with a separate contract unit price as shown on the plans.

If the Contractor elects to pour the concrete end diaphragms with the bridge slab, using the same concrete mix for the
diaphragms as used for the slab, the Department will pay the Contract bid price for end diaphragm concrete and will not pay for the
end diaphragm concrete using the relevant contract unit price for the bridge slab concrete.

2402.3

2451.4.B

The contract pound prices for Reinforcement Bars, Steel Fabric, and Spiral Reinforcement includes the costs of providing,
fabricating, delivering, and placing the metal reinforcement. The contract pound price for Reinforcement Bars Delivered includes
the cost of providing, fabricating, and delivering the material. The contract pound price for Reinforcement Bars Placed includes the
costs of placing the material in the structure as specified.

The Department will pay for structure excavation, soil bearing tests, and backfill materials in accordance with 2451.5,
“Basis of Payment, Structure Excavations and Backfills.”

The Department contract unit price for the relevant concrete bridge construction contract item includes the cost of
providing and placing joint sealer and crack sealer.

The Department will pay for concrete bridge construction on the basis of the following schedule:

Item No.: Item: Unit:
2401.503 Type ___ Barrier Concrete (Mix No.) linear foot
2401.503 __ Median Barrier Concrete (Mix No.) linear foot
2401.507 Structural Concrete (Mix No.) cubic yard
2401.507 Structure Excavation, Class ____ cubic yard
2401.508 Reinforcement Bars Delivered pound
2401.508 Reinforcement Bars Placed pound
2401.508 Reinforcement Bars ___ pound
2401.508 Steel Fabric ____ pound
2401.508 Spiral Reinforcement pound
2401.518 Structural Concrete (Mix No.) square foot
2401.518 Bridge Slab Concrete (Mix No.) square foot
2401.518 Sidewalk Concrete (Mix No.) square foot
2401.518 Raised Median Concrete (Mix No.) square foot

2402  STEEL BRIDGE CONSTRUCTION

2402.1 DESCRIPTION
This work consists of the erection of those portions of bridges and structures that are made of structural steel and
miscellaneous metals.

2402.2 MATERIALS

A Structural Metals......cccccin G ———————— 2471
IB ANCROF ROTS 1uvvuiarserssssssssssssssssssssssssnsssssssnssssssssssssssassssssssssssassassassssssssssssssssssssssssssssnsssssnsnssnnansnns 3385 |
I C High Strength Bolts, Direct Tension Indicators, and Pin BOIS.......cccccovrremsimmmmsssmnmesssmnensssmnnssssnnes 3391 |
lp EIQStOmMEriC BEAriNG PadS ...cuueivsssrssrssssrsmssssssssssssssnsssssssssssssssnsssssssssssssssnsssssssnssssassnssnsasnssnssssnsans 3741 |

2402.3 CONSTRUCTION REQUIREMENTS

A General

A.1 Structural Steel Components of Concrete Bridges ....uuueeesimmmimmsmsssssimmmmmssssssssmmmmmssssssssmmmnssssssnnins 2401

A.2 STEEI PIlING ceeuuiiiirnnnnnnassiinsinnnnnssssssmnnnnssssssssmmmmmssssssssssmnnsssssssssssmnnsssssssssnsnnssssssssssnsmssnsssssssssnnsnnnssssss 2452
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A.3 Assembly
Assemble bridge components in accordance with the match markings and erection plans using procedures outlined in the
contract. If the contract does not specify assembly procedures, assemble in accordance with recognized practices.

B Handling and Storage of Materials

B.1 Structural Steel
Store girders and beams in an upright position. Keep materials clean, dry, and in a properly drained area. Cover and
shelter members that will be stored for greater than 3 months and provide for air circulation around the members.

B.2 High Strength Fasteners
Fasteners include, but are not limited to, bolts, nuts, washers, and DTIs.

Store fasteners in sealed, waterproof containers. Locate the containers in an enclosed structure that is protected from
the elements. Submit a fastener storage plan to the Engineer at least 14 calendar days prior to delivery of fasteners. In the plan
identify where fasteners will be stored, how fastener condition will be quality controlled, and what measures will be used to prevent
corrosion.

Notify the Engineer when shipments of fasteners arrive on the jobsite.

For any work shift, remove from storage only the number of fasteners required for that shift. At the end of the work day,
return all fasteners not installed to suitable storage.

Before installation, ensure fasteners meet as-manufactured condition or requalified in accordance with Section 7 of the
RCSC “ Specification for Structural Joints Using High-Strength Bolts".

C Straightening Bent Materials

Straighten plates, angles, and other shapes using methods that will not fracture or damage the metal. Do not heat the
metal unless allowed by the Engineer, in conjunction with the Structural Metals Engineer. If allowed and before performing any
straightening operations, submit a straightening procedure to the Engineer for review and approval by the Structural Metals
Engineer. Do not heat metal to temperatures greater than 1,200° F.

After heating and straightening, allow the metal to slowly cool before inspecting for evidence of fracture or other damage.
Repair galvanized and metallized coating in accordance with 2471, “Structural Metals.”

D Falsework Design and Construction

At least six weeks before starting construction of the structural steel erection falsework, provide the Engineer with
three copies of the detailed plans and specifications and two copies of the associated calculations for the proposed system to
construct the falsework. Design the falsework to meet the requirements of AASHTO Guide Design Specifications for Bridge
Temporary Works and AASHTO Standard Specifications for Highway Bridges. Have the falsework plans and specifications prepared
by a Professional Engineer, checked by a second Professional Engineer for completeness and accuracy, and certified by one of the
aforementioned Professional Engineers licensed in the State of Minnesota. Ensure the documents include details to allow the
construction of the proposed system by reference to the plans and specifications only. Show the design criteria on the first sheet of
the plans.

Provide the following in the falsework plans, as a minimum:

(1) The size of load-supporting members and transverse and longitudinal bracing;
2) Connection details for load-supporting members;
3) Design-controlling dimensions, including the following:

(3.1) Beam length and spacing;
3.2) Post location and spacing;
3.3) Overall height of falsework bents;
34 Vertical distance between connectors in diagonal bracing; and
3.5) Other dimensions critical to the design.
“4) The location and method used to adjust falsework to final grade as specified in the Plan.

Do not erect the structural steel until meeting the following requirements:

(1) Provide the Engineer with plans and specifications meeting the above requirements; and

2) The Professional Engineer certifying the falsework plans and specifications has inspected the falsework after
erection and has provided written certification to the Engineer stating the as-constructed falsework is approved
for use.

Provide timber meeting the following requirements for falsework piles or members;

1) Sound wood;
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(2) Straight; and
3) Good condition.

Provide straight steel members of adequate strength for the intended use.

Maintain the falsework in place until after permanent bolting of the field connection is complete and the Professional
Engineer certifying the falsework erection approves the release of falsework supports. Remove falsework in accordance with 2401,
“Concrete Bridge Construction.”

Except for attachment of screed rail support pipes, do not weld on primary stress-carrying members of the bridge
structure to fasten appurtenances not shown on the plans or on the approved detail drawings. The Contractor may weld screed rail
support pipes to the top flange with %4 inch longitudinal fillet welds no greater than 2 inches long. Do not weld in the negative
moment area, as shown on the plans as “Area A,” of the top flange of primary stress-carrying members of the bridge structure.

Prepare the base metal and weld during ambient weather conditions in accordance with 2471.3.F, “Structural Welding.”

E Preparation and Erection
Refer to 2401.3.F.3.b(7), "Preparation of Bridge Seats," and associated special provisions for bearing seat tolerances and
corrections.

Immediately before assembly, remove temporary protective coatings from pins and pin holes, and clean the contact
surfaces at connections of foreign matter. Clean the contact area between pins and bushings to bare metal for pin holes provided
with bronze bushings before assembling.

Paint surfaces inaccessible after erection as required before fit-up.
F Field Fit-Up

F.1 Erection Plans, Stability and Safety

Erect structural steel members in a manner that will provide safety to the workers, inspectors, and the public at all time,
and without damaging the steel members. Temporarily anchor, brace, and stabilize primary members, such as beams and girders,
as erected to prevent sliding, tipping, buckling, or other movement, before placing diaphragms.

If the plans show active vehicular or railroad traffic to travel beneath beams before the complete erection of the beams
and diaphragms in a span, submit an erection plan to the Engineer detailing the temporary works required to brace and stabilize
beams. Have the erection plan prepared by a Professional Engineer, checked by a second Professional Engineer for completeness
and accuracy, and certified by one of the Professional Engineers.

The erection plan will specify the required bolt tension and the numbers of bolts to install in permanent diaphragm
connections and in bracing to stabilize the beam. Use struts, bracing, tie cables, and other devices used for temporary restraint of a
size and strength capable of withstanding the stresses developed. Erect and brace at least two adjacent beams or girders, including
diaphragms and fully tightened bolts, in any one span before suspending operations for the day.

F.2 Assembly

A primary member is defined as any member that carries the primary stresses of the structure. Beams and girders are
always primary members unless otherwise noted. When the contract requires full assembly, cross frames and diaphragms are then
considered primary members.

Erect primary members using at least 25% pins and 25% snhug tight erection bolts in connections to other primary
members.

During erection of steel structures the timeframe for when permanent bolting may begin changes with various situations.
The structure type, how it was fabricated, and the means and methods utilized during erection all affect this requirement.
Fabrication utilizes either "line assembly" or "full assembly" practices to position, locate and build structural bolted connections.

|l F.2.a  Permanent Bolting - Line Assembly
The Department defines "line assembly" as the method by which the structure was fabricated building the structure one
girder line at a time. It identifies that the structure has had the girder splices drilled with standard size holes in a "no load"
condition. It also identifies that all secondary transverse members (e.g. diaphragms) are connected with oversize holes and have
not been subject to preassembly.

When the contract requires line assembly, do not start permanent bolting of diaphragms to lateral bracing until:

1 For simple spans: two adjacent lines are installed.
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2) For continuous spans: girder lines are supported by three points of bearing and all girder field splices are
completed on both lines in the adjacent span(s).
3) Temporary shoring with elevation adjusted to as-drilled elevation is an eligible point of bearing for erection
purposes.
(€)) See Figure 2.a below for conceptual illustration of requirements prior to permanent bolting.
Permanent bolting allowed Girder line, Typ.

1 /
4 ) I
Adjacent
{ girder line

[ CLBEARING (TYP.) | I
At all other diaphragm locations:
Permanent bolting not allowed until completion
of next span in adjacent girder line

Figure 2.a: Plan view showing framing fabricated in Line Assembly and erection requirements prior to Permanent Bolting
(without shoring towers)

l F2b Permanent Bolting - Full Assembly
The Department defines "full assembly" as the method by which the structure was fabricated. It identifies that the
structure has had all holes (including transverse members) drilled standard size in a "no load" assembled condition. Field erection
practices are required to erect the steel in a manner consistent with how it was fabricated and not induce secondary stresses.

When the contract requires full assembly, do not start permanent bolting of diaphragms to lateral bracing until:

1) For simple spans, all girder lines have been erected;

2) For continuous spans, girder lines are supported by at least three points of bearing, all girders in the span are
erected, and all field splices are completed in the span(s) immediately adjacent to the span in question; and

3) See Figure 2.b below for conceptual illustration of requirements prior to permanent bolting without the use of

shoring towers.

PERMANENT BOLTING

ALLOWED ONCE FIELD SPLICES

ON ADJACENT LINES IN | DIAPHRAGMS
NEXT SPAN ARE COMPLETE ’ (TYP.)

\ GIRDER LINE, TYP
ADJACENT GIRDER LINE
(TYP.)

¢ OF BEARING PERMANENT BOLTING NOT ALLOWED
(TYP.) AT ALL OTHER SHOWN CONNECTION
LOCATIONS UNTIL ALL GIRDER LINES
IN THE SPAN ARE ERECTED AND
ADJACENT SPAN FIELD SPLICES ARE COMPLETE

Figure 2.b: Plan view showing framing fabricated in Full Assembly and erection requirements prior to Permanent Bolting
(without shoring towers)
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| F2.c Permanent Bolting - With shoring towers
An exception to the requirements in F.2.a and F.2.b is allowed where shoring towers are used without interruption to

correct alignment, camber, grade, and skew. Shoring towers that are fully supporting the members in the no-load position allow
permanent bolting before all girders in the span are erected. Field elevation of shoring tower shall be adjusted to the "as drilled"
condition which takes into account the shop blocking elevations and any vertical tolerances used in the fabrication assembly. For
this exception, permanent bolting may begin when both girder lines are supported at three permanent bearing points and field
splices are completed on both lines of the adjacent span (s). See Figure 2 ¢ below for conceptual illustration of requirements prior
to permanent bolting with the use of shoring towers.

PERMANENT BOLTING ALLOWED

ONCE FIELD SPLICES ON AFFECTED

GIRDER LINES IS COMPLETE

IN ADJACENT SPANI(S) !

GIRDER LINE

¢ OF BEARING (STHYOPRgNG TOWER ADJACENT GIRDER LINE

(TYP.) (TYP.)

Figure 2.c: Plan view showing framing fabricated in Full or Line Assembly and erection requirements prior to Permanent
Bolting (with shoring towers)

|l F.2d  Ground Splices
The Engineer may allow permanent bolting of field splices in beams for continuous spans on the ground before full

assembly of adjacent spans, provided the beams to be spliced are positioned on firmly supported blocking at ¥z points of each
girder, then adjusted and surveyed to confirm the alignment, camber, grade, and skew match those established in the fabrication.
Before setting beams for ground splicing, present the survey results to the engineer confirming blocking matches the fabricated
condition. Pin ground spliced beams with at least 25% pins and 25% snug tight bolts and present to the Engineer before
permanent bolting. Primary member splice connections that are made up on the ground before erection shall be fully tensioned
and inspected, in the no-load condition, prior to any lifting operation.

|l F3 Pinning and Bolting
For purposes of this provision, bolt types are defined as follows:

(1) Permanent bolts are placed prior to placing the concrete deck and fully tensioned per 2402.3.G.2, "Connections
using high strength bolts". These bolts are used to maintain both final geometry and strength of the
connection throughout the service life of the bridge.

2) Erection bolts are used to hold connecting members in "snug tight" contact and in correct position during all
bolting operations in conjunction with erection pins. These bolts should be the same diameter as the
permanent bolts.

3) Installation bolts are used to hold the pieces of the connection prior to installing erection pins and cannot be
used in the permanent connection.

Permanent bolts may be used as erection bolts provided they remain in a condition matching the as-manufactured
condition and have not been previously tensioned. ASTM F3125 Grade A325 bolts may be re-tightened in the original location once,
provided the bolt shows no evidence of permanent elongation, and a nut can easily be spun up to the shank of the bolt.

Provide erection bolts in the same diameter as the permanent connectors. Do not use erection pins larger than the
diameter of the hole or smaller than the hole diameter minus 0.030 inches. Use erection washers with erection bolts.

Pins are considered effective for load transfer and geometry control, and erection bolts for maintaining tight steel.

Snug tight is defined as the minimal use of an impact wrench or the full effort of an adult using an ordinary spud wrench
to bring all plies of the connection together in firm contact. The term "snug tight" is interchangeable with the field term of "tight
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steel". Prior to beginning permanent bolting, use enough bolts tightened to a snug tight condition to bring all parts of the joint into

full contact.

Use the following pinning and bolting sequence on all primary stress-carrying members, for establishing the "assembled

connection":

1)
2

3)

)

®)

Install a minimum number of installation bolts to hold the pieces of the connection together during pin

installation. Tension of installation bolts must not restrict alignment of the connection;

Install erection pins in 25% of the total number of holes in the connection. Balance the distribution of the pins

throughout the connection. With regard to load transfer, a portion of pins may be substituted with erection

bolts under the following conditions:

a. The Erection Engineer, who is a Minnesota registered Professional Engineer, submits signed
calculations to the Engineer demonstrating the connection forces during erection may be sustained
by the proposed number of pins or be resisted in slip by prescribed number of tensioned erection

bolts,

b. All written comments to the calculations are addressed to the satisfaction of the Engineer, and

C. This exception does not eliminate the need for some amount of pins for the purpose of geometry
control.

Install erection bolts in @ minimum of 25% of the total number of holes in the connection. Balance the
distribution of the bolts throughout the connection. Tighten the erection bolts to a snug tight condition.
Shipping bolts and installation bolts don’t count toward the erection bolt percentage requirement;

Where required by the Erection Engineer and authorized by the Engineer, tension erection bolts necessary to
sustain connection slip resistance. When live loads are carried during erection, use additional bolts and erection
pins to compensate for the additional loads; and

Remove installation bolts installed in step (1).

Check bearing plates and assemblies for contact before placing the permanent connectors. Correct deviations from full
bearing between parts, or between the bridge seat and the bearing plates as approved by the Engineer. Readjust diaphragms,
cross frames, or splice plates, if required to correct deviations. For extreme deviations, the Engineer may direct re-cambering or
other re-fabrication procedures. The Contractor may use properly shaped and sized fills or shims to correct minor deviations as
approved by the Engineer.

Make adjustments to erected sections prior to permanent bolting to meet the following requirements:

1

(2

Maximum deviation from Plan horizontal alignment is £!/s inch x (total length along the girder, in feet, between
supports)/10. Shift the spans if required to correct for alignment, skew, and proper anchorage and expansion
device locations; and

Maximum deviation from Plan camber (elevation) is — 0 inch, + /4 inch x (total length, in feet, from the nearest
support)/10. Modify camber and field splice plan elevations to account for as-built bearing seat elevation as
necessary.

The Contractor will survey the top of beams at the centerline of bearing and centerline of field splice locations. Provide
an electronic copy of the X and Y coordinates and elevations to the Engineer. The Engineer will review the survey prior to
authorizing permanent bolting.

Permanent bolting will be authorized after the Contractor meets the erection tolerances and has addressed all written
comments by the Engineer. Proceed with permanent bolting at any primary member connection as follows:

€
2

(3)
)

Install permanent connectors in open connection holes. Tighten the permanent connectors in accordance with
2402.3.G.2.c(1);

Tighten bolts systematically working from the most rigid part of the connection to the free edges, in a manner
that will minimize relaxation of previously tightened bolts;

Tighten fasteners by holding the head of the bolt and turning the nut; and

Remove pins and any erection bolts not qualified as permanent connectors individually. After removal of an
erection pin or erection bolt, replace with a permanent connector and tension before continuing.

Where DTI's are used, perform quality control on permanent bolt tensioning before presenting to the Engineer for final

inspection.

Perform permanent connector tensioning within 10 days after initial installation as exposure to the elements affects their
rotational capacity test characteristics. Permanent connectors installed for more than 10 days or if exposure has affected the
rotational capacity test characteristics of the assembly, the permanent connectors will need to be removed and re-lubricated. New
Rotational Capacity tests will need to be performed on each lot combination of re-lubricated bolt assemblies.

| Fa

Pin Assemblies

Before assembling pins, coat pins and pinholes, including pinholes with bronze bushings, with a “Bridge Grease” as listed
on the Approved/Qualified Products List.

268
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Draw pin nuts tight, except for pin nuts with cotter keys. Upset the exposed thread at the face of the nut by center
punching to prevent back off. If tightening pin nuts with cotter keys ensure the cotter key can be freely inserted and the pin is free
to turn without binding under the Lomas nut.

l k5 Construction Elevations
After all permanent connections have been tensioned and inspected in accordance with 2402.3.G.2.d, "Inspection," take
elevations at top of beams under steel dead load only deflections. Take elevations at five foot increments along the centerline of
the beam starting at each centerline of bearing and proceeding up station. Restart five foot increment at each centerline of bearing
for continuous spans.

Allow for total dead load deflections as shown in the Plan to enable building forms to the correct grade and specified slab
thickness. Provide a copy of the elevations to the Engineer.

For long, multiple span, continuous bridges, the Contractor may request in writing to take elevations prior to tensioning
and inspection of all permanent connections. Provide the Engineer with the following items:

(1) Certified plans and specifications for the erection sequence;

2) Calculations to verify strength, stability, and deflections at tenth points and field section ends for each stage of
the erection sequence; and

3) Designer should work with Bridge Construction Engineer to develop any additional deliverables required.

G Connections

Connections, including fill plates and shims, must be clean and undamaged so as not to impact the design slip criteria.
Do not damage paint and maintain the appropriate thickness to meet compliance for the designed slip coefficient. Unless the
contract requires or the Engineer approves otherwise, provide field connections made with high strength bolts or pin bolts.

G.1 Welded Connections
Weld field connections in accordance with 2471, “Structural Metals.”

G.2 Connections Using High Strength Bolts

G.2.a General
Install bolts with heads outward for the webs of fascia girders. Install bolts with heads downward for the flanges of
beams and girders spanning highways, streets, roadways, and walkways.

G.2.b  Bolted Parts

Ensure the slope of surfaces of bolted parts in contact with the bolt head and nut is no greater than 1:20 with respect to
a plane normal to the bolt axis. Assemble bolted parts to fit solidly together. Do not separate bolted parts by gaskets or other
interposed compressible material.

Assemble joint surfaces, including those adjacent to the bolt heads, nuts, or washers, free of the following:

(1) Scale, except tight mill scale;

(2) Dirt;

3) Loose scale;

“4) Burrs;

(5) Other foreign material; and

(6) Other defects preventing solid seating of the parts.

Ensure contact surfaces of friction-type joints are free of coating materials such as oil, galvanizing, and rust inhibitors.

G.2.c Installation

G.2.c(1) Bolt Tension

Clean contaminants and corrosion from the threaded portions of bolts and nuts, before installing. Lubricate and dye nuts
in accordance with 3391, “Fasteners.”

Use the turn-of-nut or direct tension indicator method to tighten nuts on threaded bolts.

If using impact wrenches, provide wrenches capable of performing the required tightening of each bolt in 10 seconds.

Tighten each fastener to provide the minimum bolt tension shown in Table 2402-1 when all fasteners in the joint are
tight:
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Table 2402-1
Bolt Tension
Bolt Size, inch Minimum Tension*, Kips
3a 28
78 39
1 51
1Ys 56
1Y 71

*  Equal to the proof load meeting the requirements of the length measurement
method in ASTM F3125

G.2.c(2) Washers
Provide fasteners with a hardened washer placed under the nut or bolt head being turned during tightening.

Provide high strength bolts with a hardened washer under the bolt head and the nut if used in conjunction with full sized

punched holes.

If an outer face of the bolted parts has a slope greater than 1:20 with respect to a plane normal to the bolt axis, use a
smooth beveled washer to compensate for the lack of parallelism.

G.2.c(3) Direct Tension Indicator (DTI) Tightening
When using DTIs to provide the minimum bolt tensions in Table 2402-1, install the indicators, including snug tight fit-up,
as recommended by the manufacturer except for the following:

&)
(2

3
Q)

Insert a hardened flat washer between the DTI and fastener if bolting through a short-slotted or oversized hole
in accordance with 2471.3.H.1.a, "Line Assembly;"”

If installing a DTI under the turned element, use a hardened washer to separate the turned element from the
DTI meeting the requirements of AASHTO LRFD Bridge Construction Specification 11.5.6.4.7;

Provide compressible washer-type indicators meeting the requirements of ASTM F959; and

Inspect DTIs as recommended by the manufacturer, except as modified in G.2.d(3).

G.2.c(4) Turn-of-Nut Tightening

The Department defines “snug tight” as the minimal use of an impact wrench or the full effort of an adult using an
ordinary spud wrench to bring all plies of the connection together in firm contact. Use enough bolts tightened to a “snug tight”
condition to bring all parts of the joint into full contact. Complete the initial operation in accordance with 2402.3.F, “Field Fit-up.”
Place bolts in the remaining holes in the connection and snug tight. Match mark and additionally tighten nuts and bolts by the
amount of nut rotation specified in this section, and progress with tightening systematically from the most rigid part of the joint to
its free edges. Do not rotate the part not turned by the wrench.

For coarse thread heavy hexagon structural bolts and heavy hexagon semi-finished nuts, rotate nuts from snug tight
condition in accordance with the following:

1

2

3

If both faces are normal to bolt axis (with or without use of beveled washers), rotate nuts ¥ turn for bolt
lengths no greater than 4 diameters, V2 turn for bolt lengths greater than 4 diameters to 8 diameters, and

% turn for bolt lengths greater than 8 diameters to 12 diameters.

If one face is normal and the other is sloped no greater than 1:20 (beveled washers not used), rotate nuts
Y2 turn for bolt lengths no greater than 4 diameters, %4 turn for bolt lengths greater than 4 diameters to

8 diameters, and /s turn for bolt lengths greater than 8 diameters to 12 diameters.

If both faces are sloped no greater than 1:20 (beveled washers not used), rotate nuts % turn for bolt lengths
no greater than 4 diameters, >/ turn for bolt diameters from 4 diameters to 8 diameters and, 1 turn for bolt
lengths from 8 diameters to 12 diameters.

Measure bolt length from the underside of head to extreme end of the bolt. Measure nut rotation as relative to bolt
regardless of the element (nut or bolt) being turned. Rotate nuts within the allowable tolerance of /s turn over and zero rotation
under the rotation specified in list items (1), (2)