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In the Beginning…
• In 1907 case Wilson v. Shaw, the Supreme Court found that 

Congress had the power "to construct interstate highways" under 
the constitutional right to regulate interstate commerce.

• Federal Aid Road Act of 1916
• Required state highway agency by 1920
• $75,000,000/year
• Apportioned to States by formula
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Office of Innovation Implementation 

Standard and Tentative Methods of 
Sampling and Testing (1921)

• Developed by Bureau of Public Roads 
(predecessor of FHWA) and State Materials 
Testing Engineers

• AASHO published Materials Standards and Test 
Methods starting in 1931
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Presenter Notes
Presentation Notes
(graphic is cover of the US Department of Agriculture/Bureau of Public Roads Bulletin No 949 – public domain)




Office of Innovation Implementation 

23 Code of Federal 
Regulations (CFR) (1938)
Section 1.9  Construction
(b) Unless otherwise stipulated in 
writing by the Secretary or his 
authorized representative, materials 
for the construction of any project 
shall be tested, prior to use, for 
conformity with the specifications, 
according to methods prescribed or 
approved by the Bureau of Public 
Roads.
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Presenter Notes
Presentation Notes
(graphic is portion of 1938 edition of 23 CFR – public domain)




Office of Innovation Implementation 

Federal –Aid Highway Act of 1956 
(P.L. 84-627)
• Interstate Highway System
• Highway Trust Fund
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Source: FHWA



Office of Innovation Implementation 

AASHO Road Test

Source: FHWA



Special Committee on the Federal-aid 
Highway Program
House of Representatives Committee on 
Public Works 
Commonly known as the Blatnik Committee
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Presenter Notes
Presentation Notes
(graphics are covers of hearing transcripts for the Special Subcommittee on the Federal-aid Highway Program – public domain)




Office of Innovation Implementation 

FHWA Policy and 
Procedures 
Memorandum (PPM) 
20-6-2 (1972)
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Inspection of 
Construction 
Projects  - Sampling 
and Testing

Presenter Notes
Presentation Notes
(graphic is cover of FHWA PPM 20-6-2 – public domain)




Office of Innovation Implementation 

PPM 20-6-2
• Job control samples and tests

• Used to determine quality and acceptability of materials 
incorporated in project

• Sampled and tested by project personnel
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Office of Innovation Implementation 

PPM 20-6-2
• Required record samples and tests

• Independent spot check of job control samples and tests

• Record samples were taken by central lab staff in the presence of FHWA 
engineer or else project staff under supervision of central lab staff, district 
office staff or FHWA engineer with sample security requirements
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Office of Innovation Implementation 

23 CFR 637 (1975)
• Subpart B – Sampling and Testing of Materials and 

Construction added to 23 CFR 637
• Each State DOT required to develop sampling and testing 

program including:
• Acceptance samples and tests by State DOT
• Independent Assurance (IA) samples and tests
• Project materials certification for all Federal-aid construction projects
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Federal-Aid Highway Program Manual (FHPM) 
(1974)
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• Included both regulatory and 
nonregulatory material



FHPM 6-4-2-10 on Quality Assurance Program (1981)

• FHWA Regional Offices report to FHWA Headquarters 
annually on status of each state's implementation of QA 
program

• QA Program can include process control sampling and 
testing by contractor

13



Office of Innovation Implementation 

Qualified/Certified Sampling and 
Testing Personnel

• Notice of Proposed Rulemaking (Federal Register - July 12, 1994)
• §637.203 Policy

• Qualified sampling and testing personnel.
• Personnel who are certified through appropriate programs defined by each 

State Highway Agency (SHA)

• Final Rule (Federal Register - June 29, 1995)
• §637.203 Policy

• Qualified sampling and testing personnel.
• Personnel who are capable as defined by appropriate programs established

by each State Transportation Department (STD).
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Presenter Notes
Presentation Notes
Notice of Proposed Rulemaking – (59 Federal Register (FR) 35493) dated July 12, 1994  

Final Rule – 60 FR 33712 dated June 29, 1995



23 CFR 637 (1995)
• Subpart B revised to allow the use of contractor QC tests as 

part of acceptance
• Applies to National Highway System
• State QA Program required to be approved by FHWA 

(Approval delegated to Division Office)
• Frequency guide schedule for sampling and testing
• Independent assurance sampling and testing
• Tester certification/qualification
• State central labs accredited by AASHTO or comparable laboratory 

accreditation program approved by the FHWA 
• Laboratory qualification
• Conflict of interest requirements for private laboratories
• Materials testing dispute resolution
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Office of Innovation Implementation 16

Material Process Sampling Testing

Composite
Variability

Source: FHWASource: FHWA Source: FHWASource: FHWA



Office of Innovation Implementation 

Technician Qualification/Certification
• 23 CFR 637.209(b). 

• Sampling and testing personnel. After June 29, 2000, all sampling and 
testing data to be used in the acceptance decision or the IA program shall 
be executed by qualified sampling and testing personnel.

• Required for all sampling & testing in acceptance decision
• Qualification/Certification programs

• State programs
• Regional partnerships
• National programs
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Source: FHWA
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TC3 Regional Groups
Inspector & Technician Qualification/Certification

NETTCP

WAQTC M-TRAC

MARTCP

SETFTTQ



Office of Innovation Implementation 

FHWA July 17, 1998 Memo on 
Technician Qualification
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Office of Innovation Implementation 

Recommended Program Guidelines for 
Technician Qualification/Certification

• Formal training; hands-on training 
• On-the-job training 
• Written and performance examinations
• Periodic re-qualification (typically 3-5 years)

• Data from the IA program can be used to replace the 
performance exam

• Process to remove personnel performing procedures 
incorrectly
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Source: Quality Assurance
Formerly Federal-aid Policy Guide Non-Regulatory 
Supplement NS 23 CFR, Part 637B,
July 19, 2006, Transmittal 36
https://www.fhwa.dot.gov/pavement/0637bsup.cfm

https://www.fhwa.dot.gov/pavement/0637bsup.cfm


National Highway System
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Office of Innovation Implementation 

Scope of IA Activities

• Provide an assessment 
of personnel proficiency 
and equipment for both 
agency and contractor

Independent Assurance activities:
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Source: FHWA

Presenter Notes
Presentation Notes
IA is recommended for both agency and contractor but it’s required for whoever's tests are going to be used in the acceptance decision.  In an agency only tests for acceptance state, IA is only required for agency and their agents (consultants) personnel and equipment.  If QC is allowed for acceptance (after validation!) then the contractors QC staff and equipment will also need to be included in the IA program. 



Type of Independent Assurance 
Program Used

CA

AZ

CO

NM

TX

OK AR

LA

MO KY

AL GA

FL

VA

OH

MI

VT
AK

MT

NV

ME
WA

OR

UT
KS

ID
WY

ND

SD

MN

NE

WI

IA
IL IN

MS

TN
SC

NC

WV

PA

NY

CT
NJ
DE
MD

DC

MA
NH

RI

CA

HI

Key:

PR
System (31)
Hybrid (5)
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Source: 2018 
Update FHWA QA 
Assessment

Project (16)
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Random Sampling
• 23 CFR 637.205(e)
• All samples used in the acceptance decision for 

quality control and verification sampling and 
testing shall be random samples
• All materials will have an equal probability of being 

sampled
• Removes Bias
• Reduces potential for fraud
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Boston Central Artery/Tunnel 
Project
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US DOT OIG Audit of Construction 
Quality Assurance
• Documents included in Quality Assurance Program 
• Quality Assurance Program for Local Agencies with projects on 

National Highway System

28



Office of Innovation Implementation 

Additives

With the current volumetric 
mix design system, we have 

no way of knowing how these 
materials affect 
performance…

Fractionated RAP

Modified Binders 

Fibers

RAS
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Balanced Mix Design (BMD) Tests

• Rutting Tests
• Cracking Tests
• Moisture Damage Tests



Rutting Tests
Source: NCAT

Hot IDT
No National Standard

IDEAL-RT
No National 

Standard
APA

AASHTO T 320

Hamburg
AASHTO T 324

E* and Fn
AASHTO T 378

iRLPD
AASHTO TP 116

Stress Sweep 
Rutting

AASHTO TP 134

Shear Stiffness
AASHTO T 320

Fundamental Tests Empirical/Simulative Tests Empirical/Monotonic Tests
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Cracking Tests

32

IDEAL-CT test
Disk-shaped 

compact tension 
test

Overlay Test 
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Durability/Moisture Damage Tests
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Concrete Performance Engineered Mixtures
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Durability Quality Measures
• Optimized Gradation Acceptance Test
• Dowel Placement and Alignment MIT Scan-2
• Super Air Meter Acceptance Test
• Water/Cement Ratio Acceptance Test
• Surface Resistivity Acceptance Test
• Thickness MIT Scan T3
• Ride Quality
• Strength
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Concrete Workability

35



Office of Innovation Implementation 

FHWA Concrete Information

• Technologies - MCTC - Concrete

• Resources - MCTC - Concrete

• Technologies - MCTC - Concrete 
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https://www.fhwa.dot.gov/pavement/concrete/trailer/tech.cfm
https://www.fhwa.dot.gov/pavement/concrete/trailer/resources.cfm
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