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Why audit materials control?

• Answers the question “did we get what we paid for?”

• Addressed by Office of Management and Budget 2 Code of Federal 
Regulations Part 200 Appendix XI (Compliance Supplement) Suggested Audit 
Procedures (2022 Compliance Supplement (whitehouse.gov), page 839 of 
1968)

• Bipartisan Infrastructure Deal increases Highway Planning and Construction 
federal aid by 30-35% for each state

• Risk (and potential consequences) of noncompliance

• Operational relevance 
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https://www.whitehouse.gov/wp-content/uploads/2022/05/2022-Compliance-Supplement_PDF_Rev_05.11.22.pdf


Auditor Qualifications

• Government Auditing Standards (Yellow Book) Chapter 4, Competence and 
Continuing Professional Education: auditor and specialist skills needed

• Technical certification courses

• Background/experience interpreting complex engineering data
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My Qualifications

• Certified Internal Auditor

• Certified Construction Auditor

• Audited over 200 highway construction projects for compliance with materials control requirements 1994-present

• Completed the following technical certification courses:

• Aggregate Production

• Concrete Field

• Bituminous Plant 1

• Grading and Base

• Bituminous Street

• Bituminous Plant 2

• Concrete Plant Tester

• Over 150 materials control related findings written for annual highway construction project audit
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My Qualifications
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Potential Candidate for Materials Control Audits?
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Concrete Plant Tester Technical Certification
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Bituminous Plant 2 Technical Certification
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Polling Questions

Polling Question #1 – Auditor Qualifications
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Analyzing Materials Control For Base Materials

• Aggregate gradations

• Compaction control methods: dynamic cone penetration index (most 
common); quality compaction; lightweight deflectometer; specified density

• Moisture content

• Aggregate quality: shale and Los Angeles abrasion; percent crushing  
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Auditor Using a Dynamic Cone Penetrometer
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Example of Base Material Test Report Audited
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Analyzing Materials Control For Base Materials - Exceptions

• Aggregate gradations missed

• Aggregate gradations falling outside specification without corrective action

• Moisture content not evaluated

• Aggregate quality not evaluated

• Test report data incomplete (tester name and technical certification number; 
road stationing sample location)   
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Polling Questions

Polling Question #2 – Base Materials
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Analyzing Materials Control for Asphalt Mixtures

• Mix design (the ‘recipe’ for asphalt mixtures)

• Asphalt binder property testing

• Aggregate quality

• Agency verification testing (extracted asphalt binder percentage/gradation; 
maximum/bulk specific gravity values; air void percent; coarse and fine 
aggregate percent crushing; asphalt film thickness)

• Added asphalt binder to total asphalt binder

• Cores for density and pavement thickness 
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Example of Asphalt Mixture Test Report Audited
Mix Design
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Example of Asphalt Mixture Test Report Audited
Asphalt Binder Properties
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Example of Asphalt Mixture Test Report Audited
Aggregate Quality
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Example of Asphalt Mixture Test Report Audited
Extraction/Gradation; Maximum and Bulk Specific Gravity; Air Void Percent; Asphalt Film Thickness; Percent Crushing
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Analyzing Materials Control For Asphalt Mixtures - Exceptions

• Contractor determined agency verification sample points and took samples 

• Agency verification tests missed

• Added asphalt binder to total asphalt binder ratio fell below specification

• Price adjustments for mixture test results falling outside specification not 
taken

• Test report data incomplete (contractor and/or agency testing information 
incomplete on contractor/agency test summary spreadsheet)   
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Polling Questions

Polling Question #3 – Asphalt Mixtures
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Analyzing Materials Control for Concrete Mixtures

• Mix Design 

• Air content percent; cylinder breaking strength; and water to cement ratio (3 critical factors for ready 
mix concrete materials control)

• Aggregate moisture testing

• Aggregate gradations

• Aggregate quality

• Slump

• Texture (paving only)

• Cores for thickness 

• Certifications for dowel bars and reinforcing steel
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Example of Concrete Mixture Test Report Audited
Cylinder breaking strength; air content percent; slump
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Analyzing Materials Control For Concrete Mixtures - Exceptions

• Agency concrete ready mix plant inspection/moisture testing data duplicated

• Air content tests missed

• Cylinder breaking strength test report result resolution

• Aggregate gradations missed

• Dowel bars and reinforcing steel not covered by certifications
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Polling Questions

Polling Question #4 – Concrete Mixtures
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Special Analysis and Results

Special Analysis

• Management requests to evaluate questioned test data

• Analyze test data for trends and interview project personnel to gain an 
understanding of questioned test data

Results

• Deliberate falsification of test data and alleged use of unauthorized materials

• Revocation of technical certification for individuals involved

• Identified and recommended improvements in controls (examples: random 
conveyor belt sampling for aggregate quality and increased random inspections of 
asphalt and concrete plant operations) to help prevent recurrence   
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Special Analysis Results Detail
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Your Questions
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Thank You!

Dave Christensen

dave.christensen@state.mn.us


