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Federal Regulations

=23 CFR Part 637 Subpart B

o Quality Assurance Procedures

= Technical Advisory 6120.3

oUse of Contractor Test Results in the

Acceptance Decision, Recommended Quality
Measures, ...

SR
1 - -
(3 Technical Advisory

“ u.s. Department Subject
of Transportation

Code of Federal Re gu]l&ti@}ns

Use of Contractor Test Results in the Acceptance Decision, Recommended Quality

'Federal Highway Measures, and the Identification of Contractor/Department Risks
| Administration

Classification Code Date Office of Primary Interest
T 6120.3 August 9, 2004 HIPT-10
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Example Quality Assurance Program (TxDOT)

Quality Assurance Program (QAP)
xXDOT

Independent Assurance
Program
IxXDOT MTD
(District or IAF)

Quality

Control

Acceptance

Program

DB Contractor

I I
Independent Quality Firm Owner Verification
DB Contractor/TxDOT TXDOT (or designee)

TxXDOT MTD - Materials and Tests Division
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DB QAP Implementation Process (TxDOT)

Finalize CDA/DB
QAP

Project
Start-Up

Project Operations

i Project Risks

Submittal Reviews

Inspection Oversight

Project Close-Out

Final OV Validation
Report

— Risk Workshop

I2MS Deployment

Sampling and Testing Oversight

Final Materials
Certification

Updated Verification
Plan

Construction Quality
Management Plan

Verification Analysis

Release of Records

FHWA/TxDOT CST
Approval
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Owner Verification Testing &
Inspection Plan

Resolution of Differences in
Materials Test Results

Independent Assurance Plan

QV Validation Report

Laboratory Alignment

Compliance Audits




Project Risks & Risk Workshop

» Evaluate Project Risks
o ldentify Risks

= Risk Workshop

o Customize Testing Oversight Levels
e g aConcurrence From DOT & FHWA

i Project Risks

— Risk Workshop

Arizona Department of Transportation - IS
|  FHWA/TxDOT CST / 3
Approval a B h
Projects Utilizing Contractor Performed F B
cccccccccc . \:
P Y South Carolina Department of Transportation L
¥ L
|
B 1
o B i
| Quality Assurance Program for the l-
R, ) Carolina Crossroads Program .“
Quality Assurance Program for - |
CDA/Design-Build Projects 4 t.‘ .
uuuuuuuuuuuu i )
| -
B B
ooooooooooooooo | ,
| ’1
B |
ADOT B :
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Updated Verification Plan

Finalize CDA/DB

QAP

i Project Risks

— Risk Workshop

Updated Verification
Plan

FHWA/TxDOT CST
Approval
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=Finalize Levels of AnaIyS|s

Levels for Analysis Level 1 Level 2 Level 3
EMBANKMENTS, SUBGRADES, BACKFILL, AND BASE COURSES
MATERIAL OR PRODUCT TEST FOR TEST NO. TxDOT RECOMMENDED
Liquid Limit Tex-104-E 2
Plasticity Index Tex-106-E 1
EMBANKMENT Linear Shrinkage Tex-107-E 2
(CUTS & FILLS) Gradation Tex-110-E 2
Moisture/Density Tex-114-E 3
In-Place Density Tex-115-E 1
Liquid Limit Tex-104-E 2
Plasticity Index Tex-106-E 1
RETAINING WALL Linear Shrinkage Tex-107-E 2
(NON-SELECT BACKFILL) Gradation Tex-110-E 2
Moisture/Density Tex-114-E 3
In-Place Density Tex-115-E 1
Gradation Tex-110-E 2
RETAINING WALL Res"jfl“"ty Ei} gg;g g
(SELECT BACKFILL) Soundness Tex-411-A 3
In-Place Density Tex-115-E 1
Liquid Limit Tex-104-E 2
Plasticity Index Tex-106-E 1
Linear Shrinkage Tex-107-E 2
Gradation Tex-110-E 2
UNTREATED BASE Moisture/Density Tex-113-E 3
COURSES Wet Ball Mill Tex-116-E 2
Triaxial Tex-117-E 2
In-Place Density Tex-115-E 1
Moisture Content Tex-103-E 2
Thickness Tex-140-E 1
Liquid Limit Tex-104-E 2
Plasticity Index Tex-106-E 1
Linear Shrinkage Tex-107-E 2
Gradation Tex-110-E 2
New Base Moisture/Density Tex-113-E 3
Material Wet Ball Mill Tex-116-E 2
TREATED SUBGRADE AND Triaxial Tex-117-E 2
BASE COURSES In-Place Density Tex-115-E 1
Moisture Content Tex-103-E 2
Thickness Tex-140-E 1
Pulverizatin Gradation Tex-101-E, Part lll 2
Complete Moisture Content Tex-103-E 2
Mixture In-Place Density Tex-115-E 1
Thlckness Tex-140 E 1




Level 1: F- and t- Tests

Lovel

o High Residual Risk
o Primary Indicator of Performance
Hablngandilestng Cipre il o OV Minimum Frequency Approximately 10%

e reaton Ansiyer =»Continuous Analysis

B L o F- and t- Tests (Variances and Means)
Materials Test Results o MaX NO O.I: DayS o 90

-| OV Validation Report oMax. No. of OV Results = 25

o Exception for Unanalyzed Results
* No Test Left Behind

T Inspection Oversight

~ Compliance Audits
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Level 1 Theory Example
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Ollojo 0 0 0. 0 O
Ol o0 0 0 0 O 0|0 O
OllejO0 0 O O O O0|O|O O00O0
OfjlojO0 O O O O 0|0 |0 0000
Ol 0 0 O O 0 0|0 |0]|O 0000
O[]0 O O O O OjO|O]OO0 OO0O0O0
Oljlojo0 O O O O 0O|O0|0O]JOO0O0OO0O0OO0O0
HEt=—F=4=-F-t=-F=t1-F 1 i-4-1-1-4-1-1
1113 8 9 10 14 15 16| 17 ISH 32 45 70 90 102 105110
o0 0 0000 0|0|00O0 0000
o0 ©0 0 0 0 0 0O0|O0|00OO0 O©OO0O
Ooj0 0 0O 00 O 0|0|0
o o = Analysis 9: ngy = 25, n,, =55
— Analysis 8: ngy =25, ny, =56
= Analysis 1: ngy =4, 04, = 7

= Analysis 16: ngy, = 11,04, =27

O Represents 1 QA test on a given day.

. Represents 1 OV test on a given day.




Level 1: Example Dashboard (TCS DARPA)

Alabama - West Alabama Highway Project No. RAED-068-000-154

Project Operations

() Dashboard [ Data Collection =7 Tier 1Data Analysis =7 Tier 2 Data Analysis [ Reporting ® Administration
Test Name Description Spec Section Type/Grade Supplier Supplier Source Material
View
P . ‘ AASHTO T22 Compressive Strength v Average 28-Day Strength  ~ 501 Structural Concrete v C v TRUST MATERIALS COMPANY v CITY PIT MONTGOMERY, AL~ 1580 (10238) ~ ‘
T Inspection Oversight
. Analysis Date QAn QA mean QA STDEV OVn OV mean OV STDEV p.F-Test p.t-Test Alpha
Summary Analysis Chart
o 05-06-2024 37 4316.22 934.42 21 4402.38 687.19 14.63% 71.34% 1%
S ? "
] 05-10-2024 I 37 | 4403.78 | 921.31 | 21 | 4390.48 | 699.47 | 19.23% | 95.44% | 1%
—| Sam pllng and Testi ng OVGFSIg ht 1000% - ! ! 05-20-2024 36 4380 920,61 22 440545 636 764%  9097% 1%
] 05-28-2024 37 4493.24 908.77 21 4335.71 648.19 11.08% 48.76% 1%
1.00% 3 06-04-2024 35 4521.14 880.16 22 4370 652.69 15.15% 49.09% 1%
1 06-11-2024 37 4514.05 911.59 23 4375.22 668.38 12.68% 53.01% 1%
o Verlflca‘tlon AnalySIS I ] T ] ] N 06-14-2024 60 444133 888.6 33 4360.3 665.86 791% 64.84% 1%
v W V v v W V
& ™ N & ™ N @&
& & $ ¢ & ¢ ¢
Analysis Date Add Comment:
. E p 4 pF-Test 9 pt-Test == Alpha Add Comment
Resolution of Differences in
Materials Test Results Alpha p.F-Test p.t-Test QA Data OV Data
1% 19.23% 95.44% Count | Mean | STDEV | Count | Mean | STDEV
. , . 7 ¢ 1 ) A7
AASHTO T22 Compressive Strength's Analysis Chart on 05/10, 3 a8 22131 2 439048 699
ggg;ggg i Sample ID Orignal ID Sampled Date Result Report Ty Sample ID Orignal ID Sampled Date Result
. . grern 4534231010 01-15-2024 3450 Origing | 4524331004 01-20-2024 3050
= OV Validation Report Ay e —_ - )
8110278 ‘—"—.;Q'."_’_AT‘_"‘; 4534231012 01-15-2024 4570 Origing | 4524331005 01-24-2024 5150
Qe Agad 4 A 4y 208,
£ 2561.16 - ! 4534231011 01-15-2024 4460 Correct | 4524331006 01-24-2024 4980
£1639.85
2 71854 t i 4534231013 01-15-2024 5310 Correct | 4524331007 01-28-2024 4750
T T T T T T T T T
2 2 2 2 2 2 2 4534231014 01-20-2024 3600 Origing | 4524331008 02-11-2024 4410
5 a & A A AV A N A\
x Compliance Audits SO 3 °
P N ¢ © & N N N 4534231017 01-24-2024 5480 Correct | 4524331009 02-14-2024 4350
Sampled Date
4534231016 01-24-2024 3340 Origing | 4524331010 02-14-2024 4210
@ OVDatas A QADatas =='QAMean ==:OV Mean
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Level 1: Example Report (TCS DARPA)

Project Operations

T Inspection Oversight

—| Sampling and Testing Oversight

- Verification Analysis

Resolution of Differences in
Materials Test Results

= OV Validation Report

e Compliance Audits
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TestMethod:  AASHTO T22 Comgpressive Strength Description:  Average 28-Day Strength H IGHWAY
Spec Section: 501 Structural Concrete Type/Grade: CA-357
Supplier:  TRUST MATERIALS COMPANY Supplier Source:  CITY PIT MONTGOMERY. AL
Material Code: 1580 (10238) Date:  01/01/2024 - 03/31/2024
Test Results Chart

67997
i ¢
A o
a4 L€ n =
? Y i 2
A A A A
—— e e —_—— —— —_— —_——
B S e e e S
A A
S A 8 13 4
A ° A ® A °
199388
119291
> >
N R\

Ssmpled Date

A QAResults == QA Mean == OV Mean

Summary of Level 1 Analysis Chart

100,00%

1.00% —f— ——————————— ———— —— —{————————

> > s
. & & &
& & & &
Analysis Date
B FTest e piTest == Algha
™ R T S N T I A oy -
I:EW;ll,!l\wu " ) Flladde. s ,

TestMethod:  AASHTO T22 Compressive Strength Description:  Average 28-Day Strength
Spec Section: 501 Structural Concrete Type/Grade: CA - 357
Supplier:  TRUST MATERIALS COMPANY Supplier Source:  CITY PIT MONTGOMERY, AL
Material Code: 1580 {10238) Date:  01/01/2024 - 03/31/2024

Summary of Level 1 Analysis Table

p.F-Test Comment

a 465667 1347.45 2 2960 15556 1627%  539% 1%

13 249923 78129 4 4335 74218 93T%  7156% 1%

19 4557.37 6612 6 432167 71261 7312%  46.19% 1%
01129124 21 453714 63242 7 415286 78909  4226%  20,14% 1%
02/12/24 24 451292 653.69 B 4255 7856  4729%  365% 1%
02015/24 25 43732 72475 9 413444 81904 6019%  4185% 1%
02021124 27 434556 707.38 1 4000 7922 6105%  19.52% 1%
03/07/24 34 433176 72759 12 401917 75825  8032%  21.22% 1%
03/13/24 36 431278 74052 14 3980 72056  9629%  1572% 1%
03r22/24 42 43281 81394 16 415042 83364  BSA9%  464% 1%

Test Results Table

QA Results OV Results

Date Date

Sammpled Sample ID ReportType | Result S Sample ID ReportType | Result
01/05/24 3514231001 Original 3130 01/05/24 3514331001 Original 3850
01/05/24 3514231003 Criginal 5160 01/05/24 3514331002 Original 4070
01/05/24 3514231002 Criginal 5680 01/15/24 3514331003 Criginal 3980
01/10/24 3514231004 Original 5260 01/15/24 3514331004 Original 5440
01/10/24 3514231005 Criginal 5480 01/24/24 3514331005 Criginal 36320
01/10/24 3514231006 Original 3760 01724724 3514331006 Original 4960
01/10/24 3514231007 Criginal 4020 01 24 3514331007 Original 3140
01/10/24 3514231008 Original 4450 02/11/24 3514331008 Original 4970
01/10/24 3514231009 Criginal 5050 02/14/24 3514331009 Original 3170
01/15/24 3514231010 Criginal 4390 02/20/24 3514331011 Original 3480

5 TC S page 2 of 8
o
S
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Level 2: Independent Verification

Project Operations

T Inspection Oversight

—| Sampling and Testing Oversight

- Verification Analysis

Resolution of Differences in
Materials Test Results

- QV Validation Report

v Compliance Audits
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=Level 2
o Medium Residual Risk
o Secondary Indicator of Performance
oOV Min. Frequency Approximately 1 to 3 per
Quarter
= Engineering Judgment
o Ongoing Review
o Quarterly Reporting

11



Level 2: Example Dashboard (TxDOT I2MS)

> I2MS - Windows Internet Explorer provided by HDR, Inc. ¥1.2 101 x|

X %Convert - @Select

File Edit View Favorites Tools Help

Project Operations

5. Favorites | b=

E1zms >

| - ) - 0 o= v Page~ Safety v Tools ~ wi)'v

Dashboard Search Analysis Reporting Administration |II IZMS

Level 2 - Independent Verification

Logged in: Weng On Tam Logout

T Inspection Oversight

Current Categories Historical Analyses

Analysis Group Asphalt

Search
Date Verifi Material Application Test Metht | Value Field Spec Ite:  Supplier Grade Material Status nCQA nOV

07/02/20... QCQA ACP - Complete.. DB-200-F  Cumulative Peroent.. 341 241Mix... HMA.DA1B11. Veri.. 32 8 Details
06/28/20. QCQA ACP - Complete. DB-200-F  Cumulstive Peroent. 341 341Mix HMA.DA1B11 Veri. 338 32 Details
08/28/20 QCQA ACP - Complete. DB-200-F  Cumulative Peroent. 341 - 241Mix HMA.DA1C19. Veri. 49 14 Details

—| Sampling and Testing Oversight

Yy 00

- Verification Analysis

Resolution of Differences in
Materials Test Results

= OV Validation Report

e Compliance Audits
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Done

Page 1 of 1 (3 items)

T (@ meernet

‘a v | R00% -y
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Level 2: Report Example (TxDOT I2MS)

=k

Project Operations !:, Independent Verification Report
Oepartment
Mat:r’;;r;’;':o:ucl HCC - Structural Complete Mixture Spec ltem 416
Test Method DB-418-A
= . Value Field Slump Grade 3
— Inspection Oversight Material CON 9649AB.110
10
’ "
—| Sampling and Testing Oversight 8 " m a
7 o [= o
6*‘
5
. g . . 4 m OVF
- Verification Analysis \ CaAF
2
1
Resolution of Differences in ° ’ B S o 5
. Q
Materials Test Results & & & i &
» @ @ )
Tested Date
. 0 Date Verified Status OVF CQAF
| ovvaidation Repor I i c'-Sp<cific Comments Obscured.
Verified -LR 7/2/2010|
e Compliance Audits
Reporting Calendar Quarter Report Date Page
4/1/2010 to 6/30/2010 7/24/2010 4 of 6
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Level 3: Observation Verification

Project Operations

T Inspection Oversight

—| Sampling and Testing Oversight

- Verification Analysis

Resolution of Differences in
Materials Test Results

- QV Validation Report

v Compliance Audits
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=Level 3
oLow Residual Risk
oNo Testing Performed

oOnce Per Test Method and Periodically As
Needed

»Compliance with Test
Performance

14



Level 3: Dashboard Example (TxDOT I2MS)

" 12M5 - Windows Internet Explorer provided by HDR, Inc. v1.2 E E =10/
@'\vlc iz f ] A81804% x [ L
. . Fle ER Yew Fyokes Joos Heb ¢ @ Coovert v [ Salact
Project Operations =
B I I M B v me Bxger gieye ke e 7
Dashbosrd Search Analysis Reporting Administration ul IZMS
T Inspection Oversight
—| Sampling and Testing Oversight :
- Verification Analysis =
Resolution of Differences in — . —
Materials Test Results e -
T OV Validation Report 0B-113E . Comment
= Compliance Audits - B D e
L)Q)@_ L Page 1 614 (72 tems)
& Interrmt 4 H100% -
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Level 3: Report Example (TxDOT I2MS)

Project Operations

T Inspection Oversight

—| Sampling and Testing Oversight

- Verification Analysis

Resolution of Differences in
Materials Test Results

= OV Validation Report

e Compliance Audits
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»x31
Oeparment
0! Fansporiation

Observation Verification Report -

N

Test Method Value Field Observed By Comments
DB-113-E Max Density (pcf) /2812 -EW 62122010
DB-113-E Max Density (pcf) 5/1/2010 - EW 6212010
DB-113-E Max Density (pcf) 5/6/2010 - EW 6221/2010
DB-113-E Max Density (pcf) 5/10/2010 - EW 6212010
DB-113-E Max Density (pcf) 5132010 -EW 82122010
DB-113-E Optimum Moisture 4/28/2010 - EW 62122010
DB-113-E Optimum Moisture 5/1/2010 -EW 62122010
DB-113-E Optimum Moisture 5/6/2010 - EW 821722010
DB-113-E Optimum Moisture 5/10/2010 -EW 8212010
DB-113-E Optimum Moisture 5132010 - EW 8212010
DB-114-E Max Density (kg) 4/18/2010 -EW 5182010
DB-114-E Max Density (kg) 4/18/2010 - EW 5182010
DB-114-E Max Density (kg) 4/18/2010 -EW 5182010
DB-114-E Max Density (kg) 4/18/2010 - EW 5182010
DB-114-E Max Density (kg) 4/18/2010 - EW 51812010,
DB-114-E Max Density (kg) 4/18/2010 - EW 5182010
DB-114-E Max Density (kg) 4/18/2010 -EW 5182010
DB-114E Max Density (kg) 4/18/2010 -EW 517/2010
DB-114-£ Max Density (kg) 4/18/2010 -EW 5182010
DB-114-E Max Density (kg) 4/18/2010 -EW 5182010
DB-114-E Max Density (kg) 4/18/2010 - EW 51812010,
DB-114-E Max Density (kg) 4/18/2010 - EW 5182010
DB-114-E Max Density (kg) 4/18/2010 -EW 5182010
DB-114-E Max Density (kg) 4/18/2010 - EW 51872010
DB-114-E Max Density (kg) 4/18/2010 - EW 5/18/2010
DB-114-E Max Density (kg) 4/21/2010 - EW 5182010
DB-114-E Max Density (kg) 5/19/2010 -EW 82122010
DB-114E Max Density (kg) 6/12/2010 - EW 62172010
DB-114-£ Optimum Moisture 4/18/2010 -EW 5182010
DB-114-E Optimum Moisture 4/18/2010 -EW 5182010
DB-114-E Optimum Moisture 4/18/2010 -EW 5182010
DB-114-E Optimum Moisture 4/18/2010 - EW 51812010
DB-114-E Optimum Moisture 4/18/2010 -EW 5182010
DB-114-E Optimum Moisture 4/18/2010 - EW 51872010
DB-114-E Optimum Moisture 4/18/2010 Enc Walston - EW 5/18/2010
DB-114-E Optimum Moisture 4/18/2010 Enc Walston - EW 51812010
DB-114-E Optimum Moisture 4/18/2010 Enc Walston -EW 5182010
DB-114-E Optimum Moisture 4/18/2010 Enc Walston - EW 5182010
Reporting Calendar Quarter Report Date Page
4/1/2010 to 6/30/2010 7/2412010 10f3
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Non-Validation Investigation

Project Operations

T Inspection Oversight

—| Sampling and Testing Oversight

- Verification Analysis

Resolution of Differences in
Materials Test Results

- QV Validation Report

v Compliance Audits
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=Investigate When
olLevel 1: Non-Validation of F- or t- Test
olLevel 2: Verification Not Achieved

»Investigation Approach

O

O

Review CVL Compliance

Review OV and QA Sampling and Testing
Performance

ncrease OV Sampling and Testing

Perform Split Sample Testing

17



Inspection Oversight

Project Operations

T Inspection Oversight

—| Sampling and Testing Oversight

- Verification Analysis

Resolution of Differences in
Materials Test Results

- QV Validation Report

v Compliance Audits
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= Risk-Based Inspection

Oversight

o “Management Exercise’

o Oversight # 100% Coverage

o Oversight = “Continuous Audit”

o Focus on Higher Risk ltems of Work
oLevels of Verification Oversight

18



Questions?

Weng On Tam, PE
Tam Consulting Services LLC
WengOnTam@tcsengineering.com
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