2020
Concrete
Plant Monitor
Workshop

Presentation







READ THE CONTRACT!
Check which Spec Book applies
Become familiar with the Special Provisions
Identify which Schedule of Materials apply

DISCLAIMER

The Schedule of Materials Control presented in this workshop is the latest version but may
be different on projects according to the letting date. Always check which Schedule of
Materials Control is in your Contract.




2018 Spec Book

Special Provisions to the 2016 Spec Book were in contracts let since March 2017 and
contain the same information as the 2018 Spec Book

Special Provisions to the 2018 Spec Book
Maijority of Additions to the 2020 Spec Book were Special Provisions to 2018 Spec Book

2020 Spec Book

Any future Spec Book changes will be incorporated into our special provisions boilerplate
documents for a certain duration prior to incorporation into our spec book. This has many
benefits including an increase in quality in our specifications, as well as improvements to
customer expectations since they will be able to see the progression of our specifications
without being “surprised” at the incorporation of specifications. They will be fully visible
within our special provisions prior to spec book incorporation.




Definition in Spec Book:

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



Standard Plate for curb and gutter.

Quantity examples:

(1) 4,378 Lineal Feet of Concrete Curb and Gutter Design B624 would require
approximately 302 cubic yards of 3F32 concrete. (4,378 LF / 14.5 LF/YD3)

(2) 90,380 square feet of 4” Concrete Walk would require approximately 1,115 cubic yards
of 3F52 concrete. (90,380 ft? X .333 ft / 27 ft3/yd?)




Certified Ready-Mix Plants and Approved Contractor Mix Designs

To determine compliance with MnDOT specifications, MnDOT certifies concrete ready-mix plants each year and approves the

plant's concrete mix designs.

Select District: 3 - Beainesd

Select Nearest City:

RMI10 - Comstone 26-Waite Park

Select RM Plant:

I KM3ITU IS NOT MNUU I Lertrnea 1or ZuLu

Concrete Engineering website:
http://www.dot.state.mn.us/materials/concrete.html

Certified Ready-Mix Plants:
http://dotapp7.dot.state.mn.us/rm_mix/




STEPS IN CERTIFYING A READY-MIX PLANT FOR AGENCY

Prior to the beginning of the project or once per calendar year, the Producer completes a
Concrete Plant Contact Report (Form 2163). A signature block for the Ready-Mix Producer
Representative certifying that the Producer will maintain the plant in that condition. An
email address is required for each plant.

1.

10.
11.
12.

13.

An Agency Representative will meet at the ready-mix plant with the Producer’s
MnDQOT Certified Technician. Together they will review the completed Contact Report
and do a complete walk-through inspection of the plant.

The Producer’s MnDOT Certified Concrete Plant Technician will answer all operation
and equipment questions.

The plant must have its scales calibrated by an approved scale company within the last
three months (Specification 1901, 2461.4D, and 2301.3F for concrete paving shall
apply).

Lab scales and equipment are calibrated annually before the Agency project begins.
Equipment and scales meeting the tolerances are dated using tape or other marking
methods.

The aggregate testing is done by MnDOT Certified Concrete Plant Technicians. Their
names, certification numbers, and a cell phone number for the QC Supervisor are
posted at the plant site at all times along with the Contact Report.

The plant must use certified cements, fly ash, slag, and MnDOT approved admixtures.
Check the MnDOT Concrete Engineering Unit website for a list of approved materials
at http://www.dot.state.mn.us/products/concrete/index.html .

Observe/discuss materials handling operations with the Producer/Contractor to
ensure that stockpiles are not segregated, contaminated, or have non-uniform
moisture contents.

Assure that the plant is using aggregate sources that are posted on the Concrete
Aggregate Properties website http://dotapp7.dot.state.mn.us/cap/

Obtain a copy of the computerized Certificate of Compliance. Check calculations and
required information are correct.

Mechanical shakers are required for both fine and coarse aggregate gradations.
Continuous on-site access to MnDOT’s Concrete Manual is required.

A sitemap identifying the contents of all stockpiles, bins, and silos must be visible at
the plant site. Stockpiles must be identified with MnDOT pit numbers.

Send copy of Contact Report and Certificate of Compliance to Concrete Office email:
concloff.dot@state.mn.us




2461.3.F.1.a Plant Certification

Prior to the production of Department concrete each construction season, a

MnDQOT Certified Concrete Plant Technician, representing the Department, shall perform a
thorough on-site inspection of the concrete plant with a MnDOT Certified Concrete Plant
Technician, representing the Producer.

In order to obtain certification, complete the following:

(1)

(8)
(9)

The Producer will complete MnDOT Form 2163, Concrete Plant Contact Report,

prior to the on-site inspection with the Department Representative.

(1.1) A MnDOT Certified Concrete Plant Technician, representing the
Producer, signs the Concrete Plant Contact Report certifying compliance
with the Certified Ready Mix requirements and continual maintenance
of the plant to assure that the plant can produce concrete meeting
MnDOT Specifications.

(1.2) A MnDQOT Certified Concrete Plant Technician, representing the
Department, signs the Concrete Plant Contact Report signifying that the
plant complies with all requirements prior to concrete production.

Identify all persons responsible for testing and overseeing plant operations on

MnDOT Form 2163, Concrete Plant Contact Report. Provide their email, cell

phone number, and MnDOT Technical Certification number.

Include a site map showing stockpile locations identified with the MnDOT pit

number.

Provide cementitious and admixture samples.

Provide a computerized batching system capable of meeting the requirements

of 2461.3.F.2, “Certificate of Compliance.”

Provide continuous access on-site to the Concrete Manual available from

MnDOT’s website.

Supply a working email address, including an active internet connection, at the

certified ready-mix plant.

Provide calibrated electronic scales for weighing all materials.

Provide facilities in accordance with 1604, “Plant Inspection — Commercial

Facility,” for the use of the plant technician in performing tests.

The Department Representative will submit the completed Contact Report and

current Certificate of Compliance to the MnDOT Concrete Engineer for final determination
of certification.
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2461.3.F.1.b Maintaining Plant Certification
The Producer will maintain plant certification by:

(1)
(2)
(3)
(4)
(5)

(6)

Displaying the current Contact Report and site map in plain sight at all
times.

Updating the Contact Report with any material or equipment changes and
submitting to the Department.

Making Producer Plant QC Workbook and QC charts available
electronically at all times.

Performing the responsibilities identified in 2461.3.F.4, “Contractor
Quality Control.”

Supplying the following information at the request of the Engineer:
(5.1) Approved mix design sheets,

(5.2) Agency cementitious and admixture test results,

(5.3) Agency verification gradation test results,

(5.4) Aggregate quality test results.

Keeping plant reports, charts, and supporting documentation on file at
the plant site for 5 calendar years.



2461.2.F.2.b Contractor Designed Concrete Mixes

The Contractor will provide concrete mix designs for concrete defined in
Table 2461-6 and Table 2461-7 and elsewhere as specified in the
Contract.

The Contractor assumes full responsibility for the mix design and
performance of the concrete.
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MnDOT uses mix designations based on the specification requirements of the structure.

MnDOT’s designation is always the first 4 digits to the left. The Producer is allowed to add
additional digits to the right of MnDOT’s designation.

2461.2.F.1.e Additional Concrete Mix Designation Digits

Specialty concrete mixes require additional concrete digits in accordance with
Table 2461-6. Use “EX” for exposed aggregate mixes and “CO” for colored concrete mixes.
The Contractor may add additional digits to the right of the required digits in the concrete
mix number.



All concrete mixes are designed by the Producer/Contractor

There are 4 types of mix designs:

1. General concrete Preapproved for use at each plant (most common)
2. Paving concrete Project specific mixes

3. Structural concrete  Project specific mixes

4. Specialty mixes Cellular and Precast

After MnDOT approval, each plant retains possession of the mix designs and distributes
them electronically upon request.

11



General concrete mixes are designed in advance and approved by MnDOT.
These are the preapproved mixes that the Plant has on hand for use on all Agency
Production.

Table 2461-7 lists the requirements for each of the mixes that can be preapproved.

2461-7 TABLE KEY
CONCRETE GRADE - Letter representing broad usage

OLD MIX NUMBER — MnDOT designation previous to 2016

NEW MIX NUMBER — MnDOT Mix Designation

INTENDED USE — List of all transportation structures

MAX W/C RATIO — Varies by part of structure

MAX CEMENTITIOUS CONTENT — Max 750 pounds

MAX % SCM — Max 15% Fly Ash, Max 30% Fly Ash with preliminary test data
SLUMP RANGE — Slump cannot exceed slump range (even with use of admixtures)
MIN 28-DAY COMPRESSIVE STRENGTH — For acceptance

3137 SPECIFICATION — Aggregate quality required
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Table 2461-7
High-Early (HE) Concrete Requirements
(Not applicable to Bridge Superstructure or Mass Concrete)
Concrese | Riinimom Maximum Minimum Minimum
Mix Grades Time to Maximum | Cementitious Slump Strength 28-day 3137
Number Allowed Opc;in w/c ratio Content Range to Compressive | Spec.
t g (Ibs/ vd?) * Opening | Strength, ¢
IPHEG2 || P - 0.63 750 3-6" - 3000psi | 2.D.1
JHE32 F 48 hrs 0.42 750 1-37+% [ 3000 psi 4500 psi 2D.1
3HES2 B F G 48 hrs 042 750 2-5" 3000 psi 4500 psi 2D
Y
3YHES2 | (Repairs | 48 hrs 042 750 25" 1 2000 psi 4000psi | 2.D2
Only)
R
3RHE52 (Repairs 48 hrs 0.42 750 2-5 3000 psi 4000 psi 2.D3
Only)
* Supplementary Cementitious Materials allowed.
|| Used only for placing concrele in piles during freering temperatures, provide 30 percent additional cement (o
the concrete mix for concrete 10 feet below the ground line or water line in accordance with 2452.3.D.6, “Casl-
in-Place Concrete Piles.”
+ Adjust slump in accordance with 2461.3.G.7.a,"Concreie Placed by the Slip-form Method.™

The High Early mixes designed for General use cannot be opened before 48 hours and the
strength has reached 3000 psi. If a quicker opening is required a Project specific mix must
be designed and approved.

2461.2.F.2.b(2) High-Early Concrete Mix Design Requirements

The Department defines High-Early (HE) concrete as concrete designed to achieve the
minimum strength of 3000 psi for opening at 48 hours. Unless otherwise included in the
plans, all HE concrete requires approval of the Engineer prior to incorporation into the
work.

The Engineer will allow one of the following methods to determine minimum time to
opening:
(A) Field control cylinders in accordance with 2461.3.G.5.c, “Field Control Strength
Cylinders.”
(B) Maturity method in accordance with 2461.3.G.6, “Estimating Concrete Strength
by the Maturity Method.”

14
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Table 2461-9

Mix Design Submittal Requirements

BEM Fine Aggregate Gradation Preliminary
Substitution EETCE . Test Data Submittal Package
. . Limit Requirements s
Limits Requirements
Level 1 Fly Ash: 0 — 40 - 45% of General Bomeie
Mixes 15% total aggregate 3126 and 3137 None Afits: Do
* Slag: 0—-35% | by volume || ‘ &
Use Either: Use Eiilier;
Level 2 Fly Ash: > e 3126 and 3137 e General Concrete
. 15% None ‘ . 2461.2F3.a Mix Design
dslies Ternary: Any ¢ Job Mix ¢ General Concrete
7R Formula (JMF) ¢

Mix Design (JMF)

* High Early concrete in accordance with Table 2461-7 is defined as a Level 1 Mix.

|| Fine aggregate limit does not apply to exposed aggregate concrete mixes.

15




T T L T | RKMX | 777 001 |
| I SOURCE | size JcLass | sra. CHECK WEBSITE FOR FAL |Prant |Green Plamt |
I ] [ I | ] - Contact [Fern E. Lear ]
| = PEACH PIT [ < [ = o] ,_,, el | Telephone #__|999-234-5678 |
1 [ e ] 1 1 ] [Crrcedme]

I 67 I % AGGREGATE PROPORTIONS
Combos must pass 3137 gradation
MIX Level INTENDED USE S e | sana
Water | Coment | Fiy s | s | Ratko 34+ | 34- | S38- | 12| 38
3F52 1 Flatwork 25| 48| & 1392 1776
1G52F Il Foctings and plecap 289 44| 110 1410 1750
1P62 1 Piling. spread footing leveling pad 285 475 1410 1840
1P62F 1 Piling. spread footing leveling pad 255| 340| 100 1480 1870
1X62 1 Cofferdarn seals, rock sockets, dilled shafts. 205 o7 1280 1750
1X62F 1 Cofferdam seals, rock socksts, drilled shafts 205 601| 106 1270 1750
IF32 1 Siiptorm curb and gutter 222 535 1370 1800
3F32F 1 Saiplorm curb and gutter 220 430| 100 1430 1730
2 1 Shiphorm Median barrier, non-bridge 233 576 1340 1760
IMIZF 1 Stipform Medsan barrier, non-bridge 233 489 88 1330 1760
3G52 1 General mescelaneous 250 580 1330 1720
3G52F 1 General mscelansous 258 510 20 1300 1700
3512 1 Slipform bridge barrier, parapets, end post 233 576 1340 1760
3812F 1 Slipform bridge barrier, parapets, end post 233 I 1330 1850
35852 1 Bridge superstructure, approach panels 250 580 1330 1720
AS52F 1 Bridge superstructure, approach panels 258 510 90 1300 1700
3HE32 1 Saplorm curb and gutter 274 722 1130 1740
3HES2 1 Flatwork, General, Bridge Structure 263| 658 1250 1700

GENERAL MIX DESIGN SHEET

Each mix design equals 1 cubic yard of concrete.

Mixes can be Level 1 or Level 2

All mix designs on the sheet must use the aggregates specified in the upper left corner.
Mix sheets are plant specific. Each plant has its own set of mix designs.

The RMX number at the top right is a combination of:

777 - 001

Plant ID# Sheet #

Mix sheets will never be altered or revised.

To change an existing mix, the whole sheet of mixes will be rescinded and a new sheet will be
issued with a new sheet number (777-002).

16
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Certified Ready-Mix Plants and Approved Contractor Mix Designs

To determine compliance with MnDOT specifications, MnDOT certifies concrete ready-mix plants each year and approves the
plant’s concrete mix designs.

L e e

Select District: 3 - Brainerd ~
Select Nearest City: Waite Park ~
Select RM Plant: | RM310 - Comstone 26-Waite Park vl

RM310 is Not MnDOT Certified for 2020
RM310 is Not MnDOT Certified for Paving in 2020

19




None of the weights can be adjusted at the plant once a mix has been approved.
The exact weights from the mix design have to be entered into the batching system.

Table 2461-11

Mix Design Adjustments Requirements

Type of Change or Adjustment

Mix Design Resubmittal Requirements

Level 1
Mixes

Cementitious Sources
Admixture Sources
Admixture Dosage Rate

No resubmittal required

Aggregate Sources

Aggregate Proportions

Any cementitious proportion (< 15% max
fly ash)

Resubmittal of Mix Design

Any cementitious proportion (> 15% max
fly ash)

Resubmittal in accordance with
2461.2.F.3.a

Level 2
Mixes

Cementitious Sources
Admixture Dosage Rate

No resubmittal required

Aggregate Source, no change in Aggregate
Class

< 5% Total Cementitious

< 10% Aggregate Weights

Resubmittal of Mix Design

Aggregate Source and Class of Coarse
Aggregate

Supplementary Cementitious Proportion
> 5% Total Cementitious

> 10% Aggregate Weights

Admixture Sources

Resubmittal in accordance with
2461.2.F.3.a

*  Only one (1) increase in total cementitious allowed per mix design, next adjustment requires
resubmittal in accordance with 2461.2.F.3.a, “Preliminary Test Data Requirements for Level 2
Mixes”

20




(1) Plant and Field Test Results: Gradation, Slump, Air, Temp, Workability, etc.

(2) Compressive Strength at 28 days: Each Compressive Strength test is an average of
3 individual cylinders from the same truck.

(3) Monthly Aggregate Quality Aggregates remain on the approved list based
on the monthly quality tests

NO SUNSET DATE!

2461.2.F.2 Concrete Mix Design Requirements
The Engineer determines final acceptance of the concrete for payment based on
test results, satisfactory field placement and performance.

21



Project Specific mixes are also designed by the Contractor.

They can only be used for the Project number in the upper right corner.

They must declare the sources of the cementitious and admixtures. A change would
require a new mix design.

Table 2461-8

Project Specific Contractor Designed Mixes

Concrete Grade Intended Use Specification 3137 Spec.
A Concrete Pavement 2301 2.D.3
M, V.W.Z Precast Concrete 2462 Varies
HPC High Performance Concrete Special Provision 2401 2D.2
MC Mass Concrete Special Provision 2401 Varies
SCC Self-consolidating Concrete Special Provision 2401 Varies
CLSM Cellular Concrete Grout 2519 None
All concrete grades Delivery time is > 90 minutes 2461.3.G.3.a Varies

22
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contract. Final approval for payment is based on satisfactory field placement and performance.

This is a Project Specific Paving mix design without a JMF (Job Mix Formula).
It can only be used for the job printed in the upper right corner.

It is designed for a mix using a standard ASTM gradation found in Specification 3137.

23




The Concrete Engineer reviews the Contractor’s concrete mix design submittal and approves the materials and mix design based on compliance with the
contract. Final appraval for payment is based on satisfactory field placement and performance.

| Submit to: concloff. doti@state.mn.us Page 1 |

This is a paving mix design utilizing a JMF gradation.
It is always 2-page. The second page has the JMF gradation requirement.

If the gradation runs out of the working range the JMF proportions can be changed
and resubmitted for approval.

24
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contract. Final approval for payment is based on satisfactory field placement and performance.

The Concrete Engineer reviews the Contractor's concrete mix design submittal and approves the materlals and mix design based on compliance with the

This is a Structural Concrete mix design.
Structural Concrete could be both JMF and non-JMF
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This is a Structural concrete mix design that is non-MnDOT specified.
These are projects that are not using MnDOT specifications but are submitting samples to
MnDOT Labs for testing.

26




All Producer QC responsibilities are documented in Specification 2461.3.F.4

27




2461.3.F.4

Contractor Quality Control (QC)

The Producer’s daily responsibilities include the following:

(1)
(2)
(3)

(4)

(5)

Provide qualified personnel.
Maintain laboratory equipment within allowable tolerances.

Randomly spot check concrete batching to verify batch weights and
tolerances.

Check the bins and piles for segregation, contamination, or interblending
of the aggregates.

Check that mix trucks are clean, blades are not worn, and revolution
counters are working properly.

28



2461.3.F.4.a Personnel

The Producer will provide the following personnel:

(1) QC Plant Technician(s) to perform all testing and quality control
requirements of 2461. The QC Plant Technician shall hold a current
MnDOT Concrete Plant Certification.

(2) Quality Control Supervisor responsible for oversight of all QC testing and
daily plant operations. The Quality Control Supervisor shall hold a current
MnDOT Concrete Plant Certification and is required to remain on-site
during concrete production or have cellular phone availability.

(3) Quality Control Manager responsible for oversight of the Quality Control
Supervisor and the certified ready-mix plant program.

29
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2461.3.F.4.b Sampling and Testing

Take aggregate, cementitious, and admixtures samples in accordance with
ASTM D 3665, Section 5, at a rate defined in the Schedule of Materials Control. Perform
sampling and testing in accordance with the Concrete Manual. The Engineer may oversee
the QC sampling and testing process.

Perform gradation and moisture testing at the certified ready-mix plant site. Use mechanical
shakers for sieve analysis.

Provide equipment and perform calibrations meeting the requirements of the following:
(1) AASHTO T 27, “Sieve Analysis of Fine and Coarse Aggregates,”
(2) AASHTO T 255, “Total Moisture Content of Aggregate by Drying,”

(3) AASHTO M 92, “Wire-cloth Sieves for Testing Purpose,” and
(4) AASHTO M 231, “Weighing Devices Used in the Testing of Materials.”

30
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Fine Aggrepate: 300

Companion Required, Double Sample Skoes
Companion Required, Double Sample Sites

"‘-“I':"“ Test Type  [Spec. Na. Produces Cantractor Testing Ageney Testing Farm Ne.
Gradation 2461 AILIMFs aned Bridge Deck miv desigm All other mix desigms All mix designs qc
(QCQA) 3126 Workbook
3 3131 | Daily Concrete Quantity: Weekly Concrete Quantity: Weekly Concrete Qrusntity
2406 137 =20 yd':
24 20.- 408 yd* | per fraction per source

¥ the Agency monitor

348 production i allowed

2461.3.F.4.c Aggregate Gradations

Complete the Concrete Aggregate Worksheet for each aggregate size and
source:

(1.1) QC Gradations: If a QC gradation fails, retest immediately documenting
both results. If an additional QC test is required for that week, the
Engineer will not allow a retest gradation as a substitute for a QC
gradation.

(1.2) Verification Companion Gradations: The Engineer will not allow a
verification companion gradation as a substitute for a QC gradation.

Identify QC companion samples with the following information:
(2.1) Date,

(2.2) Test number,

(2.3) Time,

(2.4) Type of material,

(2.5) Plant, and

(2.6) Sampling location.

32
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MOISTURE CONTENT

] e ——————— 1|
Payltem | .. . . ) P L
No Test Type Producer/Contractor Testing Agency Testing Form No.
2301 Gradation Test the Venfication Companion sample Weekly Concrete Quantity > 100 yd*: QC Workbook
2302 (Venification 3126 | Complete on the day the sample was taken. X
2401 Verification 3131 1 per fraction per source 24143
2406 Companion) 3137 | Wash all finc aggregate Verification Comp ) Weekly Centified
2411 ' samples Include Verification Companion results on Sample ID Ready-Mix Plant
2452 Card Report or
2461 QA Workbook
E* 1 Test at Contractor’s Discretion 1 per fraction per source per month 2410
:_lk- Sample ID Card
511 Bridge Deck Concrete:
2514 1 per fraction per source per month tested for 3137.2.D.2
2519
2521 " Identify quality samples with a “Q” on the Sample 1D Card
2531 and the Quality companion sample
2533
2545 Aggregate 2461 | Daily Concrete Quantity = 20 yd*: None QC Workbook
2550 Moisture 1 per fraction per source completed every 4 hours
2554 (QC)
s Complete the mitel mosture content and adjust the
**«.».1 batch water prior Lo the start of concrete production
agLe cach day
565 y
If weather conditions allow, performing moisture
testing on representative material at the end of
production the prior evening is allowed. In this
event, the four-hour rate will commence with the
first pour of the day, regardless if it is placed in
Agency or private work

2461.3.F.4.d Moisture Content

Determine the moisture content using the oven-dry method in the Concrete Manual. Moisture
probes to determine moisture content in the aggregates are not allowed without the approval
of the Concrete Engineer.

Complete the Batching Report for each aggregate size and source.

Observe the batch person enter moisture contents into the batching system. Verify the
moisture contents were entered correctly on the Certificate of Compliance.

Gradation: Moisture: Aggregate Quality:
3/47 Plus, #4: 300 Fine Aggregate: 500g 3/4” Plus, #4: 50 Ib.
3/4" Minus, #67: 10 1b. Intermediate Aggregate: 500 g 3/4” Minus, #67: 30 Ib.
#7, CA-T0: & lb. Coarse Aggregate: 2000 g #7, CA-TO: 30 1b.
CIA, FIA: 1000 g #89, CA-BO: 30 b
CS, Fs: 500g Intermediate Agg: 30 Ib.
#89, CA-80: 500g Fine Aggregate: 30 Ib.
Fine Aggregate: 500g
Companion Required, Double Sample Sizes
Companion Required, Double Sample Sizes
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Go to Concrete Engineering Website:

http://www.dot.state.mn.us/materials/concrete.html|

Select ‘READY-MIX’

Select ‘Concrete ready-mix plant QC workbook’
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2461.3.F.4.e Concrete Ready-Mix Plant QC Workbook

Complete the Concrete Ready-Mix Plant QC Workbook which includes all of the
following documents:

(1) Diary

(2)  Batching Report

(3) Concrete Aggregate Worksheet

(4) Weekly Concrete Aggregate Report

(5) JMF Concrete Aggregate Worksheet

(6) JMF Weekly Concrete Aggregate Report

The Producer will maintain the Concrete Ready-Mix Plant QC Workbook in real
time using their full name for the diary and each test performed.

The Producer’s designated Quality Control Supervisor will review and submit

to the Engineer and the Concrete Engineering Unit by the Tuesday
immediately following the previous week’s production.
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2461.3.F.4.f Aggregate Gradation Control Charts and Sample Log

(1) Complete the Aggregate Gradation Control Charts in real time for each
aggregate size and aggregate source:

(1.1) Record Producer QC gradation and Verification Companion
gradation results. These results are included in the moving average
calculation.

(1.2)  Record Verification Gradation results. These results are not
included in the moving average calculation.

(2) Complete Sample Log in real time for all samples taken:
(2.1) Record all aggregate samples taken by the Agency.
(2.2) Record cementitious and admixture samples taken by the
Producer and picked up by the Agency.
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MATERIAL DETAILS:
CEM r—— Type | LEHMCIA
SUGAR CREEK PLANT TYPE HI

| . CHIPOBAR GRT POLYCH L e T TNe Tem
VTR e - B

2461.3.F.4.g Signing the Certificate of Compliance
The Producer’s MnDOT Certified Concrete Plant Technician will:

(1) Review the first Certificate of Compliance for each mix type, each day,
for accuracy; and

(2) Legibly hand sign the Certificate of Compliance at a location designated
for Producer signature signifying agreement to the terms of this program
and to certify that the materials comply with the requirements of the
Contract; and

(3) Print their name and write their MnDOT Technical Certification Number
next to their signature.
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1510 AUTHORITY AND DUTIES OF THE INSPECTOR

Inspectors have the authority to do the following:

(1)

(2)
(3)
(4)

Inspect the Work and the preparation, fabrication, or manufacture of

materials;

Notify the Contractor of non-conforming Work;

Reject non-conforming materials, and

Suspend portions of the Work for the following reasons that require a

decision by the Engineer.

(4.1) Interpretation of requirements in the Contract,

(4.2) Petformance of unacceptable or unauthorized Work in accordance with
1512, or,

(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, jts 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.
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QA Requirements

Checking QC documentation
Certificate of Compliance
QA Sampling

QA Documentation

Batch Water Verification

2461.3.F.6 Acceptance of Concrete Materials
Only place concrete meeting the materials requirements in the work. If the Contractor
places concrete not meeting the materials requirements into the work, the Engineer will
not accept non-conforming concrete at the contract unit price.
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2461.3.F.5  Agency Quality Assurance (QA)

The Engineer’s responsibilities each time the plant is visited include the following:

Confirm the Concrete Ready-Mix Plant QC Workbook and Aggregate Gradation
Control Charts are accurate and up-to-date.

Check Certificate of Compliance for completeness and accuracy.

Spot check concrete batching to verify batch weights and tolerances.

Check the bins and stockpiles for segregation, contamination, and interblending of the
aggregates.

Obtain aggregate samples per Schedule of Materials Control.

Observe Producer’s Certified Technician obtain aggregate samples and run gradation
and moisture tests when possible.

Verify cementitious and admixtures are certified and approved. Collect cementitious
and admixtures samples per the Schedule of Material Control.

Provide the following Agency test results to the Producer in a timely manner:

(8.1) Cementitious Materials

(8.2) Admixtures

(8.3) Gradations

(8.4) Coarse Aggregate Quality

If any equipment malfunctions, testing procedures or test results are questionable,
or unusual activity is occurring during the plant visit perform the following:

(9.1) Continue monitoring at the plant and document observations in the
diary.

(9.2) Investigate to determine the origin of the concern and document the
resolution.

(9.3) Contact Independent Assurance Inspector, Project Engineer or Concrete

Engineering Unit when necessary.
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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 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.
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2461.3.C Handling and Storing Materials

2461.3.C.1 Batch Material Requirements

Do not change the source, kind or gradation of batch materials after the start of concrete
production for the work unless otherwise approved by the Engineer. If the Engineer
approves use of different material, completely exhaust the supply on hand before changing
to the different material.

If delivering freshly washed aggregates to the batching plant, drain the aggregates for at
least 12 h before using in the batching operation. If draining freshly washed aggregates at
the site of the batching plant, completely separate the drained material from the undrained
materials, and provide for the disposal of water that accumulates from the drainage of
materials.

Provide smooth, firm, and well-drained stockpile sites cleared of vegetation and extraneous
matter. Where the natural foundation is unsatisfactory, as determined by the Engineer,
construct the stockpiles on suitable platforms. Construct suitable bulkheads or partitions
to separate different kinds of aggregate, gradation, or water content.
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Construct stockpiles by methods that hold segregation and degradation to a minimum. If
the Engineer sees segregation or degradation, the Engineer may designate that pile as
unacceptable for use.

Do not use aggregates used to construct runways for loading or hauling equipment in
concrete batches.

Use of aggregates from the bottom 1 ft of a stockpile placed on an unprepared surface in
concrete batches is allowed only under the Engineer’s direct supervision and if the material
meets all requirements of 3126, “Fine Aggregate for Portland Cement Concrete,” and 3137,
“Coarse Aggregate for Portland Cement Concrete.”

Provide aggregates in accordance with the specified gradation requirements.
The Engineer will consider aggregates unacceptable if the variation in moisture content

carried by any of the aggregates causes a marked variation in the consistency of successive
batches of the mixed concrete, and will suspend operations until corrected.
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2461.3.F.1.a Certified Ready-Mix Plant Program

(3) Include a site map showing stockpile locations identified with the
MnDOT pit number.

2461.3.F.1.b Maintaining Plant Certification
The Producer will maintain plant certification by:

(1) Displaying the current Contact Report and site map in plain sight at
all times;
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2461.3.E.1 Mixing In Truck Mixer

Charge the materials into the truck mixer drum by introducing sufficient water
before adding solid materials. Perform charging operations without losing materials.

Leave the truck mixer at the plant site for a minimum of 5 min or 50 revolutions

during the mixing period. Transport the concrete at agitating speed to the point of
placement.
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1. The QC Workbook is an electronic workbook on the Producer’s laptop or computer that
documents the Concrete Plant’s quantities, ingredients, and test results for all Agency
concrete. It includes the Producer’s observations and comments of issues at the Plant
for that week.

2. The QC Workbook is available to the Agency at the plant at all times.

3. The duration of the workbook is one week ending on Saturday. A workbook is required
for each week Agency concrete is produced.

4. The Producer is required to submit the QC Workbook by the following Tuesday to the
Project Engineer and the Concrete Engineering Unit.

Checklist for reviewing QC Workbook each time you go to the plant:
1. Review all entries since the last Agency inspection.
2. Check plant diary is accurate and up to date.
3. Check that the Producer has run the required amount of gradation and moisture tests.
4. Check samples are correct size according to the Schedule of Materials Control.

5. Review gradation results with respect to project specifications.
Compare QC results to verification and companion sample results.

6. Determine reasonableness of all entries.
(duplication of sample sizes, duplication of test results, weather conditions, etc.)
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PROCEDURES TAB
* Instructions and notes for each form are located on the procedures page.

* The producer is required to enter data in each of the applicable forms.
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DIARY TAB
Ensure the header is filled out completely and accurately.
Check mix types and quantities produced on your project
Check all aggregate sources with pit numbers used for the day’s production
All admixture and cementitious products used in agency work must be listed
for the day’s production
Ensure the minimum number of gradation and moisture tests were performed
according to the Schedule of Materials Control!
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MOISTURE TAB
Ensure the header is filled out completely and accurately
The moisture test sample sizes on line E must meet minimum sample sizes:
Fine Aggregate: 500 g
Coarse Aggregate: 2,000 g

Confirm the Absorption Factors match the Abs factors on the mix design

Verify the MCFac on the Certificate of Compliances matches line F for the
timeframe specified on Line |

Review the moisture test results for accuracy and reasonableness
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CONCRETE AGGREGATE WORKSHEET TAB

* Ensure the header is filled out completely and accurately

* Confirm Coarse and Fine Aggregate minimum sample sizes have been me
* Determine if any of the coarse or fine sieves were overloaded

* Ensure a test number is assigned to the gradation

e Compare results to the Gradation Requirements

A gradation is only valid and compliant if:
1. It meets Gradation Requirements.
2. Minimum sample sizes were used.
3. Individual sieves were not been overloaded.
4. The Check Total is within tolerance of the Sample Weight.

FINENESS MODULUS

e Check the website for the Fine Aggregate Fineness Modulus (FM).
* \Verify that the FM is within tolerance (+/- 0.20).
* Advise the Producer to contact the Concrete Engineering Unit if problems persists.
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Minnesota Department of Tranzportatian

Dot Concrete Aggregate Worksheet
SR Flant: Garden - Green FPlant  Bate: LI
Engineer: Tester: Jimmy Jehn Time: T:30 AM

Agq. Fractiens CA: #67  MizFPrep.:
Tes
t Sample
[e.: Ca-g8 Wit [Ib):
Sisve Sizes Weights [Ib]
Fazzs - Ret. Ind. Cum. W Pass
114" - 1" 0.0 ns 100
1" - 34" 0.z 1ns 100
340 - BIgT 14 & 33
IR 34 a7
w2" -3 32 B3 53
3814 on A | 26
114" - #4 2% a1
#4 - Btm 0.3 03 3

Check. Tetal n.a

+0.2 b ef Sample Wt . HE-12.0

Sieve Analysis of Cearse Aggregate

o Cha: Mz Frep.:
Znd Fractien ek
Cempesite Sample
1.8 Giradation Only Wit [Ib]):
Weightz[Ib]
FReq. Ind. Cum. i Pass
100
100
A0-1010
20-55
0-10

+ 0.2 |b ef Sample Wit

r - .

TP-21T63
Agg. Seurce(s): Fine Pit #:
Ca: #ET Cearse Pit #:
Ca.: Cearse Pit #:
Ca: Cearse Pit #:
o ChAs Miz Prep.:
Jrd Fractien ef
Cempesite Sample
Giradation Only Wit [Ib]:
wWeights (bl
FReq. Ind. Cum. ¥ Pass

+ 0.2 Ib @f Sample Wt

Cearse Agare give l‘ﬂem’ent Paz#ing tha #200 Seive Test

Aag. Fractiens #ET

|[.ﬁ.] Diry weight ef eriginal sample
| (B Bry weight f wazhed sample
|[C) Less by washing (& - B

|(®) 2 Passing #200[C = A]= 100

Cempesite Gradatien fer:
Agq. Fractiens
Frepertiens = 4 k4

114"

"
a4
g

#4

‘washing Data fer Sieve Analysiz of Fine Agareqate

|(8) Ory Sample and Recerd vWeight
|(B) %t ash and Dry Sample, Recerd Weight
[{C1 Loz by washing (4 - B
" #6 and $#200 net included in Fineness Medulus

FRE®OUCTION GRADATICOMN
Omment

ineness Medul.
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Sieve Analysis of Fine Aggregate

Tes
t Sample
[e. FAa-g Wit [g):
ICempesite Grad. Sieve Sizes ‘weights [q]
00z Feq. Fass - Ret. Ind. Cum. *Pass
32 - #4 n.n 5243 100
#4 - #6 155 5243 100
"HE - #& 436 509.4
#5 - #16 235 4658 23
#1E - #30 136.8 3TE3 T2
#30 - #50 1278 2335 46
#50 - #100 $6.3 1.3 21
526.3 #100 - $200 1%.0 266 7]
515.4 “#200 - Btm 0.7 TE 14
E3 Le== by Washind B4
" Recemmended filler sieve Check Tetal

‘within + 0,20 267

[1t&l20z0)

TH333
TEI33

.
kA

FReqg.

5253

FReq.
100
35 -100
$0-100
55 -25
30-60
5-30
0-10
0-25

5249  +03:ef Sample Wit ### H###
0
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SIEVE WEIGHT LIMITS AASHTO T-27 TABLE 1

Large Glison | 8" Diameter

Sleve Size T Treye 12" Diametor
2" (50mm) 27000g 3
1-1/2" (37.5mm) 202009 = o
Tim(2smm) | 135009 ’_13009 42009
314 (19mm) 102009 1400g 32009
518" (18mm) 8600g 1100g 26009
12 (zsmm) | 67009 | 890g 21009
28" (9.5mm) 51000 6700 16000
#4 (4.75mm) 2600g 3309 " s00g
I“:;W’??"{'“ "]‘“‘ | 1500g 200g 460g

NOTE: If the weigh ratained on any sieve exceeds the weight shown for that
sieve in the table above the sample must discarded, a new sample
prepared and split to a smaller beginning weight so that it will not
happen again.

The new sample siza must confiorm to the minimum sample size in
AASHTO T 27. If it Is necessary that the new sample be so large that
there is a possibility waight(s) might be exceaded the new sample can
be spiit into two or more portions (sleving aach individually and
«combining the weights on each skeve size before calculating the
parcentages) or additional breaker sieves can be added.

Use this chart for determining the maximum weights allowed on the round brass

sieves used for fine aggregate gradations.
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WEEKLY CONCRETE AGGREGATE REPORT TAB
The QC Weekly Concrete Aggregate Report is a summary of all non-JMF gradations
performed by the producer for the week’s production and is auto populated from the QC

Concrete Aggregate Worksheets.

This report is used to verify the accuracy of data entered into the QC Aggregate Gradation
Control Charts.
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CONCRETE AGGREGATE WORKSHEET - JMF TAB

e Ensure the header is filled out completely and accurately

* Verify the proper aggregates were selected from the drop down boxes

e Obtain mix proportions from the JMF mix design and enter for all aggregates
e Ensure the Combined Gradation JMF percentages match the JMF mix design

e Check the individual weights for both the coarse and fine aggregates for overloading on
sieves

* Verify the Total % Passing is within the JMF Working Range. A PASSING AGGREGATE
GRADATION IS REQUIRED PRIOR TO THE START OF A BRIDGE DECK POUR.
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WEEKLY CONCRETE AGGREGATE REPORT —JMF TAB

The QC Weekly Concrete Aggregate Report JMF is a summary of all JIMF gradations
performed by the producer for the week’s production and is auto populated from the QC
Concrete Aggregate JMF Worksheets.
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Incomplete and/or inaccurate headers throughout the workbook.

¢ tester names,

e dates,
e times,
e test numbers.

e products and aggregate sources

* Completely fill out all headers throughout the entire workbook

* Verify minimum sample sizes and testing rates are being met according to the Schedule
of Materials Control specified for the project

* Verify values on Line F from the QC aggregate moisture tests are being used in the
MCFac column on the Certificate of Compliances for the timeframe specified

* Check individual sieve weights for overloading of material

* Review BOTH the QC and QA workbooks for data entry errors and reasonable results
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INCOrrect sammpie siZes (ReIer Lo scneaule ar vidLeridis LontLrol 10r proper
sample sizes). Keep in mind there are minimum sample sizes, but a sample
can also be too big causing inaccurate results due to sieve overloading.

MINIMUM SAMPLE SIZES

Gradation: Aggregate Quality:
3/4” Plus, #4: 30 Ib. 3/4” Plus, #4: 50 1b.
3/4” Minus, #67. 10 Ib. 3/4” Minus, #67: 30 1b.
#7, CA-T0: 6 Ib. #7, CA-70: 30 1b.
CLA, FIA: 1000:¢ #89, CA-80: 30 Ib.
ggsg FCSA 0 5588 g Intermediate Agg: 30 Ib.
ST & Fine Aggregate: 30 1b.
Fine Aggregate: 500¢g

Moisture:

Fine Aggregate: 500g
Intermediate Aggregate: 500 g
Coarse Aggregate: 2000 ¢
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COMMON QC/QA WORKBOOK ERRORS

Failing to enter remarks or comments in the sections located on each page
of the workbook. (Air Test results, QA Plant Monitor names, Plant Issues
and resolutions, etc.)

Failing to enter remarks or comments in the sections located on each page
of the workbook. (Air Test results, QA Plant Monitor names, Plant Issues
and resolutions, etc.)

Not using consecutive pages in the Diary. If the plant produces agency
concrete on Tuesday and Friday, use page 1 and 2 in the Diary, not page 2

and page 5. The same is true for gradations and moisture tests.

Not reviewing the entire workbook for data entry errors and reasonable
results before submitting to Agency.

Line F from the Moisture Test in QC Workbook is not the same as the
MCFac on the Cert of Compliance for the timeframe specified.
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The sample log is in an Excel workbook.

The Producer enters all samples taken or picked up from the plant by Agency
personnel.

Concrete components documented in the QC Aggregate Gradation Control
Charts and Sample Log include:

* Aggregate- Agency Verification and Quality samples
e Aggregate- Agency QA (QC Companion) samples

e Admixture samples

e Cementitious samples

e Chart- Producer’s fine and coarse aggregate QC (Production) and
Verification Companion gradation results (If the producer performs a
gradation at the plant it is required to be charted)

¢ Chart- Producer’s Combined Gradation JMF results.
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The Agency is required to check the logs and take aggregate and product samples in
accordance with the Schedule of Materials Control.

Quantities are for total Agency production. Agencies are encouraged to share results if
multiple projects are being produced at a plant.

Checklist for reviewing QC Sample logs each time you go to the plant:
1. Check sample logs for compliance with Schedule of Materials Control.

2. If sample has been pulled by the producer, complete the card and submit with
sample to the appropriate lab.

3. If the sample has not been pulled by the Producer, request a sample be pulled
by the Producer within an appropriate time fame, pick up sample at stated

interval.

4. Document all discrepancies in the Diary in the QA Workbook.
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Verification and Quality Samples:

e Sample is taken randomly determined by the Agency
* Sample location is determined by the Agency

* Sample is taken by the Agency

e Sample is tested by the Agency

QA (QC Companion) Samples:

e Sample location is determined by the Producer
e Sample is taken by the Producer

e Sample is tested by the Agency
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Admixture Sample Requirements:

* Admixture samples are taken by the Producer in a container supplied by the Agency
e Agency fills out the sample card and submits to appropriate lab

* 1sample of air entrainment and Type A water reducer when the plant is certified

* At 3 month intervals

* If the plant changes sources, or

* As the Contract requires

Cement and Fly Ash Sample Requirements:

e Cement and SMCs samples are taken by the Producer in a container supplied by the
Agency

* Agency fills out the sample card and submits to appropriate lab
* 1 sample when the plant is certified

* At 6 month intervals

* If the plant changes sources, or

* As the Contract requires
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Quality Control Charts are a visual and statistical method of tracking gradations for
one calendar year in order to achieve better quality control of concrete aggregates.

The moving average is used to determine acceptance and for basis of payment.

This method is helpful in visualizing the consistency of the material and aiding the
Producer in making sound aggregate decisions and adjustments.

These charts are produced and maintained by the Producer’s Technician.

They must remain at the plant for 5 years.

Checklist for reviewing QC Aggregate Gradation Control Charts each time you go to the
plant:

1. Check that QC and Verification Companion gradation results are entered accurately
in the appropriate chart. These results are included in the moving average
calculation.

2. Check for material consistency.

2 Entries must be in Real Time,

3. Document all discrepancies in the Diary in the QA Workbook.
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The Sand Quality Control Chart plots the results entered by the producer for the #8, #30,
and #50 sieves.

The Producer monitors these charts. When the results are consistently borderline the
Producer is expected to investigate and find a resolution.

The Agency must check the charts each time they go to the plant. If the results are

borderline, notify the producer and document the problem, the solution, and the name
of the Producer who was notified.
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2461.3.F.4.F Aggregate Gradation QC Charts

Complete the Aggregate Gradation Control Charts in real time for each
aggregate size and aggregate source by recording Producer QC gradation and
Verification Companion gradation results. These results are included in the moving
average calculation.
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2461.3.F.5 Quality Assurance

The Engineer’s responsibilities include the following:
(2) Check Certificate of Compliance for completeness and accuracy.

2461.3.F.2 Certificate of Compliance

Provide a computerized Certificate of Compliance with each truckload of
ready-mixed concrete at the time of delivery. The Department defines
computerized to mean a document that records mix design quantities from load
cells and meters.

If the computer that generates the Certificate of Compliance malfunctions,
the Engineer may allow the Contractor to finish any pours in progress if the
Producer issues a handwritten MnDOT Form 0042, Certificate of Compliance with
each load. The Engineer will not allow the Producer to begin new pours without a
working computerized Certificate of Compliance.
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Provide a computerized Certificate of Compliance that includes all of the
following information:

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)

(15)

Name of the ready-mix concrete plant,

Name of the Contractor,

Date,

State Project Number (SP) or (SAP),

Bridge Number (if applicable),

Time concrete was batched,

Truck number,

Quantity of concrete in this load,

Running total of each type of concrete, each day for each project,
Type of concrete (MnDOT Mix Designation Number),
Cementitious materials using MnDOT Standard Abbreviations,
Admixtures using MnDOT Standard Abbreviations,

Aggregate sources using 5 digit State Pit Numbers,

Admixture quantity in fluid ounces per 100 Ib of cementitious materials or

ounces per cubic yard,

Batch weights in columns in accordance with Table 2461-12:
(15.1) Printin order a through k.

(15.2) Use formula to calculate weights.

(15.3) Head columns with Standard Labels.
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g Saturated surface dry (SSD) weights for aggregates, /b/ci. yd) (e+1) SSD

h Free moisture, /b/cu. yd (c-d) xe¢ Free Mst
i Target weights for one cubic vard of concrete, Ib/cu. yd (g+h) CY Targ
j Target batch weights, /b ([(;llll" ‘Ig : 1']) Target
k | Actual batch weights, /b — Actual

NOTE: Actual cubic yards batched may vary due to differences in air content, weight tolerances. specific
gravities of aggregates, and other variables.

(16)
(17)
(18)

(19)

(20)
(21)

Total Water (Batch Water + Free Moisture) in pounds,

Water available to add [(Mix Design Water x Batch Size) — Total water] in gallons,
Space to note the water adjustment information, including:
(18.1) Water in gallons added to truck at plant (filled in by Producer, enter zero

if no water is added),

(18.2) Water in gallons added to truck at the jobsite (filled in by Producer or

Engineer, enter zero if no water is added), and
(18.3) Total actual water in pounds (Total Water from Certificate of

Compliance plus any additions).

The following information printed with enough room beside each item to allow

the Engineer to record the test results:
(19.1) Air content,

(19.2) Air temperature,

(19.3) Concrete temperature,

(19.4)  Slump,

(19.5) Cylinder number,

(19.6)  Location or part of structure,
(19.7) Time discharge, and

(19.8) Signature of Inspector.
Location for the Producer signature,
For colored concrete, final color.

77




2461.3.F.3

Definitions

The Department defines ready-mix concrete as one of the following:

(1)

(2)

Central-mixed concrete proportioned and mixed in a stationary
plant and hauled to the point of placement in revolving drum
agitator trucks or a truck mixer, or

Truck-mixed concrete proportioned in a stationary plant and fully
mixed in truck mixers.

Table 2461-13 defines commonly used certified ready-mix terms.

Table 2461-13
Certified Ready-Mix Terminology

Term

Definition

Mix design watcr

The maximum allowable water content for 1 cu. yd of concrete.

Total moisture
factor

Factor used to determine total amount of water carried by a given wet aggregate.

Absorption factor

Factor used to determine the water contained within the pores of the aggregate and
is held within the particles by capillary force.

Free moisture

The water that is carried on the surface of the aggregate that becomes part of the
total water.

Batch water

Water actually batched into the truck by the batcher. Batch water includes potable
water and clarified water.

Total water

Batch water added to free moisture. Total water may also include the water used
in diluting admixture solutions.

Temper water Water added in mixer to adjust slump.
The water in the concrete mixture at the time of placement from any source other
) than the amount absorbed by the aggregate. It includes all batch water placed in the
Total actual water . . o )
mixer, free moisture on the aggregate and any water added to the ready mix truck
prior to placement.
Ready-Mix ; p :
Sady-hke Party that is producing the concrete for the Contract. It is understood that the
Producer or ' » :
. Ready-Mix Producer is the agent of the Contractor.
Producer’ X
Water/Cement (w/c) | W/C ratio is defined as the ratio of the total water weight to the total cementitious
Ratio weight, which includes cement and supplementary cementitious materials.

Real time

The actual time during which something takes place.
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Information you must have on hand to review Certificate of Compliance:
Mix Design Sheet and Latest Moisture Results

| | L llwl INTENDED USE | woter | comens | rv i | s I"'""L = I . } TN TS } AN I
soar u rocungs ana pescep ) sa) W 14w 1w
1 P, $pread 100t ievebng pad 285 ATS 1410 1840
n Py, $pread 100t levebng pad 255 340| 00 1480 1870
I Cofferdam seak, rock sockets, daled shafts 208 o7 1260 1750
[ Cofferdam seals, rock sockets, diled thafts 208 e | we 1270 1750
[ Sighorm curts and guser 22| s 1370 1800
[] Saghorm Gt and guBer 220 43| 00 1430 1730
1 Shphorm Medan bames, mon-brdge 33 576 1340 1760
1 Siphorm Medan b, son-todge 3 a0 | B8 1330 T80
Geraral macelarso 250 580 1330 1720
Geraral macearso 258 510 80 1300 700
Sepiorm irige warer, parapess, end pos T 340 iTel
1 Siphorm bridge barmer. paragets, nd post EI] 1330 1850
1 ricige supersiructure, aperoach pane 20| =0 1330 1720
1 e ———— 28| w0 1300 1700
[ Saghorm et and guter i 130 1740
SHES2 [ Flatucsh. Darsteal Brcige Strctir 263 s 1250 1700
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Information you must have on hand to review Certificate of Compliance:
Mix Design Sheet and Latest Moisture Results

Batch Plant: Garden - Green Flant

K. Total Moisture |
L. Scale Sesting |

(2| || L1 ] &= 52 1
s | Joms| | | Joseo] Jusn] | T | | | 1

2. 1o oy ! e Py o ) Va1 2 | P sy L1
L Scale Sesting | sk | vems | Poma] | 1 s | Jamar) | | sz | | ores | 11
M. Free Mohture | ha | 58 Tal 1 60 | T 1T 1 “_| =1 1
Teasl Free Msisture ) 77 4 ]
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Mix: 3F52
Quantity: 5cy

Ingredient Source
Sand 75999
3/4- 77999
Cmt LAFDAIA
FlyAsh COCUNND
Water City
AEA MBAES0

MCFac _AbsFac OD ABS SSD FMst CYTarg Target Actual
.048 .006 1392 8 1400 58 1458 7290 7225
.024 .012 1776 21 1797 21 1818 9090 9075
461 461 2305 2310

81 81 405 401

27ga 27ga 88ga 86ga

100z/cwt 540z 2700z 2800z

INGREDIENT Description of product

SOURCE

MCFac

ABS FAC

oD

ABS

SSD

FMst

CYTARG

TARGET

ACTUAL

MnDOT 5 digit pit numbers and approved abbreviations
Total Moisture Factor from Line F on the Batching Report
Absorption Factor from the MNnDOT Mix Design

Oven Dried Weights from the MNnDOT Mix Design

Absorbed Moisture in pounds AbsFac x OD=ABS

Saturated, Surface Dry OD + ABS = SSD

Free Moisture in pounds (MCFac — AbsFac) x OD = FMst

Cubic Yard Target (SSD + FMst = CYTarq)

Batch Weight Targets  (CYTarg x CY in batch = Target)

Weights actually batched directly from the scales
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WATER CALCULATIONS

Total Free Water Ib/yd3® = Free Mst X Yards in Batch
Batch Water Ib/yd® = Actual Batch Water
Total Water Ib/yd® = Total Free Water + Batch Water + Temper Water

Design Water Ib/yd® = Water from OD Column X Yards in Batch

Water Available to Add /yd® = (Design Water-Total Water) / 8.33

82




I IWIHA. JI Jv&

WP | T S _ .

MnL™ LU T LA R LA -——— —_———— —_———

FOR THE ENTIRE BATCH

FREE MOISTURE = LBS. DESIGN WATER LBS.

BATCHED WATER = LBS. WATER AVAILABLE TO ADD: GA.
(Design Water-Total Water)/8.33
TOTAL WATER = LBS.
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FOR THE ENTIRE BATCH

FREE MOISTURE = LBS. DESIGN WATER LBS.

BATCHED WATER = LBS. WATER AVAILABLE TO ADD: GA.
(Design Water-Total Water)/8.33
TOTAL WATER = LBS.
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I
13255 3F52 10.00 1515 1419:35 14:21:38  04-26—16

FOR THE ENTIRE BATCH

FREE MOISTURE = LBS. DESIGN WATER LBS.

BATCHED WATER = LBS. WATER AVAILABLE TO ADD: GA.
(Design Water-Total Water)/8.33
TOTAL WATER = LBS.
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2461.2.E Concrete Admixture 3113
Provide admixtures from the Approved/Qualified Products list for all concrete grades
shown in Table 2461-6 and Table 2461-7.

Use of any of the following admixtures are at the Contractor’s discretion:
(1.1) Type A, Water Reducing Admixture
(1.2) Type B, Retarding Admixture
(1.3) Type D, Water Reducing and Retarding Admixture
(1.4) Type F, High Range Water Reducing Admixture
(1.5) Type G, High Range Water Reducing and Retarding Admixture
(1.6) Type S, Specific Performance Based Admixture

Use of the following accelerating admixtures require approval of the Concrete Engineer, in
conjunction with the Engineer, unless otherwise allowed in the Contract:

(2.1) Type C, Accelerating Admixture

(2.2) Type E, Water Reducing and Accelerating Admixture

The Engineer will permit the use of Type C or Type E accelerating admixtures when all of
the following conditions exist:

(3.1) The ambient temperature is below 36 °F,

(3.2) An Engineer approved cold weather protection plan is in-place, and

(3.3) Cold weather protection materials are on-site and ready for use.
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D.1.b Weighing Equipment and Tolerances

Weigh or measure concrete mixture ingredients using load cells or meters for
ready-mix and paving concrete to within the targeted batch weight in accordance
with the following:

(1)
(2)
(3)
4)
)

Water — 1 percent,

Cement — 1 percent,

Other cementitious materials — 3 percent,
Aggregates — 2 percent, and

Admixtures — 3 percent.
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2401.2.A.5.b (4) Application Requirements

Mix non-metallic fiber reinforcement in concrete mixer in accordance with mixing time and
speed of ASTM C94, "Standard Specification for Ready-Mixed Concrete" to ensure uniform
distribution and random orientation of fibers throughout concrete. Notify the Engineer in
writing of the dedicated personnel for this task and the procedures for distributing fibers.

The following fiber addition methods are acceptable on all jobs:

1. Open bag and distribute fibers on aggregate belt at ready-mix concrete plant;
2. Open bag, break apart any fiber clumps, and introduce fibers into ready-mix
concrete truck in a well-distributed manner (i.e., "chicken feed")

Any alternate methods to add fibers to the concrete mix must be submitted for acceptance
by the Engineer and be demonstrated by a successful trial placement. Allowing bags to
dissolve in the ready-mix concrete trucks will not be allowed. Balling of fibers is defined as
a 2 inch diameter or greater conglomerate of fibers at the point of placement. Any balling
more prevalent than 1 location in 20 CYDs will be considered a failed trial

placement. Ensure the manufacturer’s technical representative is available by phone or in
person to troubleshoot fiber inclusion into the mix during the trial placement and bridge
deck placement.
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Producer samples:
Cementitious material — Agency tests
Admixtures — Agency tests
QC gradations — Agency tests at their discretion

Agency samples:
Aggregate Verification samples
Aggregate Quality samples
Always have the loader operator turn the pile when sampling from a stockpile

All aggregate samples are split samples

Agencies share samples

2461.3.F.5.b Sampling and Testing
The Engineer will:
(1) Take all samples randomly in accordance with ASTM D 3665, Section 5, at a
rate defined in the Schedule of Materials Control.

(2) Perform all sampling and testing in accordance with the Concrete
Manual.
(3) Use mechanical shakers for sieve analysis.
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Samples taken randomly at location identified on the Contact Report
Take additional Verification samples when production problems exist
Verification companion sample CANNOT be used to fulfill the testing requirement for QC

Record Verification results on Weekly Certified Ready-Mix Plant Report in the Concrete
Ready-Mix Plant QA Workbook

Submit to lab within 2 days

Report discrepancies to the District Independent Assurance Inspector
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2461.3.F.5.e Concrete Ready-Mix Plant QA Workbook

The Engineer will complete the Concrete Ready-Mix Plant QA Workbook in real time
which includes all of the following documents:

(1) Diary

(2) Weekly Certified Ready-Mix Plant Report

(3) Concrete Aggregate Worksheet if gradation testing performed in the field

(4) JMF Concrete Aggregate Worksheet if gradation testing performed in the field

Submit to the Engineer and the Concrete Engineering Unit by the Thursday immediately
following the previous week’s production.
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* Instructions and notes for each form are located on the procedures page

* The Agency is required to enter data in each of the applicable forms
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Fill in the header completely and accurately.

List the pit numbers and sample IDs for the week.

List cementitious and admixture sources and sample IDs used for the day.

List all mix types and quantities used on your project for the day.

Thoroughly document all observations and issues important to the day, such as:

Full names of QC Technician and Batchperson
Documentation issues and resolutions

Samples taken

Certificate of Compliance issues and resolutions
Stockpile conditions for contamination and segregation
QC air test results performed at plant

Concrete temps,

Plant difficulties, etc.
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Lasl Mevisien | TW020]
m‘ Minnesota Department of Tranzportation

por Agency Plant Monitor Daily Diary

Bate: 9/9/19
b ]
Plant: Garden City - Green Plant Neek Ending 9/14/18
Technician: TOMMY SANDS certd 5745 Weather; 57, QLOUDY, 94% RELATIVE HUMIDITY, SW17
Arrival: 5:30 AM Departure: B:15 AM
Cementltious Sources Sample ID Aggregate Sources Sample 1D(s)
Cement LAFALMI CEMI615 1-Fine Pit #: 75999 FADS19C, FAS919YV
Fly Ash: LABLAMOD FLY9G1Q 2-Fine Pit #:
Other; 3-Fine Pit &:
Admixture Sources Samphe |D Coarse Pit & 76999 CAS918C, CAS919Y
AEA: MAIRYO AtRO619 Coarse Pit £ 77990 3/4-
1-Admix: AMPOLIDZO0 WRO619 Coarse Pit & 77999 3/4+
2-Admix: SMMATISE VMAGE19 F-Coarse Pit &  TE999
3-Admhe Loarse Pit &
MnDOT MIXES JMF MIXES
Bate KM A 5P MIX ary o’ Date RM o SK MiX IMF & ary lcy’l
9/9/19 |mw7?| 555-12 3F32F 75.00 9/9/19 |ma7?
9/9/19 |men| 1507-33 3F52 A 9
9/9/19 |ma7? /9 7
9/5/19 |mon 9 |[maor
9/9/19 |ma? 9/9/19 [ma7
9/9/19 |mwom 9/9/19  [mwon
9/9/19 |mwem? 9/9/19 |mar?
9/6/19 |Rpwoe? 9/9/19 | marT?
g9/9/19 |Rwm? 9/9/19 | Mt
a/5/19 |men 9/9/19  [mor?
9/9/19 |men TOTAL DAILY JMF MIXES (cv’)
9/9/19 |Aem
g/a/18 |men |ADMIXTLUIRE AND CEAMENTITIOUS SAMPLES TAKEN ON 9/6/19 &
SUAMMTTED TO MAPLEWOOD. CHECKED STOCKPILES FOR
9/9/19 |Fvm CONTAMINATION AND SEGREGATION. OBSERVED IIMMY JOHN
9/9/19  |mor? FINISHING MOISTURE TESTS. OBSERVED TRUCKS REVERSE DRUMS.
9/9/19 |77 GBSERVED BATCHING OF 15T LOAD 3FS2F AT 7:11 AM AND 3F52 AT
7:43 AM AND VERIFIED INFO ON CERT. OF COMPLIANCE WAS
9/9/19 | mar? CORRECT. JIMMY J. TESTED 15T LOAB OF 3FSZF AND HAD 7.2% AIRL
8/0/10 | aver? HED GREENJEANS, MNDOT 1A INSRECTOR AT PLANT FOR 1A
9/0/19 |marm OBSERVATIONS. OBTAINED QC COMPANION FEOR GRABATION.
CHECKED PROUUCER QC WORKBOOK AND CONTROL CHART FOR
TOTAL DAILY MaDOT MIXES (ey') 127,80 |INFO AND ACCURACY, BATCHMAN: ROCKY PLANTE
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FILL out header completely and accurately.
Confirm Coarse and Fine Aggregate minimum sample sizes have been met.
Determine if any of the coarse or fine sieves were overloaded.

Assign a test number to the gradation.

A A

Compare results to the Gradation Requirements.

A gradation is only valid and compliant if:
1. It meets Gradation Requirements
2. Minimum sample sizes are used
3. Individual sieves have not been overloaded
4. The Check Total is within tolerance of the Sample Weight
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1. Fill in the header completely and accurately.

2. Enter the proper aggregates from the drop down boxes.

3. Obtain mix proportions from the JMF mix design and enter for all aggregates.
4. Ensure the combined Gradation JMF percentages match the JMF mix design.

5. Check the individual weights for both the coarse and fine aggregates for overloading on
sieves.

6. Verify the Total % Passing is within the JMF Working Range.
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1. This worksheet is comprised of 3 parts on 2 pages.

2. The upper portion on Page 1 of this worksheet is used to validate and compare the
Total Water in one load to what is actually allowed by the mix design.

3. The bottom of Page 1 is a summary of all Agency Verification and QA samples for the
week and is auto populated in the white cells from the QA Concrete Aggregate
Worksheets. The shaded area in blue is for the Agency to enter the Producer’s test
results corresponding to the Agency results and check for Lab/Field Tolerance issues.

4. Page 2 is a summary of all Agency JMF gradations for the week and is also auto
populated from the Concrete Aggregate JMF Worksheets. The shaded area in blue is for
the Agency to enter the Producer’s test results corresponding to the Agency results and
check for Lab/Field Tolerance issues.
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2461.3.F.6.a Aggregate Gradation (Does not apply to Job Mix Formulas)

(1)

(2)

(3)

If the gradation tests on split samples from quality control or verification

samples result in a variation between the Producer and the Engineer

greater than that set forth in Table 2461-16, the Engineer will substitute

QA and/or Verification test results into the moving average calculation to

determine acceptance.

If Producer test results are consistently coarser or finer than Engineer

test results, the Engineer will review in accordance with 1503,

“Conformity with Contract Documents.”

The Engineer will determine the monetary reduction due to the moving

average gradation failure.

(3.1) Calculate the quantity of non-complying concrete placed, beginning
with the first individual gradation test within the moving average
failure and ending with the first passing individual gradation test after
the moving average failure.

(3.2) Based on the total quantity of non-compliant concrete placed, the
Engineer will apply the monetary reduction outlined in Table 2461-15.

(3.3) If amoving average failure occurs on multiple sieves, the Engineer will
only reduce the price based on a single monetary deduction.
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This worksheet is identical to the Weekly Certified Ready Mix Plant Report but is not auto
populated.

Use this sheet when Verification and QA gradation samples are preformed in a Lab and the
results have to be entered manually.
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2461.3.F.5.d Batch Weight Verification

Each time the Engineer obtains a verification gradation, the Engineer will observe
the actual water batched in a single load of concrete in accordance with the following:

(1) Watching the ready-mix truck reverse the drum after washing,

(2) Verifying use of the current moisture test,

(3) Verifying that any additional water added to adjust the slump is recorded,
and

(4) Validating water weights on the load batched and comparing the total
water with the design water.

The Engineer will document the actual water batched on MnDOT Form 24143,
Weekly Certified Ready-Mix Plant Report or Concrete Ready-Mix Plant QA Workbook.
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Validate all water weights on the load watched and compare the total water with the
design water.

Include all water added at the plant.

Results are documented on:
Weekly Certified Ready-Mix Report in the Ready-Mix Concrete Plant QA Workbook
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. TP 24143 (1/18/18)
m Minnesota Department of Transportation
poT  Weekly Certified Ready-Mix Plant Report
Plant: Garden - Green Plant Week Ending: 9/15/18
S P. No(s):‘ 1507-33 2345-54 |141-25-333
1567-80
Cement Source: LAFDAIA 1-Fine Pit #: 75999
Fly Ash Source: LAB IAM O 2-Fine Pit #:
Other Source: 3-Fine Pit #:
AEA Source: EUAEA92 1-Coarse Pit #: 77999
1-Admix Source: AEUWR91 2-Coarse Pit#: 77999
2-Admix Source: 3-Coarse Pit #:
3-Admix Source: 4-Coarse Pit #:
5-Coarse Pit #:
Date 9/10/18 9/11/18 9/12/18
Yd? Produced 185 72 196
Producers # of Gradations 1 1
S.P. 1507-33 1507-33 1507-33
Mix Designation 3F52F 3F52F 3G52F
Time of Batch 8:55a 10:00a 10:45 A Cc
Total Free Water Ib/yd® 56 43 39
Batch Water Ib/yd® 200 202 183
Temper Water Ib/yd® 0 0 0
Total Water Ibjyd® 256 245 222
Design Water Ib/yd> 271 271 245
Inspector TS. TS. T.S.
FA Verification Samples CA Verification Samples JMF Verification Samples
Date 9/10 9/12 Date 9/10 9/12 Date
Pmwow Lvow ros¥
Pit# 75999 75999 ICA-Size #67  #67 IMF #
3/8” 100 100 1-Pit# 77999 77999 1-FA Pit#
#4 100 100 2-Pit# 2-FA Pit#t
#8 94 91 3-Pit# 1-CA Pit#
#16 67 76 2" 100 100 2-CA Pit#
#30 51 40 11/2" 100 100 3-CA Pith
#50 13 12 11/4" 100 100 2"
#100 3 2 1" 100 100 11/2"
#200 1.5 0.7 3/4" 93 92 1"
FM 272 279 5/8" 3/4"
Tester TS. TS. 1/2" 41 43 1/2"
3/8" 37 36 3/8"
#4 5 6 #4
Tester TS TS. #8
#16
#30
#50
#100
#200
Tester
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WATER CALCULATIONS

Total Free Water Ib/yd® = Add Free Mst column

Batch Water Ib/yd® = Actual Batch Water
Yards in Batch

Total Water Ib/yd® = Free Water + Batch Water + Temper Water

Design Water Ib/yd® = Water from OD Column
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EXAMPLE A

‘,.\NNESO;:F

= Minnesota Department of Transportation

TP 0042-02 (3/2000)

{»g?; Certificate of Compliance

Ready-Mix Plant Contractor S.P. Date
Quickmix - Mill City Pebble Brothers 1020-30 4/1/2010
Bridge # Mix # Truck # Time Batched Quantity this load Cumulative quantity
89006 3Y43F 10 8:55a 10 yd3 10 yd3
Design Target Target  Actual
Wt. Total Free Batch Batch Batch  Manufacturer & Mill or Power Plant/Aggregate

(C.Y.) Moisture Water (C.Y.) Weight Weight Source & Pit#
Cement 549 549 5490 5480 | Holcim - Mason City, IA
Fly Ash 97 97 970 980 | NSP - Eagan, MN
Sand 1193 57 48 1250 | 12500 | 12520 | 123456  Sdlinger - Lakeland
CA 3/4+
CA 3/4- 1276 20 3 1296 12960 | 12920 | 123456 Salinger - Lakeland
CA- 3/8- 547 13 4 560 5600 5640 | 134567 Rock Island - Falls City
Water 271 (55) 2000
**Total Water** (Free Plus Batched) 2710 2550
Total Water Available Total Water Added
to Add at Jobsite 19 at Jobsite Ttk Ksing 2592

Gal. Gal. Lbs.
(Target — Actual)/8.33 Water Added at Jobsite*8.33
+ Total Water
(Actual)
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WATER CALCULATIONS

Total Free Water Ib/yd3® = Add Free Mst column

Batch Water Ib/yd® = Actual Batch Water
Yards in Batch

Total Water Ib/yd® = Free Water + Batch Water + Temper Water

Design Water Ib/yd® = Water from OD Column
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EXAMPLE B
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WATER CALCULATIONS

Total Free Water Ib/yd3® = Add Free Mst column

Batch Water Ib/yd® = Actual Batch Water
Yards in Batch

Total Water Ib/yd® = Free Water + Batch Water + Temper Water

Design Water Ib/yd® = Water from OD Column
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EXAMPLE C
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2461.3.F.5.f Non-compliance with Certified Ready-Mix Plant Program

If the Engineer observes the Producer not complying with the requirements of the
Certified Ready-Mix Plant Program, the Engineer will perform the following:

(1) Verbally notify and promptly email the Producer and the Concrete Engineer
the list of observed deficiencies and provide a deadline to correct the non-
compliance.

(2) If non-compliance is not corrected by the deadline, notify the Contractor and

Producer that concrete production is unauthorized in accordance with 1512,
“Unacceptable and Unauthorized Work.”

The Concrete Engineer will determine if the severity of the non-compliance

results in decertification of the plant in accordance with 2461.3.F.1.c, “Certified
Ready-Mix Plant Decertification.”
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