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EXHIBIT C – additional WARRANTY REQUIREMENTS

1
Warranty Requirements

This Exhibit C describes the warranty requirements for the Project. The Contractor shall provide warranties to MnDOT against defects in materials and workmanship. The Contractor shall warranty its workmanship and materials as specified herein. 
2
Warranty Specifications

2.1
Flexible Pavement: New or Reconstructed Hot-Mix Asphalt

Evaluation Method. MnDOT will measure and quantify pavement condition parameters by evaluating certain selected segments of pavement. A pavement segment is defined as any consecutive 500-foot section of lane, ramp and/or shoulder. The pavement segmentation scheme (i.e., the segment termini) and the pavement segment selected for evaluation will vary according to the condition parameter being evaluated. Evaluation will include use of MnDOT’s pavement management system and/or field pavement condition reviews.

Application. This section applies to pavement Warranties on new and reconstructed hot-mix asphalt (HMA) pavement placed on an unbound or stabilized aggregate base. Distress identification must be according to the MnDOT Distress Identification Manual and the following definitions.

Limits of Warranted Work. The Warranted Work shall include all HMA on lanes, ramps and shoulders within the Project limits.

Condition Parameters. Condition parameters are used to measure the performance of the HMA pavement during the Warranty term. Each condition parameter has a threshold level applied to each segment before corrective action (Warranty Work) is required.

Definitions

· Transverse Cracking: A crack that is predominantly perpendicular to the pavement.

· Longitudinal Cracking or Open Joint: A crack that is predominantly parallel to the pavement centerline.

· Block Cracking: A pattern of cracks that divides the pavement into approximately rectangular areas that range in approximate size from 1 to 100 square feet.

· Fatigue Cracking: A series of interconnected cracks in the early stages of development, evolving into many-sided, sharp-angled pieces, usually less than one foot on the longest side, with a characteristic chicken-wire or alligator pattern.

· Debonding: A physical separation of the new pavement surface from the underlying pavement surface (visually identified by shoving or the loss of new surface course); includes surface potholes (regardless of depth) to the extent derived from debonding of the new surface course.

· Raveling: Wearing away of the HMA pavement surface caused by the dislodging of aggregate particles and loss of asphalt binder.

· Flushing: Excess bituminous binder on the pavement surface, which may cause a shiny glasslike reflective surface that may be tacky to the touch; usually found in the wheel paths.

· Popout: A small piece of pavement or aggregate greater than 0.25 inch in diameter that has broken loose from the surface.

· Rutting: A longitudinal surface depression in the wheel path; may have associated transverse displacement.

Threshold Limits. Table C-2.1 lists the allowable threshold limit for each condition parameter within each pavement segment. If any threshold limit is exceeded as a result of a defect in materials and/or workmanship, corrective action (Warranty Work) will be required. The defective segments for surface distress do not have to be contiguous to necessitate corrective action. Each lane, ramp and shoulder must be evaluated independently. Any pavement surface requiring removal or replacement to correct deficiencies for any condition parameter must be placed full-width across the lane, ramp, or shoulder.

Corrective Actions. Table C-2.1 suggests corrective actions to illustrate acceptable treatments for the various condition parameters. MnDOT will Accept the listed corrective action if the action addresses the cause of the distress. Contractor may implement MnDOT-suggested corrective action or an alternative, subject to MnDOT Approval.

	TABLE C-2.1
ALLOWABLE THRESHOLD LIMITS AND CORRECTIVE ACTIONS —
NEW AND RECONSTRUCTED HOT-MIX ASPHALT PAVEMENT
(For Any Consecutive 500-Foot Pavement Segment)

	Condition Parameter
	Segment Threshold Limits
	Recommended Action

	Block Cracking
	None allowed
	Mill and resurface or treat surface (chip seal or microsurface).1

	Fatigue Cracking
	None allowed 
	Repair to full depth and resurface.

	Debonding
	None allowed
	Mill and resurface.

	Raveling
	1% of the segment area 
	Mill and resurface or treat surface (chip seal or microsurface).1

	Flushing
	1% of the segment length
	Mill and resurface or treat surface (chip seal or microsurface).1

	Popouts
	15 per square yard
	Mill and resurface or treat surface (chip seal or microsurface).1

	Rutting
	Average rut depth of 0.5 inch
	Microsurface or mill and resurface.2

	1Recommended action depends on the extent and severity of cracking and must be Approved by MnDOT.

2Recommended action must be Approved by MnDOT and depends on the depth of the rut.


2.2
Rigid Pavement: New or Reconstructed Concrete

Evaluation Method. MnDOT will measure and quantify pavement condition parameters by evaluating certain selected segments of pavement. A pavement segment is defined as any consecutive 500-foot section of lane, ramp and/or shoulder. The pavement segmentation scheme (i.e., the segment termini) and the pavement segment selected for evaluation will vary according to the condition parameter being evaluated. Evaluation will include use of MnDOT’s pavement management system and/or field pavement condition reviews.

Application. This section applies to pavement Warranties on new and reconstructed jointed plain concrete pavement placed on an unbound or stabilized aggregate base course. Distress identification must be according to the MnDOT Distress Identification Manual and the following definitions.

Limits of Warranted Work. The Warranted Work shall include all jointed plain concrete pavement on lanes, ramps and shoulders within the Project limits.

Condition Parameters. Condition parameters are used to measure the performance of the concrete pavement during the Warranty term. Each condition parameter has a threshold level applied to each segment before corrective action (Warranty Work) is required.

Definitions

· Cracking: A visible fissure or surface discontinuity that may or may not extend through the entire slab; singular or in multiple patterns. Crack types are:

· Transverse: Cracks that are predominantly perpendicular to the pavement centerline.

· Longitudinal: Cracks that are predominantly parallel to the pavement centerline.

· Corner: A portion of the panel separated by a crack that intersects the adjacent transverse and longitudinal joints, describing approximately a 45-degree angle with the direction of traffic, and with the length of the sides ranging from one foot to one-half the width of the panel on each side of the corner.

· Map: A series of cracks that extend only into the upper surface of the slab; for larger cracks, frequently oriented in the longitudinal direction of the pavement and interconnected by finer transverse or random cracks.

· Shrinkage: Partial-depth drying and plastic shrinkage cracks resulting from tensile stresses.

· Joint Spalling: Cracking, breaking, chipping or fraying of the panel edges within two inches of the transverse or longitudinal joint.

· Joint Sealant Damage: Any condition that enables incompressible materials or a significant amount of water to infiltrate the joint from the surface; typically, extrusion, hardening, adhesive failure (debonding), cohesive failure (splitting), and complete loss of sealant.

· Shattered Slab: A pavement slab broken into four or more sections by full-depth cracks.

· Scaling: Deterioration of the upper concrete slab surface, greater than 0.125 inch in extent, and occurring anywhere on the pavement.

· Popout: A small piece of pavement greater than 0.25 inch in diameter that has broken loose from the surface.

· Nonfunctioning Joints: Cracking due to non-functioning transverse panel joints with misaligned dowel bars or dowel bars that do not function as designed.

Threshold Limits. Table C-2.2 lists the allowable threshold limit for each condition parameter within each pavement segment. If any threshold limit is exceeded as a result of a defect in materials and/or workmanship, corrective action (Warranty Work) will be required. The defective segments for surface distress do not have to be contiguous to necessitate corrective action. Each lane, shoulder and ramp must be evaluated independently. Any pavement surface requiring removal or replacement to correct deficiencies for any condition parameter must be placed full-width across the lane, shoulder or ramp.

Corrective Actions. Table C-2.2 suggests corrective actions to illustrate acceptable treatments for the various condition parameters. MnDOT will Accept the listed corrective action if the action addresses the cause of the distress. Contractor may implement MnDOT-suggested corrective action or an alternative, subject to MnDOT Approval.

	TABLE C-2.2
ALLOWABLE THRESHOLD LIMITS AND CORRECTIVE ACTIONS —
NEW OR RECONSTRUCTED CONCRETE PAVEMENT 
(for Any Consecutive 500-Foot Pavement Segment)

	Condition Parameter
	Segment Threshold Limits
	Recommended Action 1 

	Cracking:
	
	

	Transverse
	None allowed
	

	Longitudinal
	None allowed
	

	Corner
	None allowed
	

	Map
	None allowed
	

	Shrinkage
	None allowed
	

	Joint Deficiencies:
	
	

	Joint Spalling
	12 lineal feet per segment (cumulative)
	

	Surface Defects:
	
	

	Shattered Slab
	None allowed
	

	Popouts
	15 per square yard 
	

	Scaling
	1% of the segment area
	

	Nonfunctioning Joints
	None allowed
	

	1 For all condition parameters, refer to the MnDOT Concrete Repair Guidelines and Concrete Pavement Rehabilitation Standards. Transverse cracks must typically be repaired with doweled load-transfer techniques.


2.3
Bridge Elements
Evaluation Method. MnDOT will measure and quantify bridge condition using the Pontis Element Condition Ratings system outlined in the MnDOT Bridge Inspection Manual. All bridge components will be evaluated on their ability to meet a Condition State 1 and the requirements described within this Exhibit C. If a condition state is not present in the Pontis system for an element MnDOT will work with the contractor to establish the Condition State 1 for the element. Evaluation will include use of MnDOT’s Bridge inspection program.
Application. This section applies to Bridge elements not specifically detailed in this exhibit.
Limits of Warranted Work. The Warranted Work shall include all Bridge elements. 

Condition Parameters. Condition parameters are used to measure the performance of the bridge element during the Warranty term. The following condition parameters apply:

Definitions
· Condition State 1:  as defined in the Pontis Element Condition Ratings system.

Threshold Limits. During the Warranty period the Bridge elements shall meet at a minimum the Condition State 1. If any threshold limit is exceeded, corrective action (Warranty Work) is required.

Corrective Actions. If not included in this Exhibit C, the Contractor shall submit a corrective action to MnDOT for Approval. 
2.4
Structural Concrete

Evaluation Method. MnDOT will measure and quantify bridge condition using the Pontis Element Condition Ratings system outlined in the MnDOT Bridge Inspection Manual and field reviews. All bridge components will be evaluated on their ability to meet a Condition State 1 and the requirements described within this Exhibit C. If a condition state is not present in the Pontis system for an element MnDOT will work with the contractor to establish the Condition State 1 for aid element. Evaluation will include use of MnDOT’s Bridge inspection program and other MnDOT standard review methods 
Application. This section applies to structural concrete and concrete paving associated with bridges, precast components and noise and retaining wall construction.

Limits of Warranted Work. The Warranted Work shall include concrete bridge rail, bridge approach slabs, bridge deck paving, bridge superstructures, and other structural systems, including noise and retaining walls. 

Condition Parameters. Condition parameters are used to measure the performance of the concrete during the Warranty term. The following condition parameters apply:

Definitions

· Superficial Cracks:  Cracks that are visible on a clean surface ranging from 0.005 inches to 0.03 inches.

· Cracks:  Cracks that are visible on a clean surface ranging from 0.03 inches to 0.15 inches.
· Other Cracks:  Cracks not identified herein.

· Through-Deck Cracking: Full-depth cracks in concrete bridge decks, that can be seen on the bottom of the deck.

· Delamination: An area in the concrete where cracks have propagated from the reinforcement layers toward the concrete surface, determined by sounding, chain drags, or other nondestructive testing methods.

· Spalling: Areas of concrete where cracks have progressed to cause areas of the concrete to come loose from the element.

· Scaling: Deterioration of the upper concrete slab surface, normally 0.125 to 0.5 inch, occurring anywhere in the deck.
· Popout: A small piece of the deck greater than 0.25 inch in diameter that has broken loose from the surface.
· Surface Finish Defect: Defects in the special surface finishes or architectural color system, including peeling, discoloration, and staining (including any changes to the appearance of the concrete surface that do not match the specified colors of the surface treatment).
· Joint Damage: Any condition that enables incompressible material or water to infiltrate the joint from the surface. 
Threshold Limits. Table C2-3 lists the allowable threshold limit for each condition parameter. If any threshold limit is exceeded, corrective action (warranty work) is required.

Corrective Actions. Table C2-3 suggests corrective actions to illustrate acceptable treatments for the various condition parameters. MnDOT will accept the listed corrective action if the action addresses the cause of the distress. The Contractor may implement the MnDOT-suggested corrective action or an alternative, subject to MnDOT Approval.

	TABLE C2-3
THRESHOLD LIMITS AND CORRECTIVE ACTIONS ―
STRUCTURAL CONCRETE

	Condition Parameter
	Threshold Limits
	Recommended Action

	Superficial Cracks
	Any occurrence with in 15’ strip on Bridge Deck or precast components
	Seal with a methacrylate concrete sealer

	Superficial Cracks
	Any occurrence other components
	1

	Cracks
	Any occurrence within 15’ strip on Bridge Deck or precast components
	Inject epoxy

	Cracks
	Any occurrence other components
	1

	Other Cracks
	Any occurrence within 15’ strip on Bridge Deck or precast components
	Not allowed - repair concrete

	Other Cracks
	Any occurrence other components
	1

	Through-Deck Cracking
	Any occurrence within a 15’ strip
	Inject epoxy. 1

	Delaminations and Spalling
	Any occurrence
	1

	Scaling
	Any occurrence
	1

	Popouts
	Five per square yard
	1

	Surface Finish Defects
	Any occurrence
	1

	Joint Damage
	None allowed
	Replace joint.

	1. The Contractor shall work in conjunction with MnDOT to determine appropriate repair. MnDOT will be the final authority on determination of the necessity for corrective action work and acceptable treatments with respect to the listed condition parameters.


2.5   Steel Paint Systems

Evaluation Method. MnDOT will measure and quantify bridge condition using the Pontis Element Condition Ratings system outlined in the MnDOT Bridge Inspection Manual. All bridge components will be evaluated on their ability to meet a Condition State 1 and the requirements described within this Exhibit C. If a condition state is not present in the Pontis system for an element MnDOT will work with the contractor to establish the Condition State 1 for aid element. Evaluation will include use of MnDOT’s Bridge inspection program.
Application. This section applies to all steel paint systems used on ornamental metal railings and structural steel members.

Limits of Warranted Work. The warranted work shall include all structural members and steel ornamental railing.
Condition Parameters. Condition parameters are used to measure the performance of the paint systems during the warranty term. The following condition parameters apply. 
Definitions 
· Visible Rust or Rust Breakthrough: Any corrosion of the steel member

· Paint Blistering: Areas in the paint system where the paint has bubbled or loosened from the steel member

· Peeling and Scaling: Areas in the paint system where the paint is no longer adhering to the steel member, causing loss of paint system
· Chalking: White or gray surface imperfection, apparent from discoloration of surface

Threshold Limits. Table C2-4 lists the allowable threshold limit for each condition parameter. If any threshold limit is exceeded, corrective action (Warranty Work) is required.

Corrective Actions. Table C2-4 suggests corrective actions to illustrate acceptable treatments for the various condition parameters. The MnDOT will accept the listed corrective action if the action addresses the cause of the distress. The Contractor may implement the MnDOT-recommended corrective action or an alternative, subject to MnDOT Approval.

	TABLE C2-4
THRESHOLD LIMITS AND CORRECTIVE ACTIONS ―
 STEEL PAINT SYSTEMS

	Condition Parameter
	Threshold Limits
	Recommended Action

	Visible Rust or Rust Breakthrough, Paint Blistering, Peeling, Scaling, or Chalking
	Any occurrence
	Repair to meet painting specifications. Obtain approval of all repair procedures by the Engineer.1

	1. The Contractor shall work in conjunction with MnDOT to determine appropriate repair. MnDOT will be the final authority on determination of the necessity for corrective action work and acceptable treatments with respect to the listed condition parameters.


2.6
Differential Settlement of New Roadway Grade (Including Bridge Fills)

Evaluation Method. MnDOT will measure and quantify differential settlements in accordance with the Condition Parameter conditions listed below.
Application. This section applies to settlement Warranties on all new roadway and ramp subgrades constructed within the Project limits.

Limits of Warranted Work. The Warranted Work shall include all subgrade excavation, embankment, and aggregate base placed on the roadway below the pavements, including bridge approach panels and pavement over culverts and utilities.

Condition Parameter. Condition parameters are used to measure surface differential settlement in the pavement. The differential settlement will be measured (both along the roadway profile and transversely between lanes, shoulders, and adjacent structures) using a straight-edge, 25-foot California profilograph, and/or the MnDOT’s pavement management distress van (i.e., analyzing the van data to emulate the profilograph measurement). 

Threshold Limits. Table C2-5 lists the allowable threshold limit within each pavement section. If any threshold limit is exceeded, corrective action (warranty work) is required. The defective segments for surface distress do not have to be contiguous to necessitate corrective action. Any pavement surface requiring removal or replacement to correct deficiencies for any condition parameter must be placed full-width across the lane, shoulder, or ramps. 

Corrective Actions. Table C2-5 suggests corrective action to illustrate acceptable treatment for the condition parameter. The MnDOT will accept the listed corrective actions. The Contractor may implement the MnDOT-suggested corrective action or an alternative action, subject to MnDOT approval.

	TABLE C2-5
ALLOWABLE THRESHOLD LIMIT AND CORRECTIVE ACTIONS —
 DIFFERENTIAL SETTLEMENT OF NEW ROADWAY GRADE

	Condition Parameter
	Pavement Section Threshold Limit
	Recommended Action

	Pavement Surface Differential Settlement
	0.50 inches in 25 feet
	Remove and replace pavement.


2.7
Settlement and Deflection: Noise and Retaining Walls

Evaluation Method. MnDOT will measure and quantify settlement and deflections of noise and retaining walls using standard MnDOT surveying practices. 
Application. This section applies to all noise and retaining walls designed and constructed by the Contractor. 
Limits of Warranted Work. The warranted work shall include all noise wall and retaining wall materials, footings, and hardware designed and constructed by the Contractor and the installation procedures (including problems arising from excessive settlement).

Threshold Limits. Table C2-6 lists the allowable threshold limits for differential settlement and lateral deflection of retaining walls and noise walls. If any threshold limit is exceeded, corrective action (warranty work) is required.  
Corrective Actions. Table C2-6 suggests corrective action to illustrate acceptable treatment for the condition parameter. 
	TABLE C2-6
ALLOWABLE THRESHOLD LIMIT AND CORRECTIVE ACTIONS—
SETTLEMENT OF NOISE AND RETAINING WALLS

	Condition Parameter
	Threshold Limit
	Recommended Action

	Differential Settlement
	0.5 inch in 10 feet of horizontal distance
	Submit recommended design for corrective action to the MnDOT for approval. In lieu of corrective action, the Contractor may be assessed 50% of the current replacement cost of the wall.

	Lateral Deflection 
	1.00 inch in 10 feet of vertical height
	Submit recommended design for corrective action to the MnDOT for approval. In lieu of corrective action, the Contractor may be assessed 50% of the current replacement cost of the wall.


2.8
Electrical, Fiber Optic, and ITS Components
Evaluation Method. MnDOT will measure and quantify the performance of the electrical systems of this project via feedback from MnDOT maintenance staff, MnDOT’s Regional Traffic Management System, and via routine system checks performed periodically on the systems. 
Application. This section applies to all ramp meters, Intelligent Transportation System (ITS), lighting, fiber optic cable, traffic signals and any other electrical systems constructed by the Contractor on the Project. For all items in which the manufacturer provides a warranty which extends beyond the Project Warranty Term, the Contractor shall transfer these warranties to MnDOT at the end of the Project Warranty Term.  The ITS air conditioning compressor(s) must have a minimum five-year warranty. 

Limits of Warranted Work. The warranted work shall include all material, equipment, and installation of electrical devices as defined in this Section 2.8 for this Project that fail to perform or meet the Project requirements or standards. The limits do not include routine maintenance work such as replacing bulbs or repairing items damaged by factors beyond the Contractor’s reasonable control (e.g. items damaged by vehicles, snow plowing).  Products that were provided by MnDOT are not included in the warranty, unless the defect was caused as a result of the Contractor’s installation actions.  

Corrective Actions. Items that fail to perform to the Project standards and specifications will either need to be replaced or repaired, as determined by MnDOT in accordance with Book 1, Section 21 and the following: 

· If any defect or malfunction occurs in any TMS shelter cabinet or included equipment within the warranty period, the Contractor shall remove the malfunctioning unit at the Site, determine the cause, repair or replace, and reinstall the unit at the Contractor’s sole cost and expense. 

· Repairs or replacements of ITS components will be accomplished in accordance with Book 2, Section 17.

· The Contractor shall repair/replace any defects in the air conditioning compressor(s) during the Project Warranty Term.  At the end of the Project Warranty Term, the Contractor shall transfer the remaining portion of the five-year warranty to MnDOT.  
The Contractor shall place a sticker depicting warranty information on the wall underneath the front door light switch.  The sticker shall state the shipping date and warranty expiration date.  
2.9
Utilities & Drainage Items
Evaluation Method. MnDOT will measure and quantify the performance of the utilities and drainage items based on routine inspections and maintenance operations and/or records. 
Application. This section applies to all utility work and construction of drainage items constructed by the Contractor as part of the Project. 
Limits of Warranted Work. The warranted work shall include all material, equipment and installation of public or private utility lines constructed by the Contractor as part of this Contract, drainage items including, but is not limited to, pipe, pipe joints, catch basins, manholes, culverts, storm sewers, ponds, sub cut drains, and rip-rap.  
Corrective Actions. The Contractor shall repair or replace any utility or drainage component that fails to fully perform or meet the Project standards and/or specifications.  
2.10
Non-Structural Concrete

Evaluation Method. MnDOT will measure and quantify the performance of the non-structural concrete items via routine inspections or maintenance operations and/or records. 
Application. This section applies to all non-structural concrete items constructed by the Contractor as part of the Project. 
Limits of Warranted Work. The warranted work shall include all material, equipment and installation of concrete walks, concrete curb, concrete driveways, and concrete medians constructed by the Contractor as part of this Contract.  
Corrective Actions. The Contractor shall repair or replace any non-structural components that MnDOT determines to have significant cracking, spalling, settling, or delamination and/or fails to fully perform or meet the Project standards and/or specifications.  
2.11
Pavement Markings

Evaluation Method. MnDOT will measure and quantify the performance of the pavement markings via routine inspections or maintenance operations and/or records. 
Application. This section applies to all permanent pavement markings installed by the Contractor as part of the Project. 
Limits of Warranted Work. The warranted work shall include all material, equipment and installation of permanent pavement markings installed or constructed by the Contractor as part of this Contract.  
Corrective Actions. The Contractor shall repair or replace any pavement markings that MnDOT determines to have significant loss of reflectivity, faded or missing markings that fail to fully perform or meet the Project standards and/or specifications.  
2.12
Plantings

Evaluation Method. MnDOT will measure and quantify the performance of plants, trees, shrubs, vines and perennials (“Plants”) via inspections, maintenance operations, and reports submitted by the Contractor during the Plant Establishment Period identified in DBS-2571.  

Application. This section applies to Plants installed by the Contractor as part of the Project and maintained during the Plant Establishment Period (see DBS-2571). 

Limits of Warranted Work. The warranted work shall include all material, equipment and installation of Plants installed by the Contractor as part of this Contract.  

Corrective Actions. The Contractor shall maintain, repair or replace Plants in accordance with the following table:

	Table C2-9

	Condition of Acceptance after 2 Year Plant Establishment Period (PEP)  

	Required Action

	Plant is Accepted and has been maintained in accordance with DBS-2571
	No warranty work required

	Plant is Accepted, but has not been maintained 
	Maintain for 3rd Year

	Plant is not Accepted and has not been maintained in accordance with DBS-2571
	Replace plant and maintain for 1 Year

	Plant is not Accepted, but has been maintained in accordance with DBS-2571
	No warranty work required
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