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Risk-Based Quality Assurance Program

Federal Regulations
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▪23 CFR Part 637 Subpart B
▫Quality Assurance Procedures
▪Technical Advisory 6120.3
▫Use of Contractor Test Results in the 

Acceptance Decision, Recommended Quality 
Measures, …



Risk-Based Quality Assurance Program

Example Quality Assurance Program (TxDOT) 
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Risk-Based Quality Assurance Program

DB QAP Implementation Process (TxDOT)
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Risk-Based Quality Assurance Program

Project Risks & Risk Workshop

Finalize CDA/DB 
QAP

Project Risks

Risk Workshop

Updated Verification 
Plan

FHWA/TxDOT CST 
Approval

▪Evaluate Project Risks
▫Identify Risks
▪Risk Workshop
▫Customize Testing Oversight Levels
▫Concurrence From DOT & FHWA
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Risk-Based Quality Assurance Program

Updated Verification Plan
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Finalize CDA/DB 
QAP

Project Risks

Risk Workshop

Updated Verification 
Plan

FHWA/TxDOT CST 
Approval

▪Finalize Levels of Analysis



Risk-Based Quality Assurance Program

Level 1: F- and t- Tests
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▪Level 1
▫High Residual Risk
▫Primary Indicator of Performance
▫OV Minimum Frequency Approximately 10%
▪Continuous Analysis
▫F- and t- Tests (Variances and Means)
▫Max. No. of Days = 90
▫Max. No. of OV Results = 25
▫Exception for Unanalyzed Results
• No Test Left Behind

Project Operations

Inspection Oversight

Sampling and Testing Oversight

Verification Analysis

Resolution of Differences in 
Materials Test Results

OV Validation Report 

Compliance Audits



Risk-Based Quality Assurance Program

! Analysis 2: nOV = 7, nQA = 14

Level 1 Theory Example
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Day #1 3 8 9 10 14 15 16 17 18 32 45 70 90 102 105 110

! Analysis 8: nOV = 25, nQA = 56

! Analysis 9: nOV = 25, nQA = 55

! Analysis 16: nOV = 11, nQA = 27

Represents 1 QA test on a given day.

Represents 1 OV test on a given day.

! Analysis 1: nOV = 4, nQA =  7



Risk-Based Quality Assurance Program

Level 1: Example Dashboard (TCS DARPA)
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Project Operations

Inspection Oversight

Sampling and Testing Oversight

Verification Analysis
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Materials Test Results
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Compliance Audits



Risk-Based Quality Assurance Program

Level 1: Example Report (TCS DARPA)

Project Operations

Inspection Oversight

Sampling and Testing Oversight

Verification Analysis

Resolution of Differences in 
Materials Test Results

OV Validation Report 
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Risk-Based Quality Assurance Program

Level 2: Independent Verification
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▪Level 2
▫Medium Residual Risk
▫Secondary Indicator of Performance
▫OV Min. Frequency Approximately 1 to 3 per 

Quarter
▪Engineering Judgment
▫Ongoing Review
▫Quarterly Reporting

Project Operations

Inspection Oversight

Sampling and Testing Oversight

Verification Analysis

Resolution of Differences in 
Materials Test Results

OV Validation Report 

Compliance Audits



Risk-Based Quality Assurance Program

Level 2: Example Dashboard (TxDOT I2MS)
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Project Operations
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Sampling and Testing Oversight
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Risk-Based Quality Assurance Program

Level 2: Report Example (TxDOT I2MS)
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Project Operations

Inspection Oversight

Sampling and Testing Oversight

Verification Analysis

Resolution of Differences in 
Materials Test Results

OV Validation Report 

Compliance Audits

Project Logo 
Obscured
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Project-Specific Comments Obscured



Risk-Based Quality Assurance Program

Level 3: Observation Verification
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▪Level 3
▫Low Residual Risk
▫No Testing Performed
▫Once Per Test Method and Periodically As 

Needed
▪Compliance with Test 
Performance

Project Operations

Inspection Oversight

Sampling and Testing Oversight

Verification Analysis

Resolution of Differences in 
Materials Test Results

OV Validation Report 

Compliance Audits



Risk-Based Quality Assurance Program

Level 3: Dashboard Example (TxDOT I2MS)

15

Project Operations
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Risk-Based Quality Assurance Program

Level 3: Report Example (TxDOT I2MS)
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Project Operations

Inspection Oversight

Sampling and Testing Oversight

Verification Analysis

Resolution of Differences in 
Materials Test Results

OV Validation Report 

Compliance Audits
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Names 
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Risk-Based Quality Assurance Program

Non-Validation Investigation
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▪Investigate When
▫Level 1: Non-Validation of F- or t- Test
▫Level 2: Verification Not Achieved
▪Investigation Approach
▫Review CVL Compliance
▫Review OV and QA Sampling and Testing 

Performance
▫Increase OV Sampling and Testing
▫Perform Split Sample Testing

Project Operations

Inspection Oversight

Sampling and Testing Oversight

Verification Analysis

Resolution of Differences in 
Materials Test Results

OV Validation Report 

Compliance Audits



Risk-Based Quality Assurance Program

Inspection Oversight
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▪Risk-Based Inspection 
Oversight
▫“Management Exercise”
▫Oversight ≠ 100% Coverage
▫Oversight = “Continuous Audit”
▫Focus on Higher Risk Items of Work
▫Levels of Verification Oversight

Project Operations

Inspection Oversight

Sampling and Testing Oversight

Verification Analysis

Resolution of Differences in 
Materials Test Results

OV Validation Report 

Compliance Audits



Risk-Based Quality Assurance Program

Weng On Tam, PE 
Tam Consulting Services LLC  

WengOnTam@tcsengineering.com

Questions?
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