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2010 CDOT Field Materials Manual
Introduction

The purpose of this manual is to provide
an official guide to CDOT Field forces for the
sampling and testing of materials on construction
projects and the subsequent documentation. It is
not the intent to publish a complete summary of all
sampling and testing methods and procedures.
Further relevant information may be found in either
the applicable AASHTO or ASTM manuals.
Published herein are some select AASHTO
Procedures concerning materials testing that may
not be readily available to Field personnel.

The Manual is published in dual units
using the Standard English units and the
International System of Units (S| Modernized
Metric).

The testing frequency as shown in the
Quality Assurance (QA) Schedule (Frequency
Guide Schedule for Minimum Materials Sampling,
Testing, and Inspection) is considered to be the
minimum necessary to have the degree of control
desired. The Sampling and Testing Procedures
have in many cases been modified to make them
more applicable to Field testing conditions.
Further unauthorized modifications should not be
attempted. If a valid reason exists, a shortage of
tests can be explained and the work accepted.
However, improper test procedures cannot be
explained nor accepted.

The testing frequency for Independent
Assurance Sampling and Testing is to be
established by the Region Materials Engineer
according to the Independent Assurance (lA)
Schedule (Frequency Schedule for Independent
Assurance Evaluation).

It is not our intention to discourage efforts
to find better or faster methods of testing. Many of
the Colorado Procedures are the result of
suggestions from field materials personnel.
However, before using a procedure other than that
listed, it must be approved by the Materials
Advisory Committee (MAC) and the FHWA. In
addition, the procedure used must be the same as
that specified in the project specifications. If this
rule is not followed, the acceptance or rejection
action cannot be supported and may result in legal
rulings against the Division in cases of litigation.

The Frequency Guide Schedule for
Minimum Materials Sampling, Testing, and
Inspection current at the time of contract
advertisement shall apply during the full course of
that particular project.

We realize the critical importance of
materials and the associated personnel, whether
they are Quality Control (QC), Quality Assurance
(QA), or Independent Assurance (IA) to any
construction project. It is our intent to create a
Field Materials Manual (FMM) that always reflects
the most current and best procedures, and is as
user friendly as possible. Please take the time to
review and read this publication, and provide us
with either the Review / Comment Form or the
Comment / Correction Form at any time.

L0

Jim Zufall
CDOT Materials Engineer

NOTE 1: CDOT Internal Web Address: http:/internal/infoexchg/organizations.cfm (see Manual/...)
CDOT External Web Address: http://www.dot.state.co.us/DesignSupport/  (see Manuals)

NOTE 2: Materials Advisory Committee (MAC) information: http://internal/MAC/

NOTE 3: Materials Bulletins: Same address as Note 1 with Construction and Design Bulletins.

NOTE 4: General correspondence (letters and envelopes), large packages, bulk mail samples of

materials, and nuclear gauges should be addressed to or delivered to:
4670 North Holly Street, Unit A, Denver, CO 80216-6408

NOTE 5: If you have any questions concerning this manual please contact:
Editor @ (303) 398-6566 or the Assistant Editor @ (303) 398-6563.
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Dedication

Front Cover: The scenes on the cover of the 2010 CDOT Field Materials Manual are photographs taken of
the Red Mountain Pass Overlay Project on US 550.

Special Thanks to: Phil Seymour, Jr. for creating the front cover design.
Eric Chavez for computer skills beyond the Editor’s.

FMM Documents: A special thanks are extended to the members and participants of the MAC meetings
and the associated task forces who are constantly striving to improve testing methodology and CDOT
specifications so that the roads in Colorado are progressively built better and are safer for the motoring public.

Changes from the 2009 FMM: Changes in the text from the previous year will have a solid black side-bar in
either the left or right applicable margin. If there are significant changes to a Colorado Procedure (CP) then
the year after the CP number will be the same as the year for the Manual. The list below is not inclusive.

QA Program Chapter: Changes to Sections 7, 11

Documentation Chapter & Special Notice to Contractors: Changes to Sections 3, 4, 5, 6, 11, 14
Special Notice to Contractors: Changes to Sections 4, 7

QA Schedule and IA Schedule as always have been revised, but black-bars in the margins are not
feasible due to space constraints.

CP 10 (Table 10-1, the Checklist), CP 11 (Asphalt Binders & Precast Concrete Structures), CP 12A
& 12B (1.3), CP 17 (Sections 3, 4, 5, 8)

CP 22 (replaced with AASHTO T 191), CP 23 (Sections 2, 3, 4)

CP 31 (total revision)

CP 51(Section 2, 8), CP 52 (Section 3)

CP 61 (Section 4), CP 62 (Sections 2, 3)

CP 81 (total revision)

Chapter 200 (Unstable Soil, page 8)

Chapter 400 (Item 41, page 5)

Chapter 600 (pages 1, 2, 3, 6)

Chapter 800 (pages 2, 5, 6)

AASHTO Procedures (total revision)

QC/QA Software (revised Installation instructions)

Appendix (page 28, 29)

Any errors that may still exist within this manual are solely the oversight of the Editor.
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Colorado Procedure Review/Comment Form

Mail or Fax to: Colorado Department of Transportation
Materials & Geotechnical Branch
Documentation Unit
4670 North Holly Street, Unit A
Denver, Colorado 80216-6408
FAX: (303) 398-6504

Name Phone No. ( ) Date
Company or CDOT Office

CP No. Section No.
Comments :

CP No. Section No.
Comments :

CP No. Section No.
Comments :

CP No. Section No.
Comments :

CP No. Section No.
Comments :

Thank you for your help in making the CDOT Field Materials Manual a better publication by notifying us of
errors or points of confusion that require clarity.



2010 Field Materials Manual (FMM)

Comment and Correction Form

Utilize this page if you believe that your comments can not be adequately addressed due to space constraints
on the Review / Comment Form. It is important that you are as specific as possible by referencing the CP-L
number and the Section / Subsection number.

Mail or Fax to: Colorado Department of Transportation
Materials & Geotechnical Branch
Documentation Unit
4670 North Holly Street, Unit A
Denver, Colorado 80216-6408
FAX: (303) 398-6504

Thank you for your help in making the CDOT Field Materials Manual a better publication by notifying us of
errors or points of confusion that require clarity.
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Quality Assurance Procedures
for Construction and Materials Sampling and Testing — 10

1. PURPOSE

1.1 To prescribe policies, procedures, and
guidelines to assure the quality of materials on all
Colorado  Department of  Transportation
construction projects are in accordance with 23
CFR and the FHWA Stewardship Agreement.

2. REFERENCES

2.1 AASHTO R 9 — Standard Recommended
Practice for Acceptance Sampling Plans for
Highway Construction

2.2 AASHTO R 10— Standard Recommended
Practice for Definition of Terms for Specifications
and Procedures

2.3 AASHTO R 18 — Standard Recommended
Practice for Establishing and Implementing a
Quality System for Construction Materials Testing
Laboratories

2.4 AASHTO R 25 — Standard Recommended
Practice for Technician Training and Qualification
Programs

2.5 AASHTO R 38 — Standard Practice for
Quality Assurance of Standard Manufactured
Materials

2.6 AASHTO R 44 — Standard Practice for
Independent Assurance (lIA) Programs

2.7 ASTM D 3665 — Standard Practice for
Random Sampling of Construction Materials

2.8 ASTM E 177 — Standard Practice for Use
of the Terms Precision and Bias in ASTM Test
Methods

2.9 Title 23 Code of Federal Regulations

(CFR), Part 637, Subpart B, Quality Assurance
Procedures for Construction

3. DEFINITIONS

3.1 Acceptance Program - All factors that

comprise CDOT’s determination of the quality of
the product as specified in the contract
requirements. These factors include verification
sampling, testing, and inspection and may include
results of quality control sampling and testing.

3.2 Accredited Laboratory - A laboratory which
is recognized by a formal accrediting body as
meeting quality system requirements including
demonstrated competence to perform standard
test procedures. Accredited by the AASHTO
Accreditation Program (AAP).

3.3 Central Laboratory Samples and Tests -
Random representative samples submitted to
CDOT’s Central and/or Region Laboratory to
additionally evaluate quality of field produced
products and materials, and to perform tests not
within the capabilities of the Field and/or Region
Laboratories.

3.4 Designated Agent - An employee or
employees of a state, local agency, consultant, or
independent laboratory, which is employed, paid
by, and/or directly accountable to CDOT, or a
public agency, excludes the contractors’ or
vendors’ personnel.

3.5 Independent Assurance (IA) Program -
Activities that are an unbiased and are an
independent evaluation of all the sampling and
testing (or inspection) procedures used in the
acceptance (QA) program. [IA provides an
independent verification of the reliability of the
acceptance (or verification) data obtained by the
agency and the data obtained by the contractor.
The results of IA testing or inspection are not to be
used as a basis of acceptance.] Beyond
evaluating sampling and testing procedures the IA
program also includes testing equipment, and in
some cases the witnessing of certain specified
samples and sampling techniques used in the
acceptance program.

3.6 IA Project Basis — Based on quantity, may
provide an easier way to monitor compliance and
ensure that all materials are covered on an
individual project. This is the normal sampling and
testing frequency, per the 1A Schedule, for ltem
403 [Hot Mix Asphalt (HMA)].
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3.7 IA System Basis — Typically administered
Region wide. It is personnel-related rather than
project-related and therefore allows easier tracking
of individuals. This approach is usually applied on
a time-based, rather than on a quantity-based
frequency. This is an alternate sampling and
testing frequency, per the 1A Schedule, for ltem
403 [Hot Mix Asphalt (HMA)] where the minimum
frequency is based on an expanded unit of
material production and a unit of time.

3.8 IA Combination Basis — To maximize the
effectiveness of the |A program, the RME may
choose to utilize both the Project and System
Basis within their Region. Based on the number,
size, location, or construction phasing of HMA
projects, the RME will have the option of choosing
either the Project Basis or the System Basis for
every project within their Region. If the
Combination Basis is used, the RME will
document the field tester's name(s) and the
quantity of HMA used for each project.

3.9 Proficiency Samples - Homogeneous
samples that are distributed and tested by two or
more laboratories. The test results are compared
to assure that the laboratories are obtaining the
same results. (i.e. as part of laboratory
accreditation or round robin testing).

3.10  Qualified Laboratories — Laboratories that
are capable as defined by appropriate programs
established or recognized by each Agency.
[Accredited Laboratories are considered Qualified;
however, a Qualified Laboratory need not be
Accredited.] Laboratories that participate in a
qualification program, approved by CDOT, which
shall include provisions for checking testing
equipment and maintaining records of all
equipment calibrations and verification checks. All
testing equipment used to conduct testing shall
conform to the standards specified in the testing
procedure.

3.11  Qualified Sampling & Testing Personnel -
Personnel who are capable of performing
sampling and testing as defined by appropriate
programs approved by CDOT.

3.12  Quality Assurance (QA) - All those
planned and systematic actions necessary to
provide confidence that a product or facility will
perform satisfactorily in service; or making sure
the quality of a product is what it should be.

3.13  Quality Control (QC) — The system used
by a Contractor / vendor to monitor, assess and
adjust their production or placement processes to
ensure that the final product will meet the specified
level of quality. Quality Control includes sampling,
testing, inspection, and corrective action (where
required) to maintain continuous control of a
production or placement process (and to fulfill
contract requirements).

3.14  Random Sample - A sample drawn from a
lot in which each increment in the lot has an equal
probability of being chosen. All samples used for
quality control and verification sampling and
testing shall be random samples.

3.15  Stewardship Agreement — FHWA has
stewardship and oversight responsibilities on
Federal-aid programs. CDOT has assumed all
project approval authority on National Highway
System (NHS) projects, excluding the Interstate.

3.16  State Personnel - An employee or
employees of CDOT.

3.17  Vendor - A supplier of project-produced
material that is not the contractor. A vendor may
or may not be the Manufacturer, but the distributor
of a product.

3.18  Verification Sampling and Testing -
Sampling and testing performed to validate the
quality of the product for acceptance (as per the
QA Frequency Guide Schedule). The Quality
Assurance (QA) tester performs this activity.

NOTE 1: Additional relevant definitions are
located in the FMM Appendix.

4. POLICY

4.1 Quality Assurance Program — It is the
policy of CDOT to have a quality assurance
program which will assure that materials, products,
and workmanship incorporated in CDOT
construction projects, and Local Agency projects,
are in conformity with the requirements of the
approved plans and specifications, including any
approved changes. The program must meet the
criteria in 23 CFR, Subsection 637.207 and the
FHWA Stewardship Agreement.

4.2 CDOT Capabilities - CDOT shall maintain
an adequate, qualified staff to administer its



Quality Assurance Program. CDOT shall also
maintain a Central Laboratory. CDOT’s Central
Laboratory shall meet the requirements in Sub-
section 637.209 (a) (2) of 23 CFR.

4.3 Independent Assurance (IA) Program -
Independent Assurance samples and tests (and
observations) or other procedures shall be
performed by qualified sampling and testing
personnel employed by CDOT or by contract its
designated agent, which would be employed by an
AASHTO Accredited Laboratory.

4.4 Verification sampling and testing - The
verification sampling and testing are to be
performed by qualified testing personnel employed
by CDOT or its designated agent (employed by a
Qualified Laboratory), excluding the contractor and
vendor. Also referred to as Quality Assurance
(QA) testing.

441 Random Samples — All samples used for
verification sampling and testing shall be random
samples. Additional samples may be taken at any
point in the production for verification of quality, but
these will not be used for statistical evaluation.

4.4.2 The results of these tests will be used in
the acceptance decision as specified in the
contract requirements and all approved changes.

4.5 It will be the responsibility of the Region
Materials Engineer (RME), under the direction of
the Region Transportation Director (RTD), to
implement those portions of the Quality Assurance
Program applicable to CDOT Regions.

5. SCOPE OF THE QUALITY ASSURANCE (QA)
PROGRAM

5.1 The Quality Assurance (QA) Program will
provide for:

5.1.1  Acceptance Program.

5.1.1.1 Frequency Guide Schedule for verification
sampling and testing which will give general
guidance to personnel responsible for the program
and allow adaptation to specific project conditions
and needs.

5.1.1.2 Identification of the specific location in the
construction or production operation at which
verification sampling and testing is to be
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accomplished.

5.1.1.3 Identification of specific attributes to be
inspected which will reflect the quality of the
finished product.

5.1.2 Independent Assurance (IA) Program.
5.1.3  Project Materials Certification.
5.1.8.1 Retention of sampling and testing records.

5.2 Quality Assurance (QA) Program
Evaluation Checks:

5.2.1 Inspection and Accreditation of CDOT’s
Central Laboratory performed annually by the
National Reference Laboratory, AASHTO
Designation R 18.

5.2.2 Independent Assurance (IA) Sampling &
Testing Program Review, conducted biennially by
the Central Laboratory and the FHWA (Subsection
7.11).

6. ACCEPTANCE PROGRAM
6.1 Project Verification Sampling and Testing:

6.1.1  Project verification (QA) sampling and
testing will be accomplished and documented on
all CDOT construction projects according to the
edition of the CDOT Field Materials Manual (FMM)
in effect at the time of project advertisement.

6.1.1.1 The Field Materials Manual contains
schedules, tables, nomographs, examples, etc.
that aid in completing project verification sampling,
testing, inspection, and proper documentation.

6.1.1.2 Subsections of the Field Materials Manual
contain guidelines for using the CDOT Statistical
Sampling and Acceptance Plan.

6.1.2 The results of all project verification (QA)
tests will be made available to the FHWA
Operations Engineer at the project or residency
office when requested.

7. INDEPENDENT ASSURANCE (IA) PROGRAM

71 The CDOT Materials Engineer will act in
an advisory capacity to the Region Materials
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Engineer in carrying out this program, and either
he or his designee will be the liaison with other
CDOT Divisions, other organizations, consultants,
designated accredited laboratories, and the
FHWA.

7.2 The IA Program is an internal program to
be administered and performed by CDOT
personnel or by designated agents from an
AASHTO accredited laboratory. This program is
to be applied to all CDOT construction projects
and Local Agency construction projects regardless
of whether they are on the NHS or not.

7.3 Following the guidelines and instructions
in the “Frequency Guide Schedule for Independent
Assurance Evaluation”, the Region Materials
Engineer will assign an individual from the Region
Materials Laboratory to develop the CDOT Form
#379, Project Independent Assurance Sampling
Schedule. This person will determine the material
items and number of tests required on every
project. An initial review will be performed by
either the Region Materials Engineer, or his
designee, to ensure independence between
development and review. The Region Materials
Engineer, or his designee, will approve the CDOT
Form #379 prior to distribution to the Project
Engineer. Ideally the initial review and the
approval will be performed by two different
individuals.

7.3.1  Where more than one sampling location is
permitted, the IA Tester reserves the right to
further designate the sampling location.

7.3.2 |IA System Basis Sampling and Testing on
Item 403, if used instead of the Project Basis,
should be noted on the Form #379. (Additional
information can be obtained in the Frequency
Schedule for Independent Assurance Evaluation,
Item 403.)

7.3.3 Sampling, witnessing, testing and
equipment checks on a project will be performed
by the IA Tester, whether CDOT personnel or
CDOT’s designated agent, who have no direct
responsibility for project verification (QA) sampling
and testing, using equipment other than that
assigned to the project. (See Notes 5,6, and 7 on
the “Frequency Schedule for Independent
Assurance Evaluation”.) The IA equipment should
be independent of the QA process unless
otherwise noted on the CDOT Form #379.

7.3.4 AllCDOT personnel performing sampling,
observations, and testing on CDOT or Local
Agency projects will be qualified personnel as
noted in Section 8, Sampling and Testing
Personnel Qualifications, and/or CP 10,
Qualification of Testing Personnel and
Laboratories.

7.3.5 Project Materials Lab (test trailer)
inspections performed prior to construction
commencing will review the existence of required
equipment and their calibrations, as well as test
procedures and the general organization of the
field laboratory. This information will be
documented on the CDOT Form # 379, listed as
ltem 620.03, and will show the date of the
inspection(s). The inspection will be guided by CP
10 and will utilize the Field Lab & Personnel
Qualification Checklist.

7.4 For projects on the NHS, the Local Agency
Contract Administration Checklist has been
developed to ensure that all required aspects of a
project approved for Federal funding have been
addressed and a responsible party assigned for
each task. The local agency must use: an
AASHTO Accredited Laboratory, qualified
personnel for testing and observations, perform
the verification equipment checks, and follow all
applicable sections of this Quality Assurance
Procedures Chapter, and the IA Program Section
in particular.

7.4.1  For Local Agency projects not on the NHS,
CDOT requires Independent Assurance testing.
The Local Agency shall use its established,
documented procedures to independently verify
the adequacy of testing equipment and personnel.

7.5 State personnel, or designated agents
employed by an AASHTO designated accredited
laboratory, performing IA Sampling and Testing
will be limited to withessing no more than 20% of
the QA tests performed. This is defined as no
more than 20% of each individual test element.
Witnessing more then this limit has the potential of
involving the |A tester in too much of the day-by-
day project level responsibilities and activities of
the QA tester.

7.5.1  Project inspections performed during
construction will check the project (QA) equipment
to assure the equipment is adequate for the
designated procedure. The equipment will also be
checked at that time for the required calibration, if



applicable, and that proper documentation of the
verification checks are on file. The inspection will
be guided by CP 10 and the Field Lab & Personnel
Qualification Checklist.

7.5.1.1 An appropriate statement on the
applicable report form used for tested or observed
IA samples will be made to this effect:
"Equipment used for the above sampling,
testing, and evaluation was inspected by me
and found to essentially comply with the
requirements of the Procedure used."

7.5.1.2 If any discrepancies to the project
equipment are found by the IA Tester, they should
be documented and reported to the Project
Engineer at the earliest opportunity with a
description of the repair or replacement needed.
Appropriate notations should be made on the
applicable reporting test form or on a separate
memo, if required.

7.6 The IA System Basis for Sampling and
Testing may be used in a Region. The testing and
sampling frequency will be based on either a unit
of production or on a unit of time. (Additional
information can be obtained in the Frequency
Schedule for Independent Assurance Evaluation,
Item 403.) If it is used throughout the Region, it
should last for the entire calendar year. If it is
used for a project, it should used for the entire
project and last for its duration.

7.6.1 The Annual Report on Program Wide
Independent Assurance Testing of Hot Mix
Asphalt Materials using the System Basis will
be developed by the Central Laboratory and sent
to the FHWA summarizing the results of the 1A
System Based program, per CFR 23, Subsection
637.207 (2) (iv), for the previous calendar year.

7.6.1.1 Distribution List:
FHWA - Direct Recipient
Chief Engineer
Director of Staff Services
Regional Transportation Director
Region Materials Engineer

7.7 On CDOT projects the QA testing
equipment will be evaluated by using equipment
verification checks, testing split samples of
verification or proficiency samples, or any
combination of methods.
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7.8 On CDOT projects the QA testing
personnel will be evaluated by observation of
sampling and testing procedures, along with
testing splits of verification or proficiency samples,
or any combination of the methods.

7.9 A prompt comparison will be made of test
results obtained from the QA tester being
evaluated and the Independent Assurance (lA)
tester, using the guidelines enumerated in the
CDOT Field Materials Manual's Frequency
Schedule for Independent Assurance Evaluation
and Table One — Comparison Precision Guide;
and then documented as required.

7.9.1 Field reviews of |IA samples will be
documented by signing and dating entries on the
applicable test reports by the IA tester.

7.9.2 Split-sample test results that agree within
the limits of the Comparison Precision Guide from
the Frequency Schedule for Independent
Assurance Evaluation (Table One) will not require
any comments on the reporting form. Minor
Differences do not need to be investigated.

7.9.3 If split-sample test results have
“Significant” Differences, the Region Materials
Engineer or his designee will conduct an
investigation to determine the probable cause of
the difference.

7.9.3.1 This investigation may be as simple as
having all testing personnel run their retained splits
of the samples. If, after comparing results of the
retained splits, Significant Differences still exist,
the Region Materials Engineer must conduct a
thorough investigation into the sampling, testing,
and equipment used to perform the tests. The
results of this investigation must be documented
on the appropriate CDOT form listed in the
Schedule. The statement must reference the exact
“difference”, the cause of this difference, and the
corrective action. If the results of the investigation
are too lengthy, a separate memo may be
required.

7.9.3.2 Prompt and appropriate action will be
taken by the Project Engineer to correct or
improve sampling and/or testing methods if the
need is indicated.

7.9.4 The Project Engineer makes acceptance
decisions based on verification (QA) sampling and
testing, and factors relating to the quality of the
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material or product. What should not be
incorporated into these statements is a
recommendation for an acceptance decision at full
price. IA testing is not for the purpose of verifying
quality, but meant to evaluate personnel and check
equipment. However, these test results may be
used by the Project Engineer to support his
decisions.

7.10  When all IA sampling and testing on the
project is completed per the Form # 379, the
Region Materials Engineer will certify through his
Final Review that: “The Independent Assurance
Sampling Schedule for this project has been
substantially followed and the test results of
the IA samples are in reasonably close
agreement with the project acceptance (QA)
sample test results.”

7.10.1 Exceptions to this statement have been
previously commented on and documented when
the test results were reported or are explained on
this form or on an attached sheet. The Form #379
may include supplemental attachments.

711 A review of each CDOT Region’s IA
Sampling and Testing Program will be performed
every two years, at a minimum, by Central
Laboratory Personnel and the FHWA. The
purpose of the review will be verification of
compliance with 23 CFR, Part 637, Quality
Assurance Procedures for Construction, and the
applicable Sections of the CDOT Field Materials
Manual.

7.11.1 The Biennial Independent Assurance
Sampling and Testing Program Review with the
Region Materials Engineer will be conducted to
check IA program compliance, document
problems, and observe Region-by-Region
uniformity. A minimum of two weeks notice will be
given to the Region Materials Engineer.
Information on inspections is located in the
Inspection (Central-to-Region) Chapter.

7.11.2 The findings and recommendations of the
review will be discussed with the CDOT Materials
Engineer and will be reported to the FHWA.

7.11.3 Distribution List:
FHWA - Direct Recipient
Chief Engineer
Director of Staff Services
Regional Transportation Director
Region Materials Engineer

8. SAMPLING and TESTING PERSONNEL
QUALIFICATIONS

8.1 The Code of Federal Regulations (23
CFR) requires that persons conducting tests used
in the acceptance decision or in |A inspections be
qualified. This includes employees of CDOT and
designated agents conducting verification (QA)
testing, QC testing used in the acceptance
decision (QC-For-Pay) by contractor and vendor
employees, and |A testing by employees of CDOT
or designated agents of CDOT. The requirements
that must be met for an employee to be qualified
are defined in CP 10 of this manual.

9. LABORATORY QUALIFICATION PROGRAM

9.1 23 CFR requires that laboratories
conducting tests used in the acceptance decision
or laboratories conducting A testing be qualified.
This includes CDOT and designated agent
laboratories conducting verification tests plus
contractor and vendor laboratories conducting QC
testing used in the acceptance decision. These
laboratories are inspected by the Region Materials
Laboratory or a designated agent selected by the
Region Materials Laboratory before project testing
begins. The procedures for conducting inspections
are described in CP 10 of this manual.

9.2 23 CFR requires that the CDOT Central
Laboratory be accredited by AASHTO.
Designated agents conducting IA sampling,
testing, and inspections for CDOT must also be
accredited by AASHTO. The detailed accreditation
requirements are in CP 10 of this manual.

9.2.1 Qualifications:

9.2.1.1 Central Laboratory and designated agents:
The CDOT Central Laboratory and designated
agents shall be AASHTO accredited.

9.2.1.2 Annual Region Materials Laboratory
Inspections: Central Laboratory personnel shall
perform an inspection of each CDOT Region
Materials Laboratory annually. Information on
Inspections is located in the Inspection (Central-to-
Region) Chapter. Equipment Verification Checks
of equipment used for IA testing including, but not
limited to ovens, scales, and balances will be
made. |A procedures may be witnessed and the
results analyzed. The results of this inspection
shall be reported on CDOT Form # 520. The



CDOT Materials Engineer will review the report
and ensure that all significant deficiencies are
corrected.

9.2.1.3 Distribution List:
RTD - Direct Recipient
Region Materials Engineer
Chief Engineer
Director of Staff Services
FHWA
Documentation Unit

9.2.2 Equipment Verification Checks: All
laboratories performing 1A testing shall conduct
verification checks at the minimum frequencies
required by the test procedure, equipment
operating guides, or Verification schedule included
in the Field Materials Manual's Inspections
Chapter. The results of the equipment verification
checks shall be recorded on CDOT Form # 520
and retained for a period of seven years. When
testing HMA, the appropriate calibration checks
specified in CP-L 5101 shall be used.

9.3 Verification Testing: CDOT Laboratories
or their designated agent shall be allowed to
perform verification testing if they meet the
following requirements. All requirements include
the verification of testing equipment function,
review of equipment maintenance, and review of
the records of all equipment calibrations and
verifications.

9.3.1  Annual Inspection:

9.3.1.1 CDOT Laboratories: The Region
Materials Laboratory shall conduct a check of
project testing Field Laboratory equipment. The
Central Laboratory may also conduct random Field
Laboratory equipment inspections during project
construction. The Resident Engineers, in
cooperation with the Region Materials Engineer,
shall be responsible for assuring that CDOT
owned project testing equipment is acceptable for
verification (QA) sampling and testing.

9.3.1.2 Designated Agent Laboratories: The
Region Materials Laboratory or their designated
agent shall conduct a check of project testing
laboratory equipment. The Central Laboratory
may also conduct random Field Laboratory
equipment inspections during project construction.
The Region Materials Engineer shall be
responsible for assuring that project testing
equipment is acceptable for verification (QA)
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sampling and testing.

9.3.2 Equipment Verification Checks: All
laboratories performing verification (QA) testing
shall conduct equipment verification checks on all
testing equipment used. The results of the
verification checks shall be recorded on CDOT
Form # 520 and retained for a period of seven
years. When testing HMA, the appropriate
verification checks specified in CP-L 5101 shall be
used.

9.3.3 If the actual laboratory in which the
verification tests are performed holds current
AASHTO accreditation, it shall be exempt from the
requirements of Subsection 9.3.1 and 9.3.2.

9.4 Round Robins are conducted every year
during the winter season. It provides all
participating laboratories the opportunity to look at
their test procedures and test results in relation to
other labs.

9.4.1 Flexible Pavement protocol is located in
the Inspection (Central-to-Region) Chapter.

9.4.2 Soils protocol is located in the Inspection
(Central-to-Region) Chapter.

9.4.3 Concrete & Physical Properties protocol is
located in the Inspection (Central-to-Region)
Chapter.

10. LABORATORY ACCREDITATION

10.1 CDOT’s Central Laboratory must be
accredited. 23 CFR Part 637 requires that
designated agent laboratories conducting A
testing be accredited. Accreditation requirements
are detailed in CP 10 of this manual.

10.2  Central Laboratory Inspection. The
CDOT’s Central Laboratory will be inspected
periodically by the AASHTO Accreditation Program
utilizing laboratory assessment and proficiency
sample services provided by AMRL and CCRL.

10.2.1 The AMRL and CCRL statistical reports
and the report on Central Laboratory inspection will
be reviewed by the CDOT Materials Engineer and
Central Laboratory Program Managers, and copies
will be furnished to the FHWA.

10.2.2 Any deficiencies in Central Laboratory
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procedures or equipment will be corrected at the
earliest opportunity, and corrective actions
documented where directed and furnished to the
appropriate  National Standards Reference
Laboratory, and with copies furnished to the
FHWA.

10.2.3 Any AASHTO Proficiency Sample(s)
which have a rating of less than 3 (>2.0 Standard
Deviations), will be reviewed by the CDOT
Materials Engineer and Central Laboratory
Program Managers. The cause of the low ratings
will be investigated and corrective action will be
taken to prevent future occurrences. These
actions will be reported, in writing, to AASHTO —
AMRL-CCRL, with copies furnished to the FHWA,
within 60 days of the date of AMRL-CCRL
inspection.

11. PROJECT MATERIALS CERTIFICATION

111 A CDOT Form #250 “Materials
Documentation Record” will be developed by the
Documentation Unit of the Materials and
Geotechnical Branch for all projects regardless if
they are administered by CDOT or by a local
agencies. On Design/Build projects the Engineer
shall send the list of pay items and approximate
quantities furnished by the Contractor to the
Documentation Unit of CDOT Materials &
Geotechnical Branch as soon as it is received.

11.2 The CDOT Form #250 will list the
minimum sampling and testing requirements for
each product or material bid item, for both
Verification (QA) tests and laboratory check tests.
The original Form #250 will remain in the Staff
Materials project file with duplicate copies being
distributed to the Region Materials Engineer,
Resident Engineer, Project Engineer, or the
Region’s Local Agency Coordinator.

11.3  The Engineer will document actions taken
by project personnel concerning acceptance
decisions based on verification (QA) sampling and
testing. Acceptance decisions include price
reductions, corrective actions or removals, dispute
resolution, etc.

11.4  The results of laboratory check tests will
be evaluated using the same criteria detailed in
Table One of the IA Schedule. They will be
reported to the project personnel as follows:

11.4.1 Meets Acceptance Decision Criteria based
on verification (QA) sampling and testing.

11.4.2 Minor Difference from Acceptance
Decision Requirements: No further action
required.

11.4.3 Significant Differences from Acceptance
Decision Requirements: Further action is required.

11.4.3.1 When laboratory check test results do
not agree with the contract requirements, whether
the check tests are performed at the Central or
Region Laboratory, project personnel will be
notified by telephone, and the reports, by hard
(paper) copy or computer reporting, will be
forwarded as soon as possible.

11.4.3.2 The Project Engineer  will
investigate these Significant Differences and
attempt to determine why the verification tests did
not correlate with the check tests. The Engineer
will determine and document the reason for the
deviation or difference, and any corrective action
taken.

11.5 The Project Engineer will document all
project materials sampling and testing through the
completion of the CDOT Form # 250 and by
signing and dating the last page.

11.6  The Region Materials Engineer will furnish
the Project Engineer with a completed and signed
copy of the CDOT Form # 379, Project
Independent Assurance Sampling Schedule. The
responsibility for the review and completion of the
CDOT Form # 379 will reside with the Region
Materials Engineer, as per Subsection 7.3 and
7.10.

11.7 In order to make the Final Materials
Certification process more efficient it has been
decentralized; therefore, the Final Materials
Certification for each project is to be completed by
Region personnel.

11.7.1 Final Materials Certification. The
Documentation Chapter of the Field Materials
Manual provides specific guidelines for the
completion of this aspect of the program.

11.8  The Project Engineer reviews and signs
the developed CDOT Form # 473, Letter of Final
Materials Certification, both Page 1 and 2.



11.9 The Resident Engineer certifies on the
CDOT Form # 473, Letter of Final Materials
Certification: The results of the tests on the
acceptance samples indicate that the material
incorporated in the construction work, and the
construction operations controlled by
sampling and testing, were in conformity with
the approved plans and specifications; and
such results compare favorably with the
results of the Independent Assurance
sampling and testing. The signed Form #473
includes the following attachments:

11.9.1 A copy of the Explanation of Exceptions,
Form #473 Page 2.

11.9.2 A copy of the Project Independent
Assurance Sampling Schedule, Form #379.

11.9.3 A copy of the Final Materials
Documentation Checklist, (Project Closure), Form
#1199 Page 1.

11.9.4 A copy of the Finals Materials
Documentation Checklist, (Review or Audit), Form
#1199 Page 2.

11.9.5 A copy of the CP 16, Evaluation of
Materials Testing, Form #1324 (when applicable).

11.10 The Letter of Final Materials Certification
(Form # 473) will be distributed per the instructions
in the Documentation Chapter of this Manual. If
any part of the CDOT Form # 250 is used to
explain exceptions or deviations of product or
materials, that part must be attached to the
completed Form #473 Page 2, Explanation of
Exceptions. If any of the last five sections
[Documentation for Added Materials Items,
Documentation for Deleted Materials Items,
Summary of Laboratory Check Test Deviations ,
Summary of Sampling and Testing Deviations, and
Summary of Project Price  Reduction
Documentation] contain information then these
pages must also be attached.

11.10.1 The Explanation of Exceptions will
address all materials deviations from the plans and
specifications and the subsequent action taken, as
well as any comparison differences between
Quality Assurance test results and Independent
Assurance test results, and any missing tests.

11.11 The Region review process for a
completed construction project's materials
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documentation is that each Region will follow the
guidelines as defined in the Documentation
Chapter. It is essential to follow both the
Residency-to-Residency Final Materials
Documentation Review and the Region Final
Materials Documentation Audit of the current Field
Materials Manual.

11.12 The CDOT Materials Engineer will
establish a Materials Documentation Quality
Review Team to audit each Region's Finals
Materials Review and Acceptance Process.

11.12.1 The Materials Documentation Quality
Review Team will consist of representatives from
the Central Materials Laboratory and the FHWA, if
they choose to participate, meeting with the CDOT
Region Materials Engineer and the Finals
Materials Engineer and/or the Finals Materials
Documentation Coordinator.

11.12.2 A review of each CDOT Region’s Finals
Materials Documentation Process will be
performed every two years, at a minimum. The
review will utilize both a questionnaire and the
audit of two randomly selected completed CDOT
projects. LACA projects may be randomly selected
and included in the audit. Additional reviews may
be scheduled as deficiencies are identified and to
accommodate contract dollar volume per Region.

11.12.2.1 The Biennial Finals Materials
Documentation Review and Acceptance
Process Audit with the Region Materials Engineer
is to ensure compliance with the requirements of
the Documentation Chapter of the Field Materials
Manual and to identify areas for potential
improvement. A minimum of two weeks notice will
be given to the Region Materials Engineer.

11.12.2.2 The findings and recommendations of
the audit will be discussed with the CDOT
Materials Engineer and will be reported to the
FHWA.
11.12.2.3 Distribution List:

FHWA - Direct Recipient

Chief Engineer

Director of Staff Services
Regional Transportation Director
Program Engineer

Resident Engineer

Region Materials Engineer



QA Program
Page 10

12. MAINTAIN QA PROGRAM REQUIREMENTS

12.1 It will be the responsibility of the CDOT
Materials & Geotechnical Branch to maintain and
periodically update the QA program as required.

12.2  The CDOT Materials Advisory Committee
(MAC) will meet, as required, to review the Quality
Assurance Program and recommend revisions to
the CDOT Materials & Geotechnical Branch.

13. FIELD MATERIALS DOCUMENTATION

13.1 It is the responsibility of the Project
Engineer to accept or reject materials and/or
products based on documentation submitted at the
project level. The Central Laboratory personnel
will act only in an advisory capacity to the project
personnel in determining the acceptability of a
product or material unless otherwise stated.

13.2  All materials Forms must have the
appropriate project number and the project code
easily identified on them:

13.2.1 Project Number: The Alpha-Numeric
identifier.

13.2.2 Project Code: The five digit numeric
designator (previously referred to as the sub-
account number).

NOTE 2: As accounting processes change, the
project information identifiers may also change.
Personnel should be aware of the most current
method.

13.3  All document and reporting Forms must
be dated and signed by the appropriate and
specified personnel.

13.4 In order to comply with adequate field
documentation as stated in the CDOT
Construction Manual, project field work sheets
should be handled in the following manner:

13.4.1 The first Form will have a printed name
and signature.

13.4.2 Thereafter the Form can be initialed by the
same person.

13.4.3 If at any time the project personnel are
changed, the above process will be started over.

13.4.4 The final worksheet in any series of testing
for any pay item will have the last Form signed,
rather than initialed.

13.5  Where predominately computer forms or
worksheets are being used on a project, sufficient
information will be available in the project records
to determine the responsible party performing the
sampling, testing, documentation, and record
keeping.

14. DISTRIBUTION OF MATERIALS RECORDS
and RETENTION OF SAMPLING and TESTING
RECORDS

141 Al originating  materials  (original
document) records for construction projects are to
be kept in the project file in the Region. These
include, but are not limited to, COCs, CTRs, and
all Forms that document test results for
acceptance of materials or products used on
construction projects.

14.2  These records may be made available to
the public through a written request on CDOT
Form #1092, Public Records Inspection Request.

14.3  The appropriate Forms (such as CDOT
Form #157) that aid in the identification of samples
and provide instructions for testing of samples will
be attached to each individual sample submittal
form, addressed to the appropriate laboratory.

144  The Central Laboratory personnel will
provide acceptance details on products and
materials that are stated in the Frequency Guide
Schedule for Sampling and Testing or other
applicable documents that state the Central
Laboratory is directly involved.

14.4.1 Do not send copies of product or materials
forms, or associated documentation to any Staff
branch unless it is specified on the Form
distribution or specifically addressed to do such in
the Field Materials Manual.

14.5  Copies of product and/or materials reports
for acceptance decisions and I|A reports will be
retained for all CDOT projects at the designated
Region office for the period specified in CDOT’s
Records Retention Procedural Directive.



15. TRAINING PROGRAMS and SEMINARS for
CDOT PERSONNEL

15.1 Region Materials Training Programs.
Formal training courses in materials sampling and
testing will be conducted in each Region as
needed, by the Region Materials Engineer for new
state personnel assigned to construction projects.

15.2  Annual refresher courses will be
conducted on an as needed basis in each Region
by the Region Materials Engineer for CDOT
personnel involved with construction products and
materials sampling and testing.

15.3  Statewide Materials Training Programs:
The Central Laboratory will conduct training
programs on an as needed basis in specific areas
of materials engineering properties intended to
address statewide concerns. This may include
sampling of materials and testing procedures.
Central Laboratory personnel are also available to
participate in Region training programs when
requested.

15.4  Materials engineering conferences may be
scheduled by the Central Laboratory. Participants
may include representatives from Region Materials
and Region Construction Offices as well as
Central Laboratory Program Managers and
personnel from other Staff Branches. Each
Region Materials Engineer may submit items
during the construction year for the agenda.

15,5 The Concrete Unit of the Central
Laboratory will define, coordinate, and support a
program for CDOT personnel to assure the
accuracy and conformance of compressive
strength testing of concrete cylinders. The
program shall include equipment checks,
procedure checks, inter-lab testing, training, and
ACI certification. The details of this program are in
Chapter 600 of the Field Materials Manual.

15.6  The Nuclear Unit of the Central Laboratory
will present the School of Radiological Safety and
Nuclear Gauge Operation on a biennial basis for
re-certification of materials testers, or annually as
needed for new employees.

16. TERMINOLOGY AND ABBREVIATIONS

16.1  Titles having a masculine gender, such as
he, his, him, are utilized for the sake of brevity and
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are intended to refer to persons of either sex.

16.2  Whenever an abbreviation is used, it is to
be construed to be the same as the respective
expression.

16.3  Whenever an acronym is used, it is to be
construed to be the same as the respective
expression.

16.4  Whenever the title, the Engineer, is
mentioned it refers to the Chief Engineer of the
Department acting directly or through an
authorized representative, who is responsible for
engineering and administrative supervision of the
project.

16.5 The Staff Materials & Geotechnical
Branch, Staff Materials, the CDOT Materials Lab,
and the Central Laboratory are all synonymous
with respect to this publication.

17. EXAMPLES

17.1 Examples of the CDOT Form #250 (first
and last three pages only), #379, #473 (Page 1 &
2), and #1199 (Page 1 & 2) referenced in this
chapter can be found in the Documentation
Chapter.

172 An example of CDOT Form #520
referenced in this chapter can be found in the
Inspections (Central to Region) Chapter.

17.3  An example of CDOT Form #1092 is not
provided in this Manual; however it may be
obtained through the CDOT Forms Catalog.
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Documentation — Project Materials to Final Materials - 10

1. SCOPE

The intent of this chapter is to provide
the Region personnel guidance from the
beginning of the project to the closure of the
materials portion of the project files. The
materials documentation on a project needs to
be accurate, complete, and processed within
120 days after final acceptance to ensure that
the quality of the project is maintained and to
avoid legal and contractual conflicts.

2. GENERAL REQUIREMENTS

The procedures referenced are to be
followed as indicated for both CDOT projects
and for Local Agency projects. The materials
documentation procedure begins at the
Materials and Geotechnical Branch in the
Documentation Unit with the creation of the
Materials Documentation Record, CDOT Form
#250, and at the Region Materials Laboratory
with the creation of the Project Independent
Assurance Sampling Schedule, CDOT Form
#379. Final Materials Documentation is to be
prepared and reviewed as provided in this
chapter. Details of Documentation procedures
for individual items are contained in the
applicable Sections of this Manual and they
cover most situations encountered, but
exceptions may require special attention.

3. LOCAL AGENCY (LA) PROJECTS

When projects are funded with Federal
and Local Agency funds, an Inter-Governmental
Agreement (IGA) is required between CDOT
and the Local Agency to define project scope,
project  responsibilities, detailed funding
amounts, encumbered project funds, and
payment obligations. There are three types of
Federal-Aid Local Agency (LA) Transportation
Projects that the State of Colorado either
administers, oversees, or monitors:

1. LA General / Routine Projects
2. LA Enhancement Projects
3. LA Certification Acceptance

(LACA) Projects

3.1 LA General /Routine Projects — The
project responsibility on LA General / Routine
Projects is determined by the Local Agency, but
only with the concurrence by CDOT. The LA
can request to Design and to Administer all
aspects of a project, but CDOT will determine
which aspects the LA is allowed to handle
depending on their capabilities and prior
performance. The organization or entity
responsible for the construction administration is
responsible for the process of Final Materials
Certification and completing the CDOT Form
#473.

3.2 LA Enhancement Projects — It is
required that the Local Agency Design and
Administer the construction. The LA is
responsibility for the process of Final Materials
Certification and completing the CDOT Form
#473.

3.3 LA Certification Acceptance (LACA)
Projects — The Local Agency is responsible for
the process of Final Materials Certification and
completing the CDOT Form #473.

3.4 Local Agency Contract Administration
Checklist will:

3.4.1 Designate that the Documentation Unit
of the CDOT Materials & Geotechnical Branch is
responsible for the development of the CDOT
Form #250 Materials Documentation Record. It
will also designate who is responsible for
completing it throughout the project and who is
required to apply the signature under “Reviewed
and Approved By” upon completion of the
project.

3.4.2 Designate that the applicable CDOT
Region Materials Engineer is responsible for the
development of the CDOT Form #379 Project
Independent Assurance Sampling Schedule. It
will also designate who is responsible for
completing it throughout the project and who is
required to apply the signature under “Final
Review By” upon completion of the project.
Independent Assurance Sampling, Testing and
Witnessing shall be accomplished by CDOT
personnel or its designated agent employed by
an AASHTO Accredited Laboratory on National
Highway System (NHS) projects.
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3.4.3 Designate who is responsible for the
development of the CDOT Form #473 Letter of
Final Materials Certification and Letfter of
Materials Certification Explanation of Exceptions
(Pages 1 and 2) and who is required to apply the
signature under “Approved By” upon completion
of the project.

4. CDOT PROJECTS — RESPONSIBILITIES &
PROCEDURES

The Project Engineer, as the
representative of the Chief Engineer, is
responsible for Materials Documentation on his
Project. The Project Engineer should take
measures to assure that Documentation
Procedures of the Department and the Region
are followed. All referenced documentation
activities within the Before Construction, During
Construction, and After Construction sections
are the responsibility of the Project Engineer or
his designee.

4.1 Before Construction:

1. Review the Project Plans and check the
Project Special Provisions for any modified
testing procedures.

2. Review the developed CDOT Form #250.
This will enable the Project Engineer to be
aware of the types and frequencies of tests
that the project quality assurance (QA)
tester will be performing.

3. Review the developed CDOT Form #379.
This will enable the Project Engineer to be
aware of the frequency of the independent
assurance (IA) tests that will be performed.

4.  Set up the Project Material Books. Ensure
that the format is as described in the
Organizational Guide for Project Material
Books on pages 9 to 17.

5. Review the Special Notice to Contractors.
Make note of the applicable acceptance
level for the materials being incorporated
into the project.

6. Ensure items and testing frequencies
included in other work are accounted for in
the Form #250, the Form #379, or for Pre-

inspection. (For example, Structural
Backfill has been included with the MSE
wall.)

7. Develop list of Pre-inspected ltems.

8. Collect submitted list of proposed materials
suppliers from the Contractor. Ensure that
all steel and iron products permanently

incorporated in the work are domestically
produced in accordance with Section 4 of
the Special Notice to Contractors.

9. Evaluate the Contractor's materials
suppliers list against the requirements of
CP 11, the Qualified Manufacturers List
(QML), and the Approved Products List
(APL) on the web.
www.dot.state.co.us/App_APL/

10. Identify sources of undesignated materials.

11. Set up Random Sampling Schedules (CP

75).

12. Assure Concrete Mix Design Approval, if
required.

13. Assure Asphalt Job Mix Formula Approval,
if required.

14. Schedule and participate in pre-testing
meeting. Use CP 16, Pre-Testing Meeting
Agenda (CDOT Form #1322) if applicable.

15. CDOT Forms must be the most recent
revisions as referenced in the FMM
Appendix and located on the web.
www.dot.state.co.us/FormsMgmt/

4.2 During Construction

NOTE 1: Detailed information on the
completion and distribution of the CDOT
Form #250, #379, #1199 (Page 1), and
#211 is presented on pages 7 to 9.

1.  Sample and Test according to the Random
Sample Schedule (CP 75).

2.  Ensure that the Engineer and Inspectors
have communicated with the QA tester:
activities, production, materials or product
deliveries, Contract Modification Orders
(CMO), altered quantities, and additional
items not considered on the Form #250.

NOTE 2: The Project Engineer needs to
communicate the field-adjusted quantities
from the CMOs and the Minor Contract
Revisions (MCRs) to the Region Materials
Engineer (RME) and the IA Tester.

3. Complete on a daily basis the sampling and
testing documentation (worksheets &
reports).

4. File on a daily basis all materials
acceptance documents such as Certified
Test Reports (CTRs), Certificates of
Compliance (COCs), references to the
applicable pages from the CDOT APL, etc.



10.

11.

12.

13.

14.

15.

File, within appropriate tabbed sections of
the project binder(s) on a daily basis, all
completed paperwork.

Submit required samples to the Region
Materials Laboratory in accordance with the
Frequency Guide (QA) Schedule.

Submit required samples to the Central
Laboratory in accordance with the
Frequency Guide (QA) Schedule.

Inform Region Materials Laboratory A
Tester of any upcoming |A sampling and
testing per the Form #379.

Ensure that all required information is
added to the Form #250 as testing
progresses. It is very important to
complete the applicable portions of the last
five sections [Documentation for Added
Materials ltems, Documentation for Deleted
Materials ltems, Summary of Laboratory
Check Test Deviations , Summary of
Sampling and Testing Deviations, and
Summary of Project Price Reduction
Documentation] at the time this information
becomes available.

Perform Price Adjustment Calculations
prior to Estimates in accordance with
Sections 105.03 to 105.07 of the Standard
Specifications.

On a monthly basis monitor quantities from
Progress Estimates.

Make sure Price Adjustments are on the
Progress Estimates.

On a daily basis keep an updated list of
Exceptions to Specifications.

Write explanations for each Exception and
keep it in the project file as they occur.
This will facilitate the completion of the
Form #473, Explanation of Exception, at
the end of the project.

Participate in weekly materials testing
meetings as necessary, CDOT &
Consultant, utilizing CP 16, Weekly

Meeting Agenda (CDOT Form #1323).

4.3 After Construction

NOTE 3: The project personnel are to
review 100% of the ltems and materials
documents at this time.

Sort and arrange all documents within the
Project Materials Books sequentially by
Item number and then by date (oldest first
behind the applicable tab) for ease of
review. [The first tabbed section should be
the documents as referenced in the Table

7.1

7.2

7.3

7.4

7.5

10.
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of Documentation Distribution-1 with all of
the documents in the order shown. This
will aid in the closure process but also
facilitate the review and audit process.].
Use the Finals Materials Documentation
Checklist, (Project Closure) CDOT Form
#1199 Page 1, to document that the
subsequent steps have been followed. A
black check mark (V) is to be placed within
all verification boxes or click on the
applicable box if it is being completed on
the computer.

Compare final quantities from the latest
Progress Estimate to the Form #250 final
quantities. Write the Progress Estimate
Number used on Page 1 of the CDOT Form
#1199.

Verify that the Field Sheet / Serial Numbers
on the Form #250 match the project
documents.

Document on the Form #250 the total
number of tests taken by the QA Tester.
Verify that any shortages of required tests
as indicated on the Form #250 are
explained.

Independent Assurance Tests (IATs):
Verify that the Field Sheet / Serial Numbers
on the Form #379 match the project
documents and all tests agree with field
acceptance tests, and if applicable,
shortages and exceptions are explained.
Ensure the correct number of tests on the
CDOT Form #379. Indicate if Project Basis
or System Basis.

Ensure that IA Witness tests did not exceed
20% of actual testing for each test element.
Ensure that Independent (IA) / Acceptance
(QA) / Check Test differences are
explained.

Ensure that the Form #379 has a Final
Review By signature of the RME and then
has been returned to the Project Engineer.
Make sure all Pre-Inspected items have a
Form #193, when applicable.

Make sure a Line Item exists for each Price
Adjustment. A separate Line ltem is
preferred, if a lump sum method is used,
submit a detailed explanation.

Make sure there is a brief explanation for
material accepted at full price, Percent of
reduction in contract price (P) less than 3,
is noted on the field form(s) when
submitted.

NOTE: Reference to P is addressed in
Standard Specifications, Section 105.03.
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11. Check all Price Reduction Calculations, P
greater than or equal to 3.

12. Check explanation for all material repaired
or replaced, P greater than 25.

13. Check all of the input values for accuracy
on Quality Control / Quality Assurance
(QC/QA) projects with incentive/
disincentive specifications.

14. Send a copy of the final QC/QA data to the
RME and to the Staff Materials Pavement
Design Program (QC/QA Manager) on a
computer disk or by E-mail. (Personnel
Roster is in the Appendix). Verification of
receipt by Staff Materials is required to be
retained in the file with the QC/QA data.
On the Form #1199 write the date sent to

the QC/QA Manager.
15. Complete CP 16, Evaluation of Materials
Testing (CDOT Form  #1324) for

consultants.

16. The Project Engineer or the Finals
Materials Documentation Coordinator (if so
designated by the RTD) is responsible for
initially developing the Letter of Final
Materials Certification, CDOT Form #473.
This includes the Explanation of Exceptions
(Form #473 Page 2) which should have
been maintained throughout the project in
accordance with During Construction #14.

17. Prior to the submission of the last Progress
Estimate, the Project Engineer shall have
all the documentary evidence needed to
show that the contractor has complied with
the requirements of the Contract Plans and
Specifications for all materials used in
accordance with the CDOT Field Materials
Manual - Quality Assurance Procedures for
Construction and Materials Sampling and
Testing chapter.

18. Ensure that all required documents from
the Contractor have been received: such
as: Buy America Certificate, Asbestos
Management Certificate, CTRs, COCs, etc
so that upon Final Acceptance the Finals
Materials Documentation review and audit
process can be completed within 120 days.

19. Collect the Contractor's QC Notebook for
HMA and PCCP as per CP 12A and CP
12B respectively.

20. 100% of the Project Material Books are to
be immediately forwarded to the Region
Final Materials Documentation Coordinator.

5. RESIDENCY - TO - RESIDENCY FINAL
MATERIALS DOCUMENTATION REVIEW

The Review of all project
documentation and records from the completed
project file(s) is to be performed by the Resident
Engineer or his designee upon receiving the last
Progress Estimate. The Region Finals Materials
Documentation Coordinator in cooperation with
each of the Resident Engineers should distribute
the Materials Documentation to a different
Residency for their review. Cross-residency
reviews provide a greater degree of
independence and critical evaluation.

The Region Finals Materials
Documentation Coordinator will prepare the
CDOT Form #1199 Page 2, Finals Materials
Documentation Checklist, (Review or Audit) and
list the four major items. The Items of work that
involve the four largest amounts of money as
indicated by the original contract shall be
considered Major ltems. Major Iltem #1 will be
the most expensive and Major Item #4 will be
the fourth most expensive. Using the Form
#1199 the Finals Materials Documentation
Coordinator will randomly select one of the listed
Major Items for the reviewer to check
completely. The actual review process utilizing
the Form #1199 for the Review is similar to that
used for the Project Closure; however, there are
some modifications because the Project
Engineer is performing a 100% check.

NOTE 4: To verify the steps performed by
a reviewer, it is required that an actual
check mark () in blue ink be placed on all
of the applicable documents being
reviewed.

1. Compare final quantities from the latest
Progress Estimate to the Form #250 final
quantities.  Verify the number of the
Progress Estimate used on Page 1 of the
CDOT Form #1199. If a more recent
Progress Estimate has been issued it
should be used and noted.

2. \Verify that the Field Sheet / Serial Numbers
on the Form #250 match the project
documents.

3. Verify on the Form #250 the total number of
tests taken by the QA Tester.

4. \Verify that any shortages of required tests
as indicated on the Form #250 are
explained.

5. Independent Assurance Tests (IATs):

5.1 Verify that the Field Sheet / Serial Numbers
on the Form #379 match the project
documents and all tests agree with field



5.2

5.3

5.4

55

10.

11.

12.

13.

14.

15.

acceptance tests, and if applicable,
shortages and exceptions are explained.
Ensure the correct number of tests on the
CDOT Form #379. Indicate if System
Basis or not.

Ensure that IA Witness tests did not exceed
20% of actual testing for each test element.
Ensure that Independent (IA) / Acceptance
(QA) / Check Test differences are
explained.

Ensure that Form #379 has a Final Review
By signature of the RME and then returned
to the Project Engineer for its inclusion with
the Form #473.

Make sure all Pre-Inspected items have a
Form #193, when applicable.

Make sure a Line Item exists for each Price
Adjustment. A separate Line ltem is
preferred, if a lump sum method is used,
submit a detailed explanation.

Make sure there is a brief explanation for
material accepted at full price, Percent of
reduction in contract price (P) less than 3,
is noted on the field form(s) when
submitted.

NOTE: Reference to P is addressed in
Standard Specifications, Section 105.03.
Check all Price Reduction Calculations, P
greater than or equal to 3.

Check explanation for all material repaired
or replaced, P greater than 25.

Check all of the input values for accuracy
on QC/QA projects with incentive/
disincentive specifications.

Ensure that a verification of receipt for the
final QC/QA data being sent to the RME
and to the Staff Materials Pavement Design
Program (QC/QA Manager) is on file. Ifitis
not included in the file then send a copy of
the QC/QA data to guarantee that it has
been received. On the Form #1199 write
the date sent to the QC/QA Manager.
Verify the completion of CP 16, Evaluation
of Materials Testing (CDOT Form #1324)
for consultants.

Verify that the Letter of Final Materials
Certification, CDOT Form #473 has an
Approved By signature of the Project
Engineer. This includes the Explanation of
Exceptions (Form #473 Page 2). See the
instructions for the Form #473 to ensure
that the Explanation of Exceptions meets
the requirements for completeness.

As part of the final Progress Estimate, the
Project Engineer has included all the
documentary evidence needed to show that
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the contractor has complied with the
requirements of the Contract Plans and
Specifications for all materials used in
accordance with the CDOT Field Materials
Manual - Quality Assurance Procedures for
Construction and Materials Sampling and
Testing chapter. The CDOT Form #325,
Final Estimate Data, is to be included in
this process. If there is a delay with the
Form #325 it will be included as soon as it
is developed and signed.

If unresolved differences are identified in
the complete check of the first randomly
selected Major ltem a second randomly selected
Major Item will be checked completely. If
unresolved differences are found in the second
Major Item checked then both of the remaining
two Major ltems will be checked completely. If
the existence of discrepancies or continued
unresolved differences remains, a meeting will
need to be scheduled between the Reviewer,
the project’s Resident Engineer, and the Project
Engineer.

The completion of the Form #473 is
required within 120 days after final acceptance
in order to achieve a timely closure of the
project. The Letter of Final Materials
Certification is to have an Approved By
signature of the Resident Engineer beneath the
signature of the Project Engineer. The
Explanation of Exceptions, Form #473 Page 2
may be edited as necessary; however, the one
provided by the Project Engineer must
accompany the edited version so that the RE is
aware of the changes. The CDOT Form #473,
Letter of Final Materials Certification, is a
requirement for the closure of each construction
project.

6. REGION FINAL MATERIALS
DOCUMENTATION AUDIT

The Finals Materials Documentation
Coordinator will monitor all Region projects.
Every fifth (5th) project from within the entire
Region, based on the Acceptance Date, is to be
audited by the same Residency performing the
Residency-to-Residency Review. The Finals
Materials Documentation Coordinator will select,
on a totally random basis, one of the three
remaining Major Items and indicate that this item
is to be audited. The item is to be reviewed fully
in addition to the randomly selected Item from
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the four Major Items listed on the Form #1199
Page 2. This is to ensure that Region personnel

The
Documentation Audit does not need to be

Region

Final

Materials

become familiar with all aspects of project completed within the 120 days of final
materials documentation on all Items. The acceptance.
results of the audit are to be documented by the
Region  Finals  Materials  Documentation
Coordinator and communicated to the RME.
7. Table of Documentation Distribution-1
Finals Materials Documentation Packet
Document Order Distribution
#1 #2 #3 #4 #5 #6 #7
Form #473, Page 1 X X X X X X
Form #473, Page 2, Explanation of Exceptions X X X X X X
supporting documents (letters, CMOs, MCRs, etc)
Form #325, Page 1 & 2 X X X
Final Estimate or last Progress Estimate X X X
Form #250 (all pages) X X X X
Form #379 X X X X X X
Form #1199, Page 2 X X X X X X
Form #1199, Page 1 X X X X X
Random Sample Schedule X X X
Price Reduction Calculation X X
QC Data X X
QA Data X
Buy America Certificate X X X
Asbestos Management Certificate X X
Roadway Surface Accomplishment Report (RSAR) X X X
Evaluation of Materials Testing, Form #1324 (per X X X X X
CP16)
Distribution:
#1 Resident Engineer Original
#2 Project Engineer (Only if requested)
#3 Region Materials Engineer Copy
#4 Region Finals Engineer Copy
#5 FHWA (Oversight Projects Only) Copy
#6 Documentation Unit, Staff Materials & Geotechnical Branch Copy
#7 Central Files Copy



8. CDOT FORM #211 — Completion Instructions
[Materials Documentation Request]

The Final Materials Documentation
Project Closeout and the Final Materials
Documentation Review or Audit activities will
discover that occasionally required documents
will be missing. Individuals performing the
closeout, review or audit should use this form or
comparable e-mails to allow for a paper trail in
the effort to obtain the missing documents. The
original project personnel may have misplaced
or lost a field materials worksheet or report. The
Contractor may have not forwarded required
COCs or CTRs. Because time is critical always
indicate a due date and follow through
immediately if that date has passed. If e-mail
queries are being used, write on the “Subject:”
CDOT Materials Documentation Request or
CDOT Form #211. Staple the resolution Form
#211s or e-mails to the CDOT Form #1199s.

NOTE 5: The CDOT Forms #250, #379, #473,
and both #1199s that have been referenced are
integral to the Materials Documentation process,
both at the project level and at the review and
audit level. Therefore, the subsequent
explanation of each of the form’s requirements is
addressed at this point.

9. CDOT FORM #250 — Completion Instructions
[Materials Documentation Record]

The Project Engineer is responsible for
the initial review of the Form #250 and
contacting the Staff Materials & Geotechnical
Branch if there is a problem with the form.
Ensuring the proper completion of the Form
#250 and then applying the signature to
Reviewed and Approved by is the Project
Engineer’s responsibility. If a consultant tester
is utilized on the project a professional engineer
with the consulting company must sign and
place his PE stamp on the last page of the Form
#250.

Completion of the CDOT Form #250 will include

the following as substantiating documentation:

1. Entering Final Materials Quantities.

2. Inclusion of Quantities added by Contract
Modification Order(s) on CDOT Form #90.

3. Breakout and inclusion of Quantities not
listed separately in the Bid Schedule (e.g. —
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quantities included in Lump Sum ltems,
etc.).

4. Verification that minimum testing
frequencies have been accomplished.

5. Explanation of Exceptions for Material
Specification Deviations.

6. Documentation of Exceptions, for
comparison differences between Quality
Assurance (QA) Test results and
Independent Assurance (lA) Test results.

7. Documentation of Exceptions for Price
Reductions when P is greater than or equal
to 3. Specification deviations that have a
price reduction factor (P) of less than 3
require that the exception be noted on the
submittal sheet referenced in the Field
Materials Manual — QA Schedule. A copy
of the calculations should be attached.

8. Documentation of Exceptions for remedial
action when P is greater than 25.

9. Documentation of Exceptions for an
insufficient number of tests.

NOTE 6: If the Guidelines for Test Frequency
Reduction are utilized then reference it
specifically, do not just state “waived by the
Project Engineer”.

10. Documentation of Exceptions for a lack of
tests for Items included in Lump Sum
Payments.

11. Documentation of Exceptions for a lack of
tests for ltems included in extra work.

Distribution:
Note: Submit the entire completed copy,
not just the first and last page.

10. CDOT FORM #379 —Completion Instructions
[Project Independent Assurance Sampling
Schedule]

The Project Engineer is responsible for
ensuring that the Region Materials Engineer’s 1A
Staff are kept informed throughout the course of
the project. The QA Procedure Chapter,
Subsection 7.5.1.2 and throughout Subsection
7.9 describes the exact responsibilities that the
Project Engineer has with regard to the Form
#379.

The Region Materials Engineer will
assign an individual from the Region Materials
Laboratory to develop the CDOT Form #379,
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Project Independent Assurance Sampling
Schedule. Either the Region Materials
Engineer, or his designee, will perform the initial
review to provide independence between
development and review. The Region Materials
Engineer, or his designee, will approve the
CDOT Form #379 prior to distribution to the
Project Engineer. The RME or his designee will
send a copy of the #379 to the appropriate
Project Engineer, even if a copy has been sent
to the project (QA) tester. When all of the Form
#379 IA sampling and testing on the project is
completed, the RME will certify it through his
Final Review and then forward the signed Form
#379 to the Project Engineer.

Compiletion of the CDOT Form #379 will include:

1.  The actual number of tests completed.

2. An Explanation of Exceptions for
comparison differences between Quality
Assurance (QA) Test results and
Independent Assurance (lA) Test results,
as defined in Section 7.9 of the QA
Procedures chapter.

3. An Explanation of Exceptions for an
insufficient number of tests.

4. The Field Sheet / Serial Numbers from the
CDOT Forms correlated to the applicable
CDOT Form Number and the test dates.

5. The completion of the statement “All
equipment was independent except as
noted:”.

11. CDOT FORM #473—-Completion Instructions
[Letter of Final Materials Certification, Page 1
& 2]

The Project Engineer is responsible
for ensuring that the Letter of Final Materials
Certification, CDOT Form #473 is developed.
This includes the Explanation of Exceptions
(Form #473 Page 2) which should have been
maintained throughout the project. The Region’s
Finals Materials Documentation Coordinator
may be designated by the RTD to initially
prepare the Form #473 Page 1. The Project
Engineer applies the first Approved By signature
to the form because it is his project and he
would be aware of all issues associated with his
project. The Resident Engineer for the project
applies his signature under Approved By on the
Form #473 because of his ultimate responsibility
and authority. He may edit the Explanation of
Exceptions (Page 2) as necessary, after the

completion of the Final Materials Documentation
Review.

Explanation of Exceptions (Page 2):
[Examples only, not all inclusive.]

e  Missing documents such as CTRs, COCs,
Buy America, Asbestos management
Certification

. Section 9 (Form #250) and Section10
(Form #379) have specific Exceptions that
should be placed in this document.

e The last five sections from the form #250
[Documentation for Added Materials Items,
Documentation for Deleted Materials Items,
Summary of Laboratory Check Test
Deviations , Summary of Sampling and
Testing Deviations, and Summary of
Project Price Reduction Documentation]
may be attached.

Completion of the CDOT Form #473 will include:

1. The creation of Explanation of Exceptions
is a compilation of recorded and
documented explanations from throughout
the project and also those recorded on the
Form #250.

2. All issues that were referenced on the
CDOT Form #1199 Page 1 and Page 2
were reviewed.

3. Al CDOT forms and documents are
assembled in the required order stipulated
in Table Documentation-1. These are to be
physically attached with pages stabled
together as much as is possible.

12. CDOT FORM # 1199, Page 1 — Completion
Instructions [Final Materials Documentation
Checklist, (Project Closure)]

The CDOT Form #1199 Page 1 is a
checklist to be used by the Project Engineer.
The Project Engineer should utilize this form in
the process of completing the #473 as both a
guide and a means of documenting that specific
issues were addressed and the required
supplemental documentation was included in the
finals packet.

It is understood that a subsequent
Progress Estimate may be created after the
Project Engineer has attempted to close out the
project; therefore, the latest Progress Estimate
number is to be recorded.



Thoroughly compare the latest
Progress Estimate with the Form #250 to ensure
that the materials quantities are correct. Verify
that the form numbers and their respective serial
numbers match the project documents. Verify
that the required tests match the tests reported
(those actually performed). This process is
repeated utilizing the Form #379.

Ensure that all of the supplemental
documents referenced in the lower half of the
Form #1199 are completed and available for
inclusion in the final packet.

The Finals Materials Documentation
Checklist for Project Closure is to be signed and
dated by the Project Engineer or his designee.

13. CDOT FORM # 1199, Page 2 — Completion
Instructions [Final Materials Documentation
Checklist, (Review or Audit)]

The CDOT Form #1199 Page 2 is a
checklist to be used in the Residency-to-
Residency Review and in the Region Final
Materials Documentation Audit. The Resident
Engineer's reviewer or the Finals Materials

Documentation
Page 9

Documentation Coordinator should utilize this
form in the process of reviewing and auditing the
submitted project files from the Project Engineer.

As stated in the Residency-to-
Residency Finals Materials Documentation
Review instructions and in the Region Finals
Materials Documentation Audit instructions this
activity is not meant to repeat the 100% project
files check performed by the Project Engineer.
Reviewing more then the one Major Item is to be
reserved for responding to discrepancies and
problems discovered in the review process.

Utilize the directions from Page 1 with
respect to comparing the Final Estimate with the
Form #250. Verify the testing with respect to the
Form #379. Ensure that all of the supplemental
documents referenced in the lower half of the
Form #1199 were completed and included in the
final packet.

The Final Materials Documentation
Checklist for the Review or Audit is to be signed
and dated by the Reviewer or the Finals
Materials Documentation Coordinator.

14. ORGANIZATIONAL GUIDE
FOR PROJECT MATERIAL BOOKS

SCOPE

The Field Materials Manual includes the “Frequency Guide Schedule for Minimum Sampling, Testing, and
Inspection. This is the essential document to use when determining which CDOT forms to use as
worksheets, which CDOT forms to collect as test reports, and what materials acceptance documents are
required.

Utilize this Organizational Guide for Project Materials Books in both initially establishing the binders and
maintaining them throughout the project. It is not inclusive of every materials Iltem, but it references the
primary ltems that you will encounter. It is critical to follow the Item numbering in sequential order to aid
in locating project paperwork. Since this is a work in progress, contact the FMM editor with corrections or
suggested additions.

Check Project Specials and Project Standard Revisions for additional paperwork that may be required.
Each bullet represents a subsection within the item and needs to be divided. Sheet dividers or tabs

properly identified will help to delineate the paperwork for ease in locating forms used as worksheets and
test reports.
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_ Core Project Documents

Form #250 in its entirety, even though a copy could be divided with the respective ltem pages
within each tab.

Form #379.

Random Sample Schedule.

All documents listed in the Table of Documentation Distribution will be located here at the closure of
the project.

— 203 Embankment

Soil Classification (Form #564) / Curves (Form #24) / Computer Moisture / Density with rock
correction printouts with curve numbers on it.

Each curve will have all of the above stapled / attached together. Make an extra copy of the
computer moisture / density curve to go with the gauge book.

Soil Classifications (Form #564s) for your completed roadway soil survey data. (1 per 1000 ft. or
change of soils.) Get these tests done as fast as you can so they can be submitted for an R-value
in case there is a stability problem.

#157s — This is for the samples sent to the Central / Region Laboratory for an R-value to complete
your soil survey. Attach the test results from the Lab, to the corresponding #157 serial number.
Note: For faster R-value results, attach a copy of your Form #564 (soil classification) that you
completed above for that sample.

Form #212s (Densities) — with the field test worksheets (in chronological order by date and test
number) stapled / attached to this. Make sure your classifications match what is on your computer
moisture / density curve. Project Engineer must sign this form when it is completed. You do not
wait to the end of the project to fill this out. This form can be filled in and submitted weekly, bi-
weekly, monthly, or however your Project Engineer may want this information to be submitted for
signature. Communication between you and the Project Engineer is very important.

Form #219 — completed Roadbed Soil Survey. You fill this in from the test results you receive from
the #157 samples submitted. When this is completed, sign it and have it signed also by the Project
Engineer. Then submit this to Region Lab, as soon as possible, for final approval. You will get a
signed copy back, when it is approved, for your file.

Sulfate testing for preliminary roadway soil survey data (1 per 1000 ft. or change of soils.) will use
the preliminary soil survey Form #555. Soils sampled for sulfate testing will be identified for each
soil layer and boring on this form. Additional information will be submitted on the Form # 157
identifying the test bore number, number and type (soil or water) of tests being submitted. The
completed soil survey will include the sulfate percentage for each sample submitted.

Sulfate testing for imported embankment (1 per 2000 yd3 or change in soils) will use the Laboratory
Report on Iltem 203 (Embankment or Borrow) Form # 323.

— 206 Structural Backfill

Class 1

#157s — Sample submitted to Central / Region Laboratory for a gradation compliance check and a
moisture / density curve. Attach the Lab test results to the corresponding #157 serial number.

(Gradations) Form #6s that have the field gradation test worksheets (Form #565s) stapled /
attached that are represented on that form in chronological order by test number and date.

(Density) Form #6s that have the field density worksheets (Form #427s) stapled / attached that are
represented on that form in chronological order by test number and date.
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Class 2

e Classification (Form #564) / Curve (Form #24) / Computer printout of Moisture / Density Curve with
rock correction.

All of this needs to be attached together with a Curve number on it (if there are several curves).
Make an extra copy of the computer printout to go in the gauge book.

e Form #212 (Densities). Same as per ltem 203.

Flow fill

You only need the #157 filled out for each Flow-Fill Mix Design used. This stays in project records.
Keep batch tickets.

Filter Material or Bed Course

You only need the Form #6. Attach field test sheets (Form #565s) to this form and get it signed by
the project engineer.

Form #194

Structural Backfill Density Report is a summary to be filled out at the end of the project when you
have the correct number of cross pipes / side drain pipes / minor structure / and major structure
with their quantities broken out by the type of backfill. You will get this data from your Project
Engineer, as well as the Project Plans and As-Builts.

Item 207

You will need to have a section for the test results and the #157 that was filed to delineate if it was a
Contractor’s Source, and this documentation should be accompanied by the Certified Test Reports
(CTRs) the Contractor should submit with samples of the material. Check and document that the one the
lab used was the one approved for use.

If the Material used was generated on project, document on a #157 and have the Project Engineer sign
the #157.

Item 208

You should file a #157 for each of the items that you are documenting. Silt fence, Erosion Bales, and the
Miscellaneous ltems that were used. Make sure the materials have the proper documentation, and if
applicable are on the Approved Products List (APL). It is helpful to print the applicable Form #595 with
the information on the product found on the APL and file it behind the #157 for that item.

Item 209

You should document if the Landscaping water used was potable, or if a CTR was submitted and
approved for use.
e If Magnesium Chloride is used for a Dust Palliative, document on a #157 and file the Certificate of
Compliance (COC) behind it.
e If an Asphaltic material was used for a Dust Palliative, follow Item 403/411 requirements, and
document.
e Embankment Moisture Control should be documented per specification.

Item 212

You should have separated areas for the seed, sod, and fertilizer. File the COCs behind the #157
documenting the quantities approved and that each meets CDOT Standards. Make sure you have
copies of the Seed tickets filed behind the #157 and COC. Fertilizer should meet requirements of
Standard Specification Subsection 212.02.
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Item 213

There should be separate sections for Wood Cellulose, Mulch Tackifier, and Straw or Hay used.
e Wood Cellulose should have COC and #157 stating that the material meets standards.
e The Mulch Tackifier should be located on the APL, document, and file APL document behind
#157.

e Straw and Hay should be accompanied by a COC stating material is “Weed Free.” File behind
#157 documenting that it was acceptable.

Item 214

You need separate sections for Plants, Humus, and Fertilizer.
e Plants are accepted by COCs, document on #157, and file COC behind the #157.
e Humus are approved by HQ Staff Landscape Architect. Document on #157 and file any
paperwork given by HQ behind your #157.
e Fertilizer should be accepted by COC. File with #157 stating material meets requirements.

Item 215

e Plants are accepted by the Right-Of-Way Engineer, document on #157 his acceptance.
e Fertilizer should be accepted by COC. File with #157 stating material meets requirements.

Item 216

Soil Retention Blanket should be weighed, and measured, and document on #157, that the material is
acceptable.

Item 217

This material is accepted by Staff Landscape Architect, document on #157 their acceptance and any
paperwork from HQ should follow your #157.

Item 304

e #157s are for the samples sent to Central / Region Laboratories for R-value, Moisture / Density
curve, gradation verification, LA Abrasion, etc. Follow “Guide Schedule for Minimum Materials
Sampling, Testing and Inspection.” Attach the test results with the appropriate #157 serial number
that you receive back from the Lab.

e Form #6 (Gradations / Atterberg Limits) with the attached field test worksheets attached to this
form. Project Engineer needs to sign this form.

e Form #6 (Densities) with the attached field test worksheets attached to this form. Project Engineer
needs to sign this form.

The above section applies to all types of aggregate base courses (ABC). If you have several different
types of ABC you need the three (3) sections for each type.

Item 306

Follow ltem 203 requirements for documentation for this item, follow schedule of Item 306 for frequency
of tests needed.
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Item 307 Hydrated Lime

e #157 for each shipment (one per source, 1 per 100 ton, 2" 100 ton, etc.).

e Keep shipment invoices listing “Date, BOL / COC number, tons shipped, and accumulative total”.
This will help you know when to ship the samples you took per truck represents 100 tons or fraction
thereof for testing. Basically, every 4 samples (1 per truck @ 25 tons per truck) you need to ship all
of this to the Central Lab.

Item 307

There should be separate sections for the following:
1. Lime Treated Sub-Grade
a. Density reports on the Form #212
b. #157 documenting the Moisture Density Curves, (copy of curves should be kept in
Nuclear Gauge book for field use).
c. Section should be kept for “depth” of lime treatment measurements.
d. Check schedule for lime samples to be submitted to HQ for testing, file results behind
#157.
2. Quick Lime
a. CTRs and #157 documenting percent purity, source, and supplier. See “notes” under this
item for calculations.
3. Mineral Fillers
a. Document gradations on Form #6.
b. Submit samples to Central Lab for testing every 500 tons, file results behind #157.
c. Document the Source, Supplier, and any other required information on #157 or other
documents required by provisions.

Item 308

1. Portland Cement Treated Base
a. Densities should be recorded on Form #6.
b. Gradations should be recorded on Form #6.
c. Atterberg Limits should be recorded on proper forms and worksheets and filed.
d. Moisture and Density Curves should be filed behind #157 for each blend of soil and
Cement.
2. Portland Cement and Fly Ash
a. Product must be on the APL. Print the information and file behind #157 that the product
is acceptable.
b. File behind a #157 if the Engineer requested Bill of Lading and CTRs from supplier. File
results behind #157.

Item 310
Document as per the Project Contract.

Item 403 HMA

e #157’s — This is the aggregate sent in to check the mix design in the beginning, information
samples sent to SuperLab, 1% 10K, o 10K, etc. (Remember to send in a 25-Ib belt sample from
the plant along with a can of asphalt binder along with your 1* Rep. Sample to Region and Central
Lab.

e Form #43 (Bottom mat)

e Stat. and drift test done on AC gauge prior to Calibration for the above Form #43. Calibration
(Form #599).

e Check Testing Computations along with the worksheets from both testers.
e Random test sampling form.
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Form #1304, to be accompanied with the HMA sample submittal.

% AC calculations with moisture correction calculations (Form #106). In numerical order.
Remember to do your rice calculations and make sure they meet the + .011 tolerance between the
split samples.

Gradation tests with fractured face calculations on the worksheet (Form #106). In numerical order.

Form #469 — Density correction sheet with the gauge core readings and the actual core specific
gravity calculation attached to the form.

Form #428 worksheets in numerical order. Remember that the first 7 densities are from the 7 cores
of the compaction test section (CTS) representing the 1* 500 tons. You can attach a copy of the
bulk specific gravity calculations you got from the cores divided by the max. sp.gr. to get the density
and attach it to a Form #428 sheet.

Form #1290 Longitudinal Joint density worksheets
QC/QA computer run that has been checked and signed.

Repeat the same bookkeeping for the top mat of HMA also. These need to be separated especially if it is
with a different asphalt binder.

405 Hot-In-Place Recycle

Document in-place densities on Form #69 or computer generated report, and a specific gravity test
result for each density on Form #69.

Asphalt Rejuvenating Agent, follow ltem 411 requirements.

406 Cold Bituminous Pavement (recycle)

In-place densities should be reported on Form #69.

Gradations should be reported on Form #6.

Free moisture should be documented on applicable forms, suggest using Form #6.

Hveem Stability and Lottmans should be documented and results filed behind #157.

Asphalt Rejuvenating Agent and Asphalt Emulsion should follow Item 411 for documentation.

408 Joint and Crack Sealant

Hot Poured (HMA only)

o Document on #157 that material is on APL, file APL review sheet behind #157. ENSURE
BATCH NUMBERS MATCH!

Silicone (PCCP only)
o Document on #157 that material is on APL, file APL review sheet behind #157.

409 Cover Coat Material

Submit samples per Field Materials Manual to Central Lab, and file results behind #157 used to
submit samples.

Report Gradations on Form #6.
Report Fractured Faces on Form #6.

411 and test results Asphalt Binders and Emulsions

Keep a Bill of Lading / COCs daily total of all material shipped with a running accumulative total,
just like you do for Item 307.
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Forms #411. (Separate the Form #411 by type of binder if you have several on the project.) Even
if you do not ship in a sample (i.e., like emulsion, and it is pre-approved), you still need to put the
quantity on the correct form number for that item.

412 Portland Cement Concrete Pavement

Follow frequency outlined in the Project Documents and the Field Materials Manual. Have separate
sections as listed below:

Form #1373, Concrete Mix Design Report.
Air Contents, temperatures, yields, slumps, and water cement ratios should be recorded on Form
#156. This should be signed by Project Engineer as soon as reasonable to keep him/her up to date
with test results.
Compressive and Flexural Strengths results should be filed behind the Form #82s that samples
were turned in with for testing.
Sand Equivalent test results should be filed behind #157.
Pull Test for Tie bars (if applicable) should be filed behind #157.
Tining and Saw Cut Depth test results should be filed behind #157.
Pull Tests for Joint Sealants should be reported on Form #389.
Note: Flexural strengths conducted by Contractor should be filed behind #157 or other
applicable Forms.
Portland Cement, follow Iltem 308 requirements.
Joint Sealant, follow ltem 408 requirements.
Contraction Joint Plastic Strip: Field inspect and document on #157 that product is acceptable.
Reinforcing Steel, Dowels, Tie Bar: follow Item 602.
Other Items not listed, document as necessary.

420 Geosynthetics

Geosynthetics, which includes Geomembranes, are accepted by COC. File copies behind a #157
stating material is acceptable and note that batch numbers match.

Geotextiles are located on the New York State Approved Products List. Cross reference this list
and document behind a #157 stating material is acceptable and note that batch numbers match.

Geogrids are accepted on a project by project basis. Geogrids that are used in conjunction with
MSE walls need to be reviewed by Staff Bridge Design & Management Branch for acceptability.
Geogrids that are used in conjunction with embankment and roadway need to be reviewed by the
Soils / Rockfall Program of the Staff Materials & Geotechnical Branch for acceptability. Document
behind a #157 stating material is acceptable and note that batch numbers match.

When Performance Graded Binders or Asphalt Cement is used, follow Section 411 requirements.

501 Steel Sheet Piling

Sheet Piling is accepted by COC and Mill Tests Reports. File copies of each behind a #157 stating
that the materials meet the specifications, and list the heat numbers, reference the mill test reports
that are attached, and that the material is acceptable for use.

Reinforced Sheet Metal Piling Tips should be on a separate #157, with the same information as
above.

502 Piling

Sheet Piling is accepted by COC and Mill Tests Reports. File copies of each behind a #157 stating
that the materials meet the specifications, and list the heat numbers, reference the mill test reports
that are attached, and that the material is acceptable for use.

Reinforced Sheet Metal Piling Tips should be approved by the Soils / Rockfall Program of the
Materials and Geotechnical Branch at CDOT, document this acceptance on #157.
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503 Drilled Caissons

e Concrete should be documented same as ltem 601 of the Schedule.
e Reinforcing materials should be documented same as ltem 602 of the Schedule.

504 Cribbing

e Steel Cribbing should be accepted by CTR and Mill Tests. Document on #157 that material is
acceptable and file all appropriate test results behind #157.

e Concrete Cribbing should be documented same as ltem 601 of the Schedule.

e Timber Cribbing should be documented same as Item 508 of the Schedule.

504 Mechanically Stabilized Earth Wall

¢ Have the following sections to delineate the acceptance of the wall.

o Foundation Soils should be submitted to the Central Laboratory for Direct Shear, Friction
Angles, and possibly Moisture / Density Curves. File test results behind each #157 for
each type of material that is encountered. THIS SHOULD BE DONE RIGHT AWAY,
AND BEFORE WALL IS BEING BUILT.

o Other Tests results should be recorded similar to ltem 203, if applicable.

o Structure Backfill should be documented the same as Item 206.

o Reinforcing Elements are accepted by COCs, file behind #157.

o Facing Elements are accepted by COCs, file behind #157.

o Treated Timbers should be documented per ltem 508 of the Schedule.

o All other miscellaneous items should be documented as applicable.
506 Rip Rap

e Test and record the specific gravity of the material, document on #157 that material was tested
and indicate general sizes and other applicable information.

¢ Bed Course Materials follow ltem 206 instructions.

e Gabions and Slope Mattress are COC accepted. Document on #157 that the material is
acceptable.

e Concrete and Reinforced Concrete, follow the Item 601 and 602 instructions.

507 through 518

e Follow the applicable directions for each item for documentation.

601 Structural Concrete

¢ Mix Design Review Sheet (#1188), the approved mix designs should be filed behind the copy of the
Form #1188.

e Form #1373, Concrete Mix Design Report

e Form #82s with the 28 day compressive or flexural strength test results recorded on the CDOT
Form #192 attached.

e Form #156s Signed by Project Engineer

e Form #157s for curing compound, water, and other incidental items.
¢ Price Reductions and explanations of deviations.

e Copy of the Structural Concrete Pre-Pour conference agenda.

Do this for each class of concrete (i.e., Class A, B, D, etc.)
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607 Fences

Follow applicable directions for each sub-category as it is listed in the Field Materials Manual.
e For Masonry Sound Barrier Walls, call HQ or designer for copies of the Universal Building Code
sections covering the requirements for testing and sampling masonry walls. File test reports behind
applicable forms relating to each test. (l.E. Prisms, grout, and mortar).

641 Shotcrete

e Mix Design Review Sheet (#1188), the approved mix designs should be filed behind the copy of the
Form #1188.

e Form #1373, Concrete Mix Design Report

e Form #82s with the 28 day compressive test results recorded on the CDOT Form #192 attached.
e Form #156s Signed by Project Engineer

e Form #157s for curing compound, water, and other incidental items.

e Form #276 report of concrete placed.

¢ Price Reductions and explanations of deviations.

e  Copy of the Contractor’s Quality Control Plan.

NOTE 1: File the remaining Items by ltem Number. Use the Field Materials Manual to determine what
paperwork is appropriate for that item. Any items not listed above should have adequate explanation in
the Field Materials Manual.

NOTE 2: The “Special Notice to Contractors” describes in detail what is needed on both the COC and
CTR. Look at this Notice to determine if a COC or CTR may be accepted.
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COLORADO DEPARTMENT OF TRANSPORTATION | 7'/°%L Ne- Frofect Code (SA%
MATERIALS DOCUMENTATION Regio:,l,:M 0253-151 Dats 11925
REQUEST 4 10/5/02

Proj. IocatlonI_ 25’ SH 7 to WCR 1 6

Fidel Gonzales address: 1050 Lee Hill rd.
Boulder, Co.
80302

Upon reviewing the above project for Materials Certification purposes, during the Finals Materials
Documentation Checking Procedure, the fdllowing items were found to have shortages in materials
documentation. Please review these shortages and reply by 1 0/ 1 O/ 02

Please return the original Form #211, for tracking purposes, with the missing documentation by

11/15/02 .

To:

Item Description Materials documentation needed Date received
203 |[Form # 212| Field Repor*r on Compaction of

| Earthwork
™™ Rose Mc Donald CELT. IO 10/5/02

Distribution:

[ Resident Engineer

[ Project Engineer

[ Project Tester

[ Materials Project Files

CDOT Form # 211
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COLORADO DEPARTMENT OF TRANSPORTATION  |Project Code |Project No. Page System Basis
PROJECT INDEPENDENT | 11925 I IM 0253-151 1 of 1 N (YorN)
ASSURANCE SAMPLING |Pro§ect Engineer Resident Engineer
SCHEDULE I_ Corey Stewart David A. Forsyth
Project Location _
|-25, SH 7 to WCR 16
Item # Identification & #of Samples | CDOT Field Date Field Indep. Assur.
Quantity Test Performed Req. | Actual| Form# |Sheet#| M/D/Y | Tester (QA) | Tester (IA)
403 HMA GR SX(75) PG 64-22 3
13500
% Asphalt 1 58 42631 6/24/03 F.Gonzales | Mike Ellis
Max Specific Gravity 1 58 42631 6/24/03 F. Gonzales Mike Ellis
Hveem Stability 1 58 42631 6/24/03 F.Gonzales | Mike Ellis |
Air Voids 1 58 42631 6/24/03 F.Gonzales | Mike Ellis
VMA 1 58 42631 | 6/24/03 | F.Gonzales| Mike Ellis
% Gompaction 1 69 39376 | 6/24/03 | F.Gonzales| Mike Ellis
Joint Density 1| 691290 | 39377 | 6/24/03 | F.Gonzales| Mike Ellis
412 PCCP 1
3000 sy
Compressive Strength 1 82 109965 | 7/4/03 F. Gonzales Mike Ellis
Slump 1 82 109965 | 7/4/03 F. Gonzales Mike Ellis
Air Content 1 82 109965 | 7/4/03 F. Gonzales Mike Ellis
Sand Equivalent 1 82 109965 | 7/4/03 F. Gonzales Mike Ellis
Project Mat'ls Lab Inspected By:  Steve Gonser Date: 5/12/03
In accordance with Item 620.03 and CP 10,
Developed By: _Mike Ellis Date: 3/4/03
The above schedule Is an estimate of CDOT Independent Assurance samples required on this project. The number of samples recommended is
also the number of each type of test for the specific item in the Frequency Schedule for Independent Assurance Evaluation unless otherwise
noted.
All equipment was independent except as noted:
Initial Review By: Date: Approved By: Date:
Rose Mc Donald 3/9/03 Gary Dewitt 3/10/03
Distribution. The independent assurance sampling schedule for this project has been substantially
PRE: POST: followed and the test results of the 1A samples are In reasonably close agreement
____ Region Materials Engineer w/ Form #473  Jwith the project acceptance sample test results. (Exceptions to this statement
____ Resident Engineer wf Form #473  |have been praviously commented on and documented when the test results were
____ Project Engineer w/ Form #473 Jreported or are explai on this form or on an attached sheet,
_____ Project Tester N/A Final Review By: (Region Materials Engineer) Date:
Doc. Unit, Central Lab w/ Form #473
CDOT Form #379 5/09

CDOT Form # 379
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COLORADO DEPARTMENT OF TRANSPORTATION | 7"¢! NOiM 0253451 Page: 4 oF 4
LETTER OF FINAL MATEF“ALS Project Go&é'(i’-ﬁ#] Acceplance dale
CERTIFICATION B 11925 4116104
Proj. location
125, SH 7 to WCR 16
Contractor o
Kraemer and Sons

This is to Certify that:

The results of the tests on the acceptance samples indicate that the material incorporated in the
construction work, and the construction operations controlled by sampling and testing, were in
conformity with the approved plans and specifications; and such results compare favorably with
the results of the Independent Assurance sampling and testing.

All results from the Independent Assurance sampling and testing are within tolerance limits of the
results of sampling and testing that are used in the acceptance program.

0 Yes ™ No Independent Assurance Testing of Hot Mix Asphalt Materials used the
System Approach.

Exceptions to the plans and specifications are explained on page 2 of this Form #473.
The referenced documents below are attached to this form.

o Yes Q No Explanation(s) of Exceptions, Form # 473 Page 2, attached.

¥ Yes QO No Explanation of Exceptions, Supplemental Documents attached.

o Yes O No Project Independent Assurance Sampling Schedule, Form #379, attached.

o Yes O No  Finals Materials Documentation Checklist, (Project Closure) Form #1199,
page 1, attached.

o Yes O No Finals Materials Documentation Checklist, (Review or Audit) Form #1199,
page 2, attached.

Appraved by: Project Engineer (signed) | Title: Date:
Corey Stewart P.E. | 4/16/04
Approved by: Resident Engineer (signed) ) Title: o Date:
David A. Forsyth P.E.Il 5/22104
Distribution:
OVERSIGHT PROJECTS NON-OVERSIGHT PROJECTS
o 1 Resident Engineer o J Resident Engineer
(included with Project Final Documentation) (included with Project Final Documentation)
Ke: J Region Materials Engineer XC: |1 Region Materials Engineer
2 Region Finals Engineer O Region Finals Engineer
- FHWA Division Administrator ' Documentation Unit, Materials &
J Documentation Unit, Materials & Geotechnical Branch
Geotechnical Branch - Central Files
' Central Files

CDOT Form #473  4/09

CDOT Form # 473, Page 1
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COLORADO DEPARTMENT OF TRANSPORTATION | Project Ne. Page 2 of 2
LETTER OF FINAL MATERIALS el P A
CERTIFICATION 11925 4/20/09
EXPLANATION OF EXCEPTIONS  [Proi focation

|-25, SH 7 to WCR 16

Contractor

Kraemer and Sond

(Attach to Form #473 Page 1)

(1) There was a 22,134.12 incentive for item 403 Grading S(100), CDOT Mix # 147004 and a 1,833.01 incentive for Joint Density
for a total incentive payment of 23,134.14 on this project.

(2) Item # 612-Deliniators : No CTR recieved after reported efforts.

(3) tem # 208-Erosion Bales : No COC recieved due to small quantities (Field Inspected).

Note : These are examples only and do not reflect acutual problems associated with this project.

CDOT Form #473  4/09

CDOT Form # 473, Page 2
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COLORADO DEPARTMENT OF TRANSPORTATION
FINAL MATERIALS DOCUMENTATION CHECKLIST, (PROJECT CLOSURE)

Project number ; Project code (SA#) Acceptance Dale
IM 0253-151 ! 11925 4/20/04
Toj.loéuucn =l ) Region
I1-25, SH 7 to WCR 16 4
Conlractor ?Prciuc[ Engineer Resident Engineer
Kraemer and Sons : Corey Stewart David A. Forsyth
o Project Basis J System Basis ‘_'{F'rugress Estimate number: 14 (latestissued)

In order for materials documentation to be complete, the following items need to be checked 100%:

I
v_/_,_ Final Quantities between Progress Estimate and CDOT Form #250 agree. (If different, it is noted)

i_l Field Sheet/Serial number(s) on CDOT Form #250 maich project documents, of the item(s) checked.

v’ | Tests required and tests reported on the Form # 250 agree. (If different, it is noted.)

yes| no |
I If IA tests are involved, Field Sheet/Serial number(s) on CDOT Form #379 maich project documents and all
v | test(s) agree with field acceptance tests, and if applicable, shortages and exceptions are explained.
i: : Ensure the correcl number of tests on the CDOT Form #379. :
v | | IA Witness tests did not exceed 20% of actual tesling, for each lest element.
/_ [ _| Independent (IA)/Acceptance (QA)/Check Test differences are explained. e
_\/ | | Form #250 signed by the Project Engineer and Form #379 signed by the Region Materials Engineer.
NOTE: The following materials records are required to be attached to complete the finals
materials documentation process, if applicable for this project:
: Letters, CMOs, MCRs, field sheets, etc. if used as the primary documentation within the Explanation of
v Exceptions
v K PE:_gress Estimate (latest issLu_ne_d) - -
v Random Sample Schedule
v _ Price reducgon calculations.(with supporting documentation) N B
v;;_ —?CEAE;aIa for ltem: . (reference aphlicable ltems)
v Buy America Cerlificate, for steel products.
v [ Asibestos Management C_,ertificaie. - )
{_ ‘ Roadway Surfacg_ﬁlqt_:pmplishment F{epori {RSAR)
v’ | Evaluation of Materials Testing, Form #1324 (per CP 16).

Review notes:

This is to certify that the review of the materials documentation indicates the documentation is complete and accurate.

Signed: Title: Date:
Tom Scholz E/PS Tech Il 4/20/04
Distribution: Page 10of 2 CDOT Form #1193 4/09
2 Resident Engineer, (included with Preject Final Documentalion) ' Region Finals Engineer
- Project Engineer = FHWA (Oversight Projects Only)
U Region Materials Engineer < Documentation Unit, Materials & Geotechnical Branch

CDOT Form # 1199, Page 1 of 2
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COLORADO DEPARTMENT OF TRANSPORTATION
FINAL MATERIALS DOCUMENTATION CHECKLIST, (REVIEW or AUDIT)

Project number Project code (SA#) | Acceptance Date
IM 0253-151 11925 _ 4/20/04
Residency Finals Review o or Region Finals AuditQ Progress Estimate number: 14
Maijor Item 1.) Maijor ltem 2.)
203 206
Major ltem 3.) - Major Item 4.)
403 506
1.)] 2.3, :4 ) | In order for materials documentation to be complete, the following items need to be checked:
_v‘" | ‘/ | Final Quantities between Progress Estlmaie and CDOT Form #250 agree. (If different, it is noted)
\/_ l\/ | | Field Sheet/Serial number(s) on CDOT Form #250 match project documents, of the item(s) checked.
v [‘/ ! Tests required and tests reported on the Form # 250 agree. (If different, it is noted.)
yes| no | o =
| If 1A tests are involved, Field Sheet/Serial number(s) on CDOT Form #379 match project documents and all
v lesi(s) agree with field acceptance tests, and if applicable, shortages and exceptions are explained.
v Ensure the correct number of tests on the CDOT Form #379. -
v IA Witness tests did not exceed 20% of actual testing, for each test element.
v Independent (IA)/Acceptance (QA)/Check Test differences are explained.
{_ Form #250 signed by the Project Engineer and Form #379 signed by the Region Materials Engineer.
NOTE: The following materials records are required to be attached to complete the finals
materials documentation process, if applicable for this project:
— % —_
Letters, CMQOs, MCRs, field sheets, etc. if used as the primary documentation within the Explanation of
v Exceptions
:/ [ CDOT Form #325, Final Estimate Data. (If not yet developed, indicate this in Review Notes.)
v Progress Estimate. Note if a more recent version was used since the Project Closure.
v | Random Sample Schedule B
v | | Price reduction calculations.(with supporting documentation)
v | | QC/QA Data for Item: . (reference applicable ltems)
v | _! Buy America Cerlificate, for steel products.
v | Asbestos Management Certificate.
v | Roadway Surface Accomplishment Report (RSAR).
v’ | Evaluation of Materials Testing, Form #1324 (per CP 186).

Review notes:

This is to certify that the review of the materials documentation indicates the documentation is complete and accurate.
Signed: Title: | Date:
James Keenan E/PS Tech lll 5/03/04

Page2ol 2 CDOT Form #1199  4/09

CDOT Form #1199, Page 2 of 2
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Special Notice to Contractors - 10

1. SCOPE

1.1 It is the intent of this chapter to provide
guidelines to the Contractor or Sub-Contractor,
so that they can properly present their materials
for inclusion in the construction project.

1.2 The Contractor shall follow the
procedures listed below to ensure the proper
inspection, sampling, testing, and certification of
materials and products incorporated into all
construction projects.

1.3 “Prequalification of Bidders” (Standard
Specifications, Subsection 102.01) is
synonymous with any reference to the CDOT
“Pre-Qual List”. A Prime Contractor requiring
additional information regarding bidding can go
to http://www.dot.state.co.us/Bidding/index.htm.

1.4 Qualified Manufacturers List (QML): CP
11 of the CDOT Field Materials Manual provides
the details of the standard procedure for Quality
Management Plans and the Qualified
Manufacturers List.

2. PROVIDE NOTIFICATION OF MATERIALS
SOURCES AND SUPPLIERS

2.1 In accordance with Subsection 106.01
of the Standard Specifications: The Contractor
shall submit a formal list of material sources and
suppliers to the Engineer at least two weeks
prior to delivery; however, it is preferable that
the list be presented at the Pre-Construction
Meeting.

2.2 The list shall include: item to be
supplied, quantity, a reference to the level of
acceptance required by CDOT (per Section 7,
Designated Products and Assemblies), company
name and address supplying the material, and
contact person (if the material is to be pre-
inspected or if a problem exists with the material
delivered). The submitted list shall indicate,
immediately after the item being supplied, the
applicable acceptance level required:

(A) Pre-Inspection (PI)

(B) Certified Test Report (CTR)

(C) Certificate of Compliance (COC)

(D) Pre-Approved (per APL)

2.3 All  required product or material
documentation shall be provided at the point and
time of delivery to the construction project.
Failure to provide the required documents, such
as CTRs and COCs, may result in rejection of
the materials.

3. DESIGN/BUILD PROJECTS - MATERIALS

DOCUMENTATION RECORD, CDOT
FORM #250
3.1 Two weeks before construction of any

element of work the Contractor shall furnish the
Engineer a schedule of items, approximate
quantities to be incorporated into the project,
and a reference to the level of acceptance
required by CDOT (per Section 7, Designated
Products and Assemblies). This information is
to include the item of work with its placement
location and dates. The Contractor shall
immediately notify the Engineer, in writing, if the
items of work or quantities are revised.

3.2 At the completion of the project, the
Contractor shall furnish the Engineer with a
completed CDOT Form #250 - Materials
Documentation Record listing items utilized to
construct the project and the approximate
quantity of each item.

4. BUY AMERICA REQUIREMENTS

41 In accordance with Subsection 106.11
of the Standard Specifications as referenced in
23 CFR Part 635.410:

A. Regulations require the use of domestic
steel and iron in Federally funded
construction projects. All foreign steel
and iron materials and products are
covered by Buy America regardless of
the percentage they comprise in a
manufactured product or the form they
may take. (See C for minimum use &
waiver information.)

B. All manufacturing processes must take
place domestically. Manufacturing
begins with the initial melting and
mixing, and continues through the
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coating stage. Any process which
modifies the chemical content, the
physical size or shape, or the final finish
is considered a manufacturing process.

C. Buy America does not apply to minimal
use of iron/steel materials provided that
the total cost of all foreign source items
used in the project, as delivered to the
project site, is less than $2500 or does
not exceed one-tenth-of-one-percent of
the total contract amount, whichever is
greater. With prior concurrence from
FHWA  Headquarters, the FHWA
Division Administrator may grant a
waiver of the Buy America requirements
for specific projects. When domestic
steel products are available, meeting the
contractor’s schedule should not be the
basis for requesting a Buy America
waiver.

D. The Contractor shall provide a
certification by each supplier, distributor,
fabricator, and manufacturer that has
handled the steel or iron product,
including the application of coating.
These certifications shall create a chain
of custody, and the lack of these
certifications will be justification for
rejection of the steel or iron product.

E. Upon completion of the project, the
Contractor shall certify in writing their
compliance with this requirement. (An
example of what is required on a
Certificate of Contractor’s Compliance to
Buy America Clause is on page 12 of
this Special Notice to Contractors’
chapter of the current Field Materials
Manual. An original signature is
required on the Certificate for the
Project Files copy.)

NOTE 1: Section 106.8 of the CDOT
Construction Manual contains  specific
information on Buy America Requirements.
For more information see Construction
Bulletin 2008 Number 3, dated April 25,
2008.

5. ASBESTOS MANAGEMENT CERTIFICATE

5.1 Asbestos containing materials on the
project will be addressed in accordance with

Subsection  250.07 of the  Standard
Specifications.
5.2 An  example of an  Asbestos

Management Certificate is on page 13 of this
Special Notice to Contractors’ chapter of the
current Field Materials Manual. An original
signature is required on the Certificate for the
Project Files copy. The certificate is part of the
Finals Materials Documentation Process.

6. QUALITY MANAGEMENT PLANS AND
THE QUALIFIED MANUFACTURERS LIST

6.1 CP 11 specifies requirements and
procedures for a certification system that shall
be applicable to all referenced manufacturers,
as well as suppliers and contractors within
certain industries. Certifying a Manufacturer’s
Quality Management Plan is not an automatic
acceptance of any particular product, but an
acknowledgement that the Manufacturer has
taken steps to ensure that their quality controls
meet the applicable Industry standards.
Manufacturers whose Quality Management
Plans are acceptable will be placed on the
Qualified Manufacturers List (QML). Only
Manufacturers listed on the QML will be eligible
to provide the referenced products to a CDOT
project.

6.2 The QML is located within CDOT’s
Approved Products List (APL) web site, at
www.dot.state.co.us/App_APL/QML.cfm The
industries that are currently on the QML are:

e Part |, Standard Manufactured Materials

Sub-Part 1. Asphalt Binder
Sub-Part 2. Asphalt Emulsion
Sub-Part 3. Hydraulic Cement
Sub-Part 4. Fly Ash and Pozzolan
Sub-Part 5. Hydrated Lime
Sub-Part 6. Steel Reinforcing Bars

& Steel Dowel Bars
e Part ll, Fabricated Structural Materials
Sub-Part 1. Precast Conc. Structures
Sub-Part 2. Epoxy-Coated Steel
Reinforcing Bars &
Epoxy-Coated Steel
Dowel Bars



6.3 The respective QML web site pages are
updated on an as required basis. The Asphalt
Binder and Asphalt Emulsion tables are zeroed
out every February 1% with numerous
subsequent updates throughout the paving
season as manufacturer’s binder types and
emulsion types are pre-tested. All other pages
will have at least one revision referencing
acceptability for the new calendar year.

7. DESIGNATED
ASSEMBLIES

PRODUCTS AND

71 The majority of materials submitted for
inclusion on CDOT projects will fall within one of
four levels of product acceptance for their
sampling and testing. CDOT always retains the
right through its Quality Assurance (QA)
Program to obtain samples for additional testing
and require supplemental documentation.

7.2 If the material or product is not
referenced within the four levels of product
acceptance then the materials or products must
be fabricated or supplied in accordance with the
requirements of the applicable Colorado
Department of Transportation specifications,
plans, and standards. An example of processed
materials not found in the following four levels
are Aggregate Base Course (ABC), Hot Mix
Asphalt (HMA), and Concrete (PCCP). An
example of a manufactured product treated
uniquely is the Dynamic Message Signs (DMS)
which are completively bid on projects or
through state awards.

A. PRE-INSPECTION (PI):

Pre-Inspection is when representatives
from the Colorado Department of Transportation
visit a manufacturer’s facility to perform an initial
review of the company’s quality control plan and
employee certifications, as well as subsequent
inspection visitations during the manufacturing
of the product. Inspection arrangements should
be made by contacting the CDOT Staff Bridge
Fabrication Inspectors at (303) 757-9193 a
minimum of 10 days prior to the beginning of
fabrication.  Failure to give notification may
result in delays to the project and/or rejection of
materials or products.

NOTE 2: Bearing Devices and Expansion
Devices are inspected randomly at the

Special Notice to Contractors
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discretion of the Staff Bridge Fabrication
Inspectors.

Products needing Pre-Inspection:
Bearing Devices (Type Ill) - BridgeA
Expansion Device, Modular - Bridge®

(0-6", through, 0-24")
Prestressed Concrete Units - Bridge™
Structural Steel - Bridge®

CDOT Form #193 provided with the above
referenced products.

B. CERTIFIED TEST REPORT (CTR):

The Certified Test Report level of
acceptance is when a manufacturer is required
to submit the actual test results performed on
the material being provided. A CTR shall contain
the actual results of tests for the chemical
analysis, heat treatment, and/or mechanical
properties per the drawing and/or specification.
The contract will designate products and
assemblies that can be incorporated in the work,
if accompanied by Certified Test Reports. The
word preceding the “Test Report” may vary
between different industries, such as Certified,
Mill, Metallurgical, Laboratory; however, they are
all considered equivalent.

In accordance with Subsection 106.13
of the Standard Specifications and the
requirements of this document, each CTR shall
include:

1) Department’s project number,

2) Manufacturer’s name,

3) Address of manufacturing facility,

4) Laboratory name & address,

5) Name of product or assembily,

6) Complete description of the material,

7)Model, catalog,
applicable),

8) Lot, heat, or batch number identifying
the material delivered,

9) Date(s) of the laboratory testing,

10) All test results that are required so as
to verify that the material furnished
conforms to all applicable
Department  specifications.  Test
results shall be from tests conducted
on samples taken from the same lot,
heat, or batch.

11) The following certification, signed by
a person having legal authority to act
for the Contractor: [Example on page
5]

stock no.(if
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The original Certified Test Report shall
include the Contractor's original signature
(including corporate title), under penalty of
perjury, of a person having legal authority to act
for the manufacturer or the independent testing
laboratory. It shall state that the test results
show that the product or assembly to be
incorporated into the project has been sampled
and tested, and the samples have passed all
specified tests. One copy or facsimile of the
fully signed Certified Test Report shall be
furnished to the Engineer before beginning
installation of the material. The original shall be
provided to the Engineer before payment for the
represented item will be made. Failure to comply
may result in delays to the project and/or
rejection of the materials.

Each product or assembly delivered to
the project must contain the lot, heat, or batch
number identical to that on the accompanying
Certified Test Report.

Products or assembilies furnished on the
basis of Certified Test Reports may be sampled
and tested by the Department and if determined
that the material does not meet the applicable
specifications, the material will be rejected or
accepted according to Subsection 105.03.

An example of what is required on a
Certified Test Report is on page 14 of this
chapter.

Below is a partial list of products or
categories that require a Certified Test Report:

Bearing Devices (Type IlI) - BridgeA

Cribbing

Mechanical Fasteners (Field) A

Glass Beads (for pavement marking)

Overhead Sign Structures

Top Soil

Traffic Signal Structures *

Welded Wire Reinforcement

C. CERTIFICATE OF COMPLIANCE (COC):

The Certificate of Compliance level of
acceptance is when a manufacturer is required
to submit a document certifying that the material
being provided meets all required Department
specifications. A COC shall reference the
required specifications for the chemical analysis,
heat treatment, and/or mechanical properties
per the drawing and/or specification, but not the

actual test results. The contract will designate
products and assemblies that can be
incorporated in the work, if accompanied by
Certificates of Compliance.

In accordance with Subsection 106.12
of the Standard Specifications and the
requirements of this document, the certificate
shall include:

1) Department’s project number,

2) Manufacturer’s name,

3) Address of manufacturing facility,

4) Laboratory name & address,

5) Name of product or assembly,

6) Complete description of the material,

7) Model, catalog, stock no.(if

applicable),
8) Lot, heat, or batch number identifying
the material delivered,
9) Date(s) of the laboratory testing,

10) Listing of all applicable specifications
required by the Department for this
particular product or assembly.
Certificates shall reference the actual
tests conducted on samples taken
from the same lot, heat, or batch, and
shall include a statement that the
product or assembly to be
incorporated into the project was
fabricated in accordance with and
meets the applicable specifications.

11) The following certification, signed by
a person having legal authority to act
for the Contractor: [Example on page
3]

The original Certificate of Compliance
shall include the Contractor’s original signature
(including corporate title), under penalty of
perjury, of a person having legal authority to act
for the manufacturer. It shall state that the
product or assembly to be incorporated into the
project has been sampled and tested, and the
samples have passed all specified tests. One
copy or facsimile of the fully signed Certificate of
Compliance shall be furnished to the Engineer
before beginning installation of the material.
The original shall be provided to the Engineer
before payment for the represented item will be
made. Failure to comply may result in delays to
the project and/or rejection of the materials.

Each product or assembly delivered to
the project must contain the lot, heat, or batch
number identical to that on the accompanying



Certificate of Compliance.

Products or assembilies furnished on the
basis of Certificates of Compliance may be
sampled and tested by the Department and if
determined that the material does not meet the
applicable specifications, the material will be
rejected or accepted according to Subsection
105.03.

An example of what is required on a
Certificate of Compliance is on page 15 of this
chapter.

Below is a partial list of products or
categories that require a Certificate of
Compliance:

NOTE 3: If the Plans do not specifically
reference a Certified Test Report (Mill Test
Report) and the product category is not listed on
the Approved Products List within the Pre-
Approved level of acceptance, then a COC will
be required.

Bearing Devices (Type |, I AB)

Bridge Deck Forms, Permanent Steel *

Bridge Rail, Steel *

Concrete Box Culverts, Precast

Dampproofing, Asphalt

Dust Palliative, Asphaltic or Magnesium
Chloride

Emulsified Asphalt for Tack Coat

Erosion Bales °

Expansion Joint Material, Preformed
Filler

Special Notice to Contractors
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Flumes (all types)

Gabions and Slope Mattress

Gaskets

Guard Rail - End Anchors

Guard Rail Metal *

Guard Rail Posts - Metal *

Guard Rail - Precast

Guard Rail Posts - Timber Blocks and
Posts *

Hay °

Headgates

Inlets, Grates and Frames (Prefab)

Interior Insulation

Lighting

Light Standards, High Mast

Light Standards, Metal

Luminaires (Inclusive)

Manholes, Rings and Covers (Prefab)

MC-70 - Prime Coat (Liguid Asphalt)

MSE Wall - Elements *

Pedestrian Bridge *

Piling *

Pipes - all material compositions

Rest Area Materials (construction of)

Retaining Wall Blocks

Seed °©

Sign Panels

Sprinkler System(s)

Steel Sign Posts

Steel Sheet Piling *

Straw °

Structural Glazed Tile and Ceramic Tile

Structural Plate Structures *

Structural Steel Galvanized *

Treated Timber

Wood Cellulose Muich

Example of stamp or affixed sticker to be placed on Certified Test Reports (CTRs), per Subsection 7.2 B (11).

Test Report represents

installed on project Number

Contractor

| herby certify under penalty of perjury that the material listed in this Certified
(quantity and units) of pay item
(pay item # and description) that will be

Example of stamp or affixed sticker to be placed on Certificates of Compliance (COCs), per Subsection 7.2 C (11).

Of Compliance represents

installed on project Number

Contractor

| herby certify under penalty of perjury that the material listed in this Certificate
(quantity and units) of pay item
(pay item # and description) that will be
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D. PRE-APPROVED (APL):

The Pre-Approved level of acceptance
is when a manufacturer is required to submit all
relevant documentation on their product in
advance of any specific project. A primary
requirement to be considered for the Approved
Products List (APL) is that the material retains a
very high level of uniformity and consistency in
its production quality (i.e. not project specific).

The submittal of Product literature,
Certificates of Compliance, Certified Test
Reports, Materials Safety Data Sheets (MSDS),
etc., as well as product samples for evaluation
combine all previous levels of acceptance into
one. A Manufacturer whose product is not
currently on the APL should read and follow the
instructions within the Notice to Manufacturers
on the APL. Product evaluation can take at
least four months to in excess of a year for some
product categories. If CDOT specifications need
to be altered or created
for a product’s acceptance then it could take
even longer.

In accordance with CDOT's Procedural
Directive 1401.1, a manufacturer's product is
evaluated within CDOT to determine its
acceptability on CDOT construction projects, as
defined by CDOT specifications, plans and
standards. For additional information on the
APL or the web site contact the Product
Evaluation Coordinator within the Staff Materials
& Geotechnical Branch at 303-398-6566.

NOTE 4:
Web Site Address, External to CDOT:
http://www.dot.state.co.us/App_APL/

The APL Categories on the Web may
differ from what is listed on the next page if a
new product category is established during the
year.

Locate products on the web site through
APL Search, and then use the referenced
Category, the Manufacturer's name, or the
Product name.

Products that are evaluated on a batch
or lot basis and subsequently posted on the APL
web site, if they meet CDOT specifications, will
not be posted indefinitely. On February 1% of
each calendar year batches or lots older then
two complete years will be removed.
Specifically this refers to (1) single component,
hot-applied, elastomeric membranes for bridge
deck waterproofing and (2) hot poured,
joint/crack sealant.

NOTE 5: Erosion Control & Sediment
Control Sub-Category: All questions regarding
erosion control & sediment control materials,
both the specifications and the products, should
be directed to Mike Banovich of the CDOT Staff
Environmental Branch.

NOTE 6: Pavement Marking Material
Sub-Category: All  questions regarding
pavement marking materials, both the
specifications and the products, should be
directed to K.C. Matthews of the CDOT Staff
Traffic Branch.

APPROVED PRODUCTS LIST (APL) CATEGORIES (per the Web Site)

Adhesive:

Anchoring, Laterally:

Anchoring, Overhead:

Acrylic
Polyester
Epoxy
Hybrid
Cementitious

Acrylic
Polyester
Epoxy
Hybrid
Cementitious
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Bonding, Concrete (New & /or Old Concrete to Old Concrete):
Epoxy
Hybrid
Cementitious
Bonding, Pavement (Aggregates to Bridge Decks):
Epoxy
Hybrid

Asphalt:

Asphalt Release Agent:
Lime, Hydrated:
Miscellaneous:

Bridge Deck Waterproofing:

Single Component, Hot Applied, Elastomeric Membrane:
[each lot/batch must be submitted]

Concrete:

Admixture:
Air Entraining
Water-Reducing
Retarding
Accelerating
Water-Reducing & Retarding
Water-Reducing & Accelerating
Water-Reducing, High Range
Water-Reducing, High Range & Retarding
Specific Performance
Extended Set-Control
Corrosion Inhibitor
Miscellaneous
Curing Compound:
Type | (Clear, Resin Based)
Type | (Clear, Wax Based)
Type Il (White Pigmented, Resin Based)
Type Il (White Pigmented, Wax Based)
Finishing Product:
Corrosion Inhibitor
Sealer/Waterproofing
Anti-Graffiti Coating
Cementitious (Mineral):
Cement, Portland, ASTM C 150, Types | -V
Cement, Hydraulic, ASTM C 1157, Type GU
Cement, Hydraulic, ASTM C 1157, Type MS
Cement, Hydraulic, ASTM C 1157, Type HE
Cement, Hydraulic, ASTM C 595, Type IP
Cement, Hydraulic, ASTM C 595, Type IP (MS)
Cement, Hydraulic, ASTM C 595, Type IP (HS)
Fly Ash, Class C
Fly Ash, Class F
Silica Fume:
Fiber:
Grout:
General Purpose (Non-Shrink)
Post-Tensioned Cable
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Repair/Patching:

Rapid Set, Horizontal
Rapid Set, Vertical & Overhead
Bonding Agent

Environmental:

Sound Wall:

Reflective
Absorptive

Erosion Control (See Note 5):

Soil Retention Blanket (Temporary)
Turf Reinforcement Mat (TRM)
Hydraulic Mulch
Tackifier/Stabilizer

Slope Drain

Bonded Fiber Matrix

Soil Binder

Geocell Cellular Matrix

Sediment Control (See Note 5):

Miscellaneous

Erosion Log (Artificial Dam)
Catch Basin Insert

Check Dam (Temporary)
Storm Drain Inlet Protection
Inlet/Outlet Protection
Dewatering Device
Sediment Trap

Sediment Basin

M & S Standards:

Hydraulic Unit Product:

Safety, Roadway:

Safety, Off-Road:

Misc. RESTRICTED USE
Repair, Culvert Pipe

Guardrail Blockouts, Synthetic
Guardrail End Treatment
Guardrail Crash Cushion (Temp.)
Guardrail Crash Cushion

Sand Barrel Crash Attenuator
Cable Barrier

Safety Slope End-Section

Ground Sign Installation:

Utility Enclosure
Miscellaneous

Polyurethane Foam, Backfill

Paint/Coating:

Anti-Graffiti:

Epoxy Coating

Masonry
Steel
Universal

Structural Concrete Coating
Pavement Marking Paint: (see Traffic Control, PMM)
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Structural Steel Bridge Paint
Miscellaneous

Sealant:

Hot Poured, Joint/Crack [each lot/batch must be submitted]
Silicone Non-Sag
Silicone Self-Leveling
Asphaltic Plug Joint for Bridges
Miscellaneous Joint
Pre-Formed Joint Filler
Loop Detector Slot:
One Component
Two Component

Soil/Geotechnical:

Stabilization:
Lime, Hydrated
Fly Ash, Class C
Chemical, Liquid
Void Elimination:
Concrete, Low Density
Fly Ash, Flowable
Polyurethane Foam, High Density

Traffic Control:

Portable Changeable Message Sign:

Trailer Mount, 750 Ft. Legibility

Trailer Mount, 1000 Ft. Legibility

Vehicle Mount, 750 Ft. Legibility
Arrow Panel, Trailer & or Vehicle Mount:

Type A

Type B

Type C

Type D
Speed Notification:

Radar/Message Trailer

Speed Display Trailer

Speed Display Device
Pedestrian Safety:

ADA Truncated Dome
Channelizing Device:

Cone

Tubular Marker

Vertical Panel

Drum

Barricade, Type |

Barricade, Type Il

Barricade, Type lll

Barricade, Direction Indicator

Barrier, Ballasted, (Temp.)

Barricade, Longitudinal Channelizing

Opposing Traffic Lane Divider
Traffic Control Enhancement:

Flashing Warning Beacon

Warning Light

Glare Screen
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Miscellaneous
Barrier (Temporary)

Truck Mounted Attenuator
Trailer Mounted Attenuator

Delineator Post:
Flexible
llluminated
Reflectors

Sign Sheeting: ASTM D 4956, Type llI
ASTM D 4956, Type IV
ASTM D 4956, Type V
ASTM D 4956, Type VI
ASTM D 4956, Type VI, (Roll-up & Cone Collar)
ASTM D 4956, Type VII, (or w/ Fluorescent)
ASTM D 4956, Type VI, (or w/ Fluorescent)
ASTM D 4956, Type IX, (or w/ Fluorescent)
ASTM D 4956, Type X, (or w/ Fluorescent)
ASTM D 4956, Type XI
Films / Miscellaneous

Sign Stand

Pavement Marking Material (See Note 6):
Temporary/Construction, Paint
Temporary/Construction, Plastic
Permanent, Paint, Alkyd
Permanent, Paint, Acrylic
Permanent, Paint, Epoxy
Permanent, Paint, Urethane
Permanent, Paint, Polyurea
Permanent, Preformed, Plastic Tape, Type |
Permanent, Preformed, Plastic Tape, Type Il
Permanent, Preformed, Plastic Tape, Type
Permanent, Preformed, Thermoplastic Tape
Permanent, Thermoplastic, Hot Applied
Raised Flexible Marker
Recessed Pavement Marker

Miscellaneous

NOTE5: " A Mill Test Report shall be included.

A Certified Test Report(s) on components must accompany the material or product.

© A Certified Test Report shall be included.

P The Contractor may obtain a current list of Weed Free Forage Crop Producers by
contacting the Colorado Department of Agriculture at (303) 239-4149.

APL Quality Assurance Program: Upon selecting the sub-category or base-category that you are

investigating, you will see displayed the Product ID (PID), Product Name, Manufacturer, and Comments.
e By clicking on the PID / Form #595 the Pre-Approved Product Evaluation Request & Summary,
will be displayed providing the customer with both a mini product data sheet and the information
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necessary for additional product analysis for your specific utilization.

e From a Quality Assurance (QA) perspective it is highly recommended that the Comments — Add
field be selected so that a database can be generated on which products work best in specific
situations, and in those occasions, bad or flawed products can be removed from the APL. Only
comments from the Contractor, applicable sub-contractor, and the project personnel representing
the Department will be accepted.

DISCLAIMER: The Colorado Department of Transportation (CDOT) does not have the obligation to use
any of the products listed in the Approved Products List (APL). The APL simply documents that the listed
products have been tested, evaluated, and/or examined under CDOT standards, and were found to be
acceptable to be used in CDOT projects. The product shall be removed from the APL if Product
Performance comments indicate field performance that is unacceptable to CDOT quality standards or if
the product varies from the data as originally submitted. Additional disclaimer information can be found
within the APL web site.

NOTE7: Geosynthetics and Geotextiles
A Materials Bulletin (2008 Number 1) dated January 25, 2008 is posted at:

http://www.dot.state.co.us/DesignSupport/Materials%20Bulletins/Materials%20Bulletins.htm

This Materials Bulletin clarifies the terminology and application of geosynthetics as specified
in the standard specifications and the standard special provision (SSP), Revision of Sections
208, 420, 605, and 712 — Geosynthetics and Geotextiles.

NOTE 8: Concrete Mix Designs
On the APL website there is a folder listing concrete mix designs that have been pre-
approved for use on CDOT Projects. The pre-approved concrete mix designs meet the most
current CDOT specifications. Use of a pre-approved concrete mix design on a Project shall
be approved by the Project Engineer.
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13369 W. Rocky Rd. Smallville, Colorado 91130
Phone 999-123-4567

CERTIFICATE OF CONTRACTOR’S COMPLIANCE TO BUY AMERICA CLAUSE

All steel materials permanently incorporated into Federal Aid Project No.

at Location , were produced or manufactured in

the United States, Puerto Rico, District of Columbia, or in any of the territories and possessions of the

United States, except as listed below:

No Exception

Minor Exceptions: Value less than 1/10 of 1% of the total contract cost or
$ 2,500.00 whichever is greater. Documentation is in our Project Files.

Our actions were in full compliance with Colorado DOT’s Standard Specifications for Road and
Bridge Construction, Section 106.11

Western Construction Inc.

Jote Doe

John Doe
President

l, , as secretary of Western Construction, Inc., hereby

affirm that the foregoing certificate was signed this day of , 20 by John

Doe, who is duly constituted as President of Western Construction Inc. and who is authorized to

bind the Corporation to this Certificate.

EXAMPLE

(Per requirements of Subsection 4.1)
(Original Signatures Required, No Facsimiles Accepted)
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Uhecliing Ball Constraction, Tuc.

999 N. Chaos Street, Smallville, Colorado 91130
Phone 999-123-4567

ASBESTOS MANAGEMENT CERTIFICATE

Date:
CDOT Project No.: CC 11-2222-33

CDOT Project Code: 12345

Attn:  Project Engineer

Wrecking Ball Construction, Inc. hereby certifies that we are in compliance with the Asbestos Containing
Material requirements, Subsection 250.07, of the CDOT Standard Specifications.

To the best of our knowledge, no asbestos containing materials were incorporated into this project.
Additionally, all asbestos containing materials encountered during the construction of this project were
handled in accordance with Subsection 250.03(d) 4 of the CDOT Standard Specifications. This work was

managed by a qualified Asbestos Inspector and Manager.

Project documentation in attached.

Wrecking Ball Construction, Inc.

Jotew Doe

John Doe
President

l, , as secretary of Wrecking Ball Construction, Inc.,

hereby affirm that the foregoing certificate was signed this day of , 20

by John Doe, who is duly constituted as President of Wrecking Ball Construction Inc. and who is

authorized to bind the Corporation to this Certificate.

EXAMPLE

(Per requirements of Subsection 5.1)
(Original Signatures Required, No Facsimiles Accepted)
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Desert Ray, Tx. 76660
Phone: (254)562-2541
Fax: (254)562-2542

www.agbi.com
CERTIFIED TEST REPORT

Colorado Department of Transportation (CDOT) project number: MTCE 03-022
Name of Product: AASHTO M 247 Type 1 Colorado Spec Glass Beads
*Product Code: AGBI- 0123
Product Batch Number: 021805
*Product date of manufacturing: Feb. 18, 2005
*Quantity Shipped: 44000 Pounds
* Date of Shipment: TBA
Laboratory Information:
*AGBI Inc.: HWY 40 & FCR 145
*Testing Date: 2/18/05
* Samples Tested: Samples are from Batch # 021805
AASHTO Designation M 247
*AASHTO M 247 Type 1 Colorado Spec
Test Results: Gradation (ASTM Standard D 1214)

Sieve Designation | Specification for AASHTO M 247 | Test Result
Mass Percent Passing (Type 1)
No. 20 (0.850 mm) 100 100
No. 30 (0.600 mm) 75-95 86.9
No. 40 (0.425 mm) - -
No. 50 (0.300 mm) 15-35 24.2
No. 80 (0.180 mm) - -
No. 100 (0.150 mm) 0-5 N4
AASHTO M 247 Type 1
Test Results: Other Properties
Element / Method Specification for AASHTO M 247 | Test Result
Specification Limit
Roundness/ASTM D 1155 70% min 71.4%

Crushing Resistance Retained 0.425-mm (No. 40) sieve Passing
ASTM D 1213 133N (30 Ibs.) min.
Refractive Index 1.50 min 1.52

(Ref: TTB1325C Section 4.3.3)
Moisture Resistance Non-Moisture absorption & Passing
Free flowing
Flotation 90% of all beads shall float in xylene n/a

Certification of Material: The referenced material meets or complies with the AASHTO M 247 Type 1
Colorado Specification.

Billy Gillbors 19 Fe, 2005
Billy Gibbons / Quality Control Date
| hereby certify under penalty of perjury that the material listed in this Certified
E’X A MPL E Test Report represents (quantity and units) of pay item

(pay item # and description) that will be
(Per requirements of Section 6) installed on project Number :

(Original Signatures Required, No
Facsimiles Accepted)

Contractor Date
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North-By-Northwest, Inc.
9876 S. Eva-Marie Blvd.
Grant, South Dakota 54321
Phone 999-123-4567

Certificate of Compliance
Product Name: Universal Bridge Deck Expansion Joint
Model:.UBDEJ-101
Lot: 135-02

Description: Pre-formed Silicone gland, that can be bonded directly to an Elastomeric concrete joint
interface with a single component silicone-locking adhesive.

Material Testing Specifications:

Property Test Method Mean Value
Durometer (Shore A) ASTM D 2240 55

Tensile (psi) ASTM D 412 650 psi
Elongation (%) ASTM D 412 382 %
Tear (die B ppi) ASTM D 624 88 ppi
Compression Set ASTM D 395 30 %

At 350°F 22 hrs.

Operating Temperature Range -60° F to 450° F
Specific Gravity 1.51

State Specification Reference:
Colorado DOT Standard Specifications for Road and Bridge Construction,
Section 412.13 (c). Project plans as required.

CDOT Project Number NH 0507-123
The above referenced tests were performed within our laboratory on March 14™ 2002.
All tests passed and the minimum required values were exceeded. Applicable laboratory test reports are

available upon your request.

North-By-Northwest, Inc.

Jotew Doe

John Doe
Manager, Quality Assurance

Date: 22 June 2002

| hereby certify under penalty of perjury that the material listed in this Certificate
of Compliance represents (quantity and units) of pay item E.XAMPLE

(pay item # and description) that will be
installed on project Number . (Per requirements of Section 6)

(Original Signatures Required, No
Facsimiles Accepted)

Contractor Date
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FREQUENCY GUIDE SCHEDULE for Minimum Materials Sampling, Testing, and Inspection

Page No. 1

PROCEDURES
PAY TYPE OF TEST PROJECT VERIFICATION REMARKS POINT OF CENTRAL LAB
ITEM SAMPLING & TESTING PROJECT PROJECT VERIFICATION
FREQUENCY VERIFICATION | VERIFICATION FOR QUALITY TEST SAMPLE SIZE
SAMPLING TESTING DETERMINATION FREQUENCY
203 IN-PLACE DENSITY 1 per 2000 cu yds (1500 m®) or T191 CP 25, Subsection 3.4.8, for 1- | In the compacted lift.
fraction thereof of testable material CP 23 point check requirements.
as described in Subsection 203.07 CP 25
of the CDOT Standard CP 80 Report on CDOT Form #212;
= Specifications. including where roller hours
E DENSITY: 1 per 500 cu yds (375 only are specified. See FMM
= m®) when within 100 ft (30 m) of (Chapter 200) for further
> Bridge Approach(s). details.
> SN Mt .o gt e A AV ENUY k) O U S
g MOISTURE-DENSITY | 1 per soil type. T99 or Report on CDOT Form #24. Moisture-Density 33 Ib.(15 kg) -#4
= CURE ¢ T80 | Curve and Soil- If the criteria are
w Survey shall be met for CP 24,
SOIL-SURVEY 1 per 1000 lin. ft. (300 m) of two- CP 24 CP 20 Use AASHTO M 145 for soil In the top 2 ft. (600 performed on the Section 4.1, use
(CLASSIFICATION) lane roadway or fraction thereof. CP 21 classification. mm) of the finished soil found at the Form #564 to
Report on CDOT Form #219. subgrade. proposed profile classify the
grade in the Field material. Keep
Lab or the Region the material
Lab. segregated &
1 - Rvalue test, per | submit the -#4,
general soil type. +#4, and +3/8”
(per CP-L 3101 & rock.
CP-L 3102)
(see NOTE 1)
203 WATER-SOLUBLE 1 per 2000 cu yds (1500 m®) or CP 30 CP-L Report on CDOT Form #323. From uncompacted lift | 1 water-soluble 5 Ib. (3 kg) per
SULFATE fraction thereof. Minimum 1 per 2103 or stockpile. sulfate test. soil type.
source. See Chapter 200, Soil Survey / (see NOTE 1)
[ Preliminary Soil Profile
o
=
o
@
o
o
o

NOTE 1: Tests can be performed in the Field Lab or the Region Lab if adequate facilities and equipment are available.

CP = Colorado Procedures CP-L = Colorado Procedures — Laboratory T = AASHTO Procedures C = ASTM Procedures



2010 Page No. 2
FREQUENCY GUIDE SCHEDULE for Minimum Materials Sampling, Testing, and Inspection
PAY | TYPEOFTEST | PROJECT VERIFicaTION | FTROCEDURES REMARKS POINT OF CENTRAL LAB
ITEM SAMPLING & TESTING PROJECT PROJECT VERIFICATION
FREQUENCY VERIFICATION | VERIFICATION FOR QUALITY TEST SAMPLE SIZE
SAMPLING TESTING DETERMINATION FREQUENCY
206 GRADATION 1 per 200 cu yds (150 m®) or CP 30 CP 31 Report on CDOT Form #6. In-Place, before 1 per source, per 110 Ib. (45 kg)
. |fractionthereof. | I S I compaction. _project. | See Chap. 300
:ll ATTERBERG LIMITS | 1 per 200 cu yds (150 m®) or T89 1 per source, per
T~ l--oocooo—_._._ ) fractionthereof. _ _ | _________| T _project. |
! A
own IN-PLACE DENSITY 1 per 200 cu yds (150 m®) or T191 Report on CDOT Form #6. In the compacted lift.
g 2 fraction thereof. Minimum 1 per CP 80
.= | []stuctureinroadbed. | | I ) I ]
e Q
5 MOISTURE-DENSITY [ If in roadbed, 1 per source. T180 Report on CDOT Form #24. 1 per source, per
CURVE S _project. |
SULFATE 1 per source, per project. CP-L Report on CDOT Form #323. 1 per source, per
2103 project. (see NOTE
1)
206 IN-PLACE DENSITY 1 per 200 cu yds (150 m®) or T191 Report on CDOT Form #6. In the compacted lift.
fraction thereof. Minimum 1 per CP 80 See FMM, Chap. 200, Item
structure in roadbed. 206 Structure Backfill, Note
S R E I onrocky material. | __ ___ S
-
= _ SULFATE 1 per 200 cu yds (150 m®) or CP-L Report on CDOT Form #323. 1 per source, per
§ N fraction thereof. Minimum 1 per 2103 project.
OB | lsouee I IR DRSO IO ]
< 55 Ib. (25 kg)
m_ d MOISTURE-DENSITY | If in roadbed, 1 per source. T99or Report on CDOT Form #24. 1 per source, per
la_: = CURVE T180 project. (see NOTE
1)
n

CP = Colorado Procedures

NOTE 1: Tests can be performed in the Field Lab or the Region Lab if adequate facilities and equipment are available.

CP-L = Colorado Procedures — Laboratory

T = AASHTO Procedures

C = ASTM Procedures
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FREQUENCY GUIDE SCHEDULE for Minimum Materials Sampling, Testing, and Inspection

Page No. 3

PROCEDURE
PAY TYPE OF TEST PROJECT VERIFICATION OCEDURES REMARKS POINT OF CENTRAL LAB
ITEM SAMPLING & TESTING PROJECT PROJECT VERIFICATION
FREQUENCY VERIFICATION | VERIFICATION FOR QUALITY TEST SAMPLE SIZE
SAMPLING TESTING DETERMINATION FREQUENCY
206 GRADATION 1 per 200 cu yds (150 m°®) or CP 30 CP 31 Report on CDOT Form #6. In-Place. 1 per source, per 55 Ib. (25 kg)
fraction thereof for each Class. See FMM, Chapter 200 for project.
further details.

|
c I
Ll
- o
==
L <

=
206 GRADATION 1 per 200 cu yds (150 m°®) or CP 30 CP 31 Report on CDOT Form #6. In-Place. 1 per source, per 55 Ib. (25 kg)

fraction thereof. project.

" e ] I ) B ]
N SULFATE 1 per 200 cu yds (150 m®) or CP-L Report on CDOT Form #323. 1 per source, per
II:: g fraction thereof. Minimum 1 per 2103 project. (see NOTE
o E source. 1)
o R
o
w=
[11]

CP = Colorado Procedures

NOTE 1: Tests can be performed in the Field Lab or the Region Lab if adequate facilities and equipment are available.

CP-L = Colorado Procedures — Laboratory

T = AASHTO Procedures

C = ASTM Procedures




2010

Page No. 4
FREQUENCY GUIDE SCHEDULE for Minimum Materials Sampling, Testing, and Inspection

206
Submit to project files a Flow-Fill mix design that documents adherence to the Specifications.
=
oz
oo
207 . . . B . .
- Contractor Source(s): CTR, Acceptance. The Contractor shall provide the Engineer with one copy of Certified Test Reports documenting: pH, % organic, soluble
o salts, nutrient and micro-nutrient requirements as specified in the Contract Documents. The tests shall be in accordance with the “Method of Soil Analysis conducted
gf by the Colorado State University Soil Testing Laboratory” or a Certified Soils laboratory. A list of qualified laboratories is available by contacting the Landscape
o) Architect’s office at (303) 757-9174. Field inspect and document on CDOT Form #157 that the material is acceptable, retain all copies in the Project Files.
=
208 _ o . , o o
Silt Fence: Pre-Approved, Acceptance. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.
Erosion Bales: COC, Acceptance. The Contractor shall provide (furnished by the supplier) the Engineer a Certificate of Compliance. The Engineer will inspect the
r shipment upon arrival on the project site and before unloading any of the material or removing any of the required identification tags or special markings, he will
= o) examine the Certificate for the required information. Note; the Certificate shall state the material being delivered is “Weed Free”. Document the details of this field
o o inspection, noting that the inspection and certificate details noted was completed prior to unloading. Field inspect and document on CDOT Form # 157 that the material
8 E is acceptable, retain all copies in the Project Files. (See the Special Notice to Contractors for more information.)
o
wo Miscellaneous: Follow specified ltem requirements for the specified material. Refer to Standard Specification Subsection 208.02. Field inspect and document
on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.
209 . . o - . : " ,
Landscaping Water: If potable, Document on CDOT Form # 157, retain all copies in the Project Files. When in doubt obtain Certified Test Reports, furnished by the
o Contractor. See Standard Specifications Subsection 209.02.
<
oc Dust Palliative (Magnesium Chloride): COC, Acceptance. The Contractor shall provide one copy of a Certificate of Compliance. See also Item 403-411 for Asphaltic
- Material. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.
<
= Embankment Moisture (water) Control: Sampling not required unless chemical content and quality are in doubt. See Standard Specifications Subsection

209.02. If water quality test results are required, follow instructions for Landscaping Water above. Field inspect and document on CDOT Form # 157 that the
material is acceptable, retain all copies in the Project Files.

CP = Colorado Procedures CP-L = Colorado Procedures — Laboratory T = AASHTO Procedures C = ASTM Procedures




2010

Page No. 5
FREQUENCY GUIDE SCHEDULE for Minimum Materials Sampling, Testing, and Inspection

212

SEEDING AND
SODDING

Seed: COC, Acceptance. Package must bear label containing analysis and germination data. A Certificate of Compliance must accompany shipments stating that the
analysis has been performed within 6 months prior to date of delivery on project. State on CDOT Form # 157: (1) the materials has been field inspected and is
acceptable, (2) C.0O.C. is attached for project file copy, (3) lot numbers on the C.O.C. correspond with the lot numbers on the seed package. See Standard
Specifications Subsection 212.02.

Sod: COC. Acceptance. The Contractor shall submit to the Engineer a sample of sod 6%z ft X 2 ft (2 m X 50 cm) for a comparison standard. Field inspect for
compliance with Standard Specifications Subsection 212.02 or other contract documents. Document on CDOT Form # 157.

Fertilizer: COC, Acceptance. Compliance with Standard Specifications Subsection 212.02. Field inspect and document on CDOT Form # 157 that the material is
acceptable, retain all copies in the Project Files.

213
Wood Cellulose: COC, Acceptance. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.
‘2" Mulch Tackifier:  Pre-Approved, Acceptance. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.
I
(_-|> Hay or Straw:  COC, Acceptance. See Item 208 of this Schedule, and follow the requirements for Erosion Bales. See Special Notice to Contractors for more
) information. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.
=
214 . . .
Plants: COC, Acceptance. Plants from out-of-state sources are to conform to the requirements of Standard Specifications Subsection 214.02 or contract documents.
o Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.
4
= Humus: Contact Staff Landscape Architect at CDOT Headquarters (303) 757-9174 for approval of humus material. Field inspect and document on CDOT Form # 157
<Zt that the material is acceptable, retain all copies in the Project Files.
i
o Fertilizer: COC, Acceptance. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files. See Standard
Specifications Subsection 214.02(d).
215 _ - , .
Plants: Selected by Engineer from within ROW. Document in Project Records.
(]
HhZ Fertilizer: COC, Acceptance. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files. See Standard
<Zt E Specifications Subsection 215.03
o<
[ |
o

CP = Colorado Procedures CP-L = Colorado Procedures — Laboratory T = AASHTO Procedures C = ASTM Procedures
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N
g
(«2)

Soil Retention Covering: Weigh and measure as applicable, inspect, and note any special requirements. Field inspect and document on CDOT Form # 157 that the
material is acceptable, retain all copies in the Project Files.

SOIL RETEN.
COVERING

N
—t
~

Contact Staff Landscape Architect at CDOT Headquarters (303) 757-9542 for approval of material used as Herbicide Treatment. Field inspect and document on CDOT
Form # 157 that the material is acceptable, retain all copies in the Project Files.

HERBICIDE
TREATMENT

{Due to space constraints Iltem 310 is located here instead of a the top of Page 10.}

w
irg
o

Full Depth Reclamation:

As specified in the contract.

FULL DEPTH
RECLAMATION

CP = Colorado Procedures CP-L = Colorado Procedures — Laboratory T = AASHTO Procedures C = ASTM Procedures



2010

FREQUENCY GUIDE SCHEDULE for Minimum Materials Sampling, Testing, and Inspection

Page No. 7

PROCEDURES
PAY TYPE OF TEST PROJECT VERIFICATION REMARKS POINT OF CENTRAL LAB
ITEM SAMPLING & TESTING PROJECT PROJECT VERIFICATION
FREQUENCY VERIFICATION | VERIFICATION FOR QUALITY TEST y SAMPLE SIZE
SAMPLING TESTING DETERMINATION FREQUENC
304 GRADATION 1 per 2000 tons (2000 t), or 1 per CP 30 CP 31 Report on CDOT Form #6. Immediately after 1 per source, per 55 Ib (25 kg) for
1000 cu. yds. (765 M?) or fraction pugmill mixing or from | project. Gradation Only.
ccccccce_._.) thereofoneach Class. _ _ _ _ _ _. I ) windrow. . _ _ _ _ ___ N B
w "J,J ATTERBERG LIMITS ] 1 per 2000 tons (2000 t), or 1 per T89 1 per source, per
'E 2l 1000 cu. yds. (765 M?) or fraction T90 project. 110 Ib. (50 kg) of
1T} 3 feeeee——__._._. ) thereofoneachClass. ___ _ _ _ _. ] I FU RSO ISR ] minus 3/4* (19.0
w O . mm) is required
c w IN-PLACE DENSITY 1 per 2000 tons (2000 t), or 1 per T191 Report on CDOT Form #6. In the compacted lift. 1 R-value test per for full testing
8 7] 1000 cu. yds. (765 M®) or fraction CP 80 Class. (moisture density
< g thereof. (see NOTE 1) curve).
o e ] I N EO _(seeNOIET) _ __|
MOISTURE-DENSITY | 1 per source T180 Report on CDOT Form #24. 1 per source, per o5 b
) s.(25 kg)
CURVE ] R R _project._ _ _ ______| in addition to other
test samples.
LA ABRASION 1 per source T 96 LA Abrasion required for Class 1 per source, per
4,5,6,7 project. (NOTE 1)
306 IN-PLACE DENSITY 1 per 5000 sq. yds. (4000 m?) or T191 Report on CDOT Form #212. In the compacted lift.
fraction thereof. 1 per 2500 sq. CP 23
yds. (2000 m?) or fraction thereof CP 80
for each shoulder (when shoulders
Q | _Jonyarespedfied). . ____| . __ I R DR I B
% MOISTURE-DENSITY [ 1 per soil type. T99 Report on CDOT Form #24. May be done at the
= CURVE T180 Field or Region Lab
Fal if proper equipment
= is available.
(o]
O
Ll
0@

NOTE 1: Tests can be performed in the Field Lab or the Region Lab if adequate facilities and equipment are available.

T = AASHTO Procedures C = ASTM Procedures

CP = Colorado Procedures CP-L = Colorado Procedures — Laboratory
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FREQUENCY GUIDE SCHEDULE for Minimum Materials Sampling, Testing, and Inspection

PAY TYPE OF TEST PROJECT VERIFICATION PROCEDURES REMARKS POINT OF CENTRAL LAB
ITEM SAMPLING & TESTING PROJECT PROJECT VERIFICATION
FREQUENCY VERIFICATION |  VERIFIGATION FOR QUALITY TEST SAMPLE SIZE
SAMPLING TESTING DETERMINATION FREQUENCY
307 IN-PLACE DENSITY 1 per 10 000 sg. yds. (8 000 m?) or T 191 Report on CDOT Form #212. In the compacted lift. The Region shall Process control
fraction thereof; or as specified in CP 23 retain a Designated | test: Schedules
- rthecContract. | |cP8O_ | 4 agent Laboratory to | for minimum
perform the sampling and
GRADATION 1 per 10 000 sq. yds. (8 000 m? or | CP 30 CP 31 17— 100% passing required tests, if testing
fraction thereof. #4 — 60% passing proper equipment conducted by the
Y e R R Dry sieving after final mixing. | is not available. Contractor are
listed in
ATTERBERG LIMITS | 1 per 10 000 sq. yds. (8 000 m?) or T89 Reduce by " original PI. Standard
A . |factionthereof. _ _ _ | _____| T90 Specification
< Section 307,
' MOISTURE-DENSITY | 1 per soil type. T99 Moisture content of mixture at Table 307-1.
O CURVE T180 the start of compaction shall be Cost shall be
g at 2 + 1% above optimum included in the
77 S P N IS I moisture content. . _ _ _ | . __ bid price.
o
L UNCONFINED 1 per 10 000 sg. yds. (8 000 m?) or D 5102 Tests shall be conducted on
'E COMPRESSIVE fraction thereof. (Proc. B) samples cured in moist envi-
'E':J STRENGTH_ N ol .. ronmentfor5days @100F. | _ . _ _ _ _ ___
E THICKNESS 1 per 3 000 sqg. yds. (2 400 m?) or C174 When measurement is <0.5”, 2
= ACCEPTANCE fraction thereof. additional cores shall be taken
5 in that lot and the average of 3
cores will determine the
e .. thickness of thatlot.  _ _ _ _ _ | _ _ _ _ _ _ _ __ _ ___
SWELL TEST 1 per 10 000 sg. yds. (8 000 m?) or D 4546 V2% or less with 200 psf From the compacted
fraction thereof. (Meth. B) surcharge pressure. roadway.
pH 1 per 10 000 sg. yds. (8 000 m?) or G 51 pH will be determined after %
fraction thereof. CP 30 lime has been established
based on unconfined
e .. compressive strengthpH. _ _ | _ _ _ _ _ ___ ___ ___
SULFATE 1 per soil type. CP-L Water soluble sulfate content
2103 in soil shall be less than 0.2%
by dry soil weight.

CP = Colorado Procedures

CP-L = Colorado Procedures — Laboratory

T = AASHTO Procedures

C = ASTM Procedures
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FREQUENCY GUIDE SCHEDULE for Minimum Materials Sampling, Testing, and Inspection

307

HYDRATED
LIME

Pre-Approved, Acceptance. * In accordance with CP 11 the Contractor shall only use qualified manufacturer sources of hydrated lime found on the QML at
www.dot.state.co.us/App_APL/QML.cfm . The Contractor shall provide the Engineer with one copy of Certified Test Reports (furnished by the supplier) for Chemical
Tests, as per AASHTO M 303. Immediately attach one copy of the Certified Test Reports and send to the Region Materials Engineer for review and
comments. Immediately obtain a 5 Ibs sample (1/2 of a standard lard can) according to AASHTO T 218 and submit to the Central Laboratory for gradation verification
testing.

NOTE 1: Minimum of one sample per source per project required.

NOTE 2: Retain one copy of the Certified Test Reports along with the Form #157 for Project Files. Thereafter; one sample per 100 tons (100 t) of lime, for gradation
only.

NOTE 3: ALL VERIFICATION AND ACCEPTANCE GRADATION SAMPLES WILL BE SUBMITTED TO THE CENTRAL LABORATORY FOR TESTING. No
verification gradation samples are to be run in the field except for information only.

Quicklime - CTR, Acceptance. Test results are to document the percent purity. No sample required.
(NOTE: number of tons of quicklime x 1.32 = tons of hydrated lime.)

* Document the lime source on CDOT Form # 157, (include sufficient information on the CDOT Form # 157 so that the supplier and source are easily identified).

307

MINERAL
FILLERS

For project acceptance, test for gradation according to CP 31 at 1 per 100 tons (100 t) or fraction thereof used, and report on CDOT Form # 6. Submit 10 Ib. (5 kg)
sample to Central Laboratory at a frequency of 1 per 500 tons (500 t) or fraction thereof, for gradation check sample.

Document lime or mineral filler source on CDOT Form # 157, (include sufficient information on the CDOT Form # 157 so that the supplier and source are easily
identified).

The above frequency is only applicable when mineral fillers are required by the plans.

For Stone Matrix Asphalt (SMA) project acceptance, test for gradation according to CP 31 at 1 per 10,000 tons (10 000t) of SMA mix or fraction thereof used. Report on
CDOT Form #6. Submit 10 Ib. (5kg) sample to Central Laboratory.

08

PORTLAND CEMENT ¢
OR FLY ASH

Pre-Approved, Acceptance. In accordance with CP 11 the Contractor shall only use qualified manufacturer sources of Portland Cement and Fly Ash found on the
QML at www.dot.state.co.us/App_APL/QML.cfm .

Randomly sampled and tested on a project-by-project basis. If the source of cement or fly ash has changed from that in the approved mix design, contact the
Concrete Unit of the Central Laboratory at (303) 398-6542.

Upon request of the Engineer, the Contractor shall furnish a Bill of Lading, a manufacture’s report stating the results of tests made on samples of the material taken
during production or transfer, and certifying (with a COC) that the cement conforms to applicable requirements of ASTM C 150, C 1157, or C 595 and fly ash conforms
to the applicable requirements of ASTM C 618. Review and Document on CDOT Form # 157 in the Project Files.

NOTE: Item 310 located on Page 6.

CP = Colorado Procedures CP-L = Colorado Procedures — Laboratory T = AASHTO Procedures C = ASTM Procedures
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FREQUENCY GUIDE SCHEDULE for Minimum Materials Sampling, Testing, and Inspection
PROCEDURES
PAY TYPE OF TEST PROJECT VERIFICATION REMARKS POINT OF CENTRAL LAB
ITEM SAMPLING & TESTING PROJECT PROJECT VERIFICATION
FREQUENCY VERIFICATION | VERIFICATION FOR QUALITY TEST SAMPLE SIZE
SAMPLING TESTING DETERMINATION FREQUENCY
403 ASPHALT CONTENT | 1 per 1 000 tons (1 000 t) or CP 41 CP 85 Mix Design as per CP 52; Plant discharge, at/or | CHECK TEST: 65 Ib (30 kg)
fraction thereof of mix produced (or | CP 55 CP-L CDOT Form #43 required behind paver. For Minimum of each
as specified in the contract). 5120 before mix is produced. Report | Central Lab 10k or fraCthﬂ_
Asphalt Content on Form #58. | Correction Factor, thereof. 1 can is
sample aggregate submitted to
from belt and Binder | Central Lab & one
T e R e B from Contractors tank. | tothe Regiontab. |
% AGGREGATE Aggregate: 1 per 2 000 tons (2 000 | CP 30 CP 60 Report on Form #6 the results | Aggregate from the élsotn?id%d for 25 Ib (Agg)
<= | MOISTURE 1) or fraction thereof of mix (Meth. B) | from Form #565 or #106. cold feed. Ce” ral La - 1 gt (binder)
: produced (or as specified in the Compare to the % absorption orrection Factor
< contract). (SSD) on the Form #43. when new 10K
T Bt [ttt Ity skttt et subr_'nmed. If Mix =
3‘, GRADATION Aggregate: 1 per 2 000 tons (2 000 | CP 30 CP 31 Report Gradation on CDOT Aggregate from the EL?;'T?I? 82?r2%§§n 100 Ib (45 kg)
< t) or fraction thereof of mix Form #6. cold feed, pugmill Factor when next (Agg)
x produced (or as specified in the discharge, extraction, 10K submitted
= contract). g: g(r)oduct of CP-L Submit Correction
5 i Rl IRty I e e bbbt b Factor at beginning  [-=-—-—-=-—-=-—-—-
I MICRO DEVAL 1 per 10,000 tons (10 000 t) as CP 30 CP-L Mix Design as per CP 52. Aggregate from the gLZig?] Paving 65 Ib (30kg)
specified in the Contract. 4211 cold feed. N
FRACTURED FACES | 1 per 10,000 tons (10 000 t) of mix | CP 30 CP 45 Report on CDOT Form #58.
AND VOID CONTENT | or fraction thereof. T304 A
FINEAGGREGATE _ | SR LS E
IN-PLACE DENSITY Top two lifts of ltem 403: 1 per 500 CP 44 Report on CDOT Form #69. In the compacted lift.
tons (500 t) or fraction thereof of CP 81
mix placed. All other lifts: 1 per
1000 tons (1000 t) or fraction
thereof of mix placed (or as
feeooo—o—_._._._.] specifiedinthe contract). __ _ _ _| IS N S H
THERMAL As specified in the contract. CP 58 Report on CDOT Form #1346. Behind paver.
SEGREGATION _ _ \ ] I R SO N
LONGITUDINAL 1per 5000 Linear Ft. of Joint CP 44 Report on CDOT Form #1290.
JOINTDENSITY. | ] I I ]
(Testing Continued
on the next page.)

CP = Colorado Procedures
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FREQUENCY GUIDE SCHEDULE for Minimum Materials Sampling, Testing, and Inspection
PAY | TYPEOFTEST | PROJECT VERIFicaTION | FTROCEDURES REMARKS POINT OF CENTRAL LAB
ITEM SAMPLING & TESTING PROJECT PROJECT VERIFICATION
FREQUENCY VERIFIGATION | VERIFIGATION FOR QUALITY TEST SAMPLE SIZE
SAMPLING TESTING DETERMINATION FREQUENCY
403 THEORETICAL MAX. [ 1 per 1 000 tons (1 000 t). CP 41 CP 51 Report on CDOT Form #69. Plant discharge, at/or | CHECK TEST: 91b (4 kg)
SP. GRAVITY Minimum of 1 test per day if less CP 55 CP 56 behind paver. Minimum of each minimum
feio__._._._)than1000tonsplacedinaday. | _ _ _ _ _| I N AR 10korfracon | i
thereof.
HVEEM STABILITY As specified in contract. CP 41 CP-L Report on Computer accept. Plant discharge,
CP 55 5106 form, or equivalent, or CDOT | windrow, at/or behind | Above test
e ] I Form#360. . _._._. paver. . _._._._ frequency for:
Hveem Stability,
— AIR VOIDS As specified in contract CP 41 CP 44 Plant discharge, A|rdV|i)|ds, VMA,
< CP 55 CP-L windrow, atlor behind | 379 LOtman.
= 5115 paver entral Lab will run
T e e e the Lottman test on
- VOIDS IN MINERAL As specified in contract CP 41 CP 48 Plant discharge, fﬂf&,lgﬁ'tests on
- AGGREGATE CP 55 windrow, at/or behind
< ) 10k samples after
I ] paver. .. the first 10K sample |-—.—._._._._._._.
& - _ will be run if
< LOTTMAN As specified in contract CP 41 CP-Ls Plant discharge, requested by the 9lb (4 kg)
¢ CP 55 5109 & windrow, at/or behind Region. minimum
s s paver. Ul
5 HAMBURG WHEEL- | As specified in contract. CP 41 CP-L Submit sample to the EuroLab | Plant discharge, 65 Ib (30 kg) for
I TRACKING (100 or 125 gyrations) 5112 Unit of the Central Lab. windrow, at/or behind the Hamburg test
T . B N Applicable with superpave paver. |
gyratory compaction designs
FRENCH RUTTING- As specified in contract. CP 41 CP-L with 100 or 125 design Plant discharge, 65 Ib (30 kg) for
TESTER (100 or 125 gyrations) 5114 revolutions only. windrow, at/or behind the French test.
paver
The Central Lab will
PAVEMENT As specified in contract. Within 14 CP 74 Testing shall be performed by perform pavement
SMOOTHNESS days after completion of paving. the Contractor and will be smoothness
witnessed by the Engineer. verification testing.
Data will be transferred to a CD The minimum
or flash drive and immediately testing will be
transferred to the Engineer statewide, once per
after testing. Data will be certified profiler
transferred to the Central Lab performing work
for analysis. and 25% of profiles
(Testing Continued submitted for a
on the next page.) certified profiler.
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FREQUENCY GUIDE SCHEDULE for Minimum Materials Sampling, Testing, and Inspection

403
NOTE: Subsidiary Item: Asphalt cement / performance graded binders, follow ltem 411 of the Schedule.
Incidental Items (non-pay):
T Portland Cement - Follow Item 308 of Schedule. Must be Pre-Approved.
% Hydrated Lime — In accordance with CP 11 the source must be Pre-Approved. The Contractor shall provide the Engineer with one copy of Certified Test Reports
: (furnished by the supplier) for Chemical Tests, per AASHTO M 303. Immediately attach one copy of the Certified Test Reports and send to the Region Materials
- Engineer for review and comments. Immediately obtain a 6 "2 Ibs sample according to AASHTO T 218 and submit to the Central Laboratory for gradation
% verification testing. NOTE: Minimum of one sample per source per project required. NOTE: Retain one copy of the Certified Test Reports along with the Form # 157
o for Project Files. Testing must include CP-L 4209. Thereafter; one sample per 100 tons (100 t) of lime, for gradation only. See ltem 307 of Schedule.
(2}
> Mineral Filler for SMA — Follow the procedure as stated for Hydrated Lime (immediately above).
x
E NOTE: Mix Design as per CP 52, Submit a 50 Ibs (25 kg) representative sample of each aggregate for testing of aggregate specific gravity, absorption, and plastic
o index. If Los Angeles Abrasion or Micro-Deval is also requested for the large aggregate, submit 60 Ibs (27 kg) of the large aggregate. Be sure to document on the
I CDOT Form #157 which tests are requested.
NOTE: QC/QA Computer Test reports are acceptable Documentation for Asphalt Content, Gradation, In-Place Density, Longitudinal Joint Density,
Maximum Specific Gravity, Air Voids, and Voids in Mineral Aggregate.
PAY TYPE OF TEST PROJECT VERIFICATION PROCEDURES REMARKS POINT OF CENTRAL LAB
ITEM SAMPLING & TESTING PROJECT PROJECT VERIFICATION
FREQUENCY VERIFICATION | VERIFICATION FOR QUALITY TEST SAMPLE SIZE
SAMPLING TESTING DETERMINATION FREQUENCY
405 IN-PLACE DENSITY 1 per 5 000 sq yds (4 000 m?) total | CP 41 CP 81 Document on CDOT Form #69. | Roadway behind
mix or fraction thereof (or as (Meth. C) paver & after rolling.
. )specifiedinthe contract). I I ) I
11}
O w MAX. SP. GRAVITY Minimum, 1 per each density test. CP 41 CP 51 Document on CDOT Form #58.
e e . O .
o
2> & | ASPHALT See Item 411.
o w Rejuvenating Agent
gl
(@)
I

CP = Colorado Procedures
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FREQUENCY GUIDE SCHEDULE for Minimum Materials Sampling, Testing, and Inspection

PROCEDURES
PAY TYPE OF TEST PROJECT VERIFICATION REMARKS POINT OF CENTRAL LAB
ITEM SAMPLING & TESTING PROJECT PROJECT VERIFICATION
FREQUENCY VERIFICATION | VERIFICATION FOR QUALITY TEST SAMPLE SIZE
SAMPLING TESTING DETERMINATION FREQUENCY
406 IN-PLACE DENSITY 1 per 5000 sq yds (4000 m?) or CP41 * CP 53 Report on CDOT Form #69, Windrow or roadway,
fraction thereof. (Meth.C) | CP 81 Form #6 or computer report. after rolling in finished
Y T N N “To obtain material for CP 53. | roadway. For cationic
emulsions, sample
iU | GRADATION 1 per 20,000 sq yds (16 000 m?) or | CP 41 Report on CDOT Form #6. after rolling in the
% 5' fraction thereof. Use sieve sizes as required. finished roadway.
o> -] I .
29
= [ HVEEM STABILITY 1 per 20,000 sq yds (16 000 m?) or | CP-L For information only!
|=_’ : fraction thereof. 5111 Send test data to Rex Goodrich
oz |- I . ____ | Region3RME.
oy
3 = | FREE MOISTURE 1 per day or as specified in the CP 57
o= | _._._._._._._._jcontract. _ _ _ _ _ _ ___ ____._. I .
N
ASPHALT See ltem 411.
RejuvenatingAgent _ } . I .
Asphalt Emulsion See ltem 411
409 GRADATION 1 per 200 tons (200 t) or fraction * * * NOTE: Report on CDOT Spreader or the last 1 per project. 33 Ib (15 kg)
thereof. CP 30 CP 31 Form #6. Submit 66 Ib (30 kg) | stockpile prior to
sample of field-produced placement.
aggregate to the Central Lab
before use. Performance
- Graded Binder / Asphalt:
< R Follow instructions in ltem 411.
Q. [y T T B T
el |LAABRASION I SeelTEM304 _ _ _ _ _ _ _ _ _ ] I N SN S S
wi-=
(>D <Et FRACTURED FACES | 1 per 2500 tons (2500 t) or fraction | CP 30 CP 45 Document on CDOT Form # 6. | Spreader or last point 65 Ib (30 kg)
s} thereof. of stockpile.

CP = Colorado Procedures CP-L = Colorado Procedures — Laboratory T = AASHTO Procedures C = ASTM Procedures
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408
Joint & Crack Sealant, Hot Poured - Pre-Approved, Acceptance (per each lot/batch). Information available at www.dot.state.co.us/App_APL/ . Field inspect and
SEALANT document on CDOT Form #157 that the material is acceptable, retain all copies in the Project Files. Tested for compliance with ASTM D 6690 (Type Il or Type 1V).
JOINT/CRACK
403 - 411 Point of
BINDERS AND EMULSIONS - In accordance with CP 11 the Contractor shall only use a qualified manufacturer @ www.dot.state.co.us/App_APL/QML.cfm Verification
for Quality
ASPHALT CEMENT / PERFORMANCE GRADED ASPHALT BINDER: Determination
¢ Project acceptance samples of Asphalt Cement / Performance Graded Binders will be taken at the Contractor's HMA plant. Samples will be 1 gt (1 liter) in size, | < HMA Plant.
and will be sampled in accordance with AASHTO T 40.
e Procedures and Type of Test: PG Binders will be tested according to the test procedures referenced in AASHTO MP1 and, as a minimum one sample per lot will be
tested for Dynamic Shear Rheometer (DSR) (original).
NOTE: Normally, samples 1 thru 5 will be designated Lot No. 1, samples 6 thru 10 will be designated Lot No. 2, samples 11 thru 15 will be designated Lot No. 3, etc.
0 At the discretion of the Project Engineer, a lot may be assigned as stated in the “Establishing Lots On The Project” Appendix of the FMM.
-
< BINDER - When Paid with HMA Mix: Project Verification Sampling frequency: 1 sample per 1000 tons (1000 t) of HMA mix, or fraction thereof, or as specified inthe | _ Storage tank
o project plans, when binder (Asphalt Cement / Performance Graded Binder) is included in the bid price of Item 403 HMA. A complete set of tests to show compliance or delivery
w with the required specifications will be performed at the rate of 1 set of tests per 20,000 tons (20 000 t) of HMA mix, with a minimum of 1 complete set of tests per convevance
'E project. The correlation sample that is taken when the IAT sample is taken must be marked as a correlation sample on the Form #411. ¥ ’
=
n BINDER - When Paid as Item 411: Project Verification Sampling frequency: 1 sample per 1000 tons of mix or fraction thereof, or as specified in the project plans,
D when bid pay Item is 411 - Asphalt Cement / Performance Graded Binder. A complete set of tests to show compliance with the required specifications will be
(o) performed at the rate of 1 set of tests per 15,000 tons of mix, with a minimum of 1 complete set of tests per project. For Asphalt cement or binder used in other than
= HMA Mixes, the sampling rate will be one sample per truck load of Binder. Submit ALL SAMPLES to the Central Laboratory where one sample per lot will be randomly
= tested. Report all sample information on CDOT Form #411 for Asphalt Cement/Performance Graded Binder. All samples are tested as per ltem 411 specifications.
= .
= MC-70 - PRIME COAT (any grade): The Contractor shall provide the Project Engineer with one copy of a Certificate of Compliance (furnished by the supplier) to be | < At Project
m attached to the CDOT Form #411. List the information on the form, and note the material is acceptable. Retain in the Project Files. site.
EMULSIFIED ASPHALT: Unless otherwise specified, the Contractor shall provide the Project Engineer with one copy of a Certificate of Compliance (furnished by the <'tAt Project
site.

supplier) to be attached to the CDOT Form #157. List the information on the form, and note the material is acceptable. Retain in the Project Files.

EMULSIFIED ASPHALT FOR USE WITH ITEMS 406 & 409: One sample per truckload of Emulsified Asphalt. Submit all samples in the lot to the Central Laboratory.
Sample in accordance with AASHTO T 40. Sample size 1 qgt. (1 liter). Report on CDOT Form #411. See note above for lot information.
Fog Coat: To be tested for dilution rate only.

BITUMINOUS MATERIALS FOR COLD IN-PLACE RECYCLING, ITEM 406: One sample per truckload or 6,000 gallons (23 000 L). Acceptance samples may be taken
from the line between the truck and recycling equipment, or at the truck. Sample according to AASHTO T 40. Sample size: one liter in non-metallic container. Submit
all samples to the Central Lab. Report on CDOT Form #411.

DUST PALLIATIVE, ASPHALTIC: Follow instructions for Emulsified Asphalt for Tack Coat.

ASPHALT REJUVENATING AGENT: One sample per project. Include supplier / refinery information; type and grade. Submit on CDOT Form #411. See ltem 405,
406, 409 for testing and sampling. Submit 1 sample per project.

CP = Colorado Procedures CP-L = Colorado Procedures — Laboratory T = AASHTO Procedures C = ASTM Procedures
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Page No. 15

PROCEDURES
PAY TYPE OF TEST PROJECT VERIFICATION REMARKS POINT OF CENTRAL LAB
ITEM SAMPLING & TESTING PROJECT PROJECT VERIFICATION
FREQUENCY VERIFICATION | VERIFICATION FOR QUALITY TEST SAMPLE SIZE
SAMPLING TESTING DETERMINATION FREQUENCY
412 [ AIRCONTENT | Minimum 1 per day then 1 per CcP61 | T152 | Report weight on CDOT Form | PerCP61
5,000 sq. yds. #82 during placement, and
T UNIT WEIGHT / CP 61 T121 yield on CDOT Form #156. Per CP 61
= |YELD ] Minimum 3 per mix design. | | I .
O
Z |stump_ | cPet _ \T119 | oo ool ]
o
= COMPRESSIVE CP 61 C39 1 set of 5 cylinders, (Test2at7 | Per CP 61 Cylinders are
o " STRENGTH T23 days and 3 at 28 days, or 56 tested in Central
8 w days for Class H & HT) or as Lab, but may be
a= specified in the contract. tested in the Field
9) or Region Lab if
wl Transmit cylinders on CDOT adequate
o Form #82. Report on CDOT equipment. is
o Form #192. Information available.
g cylinders may be cast at the
ol . r L L disoretion of the Proj Engineer. | ]
SAND EQUIVALENT } _ _ _ _ . _._|CP30 _ _|CP37 | .|} Stockpile or Plant._
WATER CEMENT 1 three loads each day, then 1 per W/C = (weight water) Batch ticket.
RATIO 2000 cu. yds. (1520 m®), or
fraction thereof. (wt cement + wt flyash)
412 AIR CONTENT / Minimum 1 per day then 1 per CP 61 T152 Per CP 61
YIELD 5,000 sq. yds.
T Minimum 3 per mix design.
-\ I NN I ]
(O]
& |swwp__ | cpel_ _|Tme | ]
o
o 5 FLEXURAL CP 61 T97 1 set of 4 beams, tested at 28 Per CP 61 Beams are tested
8 STRENGTH days. at the Contractor’s
a :tl Quality Control Lab
% S R E ) BV S
ﬁ WATER CEMENT 1 three loads each day, then 1 per W/C = __(weight water) Batch ticket.
3
i RATIO ?rgggocnuihyg;cfg 520 m*), or (wt cement + wt flyash)

CP = Colorado Procedures

CP-L = Colorado Procedures — Laboratory
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FREQUENCY GUIDE SCHEDULE for Minimum Materials Sampling, Testing, and Inspection

Slump may not exceed the Lab design by more than 1.5 inches.
When compressive or flexural strength specimens are cast the tests for slump, unit weight, air content, and yield shall be made on the same sample at the same time.

Compressive Strength specimens shall be initially cured by full immersion in saturated limewater at 73.4°F + 3°, with lime concentrations as per AASHTO M 201. Water temperature
shall be recorded by a continuous recording thermometer, calibrated every six months; or a maximum-minimum thermometer read and recorded twice a day on CDOT Form #82.
When a field trailer is not available the curing tank shall be buried or insulated if necessary.

PROCEDURES
PAY TYPE OF TEST PROJECT VERIFICATION REMARKS POINT OF CENTRAL LAB
ITEM SAMPLING & TESTING PROJECT PROJECT VERIFICATION
FREQUENCY VERIFICATION | VERIFICATION FOR QUALITY TEST SAMPLE SIZE
SAMPLING TESTING DETERMINATION FREQUENCY
Average of 3 specimens / test.
412 | THICKNESS e B8 (0 % c'{th ? CP 68 T 148 Report thickness on CDOT Finished concrete.
en a minimum of 10 t s s. | the Form #157. None required on
ﬁ{glne?tgg}aé '85052 (.)y A bridge approach slabs.
PULL TEST for JOINT | Minimum of 6 transverse and 6 CP 67 Replace joint failures. Report Installed in joint.
I | SEALANTS longitudinal joint locations for the gn cbot Eorg #389#1
5 first 2500 linear feet (760 m) of W‘?tc“me’;t " roject Files.
E > concrete roadway; 3 transverse liness by Engineer.
w Iﬁl‘:J and 3 longitudinal joints thereafter.
= . .
[ . . Wit by Engineer or i
[T} DOWEL BAR Itness by Eng Joint.
(7)) Minimum of 6 transverse joint
<>t - | PLACEMENT locations per 2500 linear feet (760 evaluated by MIT SCAN.
o é m).
w If stabbed or drilled into the Hardened te.
E E PULL TEST for TIE As specified in Standard pave aroened concrete
oc W BARS Specification Section 412.13 (a). Witness by Engineer.
O Finished concrete.
(Z) o TINING DEPTH 1 per 528 ft (160 m) linear feet or CP 66 §g€?ﬁ“§ﬁ'%?ga<8ﬁi [:ecf)r%t# i
00 fraction thereof in each lane and Witness by Engineer.
- |:|_: shoulder wider than 8 feet.
Z SAW CUT DEPTH Finished concrete.
w g 1 per 528 ft (160 m), linear feet, of CP 86 ggggrqﬂgg%a(ggi [eport saw, cut
E w each longitudinal joint and 1
ox transverse joint in a section of 528 Witness by Engineer.
a 5 ft (160 m) or fraction thereof.
Z W
<=
=0
o 0
ok
o o
=
(@)
(&

INCIDENTAL ITEMS (non-pay)

Portland Cement: Pre-Approved, Acceptance. Follow Iltem 308 of Schedule.
Joint Sealant, Silicone: Pre-Approved, Acceptance. Follow Item 408 of Schedule.

Contraction Joint Plastic Strip: Field inspect and document on CDOT Form #157 that the material is acceptable, retain all copies in the Project Files.

Reinforcing Steel, Dowels, Tie Bars: Follow ltem 602 of Schedule.

Incidental Items not listed above (hon-pay): Follow Item 601 of Schedule.

CP = Colorado Procedures

CP-L = Colorado Procedures — Laboratory
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FREQUENCY GUIDE SCHEDULE for Minimum Materials Sampling, Testing, and Inspection

420
Geosynthetics: COC, Acceptance. Geomembranes. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project
I% Files. Reference CDOT Materials Bulletin 2008 No 1.
A LW
z
cZ
>
(4]
420
Geotextiles: Pre-Approved Acceptance.* The physical, mechanical, and endurance properties that must be met, or exceeded, by the Geotextile being manufactured
must be in compliance with AASHTO M 288, Geotextile Specification for Highway Applications. This Specification covers Geotextile fabrics for use in
o subsurface drainage, separation, stabilization, erosion control, temporary silt fence, and paving fabrics. Reference CDOT Materials Bulletin 2008 No 1.
]
8 = Materials shall be selected from the New York Department of Transportation’s Approved Products List of Geosynthetic materials that meet the National
] ; Transportation Product Evaluation Program (NTPEP) and AASHTO M 288. The web address to ensure product acceptability is www.dot.state.ny.us/
L Go to Site Index, Approved List of Materials and Equipment, Geosynthetics for Highway Construction, Geotextiles. Field inspect and document on
- CDOT Form #157 that the material is on the New York State APL.
420
Geogrids for Embankment & Roadway: Evaluated on a project-by-project basis by the Soils / Rockfall Program of the Materials and Geotechnical Branch at (303)
398-6587. After the specific material recommended for use has been evaluated, if approved for use, then field inspect and document on CDOT Form
#157 that the material complies with the project specifications. Certified Test Reports or Certificates of Compliance may be required to be retained in
N the Project Files
=] ! .
o
(0] Geogrids for Mechanically Stabilized Earth (MSE) Walls: Evaluated on a project-by-project basis by the Bridge Design and Management Branch at (303) 512-
8 4072. After the specific material recommended for use has been evaluated, if approved for use, then field inspect and document on CDOT Form #157
0] that the material complies with the project specifications. Certified Test Reports or Certificates of Compliance may be required to be retained in the
Project Files.
501
- Sheet Piling: COC, Acceptance. The contractor shall provide the Engineer with one copy of a Certificate of Compliance and Mill Test Reports (furnished by the
H supplier) showing compliance with Standard Specification Subsection 501.02 (or 501.03 as applicable) and to be retained with CDOT Form # 157, retain in Project
% (O] Files. State on CDOT Form # 157 that: (1) the material has been field inspected and is acceptable; (2) the Mill Test Reports are on file; and, (3) the heat numbers on
O % piling correspond with the numbers on the Mill Test Reports.
w =
o
E Reinforced Sheet Piling Tips: Documentation the same as for Sheet Piling.
502
Steel Piling, Steel Pipe Piling, and Steel Shell Piling: Follow the instructions in ltem 501 of Schedule, except that the material shall comply with Standard
g Specifications Subsection 502.02.
4
o Reinforced Piling Tips: Contact the Soils / Rockfall Program of the Materials and Geotechnical Branch at (303) 398-6586.

CP = Colorado Procedures CP-L = Colorado Procedures — Laboratory T = AASHTO Procedures C = ASTM Procedures
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503
" Concrete: Follow instructions in ltem 601 of Schedule.
B % Reinforcing Steel: Follow instructions in ltem 602 of Schedule. NOTE: Do not include quantities listed in ltem 602 when reporting.
i)
=0
I
0o
504 | - ) | | |
Steel Cribbing: CTR, Acceptance. The Contractor shall provide the Engineer with one copy of Certified Test Reports and Mill Test Reports (furnished by supplier),
o attach and document on CDOT Form #157, retain in Project Files. State on CDOT Form #157: (1) the material has been field inspected and is
= acceptable.
&0
ol Concrete Cribbing: Follow ltems 601 and 602.
(&)
Timber Cribbing: See Item 508.
504 | - N T
Reinforcement Elements: COC, Acceptance. Field inspect and document on CDOT Form #157 that the material is acceptable, retain all copies in the Project Files.
Facing Elements: COC, Acceptance. Field inspect and document on CDOT Form #157 that the material is acceptable, retain all copies in the Project Files.
(]
H 4 Treated Timbers: See Item 508 and document acceptance of the material as stated.
=5
o ; Structure Backfill: See Iltem 203, 206, 304 or contract documents as appropriate for gradation, atterberg limits, and density testing. Submita 55 Lb. (22 kg) sample
< to Central Lab for direct shear testing [AASHTO T 236] to verify material’s friction angle. Submit the compaction method and percent relative
5 ,3_: compaction if friction angle is required. Submit one sample per source.
. C
3 ﬁ Foundation Soil: Submit a 55 Ib. (22kg) sample to Central Laboratory for direct shear testing [AASHTO T 236] to verify material’s friction angle. Submit one sample
w per 500 feet (150 meters) of wall length if the foundation soil type is unchanged. Submit the compaction method and percent relative compaction if
= friction angle is required. Otherwise, submit one sample for each soil type encountered. If the soil type is the same material as the Structure Backfill,
then no additional samples will be required for testing.
Misc ltems: Document all items in Project Files.
506 : - . S _ . y . N
Riprap: Field inspect stone to determine compliance with specifications or contract documents, on size, durability, placement, etc. Determine specific gravity (bulk,
saturated-surface dry) where specified in accordance with AASHTO T 85 or CP 23. Document on CDOT Form #157 for each pay item and show quantity
& represented and that the material has been field inspected and is acceptable. Bed Course Material: Follow instructions in ltem 206 of Schedule.
o
o Gabions and Slope Mattress: COC, Acceptance. Wire mesh and fabricated baskets. Note that the baskets and wire mesh material has been field inspected and is
0 accepted on the CDOT Form #157. See Chapter 500 for further details.

Concrete and Concrete Reinforced: Follow instructions in ltem 601 and 602 of Schedule.

CP = Colorado Procedures CP-L = Colorado Procedures — Laboratory T = AASHTO Procedures C = ASTM Procedures
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507 Concrete and Concrete Reinforced: Follow instructions in ltem 601 and 602 of Schedule. See Chapter 600 for more information. Note: Initial water cure of cylinders as per ltem 601,
or as directed by the Engineer.
Welded Wire Mesh: COC, Acceptance. Field inspect and document on CDOT Form #157 that the material is acceptable, retain all copies in the Project Files. Refer to Standard
o Specifications Subsection 709.01
oz
<Zt s Dry Rubble: Determine specific gravity (bulk, saturated-surface dry) where specified according to AASHTO T 85 or CP 23. *
<
E o Grouted Rubble: Determine specific gravity (bulk, saturated-surface dry) where specified according to AASHTO T 85 or CP 23. *
o=x
d f-_’ Mortar: Pre-Approved, Acceptance. Field inspect and document on CDOT Form #157 that the material is acceptable, retain all copies in the Project Files.
Q Bituminous: Field test for asphalt content and gradation; 1 each per 500 tons (500 t) or fraction thereof. No Central Laboratory samples required. Report on CDOT Form #6 and #58, or
computer printouts are acceptable. Include bitumen quantity in Major Paving ltem quantities. Follow Iltem 411 of Schedule.
* Document dry rubble and components of grouted rubble in Project Files.
508 Treated Timber: COC, Acceptance. The Contractor shall provide the Engineer with one copy of the Certificate of Compliance (furnished by the supplier) and a copy of
0 treating report(s) or retention assay. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.
1]
E ﬂ:: Timber for Cattle Guards: Follow instructions in Item 611 of Schedule.
=
g O Untreated Timber: Field inspect and document on CDOT Form #157 that the material is acceptable, retain all copies in the Project Files.
=2
o
=
n
509

STRUCTURAL
STEEL

Steel Structures: Pre-Inspected, Acceptance. See Special Notice to Contractors for details. Final Inspection Report (CDOT Form #193) will be distributed by the Staff Bridge Fabrication
Inspectors after all fabrication is complete and all mill test reports are received from the fabricator. This report will include high strength shop bolts, shop painting and
galvanizing. The Staff Bridge Fabrication Inspectors will determine that the structural steel meets all physical and chemical requirements.
Field painting: Field inspect for conformance with Standard Specifications Subsections 509.29. Paint reporting procedure is outlined in ltem 708 of Schedule.

Isolated small quantities of structural steel and structural steel-galvanized should be field inspected and reported on CDOT Form #157, and state that the material is
acceptable.

Structural Steel - Galvanized: The requirements are the same as for non-galvanized steel.

510

STR. PLATE
STRUCTURE

Structural Plate Structures: The contractor shall provide the Engineer with one copy of Certified Test Reports (furnished by supplier) attached to the CDOT Form #157, retain in Project
Files. State on CDOT Form #157 (1) the material has been field inspected and is acceptable, (2) identification numbers on mill test reports corresponds with heat numbers on plates. State on
the CDOT Form #157 that the high strength bolts were field inspected and bear high strength bolt markings.

CP = Colorado Procedures CP-L = Colorado Procedures — Laboratory T = AASHTO Procedures C = ASTM Procedures
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512
Type | & ll: COC, Acceptance. Contractor shall provide one copy of Certificate of Compliance and including Certified Test Reports on components. Copies of this
o Certificate of Compliance are to be attached to the CDOT Form #157, retain in Project Files. State on CDOT Form #157: (1) the material has been field
=z g inspected and is acceptable.
o S Type lll: The contract will list the products and manufacturers specifically approved by the Bridge Design and Management Branch. Field inspect and document on
ﬂ g CDOT Form #157 that the material is acceptable, retain all copies in the Project Files.
[a1]
513
Drain Pipe: COC, Acceptance. Field inspect and document on CDOT Form #157 that the material is acceptable, retain all copies in the Project Files.
<
Sw
<o
oo
514
o Pedestrian & Bikeway Railing: Steel, Aluminum, Timber (any type). The contractor shall provide the Engineer with one copy of Certified Test Reports (furnished by
w2 supplier) to be filed in the Project Files with the CDOT Form #157. Field inspect and document on CDOT Form #157 that the material is acceptable, retain all copies in
s g the Project Files.
o<
o
515
Prefabricated, Reinforced Membrane: COC, Acceptance. Field inspect and document on CDOT Form #157 that the material is acceptable, retain all copies in the
Project Files.
g Single Component, Hot Applied, Elastomeric Membrane: Pre-Approved, Acceptance (per each lot). Information available at www.dot.state.co.us/App_APL/ .
T Field inspect and document on CDOT Form #157 that the material is acceptable, retain all copies in the Project Files.
o
ok
% m Protective Covering (Roofing paper): COC, Acceptance. Field inspect and document on CDOT Form #157 that the material is acceptable, retain all copies in the
L = Project Files.
< =
= Concrete Sealer: Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/ . Field inspect and document on CDOT Form #157 that the

material is acceptable, retain all copies in the Project Files.
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516
Asphalts: COC, Acceptance. Materials for damp-proofing with asphalt shall conform to the requirements ASTM D 449. The contractor shall provide the Engineer with
one copy of Certificate of Compliance (furnished by supplier). Field inspect and document on CDOT Form #157 that the material is acceptable, retain all
g copies in the Project Files.
DI. —
=0
og
o
517
Waterproofing Materials: COC, Acceptance. Field inspect and document on CDOT Form #157 that the material is acceptable, retain all copies in the Project Files.
(O]
o Z
[T
58
=K
518 _ _ o
Asphaltic Plug Joints for Bridges: Pre-Approved, Acceptance (per each lot). Information available at www.dot.state.co.us/App_APL/. Field inspect and document
on CDOT Form #157 that the material is acceptable, retain all copies in the Project Files. If verification testing is requested by the
Engineer, submit one box of specimen with a CDOT Form #157 to the Central Lab.
(2}
8 Waterstops: COC, Acceptance. Complies with the Standard Specifications Subsection 518.02. Field inspect and document on CDOT Form #157 that the material is
S acceptable, retain all copies in the Project Files.
1]
Q Asphaltic Expansion Devices: COC, Acceptance. Complies with the Standard Specifications Subsection 518.03. Field inspect and document on CDOT Form #157
CZD that the material is acceptable, retain all copies in the Project Files.
7]
= Elastomeric Expansion Devices: COC, Acceptance. Complies with the Standard Specifications Subsection 518.04. Field inspect and document on CDOT Form
E #157 that the material is acceptable, retain all copies in the Project Files.
x
1]

Modular Expansion Devices: COC, Acceptance. Complies with the Standard Specifications Subsection 518.05. Field inspect and document on CDOT Form #157
that the material is acceptable, retain all copies in the Project Files.

Elastomeric Concrete End Dam: COC, Acceptance. Complies with the Standard Specifications Subsection 518.06. Field inspect and document on CDOT Form
#157 that the material is acceptable, retain all copies in the Project Files.

CP = Colorado Procedures CP-L = Colorado Procedures — Laboratory T = AASHTO Procedures C = ASTM Procedures
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PROCEDURES
PAY TYPE OF TEST PROJECT VERIFICATION REMARKS POINT OF CENTRAL LAB
ITEM SAMPLING & TESTING PROJECT PROJECT VERIFICATION
FREQUENCY VERIFICATION | VERIFICATION FOR QUALITY TEST SAMPLE SIZE
SAMPLING TESTING DETERMINATION FREQUENCY
601 AIR CONTENT (#1) The first three batches at the CP 61 T 152 Report on CDOT Form #82 Per CP 61.
beginning of a day’s production, and Form # 156.
UNIT WEIGHT (#1) then one random test per five
eeeee__._._/)batches. . I I ES ]
SLUMP (#1)___ ____ ) 1persetofcylinders.  __ _ _ _ _| CP61 | s ] PerGP61. _ _ _ _ ___ S
COMPRESSIVE One set (5) cylinders per 100 cu CP 61 C 39 Submit cylinders on CDOT Cylinders are
w STRENGTH yds (75 m®) or fraction thereof. T 23 (#2) Form #82. Report on CDOT tested in the
= (Test 2 at 7 days and 3 at 28 days). Form #192. Information Central Lab, but
';.':J For Class H ‘and HT concrete, one cylindgrs may bg cast at _the may be tested in
o set of (8) cylinder s per 100 cu yds discretion of Project Engineer the Field or Region
2 (75 m°) or fraction thereof. Test 2 and cured at the structure. Laboratory if
8 at 7 days, 3 at 28 days, and 3 at 56 adequate
o days). equipment. is
< available.
e
E 1. NOTE (#1): Slump, air content, and Unit Wt. tests are required for each set of cylinders for all Classes of concrete.
[$) Except for Class BZ concrete the maximum specified slump is the Lab mix design slump plus 1.5 inches.
2
E 2. NOTE (#2): Specimens shall be initially cured by full immersion in saturated limewater, with lime concentrations as per AASHTO M 20. Water temperature shall be recorded by a
n continuous recording thermometer, calibrated every six months; or a maximum-minimum thermometer read and recorded, twice a day, on the CDOT Form #82. When a field trailer is not

available the curing tank shall be buried or insulated if necessary.

INCIDENTAL ITEMS (non-pay)
Cementitious Materials: Follow instructions in ltem 308 of Schedule.
Reinforcing Steel: Follow instructions in ltem 602 of Schedule.
Water: If potable, document on CDOT Form #157. If not potable obtain Certified Test Reports from the Contractor (furnished by the supplier) before using, and document on the CDOT Form #157,
and retain in Project Files. The test shall be in accordance with AASHTO T 26.

Air Entraining Agents and Chemical Admixtures: Pre-Approved, Acceptance. The Contractor may change the brand of admixture as approved by the Engineer. Amounts of admixture
needed to achieve the desired physical properties, may be adjusted once the quantities have been established in the trial mix. Information available at
www.dot.state.co.us/App_APL/ . Only approved products may be used. Report all additives and dosages on batch ticket (CDOT Form #281 or equivalent). Plant
computer printout batch ticket is acceptable.

(Continued on next page.)
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601 INCIDENTAL ITEMS (non-pay)
Other Additives: Contact Central Laboratory at (303) 398- 6542 for sampling, testing, and documentation information before use.
Curing Materials Liquid: Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/ . Tabulate the quantity of material used on the
w project. If you have questions or problems, call (303) 398-6542.
=
E Epoxy Adhesive: Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/ . For bonding fresh concrete to old concrete.
(@]
g Expansion Joint Material, Preformed Filler: Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/ . Field inspect and document on
O CDOT Form #157 that the material is acceptable, retain all copies in the Project Files.
-
é Cementitious Grouts: Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/ .
o
5 Class 5 Masonry Finish: Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/ .
)
E Structural Concrete Coating (Acrylic): Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/ . Field inspect and document on
o CDOT Form #157 that the material is acceptable, retain all copies in the Project Files.
Bridge Deck Forms; Permanent (left in-place) Steel: The contractor shall provide the Engineer with one copy of Certified Test Reports (furnished by supplier) to be
filed with CDOT Form #157. State on CDOT Form #157: (1) the material has been field inspected and is acceptable, (2) Certified Test Reports are on file.
602

REINFORCING
STEEL

Reinforcing Steel (black bar) & Epoxy Coated Reinforcing Steel (green bar): In accordance with CP 11 the Contractor shall only use qualified manufacturer
sources of reinforcing steel found on the QML at www.dot.state.co.us/App_APL/QML.cfm .

Each shipment will be accompanied by shipping invoices and Mill Test Reports. The Contractor shall provide the Engineer with one copy of Mill Test Reports. These
reports are to be retained in the Project Files during construction. Document on a CDOT Form # 157: (1) that the steel mill is on the QML (2) the material has been
field inspected and is acceptable, (3) Mill Test Reports are on file, and (4) a tabulation of the quantity used on project.

One sample of reinforcing steel shall be submitted to the Central Lab from each approved source. The sample shall consist of three straight 3-4 foot long pieces of the
same grade and size. The bar size will be a size #10 or smaller.

Epoxy Coating: Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/ .

Steel Chairs: COC, Acceptance. Field inspect and document on CDOT Form #157 that the material is acceptable, retain all copies in the Project Files.
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603, 617,
624

CULVERTS, SEWERS AND
CULVERT PIPE

Corrugated Steel Pipe (CSP) and End Sections. Corrugated Aluminum Pipe (see note). Bonded CSP. Bituminous Coated CSP and Precoated CSP:
COC, Acceptance. Field inspect for visible defects. Tabulate final quantities. Total quantities must equal or exceed final project quantities. Field inspect
and document on CDOT Form #157 that the material is acceptable, retain all copies in the Project Files.

Cast-in-Place Concrete Pipe: Follow instructions in Item 601 of Schedule. NOTE: T 23, Initial water cure as per Item 601, or as directed by the Engineer.

Concrete Pipe and Precast Concrete Box Culvert: In accordance with CP 11 the Contractor shall only use qualified manufacturer sources of precast concrete
products found on the web site at www.dot..state.co.us/App_APL/QML.cfm .
COC, Acceptance. Field inspect for visible defects. Tabulate final quantities on CDOT Form # 157. Total quantities must equal or exceed final
project quantities. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

Thermoplastic Pipe: COC, Acceptance. Pipe types can include PVC, (PE) Polyethylene. Must have Steel End Section or as approved by the Engineer. Field
inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

Vitrified Clay Pipe: COC, Acceptance. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.
Gaskets: COC, Acceptance. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

Pipe Joint-Sealing Compounds: COC, Acceptance. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project
Files.

NOTE: See M Standards for proper types of End Sections when using Aluminum pipe.

(=2]
o
S

MANHOLES
AND INLETS

Manholes, Inlets, and Precast Concrete Units (Prefabricated): In accordance with CP 11 the Contractor shall only use qualified manufacturer sources of precast
concrete products found on the web site at www.dot..state.co.us/App APL/QML.cfm . COC, Acceptance.

Field Fabricated: Concrete, follow Item 601. Note: Initial water cure as per ltem 601, or as directed by the Engineer. Reinforcing Steel, follow
Item 602. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

Clay or Shale Brick, Concrete Brick, Concrete Masonry Blocks: Must meet individual specifications though not paid for separately. Field inspect and document on
CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

Inlet Grates and Frames, Manhole Rings, Covers, and Steps: Must meet individual specifications though not paid for separately. Field inspect and document on
CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.
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60

(3}

UNDER-
DRAINS

Corrugated Metal Pipe: COC, Acceptance. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project

Files.

Vitrified Clay Pipe: COC, Acceptance. Follow instructions in ltem 603.

Plastic Pipe: COC, Acceptance. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

Bedding and Filter Materials: Follow instructions in Iltem 206 of Schedule. See Chapter 200 for filter material information.

606

GUARD RAIL

Type 3 and Type 6: Treated Timber Posts and Blocks. The Contractor shall provide one copy of a Certificate of Compliance and Mill Test Reports (furnished by the

Type 7, Precast:

supplier). POSTS MUST BE FIELD INSPECTED (size, straightness, overall quality and visible defects etc). Document on CDOT Form # 157. List
source, quantity, and sizes.

Guardrail Blockouts, Synthetic. Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/ .
Steel Posts for Type 3 and Type 6 (All types) - Document same as Guard Rail below.

Hardware and End Anchors - COC, Acceptance. List each pay item type on CDOT Form # 157. Field inspect and document on CDOT Form
#157 that the material is acceptable, retain all copies in the Project Files.

Rail - Contractor shall provide the Engineer with one copy of a Certificate of Compliance and Mill Test Reports (furnished by supplier) to be
filed with CDOT Form #157. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

In accordance with CP 11 the Contractor shall only use qualified manufacturer sources of precast concrete products found on the web site at
www.dot..state.co.us/App_APL/QML.cfm . COC, Acceptance. The Contractor shall provide a copy of a Certificate of Compliance (furnished by the
supplier), document on CDOT Form # 157.

Type 7, Cast-in-Place: Follow Item 601 of Schedule, except test frequency for cylinders shall be 1 per 1000 linear feet (300 m). NOTE: Initial water cure as per ltem

601, or as directed by the Engineer.
Reinforcing Steel - Follow Item 602 of Schedule.

Incidental ltems (non-pay) - Follow instructions in Section 601 of this Schedule.
Light Weight Aggregates - Follow Section 601 of this Schedule, except that Central Laboratory sample size shall be one full sack.

Glare Screens: Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/ .

CP = Colorado Procedures CP-L = Colorado Procedures — Laboratory T = AASHTO Procedures C = ASTM Procedures
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606 . . . " : o - Lo
Type 10M: The Contractor shall furnish the Engineer with one copy of Certified Test Reports (furnished by the supplier) including Mill Test Reports to be filed with
w CDOT Form # 157. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.
o
Q=
E &
11]
607 . I : . o . _— . .
Barbed Wire: Each roll shall be tagged with legible markings bearing the following information. ASTM Designation A 121, Design No., Class of Coating, Length of
Roll and Name of Manufacturer. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.
Woven Wire: Each roll shall be tagged with legible markings bearing the following information. ASTM Designation A 116, Design No., Class of Coating. Length of
Roll, and Name of Manufacturer and document this information on CDOT Form # 157.
Gates, Wire Ties, Wire Stays, Clips, Clamps, Staples, and Miscellaneous Fittings: Field inspect and document on CDOT Form # 157 that the material is
acceptable, retain all copies in the Project Files.
‘u'j Chain Link Fabric: Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.
O
E Steel Posts, Steel Pipe Railing: Make random check of weight, length, and coating. Field inspect and document on CDOT Form # 157 that the material is acceptable,
TH retain all copies in the Project Files.

Timber Posts (Treated): POSTS MUST BE FIELD INSPECTED (size, straightness, etc.). Document on CDOT Form # 157 listing source, number, and sizes.
Timber Posts (Untreated): Field inspect. Document on CDOT Form # 157 listing source, number, and sizes.

Sound Barrier Wall: Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/. Reflective Sound Barrier Walls and Absorptive Sound
Barrier Walls are placed on the APL solely based on the acoustic qualities. The Contractor shall provide the Engineer with one copy of Certified
Test Reports (furnished by the supplier) to validate the structural values required of the wall. Field inspect and document on CDOT Form # 157

that the material is acceptable, retain all copies in the Project Files.

CP = Colorado Procedures CP-L = Colorado Procedures — Laboratory T = AASHTO Procedures C = ASTM Procedures
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PROCEDURES
PAY TYPE OF TEST PROJECT VERIFICATION REMARKS POINT OF CENTRAL LAB
ITEM SAMPLING & TESTING PROJECT PROJECT VERIFICATION
FREQUENCY VERIFICATION | VERIFICATION FOR QUALITY TEST SAMPLE SIZE
SAMPLING TESTING DETERMINATION FREQUENCY
608- AIR CONTENT Sidewalk: 1 per 1000 sq yd. (840 CP 61 T152 Report on CDOT Form #156. Per CP 61. See Item 601.
m?) or fraction thereof. T199
609 Curbing: 1 per 2000 lin. ft. (600
e ___ g m)or fraction thereof. . _ _ | _ _____ _ I ) BV
SLUMP_ _ _ _ ____ | Onepersetofcylinders. | CP61 _ _ LI N B PerCP61._ _ _ _ _._
g.) a COMPRESSIVE Sidewalk: 1 set (5) cylinders per CP 61 C 39 Submit cylinders on CDOT
< O | STRENGTH 1000 sq. yds. (840 m?) or fraction T23 Form # 82. Report on CDOT
=0 thereof. Form # 192. Information
TR Curbing: 1 set (5) Cylinders per cylinders may be cast at the
X o 2000 lin. ft. (600 m) or fraction discretion of the Project
m |.||_J thereof. (Test 2 at 7 days and 3 at Engineer. Initial water cure as
o 28 days). per ltem 601, or as directed by
<zt 8 the Engineer.
=)
x =
3:' < | NOTE: At the start of each day’s production, the first load of concrete will be tested for air content. If the test meets specifications, then revert to the testing frequency above.
=m Slump and air content tests are required for each set of cylinders for all Classes of concrete. The maximum specified slump is the Lab mix design slump plus 1.5 inches.
w o
(=] 3 Incidental ltems (non-pay): Follow instructions in ltem 601 of Schedule.
n
Follow instructions in Items 403 and 411 of the Schedule for asphalt content and gradation testing only. Test at 1 per project. Report on the appropriate CDOT Forms or Computer Print out.
2 Include quantities in ltem 403.
=
z
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610

MEDIAN COVER
MATERIAL

Decorative Concrete and Patterned Concrete: Follow instructions in Item 608 of this Schedule.

Median Edging (Patterned Concrete): Follow instructions in Item 609 of Schedule.
NOTE: Submit a Median Cover Material mix design documenting adherence to Special Provisions or contract documents.
NOTE: Initial water cure as per Item 601, or as directed by the Engineer.

Aggregate: Sample according to CP 30 and test for gradation according to CP 31. Test frequency 1 per 1000 tons (1000 t) or fraction thereof. Reporton CDOT Form
# 6. Points of Acceptance: In stockpile or placed layer.

Stone: Paid by ton (metric ton). Field inspect for compliance with Special Provisions or contract documents. Field inspect and document on CDOT Form # 157 that
the material is acceptable, retain all copies in the Project Files.

Herbicide Treatment: Follow instructions in Item 217 of this Schedule. Use under the aggregate or under the stone.

»
-t
-t

CATTLE
GUARD

Precast Cattle Guard Boxes: In accordance with CP 11 the Contractor shall only use qualified manufacturer sources of precast concrete products found
on the web site at www.dot..state.co.us/App_APL/QML.cfim . COC, Acceptance. The Contractor shall provide a copy of a Certificate
of Compliance (furnished by the supplier), document on CDOT Form # 157.

Concrete, Reinforcing Steel, Structural Steel and Treated Timber: Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all
copies in the Project Files.

(7]
-
N

DELINEATORS &
REFLECTORS

Delineators: Steel Posts - Make random check of weight, length, and condition of coating. Field inspect and document on CDOT Form # 157 that the material is
acceptable, retain all copies in the Project Files.
Reflectors - Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/ . Field inspect and document on CDOT Form
#157 that the material is acceptable, retain all copies in the Project Files.

Delineators: Flexible Posts - Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/ . Field inspect and document on CDOT Form
#157 that the material is acceptable, retain all copies in the Project Files.

Median Barrier Reflectors: Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/ . Field inspect and document on CDOT Form
#157 that the material is acceptable, retain all copies in the Project Files.

CP = Colorado Procedures CP-L = Colorado Procedures — Laboratory T = AASHTO Procedures C = ASTM Procedures
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613

LIGHTING

Luminaire: COC, Acceptance. The contractor shall provide the Engineer with one copy of a Certificate of Compliance (furnished by supplier) to be filed with CDOT
Form # 157. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

Wiring: Field inspect for compliance with plans and specifications. Document in Project Files.

Anchor Bolts: CTR, Acceptance. The Contractor shall provide the Engineer with one copy of Certified Test Reports (furnished by supplier) to be filed with CDOT
Form # 157. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

Metal or Plastic Conduit: Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

* Light Standards, High Mast: COC, Acceptance. Includes poles, luminaries, rings, lowering devices, electrical components. Field inspect and document on CDOT
Form # 157 that the material is acceptable, retain all copies in the Project Files.

Break away couplers and bases: Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

Light Standards, Precast Concrete: COC, Acceptance. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the
Project Files.

* Light Standards, Metal (poles and arms): COC, Acceptance. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in
the Project Files.

Hardware for Metal Light Standards: Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

* Note: When light standards (poles and arms) are paid for under Item 613, a Certificate of Compliance for all structural components including light standards,
bases, couplers, anchor bolts, luminaries, and other attachments shall state that the components will safely resist the higher of a 90 miles per hour wind velocity
or the wind velocity specified in the plans or specifications or contract documents. The Certificate of Compliance shall state that static tests have been
performed. If the Certified Test Reports are not in the Project File with CDOT, it must be attached to the Certificate of Compliance. The test procedure for aluminum
parts shall satisfy the requirements of the Aluminum Association, Inc., “Specifications for Aluminum Structures” Section 8, except that no reduction factors for live load
and dead load will be permitted. The Certificate of Compliance for breakaway couplers and bases shall state that production lot samples have been tested and meet
the breakaway requirements of the AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaries, and Traffic Signals, Section 7.

NOTE: For any concrete cast-in-place, if cylinders are fabricated, then initial water cure as per Item 601, or as directed by the Engineer.

CP = Colorado Procedures CP-L = Colorado Procedures — Laboratory T = AASHTO Procedures C = ASTM Procedures
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614

TRAFFIC CONTROL
DEVICES

Sign Panels: COC, Acceptance. The Contractor shall provide the Engineer with one copy of a Certificate of Compliance (furnished by supplier) to be filed with CDOT
Form #157. After arrival on the project, field inspect fabricated panels for correct sign wording, legend and workmanship. Field inspect and document
on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

Retroreflective Sign Sheeting: Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/ .

Sign Posts - Steel, Wide Flange (WF): COC, Acceptance. The contractor shall provide the Engineer with one copy of a Certificate of Compliance (furnished by
supplier) to be filed with CDOT Form # 157. Field inspect and document on CDOT Form # 157 that the material is
acceptable, retain all copies in the Project Files.

U2 Type: Make random check of weight, coating, and length for plan requirements. Square Tube Posts may be used as alternate. See Standard Drawing for post
sizes. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

Timber: Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

Overhead Sign Structures: CTR, Acceptance. The Contractor shall provide the Engineer with one copy of a Certified Test Report(s) and Certified Mill Test Reports
for all steel materials incorporated into the structure (furnished by supplier). Field inspect and document on CDOT Form # 157 that the
material is acceptable, retain all copies in the Project Files.

Traffic Signal Structure(s): CTR, Acceptance. The contractor shall provide the Engineer with one copy of a Certified Test Report(s) and Certified Mill Test Reports
for all steel materials incorporated into the structure (furnished by supplier). Field inspect and document on CDOT Form # 157 that the
material is acceptable, retain all copies in the Project Files.

Anchor Bolts: CTR, Acceptance. The contractor shall provide the Engineer with one copy of a Certified Test Report (furnished by supplier). Field inspect and
document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

Concrete Footings: Concrete and Reinforcing steel. For large quantities, if cast-in-place cylinders may be required, document per ltem 601. If Cast-in-Place, initial
water cure as per ltem 601, or as directed by the Engineer. See the end of the Schedule for small quantities. Field inspect and document on
CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

Construction Traffic Control Signing & Devices: Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/ . Verify against APL Traffic
Control Sub-Categories.

Lighting Fixtures, Flashing Yellow Beacons, Traffic Signal Systems: Field inspect for compliance with plans and specifications and if in doubt, contact Region
Traffic Signal Technician / Foreman. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

Messenger Cables, Electrical Conduit, Pull Boxes, Direct Burial Cable, Vehicle Detector Wire Loop, Grounding and Bonding, Miscellaneous Hardware, and Barricades:
Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

Breakaway Sign Structures: COC, Acceptance. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project
Files.

CP = Colorado Procedures CP-L = Colorado Procedures — Laboratory T = AASHTO Procedures C = ASTM Procedures
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615

WATER
CONTROL
DEVICES

Headgates and Parshall Measuring Flumes: COC, Acceptance. The Contractor shall provide the Engineer with one copy of a Certificate of Compliance (furnished
by supplier). Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the
Project Files.

Embankment Protectors: Follow instructions in ltem 603 of Schedule. Follow individual item specification for any other type.

616 Siphon Pipe (metal and concrete), Siphon Drain Pipe: Follow instructions in Item 603 of Schedule.
2 Trash Guards, Drain Valves, Valve Boxes: Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.
8 See Standard Specifications Subsection 712.06 and 716.07.
% Gaskets: Follow instructions in Item 603 of Schedule.

617

CULVERT
PIPE

CULVERT PIPE: See Iltem 603 of Schedule.
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618
Prestressed Concrete Unit: Pre-Inspected, Acceptance. A final report (CDOT Form # 193) will be issued by the Staff Bridge Fabrication Inspectors stating that the
units comply with the specifications and that the Material reports are on file at CDOT. Call the CDOT Staff Bridge Fabrication Inspectors
at (303) 757-9193 for information. CP-L 5901, Quality Assurance Plan for Prestressed Concrete Products, is the guiding document .
Prestressed and Pre-Inspected Girder members (units) will bear a CDOT stamp. Girder members will be stamped by CDOT personnel or
the designated agent, when Quality Assurance determines that the contract requirements have been met.
w
E CDOT'’s Staff Bridge Fabrication Inspectors will notify the Project Engineer or project personnel of any release of girder members planned
o before the 28-day normal release schedule or specified in the contract documents.
O
% n Post-Tensioned Members: *All components must meet individual specifications. Post-tensioning data must be documented in Project Files. Concrete - follow
ouw instructions in Item 601 of Schedule: except that one set (5) of cylinders are required for each concrete placement. Concrete usually
a % is cast-in-place. See note in Item 601 for curing instructions.
=
§ g Reinforcing Steel: Follow instructions in ltem 602 of Schedule.
oc
E 5 Field Post-Tension Elements: *Strand, wire, and bars may be pretested. If not pretested contact Central Laboratory immediately and submit samples at the required
‘u'j frequencies. The Contractor shall provide the Project Engineer with one copy of Mill Test Reports. These reports are to be filed with
o the CDOT Form # 157: (1) the material has been field inspected and is acceptable, (2) Mill Test Reports are filed, and (3) a tabulation
o of the quantity used on the project.
* Sampling Frequency: Strand 1-per Heat Number (Sample 5.5' (1.7 m) long, minimum). Also include a copy of the Mill Test Report attached with the CDOT Form #157.
Wire 1-per 5 ton (5 t) or fraction thereof (sample 30" (760 mm) long).
Bars 1 per 5 ton (5 t) or fraction thereof (sample 42" (1070 mm) long).
1
619 Cast Iron and Copper Pipe: COC, Acceptance. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project
Files.
Welded Steel Pipe: Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files. Welding is performed in
field as per AWS, D-1.1.
(2}
'-é Standard Galvanized Pipe: COC, Acceptance. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project
E Files.
'-,'_J Thermoplastic Pipe: COC, Acceptance. Field inspect PVC or PE pipe for pressure rating, brand name, and NSF rating upon arrival and before use. It is very
< important that you must carefully check for NSF rating on pipe when plastic pipe is used for potable and city waterline and domestic
= consumption. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

Asbestos Cement Pipe: COC, Acceptance. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

Valves and Valve Boxes: COC, Acceptance. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

CP = Colorado Procedures CP-L = Colorado Procedures — Laboratory T = AASHTO Procedures C = ASTM Procedures




2010

Page No. 33
FREQUENCY GUIDE SCHEDULE for Minimum Materials Sampling, Testing, and Inspection

622
Precast Concrete Units, Light Poles, Picnic Tables, and Septic Tanks: COC, Acceptance. Follow Certificate of Compliance procedure in following paragraph.
Structural Glazed Tile, Ceramic Tile, Interior Insulation, Copper Pipe, Cast Iron Pipe, Perforated Drain Pipe: COC, Acceptance. The Contractor shall provide
the Engineer with one copy of a COC (furnished by supplier). Field inspect and document on CDOT Form # 157 that the material is acceptable,
retain all copies in the Project Files.
Roofing Asphalt: COC, Acceptance. The Contractor shall provide the Engineer with one copy of a Certificate of Compliance (furnished by the supplier) stating
conformance to ASTM D 312, Type | and lll. List all information on CDOT Form # 411 that the material is acceptable and retain all copies in the
Project Files.

n Brick, Concrete Brick, Concrete Block: Check manufacturer, style, number, and color. The contractor shall provide the Engineer with one copy of a Certified
gt) g Analysis to be filed with CDOT Form # 157, retained in Project File. State on CDOT Form #157 that the material has been inspected and is
w A acceptable, and that the Certified Analysis is on file. If no Certified Analysis is available, submit 5 brick or block per 10,000 or fraction thereof to the
E = Central Laboratory before use.

=
E) g Mortar Sand: Submit one 33 Ib (15 kg) sample to Central Laboratory before use. Report on CDOT Form # 157.
= <z( Masonry Cement: Must be commercial brand in good condition. Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in

the Project Files.
Leaching Field Aggregate: Field inspect and field test to determine compliance with plans and specifications. One field sieve analysis required for each 100 cubic
yards (75.3 m3) or fraction thereof. Report on CDOT Form # 6.
ALL ITEMS NOT INCLUDED ABOVE: FIELD INSPECT ACCORDING TO SECTION 622 INSPECTION GUIDELINES OF THE CDOT CONSTRUCTION MANUAL.
REPORT ON CDOT FORM # 157. REPORT AS MANY ITEMS AS PRACTICAL ON A SINGLE CDOT FORM # 157. ATTACH ADDITIONAL SHEETS TO THIS FORM
IF NECESSARY. RETAIN IN PROJECT FILE.
623

IRRIGATION
SYSTEM

The Contractor shall provide the Engineer with one copy of a Certificate of Compliance (furnished by supplier) to be filed with CDOT Form #157. Field inspect
and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

(22]

24

CORROSION RESISTANT CULVERTS: - See ltem 603 of schedule. CR of 5 or 6 requires special cement and/or additives.
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627

PAVEMENT MARKINGS

Glass Beads: CTR, Acceptance. The Contractor shall provide the Engineer with one copy of Certified Test Reports for Glass Beads (furnished by the supplier) to be
filed with CDOT # 157.

Pavement Marking, Permanent Paint: Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/ .

Pavement Marking, Permanent, Preformed, Plastic Tape: Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/ .

Pavement Marking, Permanent, Preformed, Thermoplastic Tape: Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/ .

Pavement Marking, Permanent, Thermoplastic, Hot Applied: Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/ .

Pavement Marking, Raised Flexible Marker: Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/ .

Recessed Pavement, Recessed: Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/ .

NOTE: Field inspect and document on CDOT Form # 157 that the material is acceptable, retain all copies in the Project Files.

o
N
(o]

PEDESTRIAN
BRIDGES

The Contractor shall provide the Engineer one copy of a Certificate of Compliance (furnished by the supplier, if applicable) and Mill Test Reports. Individual
components should be inspected and documented where possible. Follow the schedule for the appropriate item, (e.g. concrete, timber, etc.) If the bridge is: Pay
Item 628 CIP, and you are unable to identify component parts, or if it is precast or prefabricated at an off-site location, then field inspect for adherence to the plans
and specifications or special provisions, as applicable. Document on appropriate CDOT forms, or on a CDOT Form # 157, listing what material items can be readily
identified.
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PROCEDURES
PAY TYPE OF TEST PROJECT VERIFICATION REMARKS POINT OF CENTRAL LAB
ITEM SAMPLING & TESTING PROJECT PROJECT VERIFICATION
FREQUENCY VERIFICATION | VERIFICATION FOR QUALITY TEST SAMPLE SIZE
SAMPLING TESTING DETERMINATION FREQUENCY
641 COMPRESSIVE 1 per day if less than 50 cu. yds C 1140 C 1140 Coring of shotcrete panels Panels shall be field
STRENGTH are placed. Once per every 50 cu. (3@ 28 shall be performed by the cured. Cores for 28-
yds or fraction thereof. days) contractor. If 28-day strengths | day strengths
are below specified strength, removed 25-27 days
three additional cores will be after casting. Cores
'|"_J tested at 56 days. for 56-day strengths
w removed 53-55 days
< I I IS S after casting.
=
(©) AIR CONTENT The 1 three batches at the CP 61 T 152 Only for the wet process. Tested at the point of
c:,:, beginning of a day’s production, delivery.
then 1 per every 50 cu. yds or
fraction thereof.
708 . . . , : "
Structural Steel Bridge Paint: COC, Acceptance. Inorganic Zinc-Rich Polyurethane System. The Contractor shall provide the Engineer one copy of a Certificate of
Compliance (furnished by the supplier or manufacturer) stating that the material complies with Standard Specifications Section 708
n and specific requirements stated in the project plans. This information to be filed with the CDOT Form # 157. Retain in Project Files.
=
=
< Structural Concrete Coating: Pre-Approved, Acceptance. Information available at www.dot.state.co.us/App_APL/ .
o
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Guidelines for Test Frequency Reduction

SCOPE: Some relaxation in inspection and testing procedures may be
permitted under certain conditions. Reduced engineering control may be
particularly applicable to small quantities of intermittently delivered material on
large projects and for contracts covering small projects.

Itis intended that the reduced engineering control of sampling and testing
procedures be permitted only for relatively small quantities of material that will not
adversely affect the Traffic carrying capacity of a completed facility. Such
procedures are not to be permitted in concrete for major structures,
permanent mainlines of ramp pavements, or other structurally critical items.

Reduced inspection and testing frequencies are permissible only under
the provisions outlined herein. Utilization of these Guidelines will be at the
discretion of the Project Engineer and the Region Materials Engineer. The Project
Engineer will determine the feasibility of reducing any phase of engineering control
on his project. His decision should be documented in the project diary and with
supplemental documentation as outlined below.

SAMPLING AND TESTING OF SMALL QUANTITIES:

The materials listed below may be accepted without further sampling and testing
on the basis of visual examination, provided the source has recently furnished or
is currently furnishing similar material found to be satisfactory under normal CDOT
sampling and testing procedures.

The maximum quantities of material, which may be accepted by the above
method, are:

Item 203 - Compaction:

Project Acceptance Test: 500 cubic yards (380 m®) or less, visually inspect and
document in Project Files.

Item 206 - Structure Backfill:
50 cubic yards (35 ms) or less, visually inspect and document in Project Files.

Central Laboratory Check Samples: 200 cubic yards (150 m®) or less, field test
and document in Project Files.

CP = Colorado Procedures CP-L = Colorado Procedures — Laboratory

Item 206 - Filter Material:

Project Acceptance Tests: 50 cubic yards (35 m®) or less, visually inspect and
document in Project Files. Central Laboratory Check Samples: 200 cubic yards
(150 m3) or less, field test and document in Project Files.

Item 206 - Bed Course Material:

Project Acceptance Tests: 100 cubic yards (70 m®) or less, visually inspect and
document in Project Files. Central Laboratory Check Samples: 200 cubic yards
(150 m3) or less, field test and document in Project Files.

Item 301 - Plant Mixed Bituminous Base Course:

Deleted from the 2009 FMM.

Item 303 - Emulsified Asphalt Treated Base:

Deleted from the 2009 FMM.

Item 304 - Aggregate Base Course:

Project Acceptance Tests: gradation, Atterberg limits, & compaction 500 tons (500
t) or less, visually inspect and document in Project Files.

Item 403 - Hot Mix Asphalt:

All tests, 500 tons (500 t) or less, visually inspect and document in Project Files.
Central Laboratory Check / Assurance Samples: 1000 tons (1000 t) or less, no
sample; 2000 tons (2000 t), one sample; greater than 2000 tons (2000 t), and 1
per 10,000 tons (10 000 t) or fraction there of (see Schedule).

T = AASHTO Procedures C = ASTM Procedures
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Item 409 - Cover Coat Material:

50 tons (50 t) or less, visually inspect and document in Project Files. Central
Laboratory Check Sample: 200 tons (200 t) or less, no sample.

Item 411 - Bituminous Materials PG Binder:

AC-25 tons (25 t) or less, no sample. MC - 3000 gallons (11 000 L) or less, no
sample. Emulsion - 3000 gallons (11 000 L) or less, no sample and documentin
Project Files.

Item 412 - Portland Cement Concrete Pavement:

Slump, air content, and compressive strength, 1000 square yards (800 m2) orless
combining all thicknesses, visually inspect and document in Project Files.

Item 601 - Structural Concrete:

50 cubic yards (35 m®) or less for all Classes of concrete, visually inspect and
document in Project Files.

Item 608 - Sidewalks and Bikeways:

250 square yards (200 m2) or less combining all thicknesses of sidewalks, visually
inspected and document in the Project Files.

Item 609 - Curb and Gutter:

500 linear feet (150 m) or less for all Classes of concrete or HMA in the curbing,
visually inspect and document in the Project Files.

CP = Colorado Procedures CP-L = Colorado Procedure - Laboratory,

SAMPLING AND TESTING OF LARGE QUANTITIES:

When a project has an unusually large quantity on any items it may be
desirable to reduce the testing frequency. The following guidelines are suggested
when considering test frequency reduction.

1. Region Materials Engineer, in cooperation with the Project Engineer, should
analyze the item or items considered for reduction. The analysis should take
into consideration the following:

a. The effect of reducing test frequency when analyzing a lot for price
reduction. The minimum testing frequencies listed in the Frequency
Guide Schedule for Minimum Materials Sampling, Testing, and
Inspection.

b. Overallimportance to the finished project should be considered because
a reduction in test frequency could possibly allow some out of
specification material to be incorporated into the project.

c. A source being used to supply material that has a proven record of
supplying specification material.

2. When the determination is made that a reduced testing frequency is
warranted, the Region Materials Engineer should submit a written request to
the Materials and Geotechnical Branch Manager for approval. After approval
has been obtained from the Materials and Geotechnical Branch Manager,
testing will begin using the normal frequency until good control is established.
As soon as five consecutive tests indicate no deviation from specification,
reduced test frequencies can begin. If a test indicates deviation from
specification, normal frequency will be immediately reinstated until five
consecutive tests are within specifications. It is not the intent of these
guidelines to suggest that a reduction in testing frequency be made on all
projects where a large quantity occurs on an item. This should only be
used in isolated cases where it would be impractical to take the normal
number of tests.

T = AASHTO Procedures, C = ASTM Procedures
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FREQUENCY SCHEDULE for INDEPENDENT ASSURANCE EVALUATION

DESCRIPTION

TYPE OF TEST
REQUIRED

MINIMUM SAMPLING FREQUENCY

WITNESS OR SPLIT SAMPLE
REQUIRED

EMBANKMENT

% Moisture
% Compaction

1 per 100 000 cu yds (75 000 m?), or a fraction
thereof. None required if plan quantity is less than
25 000 cu yds (20 000 m°).

1)* WITNESS COMPACTION

STRUCTURE
BACKFILL
(Class 1)

Gradation
% Compaction

1 per 10 000 cu yds (7500 m?), or a fraction thereof.

None required if plan quantity is less than 1 000 cu
yds (750 m°).

1)* WITNESS COMPACTION
2) SPLIT SAMPLE OF
AGGREGATE

STRUCTURE
BACKFILL
(Class I1)

% Moisture
% Compaction

1 per 10 000 cu yds (7500 m3), or a fraction thereof.

None required if plan quantity is less than 1 000 cu
yds (750 m3).

1)* WITNESS COMPACTION

FILTER
MATERIAL

Gradation

1 per 2 000 cu yds. (1500 m®), or a fraction thereof.
None required if plan quantity is less than 1 000 cu
yds (750 m°).

1) SPLIT SAMPLE

AGGREGATE
BASE
COURSE

Gradation
% Compaction

1 per 20 000 tons (20 000 t), (10 000 cu. yds.) or a
fraction thereof. None required if plan quantity is
less than 10 000 tons (10 000 t), (5 000 cu. yds.).

1)* WITNESS COMPACTION
2) SPLIT SAMPLE OF
MATERIAL

RECONDITIONING

ITEM DESCRIPTION

% Moisture
% Compaction

TYPE OF TEST

REQUIRED

1 per 50 000 sq yds. (40 000 m?), or a fraction
thereof. None required ifPIan quantity is less than
25 000 sq yds. (20 000 m?)

MINIMUM SAMPLING FREQUENCY

1)* WITNESS COMPACTION

WITNESS OR SPLIT SAMPLE

FORM # REQUIRED

*

Program) using independent equipment.

Witness: |A Witness tests cannot exceed 20% of actual testing for each test element. The remaining 80% of tests must be performed by non-project personnel (See Quality Assurance
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FREQUENCY SCHEDULE for INDEPENDENT ASSURANCE EVALUATION

307 | LIME TREATED % Moisture 1 per 50 000 sq yds. (42 000 m?), or a fraction 212 1)* WITNESS COMPACTION

SUB-GRADE % Compaction thereof. None required ifPIan quantity is less than
25 000 sq yds. (20 000 m®).

308 | PORTLAND Gradation 1 per 50 000 tons (50 000 t) or a fraction thereof. 6 1)* WITNESS COMPACTION
CEMENT % Compaction None required if plan quantity is less than 5 000 2) SPLIT SAMPLE OF MIX &
TREATED BASE tons (5000 t). AGGREGATE

310 | PROCESS % Compaction 1 per Project or as determined by the RME. 69 1)* WITNESS COMPACTION
ASPHALT MAT

403 | HOT MIX ASPHALT | % Asphalt 1 per 10 000 tons (10 000 t), or a fraction thereof 360 1)* WITNESS COMPACTION
- GRADATION Maximum Specific Gravity | greater than 2 500 tons (2 500 t). None required if and/or | 2) SPLIT SAMPLE MIX &
ACCEPTANCE Gradation plan quantity is less than 2 500 tons (2 500 t). 58 and 6 AGGREGATE
PROJECT Basis % Compaction

Joint Density 69

403 | HOT MIX ASPHALT | % Asphalt 1 per 25 000 tons (25 000 t), or a fraction thereof 360 1)* WITNESS COMPACTION
- GRADATION Maximum Specific Gravity | greater than 2 500 tons (2 500 t), and perform at a and/or | 2) SPLIT SAMPLE MIX &
ACCEPTANCE Gradation minimum one |A every two months on each HMA 58 and 6 AGGREGATE

project tester and their equipment. None required if
SYSTEM Basis % Compaction plan quantity is less than 2 500 tons (2 500 t).
Joint Density 69

*

Witness: |A Witness tests cannot exceed 20% of actual testing for each test element. The remaining 80% of tests must be performed by non-project personnel (See Quality Assurance
Program) using independent equipment.
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FREQUENCY SCHEDULE for INDEPENDENT ASSURANCE EVALUATION

DESCRIPTION

TYPE OF TEST
REQUIRED

MINIMUM SAMPLING FREQUENCY

FORM #

WITNESS OR SPLIT SAMPLE
REQUIRED

HOT MIX ASPHALT
- VOIDS
ACCEPTANCE

PROJECT Basis

% Asphalt

Maximum Specific Gravity
Hveem Stability

Air Voids

Voids in Mineral
Aggregate

% Compaction
Joint Density

1 per 10 000 tons (10 000 t), or a fraction thereof
greater than 2 500 tons (2 500 t). None required if
plan quantity is less than 2 500 tons (2 500 t).

360
and /or
58

69

1)* WITNESS COMPACTION
2) SPLIT SAMPLE MIX

WHEN NO VOIDS
VERIFICATION EQUIPMENT
IS AVAILABLE, SPLIT
SAMPLE BETWEEN REGION
AND CENTRAL LABS

HOT MIX ASPHALT
-VOIDS
ACCEPTANCE

SYSTEM Basis

% Asphalt

Maximum Specific Gravity
Hveem Stability

Air Voids

Voids in Mineral
Aggregate

% Compaction
Joint Density

1 per 25 000 tons (25 000 t), or a fraction thereof
greater than 2 500 tons (2 500 t), and perform at a
minimum one IA every two months on each HMA
project tester and their equipment. None required if
plan quantity is less than 2 500 tons (2 500 t).

1)* WITNESS COMPACTION
2) SPLIT SAMPLE MIX

WHEN NO VOIDS
VERIFICATION EQUIPMENT
IS AVAILABLE, SPLIT
SAMPLE BETWEEN REGION
AND CENTRAL LABS

HOT-IN-PLACE
RECYCLE

% Compaction
Maximum Specific Gravity

1 per 50 000 sq yds. (40 000 m?), or a fraction
thereof. None required ifPIan quantity is less than
25 000 sq yds. (20 000 m?)

1)* WITNESS COMPACTION
2) SPLIT SAMPLE FOR 1-
POINT CHECK

*

COLD BITUMINOUS
PAVEMENT
(RECYCLE)

% Compaction

1 per 50 000 sq yds. (40 000 m?), or a fraction
thereof. None required ifPIan quantity is less than
25 000 sq yds. (20 000 m?)

1)* WITNESS COMPACTION

Witness: |A Witness tests cannot exceed 20% of actual testing for each test element. The remaining 80% of tests must be performed by non-project personnel (See Quality Assurance
Program) using independent equipment.
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FREQUENCY SCHEDULE for INDEPENDENT ASSURANCE EVALUATION

DESCRIPTION

TYPE OF TEST
REQUIRED

MINIMUM SAMPLING FREQUENCY

WITNESS OR SPLIT SAMPLE
REQUIRED

ASPHALT CEMENT/
PERFORMANCE
GRADED ASPHALT
BINDER

&

BITUMINOUS
MATERIAL

Determined by Central
Laboratory

Asphalt Cement / Performance Graded Binder &
Emulsion for Chip Seal Coats and Cold-In-Place
Recycling:

Project acceptance sampling will be witnessed by
the Region |A Tester, and documented on CDOT
Form #411.

Project Basis: 1 per 20 000 tons (20 000 t), or a
fraction greater than 2 500 tons (2 500 t). None
required if plan quantity is less than 2 500 tons.
(2 500 t).

System Basis: A minimum of one per two months
per tester or one per binder grade. None required if
plan quantity is less than 2 500 tons.

(2 500 t).

1) SPLIT SAMPLE (see
Chapter 400 for details).

2) 1A SAMPLES SHALL BE
TAKEN BY THE
CONTRACTOR OR HIS
REPRESENTATIVE.

COVER COAT
MATERIAL -
AGGREGATE

Gradation

1 per 5 000 tons (5 000 t), or a fraction thereof.
None required if plan quantity is less than 1 200
tons (1 200 t). 1 per 285 000 sq yds (230 000 m?).
None required if plan quantity is less than 62 500 sq
yds (50 000 m?).

1) SPLIT SAMPLE

COVER COAT
MATERIAL -
EMULSION

Determined by Central
Laboratory

1 per 5 000 tons (5 000 t), or a fraction thereof.
None required if plan quantity is less than 1 200
tons (1 200 1).

Note: Verify if the sample is diluted or undiluted in
the field.

1) IA EMULSION SAMPLES
WILL BE WITNESSED
ONLY.

2) IA SAMPLES SHALL BE
TAKEN BY THE
CONTRACTOR OR HIS
REPRESENTATIVE.
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FREQUENCY SCHEDULE for INDEPENDENT ASSURANCE EVALUATION

DESCRIPTION

TYPE OF TEST
REQUIRED

MINIMUM SAMPLING FREQUENCY

WITNESS OR SPLIT
SAMPLE REQUIRED

PORTLAND
CEMENT

CONCRETE
PAVEMENT

Compressive Strength
Slump

Air Content

Sand Equivalent
Flexural Strength

1 set of cylinders per 50 000 sq yds. (40,000 m?),
or a fraction thereof for all thicknesses. None
required if total plan quantity for all thicknesses is
less than 5 000 sq yds. (4 000 m?).

As specified in the Plans/ Special Provisions.

Split sample: for slump, air
content; **SE and
cylinders when required.

1) When no field
compressive machine is
used for QA and there is
no |A compressive
machine:

Witness molding of QA
cylinders.

When a field
compressive machine is
used for QA: Witness
molding of QA cylinders
and cast IA cylinders to
break on an independent
machine.

** Sand Equivalent (SE) for
Item #412 only.

DRILLED
CAISSONS

Compressive Strength
Slump

1 set of cylinders per 2 000 cu yds. (1 500 m®), or
a fraction thereof. None required if plan quantity
is less than 500 cu yds. (380 m°).

SAME AS ITEM #412

SLOPE AND
DITCH PAVING
(Concrete)

Compressive Strength
Slump
Air Content

1 per 2 000 cu yds. (1 500 m®), or a fraction
thereof. None required if plan quantity is less
than 500 cu yds. (380 m°).

SAME AS ITEM # 412

STRUCTURAL
CONCRETE

Compressive Strength
Slump
Air Content

1 per 2 000 cu yds. (1 500 m®), or fraction thereof
greater than 500 cu yds for each Class. No tests
required if the quantity is less than 500 cu yds for
each class. Exception: 1 test minimum if the total
quantit:}/ of all classes is greater than 500 cu yds
(380m").

SAME AS ITEM # 412
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FREQUENCY SCHEDULE for INDEPENDENT ASSURANCE EVALUATION

DESCRIPTION

TYPE OF TEST
REQUIRED

MINIMUM SAMPLING FREQUENCY

REQUIRED

Page 6

WITNESS OR SPLIT SAMPLE

GUARD RAIL
(Cast In-Place)

Compressive Strength
Slump
Air Content

1 per 10 000 linear feet (3000 m). None required
if plan quantity for all classes is less than 3 000
linear feet (900 m).

SAME AS ITEM # 412

SIDEWALKS
(Concrete)

Compressive Strength
Slump
Air Content

Gradation
AC Content

1 per 10 000 sq yds. (8 000 m®), or a fraction
thereof. None required if total plan quantity for
all classes and for all thicknesses is less than

1 500 sq yds. (1 250 m?)

1 per Project. None required if total plan quantity
is less than 2 500 tons (2 500 t).

SAME AS ITEM # 412

SAME AS ITEM # 403

CURB AND
GUTTER
(Concrete)

Compressive Strength
Slump
Air Content

Gradation
AC Content

1 per Project. None required if plan quantity is
less than 3 000 linear ft. (900 m)

1 per Project. None required if total plan quantity
is less than 3000 linear feet (900 m).

SAME AS ITEM # 412

SAME AS ITEM # 403

STRUCTURAL
CONCRETE
(Median Cover Mat’l)

Compressive Strength
Slump
Air Content

1 set of cylinders per 90 000 sq ft. (8 361 m®), or
a fraction thereof for each class. None required
if total plan quantity is less than 10 000 sq ft.
(929 m?)

SAME AS ITEM # 412

PRESTRESSED
CONCRETE
UNITS

(Cast In-Place)

Compressive Strength
Slump
Air Content

1 per 2 000 cu yds. (1 500 m®), or a fraction
thereof. None required if plan quantity is less
than 500 cu yds. (380 m®)

SAME AS ITEM # 412
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NOTE 1 -

NOTE 2 -

NOTE 3 -

NOTE 4 -

NOTE5 -

NOTE 6 -

NOTE 7 -

NOTE 8 -

INDEPENDENT ASSURANCE (IA) SAMPLING

When all ltems subject to Independent Assurance Sampling on a particular project have quantities less than the
minimums set forth in the (QA) Frequency Guide Schedule for Minimum Materials Sampling, Testing, and
Inspection, no IA Samples are required. However, on such projects the Region Materials Engineer will fill in the
heading on a CDOT Form # 379 and write across the face of this form a statement to the effect that “No
independent assurance samples were taken because of the small quantities involved.” This will fulfill
Independent Assurance requirements on this project.

Independent Assurance Sampling shall be accomplished at the Point of Verification or Acceptance listed for
each Item in the (QA) Frequency Guide Schedule for Minimum Materials Sampling, Testing, and Inspection in
the Field Materials Manual.

Abrasion Test for Concrete Aggregates: No Independent Assurance Samples required.

Item 602, Reinforcing Steel: No Independent Assurance Samples required. CP 11, Part I, Sub-Part 6
references steel reinforcing bars and their placement on the QML. Item 602 of the QA Schedule references
random testing by the Central Laboratory.

Gradation: A minimum of 80 % of all the gradation tests shall be split with the field tester and run independently
by personnel who have no direct responsibility for verification sampling and testing. Assurance (IA) tests not
run independently will be observed by independent personnel.

Compaction: Compaction tests using a Nuclear Moisture/Density (M/D) Gauge require that a Standard Count
be made prior to the test as a check on the gauge. If the sand replacement method (AASHTO T 191) is used,
documentation of sand calibration must be retained in the Project Files. If the calibration is not on file, a
calibration will be required before the compaction test is performed.

Asphalt Content: When a Nuclear Asphalt Content Gauge is used, the Slope - Y Intercept shall be verified as
the calibration. A minimum of 80% of the Independent Assurance tests shall be split with the field tester and run
independently by personnel who have no direct responsibility for verification sampling and testing. Assurance
(IA) tests not run independently will be observed by independent personnel.

The Maximum Specific Gravity of project-produced mix is used to determine the target density for compaction
compliance (see CP 51 & CP 56). A minimum of 80% of tests shall be split with the field tester and run
independently by personnel who have no direct responsibility for acceptance/verification and testing. Assurance
(IA) test not run independently will be observed by independent personnel.

Nominal Maximum - (for Table One usage) The size of aggregate in the smallest sieve opening through which the entire

amount of Specification aggregate is permitted to pass. For Item 403, the Nominal Maximum size should be
defined as one sieve size larger than the first sieve to retain more than ten percent of the aggregate.

Page 7
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Element

INDEPENDENT ASSURANCE (IA) SAMPLING

TABLE ONE - Comparison Precision Guide

Type of Test

Minor Difference

Significant
Difference

Gradation

Sieve Analysis per CP 31
Nominal Maximum
1-1/2"to # 8
#16 to #50
#100

Sieve Analysis per CP 31
#200

NOTE: # 200 (Iltem 409 per CP 31B)

1%
< 5%
£ 4%
< 3%

< 3%

£0.5%

>1%
> 5%
> 4%
> 3%

> 3%

> 0.5%

Asphalt Content

Asphalt Content Gauge per CP 85
Ignition Method per CP-L 5120
Asphalt Content Gauge vs. Ignition Method

£0.20%
£0.35%
£0.35%

> 0.20%
> 0.35%
<0.35%

Maximum Specific Gravity

Flask per CP 51

<0.019

>0.019

Asphalt Compaction

M/D Gauge per CP 81
Cores per CP 44

<2.0%
<2.0%

> 2.0%
>2.0%

Asphalt Compaction at
Longitudinal Joints

M/D Gauge per CP 81
Cores per CP 44

<2.0%
<2.0%

> 2.0%
> 2.0%

Air Voids

Per CP-L 5115

<1.2%

>1.2%

Voids in Mineral Aggregate

Per CP 48

<1.2%

>1.2%

Hveem Stability

Per CP-L 5106

<7

>7

Page 8
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INDEPENDENT ASSURANCE (IA) SAMPLING

TABLE ONE — Comparison Precision Guide (continued)

Type of Test

Minor Difference

Significant
Difference

Concrete Sand

Fineness Modulus per CP 31
Elutriation (minus #200 wash) per CP 31

<0.15
£0.5%

>0.15
> 0.5%

Sand Equivalent

Sand Equivalent per CP 37

< 5 points

> 5 points

Slump

Cone per AASHTO T 119

<1/2"

>1/2"

Air Content

Air Meter per AASHTO T 152

£0.5%

> 0.5%

Compressive Strength

Compressive Strength per ASTM C 39

Average QA within
+10% of average IA

Average QA test
result >10% of
average |A test

result

Flexural Strength

Flexural Strength per AASHTO T 97

Average QA within
+10% of average IA

Average QA test
result >10% of
average |A test

result

Soil Compaction

M/D Gauge per CP 80

>2.0%

Aggregate Base Compaction

M/D Gauge per CP 80

>2.0%

Page 9

NOTE: Data based on Empirical Bayesian Statistics and is subject to change as the database increases. Table 1 was revised for the 2007 FMM
based on data from the 2003, 2004, and 2005 construction season.
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Colorado Procedure 10 -10

Standard Practice for

Qualification of Testing Personnel and Laboratories

1. INTRODUCTION

1.1 This procedure defines the
requirements for qualification of people and
laboratories. Specifically, all persons and all
laboratories conducting tests used in mix
design or acceptance must be qualified.
Laboratories conducting Independent
Assurance (lA) inspections for CDOT must be
accredited and the people conducting these
inspections must be qualified.

2. SAMPLING AND TESTING PERSONNEL
QUALIFICATIONS

2.1 All persons conducting or supervising
tests used in mix design, acceptance, or IA
must be qualified. The personnel conducting or
supervising tests for the contractors QC
Program must be qualified. This includes mix
design testing, verification testing by CDOT and
designated agents (private laboratories), testing
conducted by contractors and vendors and
used in the acceptance decision (QC-For-Pay),
and |A testing by CDOT and designated
agents. The requirements to be qualified are
stated below.

2.2 The person with overall responsibility
for the sampling and testing on construction
projects (the Project Engineer or Resident
Engineer for CDOT and the Quality Control
Supervisor if non-CDOT) shall be a registered
Professional Engineer in the State of Colorado
or possess a National Institute for Certification
of Engineering Technologies (NICET) Level llI
Certificate in Highway Materials or Construction
Materials with the soil, concrete, and asphalt
sub-fields.

2.2.1 Pursuant to Section 12-25-102(10) of
the Colorado Revised Statutes all mix designs
shall be sealed by a registered Professional
Engineer in the State of Colorado.

2.3 Persons performing sampling and
testing used in the mix design, acceptance
decision, QC, or IA testing shall be qualified by
meeting the requirements listed in Table 10-1.

2.3.1 To operate a nuclear device, CDOT
personnel must possess a certificate indicating
that they have satisfactorily completed CDOT’s
School of Radiological Safety and Nuclear
Gauge Operation. Non-CDOT operators of
nuclear gauges must be certified as required by
their company’s Radioactive Materials License,
issued by the Colorado Department of Public
Health and Environment.

2.4 New Employees: New employees not
qualified in accordance with Subsection 2.3
may conduct acceptance tests under the direct,
day-to-day, supervision of an employee that is
qualified (in accordance with 2.3) to conduct
those tests. The maximum time period of
supervised testing by any one non-qualified
employee for each item is indicated in
Subsection 2.4.2. Additional conditions that
must be met are listed in Subsection 2.4.1.
Note that these provisions do not apply to
nuclear testing.

2.41 Qualified Supervisor: The qualified
supervisor shall train the new employee, if
needed, and then confirm in writing that this
employee is capable of performing the tests in
accordance with the standards. This written
confirmation shall contain the following: identity
and signature of the qualified supervisor, name
and previous experience of the new employee,
the time spent training the new employee, the
tests for which the new employee is qualified,
and the date the new employee will begin mix
design or acceptance testing. The written
confirmation shall be delivered to and approved
by the Region Materials Engineer before the
new employee performs mix design or
acceptance tests. The qualified supervisor
shall be present on the testing site at least once
each day the new employee is conducting tests
to closely oversee and check the work of the
new employee. The qualified supervisor shall
co-sign each test report and worksheet
produced by the new employee. The close
day-to-day supervision shall continue until the
new employee is qualified by meeting the
requirements of Subsection 2.3.

2.4.2 Time Limits for Acceptance Testing by
Non-qualified New Employees:
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2.4.21 Soils Testing: A maximum of 2
calendar months of continuous testing before
qualification is required. Accumulation of time
is not allowed.

2422 HMA Testing: A maximum of two
calendar months of continuous testing before
qualification is required. Accumulation of time
is not allowed. Inexperienced employees (less
than one year of documented experience)
performing testing on HMA shall successfully
complete the Asphalt Construction QC/QA
Technician Education course provided by the
Rocky Mountain Asphalt Education Center
(303-741-6148) before seeking certification.

2.4.2.3 Concrete Testing: A maximum of six
calendar months of continuous testing before
qualification is required. Accumulation of time
is not allowed.

3. LABORATORY
PROGRAM

QUALIFICATION

3.1 The purpose of the Laboratory
Qualification Program is to verify that
laboratories conducting testing used in mix
design or the acceptance decision are qualified.
All laboratories conducting tests used in mix
design or the acceptance decision must be
qualified before construction of items requiring
testing by that lab. Testing used in the
acceptance decision includes verification
testing by CDOT and designated agents of
CDOT, plus QC testing by contractors and
vendors.

3.2 All laboratories conducting testing used
in mix design or the acceptance decision must
meet the following requirements. CDOT and
designated agent laboratories conducting
verification testing, and contractors and
vendors conducting QC testing used in the
acceptance decision are included.

3.2.1  Laboratory Inspections:

3.2.1.1 CDOT Laboratories: The Region
Materials Engineer or his designee shall
conduct an inspection of each project
laboratory before mix design or verification
testing begins. The Central Laboratory may
conduct random Field Laboratory inspections
during project construction. The inspection
shall be documented using the Field Lab
Qualification Checklist (CP 10, Pages 7 & 8)
and any supplemental lists deemed necessary.
The Region Materials Engineer, his designee,

or the Central Laboratory Inspection
Coordinator shall indicate on the checklist
whether or not the laboratory is qualified. If the
laboratory is determined to not be qualified, the
deficiencies will be corrected to the satisfaction
of the Region Materials Engineer. Project
construction involving items subject to mix
design or verification testing shall not begin
until the laboratory conducting these tests is
determined to be qualified. The Resident
Engineer, in cooperation with the Region
Materials Engineer, shall be responsible for
assuring that CDOT owned project testing
equipment is acceptable for mix design or
verification sampling and testing.

3.2.1.2 Designated Agent Laboratories: All
designated agent laboratories shall be part of
the AASHTO accreditation program such as
AASHTO Materials Reference Laboratory
(AMRL) or Cement and Concrete Reference
Laboratory (CCRL) in all of the tests performed.
The Region Materials Engineer shall conduct or
direct a designated representative to conduct
an inspection of each designated agent
laboratory used in verification testing before
testing begins. The Central Laboratory may
conduct random Field Laboratory inspections
during project construction. The inspection
shall be documented using the Field Lab
Qualification Checklist (CP 10, Pages 7 & 8)
and any supplemental lists deemed necessary.
The Region Materials Engineer, his designated
representative, or the Central Laboratory
Inspection Coordinator shall indicate on the
checklist whether or not the laboratory is
qualified. If the laboratory is determined to not
be qualified, the deficiencies will be corrected
to the satisfaction of the Region Materials
Engineer. Project construction involving items
subject to verification testing shall not begin
until the laboratory conducting these tests is
determined to be qualified. A designated agent
may not conduct an inspection for qualification
of its own laboratory. The laboratory shall
participate in the CDOT round robin for the
required tests and achieve a score of 3.0 or
better.  Scores below a 3.0 will require
approved corrective action and retesting.

3.2.1.3 Contractor and Vendor Laboratories:
The Region Materials Engineer or his
designated representative may conduct an
inspection of each Contractor or vendor
laboratory before QC testing used in the mix
design or acceptance decision begins. If the
inspection is performed it shall be documented
using the Field Lab Qualification Checklist (CP
10, Pages 7 & 8) and any supplemental lists



deemed necessary. The checklist shall
indicate if the laboratory is qualified in all
required tests. If the laboratory is determined
to not be qualified, the deficiencies will be
corrected to the satisfaction of the Region
Materials Engineer. If the Contractor or vendor
laboratory is used for mix design testing and is
not AASHTO accredited, the laboratory shall
participate in the CDOT round robin for the
required tests and achieve a score of 3.0 or
better.  Scores below a 3.0 will require
approved corrective action and retesting.
Testing conducted before the laboratory is
determined to be qualified may not be used in
the acceptance decision. Contractor or vendor
laboratories used in QC-For-Pay projects shall
be qualified in accordance with this subsection.

3.2.2 Calibration Checks: All laboratories
performing mix design, verification testing, or
QC testing used in acceptance shall conduct
calibration checks at the minimum frequencies
required by the test procedure, equipment
operating guides, or Calibration Schedule
included in the Field Materials Manual’s
Inspections (Central > Region) Chapter. The
results of these calibration checks shall be
documented on the appropriate forms and
retained for a period of seven years. The
calibration check documentation shall be made
available to the Region Materials Engineer or
the Project Engineer upon request.

3.2.3 Lab Personnel Qualifications: All
laboratories performing mix design, verification
testing, or QC testing used in the acceptance
decision shall maintain documentation of the
qualification of all laboratory personnel. This
documentation shall indicate that all laboratory
personnel are qualified for all the tests they
conduct. This documentation shall be current
and available at all times for review by the
Project Engineer and the Region Materials
Engineer.

3.3 If the laboratory performing the mix
design, verification testing, or QC used in the
acceptance decision is AASHTO accredited in
the tests performed, then it shall be exempted
from the above requirements for inspection and
calibration checks.

4. INDEPENDENT ASSURANCE (1A)
LABORATORY REQUIREMENTS

4.1 The CDOT Central Laboratory, the
Region Materials Laboratories, and designated
agent laboratories conducting Independent
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Assurance (lA) inspections and testing shall
conform to the following requirements.

411 Central Lab and Designated Agents:
The CDOT Central Lab and designated agents
conducting 1A shall be AASHTO accredited in
accordance with the requirements of Section 5.

4.1.2 Region Materials Labs: An inspection
of each Region Materials Laboratory shall be
made annually by personnel from the Central
Materials Laboratory, as per Subsection 9.2.1.2
of the QA Procedures Chapter. Equipment
Verification Checks will be made of equipment
used for IA including ovens, scales, and
balances.

4.1.3 All laboratories performing 1A shall
conduct equipment verification checks twice a
year on all equipment used in |A testing during
that period. The results of those checks shall
be documented on the appropriate forms and
retained for a period of seven years.

5. ACCREDITATION

5.1 CDOT  Central Laboratory  and
Designated Agent Inspection: The CDOT
Central Lab and designated agents conducting
IA testing for CDOT will be inspected
periodically by National Reference Laboratories
(AMRL and/or CCRL) and will maintain
accreditation by the AASHTO Accreditation
Program.

5.1.1 The test procedures covered by the
designated agent accreditation shall include all
IA tests that the designated agent will conduct
or observe for CDOT.

5.1.2 AASHTO Materials Reference
Laboratory (AMRL) and Cement and Concrete
Reference Laboratory (CCRL) Inspection
Reports:

5.1.2.1 All AMRL and CCRL inspection reports
from inspections conducted on the Central
Materials Laboratory will be retained and made
available to the FHWA upon request.

5.1.2.2 All AMRL and CCRL inspection reports
from inspections conducted on designated
agents conducting IA testing for CDOT will be
retained and made available to CDOT upon
request.

5.1.3 Deficiencies Identified in AMRL or
CCRL Inspection Reports:
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5.1.3.1 Deficiencies indicated in the AMRL or
CCRL inspection reports for inspections
conducted on the CDOT Central Materials
Laboratory or on designated agents conducting
IA for CDOT will be corrected at the earliest
opportunity and documentation of the corrective
action sent to AMRL or CCRL.

5.1.4 Proficiency Samples Ratings:

5.1.4.1 CDOT Central Laboratory or
designated agent laboratory = AASHTO
Proficiency Samples with a rating of less than 3
(2 Standard Deviations) will be investigated to
determine the cause of the low ratings and
corrective action taken to prevent future
occurrences. These corrections will be
reported, in writing, to AMRL or CCRL within 60
days of the receipt of the deficient rating.

5.2 Local Agencies shall have IA
inspections conducted by an AASHTO
accredited laboratory in accordance with the
conditions of Subsection 7.4 of the Quality
Assurance Procedures Chapter of the Field
Material Manual (FMM). The local agency
must confirm that the Accredited Laboratory
meets all appropriate criteria.

6. INSTRUCTIONS FOR USE OF THE -
FIELD LAB QUALIFICATION CHECKLIST

GENERAL

6.1 Lab Cleanliness & Housekeeping - The
field-testing lab is generally clean and
organized to the point where it will not affect
test results.

6.2 Equipment Cleanliness & Functionality -
The field-testing equipment is clean and in
good working order, with no broken or partially
repaired parts that would have a detrimental
effect on test results.

6.3 Calibration @ Checks &  Personnel
Qualification - Documentation of the monthly
calibration checks must be readily available in
the field-testing lab, both complete and up-to-
date. This includes calibration checks of
scales, ovens, water baths (concrete & bulk),
and thermometers.  Equipment verification
such as sieve examinations, measurements of
air meters, slump cones, cylinder molds, beam
molds, etc. should also be documented. The
qualifications of each person in the lab who
conduct the tests are documented, being both
current and available.

6.4  Scales - Accurate & Level - Verify
scales have been checked with a reference
weight in accordance with AASHTO M 231 and
are level on the testing face.

6.5 Ovens - Accurate Temperatures (140°,
230°, 275° & 300°F) - Verify that oven
thermostats are maintaining the temperature of
the 140°F + 5° (60°C * 2.8°) oven, 230°F % 9°
(110°C = 5°) oven, 275°F + 5° (135°C + 2.89
oven, and the 300°F £ 5°(149°C + 2.8°) oven.

6.6  Thermometer(s) Accurate - Conforming
to requirements of ASTM. The thermometers
shall be capable of reading 77°F by 0.2°F
(25°C by 0.1°C), 140°F by 0.2°F (60°C by
0.1°C), 230°F by 1°F (110°C by 0.5°C), 275°F
by 2°F (135°C by 1°C), and 300°F by 2°F
(149°C by 1°C).

6.7  Sieves - In good repair, and checked
with comparator. Sieves conform to ASTM E
11 and have been checked with a certified
comparator in accordance with ASTM E 11.
Verify that there are no visible holes, dents,
wire marks, etc. in the sieves or any sagging of
the sieve.

6.8  Current and Updated CDOT Materials
Forms. CDOT Form #250 (Materials
Documentation Record) and Form #379
(Project Independent Assurance Sampling
Schedule) are filled out and are up to date.

6.9 Equipment and Lab Facility supplied by
the Contractor meet the M Standards (M-620-
11 or 620-12) or specification for the project for
which the lab is being supplied.

6.10 Aggregate splitter complies with ASTM
C 702 for correct number of opening and size
of openings. Splitter does not have visible
signs of excessive wear, i.e., splitter openings
broken, dented, welds detached, etc.

6.11 Shaker - Sieving Adequacy Test
Performed - Verify the correct aggregate
sieving time by running the sieving adequacy
test defined in CP 31 & ASTM C 136. Verify
that the sieve shaker can hold an entire set of
sieves, (10 + catch pan).

CONCRETE

6.12 Curing tanks for concrete cylinders and
beams contains lime-water at the correct
temperature, 73°F + 1.8° (23°C + 1°C) in
accordance with ASTM C 31. Verify the
recording thermometer is present and is correct



in accordance with ASTM C 31.

6.13 Verify that all Concrete Testing
Equipment meets the appropriate
requirements: Air meter (ASTM C 231), Slump
Cone (ASTM C 143), Unit Weight (ASTM C
138), Cylinder Molds (ASTM C 31), and Beam
molds (ASTM C 78).

6.14 Verify that the Concrete Compression
Machine has been calibrated for concrete
cylinders, ASTM C 39, and for beams (if
tested), ASTM C 78, and has a current (yearly)
certified calibration sticker on the machine.
Verify that the neoprene pads meet ASTM C
1231 and have been checked for wear and
logged for the number of breaks on each pair of
pads (maximum of 100 uses per pad). Verify
the loading rate of the Concrete Compression
Machine and that it meets the ASTM C 39.
Verify that calibration records for the Concrete
Compression Machine are available and up to
date in accordance with ASTM E 4.

ASPHALT

6.15 Verify that a square splitting pan and
square sided scoop are being used for asphalt
sampling and splitting in accordance with CP
55.

6.16 Verify that CP 51 is being followed for
determination of Maximum Specific Gravity
(Rice). Verify that manometer is free of air
bubbles, vacuum pump oil is free of water,
desiccating crystals are free of moisture, flasks
have been calibrated in accordance with CP 51
and “D” weights have been logged. Verify that
vacuum pump pressure can be maintained at
28 £ 2 mm of mercury.

6.17 Verify that CP 44 is being followed for
determination of Bulk Specific Gravity. Bulk
tank is at the correct temperature, 77°F + 1.8°
(25°C £ 1°). Suspension line is of the smallest
possible diameter at the water surface (and
there are no knots at the surface).

NUCLEAR

6.18 Verify that nuclear gauges are stored and
secured properly as required by the
Radioactive Materials License. Verify that the
Caution Radioactive Materials placard, the
Notice to Employees document, and the
Nuclear Incident Procedure sheet (filled out
with responsible individual(s) names and phone
numbers) are posted correctly. That the daily
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gauge logs are filled out and current, and the
Moisture / Density Gauge has been calibrated
as specified. Consultant M/D Gauges will be
certified within the last 12 months and CDOT
M/D Gauges will be calibrated within the last 24
months. Verify that Statistical Stability and Drift
tests have been run before the start of the
project and whenever requested by the Project
Engineer.

SOILS

6.19 Verify that soils & base course equipment
meet the corresponding AASHTO requirements
and that the correct hammers and molds,
designated in AASHTO T 99 & T 180, are used.
Verify that the atterberg limit equipment is
calibrated properly and is within specification in
accordance with AASHTO T 89 & T 99. Verify
that the #4 riddle meets the AASHTO E 11
standards by using a comparator, micrometer,
or other calibrated measuring device. Verify
that compaction base is of sufficient mass (> 90
kg) and a suitable area for compaction is
available in accordance with AASHTO T 99 & T
180.
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T2 D75 CP 30 | Sampling Aggregates X X X
T84 c128 ﬂzlé Specific Gravity and Absorption of Fine Aggregate X
T85 c127 Specific Gravity and Absorption of Coarse Aggregate X
Materials Finer Than 75-um (No. 200) Sieve in
T C117 CP 31 Mineral Aggregates by Washing X X
T 248 C 702 CP 32 | Reducing Samples of Aggregate to Testing Size X X
T255 | C566 Total Moisture Content of Aggregate by Drying X X
T27 C 136 CP 31 | Sieve Analysis of Fine and Coarse Aggregates X X
T112 C 142 Clay Lumps and Friable Particles in Aggregate X X
Resistance to Degradation of Small-Size Coarse
T 96 C 131 Aggregate by Abrasion and Impact in the Los X X

Angeles Machine

Resistance to Degradation of Large-Size Coarse
C 535 Aggregate by Abrasion and Impact in the Los X X
Angeles Machine

Plastic fines in Graded Aggregates and Soils by Use
T176 Cp g7 of the Sand Equivalent Test X
T 304 Uncompacted Void Content of Fine Aggregate X

Determining the Percentage of Fractured Particles in X

TP61 | D5821 | CP45 | oo Aggregate

T104 Soundness of Aggregates by Freezing and Thawing X

Flat Particles, Elongated Particles, or Flat and X

D 4791 Elongated Particles in Coarse Aggregate

CPL Resistance of Coarse Aggregate to Degradation by
4211 Abrasion in the Micro-Deval Apparatus

Bulk Specific Gravity of Compacted Bituminous

T166 CP 44 Mixtures Using Saturated Surface-Dry Specimens
T 209 CP 51 Theor_etical Maxjmum_ Specific Gravity and Density of
Bituminous Paving Mixtures
CP 81 In-Place Density of Bituminous Mixes Using the

Nuclear Moisture-Density Gauge

D 3665 | CP 75 | Random sampling

T 168 CP 41 | Sampling Hot Mix Asphalt X
T 248 CP 55 | Splitting Hot Mix Asphalt
T 287 CP 85 | Asphalt Content by Nuclear Method
T 308 §1Pg|(_) Asphalt Content by Ignition Method
CPL

TP 4

5115 Superpave Gyratory Compactor




CP 10

Page 7
c |c
© © ()] o
S 8 |E£ |£ |o
c c D D c )
= (7]
g 2 885 |- |3 |4
2 c c 3 L Lol - - o
o S S 3 |12 |2 |2 |8 |£ | =
c = = c c =
= ® T F = | |8 [8_|o S
a S 5 238 |8 [83|20|8 | E
3 k=l (=) Lo~ | |®T(®T|= =
po 2 2 el |2 1DEDES |s
g | S | ¢ 25 |5 [82/8C|Ec| B
F 2 2 55| |& |565|65|65uw | |@|O0 W
(] 2 2 colo_|o |€G|€E6|l€EC|lo | E|E|E|E
I QO |DNIQOEIQE|QE| = g | € | < | <
= = 5 Ofl<g|l<glOEOEOEIGg|O|Q|O|O
2 % a c3czoscscscs 2|22 2 |2
< < O | Test Description - - -] - - - = i T i Y i
CPL 4
T 246 5106 Hveem Stability X
T 283 ;%Ié Resistence to Moisture Induced Damage X
C 1231 Unbonded Caps for Concrete Cylinders
C 39 Compressive Strength of Cylindrical Concrete
Specimens
ce617 Capping Cylindrical Concrete Specimens
Temperature of Freshly Mixed Hydraulic-Cement
C 1064 Concrete X
c172 Sampling Freshly Mixed Concrete X
C 143 Slump of Hydraulic-Cement Concrete X
Density, Yield and Air Content (Gravimetric) of
C138 Concrete X
C 231 Air Content of Freshly Mixed Concrete by Pressure X
Method
Making and Curing Concrete Test Specimens in the
cat Field X
Obtaining and Testing Drilled Cores and Sawed
C 42 B X
eams
c78 Flexural Strength of Concrete (Using Simple Method x | x
with Third-Point Loading)
Correction for Coarse Particles in the Soil
T 224 CP-23 Compaction Test X
In-Place Density and Moisture Content of Soil and
T310 CP 80 Soil-Aggregate by Nuclear Methods (Shallow Depth) X
T89 Determining the Liquid Limits of Soils *
Determining the Plastic Limit and Plasticity Index of .
T90 ;
Soils
99 Moisture Density Relations of Soils X
T180

* Included as part of Excavation & Embankment (Soil Inspector) Certification
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Field Lab & Personnel Qualification Checklist — 10

Project No. Project Code

Project Location:

Consultant/Field Tester Project Engineer

Qualified Laboratory? [ ]Yes [ ]No General Impression

[ ] Region Inspection of Project Field Lab [ ] Region Inspection of Contractor Lab
[ ] Region Inspection of Consultant Lab

GENERAL
6.1 Lab Cleanliness & Housekeeping. (GOOd/Fair/POOr) ......c.ccuieiiiiiiiiiieiiee e
6.2 Equipment Cleanliness & Functionality. (Good/Fair/POOr).........ccccceeiviieiiiiiiiieeeiiee e
6.3 Calibration Checks & Personnel Qualification, Documents present & complete.(Y/N/NA)
6.4 Scales-Accurate & Level. (Y/N/NA) ... e
6.5 Ovens-Accurate Temperatures (140°, 230°, 275°, 300EF). (Y/N/NA) ....cocoiiiiiiiiinininnnne
6.6 Thermometer(s)-Accurate. (Y/N/NA)....ccoo it e e e et e e e e e e nnns
6.7 Sieves - Good repair, and checked w/ comparator. (Y/N/NA) .....cocoviiiinieiniee e
6.8 Current CDOT Materials FOrms. (Y/N/NA) .. ..ot e e e seeee e e e e e
Forms up-to-date (# 250 & # 379, and all others). (Y/N/NA).......cccoviiiiiiiieeee e
6.9 Equipment & Lab facility supplied by Contractor meet Specifications. (Y/N/NA)...............
6.10 Aggregate Splitter - Correct # of openings. (Y/N/NA) ..ot
Correct size 0penings. (Y/N/NA) ..ot
6.11 Shaker-sieving adequacy performed. (Y/N/NA) ...
Holds full set of sieves (10 + catch pan). (Y/N/NA) .....ooo e
Comments:
CONCRETE Applicable. (Y/N) .ot
6.12 Concrete curing water at correct temperature. (Y/N/NA) ...ccooiiiiiiiiiieeee e
Recording thermometer present and operating. (Y/N/NA) ...
6.13 Concrete Testing Equipment:
Air Meter Calibrated. (Y/N/NA) ..ot
Slump Cone Dimensions are accurate. (Y/N/NA)......cooi e
Strike off plate for Unit Wis is accurate. (Y/N/NA) .....oooiiiiiii e
Approved Cylinder/Beam Molds. (Y/N/NA)....ooo et
6.14 Concrete Compression Machine:
Calibrated for Cylinders/Beams. (Y/N/NA) ...
Neoprene Pads checked/logged. (Y/N/NA) ....oooiiiiiiiiie e
Correct Loading Rate. (Y/N/NA) .. .ooi ittt s
Calibration records present. (Y/N/NA) ..ot

Comments:
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ASPHALT  Applicable. (Y/N) ..o

6.15 Square Splitting Pan for Asphalt. (Y/N/NA) ......oo it
Square Sided Scoop for Asphalt. (Y/N/NA) ... e
6.16 Maximum Specific Gravity (RICE) set up. (Y/N/NA) ...oooiiiiiiiiiie e
Manometer free of @ir. (Y/N/NA) ..o
Pump oil free of water. (Y/N/NA) ...
Desiccating crystals free of water. (Y/N/NA) .....oooii e
Flasks calibrated and logged. (Y/N/NA) ...
Vacuum Pump Pressure at 28 £ 2 mm Hg. (Y/N/NA) ..o

6.17 Bulk Specific Gravity Equipment:
Tank at Correct Temperature. (Y/N/NA) ...
Suspension line of smallest diameter. (Y/N/NA) ..o

Comments:

NUCLEAR  APPICADIE. (Y/N) woeoeeeieeoeeeeeeeeeeeeeeeeeeeee e eeee s ses e ees e eeeeeee s ses s ees e eeeeeeens

6.18 Nuclear Gauge Stored Properly & Secured. (Y/N/NA).....oooiiiiiiiiiiee e
Caution Radioactive Materials placard posted correctly. (Y/N/NA).....ccocoiiiiiniininieenn.
Nuclear Incident Procedures filled out. (Y/N/NA) ...oc.eiiiiiiii e
Daily Gauge Logs filled out. (Y/N/NA) ...ttt
M/D Gauge Certified. (Y/N/NA) ..ottt sae e e
Stat & Drift Test performed. (Y/N/NA) ...t

Comments:

SOILS  Applicable.  (Y/N) . e

6.19 Soils & Base Equipment
Hammers & Molds within specification. (Y/N/NA)......oooiiiii e
Atterburg equipment within specification. (Y/N/NA)......coooiie e
#4 Riddle within specification. (Y/N/NA) ...t
Compaction base of sufficient mass (90 Kg). (Y/N/NA) ...

Comments:
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PERSONNEL
Table 10-1  Sampling & Testing Personnel Qualifications
Tester 1 Required | Certification Expiration
(Name / Title) (Y orN) MM-DD-YY
ACI Concrete Field Testing Technician Grade |
ACI Aggregate Testing Technician — Level 1
ACI Aggregate Testing Technician — Level 2
ACI Concrete Laboratory Testing Technician Grade |
ACI Concrete Laboratory Testing Technician Grade Il
ACI Concrete Strength Testing Technician
WAQTC Embankment & Base
LabCAT A
LabCAT B
LabCAT C
LabCAT E
Tester 2 Required | Certification Expiration
(Name / Title) (Y orN) MM-DD-YY
ACI Concrete Field Testing Technician Grade |
ACI Aggregate Testing Technician — Level 1
ACI Aggregate Testing Technician — Level 2
ACI Concrete Laboratory Testing Technician Grade |
ACI Concrete Laboratory Testing Technician Grade |l
ACI Concrete Strength Testing Technician
WAQTC Embankment & Base
LabCAT A
LabCAT B
LabCAT C
LabCATE
Comments:
Inspected by: Date Region Materials Lab
Approved by: Date

Distribution:

Project Engineer

Resident Engineer
Project Engineer
Field Lab Tester

Region Materials Engineer - Original

Rev. 7/01/09
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Colorado Procedure 11-10

Standard Practice for

Quality Management Plans and the Qualified Manufacturers List

1. SCOPE

1.1 This Standard specifies requirements and procedures for a certification system that shall be
applicable to all referenced manufacturers, as well as suppliers and contractors within certain industries.
Certifying a Manufacturer’s Quality Management Plan is not an automatic acceptance of any particular
product, but an acknowledgement that the Manufacturer has taken steps to ensure that their quality
controls meet the applicable Industry standards. Manufacturers whose Quality Management Plans are
acceptable will be placed on the Qualified Manufacturers List (QML). Only Manufacturers listed on the
QML will be eligible to provide the referenced products to a CDOT project. The QML is located within
CDOT’s Approved Products List (APL) web site, at www.dot.state.co.us/App APL/QML.cfm .

2. REFERENCED INDUSTRIES

2.1 With respect to this Standard there are two materials classes. This Colorado Procedure will be
divided into two parts to correlate to these materials classes. Each Part will be divided into Sub-Parts,
which are a grouping of products or Manufacturers that have a certain commonality. Within each Sub-
Part of this Colorado Procedure there will be instructions and guidance for the Manufacturers to become
certified so that they can submit their manufactured products for inclusion in CDOT projects.

3. TABLE OF CONTENTS
Part I. Standard Manufactured Materials

Sub-Part 1. Asphalt Binder

Sub-Part 2. Asphalt Emulsion

Sub-Part 3. Hydraulic Cement

Sub-Part 4. Fly Ash and Pozzolan

Sub-Part 5. Hydrated Lime

Sub-Part 6. Steel Reinforcing Bars & Steel Dowel Bars

Part Il. Fabricated Structural Materials
Sub-Part 1. Precast Concrete Structures
Sub-Part 2. Epoxy-Coated Steel Reinforcing Bars & Epoxy-Coated Steel Dowel Bars
Sub-Part 4. Corrugated Steel Pipe (Under Development)

4. PRODUCT ACCEPTANCE

4.1 The majority of materials submitted for inclusion on CDOT projects will fall within one of four
levels of product acceptance for their sampling and testing. CDOT always retains the right through its
Quality Assurance (QA) Program to obtain samples for additional testing and require supplemental
documentation.

4.2 The four levels of product acceptance are: Pre-Inspected (Pl), Certified Test Report (CTR),
Certificate of Compliance (COC), and Pre-Approved (through APL).
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4.3 A Manufacturer being placed on the QML is a completely separate activity from how their
product(s) are accepted on a CDOT project. The specifics on product acceptance are addressed in the
Special Notice to Contractors chapter and with additional reference in the Quality Assurance Schedule.

5. DECERTIFICATION

5.1 Certification may be withdrawn from suppliers when one or more of the following conditions exist:

5.1.1  Failure to consistently supply material of a specific grade meeting specifications for three (3)
acceptance samples as determined by CDOT test results.

5.1.2  Failure to regularly participate in two (2) WCTG or equal "Round-Robins.”
5.1.3 Inadequate maintenance of required records.
5.1.4 Improper documentation of shipments.

5.1.5 A visit by CDOT’s Representative to a supplier's facility reveals significant quality control
problems.

5.1.6  Failure to maintain an acceptable quality control program.

5.1.7  Failure to comply with any additional decertification requirements found in the applicable Part and
Sub-Part of this Standard.

5.2 Notification of Decertification will be in writing.

6. QUALIFYING FOR RECERTIFICATION

6.1 If a supplier has been decertified and seeks to be recertified, then the Supplier Certification
Requirements must be fulfilled, as per Section 6 of the applicable Part and Sub-Part of this Standard.
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Asphalt Binder

Certifying Suppliers and Contractors - 10

1. REFERENCED DOCUMENTS
1.1 CDOT Standard Specifications

Table 702-2, Superpave Performance
Graded Binders

1.2 AASHTO Standards:

R 29 Practice for Grading or Verifying
the Performance Grade of an Asphalt
Binder

T 40 Method of Sampling Bituminous
Materials

R 18 AASHTO Accreditation Program

1.3 ASTM Standards:

D8 Definitions of Terms Relating to
Materials for Roads and Pavements

14  WCTG Bylaws

2. TERMINOLOGY

2.1 Binder - An asphalt based cement that
is produced from petroleum residue either with
or without the addition of non-particulate organic
modifiers.

2.2 PG - Performance Graded, as in
Superpave Performance Graded Binders.

2.3 Supplier - A Supplier shall be defined as
one who produces, controls, and supplies the
final binder product to satisfy the PG binder
grade specified in Table 702-2 of the Standard
Specifications and/or other appropriate CDOT
specifications. A Supplier shall be a refinery, a
terminal, an HMA producer, or any facility that
holds product for more than 30 days from the
date of delivery for unmodified binders or 7 days
from the date of delivery for a modified binder
regardless of binder quantity. If no modification
is made to the PG binder grade after its initial
production at the refinery, the refinery shall be
the supplier and must provide certification. If
there is any grade modification of the PG binder

at the terminal, the terminal becomes the
supplier and must provide the certification. If an
HMA producer blends binder of different grades
or binders from different suppliers at the facility,
the HMA producer becomes the supplier and
must provide the certification to verify the grade
of the stored binder and must meet CP 11
requirements for an approved supplier. No PG
binder will be produced or blended to
specification at the hot mix asphalt (HMA) plant.

2.4 Contractor — The company who places
the HMA on the project under contract with
CDOT.

2.5 WCTG - Western Cooperative Test
Group, a government and industry association.

3. SIGNIFICANCE AND USE

3.1 This Standard specifies requirements
and procedures for a certification system that
shall be applicable to all suppliers and
contractors providing performance graded (PG)
binders. The requirements and procedures shall
apply to materials that meet the requirements of
CDOT specifications for PG binders. These
provisions initially apply to the refinery
manufacturing the PG binder and/or to terminals
where binders are mixed. These provisions
subsequently apply to the Contractor, after
delivery of the PG binder to the Contractor, for
use in hot mix asphalt (HMA) on CDOT projects.

3.2 This Standard specifies procedures
intended to minimize disruption of PG binder
shipments. This is accomplished by a
certification system that evaluates quality control
and specification compliance tests performed by
the Supplier and the HMA Contractor according
to their quality control plans.

4. SAMPLING

41 All test samples required by this
standard shall be obtained in accordance with
AASHTO T 40. A supplier may propose an
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alternate method of sampling that will ensure the
sampling of a non-segregated product.

5. TESTING REQUIREMENTS

5.1 All  specification compliance testing
required for this Standard shall be performed by
a laboratory currently covered by AMRL
accreditation. Any satellite laboratory of a
Supplier that performs required testing under
this Standard will be identified in the submitted
Supplier Quality Control Plan (Section 7) and
shall be approved by CDOT.

5.2 All  laboratories performing routine
Quality Control testing shall participate in WCTG
round robin testing or an approved equal.

6. SUPPLIER CERTIFICATION REQUIREMENTS

6.1 The Supplier shall submit a written or e-
mail request to CDOT for authorization to ship
PG binder as referenced within this Colorado
Procedure, and shall list the PG binder(s)
intended to be supplied from each facility. Each
grade supplied from each facility must meet the
requirements of CP 11, Part 1, Sub-Part 1.

6.1.1  The Supplier shall forward to CDOT the
initial test data for each performance grade
binder included in the written request prepared
to satisfy the requirements of Subsection 6.1.
The Supplier shall also obtain and provide a split
sample for the CDOT Central Laboratory from
the first production run for each grade. This will
be concurrent with the first shipments of the
construction season when the performance
grade binder is being made for the first time that
season.

6.2 The Supplier shall allow CDOT to visit
the production and/or shipping site to observe
the Supplier's quality control activities, to inspect
the facilities, and to obtain samples for test.

6.3 The Supplier shall submit to CDOT for
approval a complete quality control plan, which
complies with the requirements of Section 7.

6.4 The Supplier shall follow the procedures
described in the CDOT approved quality control
plan.

6.5 The Supplier shall establish a continuing
test record for every test required for each PG
binder included in the written request as
prepared to satisfy the requirements of
Subsection 6.1.

6.6 The Supplier shall submit to CDOT all
reports required by this standard in a format
approved by CDOT.

6.7 The Supplier shall have a satisfactory
record of compliance with CDOT project
specifications. Decisions by CDOT concerning
this requirement shall be based on the test
results furnished by the supplier and satisfactory
results when the splits and field tests are
compared with supplier tests.

7. SUPPLIER QUALITY CONTROL PLAN
(MINIMUM REQUIREMENTS)

7.1 The Supplier's Quality Control Plan shall
identify the following:

7.1.1  Facility type (refinery, terminal, in-line).
7.1.2  Facility location.

7.1.3 Name and telephone number of the
person responsible for quality control at the
facility.

7.1.4 Quality control tests and testing
frequency to be performed on each PG binder.

7.1.5 Name and location of the laboratory
performing quality control tests on the PG binder
that is shipped.

7.2 The Supplier's Quality Control Plan shall
include a declaration stating that if a test result
indicates that a shipment of PG binder is not in
compliance with the purchase specifications, the
Supplier shall:
(1) Identify the material in the shipment,
(2) Immediately cease the shipment
until the material complies with the
specification,
(3) Immediately notify CDOT regarding
the shipment in question,
(4) Immediately notify the Contractors
scheduled to use the material from the
shipment in question,
(5) Notify CDOT prior to resuming
shipment; and



(6) Implement any mutually agreed upon
procedures for the disposition of the
material.

7.3 The Supplier's quality control plan shall
describe method and frequency for initial testing,
specification compliance testing, and quality
control testing for guiding the manufacturer.

7.3.1 Initial Testing - For each grade of PG
binder to be supplied, specification compliance
testing shall be initially performed and the
results of that testing provided to CDOT,
accompanied by a sample of the material
represented by the test results. Specification
compliance testing shall confirm that the PG
binder conforms to all requirements of Table
702-1 of the Standard Specifications. This will
be concurrent with the first shipments of the
construction season when the performance
grade binder is being made for the first time that
season. |If, during the course of a construction
project, the binder used changes such that
future binder supply to a project will come from a
different refinery, different terminal, or be a
different formulation that could potentially affect
mix properties, the Supplier shall notify the
Contractor and CDOT Project Engineer in
writing at least 5 working days before shipment.
If the Supplier is changing terminal location and
both locations utilize the same formulation, the
Supplier shall notify the Contractor and CDOT
Project Engineer prior to use on the project and
the one point check per CP 52 may be waived
with concurrence from the RME.

7.3.2 Specification Compliance Testing -
Specification compliance testing shall be run on
a routine basis and the results submitted to
CDOT at a minimum of once per month.

7.3.3 Quality Control Testing for Guiding
the Manufacturer — Tests to determine
conformance with Table 702-1 of the Standard
Specifications tests shall be conducted as
needed for quality control. The Quality Control
Plan shall indicate the frequency of this testing.
Non-Table 702-1 tests, of the Standard
Specifications, may be used for guiding the
manufacturer. The use of non-Table 702-1 tests
does not preclude the need to meet Table 702-1
requirements or to run complete Table 702-1
tests as indicated in the Quality Control Plan.

7.4 The Supplier's quality control plan shall
include a statement that the Supplier will
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prepare and maintain summary reports for all
quality control and specification compliance
tests performed, and will submit them to CDOT
on request.

7.5 The Supplier’'s quality control plan shall
provide an outline of the procedure to be
followed for checking transport vehicles before
loading to prevent contamination of shipments.
The outline shall include a statement that the
Transport Vehicle Inspection Report, signed by
the designated inspector, shall be maintained in
the Supplier's records and will be made
available to CDOT on request.

7.6 If the Supplier's facility has acid,
alkaline, or recycled engine oil bottom
modification equipment in place for producing
acid, alkaline, or recycled engine oil bottom
modified binders for sale in non-CDOT markets,
the Supplier’s Quality Control Plan shall include
a description of the precautions that will be
taken to prevent acid, alkaline, or recycled
engine oil bottom modified binders from being
inadvertently shipped to CDOT.

8. CDOT EVALUATION PROCEDURE

8.1 CDOT will verify that the Supplier's
quality control plan is adequate. CDOT may visit
the shipping site when required.

8.2 CDOT will notify the Supplier whether or
not the Supplier's application for Certified Binder
Supplier status has been granted. The
notification shall include a list of the PG
binder(s) covered.

8.3 CDOT may verify that the Supplier's
specification compliance testing laboratory is
currently covered by AASHTO accreditation.

8.4 CDOT may verify that the Supplier's
specification compliance testing laboratory
participates in the WCTG round robin testing
program or an equal program.

8.5 CDOT may perform split sample testing
in accordance with Section 11.

8.6 CDOT will perform quality assurance
testing.
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8.7 CDOT may inspect the operations of the
Supplier's facility including those related to the
PG binder shipments if required.

8.8 CDOT will post the Supplier's name and
approved binder type on CDOT’s Qualified
Manufacturers List (QML) within the Approved
Products List. Reference the web site
www.dot.state.co.us/App_APL/QML.cfm .

9. REQUIREMENTS FOR SHIPPING PG
BINDER BY AN APPROVED SUPPLIER

9.1 The Supplier's Quality Control Plan as
approved by CDOT (Section 8) shall be
implemented.

9.2 Each shipment shall be accompanied by
two copies of the bill of lading, which shall
include:
(1) The name and location of the
Supplier,
(2) The performance grade of material,
(3) The quantity of material shipped,
(4) The date of shipment,
(5) A statement certifying the material
meets specification requirements
(COC). The COC statement will certify
the material was manufactured and
tested in accordance with CDOT’s
approved Quality Control Plan (Section
7) and, therefore meets State
requirements and,
(6) A statement certifying that the
transport vehicle was inspected before
loading and was found acceptable for
the material shipped. The COC
statement will certify the material was
manufactured and tested in accordance
with the CDOT approved Quality Control
Plan (Section 7) and, therefore, meets
State requirements.

9.3 If the specification compliance test
results do not conform to PG binder
specifications, the Supplier shall remove the
non-compliant material from the shipping queue
in Subsection 7.2.

10. SPLIT SAMPLE TESTING

10.1 CDOT may request split sample testing.
The test results will be exchanged as soon as
they are available.

10.2  If the split sample test data is not within
the precision specified for that particular test a
review of both sampling and testing procedures
will be conducted by both the supplier and
CDOT. If precision statements are not available,
the test results should not differ by more than
two standard deviations of the latest available
WCTG Round Robin test results for that test.

11. REPORT AND DATA SHEETS

11.1  Supplier Reports - The Supplier shall
prepare the reports described in Subsections
6.1,6.3,6.6,6.7,7.2,7.4,7.5,9.2,and 9.3.

12. DECERTIFICATION

12.1 Certification may be withdrawn from
suppliers when one or more of the following
additional conditions exist:

12.1.1 Acid, alkaline, or recycled engine oil
bottom modification of binder.

13. FIELD QUALITY CONTROL OF
PERFORMANCE  GRADED  ASPHALT
BINDER(S)

13.1 The field quality control of the binder
shall be the responsibility of the Contractor. Prior
to accepting deliveries of binder, the Contractor
shall submit a Field Quality Control (FQC) Plan
for binder addressing all key elements as listed
in Section 14. This FQC Plan will be included
within the Contractor’s quality control plan for
asphalt concrete. The FQC Plan shall be
submitted at least 10 days prior to commencing
paving operations. The purpose of the FQC Plan
is to describe proper handling techniques for the
binder to maintain specification conformance of
binder properties during transportation, storage,
and production operations. The Engineer will
review the FQC Plan, and paving operations will
not begin until the FQC Plan has been approved
in writing.

13.2  The contents of the binder FQC Plan
shall be project specific and shall be kept current
to the production and mixture operations
employed at any time. Prior to executing any
change to binder handling, the FQC Plan shall
be revised to incorporate the change. Engineer
approval of the revised FQC Plan, in writing, will



be required before the change is made to binder
handling. Failure to keep the FQC Plan current
may affect subsequent decisions by the
Engineer, such as those made to address
correction of failed material.

13.3 The Contractor shall confirm and
document that the Supplier that manufactures
the binder is on CDOT's Qualified Binder
Suppliers list as referenced in Subsection 8.8.

13.4  The Contractor shall indicate, in writing,
what steps will be taken to ensure that the FQC
Plan is followed and what action will be taken to
correct the situation if it is found that the plan is
not being followed.

14. MINIMUM REQUIREMENTS FOR THE
CONTRACTOR’S BINDER FIELD QUALITY
CONTROL PLAN

141 The FQC Plan shall identify all
subcontractors responsible for handling the
binder. This will include the firm hauling the
binder unless that firm is the binder supplier or is
employed by the binder supplier.

14.2  The responsibilities of each party having
a role in executing the FQC Plan shall be
identified.

143 The FQC Plan shall describe how
changes in grade or supplier of the binder, used
in the paving mix, will be implemented. The
change must not result in mixing of different
binders. If mixing does occur, the mixed binder
shall not be incorporated into the paving mix
placed on the project. The Contractor shall
inform the Engineer in advance of any change in
grade or supplier of the binder.

14.4  The anticipated mode of binder delivery
shall be described. The process of tank
inspection, prior to initial filling, will be described.
The tanks on the project site must be completely
empty and free of contaminants to avoid
contamination of the binder delivered to the
project.

145 Any special handling or storage
requirements of the binder shall be fully
described. These shall comply with the
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manufacturer’s recommendations for that grade
of binder. The FQC Plan shall conform to these
special requirements.

146 As detailed by the binder supplier,
based on the type of asphalt used to produce
the specific grade (i.e. Blended asphalt, Modified
asphalt, etc.), any potential limitations of the
binder relative to prolonged storage, exposure to
prolonged and/or elevated heating, susceptibility
to stratification and/or separation, etc. shall be
fully described. The Contractor's FQC Plan shall
describe how these limitations of the binder shall
be addressed.

14.7 If agitation is used in binder storage
tanks, the capacity and methods of agitation
within the storage tank(s) shall be described.

14.8  Provisions to avoid damage to binder
during the suspension of paving operations shall
be described. These provisions will detail limits
to storage times and corresponding temperature
limits.

14.9  The binder rotation FQC Plan shall be
described. (i.e. First-in / First-out basis).

14.10 Any on-site sampling and testing shall
be described with respect to sampling location,
tests to be conducted, and control limits for test
results. On-site sampling methods and facilities
shall be fully described. It is a good practice for
the Contractor to obtain and retain samples of
binder when delivered to the project. These
samples can be tested if binder problems occur.
These test results can help isolate the cause of
problems with binder properties. Binder
performance test requirements are contained in
Table 702-1 of the Standard Specifications.

14.11 The FQC Plan shall describe methods
for identifying the binder contained in each
storage tank. Clear and consistent labeling of
each tank shall be included in these methods.

14.12 The binder temperatures in the tanks
shall be routinely monitored, at a minimum of
once per day. Procedures and equipment for
this monitoring shall be described. Results of
this monitoring shall be made available to the
Engineer upon request.
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CP 11, Asphalt Binder Supplier Certification Checklist

Supplier Name: Date:
Refinery Name: Refinery Location:
Supplier Lab: Supplier Lab Location:
PG Binder:

Yes /No
Subsection
5.1 Does supplier's lab have current AMRL accreditation?..........c.cooviiiieiiiiiienniiieee e,
5.2 Do the labs performing routine QC testing participate in

WCTG Round Robin testing 0r @QUAI? .........eeiiiiiieeee e
6.1 Written request submitted to CDOT to ship binder under the

Supplier Certification Requirements system listing the PG binder to which it applies?.........
6.1.1  Initial test data SUPPIEAT ..o
6.1.1  Split sample provided to CDOT once per construction season per grade? .........cccceeeeeieeene
6.3 QC plan submitted t0 CDOT 2......iiiiieiie ettt rb e s s b e e be e sbe e e sae e e enees

SUPPLIER QC PLAN:
Subsection
711 FaCility type ISTEAT ..o e
7.1.2  Facility [0CatioN lISTEA?......coi e
7.1.3  Name of person responsible for QC at the facility?.........ccoooeeriien e
7.1.4  List of QC tests & frequency to be used on PG binder? ...
7.1.5 Name & location of lab performing these teStS?.......uei i
7.2 Does Plan state that, if a shipment is not within specification, the supplier shall:

(1) Identify the material in the ShiPMENt? ...

(2) Immediately cease shipment until material complies with the specification? ....................

(3) Immediately notify CDOT regarding the shipment in qUestion? ..........cccevcieeeiciieee v,

(4) Immediately notify the Contractors scheduled to use the material

from the shipment in QUESTIONT? ... .

(5) Notify CDOT prior to resuming Shipment? ...........ooiiiiiiiiie e

(6) Implement any mutually agreed upon procedures for the disposition of the material? .....
7.3 Does plan describe the method and frequency for initial testing,

QC testing & specification compliance teStiNg? .......ccv i
7.3.1  Results of specification compliance testing supplied to CDOT

AlONG WIth @ SAMIPIET ...ttt ettt e bt e s be e e rae e e sbe e e sabeeenees
7.3.1  Results confirm that the PG binder conforms to Table 702.17 ......c.oo i
7.3.2 Plan states that specification compliance testing is performed

routinely & results submitted to CDOT MONthIY? ..co..eeiiiiii e
7.3.3 Plan indicates frequency of testing to determine conformance with Table 702.17................

7.4 Plan states that supplier will maintain summary reports for
all QC & Spec Compliance tests performed, and will submit to CDOT upon request?..........
7.5 Plan contains an outline of the procedure for checking transport

vehicles before loading to prevent contamination? ...........occeeeiiiiiii e
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7.5.1  Outline includes statement that the transport vehicle inspection report, signed by the
designated inspector, shall be maintained in the supplier's records, and will be made
available to CDOT UPON FEOUEST? ....coiiiiiiiie ittt ettt ettt saa e ae e eaes

7.6 If the Supplier has equipment in place for acid, alkaline, or recycled engine oil bottom
modification of binder, are precautions described that will be taken to prevent acid,
alkaline, or recycled engine oil bottom modified binders from being shipped to CDOT?.......

CP 11, Asphalt Contractor Field Quality Control Checklist

Contractor Name: Date:
Project Number:
Project Code:
Project Location:

FIELD QUALITY CONTROL OF PERFORMANCE GRADED ASPHALT BINDER (S)
Yes / No
Subsection
13.1  Was the Contractor’s Field Quality Control (FQC) Plan submitted 10
Lo b= )Y o 0 g (o3 oY=\ oo PSR
13.2 Is the binder FQC plan specific t0 this Project? ...
13.2  Does the binder FQC plan apply to current binder handling? ...........ccccoiieiie e

Does the Contractor’s Binder Field Quality Control Plan Address the Following:

Subsection

14.1 List of the subcontractors handling the binder?...........cooo i
14.2  Responsibilities of the parties executing the binder FQC Plan? .........cccocoviiiiiiiie e,
14.3  How grade changes will be handled?....... ..o
14.4  Delivery mode and tank inspection before filling? ..o
14.5  Special handling and suppliers recommended handling?..........ccoovvieieirine e
14.6  Limitations on the type of binder with respect to handling? ..o
14.7  Method of agitating binder in the tank (if @any)? .......ccooiiin e
14.8  Binder handling during paving delays? .........cooceioiiiiiiieiee e
14.9  Binder rotation plan (i.e. First-in / FirSt-0U) 2 ......cooiiiiiiiiii e
14.10 On-site sampling Plan (if @NY) 2 ..o e
14.11 Binder identification plan (tank 1abeling)?......cooceeie i
14.12 Binder temperature monitoring (MiNiMum 0NCE PEr daY)?.....ooceeeeiriieie e

CDOT Bituminous Lab: 303-398-6530
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Asphalt Emulsion

Certifying Suppliers and Contractors - 05

1. REFERENCED DOCUMENTS

1.1 CDOT Standard Specifications:
Section 702, Bituminous Materials

1.2 AASHTO Standards:

T40 Method of Sampling Bituminous
Materials
R 18 AASHTO Accreditation Program

1.3 ASTM Standards:

D8 Definitions of Terms Relating to
Materials for Roads and Pavements

14  WCTG Bylaws

2. TERMINOLOGY

2.1 Emulsion — A binder that is emulsified
with water in a colloid mill.

2.2 Supplier - A Supplier shall be defined as
one who produces the final product or who
makes the blend or modification that alters the
properties of the PG binder specified in Section
702 of the Standard Specifications and/or other
appropriate  CDOT specifications. A Supplier
shall be a refinery, a terminal, or an emulsion
producer. If no modification is made to the
emulsion after its initial production at the
refinery, the refinery shall be the supplier and
must provide certification. If there is any
modification of the emulsion at the terminal, the
terminal becomes the supplier and must provide
the certification. No emulsion will be produced or
blended to specification at the hot mix asphalt
(HMA) plant.

2.3 Contractor — The company who places
the emulsion on the project under contract with
CDOT.

2.4 WCTG - Western Cooperative Test
Group, a government and industry association.

3. SIGNIFICANCE AND USE

3.1 This standard specifies requirements
and procedures for a certification system that
shall be applicable to all suppliers and
contractors providing asphalt emulsions. The
requirements and procedures shall apply to
materials that meet the requirements of CDOT
specifications for emulsions. These provisions
initially apply to the refinery manufacturing the
emulsion and/or to terminals where emulsions
are modified. These provisions subsequently
apply to the Contractor, after delivery of the
emulsion to the Contractor, for use on CDOT
projects.

3.2 This standard specifies procedures
intended to minimize disruption of emulsion
shipments. This is accomplished by a
certification system that evaluates quality control
and specification compliance tests performed by
the Supplier and the Contractor according to
their quality control plans.

4. SAMPLING

41 All test samples required by this
standard shall be obtained in accordance with
AASHTO T 40. A supplier may propose an
alternate method of sampling that will ensure the
sampling of a non-segregated product.

5. TESTING REQUIREMENTS

5.1 All certification testing required for this
standard shall be performed by a laboratory
currently covered by AMRL accreditation. Any
satellite laboratory of a Supplier that performs
required testing under this standard will be
identified in the submitted Supplier Quality
Control Plan (Section 7) and shall be approved
by CDOT.

5.2 All  laboratories performing routine
Quality Control testing shall participate in WCTG
round robin testing or an approved equal.
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6. SUPPLIER CERTIFICATION REQUIREMENTS

6.1 The Supplier shall submit a written or
email request to CDOT for authorization to ship
emulsion as referenced within this Colorado
Procedure, and shall list the type of emulsions
intended to be supplied from each facility. Each
emulsion type supplied from each facility must
meet the requirements of CP 11, Part 1, Sub-
Part 2.

6.1.1  The Supplier shall forward to CDOT the
initial test data for each type of emulsion
included in the written request prepared to
satisfy the requirements of Subsection 6.1. The
Supplier shall also obtain and provide a split
sample for the CDOT Central Laboratory once
per construction season for each emulsion type.
This will be concurrent with the first shipments of
the construction season when the emulsion is
being made for the first time that season.

6.2 The Supplier shall allow CDOT to visit
the production and/or shipping site to observe
the Supplier's quality control activities, to inspect
the facilities, and to obtain samples for test.

6.3 The Supplier shall submit to CDOT for
approval a complete quality control plan, which
complies with the requirements of Section 7.

6.4 The Supplier shall follow the procedures
described in the CDOT approved quality control
plan.

6.5 The Supplier shall establish a continuing
test record for every test required for each
emulsion included in the written request as
prepared to satisfy the requirements of
Subsection 6.1.

6.6 The Supplier shall submit to CDOT all
reports required by this standard in a format
approved by CDOT.

6.7 The Supplier shall have a satisfactory
record of compliance with CDOT project
specifications. Decisions by CDOT concerning
this requirement shall be based on the test
results furnished by the supplier and satisfactory
results when the splits and field tests are
compared with supplier tests.

7. SUPPLIER QUALITY CONTROL PLAN
(MINIMUM REQUIREMENTS)

71 The Supplier's Quality Control Plan shall
identify the following:

7.1.1  Facility type (refinery, terminal, in-line).
7.1.2  Facility location.

7.1.3 Name and telephone number of the
person responsible for quality control at the
facility.

7.1.4 Quality control tests and testing
frequency to be performed on each type of
emulsion.

7.1.5 Name and location of the laboratory
performing quality control tests on the emulsion
that is shipped.

7.2 The Supplier's Quality Control Plan shall
include a declaration stating that if a test result
indicates that a shipment of emulsion is not in
compliance with the purchase specifications, the
Supplier shall:
(1) Identify the material in the shipment,
(2) Immediately cease the shipment until
the material complies with the
specification,
(3) Immediately notify CDOT regarding
the shipment in question,
(4) Immediately notify the Contractors
scheduled to use the material from the
shipment in question,
(5) Notify CDOT prior to resuming
shipment; and
(6) Implement any mutually agreed upon
procedures for the disposition of the
material.

7.3 The Supplier's quality control plan shall
describe method and frequency for initial testing,
specification compliance testing, and quality
control testing for guiding the manufacturer.

7.3.1 Initial Testing - For each type of
emulsion to be supplied, specification
compliance testing shall be initially performed
and the results of that testing provided to CDOT,
accompanied by a sample of the material
represented by the test results. Specification
compliance testing shall confirm that the
emulsion conforms to all requirements of



Section 702 of the Standard Specifications. This
will be concurrent with the first shipments of the
construction season when the emulsion is being
made for the first time that season.

7.3.2 Specification Compliance Testing -
Specification compliance testing shall be run on
a routine basis and the results submitted to
CDOT at a minimum of once per month.

7.3.3 Quality Control Testing for Guiding
the Manufacturer — Tests to determine
conformance with Section 702 of the Standard
Specifications tests shall be conducted as
needed for quality control. The Quality Control
Plan shall indicate the frequency of this testing.
Non-Section 702 tests, of the Standard
Specifications, may be used for guiding the
manufacturer. The use of non-Section 702 tests
does not preclude the need to meet Section 702
requirements or to run complete Section 702
tests as indicated in the Quality Control Plan.

7.4 The Supplier's quality control plan shall
include a statement that the Supplier will
prepare and maintain summary reports for all
quality control and specification compliance
tests performed, and will submit them to CDOT
on request.

7.5 The Supplier’s quality control plan shall
provide an outline of the procedure to be
followed for checking transport vehicles before
loading to prevent contamination of shipments.
The outline shall include a statement that the
Transport Vehicle Inspection Report, signed by
the designated inspector, shall be maintained in
the Supplier's records and will be made
available to CDOT on request.

8. CDOT EVALUATION PROCEDURE

8.1 CDOT will verify that the Supplier's
quality control plan is adequate. CDOT may visit
the shipping site when required.

8.2 CDOT will notify the Supplier whether or
not the Supplier's application for Certified
Emulsion Supplier status has been granted. The
notification shall include a list of the types of
emulsions covered.
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8.3 CDOT may verify that the Supplier's
specification compliance testing laboratory is
currently covered by AASHTO accreditation.

8.4 CDOT may verify that the Supplier's
specification compliance testing laboratory
participates in the WCTG round robin testing
program or an equal program.

8.5 CDOT may perform split sample testing
in accordance with Section 10.

8.6 CDOT will perform quality assurance
testing.

8.7 CDOT may inspect the operations of the
Supplier's facility including those related to the
emulsion shipments if required.

8.8 CDOT will post the Supplier's name and
approved emulsion type on CDOT’s Qualified
Manufacturers List (QML) within the Approved
Products List. Reference
www.dot.state.co.us/App APL/QML.cfm .

9. REQUIREMENTS FOR  SHIPPING
EMULSIONS BY AN APPROVED SUPPLIER

9.1 The Supplier's Quality Control Plan as
approved by CDOT (Section 8) shall be
implemented.

9.2 Each shipment shall be accompanied by
two copies of the bill of lading, which shall
include:

(1) The name and location of the

Supplier,

) The type of emulsion,
) The quantity of material shipped,
) The date of shipment,
) A statement certifying the material
meets specification requirements
(COC). The COC statement will certify
the material was manufactured and
tested in accordance with the CDOT
approved Quality Control Plan (Section
7) and, therefore, meets state
requirements (example in Chapter 400),
and
(6) A statement certifying that the
transport vehicle was inspected before
loading and was found acceptable for
the material shipped. The COC
statement will certify the material was

(2
(3
(4
(5
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manufactured and tested in accordance
with CDOT’s approved Quality Control
Plan (Section 7) and, therefore, meets
state requirements.

9.3 If the specification compliance test
results do not conform to emulsion
specifications, the Supplier shall remove the
non-compliant material from the shipping queue
as outlined in Subsection 7.2.

10. SPLIT SAMPLE TESTING

10.1 CDOT may request split sample testing.
The test results will be exchanged as soon as
they are available.

10.2  If the split sample test data is not within
the precision specified for that particular test a
review of both sampling and testing procedures
will be conducted by both the supplier and
CDOT. If precision statements are not available,
the test results should not differ by more than
two standard deviations of the latest available
WCTG Round Robin test results for that test.

11. REPORT AND DATA SHEETS

11.1  Supplier Reports - The Supplier shall
prepare the reports described in Subsections
6.1,6.3,6.6,6.7,7.2,7.4,7.5,9.2,and 9.3.

12. RECERTIFICATION

12.1 If a supplier has been decertified and
seeks to be recertified, the supplier must fulfill
the requirements for certification, as per Section
6.

13. FIELD QUALITY CONTROL OF
EMULSION(S)

13.1 The field quality control of the emulsion
shall be the responsibility of the Contractor. Prior
to accepting deliveries of emulsion, the
contractor shall submit a Field Quality Control
(FQC) Plan for emulsion addressing all key
elements as listed in Section 14. This FQC Plan
will be included within the Contractor's quality
control plan for asphalt concrete. The FQC Plan
shall be submitted at least 10 days prior to

commencing paving operations. The purpose of
the FQC Plan is to describe proper handling
techniques for the emulsion to maintain
specification conformance of emulsion
properties during transportation, storage, and
production operations. The Engineer will review
the FQC Plan, and the paving operations will not
begin until the FQC Plan has been approved in
writing.

13.2  The contents of the emulsion FQC Plan
shall be project specific and shall be kept current
to the production and mixture operations
employed at any time. Prior to executing any
change to emulsion handling, the FQC Plan
shall be revised to incorporate the change.

Engineer approval of the revised FQC Plan, in
writing, will be required before the change is
made to emulsion handling. Failure to keep the
FQC Plan current may affect subsequent
decisions by the Engineer, such as those made
to address a correction of failed material.

13.3 The Contractor shall confirm and
document that the Supplier that manufactures
the emulsion is on CDOT’s Qualified Emulsion
Suppliers list as referenced in Subsection 8.8.

13.4  The Contractor shall indicate, in writing,
what steps will be taken to ensure that the FQC
Plan is followed and what action will be taken to
correct the situation if it is found that the plan is
not being followed.

14. MINIMUM REQUIREMENTS FOR THE
CONTRACTOR’S EMULSION FIELD QUALITY
CONTROL PLAN

141 The FQC Plan shall identify all
subcontractors responsible for handling the
emulsion. This will include the firm hauling the
emulsion unless that firm is the emulsion
supplier or is employed by the emulsion
supplier.

14.2  The responsibilities of each party having
a role in executing the FQC Plan shall be
identified.

143 The FQC Plan shall describe how
changes in type or supplier of the emulsion,
used on the paving job, will be implemented.
The change must not result in mixing of different



emulsions. If mixing does occur, the mixed
emulsion shall not be incorporated in the project.
The Contractor shall inform the Engineer in
advance of any change in type or supplier of the
emulsion.

144 The anticipated mode of emulsion
delivery shall be described. The process of tank
inspection, prior to initial filling, will be described.
The tanks on the project site must be completely
empty and free of contaminants to avoid
contamination of the emulsion delivered to the
project.

145 Any special handling or storage
requirements of the emulsion shall be fully
described. These shall comply with the
manufacturer’'s recommendations for that type of
emulsion. The FQC Plan shall conform to these
special requirements.

14.6  As detailed by the emulsion supplier,
based on the type of materials used to produce
the specific emulsion, any potential limitations of
the emulsion relative to prolonged storage,
exposure to prolonged and/or elevated heating,
susceptibility to stratification and/or separation,
etc. shall be fully described. The Contractor’s
FQC Plan shall describe how these limitations of
the emulsion shall be addressed.

14.7 If agitation is used in emulsion storage
tanks, the capacity and methods of agitation
within the storage tank(s) shall be described.

CP 11
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14.8  Provisions to avoid damage to emulsion
during the suspension of paving operations shall
be described. These provisions will detail limits
to the storage times and corresponding
temperature limits.

14.9 The emulsion rotation FQC Plan shall
be described. (First-in / First-out basis, for
example).

14.10 Any on-site sampling and testing shall
be described with respect to sampling location,
tests to be conducted, and control limits for test
results. On-site sampling methods and facilities
shall be fully described. It is a good practice for
the Contractor to obtain and retain samples of
emulsion when delivered to the project. These
samples can be tested if emulsion problems
occur. These test results can help isolate the
cause of emulsion problems. Emulsion
performance test requirements are contained in
Section 702 of the Standard Specifications.

14.11 The FQC Plan shall describe methods
for identifying the emulsion contained in each
storage tank. Clear and consistent labeling of
each tank shall be included in these methods.

14.12 The emulsion temperatures in the tanks
shall be routinely monitored, at a minimum of
once per day. Procedures and equipment for
this monitoring shall be described. Results of
this monitoring shall be made available to the
Engineer upon request.
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Supplier Name: Date:
Refinery Name: Refinery Location:
Supplier Lab: Supplier Lab Location:

Emulsion Type:

CP 11, Asphalt Emulsion Supplier Certification Checklist

designated inspector, shall be maintained in the supplier's records, and will be made

available t0 CDOT UPON FEAUEST?......oiiiiieie ittt ettt et e e e s e e e e

Subsection
5.1 Does supplier's lab have current AMRL accreditation? ...........occcveeeiiiieeiiciieee e
5.2 Do the labs performing routine QC testing participate in
WCTG Round Robin testing or €qUal? ......coooeiiiiiiiiie e
6.1 Written request submitted to CDOT to ship binder under the
Supplier Certification Requirements system listing the emulsion to which it applies? .
6.1.1  Initial test data SUPPIIEAT. .. ..o
6.1.1  Split sample provided to CDOT once per construction season per grade?..................
6.3 QC plan submitted t0 CDOT? ... e s
SUPPLIER QC PLAN:
Subsection
7.1 FaCility type ISTEAT ..
7.1.2  Facility 10CatION ISTEAT ... e
7.1.3 Name of person responsible for QC at the facility? ..........cccooeririi e
7.1.4  List of QC tests & frequency to be used on emulsion?..........ccccoveiiiienie s,
7.1.5 Name & location of lab performing these testS? ...
7.2 Does Plan state that, if a shipment is not within specification, the supplier shall:
(1) Identify the material in the shipment? ..........coo o
(2) Immediately cease shipment until material complies with the specification? .............
(3) Immediately notify CDOT regarding the shipment in question? .........cccooveeiiiieenne
(4) Immediately notify the Contractors scheduled to use the material
from the shipment in QUESTION? .......oo i
(5) Notify CDOT prior to resuming Shipment? .........coooiiiiiie e
(6) Implement any mutually agreed upon procedures for
the disposition of the Material? ..o
7.3 Does plan describe the method and frequency for initial testing,
QC testing & specification compliance testing? .......cccovvvverieii e
7.3.1  Results of specification compliance testing supplied to CDOT
aloNg WIth @ SAMPIET ... e e
7.3.1  Results confirm that the Emulsion conforms to Section 7027 ..........cccoovcviiiievceeennnen.
7.3.2 Plan states that specification compliance testing is performed
routinely & results submitted to CDOT mMonthly? ..o,
7.3.3 Plan indicates frequency of testing to determine conformance with Section 7027 ......
7.4 Plan states that supplier will maintain summary reports for
all QC & Spec Compliance tests performed, and will submit to CDOT upon request?
7.5 Plan contains an outline of the procedure for checking transport
vehicles before loading to prevent contamination?..........ccccooviie i
7.5.1  Outline includes statement that the transport vehicle inspection report, signed by the

Yes/ No
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CP 11, Asphalt Contractor Field Quality Control Checklist

Contractor Name: Date:
Project Number:
Project Code:
Project Location:

FIELD QUALITY CONTROL OF EMULSION(S)

Yes/ No
Subsection
13.1  Was the Contractor’s Field Quality Control (FQC) Plan submitted 10
Lo b= NV ol 10T g (oI oY= 1V o o [ SRR
13.2 Is the emulsion FQC plan specific to this Project? .........cccoeviiiinii e
13.2  Does the emulsion FQC plan apply to current emulsion handling?..........ccccooeeiiiinininneens

Does the Contractor’s Emulsion Field Quality Control Plan Address the Following:

Subsection

14.1 List of the subcontractors handling the emulsion?..........coooiii e
14.2  Responsibilities of the parties executing the emulsion FQC Plan? .........ccccovieiiiiiieniiiienn.
14.3  How emulsion type changes will be handled? ..........ooi i
14.4  Delivery mode and tank inspection before filling? ...,
14.5  Special handling and suppliers recommended handling? .........coocoeiriiiieiniiee e
14.6  Limitations on the type of emulsion with respect to handling?............ccooiiiiiii e
14.7  Method of agitating emulsion in the tank (if any)? .......oooi e
14.8  Emulsion handling during paving delays?..........ocei i
14.9  Emulsion rotation plan (i.e. First-in / First-0ut) ? ..o
14.10 On-site sampling Plan (if @NY)? ..o e aee s
14.11 Emulsion identification plan (tank 1abeling)?.........coo i
14.12 Emulsion temperature monitoring (Minimum oNnce Per day)? .......ccceeeiceeeeenieeene e

CDOT Bituminous Lab: 303-398-6530
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Part |, Sub-Part 3:

Hydraulic Cement - 05

1. REFERENCED DOCUMENTS

1.1 CDOT Standard Specifications for Road
and Bridge Construction; Revision of 701 —
Hydraulic Cement

1.2 ASTM Standards:

ASTM C 150 Standard Specification for
Portland Cement

ASTM C 183 Standard Practice for
Sampling and the Amount of Testing of
Hydraulic Cement

ASTM C 595 Standard Specification for
Blended Hydraulic Cement

ASTM C 1157 Standard Performance
Specification for Hydraulic Cement

2. TERMINOLOGY

2.1 See ASTM C 219 Standard Terminology
Relating to Hydraulic Cement.

2.2 Supplier — In this Standard, a Cement
Supplier shall be defined as one who
manufactures hydraulic cement.

2.3 Supplier — In this Standard, a Concrete
Supplier shall be defined as one who
manufactures concrete mix. Among the
ingredients of a concrete mix is hydraulic
cement.

2.4 Contractor — The company under
contract with CDOT to produce products using
hydrated cement.

3. SIGNIFICANCE AND USE

3.1 This Standard specifies requirements
and procedures for a certification system that
shall be applicable to all Cement Suppliers
providing hydraulic cement. These provisions
initially apply to the plant manufacturing the
hydraulic ~ cement. These  provisions
subsequently apply to the Contractor, after

delivery of the hydraulic cement to the
Contractor, for use on CDOT projects.

3.2 This Standard specifies procedures
intended to minimize disruption of hydraulic
cement shipments. This is accomplished by a
certification system that evaluates quality control
and specification compliance tests performed by
the Cement Supplier according to their quality
control plans.

4. SAMPLING

4.1 All test samples required by this
standard shall be obtained in accordance with
ASTM C 183. The use of a random sampling
procedure is mandatory to the establishment of
a valid quality assurance program.

5. TESTING REQUIREMENTS

5.1 Testing required for this Standard shall
be performed by a laboratory currently
accredited by the Cement and Concrete
Reference Laboratory (CCRL). Any satellite
laboratory of a Cement Supplier that performs
required testing under this Standard shall be
identified in the submitted Quality Control Plan
(Section 7).

6. SUPPLIER CERTIFICATION
REQUIREMENTS

6.1 Cement Suppliers shall submit to the
CDOT Product Evaluation Coordinator (PEC),
CDOT Form #595, Pre-Approved Product
Evaluation Request & Summary for each type of
hydraulic cement intended for use on CDOT
projects.  Instructions for completing CDOT
Form #595 can be found at:
http://www.dot.state.co.us/App_APL/ . The Form
#595 is designed as a PDF Writeable form,
which must be completed by the Manufacturer
or their Product Representative. The completed
form shall be returned to CDOT’s Product
Evaluation Coordinator as an e-mail attachment.



6.2 In addition to completing CDOT Form
#595, the following shall be supplied to the PEC:

6.2.1 A brief outline of the procedures used to
evaluate the finished product including sampling
and testing frequency and the sample
preparation employed, including chemical
analysis methods used such as X-ray, atomic
absorption spectroscopy, and/or wet chemistry.

6.2.2 The results of all applicable chemical
and/or physical tests required by ASTM C 150,
C 595 or C 1157 on the most recent 40 samples
(20 pairs) tested. The results shall be submitted
in the format outlined in ASTM C 183 in
particular the table entitled “Test Data” with the
critical limits calculated as described. Test
results  shall include optional testing
requirements detailed in the CDOT Standard
Specifications; Revision of 701 Hydraulic
Cement.

6.2.3 A copy of the CCRL certification for the
laboratory performing testing.

6.2.4 A copy of the Cement Supplier's Quality
Control Plan, which complies with the
requirements of Section 7.

6.3 A sample of the proposed hydraulic
cement shall be shipped to the Concrete and
Physical Properties Program at the Materials
and Geotechnical Branch, 4670 North Holly
Street, Unit A, Denver, Colorado 80216-6408.

6.4 The Cement Supplier shall allow CDOT
to visit the production and/or shipping site to
observe the Cement Supplier’s quality control
activities, to inspect the facilities, and to obtain
samples for tests.

6.5 The Cement Supplier shall follow the
procedures described in the CDOT approved
quality control plan.

6.6 The Cement Supplier shall establish a
continuing test record for every test required for
each Type of hydraulic cement included in the
written request as prepared to satisfy the
requirements of Subsection 6.1.

6.7 The Cement Supplier shall submit to
CDOT all reports required by this standard in a
format approved by CDOT.
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6.8 The Cement Supplier shall have a
satisfactory record of compliance with CDOT
project specifications. Decisions by CDOT
concerning this requirement shall be based on
the test results furnished by the Cement
Supplier’s tests.

7. SUPPLIER QUALITY CONTROL PLAN
(MINIMUM REQUIREMENTS)

7.1 The Cement Supplier's Quality Control
Plan shall identify the following:

7.1.1  Facility type.
7.1.2  Facility location.

7.1.3 Name and telephone number of a
person at each production facility, responsible
for quality control of material shipped to CDOT
projects.

7.1.4 Quality control tests and testing
frequency to be performed on each hydraulic
cement.

7.1.5 Name and location of the laboratory
performing quality control tests on the hydraulic
cement.

7.2 The Cement Supplier's Quality Control
Plan shall include a declaration stating that if a
test result indicates that a shipment of hydraulic
cement does not comply with the purchase
specifications, the Cement Supplier shall:

7.2.1  Identify the material in the shipment,

7.2.2 Immediately cease the shipment until
the material complies with the specification,

7.2.3 Immediately notify CDOT regarding the
shipment in question,

7.2.4 Immediately notify the Contractors and
Concrete Suppliers scheduled to use the
material from the shipment in question, notify
CDOT prior to resuming shipment; and
implement any mutually agreed upon
procedures for the disposition of the material.

7.3 The Cement Supplier's Quality Control
Plan shall describe method and frequency for
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initial testing, quality control testing, and
specification compliance testing.

7.3.1 Initial Testing - For each type of
hydraulic cement to be supplied, specification
compliance testing shall be initially performed
and the results of that testing provided to CDOT,
accompanied by a sample of the material
represented by the test results. Specification
compliance testing shall confirm that the
hydraulic cement conforms to all requirements of
Section 701 of the Standard Specifications.

7.3.2 Quality Control Testing — Tests to
determine conformance with Section 701 of the
Standard Specifications shall be conducted as
needed for quality control. The Cement
Supplier’s Quality Control Plan shall indicate the
frequency of this testing.

7.3.3 Specification Compliance Testing —
Specification compliance testing shall be run on
a routine basis and the results submitted to
CDOT at a minimum of once per month for each
type of approved material manufactured during
the month.

7.4 The Cement Supplier's Quality Control
Plan shall include a statement that the Cement
Supplier will prepare and maintain summary
reports for all quality control and specification
compliance tests performed, and will submit
them to CDOT on request.

7.5 The Cement Supplier’'s Quality Control
Plan shall provide an outline of the procedure to
be followed for checking transport vehicles
before loading to prevent contamination of
shipments. The outline shall be maintained in
the Cement Supplier's records and will be made
available to CDOT on request.

8. CDOT EVALUATION PROCEDURE

8.1 CDOT will verify that the Cement
Supplier's Quality Control Plan is adequate.
CDOT may visit the shipping site when required.

8.2 CDOT will notify the Cement Supplier
whether or not the Cement Supplier's application
for the Qualified Manufacturers List has been
granted. The notification shall include a list of
the cement Types covered.

8.3 CDOT may verify that the Cement
Supplier's  specification compliance testing
laboratory is currently CCRL accredited.

8.4 CDOT may perform split sample testing
in accordance with Section 10.

8.5 CDOT may perform quality assurance
testing.

8.6 CDOT may inspect the operations of the
Cement Supplier's facility, including those
related to shipments if required.

8.7 CDOT will post the Supplier's name and
approved cement type on CDOT’s Qualified
Manufacturers List (QML) within the Approved
Products List. The web site is:
www.dot.state.co.us/App_APL/QML.cfm .

9. REQUIREMENTS FOR SHIPPING
HYDRAULIC CEMENT BY AN APPROVED
SUPPLIER

9.1 The Cement Supplier's Quality Control
Plan as approved by CDOT (Section 7) shall be
implemented.

9.2 Each shipment shall be accompanied by
two copies of the bill of lading, which shall
include:

9.2.1 The name and location of the Cement
Supplier,

9.2.2 The Type of hydraulic cement shipped,
9.2.3 The quantity of material shipped,
9.2.4 The date of shipment,

9.25 A statement certifying the material
meets specification requirements (COC) and,

9.2.6 A statement certifying that the transport
vehicle was inspected before loading and was
found acceptable for the material shipped.

9.3 If the specification compliance test
results do not conform to Section 701
specifications, the Cement Supplier shall
remove the non-compliant material from the
shipping queue as outlined in Subsection 7.2.



10. SPLIT SAMPLE TESTING

10.1 CDOT may request split sample testing.
The test results will be exchanged as soon as
they are available.

10.2  If the split sample test data is not within
the precision specified for that particular test a
review of both sampling and testing procedures
will be conducted by both the Cement Supplier
and CDOT.

11. REPORT AND DATA SHEETS

11.1  Cement Supplier Reports - The Cement
Supplier shall prepare the reports described in
Subsections 6.1, 6.2, 9.2, and 9.3.
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Part |, Sub-Part 4:

Fly Ash and Pozzolan - 05

1. REFERENCED DOCUMENTS

1.1 CDOT Standard Specifications for Road
and Bridge Construction; Revision of 701 —
Hydraulic Cement

1.2 ASTM Standards:

ASTM C 311 Standard Test Methods for
Sampling and Testing Fly Ash or Natural
Pozzolans for Use in Portland Cement Concrete.

ASTM C 618 Standard Specification for
Coal Fly Ash and Raw or Calcined Natural
Pozzolan for Use in Concrete.

2. TERMINOLOGY

2.1 See ASTM C 219 Standard Terminology
Relating to Hydraulic Cement.

2.2 Supplier — In this Standard, a Fly Ash
Supplier shall be defined as one who provides
fly ash for use on CDOT projects.

2.3 Supplier — In this Standard, a Concrete
Supplier shall be defined as one who
manufactures concrete mix. Fly ash may be
among the ingredients of a concrete mix.

2.4 Contractor — The company under
contract with CDOT to produce products using
fly ash.

3. SIGNIFICANCE AND USE

3.1 This Standard specifies procedures
intended to minimize disruption of fly ash
shipments. This is accomplished by a
certification system that evaluates quality control
and specification compliance tests performed by
the Fly Ash Supplier according to their quality
control plans.

3.2 This Standard specifies requirements
and procedures for a certification system that
shall be applicable to all fly ash suppliers
providing fly ash. The requirements and
procedures shall apply to materials that meet the

requirements of CDOT specifications for fly ash.
These provisions initially apply to the plant
producing the fly ash. These provisions
subsequently apply to the Contractor, after
delivery of the concrete mix to the Contractor,
for use on CDOT projects.

4. SAMPLING

41 All test samples required by this
Standard shall be obtained in accordance with
ASTM C 311. The use of a random sampling
procedure is mandatory to the establishment of
a valid quality assurance program.

5. TESTING REQUIREMENTS

5.1 Testing required for this Standard shall
be performed by a laboratory currently
accredited by the Cement and Concrete
Reference Laboratory (CCRL). Any satellite
laboratory of a Fly Ash Supplier that performs
required testing under this Standard shall be
identified in the submitted Quality Control Plan
(Section 7).

6. SUPPLIER CERTIFICATION
REQUIREMENTS

6.1 Fly Ash Suppliers shall submit to the
CDOT Product Evaluation Coordinator (PEC),
CDOT Form #595, Pre-Approved Product
Evaluation Request & Summary for each source
and Class of fly ash intended for use on CDOT
projects. Instructions for completing Form #595
can be found at
http://www.dot.state.co.us/App_APL/ . The #595
is designed as a PDF Writeable form, which
must be completed by the Manufacturer or their
Product Representative. The completed form
shall be returned to CDOT’s Product Evaluation
Coordinator as an e-mail attachment.

6.2 In addition to completing CDOT Form
#595, the following shall be supplied to the PEC:

6.2.1 A brief outline of the procedures used to
evaluate the finished product including; sampling



and testing frequency and the sample
preparation employed, including chemical
analysis methods used such as X-ray, atomic
absorption spectroscopy, and/or wet chemistry.

6.2.2 The results of all applicable chemical
and/or physical tests required by ASTM C 618
on the most recent 40 samples (20 pairs) tested.
The results shall be submitted in the format
outlined in ASTM C 311 in particular the table
entitted "Test Data" with the critical limits
calculated as described. Test results shall
include optional testing requirements detailed in
the CDOT Standard Specifications; Revision of
701 Hydraulic Cement.

6.2.3 A copy of the CCRL certification for the
laboratory performing testing.

6.2.4 A copy of the Fly Ash Supplier's Quality
Control Plan, which complies with the
requirements of Section 7.

6.2.5 A report from the Fly Ash Supplier
documenting the results of testing the fly ash
from that source in accordance with the Toxicity
Characteristic Leaching Procedure (TCLP)
described in 40 CFR 261, Appendix Il. The
report shall include the results of TCLP testing
for heavy metals and other contaminants found
in the fly ash. The report shall list the
contaminants tested, and the allowable levels for
each contaminant tested.

6.3 A sample of the proposed fly ash shall
be shipped to the Concrete and Physical
Properties Program at the Materials and
Geotechnical Branch, 4670 North Holly Street,
Unit A, Denver, Colorado 80216-6408.

6.4 The Fly Ash Supplier shall allow CDOT
to visit the production and/or shipping site to
observe the Fly Ash Supplier's quality control
activities, to inspect the facilities, and to obtain
samples for tests.

6.5 The Fly Ash Supplier shall follow the
procedures described in the CDOT approved
quality control plan.

6.6 The Fly Ash Supplier shall establish a
continuing test record for every test required for
each Type of fly ash included in the written
request as prepared to satisfy the requirements
of Subsection 6.1.
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6.7 The Fly Ash Supplier shall submit to
CDOT all reports required by this standard in a
format approved by CDOT.

6.8 The Fly Ash Supplier shall have a
satisfactory record of compliance with CDOT
project specifications. Decisions by CDOT
concerning this requirement shall be based on
the test results furnished by the Fly Ash Supplier
and satisfactory results when the splits and field
tests are compared with Fly Ash Supplier tests.

7. SUPPLIER QUALITY CONTROL PLAN
(MINIMUM REQUIREMENTS)

7.1 The Fly Ash Supplier's Quality Control
Plan shall identify the following:

7.1.1  Facility type.
7.1.2  Facility location.

7.1.3 Name and telephone number of a
person at each production facility, responsible
for quality control of material shipped to CDOT
projects.

7.1.4 Quality control tests and testing
frequency to be performed on each fly ash.

7.1.5 Name and location of the laboratory
performing quality control tests on the fly ash.

7.2 The Fly Ash Supplier's Quality Control
Plan shall include a declaration stating that if a
test result indicates that a shipment of fly ash
does not comply with the purchase
specifications, the Fly Ash Supplier shall:

7.2.1  Identify the material in the shipment,

7.2.2 Immediately cease the shipment until
the material complies with the specification,

7.2.3 Immediately notify CDOT regarding the
shipment in question,

7.2.4 Immediately notify the Contractors and
Concrete Suppliers scheduled to use the
material from the shipment in question,

7.25 Notify CDOT prior to resuming
shipment; and
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7.2.6 Implement any mutually agreed upon
procedures for the disposition of the material.

7.3 The Fly Ash Supplier's Quality Control
Plan shall describe method and frequency for
initial testing, quality control testing, and
specification compliance testing.

7.3.1 Initial Testing — For each fly ash
product to be supplied, specification compliance
testing shall be initially performed and the
results of that testing provided to CDOT,
accompanied by a sample of the material
represented by the test results. Specification
compliance testing shall confirm that the fly ash
conforms to all requirements of Section 701 of
the Standard Specifications.

7.3.2 Quality Control Testing — Tests to
determine conformance with Section 701 of the
Standard Specifications shall be conducted as
needed for quality control. The Supplier's
Quality Control Plan shall indicate the frequency
of this testing.

7.3.3 Specification Compliance Testing —
Specification compliance testing shall be run on
a routine basis and the results submitted to
CDOT at a minimum of once per month for each
Type of approved material manufactured during
the month.

7.4 The Fly Ash Supplier's Quality Control Plan
shall include a statement that the Fly Ash
Supplier will prepare and maintain summary
reports for all quality control and specification
compliance tests performed, and will submit
them to CDOT on request.

7.5 The Fly Ash Supplier’s Quality Control Plan
shall provide an outline of the procedure to be
followed for checking transport vehicles before
loading to prevent contamination of shipments.
The outline shall be maintained in the Fly Ash
Supplier's records and will be made available to
CDOT on request.

7.6 A new TCLP report shall be submitted to
the PEC annually. Additional TCLP testing may
be required when the department suspects that
the fly ash source may have been contaminated.

8. CDOT EVALUATION PROCEDURE

8.1 CDOT will verify that the Fly Ash
Supplier's Quality Control Plan is adequate.
CDOT may visit the shipping site when required.

8.2 CDOT will notify the Fly Ash Supplier
whether or not the Fly Ash Supplier's application
for the Qualified Manufacturers List has been
granted. The notification shall include a list of
the fly ash products covered.

8.3 CDOT may verify that the Fly Ash
Supplier's  specification compliance testing
laboratory is currently CCRL accredited.

8.4 CDOT may perform split sample testing
in accordance with Section 10.

8.5 CDOT may perform quality assurance
testing.

8.6 CDOT may inspect the operations of the
Fly Ash Supplier's facility including those related
to shipments if required.

8.7 CDOT will post the Supplier's name and
approved fly ash type on CDOT’s Qualified
Manufacturers List (QML) within the Approved
Products  List. The web site is:
www.dot.state.co.us/App_APL/QML.cfm .

9. REQUIREMENTS FOR SHIPPING FLY ASH
BY AN APPROVED SUPPLIER

9.1 The Fly Ash Supplier's Quality Control
Plan as approved by CDOT (Section 7) shall be
implemented.

9.2 Each shipment shall be accompanied by
two copies of the bill of lading, which shall

include:

9.2.1 The name and location of the Fly Ash
Supplier and the plant producing the fly ash,

9.2.2 The class of fly ash,
9.2.3 The quantity of material shipped,
9.2.4 The date of shipment,

9.25 A statement certifying the material
meets specification requirements (COC) and,



9.2.6 A statement certifying that the transport
vehicle was inspected before loading and was
found acceptable for the material shipped.

9.3 If the specification compliance test
results do not conform to Section 701
specifications, the Fly Ash Supplier shall remove
the non-compliant material from the shipping
queue as outlined in Subsection 7.2.

10. SPLIT SAMPLE TESTING

10.1 CDOT may request split sample testing.
The test results will be exchanged as soon as
they are available.

10.2  If the split sample test data is not within
the precision specified for that particular test a
review of both sampling and testing procedures
will be conducted by both the Fly Ash Supplier
and CDOT.

11. REPORT AND DATA SHEETS
111 Fly Ash Supplier Reports - The Fly Ash

Supplier shall prepare the reports described in
Subsections 6.1, 6.2, and 9.2.
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Part |, Sub-Part 5:

Hydrated Lime - 05

1. REFERENCED DOCUMENTS

1.1 CDOT Standard Specifications for Road
and Bridge Construction, Subsection
712.03 — Hydrated Lime

1.2 AASHTO Standards:

AASHTO M 303 - Lime for Asphalt
Mixtures

AASHTO R 38 — Quality Assurance of
Standard Manufactured Materials

1.3 ASTM Standards:

ASTM C 25 - Standard Test Methods for
Chemical Analysis of Limestone,
Quicklime, and Hydrated Lime

ASTM C 50 - Standard Practice for
Sampling, Inspection, Packing, and
Marking of Lime and Limestone
Products

ASTM C 110 - Standard Test Methods
for Physical Testing of Quicklime,
Hydrated Lime, and Limestone

ASTM C 207 - Standard Specification
for Hydrated Lime for Masonry
Purposes

ASTM C 977 - Standard Specification
for Hydrated Lime for Soil Stabilization

2. TERMINOLOGY

2.1 See ASTM C 51 Standard Terminology
Relating to Lime and Limestone (as used by the
Industry).

2.2 Supplier — In this Standard, a Supplier
shall be defined as one who manufactures
hydrated lime.

2.3 Contractor — The company under
contract with CDOT to produce products using
hydrated lime.

3. SIGNIFICANCE AND USE

3.1 This Standard specifies procedures
intended to minimize disruption of hydrated lime
shipments. This is accomplished by a
certification system that evaluates quality control
and specification compliance tests performed by
the Supplier on samples obtained prior to
shipment.

3.2 This Standard specifies requirements
and procedures for a certification system that
shall be applicable to all Suppliers providing
hydrated lime. These provisions initially apply to
the plant manufacturing the hydrated lime.
These provisions subsequently apply to the
Contractor, after delivery of the hydrated lime to
the Contractor, for use on CDOT projects.

4. SAMPLING

41 All test samples required by this
Standard shall be obtained in accordance with
ASTM C 50. The use of a random sampling
procedure is mandatory to the establishment of
a valid quality assurance program.

5. TESTING REQUIREMENTS

5.1 Laboratories that perform the required
testing under this Standard shall list
qualifications in the submitted Supplier Quality
Control Plan. Any satellite laboratory of a
Supplier that performs required testing under
this Standard shall be identified in the submitted
Supplier Quality Control Plan (Section 7).

6. SUPPLIER REQUIREMENTS

6.1 Suppliers shall submit to the CDOT
Product Evaluation Coordinator (PEC), CDOT
Form #595, Pre-Approved Product Evaluation
Request & Summary for source and use of
hydrated lime intended for use on CDOT
projects. Instructions for completing Form #595
can be found at
http://www.dot.state.co.us/App_APL/ . The #595
is designed as a PDF Writeable form, which



must be completed by the Manufacturer or their
Product Representative. The completed form is
to be returned to CDOT’s Product Evaluation
Coordinator as an e-mail attachment.

6.2 In addition to completing CDOT Form
#595, the following shall be supplied to the PEC:

6.2.1 A brief outline of the procedures used to
evaluate the finished product including; sampling
and testing frequency, and the sample
preparation employed, including chemical
analysis methods used.

6.2.2 The results of all applicable chemical
and/or physical tests required by AASHTO M
303, ASTM C 110, ASTM C 207 or ASTM C 977
on the most recent 20 samples tested. The
results shall be submitted in a tabular format
with the critical limits indicated.

6.2.3 A copy of the Supplier’s Quality Control
Plan, which complies with the requirements of
Section 7.

6.3 A sample of the proposed hydrated lime
shall be shipped to the Concrete and Physical
Properties Program at the Materials and
Geotechnical Branch, 4670 North Holly Street,
Unit A, Denver, Colorado 80216-6408.

6.4 The Supplier shall allow CDOT to visit
the production and/or shipping site to observe
the Supplier's quality control activities, to inspect
the facilities, and to obtain samples for tests.

6.5 The Supplier shall follow the procedures
described in the CDOT approved quality control
plan.

6.6 The Supplier shall establish a continuing
test record for every test required for hydrated
lime included in the written request as prepared
to satisfy the requirements of Subsection 6.2.

6.7 The Supplier shall submit to CDOT all
reports required by this standard in a format
approved by CDOT.

6.8 The Supplier shall have a satisfactory
record of compliance with CDOT project
specifications. Decisions by CDOT concerning
this requirement shall be based on the test
results furnished by the Supplier and satisfactory
results when the splits and field tests are
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compared with Supplier tests.

7. SUPPLIER QUALITY CONTROL PLAN
(MINIMUM REQUIREMENTS)

7.1 The Supplier's Quality Control Plan shall
identify the following:

7.1.1  Facility type.
7.1.2  Facility location.

7.1.3 Name and telephone number of a
person at each production facility, responsible
for quality control of material shipped to CDOT
projects.

7.1.4 Quality control tests and testing
frequency to be performed on each hydrated
lime product.

7.1.5 Name and location of the laboratory
performing quality control tests on the hydrated
lime.

7.2 The Supplier's Quality Control Plan shall
include a declaration stating that if a test result
indicates that a shipment of hydrated lime does
not comply with the purchase specifications, the
Supplier shall:

7.2.1  Identify the material in the shipment,

7.2.2 Immediately cease the shipment until
the material complies with the specification,

7.2.3 Immediately notify CDOT regarding the
shipment in question,

7.24 Immediately notify the Contractors
scheduled to use the material from the shipment
in question,

7.25 Notify CDOT prior to resuming
shipment; and

7.2.6 Implement any mutually agreed upon
procedures for the disposition of the material.

7.3 The Supplier's Quality Control Plan shall
describe method and frequency for initial testing,
quality control testing, and specification
compliance testing.



CP 11
Page 28

7.3.1 Initial Testing - For each hydrated lime
product to be supplied, specification compliance
testing shall be initially performed and the
results of that testing provided to CDOT,
accompanied by a sample of the material
represented by the test results. Specification
compliance testing shall confirm that the
hydrated lime conforms to all requirements of
Subsection 712.03 of the  Standard
Specifications.

7.3.2 Quality Control Testing — Tests to
determine conformance with Subsection 712.03
of the Standard Specifications shall be
conducted as needed for quality control. The
Supplier's Quality Control Plan shall indicate the
frequency of this testing.

7.3.3 Specification Compliance Testing -
Specification compliance testing shall be run on
a routine basis and the results submitted to
CDOT at a minimum of once per month for each
Type of approved material manufactured during
the month.

7.4 The Supplier's Quality Control Plan shall
include a statement that the Supplier will
prepare and maintain summary reports for all
quality control and specification compliance
tests performed, and will submit them to CDOT
on request.

7.5  The Supplier's Quality Control Plan shall
provide an outline of the procedure to be
followed for checking transport vehicles before
loading to prevent contamination of shipments.
The outline shall be maintained in the Supplier's
records and will be made available to CDOT on
request.

8. CDOT EVALUATION PROCEDURE

8.1 CDOT will verify that the Supplier's
Quality Control Plan is adequate. CDOT may
visit the shipping site when required.

8.2 CDOT will notify the Supplier whether or
not the Supplier's application for the Qualified
Manufacturers List has been granted. The
notification shall include a list of the hydrated
lime products covered.

8.3 CDOT may perform split sample testing
in accordance with Section 10.

8.4 CDOT may perform quality assurance
testing.

8.5 CDOT may inspect the operations of the
Supplier's facility including those related to
shipments if required.

8.6 CDOT will post the Supplier's name and
approved product on CDOT's Qualified
Manufacturers List (QML) within the Approved
Products  List. The web site is
www.dot.state.co.us/App_APL/QML.cfm .

9. REQUIREMENTS FOR SHIPPING
HYDRATED LIME BY AN APPROVED
SUPPLIER

9.1 The Supplier's Quality Control Plan as
approved by CDOT (Section 7) shall be
implemented.

9.2 Each shipment shall be accompanied by
two copies of the bill of lading, which shall
include:

9.2.1  The name and location of the Supplier,
9.2.2 The Type of material shipped,

9.2.3 The quantity of material shipped,

9.2.4 The date of shipment,

9.25 A statement certifying the material
meets specification requirements (COC) and,

9.2.6 A statement certifying that the transport
vehicle was inspected before loading and was
found acceptable for the material shipped.

9.3 If the specification compliance test
results do not conform to Standard Specification
Subsection 712.03, the Supplier shall remove
the non-compliant material from the shipping
queue as outlined in Subsection 7.2.

10. SPLIT SAMPLE TESTING

10.1 CDOT may request split sample testing.
The test results will be exchanged as soon as
they are available.



10.2  If the split sample test data is not within
the precision specified for that particular test a
review of both sampling and testing procedures
will be conducted by both the Supplier and
CDOT.

11. REPORT AND DATA SHEETS

11.1  Supplier Reports - The Supplier shall
prepare the reports described in Subsections
6.1, 6.2 and 9.2.
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Part I, Sub-Part 6:

Steel Reinforcing Bars and
Steel Dowel Bars - 10

SCOPE: This sub-part provides
procedures for being included on the Qualified
Manufacturer List (QML) as a Fabricator of steel
reinforcing bars and dowel bar for CDOT
projects. CDOT will only accept steel reinforcing
bars and dowel bars by a Fabricator on the
QML.

CDOT will accept steel reinforcing bar
suppliers who have both participated in
AASHTO’s NTPEP (National Transportation
Product Evaluation Program) audit program of
steel rebar and have received evaluation results
deemed acceptable to CDOT. A letter must be
provided requesting to be placed on the QML
with any and all applicable NTPEP audit reports.
CDOT may request additional information if
necessary and may decertify a supplier for
failing to meet our expectations.

1. REFERENCED DOCUMENTS

Where applicable, the latest edition of the
following standards shall be considered a part of
these requirements.

1.1 CDOT Standard Specifications for Road
and Bridge Construction:
Section 412.13 — Joints
Section 602 — Reinforcing Steel
Section 709.01 — Reinforcing Steel
Section 709.03 — Dowel Bars and Tie
Bars

1.2 AASHTO Standards:

AASHTO M 31 — Standard Specification
for Deformed and Plain Carbon Steel Bars for
Concrete Reinforcement

AASHTO R 38 — Standard Practice for
Quality Assurance of Standard Manufactured
Materials

AASHTO T 244 — Standard Method of
Test for Mechanical Testing of Steel Products

AASHTO M 55 — Standard Method of
Test for Steel Welded Wire Reinforcement,
Plain, for Concrete

AASHTO M 221 — Standard Method of
Test for Steel Welded Wire Reinforcement,
Deformed, for Concrete

1.3 ASTM Standards:

ASTM A 184 — Standard Specification
for Welded Deformed Steel Bar Mats for
Concrete Reinforcement

ASTM A 370 — Standard Test Methods
and Definitions for Mechanical Testing of Steel
Products

ASTM A 615 — Standard Specification
for Deformed and Plain Billet-Steel Bars for
Concrete Reinforcement

ASTM A 706 - Low-Alloy Steel
Deformed and Plain Bars for Concrete
Reinforcement

ASTM A 996 — Standard Specification
for Rail-Steel and Axle-Steel Deformed Bars for
Concrete Reinforcement

ASTM D 3665 — Standard Practice for
Random Sampling of Construction Material

2. TERMINOLOGY

2.1  See AASHTO M 31 and ASTM A 370 for
terminology related to steel reinforcing bars and
dowel bars.

2.2 Coating Application Plant — The one who
produces a protective coated steel reinforcing
bar and a protective coated dowel bar.

2.3 Contractor — The company under contract
with CDOT to produce products using steel
reinforcing bars and dowel bars.



2.4 Deformed bar — Steel bar with protrusions;
a bar that is intended for use as reinforcement in
reinforced concrete construction.

2.5 Fabricator — The company, which cuts and
bends steel reinforcing bars either coated or
uncoated and/or assembles dowel bar baskets.
The company may also provide uncut lengths of
steel bar to the construction project site. Each
plant constitutes a separate company.

2.6 Plain bar — Steel bar without protrusions; a
bar that is intended for use as a dowel bar in
transverse joints of concrete pavement
construction.

2.7 Supplier — In this sub-part supplier shall be
defined as one who produces or mills uncoated
deformed steel reinforcing bars and steel plain
bars used by the Fabricator.

2.8 Uncoated bar — Steel bar without
protective coating.

29 Cement and Concrete Reference
Laboratory (CCRL) Laboratory Inspection
Program — Provides a comprehensive account
of how procedures, practices, equipment and
facilities compare with ASTM standards
requirements. The CCRL laboratory inspector:
checks critical equipment dimensions and
operating characteristics, watches a technician
demonstrate test procedures, and reviews the
quality system when covered by appropriate
ASTM standards.

3. SIGNIFICANCE AND USE

3.1 This Standard specifies requirements that
should be followed by the Supplier in
implementing an effective Quality Control (QC)
system. This is accomplished by a certification
system that evaluates quality control practices
and specification compliance tests performed by
the Supplier according to their quality control
plans.

3.2 This Standard specifies requirements and
procedures for a certification system that shall
be applicable to all Suppliers providing steel
reinforcing bars and dowel bars.

3.2.1  This Standard covers the responsibilities
of the Supplier from point of delivery of steel
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reinforcing bars and dowel bars to the
Fabricators plant, construction project site,
and/or Coating Application Plant.

4. SAMPLING

4.1 All number and frequency of test samples
required by this Standard shall be in accordance
with AASHTO M 31 and ASTM A 996 (as a
minimum) and the enhanced Manufacturer QC
program. It is expected that the QC tests are to
be tied to critical production processes as well
as to the final product.

4.2 In addition, the QC program required by
this Standard shall use stratified random
sampling techniques. Stratified random sampling
should be performed in accordance with ASTM
D 3665. The use of a stratified random
sampling procedure is mandatory to the
establishment of a valid QC program. All
random QC sample locations shall be properly
documented.

NOTE 1: Determination of random
locations (or timing) is universally applied to a
construction site or to a Fabricator production
line. ASTM D 3665 covers a flowing stream of
material that can be applied to the production
line of steel reinforcing bars and dowel bars.

5. TESTING REQUIREMENTS

5.1 An internal designated testing location
and/or facility of a Supplier that performs the
required testing under this Standard shall be
identified in the submitted Quality System
Manual (QSM) (per Section 9).

5.1.1 A copy of the certification of national
accreditation program such as CCRL shall be
reproduced in the submitted Quality System
Manual (QSM) (per Section 9).

5.2 Testing required for this Standard shall be
performed by qualified Supplier personnel
through appropriate QC programs or appropriate
training programs.

5.3 As a minimum, the Supplier's programs
used shall include the following;
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5.83.1  Training in AASHTO or ASTM test
procedures.

5.3.2 Demonstration of proficiency in each
Supplier's QC test.

5.3.3 Demonstration of ability to properly
document Supplier's QC test results.

5.3.4 Demonstrate the ability to interpret all
the test results.

6. SUPPLIER REQUIREMENTS

6.1 Uncoated bar Suppliers shall be on
CDOT’s Qualified Manufacturers List (QML)
prior to use by the Fabricator. The QML can be
found at the following web address
http://www.dot.state.co.us/App_APL/ .

6.2 The uncoated bar Supplier shall provide
an annual certification that all steel products
delivered to the Fabricator and/or Coating
Application Plant / Fabricator and permanently
incorporated in the work shall have occurred in
the United States of America.

7. CERTIFICATION

71 This section details the required
documentation and samples to be submitted to
the CDOT by the Supplier requesting to be
added to the QML.

7.2 A brief outline of the procedures used to
evaluate the finished product including: sampling
and testing frequency, sample preparation
methods, chemical analysis methods, and
physical testing methods.

7.3 The results of all applicable chemical
and/or physical tests required by ASTM A 615
on the most recent 40 samples (20 pairs) tested.
The results shall be submitted in the format
outlined in ASTM A 370.

7.4 A copy of the CCRL certification for the
laboratory performing testing.

7.5 A copy of the reinforcing steel Supplier’s
Quality System Manual, which complies with the
requirements of Section 9.

7.6 A sample of the proposed reinforcing
steel at least 3 foot in length shall be shipped to
the Concrete and Physical Properties Program
at the Materials and Geotechnical Branch, 4670
N. Holly Street, Unit A, Denver, CO 80216-6408.

7.7 The reinforcing steel Supplier shall allow
CDOT to visit the production and/or shipping site
to observe the reinforcing steel Supplier's quality
control activities, to inspect the facilities, and to
obtain samples for tests.

7.8 The reinforcing steel Supplier shall
follow the procedures described in the CDOT
approved quality system manual.

7.9 The reinforcing steel Supplier shall
establish a continuing test record for every test
required for each Type of reinforcing steel
included in the written request.

7.10 The reinforcing steel Supplier shall
submit to CDOT all reports required by this
standard in a format approved by CDOT.

7.11  The reinforcing steel Supplier shall have
a satisfactory record of compliance with CDOT
project specifications. Decisions by CDOT
concerning this requirement shall be based on
the test results furnished by the Reinforcing
Steel Supplier and satisfactory results when field
samples are tested.

8. DECERTIFICATION

8.1 CDOT may decertify the Fabricator when
conditions exist as specified on page 2 of CP
11(Section 5 — Decertification).

NOTE 2: The term Supplier and Fabricator are
interchangeable when reading Section 5 -
Decertification on page 2.

9. SUPPLIER’S QUALITY SYSTEM MANUAL
(MINIMUM REQUIREMENTS)

9.1  On an annual basis, at a minimum of one
month prior to producing steel reinforcing bars
and dowel bars for a CDOT project, one copy of
the Supplier's Quality System Manual (QSM)
shall be submitted for review and approval to
CDOT’s Product Evaluation Coordinator 303-
398-6566 within the Staff Materials &



Geotechnical Branch at 4670 North Holly Street,
Unit A, Denver, Colorado 80216. In lieu of a
hard copy QSM, an electronic PDF document
may be submitted. The PDF manual submittal
must be complete and whole. CDOT'’s approval
of the QSM is intended only to indicate that the
QSM is in conformance with the minimum QC
requirements set forth in this Standard. Once
the Supplier is approved and on the QML, the
QSM provisions will remain in effect for a period
of one year, unless revisions are determined to
be necessary by the Quality Control Manager or
requested by CDOT, or if the Supplier is
decertified. If any changes are made to the
QSM, an updated copy shall be submitted to
CDOT for review and approval. In lieu of a full
updated copy, submittals of updates are
acceptable. Updates shall be in the same
format as the manual and are to be inserted into
the manual to replace outdated pages. The
updates may to be in PDF format. The updated
pages will have the date of update issuance and
is to be recorded in a table of revisions.
Guidelines for preparing a QSM are documented
in AASHTO R 38.

9.2 The Supplier's QSM may be maintained in
electronic format. However, one or more copies
of the QSM shall be maintained by the
Supplier's QC Manager in a printed and bound
format. The QSM shall be available to all of the
Supplier's employees. Each document in the
QSM shall indicate its preparation date and all
pages of the QSM shall be numbered. If a
document is revised, the date of revision shall
be indicated on the document and recorded in a
table of revisions.

9.3 The Supplier's QSM shall be formatted to
provide numbered sections which meet the
following order, format and content:

9.3.1  Supplier's quality policy or mission
Statement endorsed by the company’s Chief
Executive Officer.

9.3.1.1 The quality policy / mission statement
shall indicate support of top management to
enforce the QC requirements contained in the
QSM.

9.3.2 The QSM shall include the address and
telephone numbers of applicable personnel at
the supplier facility.
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9.3.3 The QSM shall include a brief listing and
description of all the steel reinforcing bars and
dowel bars being fabricated at the facility.

9.3.4 The QSM shall present and define any
significant terms used throughout the QSM.

9.3.5 For all fabricated items addressed in the
QSM, the applicable AASHTO, ASTM,
specification shall be identified.

9.3.6 The QSM shall present the personnel
structure established to implement the Supplier’s
quality system. The specific roles and
responsibilities of all QC personnel shall be
documented as follows:

9.3.6.1 The QSM shall contain an
organizational chart. The chart shall indicate a
clear separation between the QC personnel and
the production personnel. The QC Manager
shall be allowed direct access to top
management, independent from production.

9.3.6.2 Each facility shall have a Quality Control
Manager who has the overall responsibility for
implementing the requirements of the QSM.
The QC Manager shall review the established
QC system annually in order to satisfy this
requirement, or if changes in the fabrication
process(s) occur, or whenever technical or
CDOT information indicate a trend in reduced
quality.

9.3.6.3 Each facility shall have at least one
Quality Control Technician to perform QC
sampling, testing, and inspection. At least one
QC Technician shall be on-site during
production. The QC Technicians shall be
familiar with the tests they perform and have
sufficient authority to assure corrective actions
are carried out when necessary. The QSM shall
indicate the line of authority of the QC
Technicians, which shall demonstrate their
authority to require corrective action. The QSM
shall designate the QC Technicians at the facility
and laboratory involved in the production or
testing of the steel reinforcing bars and dowel
bars.

9.4 The QSM shall contain a description of the
qualifications required and attained and years of
experience for each QC Manager and QC
Technician. All QC sampling, testing, and
inspection personnel shall be trained. The QSM
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shall also include periodic auditing of each QC
Technician’s ability to satisfactorily perform the
required tests. Retraining shall be provided
when the test method is revised.

9.5 The QSM shall provide for specific training
for frontline production personnel in the safe and
correct operating procedures implemented to
ensure the required quality of all steel reinforcing
bars and dowel bars.

9.6 The Supplier shall maintain its own
accredited or qualified laboratory to perform QC
testing. The Supplier shall provide backup QC
testing personnel and any necessary backup
laboratory equipment. The QSM shall include
the address and telephone numbers of the
designated backup personnel. The Supplier's
internal designated testing location and/or facility
shall meet the minimum accreditations or
qualifications obtained through CCRL:

9.7 The QSM shall contain an inventory of the
necessary equipment used for sampling and
testing along with associated calibration
equipment used for each required test
procedure. The QSM shall assign a unique
identification number to each piece of testing
equipment.  The QSM inventory for each
necessary piece of equipment shall include the
following information:

9.7.1  The name of each necessary piece of
equipment, date placed in service,
manufacturer, model and serial number. The
QSM shall include the location where the
instructions for use and operation of each
necessary piece of equipment is stored if not
included in the QSM.

9.7.1.1 For each necessary piece of equipment,
the QSM shall include the interval of calibration
or verification, a reference to the calibration or
verification procedures used, and the location
where the current calibration or verification
records are stored. The QSM shall describe the
methods of calibration and verification
procedures that are performed at the specified
intervals.

9.7.2 The QSM shall contain a copy of the
signed certification that all steel products
permanently incorporated into the manufactured
product shall have occurred in the United States
of America.

9.8 The QSM shall describe the procedure
and frequency for inspection and selection of
material samples during production. Sampling
shall be performed on a stratified random
procedure in accordance with ASTM D 3665. All
random QC sample locations shall be properly
documented and these procedures shall be
included in the QSM.

9.9 The QSM shall contain descriptions and
examples of the test report forms used by the
Supplier. The QSM shall identify the individuals
responsible for maintaining all test records and
reports along with the location where the reports
are stored.

9.9.1 The test reports shall be maintained and
available for inspection for a minimum of three
years.

9.10 The QSM shall contain a description of the
procedures used to identify and document all
material or test results that do not conform to
specification requirements. The QSM shall
contain provisions for resolving non-conforming
material or test results.

9.11 The QSM shall describe procedures used
to properly handle, store, and ship steel
reinforcing bars and dowel bars.

10. CDOT EVALUATION PROCEDURE

10.1 Suppliers producing steel reinforcing bars
and dowel bars shall meet the minimum industry
standards.

10.2  Suppliers shall submit the required
documentation and samples described in
Section 7.

10.3 Within two months after submitting all
required information, CDOT will notify the
Supplier whether or not the manufacturing
facility's  application for the  Qualified
Manufacturer List has been granted.

10.4 CDOT may perform split sample testing in
accordance with Section 11.

10.5 CDOT may perform quality assurance
testing.



10.6 CDOT may visit the Fabricator's site when
required. CDOT may inspect the operations of
the Fabricator's facility including those related to
shipments if required.

10.7 CDOT will post the Fabricator's name and
approved plant on CDOT’s Qualified
Manufacturer List (QML) in the web site at
www.dot.state.co.us/App_apl/gml.cfm .

10.8 Failure in one or more Sections or Sub-
sections listed in this Standard may result in
decertification of the plant and the plant will be
removed from the QML. The Supplier may apply
for reinstatement on the QML.

11. SPLIT SAMPLE TESTING

11.1  CDOT may request split sample testing.
A split sample is a sample taken and evenly
divided to be tested by two or more individuals
or laboratories. The test results will be
exchanged as soon as they are available.

11.2 If the split sample test data is not within
the agreed to precision for that particular test a
review of both sampling and testing procedures
will be conducted by both the Supplier and
CDOT.

12. REQUIREMENTS FOR SHIPPING STEEL
REINFORCING BARS AND DOWEL
BARS BY AN APPROVED FABRICATOR

12.1 The steel reinforcing bars and dowel
bars Supplier's QSM as approved by CDOT
shall be implemented.

12.2 Each shipment shall be accompanied by
two copies of the bill of lading, which shall
include:

12.2.1 The name and location of the steel
reinforcing bars and dowel bars Fabricator and
the Supplier producing the steel reinforcing bars
and dowel bars,

12.2.2 The size and grade of steel reinforcing
bars and dowel bars conforming to specified
specification,

12.2.3 Bars shall be separated and tagged with
the Supplier's heat identification number,
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12.2.4 The quantity of material shipped,
12.2.5 The date of shipment,
12.2.6 A copy of the mill test reports.

12.3 If the specification compliance test
results do not conform to Subsection 709.01 and
709.03 specifications, the Fabricator shall
remove the non-compliant material from the
shipping queue.
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Part Il, Sub-Part 1:

Precast Concrete Structures - 10

SCOPE: This sub-part provides
procedures for being included on the Qualified
Manufacturers List (QML) as a fabricator of
precast (not prestressed) concrete structures
for CDOT projects. The precast concrete
structures may include, but are not limited to:
inlets, manholes, junction boxes, box culverts,
modular bridges (3-sided box culvert), pipes,
cattle guards, and Type 7 barrier. CDOT will
only accept precast concrete structures by a
manufacturer on the QML.

1. REFERENCED DOCUMENTS

Where applicable, the latest edition of the
following standards shall be considered a part of
these requirements.

1.1 CDOT Standard Specifications for Road
and Bridge Construction:

Section 601 — Structural Concrete

Section 603 — Culverts and Sewers

Section 604 — Manholes, Inlets, and Vaults

Section 606 — Guardrail

Section 611 — Cattle Guards

Section 617 — Culvert Pipe

Section 701 — Hydraulic Cement

Section 703 — Aggregates

Section 709 — Reinforcing Steel and Wire Rope

Section 711 — Concrete Curing Materials and

Admixtures
Section 712 - Miscellaneous

1.2 CDOT Standard Plans (M & S
Standards):

M-601-1  Single Concrete Box Culvert

M-601-2  Double Concrete Box Culvert

M-601-3  Triple Concrete Box Culvert

M-601-10 Headwalls for Pipe Culverts

M-603-2  Reinforced Concrete Pipe

M-603-3 Precast Concrete Box Culvert,

M-603-10 Concrete and Metal End Sections,

M-604-10 Inlet, Type C

M-604-11 Inlet, Type D

M-604-12 Inlet, Type R

M-604-13 Inlet, Type 13

M-604-20 Manholes

M-604-25 Vane Grate Inlet with Frame and

Concrete Apron
M-606-14 Precast Type 7 Concrete Barrier
M-611-1 Cattle Guard

1.3 AASHTO Standards:

M6 Fine Aggregate for Portland Cement
Concrete

M 43 Sizes of Aggregate for Road and Bridge
Construction

M55 Steel Welded Wire Reinforcement,
Plain, for Concrete

M 86 Standard Specification for Concrete
Sewer, Storm Drain, and Culvert Pipe

M 157 Ready-Mixed Concrete

M 170 Standard Practice for Reinforced
Concrete Culvert, Storm Drain, and
Sewer Pipe

M 206 Reinforced Concrete Arch Culvert,
Storm Drain, and Sewer Pipe

M 207 Reinforced Concrete Elliptical Culvert,
Storm Drain, and Sewer Pipe

M 221 Steel Welded Wire Reinforcement,
Deformed, for Concrete

M 242 Reinforced Concrete D-Load Culvert,
Storm Drain, and Sewer Pipe

M 284 Epoxy-Coated Reinforcing Bars:
Materials and Coating Requirements

R38 Quality Assurance of  Standard
Manufactured Materials

1.4 ASTM Standards:

C 361 Standard Specification for Reinforced
Concrete Low-Head Pressure Pipe

C 923 Standard Specification for Resilient
Connectors between Reinforced
Concrete Manhole Structures, Pipes,
and Laterals

C 936 Standard Specification for Joints for
Concrete Pipe, Manholes, and Precast
Box Sections using Preformed Flexible
Joint Sealants

C 1017 Standard Specification for Chemical
Admixtures for Use in Producing
Flowing Concrete

C 1478 Standard Specification for Storm Drain
Resilient Connectors between
Reinforced Concrete Storm Sewer
Structures, Pipes, and Laterals

D 3665 Standard Practice for Random Sampling
of Construction Materials

2. TERMINOLOGY

2.1 See AASHTO M 262 Standard
Terminology Relating to Concrete Pipe.



2.2 Conventional mix — In this Standard it
shall be defined as a Class of concrete in
Section 601 of CDOT’s Standard Specifications
for Road and Bridge Construction.

2.3 Dry Cast — In this Standard it shall be
defined as zero slump concrete most often used
for pipes, box culverts, and manholes.

2.4 Manufacturer — A company which
manufactures and supplies Standard
Manufactured  Materials for the Prime
Contractor, Sub-contractor, or CDOT.

2.5 Prime Contractor — The company under
contract with CDOT to produce products using
precast concrete structures.

2.6 Quality System Manual (QSM) - A
written document that describes the overall
internal quality control operating procedures of a
Manufacturer. The QSM documents the internal
policies for achieving quality and the assignment
of responsibility and accountability for quality
control within the Manufacturer’s organization. It
shall describe the minimum quality control
requirements expected of material suppliers who
are involved with the Manufacturer’s product.

2.7 Self-Compacting (leveling) Concrete —
In this Standard it shall be defined as a very high
slump concrete where the spread is measured
using a slump cone. The spread is usually
between 22 to 32 inches in diameter. In
addition, the mix usually contains a
superplasticizer and a viscosity-modifying
admixture (VMA). This concrete is usually used
for manholes and inlets

2.8 Supplier — In this Standard it shall be
defined as one who provides materials used in
the manufacturing of precast concrete
structures. Cement, fly ash, welded wire
reinforcement (WWR), and epoxy coated
reinforcing bar are among the materials provided
to the manufacturer.

2.9 Wet Cast — In this Standard it shall be
defined as anything other than zero slump
concrete. This concrete is usually used for
manholes and inlets.
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3. SIGNIFICANCE AND USE

3.1 This procedure specifies requirements
that should be followed by the Manufacturer in
implementing an effective Quality Control (QC)
system. This is accomplished by a certification
system that evaluates quality control practices
and specification compliance tests performed by
the Manufacturer according to their quality
control plans.

3.2 This Standard specifies requirements
and procedures for a certification system that
shall be applicable to all Manufacturers
providing precast concrete structures. These
provisions initially apply to the plant
manufacturing the precast concrete structures.
These provisions subsequently apply to the
Contractor, after delivery of the precast concrete
structure to the Contractor, for use on CDOT
projects.

4. SAMPLING

41 All test samples required by this
Standard shall be obtained using stratified
random sampling techniques. Stratified random
sampling should be performed in accordance
with ASTM D 3665. The use of a stratified
random sampling procedure is mandatory to the
establishment of a valid QC program. All
random QC sample locations shall be properly
documented.

5. TESTING REQUIREMENTS

5.1 Testing required for this Standard shall
be performed by certified personnel or in
accredited laboratories through appropriate QC
Certification programs. Any satellite laboratory of
a Manufacturer that performs required testing
under this Standard shall be identified in the
submitted Quality System Manual (QSM)
(Section 9).

5.2 As a minimum, the certification program
used shall include the following;

5.2.1  Training in AASHTO, ASTM, or ACI test
procedures.

5.2.2 Demonstration of proficiency in each
required test.
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5.2.3 Demonstration of ability to properly
document test results.

6. SUPPLIER REQUIREMENTS

6.1 Cement, fly ash, and concrete admixture
suppliers shall be on CDOT’s Approved Product
List (APL) prior to use by the manufacturer. The
APL along with instruction for completing CDOT
Form #595, Pre-Approved Product Evaluation
Request & Summary, can be found at the
following web address:
http://www.dot.state.co.us/App_APL/. The Form
#595 is designed as a PDF Writeable form,
which must be completed by the supplier or their
Product Representative. The completed form
shall be returned to CDOT’s Product Evaluation
Coordinator as an e-mail attachment.

6.2 The cement and fly ash suppliers shall
follow the procedures described in the CDOT
approved quality control plan as required in CP
11 Part |, Sub-Part 3 and 4 respectively.

6.3 The steel supplier shall provide an
annual certification that all steel products
delivered to the manufacturer and permanently
incorporated in the work shall have occurred in
the United States of America.

7. CURRENTLY CERTIFIED MANUFACTURERS

71 A manufacturer, regardless of their
current casting process, which has been
certified for the past three consecutive years
under the American Concrete Pipe Association
(ACPA) for all pipe products, dry cast box
culverts, and manholes, or under the National
Precast Concrete Association (NPCA) for all
pipe products, manholes, modular bridges, and
other wet cast products, will be placed on the
QML after submitting all of the following:

e The certificate from the current year and
the preceding three consecutive years of
evaluations from NPCA or ACPA,

e The score summary sheets from the
current year and the preceding three
consecutive years of evaluations from
NPCA or ACPA,

e The Quality System Manual as outlined in
Section 9 of this Standard.

7.2 A manufacturer, regardless of their
current casting process, which has been
certified for less than three consecutive years
under the American Concrete Pipe Association
(ACPA) for all pipe products, dry cast box
culverts, and manholes or under the National
Precast Concrete Association (NPCA) for
manholes, modular bridges, and other wet cast
products will be on probation and placed on the
QML after submitting all of the following:

e The certificate from the current year along
with any preceding years of evaluations
from NPCA or ACPA,

e The score summary sheets from the
current year along with any preceding
years of evaluations from NPCA or ACPA,

e The Quality System Manual as outlined in
Section 9 of this Standard.

7.21 The probation period will be for three
consecutive years after being placed on the
QML.

8. DECERTIFICATION

8.1 If the manufacturer becomes decertified
after being placed on the QML, the manufacturer
will be removed from the QML until successfully
completing and submitting to CDOT the
requirements  within this Standard. The
manufacturer may apply for reinstatement on the
QML no sooner than six months after removal
from the QML.

8.2 If the manufacturer becomes decertified
due to a structural failure of a product during the
probationary period, the manufacturer will be
removed from the QML until successfully
completing and submitting to CDOT the
requirements within this Standard. A structural
failure will be determined by the Engineer in
accordance with the FHWA Report Number
FHWA-IP-86-2 “Culvert Inspection Manual.” The
manufacturer may apply for reinstatement on the
QML no sooner than three years after removal
from the QML.

9. MANUFACTURER’S QUALITY SYSTEM
MANUAL (MINIMUM REQUIREMENTS)

9.1 On an annual basis, at a minimum of
one month prior to producing any precast
concrete structure for a CDOT project, one copy



of the Manufacturer's Quality System Manual
(QSM) shall be submitted for review and
approval to CDOT's Product Evaluation
Coordinator (303) 398-6566 within the Staff
Materials & Geotechnical Branch at 4670 North
Holly Street, Unit A, Denver, Colorado 80216-
6408. CDOT’s approval of the QSM is intended
only to indicate that the QSM is in conformance
with the minimum QC requirements set forth in
this Standard. @ Once the manufacturer is
approved and on the Qualified Manufacturers
List (QML), the QSM provisions will remain in
effect for a maximum period of one calendar
year, unless revisions are determined to be
necessary by the Quality Control Manager or
requested by CDOT, or if the manufacturer is
decertified. If any changes are made to the
QSM, an updated copy shall be submitted to
CDOT for review and approval. Guidelines for
preparing a QSM may be available from the
National Precast Concrete Association (NPCA)
or the American Concrete Pipe Association
(ACPA).

9.2 The Manufacturer's QSM may be
maintained in electronic format. However, one or
more copies of the QSM shall be maintained by
the Manufacturer's QC Manager in a printed and
bound format (3-ring or other). The QSM shall
be available to all of the Manufacturer's
employees. Each document in the QSM shall
indicate its preparation date and all pages of the
QSM shall be numbered. If a document is
revised, the date of revision shall be indicated
on the document and recorded in a table of
revisions.

9.3 The Manufacturers QSM shall be
formatted to provide numbered sections which
meet the following order, format, and content:

9.3.1  Manufacturer’s quality policy or mission
Statement endorsed by the company’s Chief
Executive Officer.

9.3.1.1 The quality policy / mission statement
shall indicate support of top management to
enforce the QC requirements contained in the
QSM.

9.3.2 The QSM shall include the address and
telephone numbers of applicable personnel at
the manufacturing facility.
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9.3.3 The QSM shall include a brief listing and
description of all the precast products being
manufactured at the facility.

9.3.4 The QSM shall present and define any
significant terms used throughout the QSM.

9.3.5 For all manufactured items addressed in
the QSM, the applicable AASHTO, ASTM, or
CDOT specification shall be identified.

9.3.6 The QSM shall present the personnel
structure  established to implement the
Manufacturer’s quality system. The specific
roles and responsibilities of all QC personnel
shall be documented as follows:

9.3.6.1 The QSM shall contain an
organizational chart. The chart shall indicate a
clear separation between the QC personnel and
the production personnel. The QC Manager
shall be allowed direct access to top
management, independent from production.

9.3.6.2 Each facility shall have a Quality Control
Manager who has the overall responsibility for
implementing the requirements of the QSM. At
least one QC Manager shall be on-site during
production. The QC Manager shall review the
established QC system annually in order to
satisfy this requirement, or if changes in the
manufacturing process(s) occur, or whenever
technical or CDOT information indicate a trend
in reduced quality.

9.3.6.3 Each facility shall have at least one
Quality Control Technician to perform QC
sampling, testing, and inspection. At least one
QC Technician shall be on-site during
production.  The QC Technicians shall be
familiar with the tests they perform and have
sufficient authority to assure corrective actions
are carried out when necessary. The QSM shall
indicate the line of authority of the QC
Technicians, which shall demonstrate their
authority to require corrective action. The QSM
shall designate the certified QC Technicians at
the facility and laboratory involved in the
production or testing of the precast concrete
structures.

9.4 The QSM shall contain a description of
the certifications required and attained and
years of experience for each QC Manager and
QC Technician. All QC sampling, testing, and
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inspection personnel shall be certified by ACI
Concrete Field Technician Level 1 or higher.
Plants certified by NPCA shall have at least one
QC Manager and at least one QC Technician
who has successfully completed the NPCA’s
Production and Quality School or ACPA’s
approved equivalent. The QSM shall also
include periodic auditing of each QC technician’s
ability to satisfactorily perform the required tests.
Retraining shall be provided when the test
method is revised.

9.5 The QSM shall provide for specific training
for frontline production personnel in the safe and
correct operating procedures implemented to
ensure the required quality of all precast
concrete structures.

9.6 The Manufacturer shall maintain its own
accredited or qualified laboratory to perform QC
testing. The QSM shall include the address and
telephone numbers of a designated backup
accredited or qualified laboratory. The
laboratory shall meet the minimum
accreditations or qualifications obtained through
one or more of the following programs
depending on the casting process:

9.6.1  For “dry” cast plant laboratories:

9.6.1.1 National accreditation programs such as
AASHTO Accreditation Program or American
Association for Laboratory Accreditation.

9.6.1.2 Either the Manufacturing industry’s
American Concrete Pipe Association’s Q-Cast
program or the National Precast Concrete
Association Certification program.

9.6.2 For “conventional’, “wet”’, or “Self-
Compacting” cast plant laboratories:

9.6.2.1 National accreditation programs such as
AASHTO Accreditation Program or American
Association for Laboratory Accreditation.

9.6.2.2 The Manufacturing industry’s National
Precast Concrete Association Certification
program.

9.7 The QSM shall contain an inventory of
the major equipment used for sampling and
testing along with associated calibration
equipment used for each required test
procedure. The QSM shall assign a unique

identification number to each piece of testing
equipment. The QSM inventory for each major
piece of equipment shall include the following
information:

9.7.1 The name of each major piece of
equipment, date placed in service,
manufacturer, model and serial number. The
QSM shall include the location where the
instructions for use and operation of each major
piece is stored if not included in the QSM.

9.7.1.1 For each major piece of equipment, the
QSM shall include the interval of calibration or
verification, a reference to the calibration or
verification procedures used, and the location
where the current calibration or verification
records are stored. The QSM shall describe the
methods for ensuring that the calibration and
verification procedures are performed at the
specified intervals.

9.8 The QSM shall identify all types of
supplier delivered materials used for the
production of precast concrete structures.

9.8.1 The QSM shall contain a copy of the
signed certification from the steel supplier that
all steel products permanently incorporated into
the manufactured product shall have occurred in
the United States of America.

9.8.2 The QSM shall contain a description of
the specification requirements for all supplier
delivered materials.

9.8.3 The QSM shall contain a description of
the certification and test reports delivered by the
supplier and a location where these records are
stored.

9.8.4 The QSM shall include all QC testing of
the supplied materials and shall contain a
statement that no raw materials shall be used
unless they are on the APL or they have been
tested and meet all appropriate CDOT,
AASHTO, or ASTM specifications.

9.8.5 All supplier delivered materials shall be
properly  stored to  prevent damage,
contamination, or other alterations prior to use in
production. The QSM shall include procedures
for the adequate storage of supplied materials.

9.9 The QSM shall describe the procedure
and frequency for inspection and selection of



material samples during production. Sampling
shall be performed on a stratified random
procedure in accordance with ASTM D 3665. All
random QC sample locations shall be properly
documented and these procedures shall be
included in the QSM.

9.10 The QSM shall contain descriptions
and examples of the test report forms used by
the manufacturer. The QSM shall identify the
individual(s) responsible for maintaining all test
records and reports along with the location
where the reports are stored.

9.10.1  The test reports shall be maintained
and available for inspection for a minimum of
three years.

9.11 The QSM shall contain a description of
the procedures used to identify and document all
material or test results that do not conform to
specification requirements. The QSM shall
contain provisions for resolving non-conforming
material or test results.

9.12 The QSM shall include drawings, with
dimensions, of the forms used to produce
precast concrete structures for CDOT.

9.12.1 Drawings and dimensions for precast
modular concrete bridges will not be required
with the QSM. However, they shall be submitted
to Staff Bridge in accordance with Subsection
105.02 of the Standard Specifications.

9.13 The QSM shall describe the method
used to permanently mark the precast concrete
structure in accordance with the appropriate
AASHTO or ASTM standard.

9.14 The QSM shall describe procedures
used to properly handle, store, and ship precast
concrete structures.

10. CERTIFICATE OF COMPLIANCE

10.1 The manufacturer shall prepare a
standard Certificate of Compliance (COC) for
each precast concrete structure delivered to a
CDOT project. The COC shall contain all of the
required information as stipulated in the CDOT
Special Notice to Contractors. The COC shall
include all necessary information to properly
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identify each precast concrete structure
represented by the COC.

11. MANUFACTURING FACILITY
INSPECTION AND CERTIFICATION

11.1 Manufacturing facilities producing
precast pipe and box culvert shall meet the
minimum industry standards, and be annually
inspected and certified by the ACPA.
Manufacturing  facilities  producing manholes
shall meet the minimum industry standards, and
be annually inspected and certified by either the
ACPA or the NPCA. Manufacturing facilities
producing precast pipe, modular bridges, and
other precast concrete structures shall meet the
minimum industry standards, and be annually
inspected and certified by the NPCA. A copy of
the certification shall be submitted to CDOT as
part of the QML process.

11.2  Failure in one or more Sections or Sub-
sections listed in this Standard may result in an
accelerated inspection program. Any additional
failures to meet these minimum requirements
shall result in the decertification of the plant and
the plant will be removed from the QML. The
manufacturer may apply for reinstatement on the
QML no sooner than six months after removal
from the QML as stipulated in Section 8 of this
Standard.

11.3  Within two months after submitting all
required information, CDOT will notify the
manufacturer of precast concrete structures
whether or not the manufacturing facility’s
application for the Qualified Manufacturers List
has been granted.

11.4 At any time, CDOT may inspect the
operations or perform quality assurance testing.
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Part Il, Sub-Part 2:

Epoxy-Coated Steel Reinforcing Bars and
Epoxy-Coated Steel Dowel Bars - 08

SCOPE: This sub-part provides
procedures for being included on the Qualified
Manufacturers List (QML) as a producer of
epoxy-coated steel reinforcing bars and epoxy-
coated steel dowel bars for CDOT projects.
CDOT will only accept epoxy-coated steel
reinforcing bars and epoxy-coated steel dowel
bars by a Manufacturer on the QML.

1. REFERENCED DOCUMENTS

Where applicable, the latest edition of the
following standards shall be considered a part of
these requirements.

1.1 CDOT Standard Specifications for Road
and Bridge Construction:
Section 412.13 — Joints
Section 602 — Reinforcing Steel
Section 709.01 — Reinforcing Steel
Section 709.03 — Dowel Bars and Tie
Bars

1.2 AASHTO Standards:

AASHTO M 31 — Standard Specification
for Deformed and Plain Carbon Steel Bars for
Concrete Reinforcement

AASHTO M 254 -  Standard
Specification for Corrosion-Resistant Coated
Dowel Bars

AASHTO M 284 -  Standard
Specification for Epoxy-Coated Reinforcing
Bars: Materials and Coating Requirements

AASHTO M 317 -  Standard
Specification for Epoxy-Coated Reinforcing
Bars: Handling Requirements for Fabrication
and Job Site

AASHTO R 38 — Standard Practice for
Quality Assurance of Standard Manufactured
Materials

AASHTO T 253 — Standard Method of
Test for Coated Dowel Bars

1.3 ASTM Standards:

ASTM A 615 — Standard Specification
for Deformed and Plain Billet-Steel Bars for
Concrete Reinforcement

ASTM A 775 — Standard Specification
for Epoxy-Coated Steel Reinforcing Bars

ASTM D 3665 — Standard Practice for
Random Sampling of Construction Material

ASTM D 3963 — Standard Specification
for Fabrication and Jobsite Handling of Epoxy-
Coated Steel Reinforcing Bars

1.4 Concrete Reinforcing Steel Institute
(CRSI):

Epoxy Coating Plant Certification
Manual

2. TERMINOLOGY

2.1 See AASHTO M 284 for terminology
related to epoxy-coated steel reinforcing bars.

2.2 Coated bar — Steel bar with protective
epoxy coating applied by the electrostatic spray
method.

2.3 Contractor — The company under contract
with CDOT to produce products using epoxy-
coated steel reinforcing bars and epoxy-coated
steel dowel bars.

2.4 Deformed bar — Steel bar with protrusions;
a bar that is intended for use as reinforcement in
reinforced concrete construction.

2.5 Fabricator — The company, which cuts and
bends steel reinforcing bars either coated or
uncoated and/or assembles dowel bar baskets.

2.6 Manufacturer — The company, which
produces epoxy-coated steel reinforcing bars
and epoxy-coated steel dowel bars. Each
epoxy-coated applicator plant constitutes a
separate company.



2.7 Plain bar — Steel bar without protrusions; a
bar that is intended for use as a dowel bar in
transverse joints of concrete pavement
construction.

2.8 Supplier — In this sub-part it shall be
defined as one who provides materials used in
the manufacturing of epoxy-coated steel
reinforcing bars and epoxy-coated steel dowel
bars. Uncoated steel reinforcing bars, uncoated
dowel bars, and powder coating are among the
materials provided to the Manufacturer.

2.9 Uncoated bar - Steel bar without
protective epoxy coating.

3. SIGNIFICANCE AND USE

3.1 This Standard specifies requirements that
should be followed by the Manufacturer in
implementing an effective Quality Control (QC)
system. This is accomplished by a certification
system that evaluates quality control practices
and specification compliance tests performed by
the Manufacturer according to their quality
control plans.

3.2 This Standard specifies requirements and
procedures for a certification system that shall
be applicable to all Manufacturers providing
epoxy-coated steel reinforcing bars and epoxy-
coated steel dowel bars. These provisions
initially apply to the plant manufacturing the
epoxy-coated steel reinforcing bars and epoxy-
coated steel dowel bars.

3.2.1  This Standard covers the responsibilities
of the Manufacturer from point of delivery of
uncoated deformed or plain bars at the
applicator plant to point of delivery on the
construction project site and/or Fabricator plant.

3.3 This Standard applies to Fabricators that
use epoxy-coated bars. The Fabricator shall
conform to the requirements of ASTM D 3963
for fabrication of bars and dowel bar assemblies
after the application of the epoxy-coating.

3.3.1 This Standard covers the responsibilities
of the Fabricator from point of delivery of epoxy-
coated steel reinforcing bars and epoxy-coated
steel dowel bars at the Fabricators plant to point
of delivery on the construction project site.
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3.3.2 This Standard covers the responsibilities
of the Fabricator from point of delivery of
uncoated bars to point of delivery of the
Manufacturers application site.

3.3.3 This Standard subsequently covers
epoxy-coated steel reinforcing bars and epoxy-
coated steel dowel bars for use on CDOT
projects. The Contractor shall conform to the
requirements of ASTM D 3963 for job site
handling of epoxy-coated bars.

4. SAMPLING

4.1  All number and frequency of test samples
required by this Standard shall be in accordance
with AASHTO M 284 (as a minimum) and the
enhanced Manufacturer QC program. It is
expected the QC tests are to be tied to critical
production processes as well as to the final
product.

NOTE 1: AASHTO M 284 specifies the
number and frequency of tests for coating
thickness, continuity, flexibility, and adhesion.
For example, an enhanced Manufacturer QC
program that exceeds the minimum set forth in
AASHTO M 284 would document the method of
determination of an additional randomly selected
bar to test the bar surface temperature before
applying the coating.

4.2 In addition, the QC program required by
this Standard shall use stratified random
sampling techniques. Stratified random sampling
should be performed in accordance with ASTM
D 3665. The use of a stratified random
sampling procedure is mandatory to the
establishment of a valid QC program. All
random QC sample locations shall be properly
documented.

NOTE 2: Determination of random
locations (or timing) is universally applied to a
construction site or to a Manufacturer's
production line. ASTM D 3665 covers a flowing
stream of material that can be applied to the
production line of epoxy-coated bars.

5. TESTING REQUIREMENTS

5.1 An internal designated testing location
and/or facility of a Manufacturer that performs
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the required testing under this Standard shall be
identified in the submitted Quality System
Manual (QSM) (per Section 9).

5.2 Testing required for this Standard shall be
performed by qualified Manufacturers personnel
through appropriate QC programs or appropriate
training programs.

53 As a minimum, the Manufacturers
programs used shall include the following;

5.3.1  Training in AASHTO, ASTM, or CRSI
test procedures.

5.3.2 Demonstration of proficiency in each
Manufactures QC test.

5.3.3 Demonstration of ability to properly
document Manufactures QC test results.

5.3.4 Demonstrate the ability to interpret all
the test results.

6. SUPPLIER REQUIREMENTS

6.1 Uncoated bar Suppliers shall be on
CDOT’s Qualified Manufacturers List (QML)
prior to use by the Manufacturer. The QML can
be found at the following web address:
http://www.dot.state.co.us/App_APL/ .

6.2 Uncoated bar Suppliers shall follow the
procedures described in the CDOT approved
quality control plan as required in CP 11 Part |,
Sub-Part 6.

6.3 The uncoated bar Supplier shall provide
an annual certification that all steel products
delivered to the Manufacturer and permanently
incorporated in the work shall have occurred in
the United States of America.

6.4 Suppliers of epoxy powder shall be on
CDOT's Approved Product List (APL). The APL
along with instruction for completing CDOT
Form #595, Pre-Approved Product Evaluation
Request & Summary, can be found at the
following web address:
http://www.dot.state.co.us/App_APL/ .

7. CURRENTLY CERTIFIED MANUFACTURERS

7.1 A Manufacturer, which has been certified
for the past three consecutive years under the
Concrete Reinforcing Steel Institute (CRSI)
certification plant program, will be placed on
CDOT's QML after submitting all of the following:

e The certificate from the current year and
the preceding three consecutive years of
evaluations from CRSI,

e The inspection report from the current
year and the preceding three consecutive
years of evaluations from CRSI,

e The Quality System Manual as outlined in
Section 9 of this Standard.

7.2 A Manufacturer, which has been certified
for less than three consecutive years under the
CRSI certification plant program will be on
probation and placed on the QML after
submitting all of the following:

e The certificate from the current year along
with any preceding years of evaluations
from CRSI,

e The inspection report from the current
year along with any preceding years of
evaluations from CRSI,

e The Quality System Manual as outlined in
Section 9 of this Standard.

7.21 The probation period will be for three
consecutive years after being placed on the
QML.

8. DECERTIFICATION

8.1 This section applies to Manufacturers
that are classified under Subsection 7.1. If the
Manufacturer becomes decertified by CRSI
certification plant program after being placed on
the QML, the Manufacturer will be removed from
the QML until successfully completing and
submitting to CDOT the requirements within this
Standard. Decertification is the final ruling after
the CRSI dispute process has been completed.
The Manufacturer may apply for reinstatement
on the QML no sooner than six months after
removal from the QML. The probationary period
will be for one year after being placed back on
the QML with Subsections 7.2, 8.2, and 8.3 of
this Standard being applied.



8.2 This section applies to Manufacturers that
are classified under Subsection 7.2. If the
Manufacturer becomes decertified by CRSI
certification plant program after being placed on
the QML, the Manufacturer will be removed from
the QML until successfully completing and
submitting to CDOT the requirements within this
Standard. The Manufacturer may apply for
reinstatement on the QML no sooner than three
years after removal from the QML.

8.3 CDOT may decertify the Manufacturer
when conditions exist as specified in Section 5 -
Decertification within the Introduction of the CP
11 Page 2.

NOTE 3: The term  Supplier and
Manufacturer are interchangeable when reading
Section 5 — Decertification from page 2.

9. MANUFACTURER’S QUALITY SYSTEM
MANUAL (MINIMUM EQUIREMENTS)

9.1  On an annual basis, at a minimum of one
month prior to producing epoxy-coated steel
reinforcing bars and epoxy-coated steel dowel
bars for a CDOT project, one copy of the
Manufacturer's Quality System Manual (QSM)
shall be submitted for review and approval to
CDOT’s Product Evaluation Coordinator (303)
398-6566 within the Staff Materials &
Geotechnical Branch at 4670 North Holly Street,
Unit A, Denver, Colorado 80216-6408. In lieu of
a hard copy QSM, a PDF format document may
be submitted. The PDF manual submittal must
be complete and whole. CDOT’s approval of the
QSM is intended only to indicate that the QSM is
in conformance with the minimum QC
requirements set forth in this Standard. Once
the Manufacturer is approved and on the
Qualified Manufacturers List (QML), the QSM
provisions will remain in effect for a period of
one year, unless revisions are determined to be
necessary by the Quality Control Manager or
requested by CDOT, or if the Manufacturer is
decertified. If any changes are made to the
QSM, an updated copy shall be submitted to
CDOT for review and approval. In lieu of a full
updated copy, submittals of updates are
acceptable. Updates shall be in the same
format as the manual and are to be inserted into
the manual to replace outdated pages. The
updates may to be in PDF format. The updated
pages will have the date of update issuance and
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is to be recorded in a table of revisions.
Guidelines for preparing a QSM may be
available from the Concrete Reinforcing Steel
Institute  (CRSI). Guidelines are also
documented in AASHTO R 38.

9.2 The Manufacturer's QSM shall include the
latest edition of CRSI Plant Certification Manual.

9.3 The Manufacturers QSM may be
maintained in electronic format. However, one or
more copies of the QSM shall be maintained by
the Manufacturer's QC Manager in a printed and
bound format (3-ring or other). The QSM shall
be available to all of the Manufacturer’s
employees. Each document in the QSM shall
indicate its preparation date and all pages of the
QSM shall be numbered. If a document is
revised, the date of revision shall be indicated
on the document and recorded in a table of
revisions.

9.4 The Manufacturers QSM shall be
formatted to provide numbered sections which
meet the following order, format, and content:

9.4.1 Manufacturer’s quality policy or mission
Statement endorsed by the company’s Chief
Executive Officer.

9.4.1.1 The quality policy / mission statement
shall indicate support of top management to
enforce the QC requirements contained in the
QSM.

9.4.2 The QSM shall include the address and
telephone numbers of applicable personnel at
the manufacturing facility. If applicable, the
QSM shall include the address and telephone
numbers of responsible personnel of the
Fabricators.

9.4.3 The QSM shall include a brief listing and
description of all the epoxy-coated deformed
and plain bars being manufactured at the facility.

9.44 The QSM shall present and define any
significant terms used throughout the QSM.

9.4.5 For all manufactured items addressed in
the QSM, the applicable AASHTO, ASTM, or
CDOT specification shall be identified.

9.46 The QSM shall present the personnel
structure  established to implement the
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Manufacturer’'s quality system. The specific
roles and responsibilities of all QC personnel
shall be documented as follows:

9.4.6.1 The QSM shall contain an
organizational chart. The chart shall indicate a
clear separation between the QC personnel and
the production personnel. The QC Manager
shall be allowed direct access to top
management, independent from production.

9.4.6.2 Each facility shall have a Quality Control
Manager who has the overall responsibility for
implementing the requirements of the QSM.
The QC Manager shall review the established
QC system annually in order to satisfy this
requirement, or if changes in the manufacturing
process(s) occur, or whenever technical or
CDOT information indicate a trend in reduced
quality.

9.4.6.3 Each facility shall have at least one
Quality Control Technician to perform QC
sampling, testing, and inspection. At least one
QC Technician shall be on-site during
production. The QC Technicians shall be
familiar with the tests they perform and have
sufficient authority to assure corrective actions
are carried out when necessary. The QSM shall
indicate the line of authority of the QC
Technicians, which shall demonstrate their
authority to require corrective action. The QSM
shall designate the QC Technicians at the facility
and laboratory involved in the production or
testing of the epoxy-coated steel reinforcing bars
and epoxy-coated steel dowel bars.

9.5 The QSM shall contain a description of the
qualifications required and attained, and years of
experience for each QC Manager and QC
Technician. All QC sampling, testing, and
inspection personnel shall be trained. Plants
certified by CRSI shall have at least one QC
Manager and at least one QC Technician who
are capable of performing and correctly
interpreting all the tests required by CRSI Plant
Certification Manual. The QSM shall also
include periodic auditing of each QC
Technician’s ability to satisfactorily perform the
required tests. Retraining shall be provided
when the test method is revised.

9.6 The QSM shall provide for specific training
for frontline production personnel in the safe and
correct operating procedures implemented to

ensure the required quality of all epoxy-coated
steel reinforcing bars and epoxy-coated steel
dowel bars.

9.7 The Manufacturer shall maintain its own
qualified internal designated testing location
and/or facility to perform QC testing. The
Manufacturer shall provide backup QC testing
personnel and any necessary backup laboratory
equipment. The QSM shall include the address
and telephone numbers of a designated backup
personnel. The Manufacturer's internal
designated testing location and/or facility shall
meet the minimum  accreditations  or
qualifications obtained through one or more of
the following programs:

9.7.1  The manufacturing industry’s Concrete
Reinforcing Steel Institute Certification Plant
Program.

9.7.2 National accreditation programs such as
AASHTO Accreditation Program or American
Association for Laboratory Accreditation.

9.8 The QSM shall contain an inventory of the
necessary equipment used for sampling and
testing along with associated calibration
equipment used for each required test
procedure. The QSM shall assign a unique
identification number to each piece of testing
equipment.  The QSM inventory for each
necessary piece of equipment shall include the
following information:

9.8.1 The name of each necessary piece of
equipment, date placed in service,
Manufacturer, model and serial humber. The
QSM shall include the location where the
instructions for use and operation of each
necessary piece is stored if not included in the
QSM.

9.8.1.1 For each necessary piece of equipment,
the QSM shall include the interval of calibration
or verification, a reference to the calibration or
verification procedures used, and the location
where the current calibration or verification
records are stored. The QSM shall describe the
methods of calibration and verification
procedures that are performed at the specified
intervals.

9.9 The QSM shall identify all types of
Supplier delivered materials used for the



production of epoxy-coated steel reinforcing
bars and epoxy-coated steel dowel bars.

9.9.1 The QSM shall contain a copy of the
signed certification from the steel Supplier that
all steel products permanently incorporated into
the manufactured product shall have occurred in
the United States of America.

9.9.2 The QSM shall contain a description of
the specification requirements for all Supplier
delivered materials.

9.9.3 The QSM shall contain a description of
the certification and test reports delivered by the
Supplier and a location where these records are
stored.

9.9.4 The QSM shall include all QC testing of
the supplied materials and shall contain a
statement that no raw materials shall be used
unless they are on the APL or they have been
tested and meet all appropriate CDOT,
AASHTO, or ASTM specifications.

9.9.5 All Supplier delivered materials shall be
properly  stored to  prevent damage,
contamination, or other alterations prior to use in
production. The QSM shall include procedures
for the adequate storage of supplied materials.

9.10 The QSM shall describe the procedure
and frequency for inspection and selection of
material samples during production. Sampling
shall be performed on a stratified random
procedure in accordance with ASTM D 3665. All
random QC sample locations shall be properly
documented and these procedures shall be
included in the QSM.

9.11 The QSM shall contain descriptions and
examples of the test report forms used by the
Manufacturer.  The QSM shall identify the
individual(s) responsible for maintaining all test
records and reports along with the location
where the reports are stored.

9.11.1 The test reports shall be maintained and
available for inspection for a minimum of three
years.

9.12 The QSM shall contain a description of the
procedures used to identify and document all
material or test results that do not conform to
specification requirements. The QSM shall
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contain provisions for resolving non-conforming
material or test results.

9.13 The QSM shall describe procedures used
to properly handle, store, and ship epoxy-coated
steel reinforcing bars and epoxy-coated steel
dowel bars.

10. CDOT EVALUATION PROCEDURE

10.1 Manufacturing facilities producing epoxy-
coated steel reinforcing bars and epoxy-coated
steel dowel bars shall meet the minimum
industry standards, and be annually inspected
and certified by CRSI. A copy of the certification
shall be submitted to CDOT as part of the QML
process.

10.2 Initially the Manufacturer shall submit a
representative sample of epoxy-coated steel
reinforcing bars and epoxy-coated steel dowel
bars, test result documentation, and QSM to
CDOT’s Product Evaluation Coordinator (303)
398-6566 within the Staff Materials &
Geotechnical Branch at 4670 North Holly Street,
Unit A, Denver, Colorado 80216-6408.

10.2.1 A representative sample of an epoxy-
coated steel reinforcing bar at least 3 foot in
length and an epoxy-coated steel dowel bar 18
inches long shall be shipped.

10.2.2 The results of all applicable chemical
and/or physical tests required by AASHTO M
284 on the most recent 20 samples tested. The
results shall be submitted in the format outlined
in AASHTO M 284 and as documented in the
Manufacturer's QSM.

10.2.3 One copy of the Manufacturer's Quality
System Manual shall be submitted.

10.3 CDOT will verify that the Manufacturer's
QSM is adequate.

10.4 Within two months after submitting all
required information, CDOT will notify the
Manufacturer whether or not the manufacturing
facility’'s  application  for the  Qualified
Manufacturers List has been granted.

10.5 CDOT may perform split sample testing in
accordance with Section 11.
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10.6 CDOT may perform quality assurance
testing.

10.7 CDOT may visit the Manufacturer's site
when required. CDOT may inspect the
operations of the Manufacturer's facility including
those related to shipments if required.

10.8 CDOT will post the Manufacturer's name
and approved plant on CDOT’s Qualified
Manufacturers  List in the web site:
http://www.dot.state.co.us/App_APL/QML.cfm .

10.9 Failure in one or more Sections or Sub-
sections listed in this Standard may result in an
accelerated inspection program. Any additional
failures to meet these minimum requirements
shall result in the decertification of the plant and
the plant will be removed from the QML. The
Manufacturer may apply for reinstatement on the
QML no sooner than stipulated in Section 8 of
this Standard.

11. SPLIT SAMPLE TESTING

11.1 CDOT may request split sample testing.
A split sample is a sample taken and evenly
divided to be tested by two or more individuals
or laboratories. The test results will be
exchanged as soon as they are available.

11.2 If the split sample test data is not within
the agreed to precision for that particular test a
review of both sampling and testing procedures
will be conducted by both the Manufacturer and
CDOT.

12. REQUIREMENTS FOR SHIPPING EPOXY-
COATED STEEL REINFORCING BARS
AND EPOXY-COATED STEEL DOWEL
BARS BY AN APPROVED
MANUFACTURER

12.1  The epoxy-coated steel reinforcing bars
and epoxy-coated  steel  dowel bars
Manufacturer's QSM as approved by CDOT
shall be implemented.

12.2 Each shipment shall be accompanied by
two copies of the bill of lading, which shall
include:

12.2.1 The name and location of the epoxy-
coated steel reinforcing bars and epoxy-coated
steel dowel bars Manufacturer and the plant
producing the epoxy-coated steel reinforcing
bars and epoxy-coated steel dowel bars,

12.2.2 The size and grade of epoxy-coated
steel reinforcing bars and epoxy-coated steel
dowel bars conforming to CDOT specification,
12.2.3 Certifications for the powder coating,
12.2.4 The quantity of material shipped,

12.2.5 The date of shipment,

12.2.6 A copy of the mill test reports.

12.3 If the specification compliance test
results do not conform to Subsection 709.01 and
709.03 specifications, the Manufacturer shall

remove the non-compliant material from the
shipping queue.



13. FABRICATION AND JOBSITE
HANDLING

13.1 The coated bars to be fabricated by the
Fabricator or field fabricated by the Contractor
after application of the coating shall meet the
following:

13.1.1 Contact points, such as drive rollers,
shear contacts, mandrels and backup barrels on
benders shall be protected with a suitable
covering to minimize damage during the
fabrication process.

13.1.2 The Fabricator shall be responsible for
repair to the coating due to damage during
shipment, storage, or fabrication at the
Fabricator's facility.

13.1.3 The Contractor shall be responsible for
repair to the coating due to damage during
shipment, storage, fabrication, or placement at
the construction jobsite.

13.2  Coating damaged due to fabrication or
handling shall be repaired with patching
material. The patching or repairing shall be
performed in accordance with the written
recommendations of the patching material
Supplier.

13.3  Patching or repair material shall be
compatible with the coating, inert in concrete,
and feasible for repairs. The patching or repair
material shall conform to AASHTO M 317.
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Colorado Procedure 12A-09

Standard Practice for

Contractor’s Hot Mix Asphalt Quality Control Notebook

1. SCOPE

1.1 This Standard describes the best practice
to be wused when developing appropriate
worksheets and forms in a QC notebook.

1.2 The requirements such as, but not limited
to: the sample size, specimen size, number of
specimens, interpretation of results, reporting
significant digits, and precision statements are in
the specific test method.

1.3 This practice is to be used when quantities
exceed 500 tons of ltem 403.

2. GENERAL QC NOTEBOOK REQUIREMENTS

2.1 The following information shall be included
on each page of a worksheet or form:

(1) Project number, code, and location

(2) Item number and grading

(3) Supplier's name and address

(4) Name of the laboratory performing the test

(5) CDOT Form #43 HMA mix design number

(6) Date, location, and time the sample was
taken or the beginning of the test

(7) Name of the person taking the sample and
performing the test

(8) Test number

(9) Quantity of material placed to date at the
time of taking the sample

(10) Type of test performed

(11) Specification limits

(12) Remarks area

3. SAMPLE LOCATION WORKSHEET

3.1 The following shall be included on the
sample location worksheet:

(1) Temperature of the mix at the time
sampled
(2) Sampling method (plant, windrow, etc.)

4. PERCENT ASPHALT CEMENT CONTENT
WORKSHEET

4.1 When using the asphalt cement content
gauge to determine percent asphalt cement in the
specimen, the following shall be included on the
worksheet:

(1) Base weight

(2) HMA sample location or lift

(3) Test temperature (if applicable)

(4) Background count

(5) Measured count

(6) Gauge measured percent AC

(7) Percent moisture as determined from
Subsection 5.1

8) Corrected percent AC

9) Dry aggregate count (if applicable)

4.2 When using the ignition oven to determine
percent asphalt cement in the specimen, the
following shall be included on the worksheet:

(1) Weight of the baskets

(2) Weight of each basket and HMA before
ignition from both the external and internal
scales

(3) Weight of each basket and HMA after

ignition

Weight of HMA before ignition

Weight of HMA after ignition

Lost HMA weight due to ignition

Percent uncorrected AC in HMA

Asphalt correction factor

Corrected percent AC

~ e~ o~~~ —~
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5. PERCENT MOISTURE WORKSHEET

5.1 When determining the percent moisture in
a HMA specimen, the following shall be included
on the worksheet:

Weight of the tare (if applicable)

Wet and dry weights of the specimen
Weight of lost moisture

Percent moisture

— — — —

(1
(2
(3
(4
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6. SIEVE ANALYSIS WORKSHEET

6.1 When performing a sieve analysis and
determining the aggregate gradation, the following
shall be included on the worksheet:

Weight of the tare (if applicable)

Wet weight of material before washing

Dry weight of material before washing

Weight of moisture lost due to drying

Percent moisture

Weight retained on the applicable sieve

size

(7) Percent retained on the applicable sieve
size

) Percent passing the applicable sieve size

) Total weight sieved

0) Dry weight after washing

1) Percent difference between item 9 and 10

~ e~~~ o~ —~
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7. MAXIMUM SPECIFIC GRAVITY WORKSHEET

71 When determining the maximum specific
gravity, the water temperature calibration for each
flask shall be developed and in the contactors files.
When determining the maximum specific gravity,
the following shall be included on the worksheet:

(1) Weight of each flask

(2) Weight of each sample and flask

(3) Weight of each sample

(4) Weight of each flask filled with water and
the lid

(5) Weight of each flask filled with the sample,
water, and lid

(6) Temperature of the water

(7) Maximum specific gravity

(8) Average maximum specific gravity

8. AIR VOIDS and VMA WORKSHEET

8.1 When determining the air voids of a
laboratory compacted specimen, the following shall
be included on the worksheet:

(1) Total weight of the specimen in air

(2) Weight of the surface-dry specimen in air

(3) Weight of the specimen in water

(4) Percent water absorbed by volume

(5) Bulk specific gravity of the specimen

(6) Average maximum specific gravity as
determined from Subsection 7.1

(7) Percent air voids

8.2 When determining the voids in the mineral
aggregate of a laboratory compacted HMA
specimen, the following shall be included on the
worksheet:

(1) Bulk specific gravity of the aggregate as
determined from Subsection 8.1 steps 1
through 4

(2) Percent of aggregate based on the total
weight of the mix

(3) Percent of voids in the mineral aggregate
based on bulk volume

9. HOT MIX ASPHALT DENSITY WORKSHEET

9.1 When determining the density of the
compacted HMA mat using a moisture-density
gauge, the following shall be included on the
worksheet:

(1) Station and distance from centerline (right
or left)

(2) Daily maximum specific gravity

(3) Standard count

(4) Measured count or wet density for each
reading

(5) Average of the measured counts or wet
densities

(6) Ratio of the average density count and the
standard count (if applicable)

(7) Field specific gravity

(8) Correction factor determined from CDOT
Form #469 (if applicable)

(9) Adjusted field specific gravity

(10) Percent relative compaction

9.2 When determining the density of the
compacted HMA mat using cores, the following
shall be included on the worksheet:

(1) Date specimen was retrieved

(2) Dry weight in air

(3) Weight of the saturated surface dried
specimen

) Weight of the specimen in water

) Bulk specific gravity of the specimen

) Daily maximum specific gravity

)

4
5
6
7) Percent relative compaction

(
(
(
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10. LONGITUDINAL JOINT WORKSHEET

10.1 When determining the longitudinal joint
density of the compacted HMA mat using cores,
the following shall be included on the worksheet:

(1) Date the lift was placed

(2) Date the specimen was retrieved

(3) Average lift thickness

(4) Dry weight in air

(5) Weight of the saturated surface dried
specimen

(6) Weight of the specimen in water

(7) Bulk specific gravity of the specimen

(8) Maximum specific gravity in accordance
with specifications

(9) Percent relative compaction at the
longitudinal joint

11. FREE MOISTURE FOR PERCENT LIME
WORKSHEET

11.1 When determining the percent free
moisture specified for hydrated lime used in HMA,
the following shall be included on the worksheet:

(1) Weight of the tare

(2) Wet and dry weights of the specimen

(3) Weight of lost moisture

(4) Percent moisture

(5) Percent absorption (from the mix design)
(6) Percent surface (free) moisture

CP 12A
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Colorado Procedure 12B-09

Standard Practice for

Contractor’s Portland Cement Concrete Paving Quality Control
Notebook

1. SCOPE

1.1 This Standard describes the best practice to
be used when developing appropriate worksheets
and forms in a QC notebook.

1.2 The requirements such as, but not limited to:
the sample size, specimen size, number of
specimens, interpretation of results, reporting
significant digits, and precision statements are in the
specific test method.

1.3 This practice is to be used when quantities
exceed 1000 square yards of Item 412.

2. GENERAL QC NOTEBOOK REQUIREMENTS

2.1 The following information shall be included
on each page of a worksheet or form:

Project number or code

Item number and grading or class

Supplier's name and address

Name of the laboratory performing the test

Date, location, and time the sample was

taken or the beginning of the test

(6) Type of test performed

(7) Sampling method

(8) Name of the person taking the sample and
performing the test

(9) Sample ID Number

(10) Quantity of material placed to date at the
time of taking the sample

(11) Specification limits

(12) Remarks area

1
2
3
4
5
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3. TINING DEPTH WORKSHEET

3.1 When determining the tining depth, the
following shall be included on the worksheet:

(1) 10 consecutive texture groove depth
readings
(2) Average groove depth

4. SIEVE ANALYSIS WORKSHEET

4.1 When performing a sieve analysis and
determining the aggregate gradation, the following
shall be included on the worksheet:

(1) Weight of the tare

(2) Wet weight of material before washing
(3) Dry weight of material before washing
(4) Weight of moisture lost due to drying
(5) Percent moisture

(6) Dry weight after washing
(7) Weight retained on the applicable sieve size
(8) Percent passing the applicable sieve size
(9) Total weight sieved

(10) Percent difference between item 6 & 9

(11) Test Date

5. WATER CEMENTITIOUS RATIO WORKSHEET

5.1 When determining the water cementitious
ratio the following shall be included on the worksheet”

) CDOT Form #1373 mix design number
) Weight of Cement

) Weight of Flyash

)  Weight of total cementitious

) Moisture content of each aggregate

) Absorption of each aggregate

) Free moisture of each aggregate

) Weight of batch water

) Weight of total water

0

y
2
3
4
5
6
7
8
9
10) Water cementitious ratio

(
(
(
(
(
(
(
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(

6. JOINT SEALANT PULL TEST WORKSHEET

6.1 When determining the joints pull test, the
following shall be included on the worksheet:

(1) Method Used
(2) Pass/ Fail
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7. COMPRESSIVE STRENGTH WORKSHEET

7.1 When determining the compressive strength
of a molded cylinder the following shall be included
on the worksheet:

(1) CDOT Form #1373 mix design number
(2) Time of initial cure
(3) Minimum & maximum temperature of curing
facility

(4) Age of specimen
(5) 2 diameter measurements & average
diameter or established diameter

Cross sectional area

Cylinder cap type

Maximum load

Fracture type (if necessary)
) Compressive strength of each cylinder
) Average compressive strength
) Slump of the fresh concrete
) Air temperature at the time of sampling
) Temperature of the fresh concrete
) Air content of the fresh concrete
) Unit weight of the fresh concrete including
the following:

a. Pottare weight
b. Potvolume
c. Weight of pot & concrete

(17) Yield of the fresh concrete

6
7
8
9
1
1
1
1
1
1
1

(6)
(7)
(8)
(9)
(10
(11
(12
(13
(14
(15
(16

7.2 When determining the compressive strength
of a core the following shall be included on the
worksheet:

(1) CDOT Form #1373 mix design number

(2) Age of specimen

(3) 2 diameter measurements & average
diameter or established diameter

(4) Cross sectional area

(5) Core length

(6) L/D ratio & correction factor

(7) Core cap type

(8) Maximum load

(9) Fracture type

(10) Compressive strength of each core

(11) Average compressive strength

8. FLEXURAL STRENGTH WORKSHEET

8.1 When determining the flexural strength the
following shall be included on the worksheet:

(1) CDOT Form #1373 mix design number

(2) Time of initial cure

(3) Minimum & maximum temperature of curing
facility

) Age of specimen
) 3 width measurements & average width
) 3 height measurements & average height
) Span length
) Maximum load
) Distance between fracture & nearest
support
(10) Modulus of rupture of each beam
(11) Average modulus of rupture
(12) Slump of the fresh concrete
(13) Air temperature at the time of sampling
(14) Temperature of the fresh concrete
(15) Air content of the fresh concrete
(16) Unit weight of the fresh concrete including
the following:
d. Pot tare weight
e. Potvolume
f.  Weight of pot & concrete
(17) Yield of the fresh concrete

9. PAVEMENT THICKNESS WORKSHEET

9.1 When determining the pavement thickness,
the following shall be included on the worksheet:
(1) Thickness
(2) Difference in thickness from plan thickness

10. FRACTURED FACES WORKSHEET

10.1 When determining the fractured faces the
following shall be included on the worksheet:

(1) Mass of sample

(2) Mass of particles with 2 or more fractured
faced

(3) Percent by mass of particles with 2 or more
fractured faces

(4) Date Tested

11. SAND EQUIVALENT WORKSHEET

11.1  When determining the equivalency the
following shall be included on the worksheet”

(1) Type of shaker

(2) Age of stock solution

(3) Clay reading of each specimen

(4) Sand reading of each specimen
(5) Sand equivalent of each specimen
(6) Average sand equivalent
(7) Date Tested
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Colorado Procedure 13-10
Standard Procedure for
Check Testing
1. SCOPE 3. DEFINITIONS
1.1 The purpose of check testing is to 3.1 Base Data - The historical standard

compare the testing equipment and personnel that
will be used according to the contract. With the
successful completion of check testing within
acceptable limits, both the Engineer and the
Contractor should have confidence in test results.
This procedure can be used at any time the
Engineer needs to determine a level of confidence
in test results between two or more sets of testing
equipment and personnel.

2. REFERENCED DOCUMENTS

CDOT  Quality Assurance Program for
Construction and Materials Sampling and Testing.

An Investigative Study of the CDOT Asphalt
Mixture Design Procedure, October 1993, Aguirre
Engineers, Inc.

Spring 1998 Round Robin Results, October 1998,
by Bob LaForce, CDOT.

Sixth Annual Report: HBP QC&QA Projects
Constructed in 1997 Under QPM2 Specifications,
May 1998, by Bud A. Brakey, CDOT.

HBP QA/QC Pilot Projects Constructed in 1993,
May 1994, by Bud A. Brakey, CDOT.

HBP Pilot Void Acceptance Projects in Region 2in
1997, May 1998, by Bud A. Brakey, CDOT.

ASTM C 39, Compressive Strength of Cylindrical
Concrete Specimens.

AASHTO T 97, Flexural Strength of Concrete
Using Simple Beam with Third-Point Loading.

AASHTO T 99 The Moisture-Density Relations of
Soils Using a 2.5 kg Rammer and a 305 mm Drop.

Surface Moisture-Density Gauges, November
1992, Troxler Electronic Laboratories, Inc.

Gyratory Task Force, MAC Minutes of 03/08/00

deviation (o) between two operators performing a
test on split samples of the same material. This is
shown in Column 1 of Table 13-1.

3.2 Maximum Difference - The expected
difference between two operators performing a
test on split samples of the same material () is
calculated by multiplying o by 1.96. This is shown
in Column 2 of Table 13-1.

3.3 Acceptable Check Test Limit - The limit for
check tests is the maximum difference between
the averages of the absolute values of differences
of five tests performed by two different operators
on split samples (") and is calculated by dividing &
by the square root of five. This is shown in
Column 3 of Table 13-1. For any given element
and number of tests (n) greater than 1 performed
on a split sample, the acceptable check test limit
can be calculated by dividing Column 2 of Table
13-1 by the square root of n.

3.4 Check Test Limit/ HMA In-Place Density -
Since seven split samples are used to correlate
nuclear gauges on HMA pavements, the
acceptable limit for check tests is the difference
between the averages of the absolute values of
the differences of seven tests performed by two
different operators on split samples and is
calculated by dividing & (Column 2) by the square
root of seven. This is shown in the row In-Place
Density HMA and at the Column 3 of Table 13-1.

4, APPARATUS,
TESTING PROCEDURES

SAMPLING AND

4.1 Apparatus, sampling and testing
procedure are described in the specified
procedure for the subject tests. Samples used in
check testing do not need to be from random
samples nor do they need to represent any certain
project or location. Samples should be split
samples or as close to identical as possible.
Samples are split according to splitting procedures
for the subject material. If tests are to be taken on
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material in-place, then the tests shall be taken at
the same place.

5. PROCEDURE
5.1 The subject test is performed on at least
five split samples. In the case of in-place density

of HMA pavements, seven test locations are used.

5.2 Calculate the absolute values of the
differences between test results on each sample.

5.3 Calculate the average of the absolute
values determined in 5.2.

5.4 Results of 5.3 are compared to acceptable
limits for check tests as shown in Column 3 of
Table 13-1.

5.5 Column 3 of Table 13-1 shows the
acceptable limits for check tests of some materials
used in roadway construction. Other values for the
acceptable limits for check tests can be derived by
following the procedure used to derive values for
Table 13-1 and stated in the Definitions.

Example: Check Testing Program results and calculations for Asphalt Content

Split Sample “n” QC Tester QA Tester Absolute Value of
Difference
|QCn = QAnl

1 6.03% 6.19% 0.16%
2 6.15% 5.97% 0.18%
3 6.09% 6.20% 0.11%
4 5.92% 6.25% 0.33%
5 6.20% 6.11% 0.09%

A. Compare each |QC,, - QA,| with appropriate value from Column 2 of Table

13-1

Each |QC, - QA;| < 0.49% (Column 2 for Asphalt Content), so each test is within

the necessary range.

B. Calculate Average of Absolute Value of Differences:
(0.16% + 0.18% + 0.11% + 0.33% + 0.09%) / 5 = 0.17%

C. Compare value from “B” with appropriate value in Column 3 of Table 13-1
0.17% < 0.22% (from Column 3 for Asphalt Content); therefore, results of the
Check Testing Program for this element are acceptable.

NOTE 1: The values in Table 13-1were reviewed at the 2008 FMM Meeting for accuracy and intent.
There is no direct correlation between Table 13-1 and the Table -1 IA Comparison Precision Guide.

NOTE 2: Compressive Strength and Flexural Strength Elements (Procedures) are performed in
accordance with Standard Specification Subsection 106.06 (d).
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TABLE 13-1
Acceptable Limits of Two Laboratory Test Precision
Column 1 Column 2 Column 3
Element
(Procedure) o (Two operators 6 (Maximum difference 0’ (Acceptable
split sample) split sample) Check Test Limit)
Asphalt Content 0.25% 0.49% 0.22%
[Nuclear Method] (CP 85)
Asphalt Content 0.25% 0.49% 0.22%
[Ignition Method]
(CP-L 5120)
HMA #4 Sieve 2.04% 4.00% 1.79%
(CP 31)
HMA #8 Sieve 1.92% 3.76% 1.68%
(CP 31)
HMA #200 Sieve 0.56% 1.10% 0.49%
(CP 31)
HMA Voids in the Mineral 0.40% 0.78% 0.35%
Aggregate
(CP 48)
HMA Air Voids 0.37% 0.73% 0.32%
(CP 44)
HMA Hveem Stability 3.9 7.7 3.4
(CP-L 5106)
HMA Maximum Specific .009 .018 .008
Gravity (CP 51)
In-Place Density HMA 0.77% 1.51% 0.57%
(CP 81)
Longitudinal Joint Density 1.10 % 2.20 % .83 %
(ASTM D 2726)
Compressive Strength PCCP 192 psi 376 psi 168 psi
(ASTM C 39) (1324 KPa) (2592 KPa) (1158 KPa)
Sand Equivalent 3 points 7 points 5 points
(CP 37)
Flexural Strength PCCP 44 psi 86 psi 39 psi
(ASTM C 78) (303 KPa) (593 KPa) (269 KPa)
In-Place Density Soils 0.34 pcf 0.67 pcf 0.30 pcf
(CP 80) (5450 g/m®) (10 700 g/m°) (4770 g/m®)
In-Place Soil Moisture 0.45 pcf 0.89 pcf 0.40 pcf
(CP 80) (7210 g/m®) (14 100 g/m®) (6320 g/m®)
Moisture Density Relation, 1.6 pcf 3.1 pcf 1.4 pcf
(AASHTO T 99, Density) (25 600 g/m®) (50 200 g/m°) (22 500 g/m°)
Moisture Density Relation, 0.8 pcf 1.6 pcf 0.7 pcf
(AASHTO T 99, Moisture) (12 800 g/m®) (25 100 g/m°) (11 200 g/m°)
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FIELD MANAGEMENT OF TEST RESULTS
ASPHALT CHECK TESTING

Third party testing (split cost 50/50)

(" Phone numbers, Disteibution lists, ] [

-

y

%AC, VMA, Voids, Density

A
Comparative tests within tolerance?

A A

CP 13: Procedure for check testing To be completed prior to or in
conjunction with first 500 tons

CP 16: Management of CP 10: Qualifications of CP-L 5101: Verification of To be
Consultant Materials Testing Testing Personnel and Laboratory Equipment completed
Laboratories prior to
= production
Current LabCAT

Cycle Cycle Cycle
1 2 3

Yes *

A

| Density J{ %AC.vMA. Voids |
I 1

\

Iterate in
. field until
favorably
compare

Check sample
splitting. Recommend
Gilson large sample
splitter. Discuss and
check test methods
and specimen
preparation (e.g.scoop
vs. quartering)

Identify factors that do
not agree, Establish
priority of test results;
Rice, Voids, %AC,
VMA, Hveem

[

Notify Third Party
Tester. Arrange a split
of new sample

Check Rice,
calculations, weights,
oven temperatures,
loading methods &
timing. Visual
inspection of samples

Establish time & date
for formal QC/QA Lab
visit, Check gyratory
compactor calibration

Engineer

Notify Prime
Contractor, Supplier,
Project Engineer,
Region Materials

Conduct formal
QC/QA Lab visit.
(Knowledgeable
parties with
representatives from
supplier, CDOT &
third party lab).

A

Check Thermometers,
Rice vacuum, obvious
probable causes. Test
results available.
Inspect QC/QA Lab
(possibly CDOT IAT)

Proceed with production. Conduct weekly
meetings per CP16

If no resolution on 3" Cycle, redo Cycle 3 with
Lab Prepared Sample (prepared by third party).
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Colorado Procedure 14-03

Standard Practice for

F and t-test Statistical Method for HMA Voids Acceptance

1. SCOPE

1.1 Use this procedure as required by the
project specifications to provide a method of
comparing two different data sets of multiple test
results (e.g. Contractor’s Quality Control and the
Department’s Acceptance  test results,
Contractor's  Quality Control and CDOT
Verification test results, CDOT and Contractor’s
Verification test results, etc.) to determine if the
materials tested come from the same
population. This statistical procedure employs
estimation and hypothesis testing using F-test
and t-tests to make the comparisons.

1.2 Compare two populations that are
assumed normally distributed by calculating and
comparing the population means (arithmetic
averages) and variances (standard deviation x
standard deviation). The F-test compares the
population variances while the t-test compares
the population means.

1.3 Select all samples using random or
stratified random procedures. Perform all
testing and measuring in accordance with
standard acceptable practices. When used for
contractual purposes, do all sampling and
testing in accordance with applicable
specifications.

1.4 The following sections provide reference
materials, the mathematical equations,
combined manual and computer-assisted
calculations, and completely automated
procedure using computer software to calculate
the F-test and t-test statistics.

2. REFERENCED DOCUMENTS

2.1 Colorado Procedures:

CP 41 Sampling Hot Mix Asphalt

CP 55 Reducing Field Samples of Hot Mix
Asphalt to Testing Size.

2.2 Other References:
AASHTO R 9-97 “Standard
Recommended Practice for Acceptance
Sampling Plans for Highway
Construction”.

Implementation Manual for Quality
Assurance, 1996, AASHTO Highway
Subcommittee on Construction.

Statistical Reasoning, 1985, Gary Smith.

Probability and Statistics, 1975, Murray
R. Spiegel.

Elementary Statistics, 1976, Robert R.
Johnson.

Probability and Statistics for Engineers
and Scientists, 1972, Ronald E. Walpole
and Raymond H. Myers.

3. DEFINITION OF TERMS, SYMBOLS, AND
EQUATIONS

3.1 Definitions

n = total number of tests (sample size)

n-1 = degrees of freedom

X; = any individual test value
(i=1,2,3,...n)

> =summation symbol

X'~ mean or average, sum of all test values
divided by the number of tests, >x;/ n Eq. 3.1

S is the standard deviation, which is equal to the
square root of the summation of the square of
the differences between any test value and the
mean divided by the degrees of freedom.
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Y(Xi- i)z

Eq. 3.2
n-1

sample variance, S° Eq. 3.3

level of significance or critical region.
This is the probability of incorrectly
deciding the data sets are different
when they actually come from the same
population. In either the construction or
the manufacturing industry, & is the
risk of rejecting a good material or
product. The critical region, T
(critical area) in the F and t probability
distribution curves is equivalent to the
rejection area. Since the total area
bounded by either the F or t distribution
curve is equal to 1 - &, the acceptance
region is 1 -&. When O« = 0.05,
there is a probability of 95 percent that
the two data sets are from the same
population. When & [ = 0, it means no
rejection and 100 percent of either the
data or product is acceptable.

The two-tailed test hypothesis method
tests if the population parameters
(variances or averages) are either equal
or not equal. All the values of [1 &[]
obtained from this procedure are based
on the two-tailed testing approach (use
two-tailed statistical tables or functions).

the ratio of the variance from each data
set (larger variance divided by smaller
variance: S;%/S,° or S,/ S?), Eq. 3.4
depending on which ratio yields a value
equal to or greater than 1; S1 and S2
are respective variances of the first and
second data set;

{=D/[s /¥n)

paired t-test for paired observations
(split samples). The variability is attrib-
uted to the test method only because of
using identical sampling procedure and
specimen. Eq. 3.5

D = average of the differences between
paired observations or test results,
(X1 =Xp) , Eq. 3.6
n
where x; and x, are paired observations.
Sq = standard deviation of the differences

between paired observations or test
results, similar to Eq. 3.2 with D; and

D replacing x; and Xrespectively.

Eq. 3.7

n—1

where D; = difference between paired
observations, x; — Xo .

= (X, —iz)/sp\/(l/nl) +(1)

for independent samples. The variability
is attributed to material, sampling, and
test method. Eq. 3.8

X and X are respective averages of
the first and second data set, and

n; and n, are respective sample sizes of
the first and second data set.

‘ ‘ = absolute value (disregard sign)

S, = pooled estimate for the variance,

m-DS*+m -1S°
1 1 2 2
(n +n —-2)
1 2

Eq. 3.9



4. SUMMARY OF METHOD

41 The method involves calculating sample
statistics from three or more representative
measurements, test results, or values, for each
specified element in a lot or sample. The
specimen may either be a split or independent
sample. The statistical variables to be calculated
include the mean, standard deviation, variance,
F and t values, and the & (J-value. The
following sections summarize the F-test and t-
test method to be employed in this procedure.

4.2 Determine the appropriate population
parameters and sample statistics to be used in
estimation and hypothesis testing (F & t-tests).
For the F-test calculation, test the assumption
that the population variances are equal against
the assumption that they are not equal (use a
two-tailed F-test). For the t-test calculation,
assume the population variances are equal and
test the assumption that the population means
are equal against the assumption that they are
not equal (use a two-tailed t-test).

4.3 Choose a level of significance or critical
region (&) for each of the F-test and t-test
calculations. AASHTO R 9-97 provides
suggested critical values of [1&¥ used in the
highway construction industry. CDOT typically
uses [ values of 0.10, 0.05, 0.01, and 0.005. In
this procedure, use ¢ [I-values as specified in
the project specifications.

4.4 Calculate all the required variables in
the appropriate F-test and t-test equations (split
or independent samples for t-test) and compare
the calculated & T-value with the level of
significance chosen in the previous subsection.

4.5 Conclude that the measurements, test
results, or test values come from the same
population if the calculated & -value is greater
than the selected level of significance.
Conclude that the measurements, test results, or
test values do not come from the same
population if the calculated ¢ (1-value is less
than the selected level of significance.
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5. COMBINED MANUAL AND
COMPUTER-ASSISTED PROCEDURE

5.1 Determine the appropriate arithmetic
mean, standard deviation, and F-value for the
test results from the lot (either split or
independent samples) for each element being
evaluated using Equations 3.1, 3.2, 3.3, and 3.4.
Given the F-value and the degrees of freedom
for the numerator and the denominator,
calculate the & C-value using either any
applicable software function or Microsoft Excel
statistical function FDIST. The function FDIST
calculates the one-tailed ¢ I-value. This & -
value should be multiplied by 2 to obtain the
& (1-value for the two-tailed test. The FDIST
function has the command format FDIST
[calculated F-value, numerator degrees of
freedom, denominator degrees of freedom].
Compare this result with the level of significance
previously selected for the F-test. Conclude that
the test data are not from the same population if
the calculated & (1-value is less than the
selected level of significance. If the calculated
& [-value is greater than the selected level of
significance, perform a t-test calculation
assuming equal population variances.

5.2 Determine the absolute t-value using
Equations 3.5 to 3.7 for split samples and
Equations 3.8 to 3.9 for independent samples.
Given the t-value, the degrees of freedom, and
the number of tails equal to 2, calculate the &
[l-value using either any applicable software
function or Microsoft Excel statistical function
TDIST. The TDIST function has the command
format TDIST [calculated t-value, degrees of
freedom, tails]. Compare this result with the
level of significance previously selected for the t-
test. Conclude that the test data are not from
the same population if the calculated & (1-value
is less than the selected level of significance.
Conclude that the test data are from the same
population if the calculated & [1-value is greater
than the previously selected level of
significance.
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6. COMPUTER-ASSISTED PROCEDURE tails and type means the kind of t-test to
perform. The type can be 1 (paired t-test), 2
6.1 Any applicable computer software with (two-sample equal variance) and 3 (two-sample
statistical functions may be used to conduct F- unequal variance). Type 3 is not used in this
test and t-test calculations. The Microsoft Excel procedure because the test data sets are
statistical function FTEST can be used to automatically concluded to be not from the same
calculate the & C-value for the F-test while the population if the sample variances are found to
Microsoft Excel statistical function TTEST can be unequal. The t-test directly calculates the
be used to calculate the & [1-value for the t-test. O (1-value, given the required values of the
The FTEST function has the command format variables in the TTEST function. Compare this
FTEST [arrayl, array2]. Array1 is the first data value with the selected level of significance.
set and array2 is the second data set. The Conclude that the test data are from the same
FTEST function directly calculates the two-tailed population if the result of the TTEST calculation
0 & -value. Compare this value with the is greater than the selected level of significance.
selected level of significance. Conclude that the Conclude that the test data are not from the
test data are not from the same population if the same population if the result of TTEST
result of the FTEST calculation is less than the calculation is less than the selected level of
selected level of significance. Proceed to confidence.
conducting a t-test assuming equal population
variances if the result of the FTEST calculation 6.3 The Department has software to
is greater than the selected level of significance. perform F-test and t-test analysis. The software
calculates the F-test and t-test values and
6.2  The Microsoft Excel TTEST function has compares them with the selected level of
the command format TTEST [arrayl, array2, significance. The software automatically
tails, type]. Arrayl is the first data set and indicates if the test data are either from the
array2 is the second data set. The tails same population or not using appropriate label
parameter specifies the number of distribution or designation.
7. F AND t-TESTS SAMPLE CALCULATIONS USING COMBINED MANUAL AND COMPUTER-
ASSISTED PROCEDURES, AND MICROSOFT EXCEL STATISTICAL FUNCTIONS
71 Combined Manual and Computer-Assisted Procedures

7.1.1  Split Samples (Paired Observations)

This example will demonstrate the combined manual and computer-assisted procedures to conduct F-test
and paired t-test calculations for split samples.

Problem Statement:

Using the ignition furnace method to determine the asphalt content of a mix, the following test results
were obtained for split samples A and B:

Test Number Sample A Sample B
1 4.79 4.88
2 4.74 4.84
3 4.41 4.82
4 4.77 4.71
5 4.58 4.79

Using F-test and t-test method, determine if sample A and sample B are from the same population.



a)
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Select the level of significance (& 1) at which to evaluate the F and t statistics. Use the
level specified in the project special provisions. Assuming that & 1=0.05 is specified, determine the
F-value using Eq. 3.4 which derives its value from Eq. 3.3 (variance), Eq. 3.2 (standard deviation),
and Eqg. 3.1 (mean) in each data set.

Sample A Sample B
Arithmetic Average 4.66 4.81
Standard Deviation 0.161 0.064
Variance 0.02607 0.00407
F-value (larger variance is divided by
smaller variance, 0.02607 / 0.00407) 6.40541
Degrees of freedom, n-1, (numerator, 5-1) 4
Degrees of freedom, n-1, (denominator, 5-1) 4

Calculate the ¢ (1-value using the Microsoft Excel function FDIST [calculated F-value, numerator
degrees of freedom, denominator degrees of freedom] which translates into [ & = FDIST [6.40541,
4, 4] and yields ¢ (1/2-value = 0.0498 (one-tailed test result). Multiply this value by 2 to give the two-
tailed & [1-value = 0.100.

Compare this calculated & (1-value with the level of significance, [1 = 0.05, as specified in Step 2.
Since the calculated & [1-value is greater than the selected [1 & level (0.100 > 0.05), conclude that

the sample variances are equal and proceed to conducting a t-test.

Calculate the difference (D;) between sample A and sample B for each set of test number. Calculate
the arithmetic average (D) of the differences between sample A and sample B (last column). Also,
calculate the standard deviation of the differences between sample A and sample B. Calculate the
absolute t-value using Equations 3.5 and 3.6. The sample size for observed differences is n = 5.

Test Number Sample A Sample B (Sample A — Sample B)

1 4.79 4.88 -0.09
2 4.74 4.84 -0.10
3 4.41 4.82 -0.41
4 4.77 4.71 0.06
5 4.58 4.79 -0.21

Average (D) of A-B -0.15

Standard Deviation, Sy 0.1742

Calculating the absolute value of t yields M — 0. 15/(0'1742/\/57) —1.925

Calculate the & (1-value using the Microsoft Excel function TDIST [calculated t-value, degrees of
freedom, number of tails] which translates into [1 & = TDIST [1.925,4,2] and yields an & [1-value =
0.126. Since this value is larger than the selected level of significance, [1&X = 0.05, conclude that
the two data sets are from the same population.
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7.1.2 Independent Samples (Non-paired Observations)

This example will demonstrate the combined manual and computer-assisted procedures to conduct F-test

and t-test calculations for independent samples.

Problem Statement:

Using the ignition furnace method to determine the asphalt content of a mix, the following test results

were obtained for independent samples A and B:

Test Number Sample A Sample B
1 4.65 4.75
2 4.84 4.79
3 4.59 4.74
4 4.75 4.41
5 4.63 4.77
6 4.75 4.58
7 4.58 4.81
8 4.82
9 4.86
10 4.70
11 4.60
12 4.77
13 4.65
14 4.80

Using F-test and t-test method, determine if sample A and sample B are from the same population.

Solution:

a) Select the level of significance (& [1) at which to evaluate the F and t statistics. Use the
level specified in the project special provisions. Assuming that & =0.05 is specified, determine the
F-value using Eq. 3.4 which derives its value from Eq. 3.3 (variance), Eq. 3.2 (standard deviation),

and Eqg. 3.1 (mean) in each data set.

Sample A Sample B
Arithmetic Average 4.71 4.69
Standard Deviation 0.0974 0.1457
Variance 0.009486 0.021224
F-value (larger variance is divided by
smaller variance, 0.021224 / 0.009486) 2.23732
Degrees of freedom, n-1, (numerator, 7-1) 6
Degrees of freedom, n-1, (denominator, 14-1) 13
b) Calculate the & [1-value using the Microsoft Excel function FDIST [calculated F-value, numerator

degrees of freedom, denominator degrees of freedom] which translates into (& = FDIST
[2.23732, 6, 13] and yields & [1/2-value = 0.1054 (one-tailed test result). Multiply this value by 2

to give the two-tailed & (1-value = 0.211.

C) Compare this calculated [1 & -value with the level of significance, & = 0.05, as specified in Step
2. Since the calculated 7 & -value is greater than the selected & level (0.211 > 0.05),
conclude that the sample variances are equal and proceed to conducting a t-test.
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d) Calculate the arithmetic averages (X1 and X2) and variances (812 and 822) for each data set.

Calculate the pooled variance, Sp for both data sets using Eq. 3.9. Calculate the absolute t-value
using Eqg. 3.8. The sample size for sample A is n = 14 and the sample size for sample Bisn =7.

Test Number
1

©oNOoOCOa~WN

14

Arithmetic Average (X1 or X2)

Variance (S;° or Sy°)
Pooled Variance (S)

Sample A
4.65
4.84
4.59
4.75
4.63
4.75
4.58
4.82
4.86
4.70
4.60
4.77
4.65
4.80
4.71

0.00949

Calculating the absolute value of t yields:

0.11486

|t|=(4.71-4.69)/(0.11486)(y/(1/14) + (1/7)

|t|=0.38959

Sample B
4.75
4.79
4.74
4.41
4.77
4.58
4.81

4.69
0.02122

e) Calculate the & 1-value using the Microsoft Excel function TDIST [calculated t-value, degrees of
freedom, number of tails] which translates into [1 & = TDIST [0.38959,19,2] and yields an & [1-value
= 0.701. Since this value is larger than the selected level of significance, [1 & = 0.05, conclude that
the two data sets are from the same population.

7.2 Microsoft Excel Statistical Functions

7.2.1 Split Samples (Paired Observations)

This example will demonstrate the use of Microsoft Excel statistical functions to conduct F-test and paired

t-test calculations for split samples.

Problem Statement:

Using the ignition furnace method to determine the asphalt content of a mix, the following test results

were obtained for split samples A and B:

Test Number

abrowND =

4.79
4.74
4.41
4.77
4.58

Sample A

Sample B

4.88
4.84
4.82
4.71
4.79
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Using F-test and t-test method, determine if sample A and sample B are from the same population.

a)

Select the level of significance (& [1) at which to evaluate the F and t statistics. Use the [ level
specified in the project special provisions. Assuming that [1 & =0.05 is specified, determine the & -
value by using the Microsoft Excel function FTEST [array1, array2]. Array1l and array2 represent the
first and second sets of data respectively. They can be interchanged and still yield the same result.
Applying the FTEST function gives [1 & = FTEST ({4.79, 4.74, 4.41, 4.77, 4.58}, {4.88, 4.84, 4.82,
4.71, 4.79}) which yields 0.100. Since this value is greater than the specified level of significance
(0.100 > 0.05), conclude that the sample variances are equal and proceed to conducting a t-
test.

Calculate the ¢ 1-value for the t distribution using the Microsoft Excel function TTEST [array1,
array2, tails, type]. Array1 and array2 parameters are as defined above. Tails = 2, for a two-tailed
test and type = 1, for paired observation (split samples). Applying the TTEST function gives (1 =
TTEST ({4.79, 4.74, 4.41, 4.77, 4.58}, {4.88, 4.84, 4.82, 4.71, 4.79}, 2, 1) which yields 0.126. Since
this value is larger than the specified level of significance, 0 & = 0.05, conclude that the two data
sets are from the same population.

7.2.2 Independent Samples

The same procedure as above should apply to conducting F-test and t-tests for independent samples. In
the calculation routine, the only difference of independent samples from split samples is the value of the
type parameter in the TTEST function is type = 2 instead of type = 1.
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Colorado Procedure 15-08

Standard Practice for

Certification of Consultant Nuclear Moisture/Density Gauges

1. SCOPE

An engineering consulting company contracted to
perform materials testing for the Department must
have their designated nuclear moisture/density
gauges certified in the calibration bay located at
CDOT’s Central Materials Laboratory. Nuclear
M/D gauges used for quality control testing by the
contractor or the contractor’s agent will not be
certified on the Department’s calibration blocks.

2. REFERENCED DOCUMENTS

CP-L 5306, Certification of Consultant Nuclear
Moisture / Density and Thin Layer Density Gauges

Statistical Stability Test and Drift Test, CDOT
Form #1151

QA Certified Nuclear Gauge — Consultant Nuclear
Gauge Assignment Document, CDOT

CDOT Certified Nuclear Gauge Label, CDOT
Form #30

3. REQUIREMENTS

3.1 The company must contact the Staff
Materials & Geotechnical Branch at (303)
398-6547 to make an appointment to certify their
M/D gauge. It is recommended that an adequate
amount of time, i.e., at least two months, be
allowed to ensure that the gauge is available when
the contract commences.

3.2 The company must provide Staff Materials
with a current copy of The Notice to Proceed and
the referenced Task Order. Documentation
provided must include project number, project
code (sub-account number), location, contract
commencement date, and the contract expiration
date or work duration time frame.

3.3 The company must ensure that the gauge
requiring certification is clean and is in no need of

maintenance or repairs. Cleaning, maintenance,
and repairs will not be performed by CDOT Staff
Materials personnel.

3.4 The company is required to have one
gauge certified for the contracted project, plus one
additional gauge certified as an emergency
replacement. If the company has two contracted
projects with the Department, three -certified
gauges would be required, that is, one M/D gauge
for each project plus one emergency replacement
gauge.

3.5 The company must have a recently
performed passing Statistical Stability Test and
Drift Test, CDOT Form #1151, for their gauge
when they arrive for the certification

3.6 The company employee who will be
performing the certification procedure shall be
capable of running the basic operations of the
gauge and must have a personnel monitoring
device, a calculator, and a minimum of 3 hours of
available time. Arrival must be at the time of the
appointment, and rescheduling will be required if
the operator and gauge are not in the calibration
room, commencing with the certification within 30
minutes of the established time.

NOTE: CDOT requires personnel monitoring
devices be worn by an individual within proximity to
its nuclear gauges. If the company’s policy is to
not require personnel monitoring devices of its
employees, per current Colorado Department of
Public Health & Environment directives, then a
letter stating that CDOT will be held harmless from
any exposure to CDOT nuclear gauges must be
provided and signed by the company’s Radiation
Safety Officer.

3.7 A gauge passing the calibration will be
certified with a label stating “CDOT QA/QC
CERTIFIED NUCLEAR GAUGE” (CDOT Form
#30).

3.8 The company will receive a QA Certified
Nuclear Gauge certificate. It must be completed,
signed by the company’s designated Radiation
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Safety Officer and returned as soon as possible. If
the nuclear gauge is assigned to a different project
from the one listed on the QA Certified Nuclear
Gauge certificate at anytime during the certification
period, then Staff Materials must be informed in
writing.

3.9 The certification is valid for no more than
12 months.

3.10 The company must inform CDOT Staff
Materials if any repairs take place on the gauge
within this acceptance period.

STATE OF COL.ORADO

DEPARTMENT OF TRANSPORTATION
Materials and Geotechnical Branch
Nuclear/Deflection Laboratory

4670 N Holly Street, Unit A

Denver, Colorado 80216

303-398-6547

Consultant Name

QA Certified Nuclear Gauge
Consultant Nuclear Gauge Assignment

I PR
DEPARTMENT OF TRANSPORTATION

Address

The above named entity will be utilizing Gauge No

contracted engineering consulting company of

under contract with the Colorado Department of Transportation, or the entity was sub-contracted to perform testing by the

(Certification Date )

Project No.

Project Code (SA#)

Location

Contract Commences

Expires

Gauge Serlal Number:
Gauge Model
Certifled By:
Expiration Date

The following conditions that must be met to use the above gauge on a CDOT project:

1. Radioactive material shall be used by individuals, designated as users by the R.S.0.

2. Personnel monitoring devices capable of detecting both gamma and neutron radiation may not be required. However,
CDOT must be informed in writing as to the Licensee’s policy and the individual tester must comply for the duration of
the contract. )

3. Each sealed source containing radioactive material shall be tested for leakage and/or contamination in accordance with
RH 4.16 of the State of Colorado Rules and Regulations Pertaining to Radiation Control.

Radioactive material shall be stored and used in a manner that will preclude use by unauthorized personnel.

5. The nuclear gauge and its associated DOT Type “A” carrying case will meet marking and labeling requirements. The
carrying case must be capable of meeting the requirements of a DOT Type “A” transport container.

6. If a nuclear gauge is to be stored in a CDOT facility, the Consultant shall provide the Project Engineer a copy of the
Consultant's Nuclear Incident Procedures to be posted in the facility.

Signature Date
Designated Radiation Safety Officer (RSO)

Emergency Notification Telephone No.(s): 1) 2)

(rev. 4/07)
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Colorado Procedure 16-06

Standard Practice for

Management of CDOT & Consultant Materials Testing

1. SCOPE

This procedure contains a summary of the
responsibilities and the process for developing the
consultant materials testing contract and
administering task orders. Also contained in this
procedure are examples of the forms for
management and evaluation of consultant
materials testing on CDOT projects.

2. SUMMARY OF RESPONSIBILITIES AND
PROCESSES

The Region Materials Engineer develops the non-
project specific (NPS) materials testing consulting
contract that is then reviewed for approval by the
Program Engineer and Region Transportation
Director. The contract is distributed to interested
consultants as a part of a request for proposals.
Proposals are reviewed by Region Engineers and
then the Consultants are selected. Resident
Engineers write task orders to provide consultant
materials testing for specific projects. The
business office tracks expenditures and assists in
the paperwork involved in administering the NPS
contracts and the task orders written under each
contract. The Region Materials Engineer reviews
and retains copies of consultant evaluations and
coordinates solving of problems with consultant
testing.

3. MANAGEMENT AND EVALUATION OF
CDOT & CONSULTANT MATERIALS TESTING

3.1 CP 16, Pre-Testing Meeting Agenda —
CDOT & Consultant Materials Testing (CDOT
Form #1322)

This form is used to guide discussion and
document results of a pre-testing meeting. This
meeting allows the key people involved in the
testing to discuss and define each of the issues
involved in consultant testing. Each item should
be discussed and the results of that discussion
written on the form. Pre-testing meetings have
been a valuable tool to avoid problems by
promoting communication on important issues
before testing begins.

3.2 CP 16, Weekly Meeting Agenda — CDOT
& Consultant Materials Testing (CDOT Form
#1323)

This form is used to guide discussion and
document results of a meeting held each week, if
needed, to determine if the consultant testing is
going smoothly. These meetings allow early
identification and resolution of problems. Key
issues addressed at the weekly meetings are
distribution of test results, documentation of
testing, proper test procedures, and how failing
tests are handled. If the consultant testing is going
well, then brief and informal meetings between the
CDOT head tester and the consultant tester, or
skipping some of these meetings, may be
appropriate. If there are substantial problems then
a formal meeting including the Project Engineer
and the supervisor of the consultant materials
tester may be needed. Use the form to document
all meetings, however brief.

3.3 CP 16, Evaluation of Materials Testing —
Consultant Materials Testing (CDOT Form #1324)

This form is used to evaluate the consultant after
consultant testing on the project is completed.
This evaluation is normally conducted by the
Project Engineer. The contractor, consultant, and
head tester should be interviewed prior to
completing this form. A final meeting with the
consultant to discuss strengths and weaknesses is
also recommended. A copy of the completed
evaluation form is part of the Finals packet and
must be sent to the Region Materials Engineer and
the Documentation Unit of the Central Materials
Laboratory. This central record of evaluations will
support  statewide review of consultant
performance.

4. CONSULTANT PERFORMANCE EVALUATION

The CDOT Consultant Performance Evaluation,
CDOT Form #313, is a general evaluation of
consultants performing any services for the
Department. This evaluation is separate from the
CP 16, Evaluation of Materials Testing; therefore,
both are required to be completed.
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COLORADO DEPARTMENT OF TRANSPORTATION

Project No.:

CP 16, PRETESTING MEETING
AGENDA

Project code:

The purpose of this meeting is to clarify the expectations of CDOT for

Proj. name/location:

the consultant materials tester and to review some of the common
issues that arise during typical projects. This form shall be used for
consultants and may be used when CDOT is performing the testing.

Region: Residency:

Attendance: It is recommended that the following people be i

n attendance:

CDOT Project Engineer:

Consultant materials tester's supervisor:

CDOT head tester:

Contractor quality control tester:

Region Laboratory representative (if available):

Contractor representative(s):

Consultant materials tester:

Supplier representative(s):

It is recommended this meeting occur one week prior to the need for testi
resolved, then there will be time to address them.

ng. If some of the issues brought up at the meeting are not initially

1) Test result distribution:

production. Computer printout of the Moving Quality Level (MQLs) needs

Payment to the contractor is dependent on test results of materials. Therefore, it is critical that test resuits are distributed before the next day of

to be sent as well,

Have all forms for reporting test results been provided

Test results will be distributed by:

to the consultant materials tester and contractor? ©  (dyes [no

Test results will be distributed to; FAX: CseosT Form #626* Jes as
1) a a Q Q
2) Q Q g Q
3) Q Qa a Qa
4) Qa Q a Q
5) Q a Qa a

**When QLs (Quality Levels) and pay factors are calculated, they shall be

*When test results fail, a CDOT Form #626 (Field Laboratory Test Results) shall be sent to the above people that request it.

sent to the above people that request it.

What mix designs have been submitted and approved?

Who is authorized to sign the Form #6267

Who will calculate the QLs and pay factors?

Who will distribute the QLs and pay factors?

How often will the QLs and pay factors be distributed?

Which versions of software will be used to calculate pay factors?

Does the consultant have this software installed?

Qyes Uno

Does the contractor have copies of this software?

Qyes Ono

Who from the contractor will be responsible for maintaining the MQLs?

Page 1 of 4

CDOT Form #1322 4/07
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2) Special reports

In some instances that involve a long testing procedure (volumetrics, cylinders, etc.), the results need to be distributed no later than the day after the
test is completed. The following protocol should be used for the distribution of these tests.
Distributed by Distributed when

Concrete cylinder breaks:

Asphalt volumetrics:

Rice:

3) Procedural review

These are common areas of concern for testing materials on CDOT projects. It is recommended to review these during this meeting.
All Laboratory correlations have been performed. O ves O No

Does the consultant materials tester have | Does the consultant materials tester have | Does the consultant materials tester have the

Forms: | the Form #2507 (] |the Form #3797 0 |Confidential Random Sampling Schedule? (]
Concrete: Time constraints and procedures for making cylinders and beams (CP 61)
Acceptance cylinders and/or beams: Field cured cylinders:

Sampling location within load: Special requirements:

Sampling method (CP 61):

Location of water tank for initial cure (first 24 hours): Bridge Deck Curing Measures (thermocouples etc.):

Weekend pours (sampling and handling after 24 hours): Maturity meter calibrations for fast track paving, completed by?

Location of cure (after 24 hours):

Transportation (how and when):

Asphalt: Gradation AC/Rice Binder Density

Sample location:

Sémple taken by:

Sample witnessed by:

Sample method:

Sample split by:

Sample delivered by:

Test location:

Tested by:

Review sample size: Aggregate: Binder: HBP:

Special sampling requirements:

Page 2 of 4 CDOT Form #1322 4/07

CDOT Form # 1322 Page 2
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4) Protocol for failing tests

During production of materials, it is possible that test results of materials could fail. It is desirable to understand the protocol that will be followed when
this happens. Typical actions could include: meeting, coring, retest, third party testing, check testing program, price reduction, test saved splits, etc.

Concrete:

Slump: Air:

Compressive Strength (CP 65): Yield:

Flexural Strength: How will the QLs and pay factor be handled?
Asphait:

Density: Gradation:

Asphalt Content: Stability:

Volumetrics: ) Binder:

How will the QLs and pay factor be handled?

Soils:

Density: Moisture:
Soil Bearing Value: Soil type:
Soil Profile:

5) Head tester commitments

The CDOT head tester will assist the consultant materials tester with a limited amount of help. This assistance will be scheduled between the two
testers, This will include: review of the Fleld Materials Manual, setting up the book for project documentation, reviewing the book throughout the
project, new CDOT tests and protocols, and one copy of the project plans and specifications.

The CDOT head tester will not assist in training the consultant materials tester in test procedures or protocol. Consultants will provide cylinder molds
(Jatco), asphalt binder cans, and 3 ring binders (all shall be new). Current copies of the specification book, Field Materials Manual, and other
publications/materials needed for the project will also be provided by the consultant.

Head tester: Phone: FAX:

6) Protocol for switching consultant materials testers

Itis desirable for the consultant materials tester to be the same throughout the entire project. However, it is understood that situations arise that
create the need for the consultant to switch the tester. This should be minimized. When a switch does occur, the following protocol is required for
a smooth transition.

If known in advance - A reduced check testing program (at least 3 samples) needs to be performed. The replacement tester needs to spend at least
one day on the project with the original tester.

If not known In advance - A reduced check testing program (at least 3 samples) needs to be performed within one week. Additionally, the
replacement tester’s supervisor needs to be present for at least one full day or night of testing with the replacement tester and untit the replacement
tester is familiar with the project.

Short term (only. 1 or 2 days) - The replacement tester's supervisor needs to be present for the days or nights of testing with the replacement
tester until the original tester returns.

Any additional supervision costs incurred as a result of switching consultant materials testers will not be charged to the project.

Materials consultant tester’s immediate supervisor is: Supervisor's phone number:

7) Equipment charges

The same equipment (nuclear moisture/density gauge, air meter, etc.) needs to be used throughout the project. When a tester is switched, the new
tester needs to use equipment that was used previously on the project. If the equipment breaks down or is replaced, it has to be calibrated or
correlated appropriately before use.

Page 3 of 4 CDOT Form #1322 4/07

CDOT Form # 1322 Page 3
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8) Check testing program
The check testing program needs to be completed before production begins.
Check testing started on: Check testing completed on:

What was the average of the differences in each of the tests?

Gradation: Rice:
Asphalt content: Density:
Did it correlate? ) If not, then what is the next step?

9) Independent Assurance Tests

The Form #379 indicates the number of Independent Assurance Tests (IAT) that are required. It is the responsibility of the materials consultant to
schedule these tests. It is necessary to schedule the tests a minimum of 24 'hours in advance. To schedule the test contact:

Contact: Phone: :

Additionally, the tests should be scheduled (when possible) during a large or typical production operation - not the end of a job or small quantity. If
there are problems with the test results, it is better to schedule the IAT sooner rather than later.

10) Qualified laboratory

The consultant laboratory needs
P
8

PRSP "

i

cu
@
&
&

alea ba dostimantad and i

0 be qualified in order to perform verification testing. The equipment serial numbers to be used on the project will
4 €C

laboratory insp it may become quaiified, contact:

also be documented and gi
Contact: Phone:
Date laboratory was qualified: By:

AASHTO accredited laboratories will be considered qualified.

11) Certified personnel

Level B or Level C), and soils (WAQTC, Embankment and Base)?
Tester:

Certifications:

12) Resolution of testing issues

Issues may develop on the project between the contractor, consultant, and/or CDOT as a result of test results or test procedures. It is recommended
that the issues be dealt with appropriately. The CDOT Head Tester or Project Engineer should deal with all issues that arise from the testers. The
consultant tester should not try to resolve issues with the contractor. If the problem is not resolved, then the two supervisors should meet. Every
effort should be made to resolve the issue at the lowest possible level.

Do the testers have the appropriate certifications for concrete testing (AC! Lab Tech |, Lab Tech Il or Field Tech I), Asphalt testing (LabCAT Level A,

13) Materials consultant supervisor

The materials consultant tester project supervisor is: Supervisor's phone number:

14) Weekly meetings

The purpose of weekly meetings is to ensure that an adequate job is being performed. If there are any issues, they need to be addressed. This
meeting can be a regularly scheduled meeting or can occur sporadically depending on the progress on the project and the consultant's expertise.

Attendance: CDOT representative, consultant tester, Where:
and contractor representative.
Day: Time:
Who will attend?  Name Company Phone
1)
2)
3)
4)
5)
Copy distribution; Project Engineer - Original Page 4 of 4 CDOT Form #1322 4107

CDOT Form # 1322 Page 4
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COLORADO DEPARTMENT OF TRANSPORTATION | roiect No:

CP 16, WEEKLY MEETING AGENDA [roeaoons

The purpose of weekly meetings is to ensure that an adequate job is

being performed. If there are any issues, they need to be addressed.
This shall be used for Consultants and may be used when CDOT is
performing the testing.

Proj. name/location;

Date: Region: Residency:

Attendance:

Name Company Phone

1)

2

3)

4)

5)

1) Test result distribution

Is everyone receliving their test results?

Are there any issues?

2) Special reports

Are test results for tests that take over 1 day being distributed timely?

3) Paperwork and documentation (Is the paperwork and documentation up to date for:)

Acceptance testing:

IATs:

COCs and CTRs (Obtained for the files):

4) Procedural review

Are there any questions about the procedures being used?

Page 1 of 2

CDOT Form #1323  8/04
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5) Protocol for failing tests
Have there been any failing tests?

If so, what actions have been taken?

6) Head tester commitments
Has the head tester provided the necessary assistance?

Has the consultant requested assistance in areas not required?

7) Protocol for switching consultant materials testers
Has the consultant materials tester been switched?

If s0, how was the switch handled?

8) Equipment changes
Has the same equipment been used throughout the project?

If equipment was changed, was it properly correlated or calibrated?

9) Check testing
Is the check testing program complete?

Is the check testing program up to date?

10) Independent Assurance Tests
Have the Independent Assurance tests been scheduled?

11) Miscellaneous
Are other pre-testing meeting checklist items complete?

Copy distribution:  Project Engineer - Original  Region Materials Engineer Page 2 of 2 CDOT Form #1323 8/04

CDOT Form # 1323 Page 2
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consultant to review strengths and weaknesses.

COLORADO DEPARTMENT OF TRANSPORTATION  |FrolectNo:

CP 16, EVALUATION OF Project code:
MATERIALS TESTING = -
roj. name/iocation:
The contractor, consultant and head tester should be interviewed prior
to completing this form. There should be a final meeting with the Region: Residency:

rName of consultant company:

Name of consultant tester: Quality of work/total rating:

Factor:

Ratings: ((5) very good, (4) good, (3) average, (2) below average, (1) poor

1) Test result distribution

2) Paperwork and documentation

3) Following test procedures

4) Following protocol for failing tesfs

5) Adequacy of personnel, supervision and management

6) Switching of testers

7) Equipment changes and problems

8) Scheduling of IATs

9) Accurate billings

10) Weekly meetings were attended

11) Final paperwork

12) Total Score: [

total score

+ (11 - any N/As) = Quality of work/total rating] 0

Comments on referenced Evaluation factors:

!Rater: (Project Engineer) Date:
Revi 1 {Region Mateilals Engineer) Date:

Consultant

Copy distribution:  Project Engineer - Original

Region Materials Engineer
Central Laboratory - Documentation Unit

CDOT Form #1324 8/04

CDOT Form # 1324
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Colorado Procedure 17-10

Standard Practice for

Hot Mix Asphalt Test Result Verification and Dispute Resolution

1. SCOPE

1.1 The purpose of this Hot Mix Asphalt (HMA)
Test Result Verification and Dispute Resolution
Procedure is to establish a process to address
questions over acceptance test result differences
between the Contractor and the Colorado
Department of Transportation (CDOT) in the
properties and pay for HMA. Outliers will be
addressed using the 2v process listed in the
Revision of Sections 105 and 106 of the Standard
Special Provisions.

2. REFERENCED DOCUMENTS
2.1 CDOT Field Materials Manual
2.2 CDOT Lab Manual of Test Procedures

2.3 AASHTO Test Procedures

2.4 ASTM Test Procedures

3. DEFINITIONS

3.1

3.2

Check Testing — as defined in CP 13.

Blind Split Sample — Sample submitted by
the Engineer to the

CDOT Materials and

Geotechnical Branch to resolve differences in test
results between QA testing and QC testing in
accordance with this procedure. This sample shall
be a split sample, in accordance with procedures in
the Field Materials Manual.

4. REQUIRED CONDITIONS

4.1

The Check Testing provisions of the

Contract must have been satisfactorily completed in
accordance with CP 13.

4.2

the check

testing has not been

satisfactorily completed in accordance with the
contract, no challenge of the QA results will be

allowed.

TABLE 17-1: Required Test Result Differences to Qualify for Dispute Resolution Testing
Element Type of Test Difference Between Test Results
Gradation:

#8 and larger Sieves CP 31 >5%
#16 to #100 Sieves CP 31 >3 %
#200 Sieve CP 31 >2.0%
CP 85 >0.27 %
Asphalt Content CP-L 5120 >027 %
. CP 81 >15%
Asphalt Compaction CP 44 >15%
Asphalt Compaction Longitudinal Joints CP 44 >1.5%
Air Voids CP-L 5115 >0.7%
Voids in Mineral Aggregate CP 48 >0.7%
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4.3 Test result differences shall be larger than
the tolerances listed in Table 17-1 or no dispute will
be allowed.

4.4 If a documented split sample for dispute
resolution is not submitted to the Engineer, dispute
resolution testing will not be allowed.

4.5 For any disputed property, the following steps
will be followed:

45.1 Level 1 — Test Result Questioned

Affected parties will immediately notify the Engineer
and describe the issue in writing.

e Project and Contractor personnel will
perform an investigation, review data, and
possibly retest samples.

e All Level 1 tasks must be completed within 3
working days from the time written
notification is received.

45.2 Level 2 —Issue Not Resolved by Level 1

Engineer and Contractor personnel will perform an
investigation and review data to determine if the
questioned sample is an isolated sample (test
differences outside of multi-lab precision).

e QC and QA must be complete and up-to-
date.

e |f the dispute is a result of a bias between
the QC and Acceptance test results, the bias
should be resolved through check testing
(CP 13) before determining if Level 3 should
be used.

e All Level 2 tasks must be completed within 8
working days from the time written
notification is received.

4.5.3 Level 3—Issue Not Resolved by Level 2

e Blind split sample will be submitted to the
CDOT Staff Materials Lab within 18 working
days from the time written notification is
received.

e Sample testing shall be completed by Staff
Materials or third party lab within 5 working
days of sample receipt.

e CDOT and Contractor Personnel will review
findings of the third party lab and resolve
within 5 working days.

e Third Party results entered into pay
program.

5. SUBMISSION OF BLIND SAMPLE

5.1 The Contractor will provide and the
Engineer will retain a split sample of sufficient
quantity from each acceptance test to perform
dispute resolution testing except for cores used for
density. (See Section 6) When materials are
sampled for AC content correlation or correction in
accordance with CP 85 or CP-L 5120, sufficient
quantity shall be split out and retained for the
dispute resolution laboratory. All samples will be
retained by the Engineer.

5.2 If third party testing is required in
accordance with CP 17, a blind split samples will be
sent to the CDOT Materials and Geotechnical
Branch. The blind split samples will either be tested
by the CDOT Materials and Geotechnical Branch or
forwarded to a consultant laboratory in accordance
with the selection made by the contractor. The test
results from the blind split samples will be used in
the pay factor calculation in place of the test results
that are questioned.

5.3 When a volumetric property is questioned,
all volumetric properties shall be retested and the
new values used for the calculation of dispute
resolution pay factors. Recent QC data for
aggregate bulk specific gravity may also be
requested and evaluated during dispute testing.

5.4 For gradation disputes, the percent passing
all specified sieves shall be retested and included in
the calculation of dispute resolution pay factors.

5.5 All properties will be tested using the
method used for project acceptance. For example, if
acceptance testing for percent AC content is based
on the nuclear AC gauge, the dispute resolution
sample shall be tested using a nuclear AC gauge.

5.6 When a dispute resolution blind split sample
is submitted to the Materials and Geotechnical
Branch, the sample will be submitted by the
Engineer using a CDOT Form #157. The Form #157
shall contain only the project number, the Form #43
number representing the sample, and the tests
requested.

6. DENSITY DISPUTES

6.1 As addressed in the Specification, disputes
involving mat and longitudinal joint density, shall be
resolved using roadway cores. The cores shall be
taken by the Contractor within the time required by
the specification.



6.2 Where cores are used for density
acceptance, for example, SMA or Longitudinal
Joints, dispute resolution will not be allowed unless
companion QC cores were taken at the same time
and with the edge of the core within six inches of the
acceptance cores. Dispute resolution cores will also
be taken within six inches of the edge of the
acceptance cores.

6.3 Where acceptance for density was made
using a nuclear density gauge, dispute resolution
cores will be taken at the same location as the
density measurements.

7. WITNESSING SAMPLE TESTING

71 The Contractor or his representative may
witness the testing of the disputed sample if tested
by the Materials and Geotechnical Branch. One
testing witness will be allowed and shall be identified
in writing along with his qualifications prior to the
testing. The CDOT Asphalt Program Manager will
schedule the testing time and will notify the
designated witness. Witnessing of testing shall be
by visual observation only, no comments or
discussion of the testing with the technicians
performing the tests will be allowed. Questions on
the testing procedures shall be directed to the CDOT
Flexible Pavement Laboratory Manager after
completion of testing. If the witness has any formal
comments on the tests, they shall be submitted in
writing to the Engineer with a copy also sent to the

CP 17
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CDOT Asphalt Program Manager prior to scheduled
distribution of the test results.

8. RESPONSIBILITY FOR TESTING EXPENSE

8.1 For single property disputes such as asphalt
content on a gradation acceptance project, the lab
whose result is furthest from the dispute resolution
lab will pay for testing.

8.2 For disputes where more than a single
property is affected by the retest, the lab furthest
from the dispute resolution lab on the property
questioned will pay for the testing, but the entire test
result will be entered into the pay calculations for the
material represented by that sample. For example:

8.2.1  Gradation - The test results for the disputed
sieve will be used to determine who is furthest, but
the entire gradation will be entered into the pay
formula.

8.2.2  Volumetric properties - VMA, Air Voids and
percent AC will be entered into the formula, while
payment for testing will be determined based on the
results for the single property disputed.

8.3.1 In case of a tie, the testing cost will be
divided equally between both parties.

8.4 The costs for testing is shown in Table 17-2.
An administrative cost of $230 per sample will be
charged in addition to the costs shown.

TABLE 17-2
Costs for Third Party Testing

Test Cost
AC Ignition Correction $318
AC Nuclear Correction $373
AC Content by Ignition $109
AC Content by Nuclear $86
Gradation $115
Mixture Volumetrics (Rice, Air Voids,VMA) $338
Core Bulk Specific Gravity $32
Lottman $379
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CP 13 Check
Testing
successfully
completed?

Follow Check
Testing Resolution
Process

Split Sample
Results outside
tolerances in
Table 17-1?

Resolved by
Level 1 in CP Yes

Test result(s) is/are
representative. Use for
determination of pay

17?

Y

Resolved by
Level 2 in CP
172

Use results or discard
tests, as appropriate

Third Party Lab
Testing

Third Party lab result
used for pay. Cost
assigned as appropriate
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Colorado Procedure 20-08

Standard Practice for

Dry Preparation of Disturbed Soil Samples for Test

1. SCOPE

1.1 This procedure describes the dry
preparation of soil and soil aggregate samples for
mechanical analysis, liquid and plastic limits, and
moisture density relations test.

2. REFERENCED DOCUMENTS

2.1 AASHTO Procedures:

T 89 Determining the Liquid Limit of
Soil

T 90  Determining the Plastic Limit and
Plasticity Index of Soll

T99 Moisture-Density Relations of
Soils Using a 2.5-kg Rammer and
a 305-mm Drop

T 180 Moisture-Density Relations of
Soils Using a 4.54-kg Rammer
and a 457-mm Drop

M92 (ASTME 11)

M 145 Classification of Soils and Soil-
Aggregate Mixtures for Highway
Construction Purposes

2.2 ASTM Procedures:
E 11  Standard Specifications for Wire
Cloth and Sieves for Testing
Purposes

2.3 Colorado Procedures:
CP 21 Mechanical Analysis of Soils
CP 32 Reducing Field Samples of Soils
and Aggregate to Testing Size

3. APPARATUS

3.1 Scales — Scale of suitable capacity and
sensitive to .01 Ib (.01 kg).

3.2 Balance — Balance of suitable capacity
and sensitive to 0.1 g.

3.3 Sieves — Series of sieves conforming to
AASHTO M 92 of the following sizes: No. 4, No.
10, and No. 40.

3.4 Drying Apparatus — Oven or other suitable
device.

3.5 Sample Splitter — Riffle type sample
splitter to reduce sample to test portion size in
accordance with CP 32.

3.6 Pulverizing Apparatus — Either a mortar
and rubber covered pestle, or a mechanical device
consisting of a power driven rubber covered
mauler and a mortar suitable for breaking up the
aggregations of soil particles without reducing the
size of the individual grains.

4. SAMPLE SIZE

4.1 The amounts of material required to
perform the individual tests are as follows:

4.1.1  Mechanical Analysis (CP 21) — For the
mechanical analysis, material passing the No. 4 is
required in the amount of approximately 500 g.
The total portion of the sample retained on the No.
4 shall be used for gradation.

NOTE 1: When the mechanical analysis is to be
used to determine the soil classification in
accordance with AASHTO M 145, material
retained on the 3-in. (75 mm) sieve shall not be
included in the gradation of the material retained
on the No. 4 sieve.

4.1.2 Liquid Limit (AASHTO T 89) and Plastic
Limit (AASHTO T 90) — For the liquid and plastic
limit tests, material passing the No. 40 sieve is
required in total amounts of 100 to 300 g.

41.3 For Moisture Density Relations (AASHTO
T 99 and T 180) test the following minimum
amounts of material as required.

Passing Minimum
Method Sieve Quantity
A No. 4 10 Ib. (4.5 kg)
B No. 4 16 Ib. (7.3 k)
C 3/4in. (19.0 mm) 121b. (5.4 kg)
D 3/4in. (19.0 mm) 25Ib. (11.3 kg)
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5. PREPARATION OF TEST SAMPLES

5.1 The sample shall be dried in air or by use
of a drying apparatus that does not exceed 140°F
(60°C). When sufficiently dry, break up the
aggregations and separate the material into two
fractions using a No. 4 sieve. Care shall be taken
when processing the material through the No. 4
sieve to avoid reducing the natural size of the
individual particles. Material retained on the No. 4
sieve shall be thoroughly cleaned using the
apparatus described in Subsection 3.6 and a wire
brush when necessary. The minus No. 4 material
removed shall be combined with the material
previously processed through the No. 4 sieve, and
added to the total weight (mass) of the material
passing the No. 4 sieve, uncorrected for
hygroscopic moisture. (See NOTE 1).

5.2 Test Specimen for Mechanical Analysis —
The total fraction of the sample retained on the No.
4 sieve as prepared in 5.1 shall be set aside for
use in the sieve analysis of the plus No. 4 material
in CP 21. Immediately after weighing the total
amount of material passing the No. 4 sieve as
prepared in 5.1, select by use of a sample splitter,
a representative specimen weighing (with a mass
of) approximately 500g for the washed sieve
analysis in CP 21 and another representative
specimen weighing (with a mass of) approximately
2509 for a moisture specimen to correct the total
weight (mass) of the minus No. 4 fraction and to
correct the weight (mass) of the specimen
selected for the washed sieve analysis to oven dry
weight (mass).

5.3 Test Specimen for Liquid and Plastic
Limits Tests (T 89, T 90) — By use of a sample
splitter, select a representative portion of minus
No. 4 material as prepared in Subsection 5.1
which will provide approximately 100g to 300g of
minus No. 40 material when processed as follows:

5.3.1  The aggregations of soil particles shall be
mauled using a rubber covered pestle or a power
driven rubber covered mauler and mortar.
Separate the specimen on the No. 10 sieve and
alternately grind and sieve the material until the
plus No. 10 particles appear clean. Discard the
material retained on the No. 10 sieve. Alternately
maul and sieve the material retained on the No. 40
sieve until only a small quantity passes the sieve
and the retained particles appear clean. Discard
the material retained on the No. 40 sieve. The
thoroughly mixed minus No. 40 material shall be

used for the liquid and plastic limits tests.

NOTE 2: When mauling material with a
pulverizing apparatus it shall be done in such a
manner as to break up the aggregations without
fracturing the individual grains.

5.4 Moisture Density Relations Test - By use
of a sample splitter select a representative portion
of minus No. 4 material as prepared in Subsection
5.1. Prepare the plus No. 4 material according to
the procedure described in AASHTO T 990r T 180
Method C or D. The minimum weight (mass)
requirement shall be as shown for the applicable
method in Subsection 4.1.3.
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Colorado Procedure 21-08

Standard Method of Test for

Mechanical Analysis of Soils

1. SCOPE

1.1 This method describes the procedure for
the quantitative determination of the distribution of
particle size in soils and soil aggregate mixtures.

2. REFERENCED DOCUMENTS

2.1 AASHTO Procedures:
M92 (ASTME 11)
M 145 Classification of Soils and Soil-
Aggregate Mixtures for Highway
Construction Purposes

2.2 Colorado Procedures:

CP 20 Dry Preparation of Disturbed Soil
Samples for Test

3. APPARATUS

3.1 Balance— A balance sensitive to within 0.1
gram.
3.2 Container— A pan or vessel with sufficient

capacity to contain the specimen when covered
with water.

3.3 Washing Device (Optional) — Any
approved device designed to facilitate the removal
of material finer than the No. 200 sieve from the
test specimen. The device shall be capable of
producing a result equivalent to that described in
Subsection 5.2.2 and Note 2.

3.4 Sieves— A series of sieves of the following
sizes conforming to AASHTO M 92: 3-in. (75 mm),
1-in. (25.0 mm), 3/4-in. (19.0 mm), No. 4, No. 10,
No. 40, and No. 200.

3.5 Drying Equipment — Hot plate, stove, or
oven.

4. TEST SPECIMEN

4.1 The test specimen shall be prepared in
accordance with CP 20, Subsections 5.1 and 5.2.

5. PROCEDURE

5.1 Sieve Analysis of Plus No. 4 Material —
The total fraction of the sample retained on the No.
4 sieve as prepared in CP 20, Subsection 5.1,
shall be separated into a series of sizes by the use
of the 3-in. (75 mm), 1-in. (25.0 mm), 3/4-in. (19.0
mm), 3/8-in. (9.5 mm), and the No. 4 sieves. The
sieving operation shall be conducted in such a
manner so as to keep the particles moving
continuously over the surface of the sieve. Care
shall be taken not to overload the sieves. Sieving
shall continue until not more than 1% by weight
(mass) of the residue passes any sieve during 1
minute. When mechanical sieving is used the
thoroughness of sieving shall be checked
occasionally by using the method as described
above.

5.1.1 Weigh and record the portion of the
specimen retained on each sieve. ltis permissible
to record the accumulated weights (masses) as
the contents of each successive sieve are added
to the fractions previously deposited on the scale
pan.

NOTE 1: For the purpose of soil classification in
accordance with AASHTO M 145, material
retained on the 3 in. (75 mm) sieve shall not be
included in the total weight (mass) of the
specimen. The approximate maximum size shall
be noted and reported on CDOT Form # 219.
When there is an appreciable amount of plus 3 in.
(75 mm) material the percentage should be
estimated and included in the notes on CDOT
Form # 219.

5.2 Sieve Analysis of Minus, No. 4 Material —
The minus No. 4 specimen for moisture
determination, as prepared by CP 20, Subsection
5.2, shall after weighing be dried to a constant
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weight (mass) at 230°F + 9° (110°C + 5°). When
cool (room temperature) and dry, weigh, calculate,
and record the percent moisture.

5.2.1  The minus No. 4 specimen for the washed
sieve analysis as prepared by CP 20, Subsection
5.2, shall, after weighing, be placed in a container
and covered with water for a sufficient length of
time to assure complete separation of the material
finer than the No. 200 sieve from the coarser
particles. A small amount of organic wetting agent
may be added to the water to facilitate wetting.

5.2.2 Transfer the soaked specimen from the
container onto a nest of two sieves of which the
top "breaker" sieve is a No. 8 or No. 10 and the
bottom sieve is a No. 200. Wash the specimen
over the "breaker sieve until the material retained
on the sieve is clean. Transfer the clean retained
material to a suitable container and set aside.
Wash the material passing the "breaker" sieve
over the No. 200 sieve, using any method or
device, which will assure the removal of that
portion of the specimen, which is finer than the No.
200 sieve size. When clean, transfer the material
remaining on the No. 200 sieve to the container
with the material retained on the "breaker" sieve
and dry to a constant weight (mass) at 230°F + 9°
(110°C +5°).

NOTE 2: Washing over the No. 200 sieve by
decantation, using a pinched hose or by
mechanical or automatic washing devices, shall be
performed in such a manner so as not to reduce
the individual particle size. Manipulation of the
material on the No. 200 sieve will be permitted,
provided direct force or pressure is not applied to
the sieve. The specimen shall be considered
clean when the water washed through the sieve
and caught in a clean white pan shows only a
negligible amount of material passing the sieve.

5.2.3 When cool (room temperature), separate
the specimen into a series of sizes by the use of
the No. 10, No. 40, and No. 200 sieves. The
sieving shall be conducted as described in
Subsection 5.1.

5.2.4 Weigh and record the material retained on
each sieve. This may be done either individually
or accumulatively as in Subsection 5.1.1.

6. CALCULATIONS

6.1 Using the percent moisture as determined
in Subsection 5.2, correct the original moist weight
(mass) of the total minus No. 4 material and the
moist weight (mass) of the minus No. 4 specimen
selected for the washed sieve analysis to dry
weight (mass) as follows:

ngh fe wet weight (mass)
(Mass) 100 + %moisture in specimen

x100

6.2 After correcting the total moist weight
(mass) of the minus No. 4 fraction to dry weight
(mass), calculate the percentage of material
retained on each sieve larger than the No. 4 sieve
and the total percentage of material passing the
No. 4 sieve by dividing each by the total combined
dry weight (mass) of both the plus and minus No.
4 fractions. Convert percent retained to percent
passing each sieve and total percent passing the
No. 4 sieve. (See Note 1)

6.3 Calculate the percentages retained on the
No. 10, No. 40, and No. 200 sieves from the
washed sieve analysis specimen by dividing the
weight (mass) retained on each sieve by the total
dry weight (mass) of the minus No. 4 sieve
analysis specimen before washing. Convert
percent retained to percent passing each sieve.

6.4 Calculate the percent passing each sieve
on a total sample basis by multiplying the percent
passing each sieve of the washed sieve analysis
specimen by the percent passing the No. 4 sieve
of the total sample divided by 100.

7. RECORD

71 CDOT Form # 564, Soils and Aggregates
Sieve Analysis When Splitting on the No. 4 Sieve.

7.2 CDOT Form # 219, Soil Survey of the
Completed Roadbed.
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Colorado Procedure 23-10

Standard Method of Test for

Determining Maximum Dry Density and Optimum Moisture
of the Total Sample of Soil-Rock Mixture

1. SCOPE

1.1 This method of test is intended for
determining the maximum dry density and
optimum moisture content of the total sample of
soil-rock mixture on which the maximum dry
density and optimum moisture content of the
minus No. 4 material has been determined, and
correcting this density and moisture for the
percentage of rock in the soil-rock mixture. The
percentage of rock is determined using material
obtained from the immediate vicinity of the
density test.

2. REFERENCED DOCUMENTS

2.1 AASHTO Procedures:

T 85  Specific Gravity and Absorption
of Coarse Aggregate

T99 Moisture-Density Relations of
Soils Using a 2.5-kg Rammer
and a 305-mm Drop

T 180 Moisture-Density Relations of
Soils Using a 4.54-kg Rammer
and a 457-mm Drop

T 191 Density of Soil In-Place by the
Sand-Cone Method

2.2 Colorado Procedures:
CP-L 3104 Determining the
Durability of Shales for Use as

Embankments

3. APPARATUS

3.1 Balance - Capacity of 2500g or more
and sensitive to 0.1g.

3.2 Drying Equipment - Stove or oven.

4. PROCEDURE

4.1 Determine the maximum dry density and
the optimum moisture content of the minus No. 4
material in accordance with AASHTO T 99 or T
180, Method A.

4.2 Determine the bulk specific gravity of
the rock fraction of the sample as follows:

421 Obtain a representative sample of
material from the immediate vicinity of the
density test. The depth of the sample hole
should be between 5 to 10 inches (125 to 250
mm). Process the sample over the No. 4 sieve
to obtain a 1.5 to 2.0 kg specimen of minus 3 in.
(75 mm) plus No. 4 rock.

422 Determine the bulk specific gravity of
the plus #4 material using AASHTO T 85.

4.3 Weigh the entire soil-rock mixture from
the density test hole as described in T 191 or
from a hole directly below the nuclear moisture /
density gauge test site. Dry the entire specimen
to a constant weight (mass) at 230°F + 9°
(110°C + 5°) and determine the moisture content
and dry weight (mass) of the entire specimen.
Separate the material by using a No. 4 sieve
and weigh the fraction retained. Calculate the
percentage retained as follows:

Percent Plus
No. 4 (rock)

- Dry wt. of +No. 4 X 100

Dry wt. of total specimen

5. CALCULATIONS

5.1 The maximum dry density and optimum
moisture content of the minus No. 4 material
determined in accordance with AASHTO T 99 or
T 180, Method A, shall be corrected for the
percentage of plus No. 4 rock in the density test
by the following formulas or by use of the
nomographs provided in Chapter 200.



CP 23
Page 2

Corrected Maximum _ Py x D¢ + Pc x 0.9D¢
Dry Density - 100

Corrected Optimum _ Mg x Py + Mg x P¢

MoistureContent 100
Where:
Ps = Percent fine particles by weight (minus
No. 4);
P.=  Percent coarse particles by weight (plus
No. 4);
Ds = Maximum dry density of fine particles

(minus No. 4), pcf;
D.=  62.4 x bulk specific gravity (G, (oven
dry basis) of coarse particles, pcf.;

P, = Percent coarse patrticles by weight (plus
No. 4);

M;=  Moisture content of the fine particles
(minus No. 4);

M, = Moisture content of the coarse particles
(plus No. 4).

6. LIMITATION FOR USE OF CP 23

6.1 CP 23 shall not be used when the plus
No. 4 fraction of the sample consists of cinders
or other light porous rock since an accurate
specific gravity determination is difficult to make
on this type of material. For these materials
AASHTO T 99 or T 180 Method C or D shall be
used.

6.2 The plus No. 4 fraction of the sample
shall be determined to be Rock-like (Durable) or
Soil-like  (Non-durable) either visually, by
experienced field personnel, or in the Central
Laboratory., according to CP-L 3104.

If the plus No. 4 fraction is classified as Non-
durable then CP 23 will not apply and the total
sample shall be treated as minus No. 4 material
for moisture / density determination.

NOTE 1: Non-durable plus No. 4 material will
usually be found in soils with a classification of
A-6 or A-7.

7. RECORD

71 CDOT Form # 24, Moisture - Density
Relation.

7.2 CDOT Form # 584, Moisture - Density
Relation Graph.



CP 24
Page 1

Colorado Procedure 24-05

Standard Practice for

Soil Surveys of Constructed Roadbeds

1. SCOPE

1.1 This procedure provides the substantiation
for the cover placed and the data required to justify
changes from plan cover. A soil survey of the
constructed roadbed consists of the following:

1.1.1  Obtaining representative samples of all
soil types, the determination of soil profiles, and
the significant soil layers to a depth of two feet
(600 mm).

1.1.2 The classification and extent of each soil
type.

2. EQUIPMENT

2.1 The amount and type of equipment
required for making a survey depends on the type
of material in the roadbed. Refer to the Soll
Survey / Preliminary Soil Profile Section within
Chapter 200 for additional information.

3. SUB-GRADE INVESTIGATION

3.1 Soil identification, sampling, and testing
provide the fundamental framework of the
complete survey. This emphasizes the necessity
of using care in identifying and sampling soils.
Laboratory tests are of little or no value if the
samples selected are not representative of the
materials to be considered.

3.2 Make a sufficient number of investigations
to assure all significant variations in soil types are
determined. A minimum of one investigation per
1,000 linear ft. (300 m) is required. Make all
investigations to a depth of at least two feet (600
mm) below the finished sub-grade elevation.
Number the investigations consecutively as the
survey moves progressively forward. For vertical
changes in the same test hole use suffixes A, B,
etc. Take a new sample for every change in soil
type. An investigation may include referencing a
sample to one previously taken. Referencing
samples should be done by those who are
thoroughly experienced in soils technology. Show

the limits of all investigations consecutively with no
breaks except for bridges. In areas where several
soil types are so intermixed that no limits can be
determined, show the various tests with separate
numbers, with no suffixes, and show the limits for
this area. Stabilization will be based on the least
desirable soil in the area.

3.2.1  When the Pavement Stabilization is based
on a design R Value that equals 5; the Region
Materials Engineer in cooperation with the
Resident Engineer and the Staff Soils Engineer
may elect to eliminate the requirement for the Final
Soil Survey of the Constructed Roadbed. This
decision should be evaluated and documented on
a project-by-project basis.

3.3 Place the soil sample for laboratory
analysis in tightly woven sacks. A minimum of 25
Ibs. (10 to 12 kg) of minus No. 4 material is
required for classification, stabilometer and
expansion pressure tests. Additional material, in
the approximate amount of the plus No. 4 material
contained in the sample, is required when a soil
rock mixture is sampled. For field laboratory
gradation and Atterberg limits, approximately 15
Ibs. (10 kg) of minus No. 4 material is required.

4. COVER DETERMINATIONS

4.1 The field laboratory will conduct gradation
and Atterberg Limits to classify soils for the
substantiation of cover placed. Keep graded
material segregated until it is determined there are
no significant variations in the material from the
preliminary soil survey. If significant variations of
the material from the preliminary soil survey are
determined, the segregated material should be
sent with the Form #564 to either the Central or
Region Laboratory for R-value tests.

4.2 The Central Laboratory or Region
Laboratory will determine the R-Value on soils
submitted for cover determinations. Use the R-
Value as instructed in the current CDOT Pavement
Design Manual. When available, Structural
Coefficients should be taken from the pavement
stabilization plan contained in the plan sheets. In
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the field, soils may be referenced to samples of
similar soils from the same or adjacent projects.

4.3 Reference R-Values on soil by comparing
the classification, Atterberg Limits, and the "as
run" gradation reported on CDOT Form # 555 with
the field sample which has been mathematically
"scalped" on the same sieve as the laboratory
sample. Only experienced materials personnel
should attempt to reference soil to determine R-
Values.

5. REPORTING

5.1 Report the Soil Survey on CDOT Form #
219. Leave Sample No. blank. No serial number
is required. Date and project number are sufficient
for identification. A CDOT Form # 219 will not be
required for overlay projects or projects where
there has not been any change in the top two feet
(600 mm) of sub-grade as shown by the
preliminary soil survey.

5.2 Document on CDOT Form # 219 any
significant variation from the cover required by the
as-constructed soil survey. Areas, which contain
mixtures of soil types, shall have sufficient cover to
satisfy the lowest R-Value of the material in the
area.

5.3 Submit a CDOT Form # 219 on all newly
completed roadbeds and roadbeds that are
modified resulting in soil changes in the top two
feet (600 mm).

5.3.1  Main-line roadbed includes each side of
the median on divided highways.

5.3.2  All service roads and interchanges.

5.3.3 Widening (each side if applicable).

5.3.4  All work sections of old roadbeds.

5.3.5 Identify and report each of the above

separately on CDOT Form # 219. See Chapter
200 for an example of CDOT Form # 219.

5.4 When change orders are required to
document changes in cover requirements, support
them with a CDOT Form # 219 for the portion
affected. Route the change orders through the
Region Materials Engineer's office so the
supporting data on CDOT Form # 219 may be
checked.

6. RECORD

6.1 CDOT Form #555, Preliminary Soil
Survey.

6.2 CDOT Form #219, Soil Survey of the
Completed Roadbed.
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Colorado Procedure 25-10

Standard Practice for

Calculation of Percent Relative Compaction
of Soils and Soil-Rock Mixtures

1. SCOPE

1.1 This procedure describes the method for
calculating percent relative compaction of soils
and soil-rock mixtures.

NOTE 1: For calculation details, refer to the
examples of CDOT Form # 31 (Chapter 200) or
CDOT Form # 427 (Chapter 800) in this Field
Materials Manual.

2. REFERENCED DOCUMENTS

2.1 AASHTO Procedures:

T99 Moisture-Density Relations of
Soils Using a 2.5-kg Rammer
and a 305-mm Drop

T 180 Moisture-Density Relations of
Soils Using a 4.54-kg Rammer
and a 457-mm Drop

T 191 Density of Soil In-Place by the
Sand-Cone Method

2.2 Colorado Procedures:
CP 80 In-Place Density and Moisture
Content of Soil and Soil-
Aggregate by the Nuclear
Method

3. PROCEDURE

3.1 Calculate percent relative compaction
by dividing the dry density of the material from
the test site by its maximum dry density, and
multiply this quotient by 100. The maximum dry
density shall be as defined in the applicable
paragraph of this procedure.

3.2 Following the determination of the in-
place density, obtain a representative sample of
the material directly beneath the nuclear
moisture / density gauge to a depth not to
exceed 2 inches greater than the depth being
tested. The sample should be of sufficient size

to obtain at least 7 Ibs. (3.2 kg) of air dried
minus No. 4 material. When employing
AASHTO T 191, the material excavated from the
test hole may be used.

3.3 Determine the percent plus No. 4 in the
material obtained in Subsection 3.2. If there is
5% or more plus No. 4 material, a rock
correction must be applied to the maximum dry
density of the material obtained in this
procedure.

3.4 Use the minus No. 4 portion from the
material described in Subsection 3.2 to
determine the maximum wet density according
to AASHTO T 99 or T 180, whichever is
applicable.

NOTE 2: Some drying or the addition of extra
moisture may be necessary to bring the soll
moisture into the general range of 6% below
optimum to optimum. The percent moisture may
be used from the nuclear moisture / density test
if the material contains no more than 5% plus
No. 4 material, and if the moisture is maintained
essentially identical to the test site moisture
content.

3.4.1 Using the percent moisture from either
the nuclear test data or from a representative
moisture specimen taken from the material in
the compaction cylinder, calculate the dry
density of the material from the compaction
cylinder using the formula:

Where:
D =MX 100
M+100
Dp = Dry weight (mass) of compacted soil,

Ib/ft® (kg/m®),

Ww = Wet weight (mass) of compacted soil, Ib
(kg)

MF = Mold Factor (30 for a 4" mold or 13.33
for a 6" mold)

M = percent moisture.
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3.4.2 Using the dry density figure from the
material compacted into the cylinder and the
percent moisture figure of this same material,
plot the location of these coordinates on the
appropriate moisture density relation curve
(determined by AASHTO T 99 and T 180)
previously run by project personnel or provided
to project personnel by the Region Laboratory or
the Central Laboratory.

NOTE 3: This moisture density relation curve
must pertain to soil from the same project or a
project in the immediate vicinity of the one being
tested. If the soil being tested has not been
classified previously, it must be classified and
only a curve from soils of similar classification
shall be used for the trial plot. If the one point
data determined in Subsections 3.4 and 3.4.1
does not plot within at least 2.0 Ib/ft* (32 kg/m®)
at the specimen’s moisture content, of an
applicable moisture density curve, try additional
appropriate curves meeting the aforementioned
criteria. If an applicable curve is not found, refer
to Subsection 3.4.5 of this procedure.

3.4.3 Select the moisture density relation
curve, which this point falls upon or the curve
that is within 2.0 Ib/ft® (32 kg/m®) of this point at
the moisture content of the specimen.

3.4.4 The maximum dry density for this
particular material shall be as determined from
the dry density curve selected in Subsection
3.4.3.

3.4.5 If the data from the one point test from
Subsection 3.4 does not plot within 2.0 lb/ft® (32
kg/m® of any appropriate moisture density
relation curve described in Subsection 3.4.2, use
the material collected in Subsection 3.2 to
perform a complete moisture density relation
test according to AASHTO T 99 or T 180,
whichever is applicable. Use the maximum dry
density from this data to calculate the percent
relative compaction.

3.4.6 If a Family of Curves is available, use
the data from the one point test as described in
Subsections 3.4 through 3.4.1 to select the
proper moisture density relation curve and thus
determine the proper maximum dry density for
soil being tested.

3.4.7 By knowing the origin of the hauled
material, being able to visually identify soil types,

and by referring to preliminary soil profile data
as well as compacted curve data determined
from soils on the project, the tester may use
engineering judgment to select the proper
moisture density relation curve and use the
maximum dry density from this curve to
determine percent relative compaction.

NOTE 4: This arbitrary selection should only be
attempted by experienced personnel, and only
when working with uniform soil classifications.

3.4.8 When using the method of compaction
curve selection described in Subsection 3.4.7, a
minimum of one, one-point test shall be
performed for every 5 relative compaction
determinations made for each major soil
classification.

NOTE 5: Subsection 3.4.8 is required to verify
and document that there has not been subtle or
unnoticed changes in soil characteristics.

3.4.9 For soil containing 5% or more plus No.
4 material, the maximum dry density of minus
No. 4 fraction shall be determined as described
in this procedure. The corrected maximum dry
density shall be used to calculate percent
relative compaction. To correct the maximum
dry density use the instructions for CDOT Form
#31 (Chapter 200) and CDOT Form #427
(Chapter 800).

4. RECORD

4.1 CDOT Form # 31, In-Place Moisture and
Density Determination by the Sand Method.

4.2 CDOT Form #427, Nuclear Soils Moisture
/ Density Test.
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Colorado Procedure 30-09

Standard Practice for

Sampling of Aggregates

(This procedure is based upon AASHTO T 2-91. AASHTO T 2-91 or any subsequent revision may not be
used in place of this procedure.)

1. SCOPE

1.1 These methods are intended to apply to
the sampling of aggregates used in acceptance
and quality control from the points of acceptance
designated in the Schedule for Minimum Materials
Sampling, Testing, and Inspection for the following
items:

Item 206 -  Structure Backfill, Filter Material,
Bed Course Material

Item 304 - Aggregate Base Course

Item 308 - Aggregate for Portland Cement
Treated Base

Item 403 -  Aggregates for Hot Mix Asphalt

Item 409 - Cover Coat Material

ltem 412 - Aggregate for Portland Cement
Concrete Pavement

Item 601 -  Aggregate for Structural Concrete

Item 608 - Aggregate for Concrete Sidewalk,
Bituminous Sidewalk, Concrete
Bikeways and Bituminous Bikeways

Item 609 -  Aggregate for Concrete Curbing and
Bituminous Curbing

ltem 610 - Aggregate for Median Cover Material

NOTE 1: Sampling plans and the
acceptance and control tests vary with the type of
construction in which the material is used.

1.2 The values stated in English units are to
be regarded as the standard. The values in
parentheses are provided for information purposes
only.

1.3 This standard may involve hazardous
materials, operations and equipment.  This
standard does not purport to address all of the
safety problems associated with its use. It is the
responsibility of the user of this standard to
establish appropriate safety and health practices
and determine the applicability of regulatory
limitations prior to use.

2. REFERENCED DOCUMENTS

2.1 Colorado Procedure:
CP 75 Stratified Random Sampling of
Materials

3. SIGNIFICANCE AND USE

3.1 Sampling is equally as important as the
testing, and the sampler shall use every precaution
to obtain samples that will show the nature and
condition of the materials which they represent.

3.2 Samples of all aggregates used in HMA
and being tested by the Colorado Department of
Transportation (CDOT) or its representative shall
be taken by the contractor or his representative
with an authorized representative of CDOT present
during the sampling procedure. Samples of all
non-HMA aggregates being tested by CDOT or its
representative shall be taken by or, at CDOT’s
option, witnessed by an authorized representative
of CDOT. The CDOT representative present shall
take immediate possession of all samples taken.
CDOT reserves the right to designate the locations
to be sampled and the procedure to be used.

4. SECURING SAMPLES

4.1 General - Where practicable, a minimum
of one sample per stockpile to be tested for quality
shall be obtained from the finished product.
Samples from the finished product to be tested for
abrasion loss shall not be subject to further
crushing or manual reduction in particle size in
preparation for the abrasion test, unless the size of
the finished product is such that it requires further
reduction for testing purposes.

4.2 Sampling Equipment. The contractor shall
provide suitable equipment needed for proper
sampling.
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4.3 Procedure:

4.3.1 Sampling from a Flowing Aggregate
Stream - Samples shall be selected from all of the
material produced using CP 75. Use extreme care
to avoid segregation when sampling. Sampling
the initial discharge or the final few tons from a bin
or conveyor belt increases the chances of
obtaining segregated material and should be
avoided.

4.3.1.1 Belt Discharge:

4.3.1.1.1 Belt Discharge using Hand Tools -
If it is safe and practical to sample directly from the
belt discharge, hand tools may be used. Obtain
one or more approximately equal increments,
selected at random. Combine to form a field
sample whose mass equals or exceeds the
minimum recommended in Subsection 4.4.2.
Take each increment from the entire cross section
of the material as it is being discharged using a
container at least 12 in. (30 cm) in diameter (or
minimum lateral dimension) and having sufficient
capacity to hold the sample increment. Make
several quick passes through different sections of
the material rather than one slow pass. A
sampling platform or other means are required to
enable the sampler to safely stand within 2 ft. (0.6
meters) of the belt discharge.

43.1.1.2 Belt Discharge using an Autormatic
Belt Sampler - Belt discharge samples may be
taken using an automatic belt sampler designed to
cut the full discharge of the belt without loss of any
portion of the material. Take one or more field
samples whose combined mass equals or
exceeds the minimum recommended in
Subsection 4.4.2.

43.1.1.3 Belt Discharge using Power
Equipment - A belt discharge sample may be
taken by positioning a front-end loader bucket,
truck, or similar equipment beneath the belt
discharge. The material obtained shall be placed
in a separate, small sampling pile and sampled
according to Subsection 4.3.3.2. Obtain a field
sample whose mass equals or exceeds the
minimum recommended in Subsection 4.4.2.

4.3.1.2 Bin Discharge - Test results obtained
using bin discharge samples shall not be used for
acceptance.

4.3.1.3 Dry Batch - When sampling a dry batch,

an initial dry batch must be wasted. A second
batch may then be sampled as follows. A front-
end loader bucket, truck, or similar equipment is
positioned under the pugmill to obtain a large
sample in one increment. Sample the material
according to Subsection 4.3.3.2. Extreme care
must be used to avoid segregation and loss of
dust sized particles from the sample.

4.3.2 Sampling from the Stopped Conveyor Belt
Samples shall be selected from all of the material
being produced by CP 75 Obtain one or more
approximately equal increments and combine to
form a field sample whose mass equals or
exceeds the minimum recommended in
Subsection 4.4.2. Stop the conveyor belt while the
sample increments are being obtained. To obtain
each increment, insert two templates, the shape of
which conforms to the shape of the belt into the
aggregate stream on the belt, and space them
such that the material contained between them will
yield an increment of the required weight.
Carefully scoop all material between the templates
into a suitable container and collect the fines on
the belt with a brush and dustpan and add to the
container.

43.3 Sampling from Stockpiles - When
sampling from stockpiles, it may be difficult to
obtain representative samples. Sampling from
stockpiles should only be done by or under the
direction of experienced personnel.  When
sampling stockpiles of coarse or coarse and fine
aggregates, power equipment, when available,
should be utilized as described in Subsections
4.3.3.1 and 4.3.3.2. For general guidance in
sampling from stockpiles, see Subsections 4.3.3.1
or 4.3.3.3. When sampling Cover Coat Material
from the stockpile, the sample shall be taken from
the last stockpile prior to delivery to the spreader.
The material will be sampled by the random
sampling procedure as it is being delivered to the
stockpile, or as it is being removed and hauled to
the spreader. This will assure that all portions of
the material will be sampled.

4.3.3.1. When using power equipment, develop a
separate, small sampling pile composed of
materials drawn from various levels and locations
in the main pile as follows. Remove material from
the sides of stockpiles to expose a representative
face for sampling. Judgment must be used to
determine the number and locations of areas in
the big pile to sample in order to represent the
stockpile as accurately as possible. The number



of portions required will depend on the size of the
stockpile, the method of stockpiling, and the visual
degree of segregation. Channel the faces thus
exposed from bottom to top and sample the
material obtained according to Subsection 4.3.3.2.

4.3.3.2 The power equipment should combine the
material obtained in a separate small sampling
pile. Flatten the pile to form a pad having depth
that is not thicker than approximately 1 ft. (0.3
meters). Use a flat, square end shovel and
sample the pad from at least three locations,
sampling through the full depth of the pad if
possible. Severalincrements shall be combined to
compose a field sample whose mass equals or
exceeds the minimum recommended in
Subsection 4.4.2.

4.3.3.3 Where power equipment is not available,
samples from stockpiles should be made up of at
least two sets of three increments (180 degrees
apart) taken from the top third, at the midpoint, and
at the bottom third of the volume of the pile. Place
a board or metal shelf vertically into the pile just
above the sampling point to prevent loose
aggregate from sliding into the sampling area and
to aid in preventing segregation. Remove
approximately 6 inches (15 cm) of surface
material. Use a flat, square end shovel or scoop
with sides for sampling. In sampling stockpiles of
fine aggregate (3/8 in. (minus 9.5 mm)), the outer
layer, which may have become segregated, should
be removed and the sample taken from the
material beneath. The use of sampling tubes has
proven to be satisfactory. Sampling tubes
approximately 1 1/4in. (30 mm) minimum in width
by 6 ft. (2 m) in length may be inserted into the pile
at random locations to extract a minimum of five
increments of material to form the sample.
Several increments shall be combined to compose
a field sample whose mass equals or exceeds the
minimum recommended in Subsection 4.4.2.

4.3.4 Sampling from Roadway (Bases and Sub-
bases) - Select material to be sampled from all of
the material produced (e.g. A station or tonnage)
by utilizihg CP 75. Obtain at least three
approximately equal increments, selected at
random from the unit being sampled, and combine
to form a field sample whose mass equals or
exceeds the minimum recommended in
Subsection 4.4.2. Using a flat, square end scoop
or shovel, take all sample increments from the
roadway for the full depth of the material, wherever
possible, taking care to exclude any underlying
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material.

4.3.5 Sampling Aggregates from Processed
Windrows - Select material to be sampled from all
of the material produced using CP 75. For
processed material containing sufficient moisture
to maintain a near vertical face, remove material
from one side toward the center to the full depth
until a representative face is exposed. Channel
the face just exposed from bottom to top and
obtain a sample whose mass equals or exceeds
the minimum recommended in Subsection 4.4.2
by combining portions from at least three equally
spaced locations on the exposed face. Use aflat,
square end shovel and, exercising care, remove
the portions making sure that particles do not roll
off the shovel.

4.3.6 Sampling Aggregates from a Cover Coat
Material Spreader - Samples shall be taken at the
last possible location prior to placement on the
pavement. With the spreader stopped, samples
will be taken from a minimum of three of the
individual chip spreader gates as the aggregate is
falling from the spreader to the sample container
placed on the pavement. These samples will be
combined into one sample whose mass equals or
exceeds the minimum requirements shown in
Subsection 4.4.2. If there is a belt transfer device
on the spreader, the Engineer may approve
obtaining a representative sample from the belt
when the machine is at rest as detailed in
Subsection 4.3.2. If neither of these sampling
methods are possible, the Engineer may allow
random sampling from the stockpile as detailed in
Subsection 4.3.3.

4.4 Number and Mass of Field Samples:

441 The minimum number of field samples
required is specified in the CDOT Field Materials
Manual under the Schedule for Minimum Materials
Sampling, Testing, and Inspection.

442 The minimum mass for lab samples is
given in the CDOT Field Materials Manual in the
Schedule for Minimum Materials Sampling,
Testing, and Inspection. The minimum mass for
field samples is given in Table 30-1. The sample
must be large enough to include representative
portions of each component of the material. The
mass must be predicated on the type and number
of tests to which the material is to be subjected
and with sufficient material obtained to provide for
the proper execution of these tests.
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TABLE 30-1: Size of Field Samples

Nominal Approximate Minimum
Maximum Size Mass of Field Samples,
of Aggregates * Ibs. (kg)
Fine Aggregate:
No. 8 (2.36 mm) 10 (5)
No.4 (4.75 mm) 10 (5
Coarse Aggregate:
3/8in. (9.5 mm) 15 (7)
2 in. (12.5 mm) 20 (10)
3/4in. (19.0 mm) 25 (12
1in. (25.0 mm) 30 (15)
12in.  (37.5mm) 40 (20)
2in. (50. mm) 45 (22)
22in.  (63. mm) 50 (25)
3in. (75. mm) 55  (27)
32in.  (90. mm) 60 (30)

For processed aggregate,
maximum size is defined in the Appendix to

the CDOT Field Materials Manual.

the nominal

5. SHIPPING SAMPLES

5.1 Transport aggregates in bags or other
containers so constructed as to preclude loss or
contamination of any part of the sample, or
damage to the contents from mishandling during
shipment. Do not ship more than 60 Ibs. (30 kg)
per bag to allow for easier handling of samples.
When moisture content is being measured in the
aggregate sample, the representative sample
must be stored in a sealed container that will
prevent any moisture loss.

5.2 Shipping containers for aggregate
samples shall have suitable individual identification
attached and enclosed so that field reporting,
laboratory logging, and test reporting may be
facilitated. Utilization of CDOT Form #633,
Sample Tag (for Sacks), is required for all
submitted samples.
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Standard Method of Test for

Sieve Analysis of Aggregates
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(This procedure modifies AASHTO T 11 and T 27. The current AASHTO T 11 and T 27 are to be used
with this procedure.)

1. SCOPE
1.1 This method covers the determination of

the particle size distribution of fine and coarse
aggregate

2. REFERENCED DOCUMENTS
2.1 AASHTO Standards:
T 11 Materials Finer than the No. 200
Sieve in Mineral Aggregates by

Washing

T 27 Sieve Analysis of Fine and Coarse
Aggregates

2.2 Colorado Procedures:

CP 32 Reducing Field Samples of Soll
and Aggregate to Testing Size

3. PROCEDURE

3.1 AASHTO T 11 and T 27 shall be used to
determine the sieve analysis of fine and coarse
aggregates with the following exceptions

3.1.1  The minimum test sample mass shall be
that in Table 31-1

3.1.2 A split moisture sample may be used to
accelerate the test procedure using the following
procedure:

3.1.2.1 Following CP 32 split the material into two
approximately equal samples.

3.1.2.2 Dry one of the samples to a constant
mass using a hot plate or a 230°F +/- 9° oven to
determine its moisture content.

3.1.2.3 Determine the dry weight of the second

sample using the following equation:

%4

Where

Dry — 100+MC

%100

Wo,y = Dry weight (mass) of 2" sample
Wyet = Wet weight of 2™ sample
MC = Moisture content of 1% sample

3.1.2.4 Determine the sieve analysis on the 2™
sample using AASHTO T 11 and T 27.

Table 31-1

Aggregate Nominal
Maximum Size

Minimum Weight
(Mass) of Test

Square Opening, Sample, Pounds
Inches (kg)
< 3/8 0.66 (0.30)
3/8 2.2(1.0)
1/2 3.3(1.5)
3/4 4.4 (2.0)
1 5.5 (2.5)
11/2 11.0 (5.0)
2 16.0 (7.5)
21/2 22.0 (10.0)
3 27.5 (12.5)
31/2 33.0 (15.0)
NOTE 1: Nominal maximum size as defined

in the Appendix of the Field Materials Manual:
“The size of aggregate in the smallest sieve
opening through which the entire amount of
specification aggregate is permitted to pass.”
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Colorado Procedure 32-03

Standard Practice for

Reducing Field Samples of Soil and Aggregate to Testing Size

(This procedure is based upon AASHTO T 248-89. AASHTO T 248-89 or any subsequent revision may not be
used in place of this procedure.)

1. SCOPE

1.1 These methods cover the reduction of
field samples of soil and aggregate to the
appropriate  size for testing employing
techniques that are intended to minimize
variations in measured characteristics between
the test samples selected and the field sample.
CP 55 is used for the reduction of samples of
HMA to test size.

1.2 The values stated in acceptable English
units are to be regarded as the standard.

2. REFERENCED DOCUMENTS

2.1 AASHTO Standards:
T2 Sampling Aggregates
T84  Specific Gravity and Absorption
of Fine Aggregate

2.2 Colorado Procedures:

CP 20 Dry Preparation of Disturbed
Soil Samples for Test

CP 30 Sampling of Aggregates

CP 55 Reducing Field Samples of Hot
Mix Asphalt to Testing Size

CP-L 4102 Specific Gravity and
Absorption of Fine Aggregate

3. SIGNIFICANCE AND USE

3.1.1  The necessity for selecting
representative samples and reducing them to
test specimen size is emphasized in many test
procedures. Using the proper equipment for the
type of material to be reduced in size is
important. However, unless used correctly, the
final test specimen will not necessarily be
representative of the total sample.

3.1.2 Specifications for aggregates indicate
the sampling portions of the material required for
testing.  Other factors being equal, larger
samples will tend to be more representative of
the total aggregate source. These methods
provide for reducing the large sample obtained
in the field to a convenient size for conducting a
variety of tests to describe the material and to
measure its quality in such a manner that the
smaller portion is most likely to be a true
representation of the field sample, and thus of
the total aggregate source. The individual test
methods indicate the minimum weights of
material to be tested.

3.2 Under certain circumstances, reduction
in size of the field sample prior to testing is not
recommended. Substantial differences between
the selected test samples sometimes cannot be
avoided, as for example, in the case of an
aggregate having relatively few large size
particles in the field sample. The laws of chance
dictate that these few particles may be unequally
distributed among the reduced size test
samples. Similarly, if the test sample is being
examined for certain contaminants occurring as
a few discrete fragments in only small
percentages, caution should be used in
interpreting results from the reduced size test
sample. Chance inclusion or exclusion of only
one or two particles in the selected sample may
importantly influence interpretation of the
characteristics of the field sample. In these
cases, the entire field sample should be tested.

3.3 Failure to carefully follow the procedures
in these methods could result in providing a non-
representative sample to be used in subsequent
testing.
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4. SELECTION OF METHOD

41 The use of a riffle sample splitter is
always preferable to hand quartering. A riffle
splitter should be used whenever one exists with
the proper sized openings. The splitter
openings should be sufficiently wide to permit
easy passage of the largest particles in the
sample. When splitters with adjustable
openings are used, the width of the openings
should be adjusted to approximately 1-1/2 times
the size of the largest particle in the sample.

4.2 Fine Aggregate - Field samples of fine
aggregate that are drier than the
saturated-surface-dry condition (Note 1) shall be
reduced in size by a mechanical splitter
according to Method A. Field samples having
free moisture on the particle surfaces may be
reduced in size by quartering according to
Method B, or by ftreating it as a miniature
stockpile as described in Method C.

421 If the use of Method B or Method C is
desired, and the field sample does not have free
moisture on the particle surfaces, the sample
may be first moistened to achieve this condition,
and then it should be thoroughly mixed prior to
the sample reduction being performed.

NOTE 1: The method of determining the
saturated-surface-dry condition is described in
AASHTO T 84. As a quick approximation, if the
fine aggregate retains a balled shape when
molded in the hand, it may be considered to be
wetter than saturated-surface-dry.

4.2.2 If use of Method A is desired and the
field sample has free moisture on the particle
surfaces, the entire field sample may be dried to
at least the surface-dry condition, using
temperatures that do not exceed those specified
for any of the tests contemplated, and then the
sample reduction performed. Alternatively, if the
moist field sample is very large, a preliminary
split may be made using a mechanical splitter
having wide chute openings 1 1/2 in. (38 mm) or
more to reduce the sample to not less than
5000g. The portion obtained is then dried, and
the reduction to test sample size is completed
using Method A.

4.3 Coarse Aggregates and Mixtures of
Coarse and Fine Aggregates - Reduce the
sample using a mechanical splitter in

accordance with Method A (preferred method) or
by quartering in accordance with Method B. The
miniature stockpile Method C is not permitted for
coarse aggregates or mixtures of coarse and
fine aggregates.

NOTE 2: Past experience has shown that when
adjustable splitter openings are adjusted too
wide or too narrow improper splitting will occur
(see Subsection 6.1).

5. SAMPLING

5.1 The field sample of aggregate shall be
taken in accordance with CP 30 or as required
by individual test methods. When tests for sieve
analysis only are contemplated, the size of the
field sample listed in CP 30 is usually adequate.
When additional tests are to be conducted, the
tester shall satisfy himself that the initial size of
the field sample is adequate to accomplish all
intended tests.

5.2 Soil samples to be reduced to test
specimen size shall be prepared in accordance
with CP 20.

METHOD A - MECHANICAL SPLITTER
6. APPARATUS

6.1 Sample Splitter - Sample splitters shall
have an even number of equal width chutes, but
not less than a total of eight for coarse
aggregate, or twelve for fine aggregate, which
discharge alternatively to each side of the
splitter.  For coarse aggregate and mixed
aggregate the minimum width of the individual
chutes shall be approximately 50 percent larger
than the largest particles in the sample to be
split (Note 3). For dry fine aggregate in which
the entire sample will pass the 3/8 in. (9.5-mm)
sieve, a splitter having chutes 1/2 to 3/4 in. (12.5
to 20 mm) wide shall be used. The splitter shall
be equipped with a minimum of two collection
pans, having a width equal to or slightly less
than the overall assembly of chutes in the
splitter to hold the two halves of the sample
following the splitting. It shall also be equipped
with a hopper, a flat scoop, or straight-edged
pan which has a width equal to or slightly less
than the overall width of the assembly of chutes,
by which the sample may be fed at a controlled



rate to the chutes. The splitter and accessory
equipment shall be so designed that the sample
will flow smoothly without restriction or loss of
material (Figure 32-1). A splitter brush should
be used to clean the chutes of adhering fines.

NOTE 3: Mechanical splitters are commonly
available in sizes adequate for coarse
aggregates in which the largest particle does not
exceed 1 1/2in. (37.5 mm).

7. PROCEDURE

7.1.a Riffle Splitters Without Control Flow
Hoppers - After placing the sample in a large
flat-bottomed mixing pan, mix the sample
thoroughly by turning the entire sample over
three times. Using a flat scoop equal in length
to the overall width of the riffles (feeder pan)
remove the material from the mixing pan and
uniformly distribute the material in the scoop so
that when it is introduced to the splitter equal
amounts of material will flow through each
chute. Pour half of the sample through the riffles
in a manner to allow the material to flow freely
through the chutes without clogging any riffle.
Reverse the ends of the feeder pan and pour the
other half through the splitter. Continue this
process until the entire sample has been
introduced to the splitter.

7.1.b Riffle Splitters With Control Flow
Hoppers - Place the entire sample in the closed
hopper and uniformly distribute it from edge to
edge. Using the handle, slowly release the
material from the hopper through the chutes in a
manner to allow the material to flow freely
through the chutes without clogging any riffles.
The first split is only to assist in mixing the
sample. Remove both catch pans. Uniformly
distribute the material in the first of the pans and
pour it into the closed hopper by pouring half of
the sample into the closed hopper, then
reversing the ends of the pan, pouring the
remaining half into the closed hopper. Repeat
this process with the second pan. Place the
emptied pans beneath the splitter under the
riffles. With the material uniformly distributed in
the closed hopper and using the handle, slowly
release the material through the chutes as noted
above.

7.2 Reintroduce the portion of the sample
from alternating receptacles into the splitter as

CP 32
Page 3

noted in Subsections 7.1.a or 7.1.b as many
times as necessary to reduce the sample to at
least the minimum size required for the intended
test. Clean the riffles and the splitter with a
brush after each split. Retain the portion from
the other receptacle in case it becomes
necessary to re-run the test.

METHOD B - QUARTERING
8. APPARATUS

8.1 Apparatus  shall consist of a
straight-edge scoop, or a flat, square end
shovel; a broom or brush; and a canvas blanket
at least 6 by 8 ft (2 by 2.5 m).

9. PROCEDURE

9.1 The field sample shall be placed on a
canvas blanket laid on a clean, hard, level
surface. Mix the material thoroughly by turning
the entire sample over three times. With the last
turning, shovel the entire sample into a conical
pile by depositing each full shovel on top of the
preceding one. Alternatively lift each corner of
the canvas and pull it over the sample toward
the diagonally opposite corner causing the
material to be rolled. Carefully flatten the
conical pile to a uniform thickness and diameter
by pressing down the apex with a shovel so that
each quarter sector of the resulting pile will
contain the material originally in it. The diameter
should be approximately four to eight times the
thickness. Divide the flattened mass into four
equal quarters with a shovel or trowel. If the
surface beneath the blanket is uneven, insert a
stick or pipe beneath the blanket and under the
center of the pile, then lift both ends of the stick,
dividing the sample into two equal parts.
Remove the stick leaving a fold of the blanket
between the divided portions. Insert the stick
under the center of the pile at right angles to the
first division and again lift both ends of the stick,
dividing the sample into four equal parts.
Remove two diagonally opposite quarters, being
careful to clean the fines from the blanket.
Brush the cleared spaces clean and include the
material in the sample. Successively mix and
quarter the remaining material until the sample
is reduced to the desired size (Figure 32-2).
Save the remaining two quarters in case a retest
is necessary.
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METHOD C - SELECTION BY SCOOP
[Damp Fine (minus 3/8 in. (9.5 mm)) Aggregate
Only]
10. APPARATUS
10.1 Apparatus shall consist of a small, flat,

square end scoop with sides and a large flat-
bottomed mixing pan.

11. PROCEDURE

11.1 Place the field sample of damp fine
aggregate in the mixing pan where there will be

neither loss of material nor the accidental
addition of foreign material. Mix the material
thoroughly by turning the entire sample over
three times. Flatten the sample in the pan to a
uniform depth. Obtain a sample for each test by
selecting at least three increments of material at
random locations from the miniature stockpile,
using a small flat square end scoop. Insert the
scoop to the full depth of the material. Every
attempt should be made to minimize the loss of
particles over the sides of the scoop. Combine
the portions to obtain a test specimen having the
required weight. Save the remaining portion of
the sample until tests are completed.
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Riffle Sampls Splitter

(a) Large Sample Splitter for Coarse Aggregate

() Small SampleSplitters For FAine Aggregate

NOTE: May be constructed as either closed or open type. Closed type is preferred.

FIGURE 32-1 Sample splitters (Riffles)
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L

Mix by Rolling on Blanket Form Cene After Mixing Quarter After flattening Cone

|| Az

Sample Divided into Quarters Retain Opposite Quarters
Reject the Other Two Quarters

FIGURE 32-2 Quartering on a Canvas Blanket
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Colorado Procedure 37-09

Standard Test Method for

Plastic Fines in Graded Aggregates and Soils by Sand Equivalent Test

(This test method is based upon AASHTO T 176-02. AASHTO T 176-02 or any subsequent
revision may not be used in place of this procedure.)

1. SCOPE

1.1. This test is for the determination of
the proportion of fine dust or claylike
material in graded aggregates and soils.

2. APPARATUS

2.1 A graduated plastic cylinder, rubber
stopper, irrigator tube, weighted foot
assembly and siphon assembly, all
conforming to their respective specifications
and dimensions shown in Figure 37-1. Fit
the siphon assembly to a 1 gallon bottle of
working calcium chloride solution placed on
a shelf 36 +/- | inch above the working
surface. In lieu of the specified 1 gallon
bottle, a glass or plastic vat having a larger
capacity may be used provided the liquid
level of the working solution is maintained
between 36 to 46 inches above the work
surface.

2.2 A tinned measure, having a capacity
of 85+/- 5 mL (3 o0z), approximately 57 mm
(2.25 in) in diameter.

2.3 A wide-mouth funnel approximately
4 inches in diameter at the mouth.

2.4 A clock or watch reading in minutes
and seconds.

2.5 A mechanical shaker, powered by
an electric motor, having a throw of 8.00 +/-
0.04 in. (203.2 +/- 1.0mm) and operating at
175 +/-2 cycles per minute. The shaker shall
be securely affixed to a firm and level
mount.

2.6 Stock Solution — The materials listed
in Subsections 2.6.1, 2.6.2, or 2.6.3 may be
used to prepare the stock solution. A fourth
alternative is not to use any biocide provided

the time of storage of stock solution is not
sufficient to promote the growth of fungi.

2.6.1  Stock solution with formaldehyde

2.6.1.1 Anhydrous Calcium Chloride, 454¢g
of technical grade.

2.6.1.2 USP Glycerin, 2050g (1640 mL).

2.6.1.3 Formaldehyde, (40 volume percent
solution) 47g (45 mL).

2.6.1.4 Dissolve the 454g of calcium
chloride in 1.89 L of distilled water. Cool
and filter it through ready pleated rapid
filtering paper. Add the 2050g of glycerin
and the 47g of formaldehyde to the filtered
solution, mix well and dilute to 3.78 L.

2.6.2 Stock solution with glutaraldehyde

2.6.2.1 Calcium Chloride Dihydrate, 5779 of
A.C.S. grade.

2.6.2.2 USP Gilycerin, 2050g (1640 mL).

2.6.2.3 1.5-Pentanedail (Glutaraldehyde),
50 percent solution in water 599 (53 mL).

NOTE 1: 1.5-pentanedail, also known as
glutaraldehyde, glutaric dialdehyde, and
trade name UCARCIDE 250, may be
obtained as Glutaraldehyde Solution 50
percent.

2.6.2.4 Dissolve the 5779 of calcium
chloride dehydrate in 1.89 L of distilled
water. Cool and add the 2050g of glycerin
and the 59g of glutaraldehyde to the
solution, mix well and dilute to 3.78 L.

2.6.3  Stock solution with Kathon CG/ICP
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2.6.3.1 Calcium Chloride Dihydrate, 5779 of
A.C.S. grade.

2.6.3.2 USP Gilycerin, 2050g (1640 mL).
2.6.3.3 Kathon CG/ICP, 563g (53 mL).

2.6.3.4 Dissolve the 577g of calcium
chloride dehydrate in 1.89 L of distilled
water. Cool and add the 20509 of glycerin
and the 63g of Kathon CG/ICP to the
solution, mix well and dilute to 3.78 L.

2.7. Working calcium chloride solution:
Prepare by diluting 85 +/- 5 ml of the stock
calcium chloride solution to 3.8L (1 gal.) with
distilled water. The working solution shall be
discarded if organic growth is present. The
working solution shall be discarded after 30
days.

2.8 A straightedge or spatula, suitable
for striking off the excess soil from the tin
measure.

2.9. A thermostatically controlled drying
oven capable of providing a temperature up
to 60°C (140°F).

2.10. A non-absorbent plastic quartering
or splitting sheet or non-absorbent pan.

2.11  Optional handle for irrigation tube —
A 25-mm diameter wooden dowel to aid in
pushing the irrigation tube into firm
materials.

3. CONTROL

3.1. The temperature of the working
solution should be maintained at 22°C +/- 3°
(72°F +/- 5°) during the performance of the
test. If field conditions prevent the
maintenance of the temperature range
frequent samples should be submitted to a
laboratory where proper temperature can be
maintained. A correction curve may be
established for each material being tested
where proper temperature control is not
possible. No general correction curve should
be used on several materials even within a
narrow range of values. Samples that meet
the minimums and equivalent requirements
at a solution temperature below the

recommended range need not be subject to
reference testing.

4. SAMPLE PREPARATION

41. All materials being tested by this
method shall pass the 4.75 mm (#4) sieve.
Pulverize all aggregations of fine grained
soil material to pass the 4.75 mm (#4) sieve
and clean all fines from the particles
retained on the 4.75 mm (#4) sieve. All
aggregations passing the 4.75 mm (#4)
sieve shall be tested.

4.2. Split or quarter to vyield a
representative sample of at least 15009 of
material passing the 4.75 mm (#4) sieve.
Extreme care should be used to ensure the
test sample is truly representative of the
original sample.

4.3. Dry the sample to constant mass at
a temperature not to exceed 60°C (140°F).

4.3.1. Weigh the dried sample to the
nearest 0.1g. Thoroughly mix 3 +/- 1%
moisture into the material, cover and allow
tempering for 45 +/- 15 minutes.

4.3.2. After the tempering period, place the
material on the splitting sheet or pan. Mix
the sample until it appears homogeneous
forming a pile. Using the splitting sheet,
mixing can be accomplished by pulling a
corner of the sheet diagonally across the
material toward the opposite corner causing
the material to be rolled. Continue pulling
the corners of the sheet across until the
sample appears homogeneous. Finish
mixing with the sample in a pile near the
center of the splitting sheet. Using the pan,
mixing can be accomplished by turning the
entire sample over at least 3 times. Upon
the final turning, form the material in a
conical pile by depositing each scoopful on
top of the proceeding one.

4.3.3. Fill three 85 ml tins by pushing them
through the base of the pile while exerting
pressure with the hand on the opposite side
of the pile. Use enough pressure to cause
the tins to fill to overflowing. Press the
material firmly into the tins with the palm of
the hand allowing the maximum amount of
material to be placed in the tins. Using the



spatula, strike off the excess material to the
top of the tins.

4.3.4 Each of the three tins prepared in
Subsection 4.3.3 is an individual test
sample.

5. PROCEDURE

5.1. Siphon 101.6 +/- 2.5 mm (4.0 +/- 0.1
in.) of the working solution into the
graduated cylinder. Pour a prepared test
sample into a graduated cylinder using the
funnel to avoid spillage. Tap the bottom of
the cylinder sharply with the heal of the hand
several times to release air bubbles and
promote thorough wetting of the sample.

5.2. Allow the sample to stand
undisturbed for 10 +/-1 minute. After the 10
minute soaking period, stopper the cylinder
and loosen the material from the bottom of
the cylinder by partially inverting the cylinder
and shaking simultaneously.

5.3. After loosening the material place
the cylinder into the shaker, set the timer
and allow the machine to shake the sample
for 45 +/-1 second.

5.4. Following the shaking period place
the cylinder upright on the work surface and
remove the stopper.

5.5. Insert the irrigator tube in the
cylinder and rinse the material from the
cylinder walls as the irrigator is lowered.
Force the irrigator through the material to
the bottom of the cylinder by using a gentle
stabbing and twisting motion while the
working solution is flowing from the irrigator
tip. Continue to apply the stabbing and
twisting action of the irrigator to suspend the
fine material until the level nears the 381mm
(15 in.) mark. As the level nears the 381 mm
(15 in.) mark, without stopping the flow,
slowly raise the irrigator as to maintain the
381mm (15 in.) level. Adjust the final level to
381mm (15 in.). The final level, as judged by
the bottom of the meniscus, shall be
between the top two graduations of the
cylinder but not above the 381mm (15 in.)
mark.
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NOTE 2: On certain soils, particularly
crushed materials, the stabbing action may
not be possible. For such materials, the
irrigation method is as follows: Continue to
apply the twisting action as the irrigator tube
is slowly withdrawn. As the irrigator tube is
withdrawn, it is essential that as many of the
fines be flushed upward until the level
reaches the 381mm (15in.) level.

5.6. Allow the cylinder and contents to
stand undisturbed for 20 minutes +/- 15
seconds. Start timing immediately after
withdrawing the irrigator tube.

5.7. At the end of the 20 minute settling
period, read and record the top of the clay
layer. This is referred to as the “clay
reading”. If no clear line is formed at the end
of the 20 minute period, allow the sample to
stand undisturbed until a reading can be
obtained. Once the reading can be made,
record the clay reading and the total
sedimentation time.

If the sedimentation time exceeds 30
minutes, retest the material using 3
individual samples of the same material.
Read and record the clay reading of the
sample that takes the least amount of time
to form a clear line. Do not record the
readings from the other two samples.

5.8. Immediately after taking the clay
reading, gently lower the weighted foot
assembly into the cylinder. Do not allow the
indicator to hit the mouth of the cylinder as it
is lowered. As the foot comes to rest on the
sand, tip the assembly toward the
graduations until the indicator touches the
inside of the cylinder. Subtract 254 mm (10
in.) from the level indicated by the top edge
of the indicator and record this value as the
sand reading.

5.9. If the clay or sand reading falls
between the graduations, record the next
higher graduation line as your reading. For
example: The indicator level is 6.22. The
recorded level would be 6.3.

5.10 Repeat Subsections 5.1 to 5.9 for
each of the three samples prepared in
Subsections 4.3.3.
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6. CALCULATIONS
6.1. Calculate the sand equivalent for
each of the three test samples to the nearest

0.1 using the following formula:

SE = Sand Reading x 100
Clay Reading

If the sand equivalent is not a whole
number, report as the next higher whole
number. For example:

SE=33x100/8=41.25
Report as 42

6.2. Average the three SE values
obtained in 6.1 to the nearest 0.1. If the
average sand equivalent is not a whole
number, report as the next higher whole
number

For example:

(42 +44 +41)/3=423
Report as 43

7. PRECAUTIONS

7.1. When performing this test the work
surface must be free of vibration. During the
sedimentation period vibration may cause
the suspended material to settle at a greater
rate than normal, resulting in false readings.
The shaker shall not be mounted on the
same surface as the cylinders during the
sedimentation period.

7.2. Do not expose the cylinders to direct
sunlight any more than necessary.

7.3. On occasion organic growth in the
working solution container and tubing will
need to be removed. Growth can be seen as
a slimy substance in the solution or as
grayish black deposits on the sides of the
container and in the tubing. To remove the
growth prepare a solution of sodium
hypochlorite® and water in equal amounts.
Fill the container and allow about a liter to
flow through the siphon assembly and
irrigator tube. Refill the container and allow
to stand overnight. After soaking allow the
solution to flow out through the siphon
assembly and irrigator tube. Remove the

siphon assembly and rinse both the
container and assembly with clear water.
Allow water to flow through the assembly
and irrigator tube to rinse the solvent from
the inside of the tubing.

7.4. Occasionally the holes on the tip of
the irrigator tube can become clogged. This
can be checked easily while filling the
cylinder to the initial amount as in
Subsection 5.1. If the particle can not be
removed by any other method, carefully use
a pin or small wire to dislodge the particle,
taking care to not enlarge the opening.

7.5. Upon receipt of a new weighted foot
assembly and before placing it in service,
measure and adjust the height of the
indicator to 256.5 mm (10.1 in.).

8. PRECISIONS AND BIAS

8.1 Multi-laboratory Precision — Using
CDOT IAT test results; the standard
deviation of the difference between values
obtained on the same sample from different
laboratories is 2.3 (d2s). Therefore, the
results of two properly conducted tests from
different laboratories on similar material
should not differ by more than 5.0 with a
95% confidence limit.

8.2 Bias — The procedure in this test
method has no bias because the value of
sand equivalent is defined only in terms of
the test method.
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No. Heat
Assembly Reg. Description Stock Size (mm) Material Treatment

A Siphon Assembly

1  Siphon Tubke 6.4 dia. x 400 Copper Tube

2  Siphon Hose 4.81.D.x200 Rubber Tube

3 Blow Hose 481.D.x50.8 Rubber Tube

4 Blow Tube 6.4 dia. x 50.8 Copper Tube

5 Two-Hole Stopper No. 8 Rubber

6 Irrigator Tube 6.4 0.D.0.89 Wall x 500  Stainless Tube, Type 316

Pinchcock, Day, BKH No.

7 Clamp 21730 or Equivalent
B Graduate Assembly

8 Tube 38.1 0.D. x430 Trans Acrylic Plastic

9 Base 12.7 x 102 x 102 Trans Acrylic Plastic
c Weighted Foot Assembly

10 Sand Reading Indicator 6.4 diax 14.9 Nylon 101 Type 66 Annealed

11 Rod 6.4 diax 438.2 Brass

12 Weight 50.8 dia x 52.78 C.R.SH

13  Roll Pin 0.16 diax 12.7 Steel

14 Foot 0.18 Hex x 13.7 Brass

15 Solid Stopper No. 7 Rubber

Notes:
2

T'C" Mounted Foot Assembly to Weight 1000+/- 5g

Graduations on graduate to be 2.54 mm apart and every tenth mark to be numerically designated
as shown. Every fifth line should be approximately 9.5 mm long. All other lines should be
approximately 5.5 mm long. Depth to be 0.4 mm. Width to be 0.8 mm across the top.

3 Accuracy of scale to be +/- 0.25 mm per 2.5 mm. Error at any point on scale to be +/- 0.75 mm of

true distance to zero

4 Glass or stainless steel may be substituted as a material type for the copper siphon and blow

tubing

FIGURE 37-1 Continued
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Colorado Procedure 41-08

Standard Practice for

Sampling Hot Mix Asphalt

(This procedure is based upon AASHTO T 168-91. AASHTO T 168-91 or any subsequent revisions may not
be used in place of this procedure.)

1. SCOPE

1.1 This procedure covers sampling of hot mix
asphalt (HMA) at points of manufacture, storage,
or delivery.

1.1.1  Samples obtained by this procedure may
be used for acceptance and quality control of hot
mix asphalt (HMA).

1.2 This Standard may involve hazardous
materials, operations, and equipment. This
Standard does not purport to address all of the
safety problems associated with its use. It is the
responsibility of the user of this Standard to
establish appropriate safety and health practices
and determine the applicability of regulatory
limitations prior to use.

1.3 The values stated in acceptable English
units are to be regarded as the standard. The
values in parentheses are provided for information
purposes only.

2. REFERENCED DOCUMENTS

2.1 Colorado Procedures:

CP 75 Stratified Random Sampling of Materials

3. SIGNIFICANCE AND USE
3.1 General:

3.1.1  Sampling is equally as important as the
testing, and the sampler shall use every precaution
to obtain samples that will yield an acceptable
estimate of the nature and conditions of the
materials which they represent.

3.1.2 Care shall be taken in sampling to avoid
segregation of the material being sampled. Care
shall be taken also to prevent contamination by

dust or other foreign matter.

3.1.3 Samples to be used for acceptance or
assurance testing shall be taken by the contractor
or his representative. An authorized
representative of the Colorado Department of
Transportation shall be present during the
sampling procedure. The CDOT Representative
present shall take immediate possession of all
samples taken. CDOT reserves the right to
designate the method and location of material to
be sampled.

4. PROCEDURE, GENERAL

4.1 Sampling Equipment - The contractor shall
provide equipment needed for safe and
appropriate sampling.

4.2 Sample Handling - Combine all sample
increments. Place sample in a container with 3 to
4 gallon capacity, made of at least 30 gauge non-
galvanized metal, having a “bail” type handle and a
tight fitting lid.

4.3 Sampling - The procedures for selecting
samples are described in CP 75. The material
shall be sampled using stratified random sampling
from all of the material delivered to the job site.

METHOD A - TUBE SAMPLER
5. APPARATUS

5.1 Tube sampler, with a minimum of 2-7/8 in.
(73 mm) inside diameter, 16 gauge minimum
thickness, and a length and diameter that are
variable with desired test specimen size.

5.2 Tube sampler holder with a metal collar
into which the sampler fits, with a 3 ft. (1 m) handle
or a tube sampler holder with suitable arm
arrangement to hold two tube samplers, which can
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be positioned directly beneath the discharge
opening.

5.3 Containers for transporting samples shall
have 3 to 4 gallon capacity, be made of at least 30
gauge non-galvanized metal, have a “bail” type
handle and a tight fitting lid.

6. PROCEDURE

6.1 Batch Plant and Storage Silos - Insert one
or two tube samplers into the sampler holder arm
while the arm is swung away from the discharge.
Obtain one or more samples from the material
being loaded into a single truck using one of the
following methods: (1) during discharge of mixture,
swing the arm holding the tube(s) through the
discharge stream at a rate fast enough to obtain a
representative sample filling the tube(s) or (2) prior
to the discharge, center the sampling tube(s)
directly under the discharge flow. After the mixture
has been discharged, return the apparatus to the
storage position away from the point of discharge
and remove the tube(s). Strike off any material
above the top rim of the tube sampiler.

METHOD B - POINT OF DELIVERY
7. APPARATUS

71 Small flat scoop with vertical sides or
square ended shovel.

7.2 Container for transporting samples shall
have 3 to 4 gallon capacity, be made of at least 30
gauge non-galvanized metal, have a “bail” type
handle and a tight fitting lid.

8. PROCEDURE

8.1 Sampling from the Windrow Prior to
Laydown - Select three or more locations at
random from the windrow. Samples of the
windrow shall be secured at each location by
removing material from one side of the windrow
through the full depth to expose a face. Using the
flat scoop, or a square shovel with sides, trench
the exposed face from bottom to top, taking care
to avoid segregation of particle sizes. Combine
the samples from the different locations to obtain
the required sample size as specified in Section
11.

8.2 Sampling from Paving Machine Augers -
While the paver is in motion, observe the operation
of the augers, which transport the mixture from the
slat feeders to either side of the paver. These
augers should be operating eighty percent or more
of the time and be at least two-thirds covered with
the mixture, if this is not the case, samples taken
from the screws may be segregated and this
method of sampling should not be used.

8.2.1 If the conditions of Subsection 8.2 are
met, obtain at least three approximately equal
increments of mixture ahead of the augers which
transport the mixture from the slat feeders to either
side of the paver as follows: insert the flat scoop or
shovel into the mixture and remove the portion
with minimal loss of the larger particles.

8.3 Sampling from a Conveyor Belt --CDOT
does not utilize this sampling technique.

METHOD C - BEHIND PAVER
9. APPARATUS

9.1 Small flat scoop, square ended shovel
with vertical sides, or sampling device similar to
Figure 41-1.

9.2 Container for transporting samples shall
have 3 to 4 gallon capacity, be made of at least 30
gauge non-galvanized metal, have a “bail” type
handle and a tight fitting lid.

10. PROCEDURE

10.1 Sampling from the Roadway Prior to
Compaction - Obtain at least three approximately
equal increments, at a longitudinal location
selected at random using CP 75, and combine to
form a field sample whose quantity equals or
exceeds the minimum recommended in Section
11.

10.1.1 Obtain all increments from the roadway
immediately behind the machine for the full dept