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1. Disclaimer

This document is to be used as an instructive guide for the HMA PWL Test Strip Spreadsheet
and to answer frequently asked questions of Regional Technical Services Section (TSS) and
those acting as Department Representatives. It is not a substitute for reading and understanding
HMA Pavement Percent Within Limits (PWL) specifications.

If there is a question about dispute resolution or data entry that is not covered in this document,
please contact the Regional PWL Representative. If consulting BTS is recommended by this
document or the HMA PWL Test Strip Spreadsheet, that contact should be made by TSS Staff.

The HMA PWL Test Strip Spreadsheet is designed to simplify the recording and analysis of
contractor Quality Control (QC) and department Quality Verification (QV) data related to
pavement density and air voids used for HMA test strip pay adjustment.

The Plans, Standard Specifications, and Special Provisions ALWAY S supersede this document,
even in cases where this document may contradict those provisions.
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3.

General

A copy of this instruction manual is available within the PWL Test Strip Spreadsheet on
the Project Info & Instructions worksheet. Simply double click the button “PWL Test
Strip Manual” to access them from within the spreadsheet.

The PWL Test Strip Spreadsheet should be filled out and completed by the Department
Representative.

The Project Info & Instructions worksheet must be filled out first prior to entering test
results. Some worksheets will not appear until the required project information has been
entered.

Worksheets tab colors indicate the following:
o Green — Worksheets that require test results to be entered.
o Red — Worksheets that only present results; no data entry is required in these
sheets.

Cells that are canary/yellow colored are data entry fields.
o Itis essential that no blank spaces are entered in or after any of the information
entered into the fields.
o When copy/pasting, only use “Paste Values”. If you use the hotkey combination,
CTRLAYV, values will be pasted automatically.



4. Project Info & Instructions

This is the main entry point for the PWL Test Strip Spreadsheet (Figure 1). It contains fields for
information about the project as well as paving information such as the mix design and pavement
layer and dimensions.

The canary/yellow fields on the Project Info and Instructions worksheet should be filled out
completely by the Department Representative prior to beginning construction. Most of the fields
in the Project Info & Instructions worksheet (i.e.: Contract Unit Price, Lane Width, Nominal
Thickness, JMFs, etc.) are required for the worksheet to function correctly. The Test Strip Type
(Combined Density and Volumetrics, Density-Only, and Volumetric-Only) must be selected to
hide or reveal the correct worksheets for data entry. Project information used in all other
worksheets within the spreadsheet are referenced from the Project Info & Instructions worksheet
and can only be changed from this worksheet.

At the end of the Test Strip, the Department Representative must enter the Test Strip’s Final
Tonnage (cell C23) and Final Length (ft., cell C24). These final values are used for the pay

adjustments.
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R Spreadsheet
HMA PWL Test Strip Spreadsheet Instructions 2020
‘ Combined Density and Volumetrics Test Strip Project Information ‘
Test Strip Type:| (@ Combined Density and Volumetrics & Density-Only ) Volumetric-Only |
Date Constructed: Paving Width(ft):
Test Strip #: Lane Width(ft):
Contract ID: Nominal Thickness(in): Calculated Tonnage
Job No./Project ID: Estimated Tonnage:‘ [0 Calculate Tonnage Based On Known Length
Route/Road: Estimated Stations- Start: End: Calculated Length [[] stations Decreasing
County: Estimated Length(ft): _
WisDOT Mix No.: Test Strip Pavement Layer:
Mix Gradation: Underlying Layer:
Mix Traffic Vol: Density Lower Spec Limit(%): Enter Mix and Layer Info
Asphalt Binder: Project Leader: Save As with Suggested File
Binder Designation: Contractor: Name (Use this to save)
Mix Type: - JMF Gmm:
Contract Unit Price: IMF AC %: From WisDOT 250
Final Tonnage: IMF AC Sp. Gr.: Report/ Current JMF Export All Worksheets as PDF
Final Length: JMF Gse:
Export Field Density
Density Zone #1 Center Station: Worksheets as PDF
[[J Random stations Locked Generate Random Stations | Density Zone #2 Center Station:
Random Split Sample #1 Tonnage:
[ Random Tennage Locked Generate Random Tennage | Random Split Sample #2 Tonnage:
Random Split Sample #3 Tonnage:
Other/Notes:
Suggested File Name: __—_PWL-TS-Combined

Figure 1: Project Info & Instructions Interface.



There are several buttons for worksheet functions found on the righthand side of the interface.

The buttons perform the following functions:

Save As with Suggested File
Name (Use this to save)

Saves the spreadsheet as a new Excel
file (without overwriting old versions)
with the suggested file name,
including the date and time that the
spreadsheet was saved.

This is the preferred method of saving
the spreadsheet.

Export All Worksheets as PDF

Exports the entire spreadsheet and its
worksheets as a PDF.

Export Field Density
Worksheets as PDF

Exports only the field density
worksheets (QC-1, QC-2, QV-1, and
QV-2 Density Worksheets) as a PDF.
These can be printed and used in the
field.




5.

Split Sample Comparison

This worksheet only appears when either “Combined Density and Volumetrics” or “Volumetric-
Only” is selected as the Test Strip Type on the Project Info & Instruction worksheet. This
worksheet is used to enter the split samples’ Gmm and Gmb results as well as the results of any

dispute testing, if required. The split sample comparison is a check for reasonable test result

differences between labs.

The Department Representative will enter the following information from the split sample
comparison testing (Figure 2):

QC Gmms
QV Gmms
QC Gmbs
QV Gmbs
BTS Referee Gmms (if required)
BTS Referee Gmbs (if required)

Split Sample Testing Comparison

If datasets compare and testing differences are within testing tolerance, QC data is carried into the

Air Voids Pay Factor worksheet. If not, BTS will conduct referee Gmm & Gmb tests and BTS

Date: Test Strip #: data will be used for subsequent calculations.
Project ID: Route/Road: If QC and QV datasets do not compare, BTS referee Gmm and Gmb test data needs o be entered in the
Mix Type: = Layer: BTS Referee Gmm/Gmb Column. Gmm
JMF Gmm:[___Enter JMF Gmm. Xd Mean
Gonm BTS Vs. QC Results BTS Vs. QU Resuits Tolerance
s"""'u,s"z::"e Tonnage | QC Gmm | QV Gmm D'"(';:)" | X,Mean D:g; ZZ'T BTSG':::"” D'ﬁ:;:;' ce XgMean D'ﬁ:;:;' ce XyMean 0012
1 test p-value | [ Prob.a [ 0.010 ttestpvalue | ttest pvalue |
2
3 Split Sample Results: | |
Goom Tolerance to JMF
selit Sample QC Gmm- | QV Gmm- BTS Gmm-
Numper | Tonnage IMF IMF JVF
Difference | Difference Difference
1
2 Gmb
3 Xd Mean
[ BTS Vs. QC Results BTS Vs. QU Results Tolerance
s"":'u:;'::"e Tonnage | QC Gmb | QVGmb D'"(’;:)"” XaMean D;S;ZZ:" BTSG':E"L"” D'"(e;:)"" X;Mean D'"(e;:)"" X, Mean 0012
1 test p-value | [ Prob. o | 0.010 ttest pvalue | ttestpvalue |
2
3 Split Sample Results: | |
] Faile t-test but Xd Mean and Gmm All ithin Tolerance-No Referee Test Needed
Note:
“This review is a check for reasonable test result differences between labs. Due to the small sample size, <20, it is
possible to have two sets of data that fail the t-test (p-value), but the "test resuits are within testing tolerance" ir Voids %
For such differences, if allowed by the engineer, asphalt mix production may resume as the test resutt differences are Department BTS

based on small sample sizes and consistent testing differences. In such case, if all Gmm are within Tolerance to JMF

and both Xd Mean are within testing tolerance QC Gmm and Gmb data will be used for analysis if the box at the right
is checked and the name of the Regional PWL Rep is entered in the box below.

Itis also possible to have two-sets of test results that are so variable that the results pass the ttest (p-value), but the “test
differences exceed testing tolerance”. The cause of this type testing variation needs to be resolved before production

of mix resumes.

Revised 4-08-25

Figure 2: Split Sample Comparison data entry fields.

This worksheet checks for four (4) conditions to be met:

—

The paired t-test p-value for both Gmm and Gmb must be greater than alpha (0.010).

The Gmms for all parties must not be more than + 0.024 from the JMF Gmm.
The Average Difference (Xq Mean) between both QC and QV Gmms and Gmbs must be
less than or equal to 0.012.

Individual QC and QV air voids tests must meet the acceptance limits (1.5% < Va <

5.0%).




Notes:

e BTS Referee Testing is only required if Condition 1 AND 3 are NOT MET, OR
Condition 4 is NOT MET.
o Inthe event BTS Referee testing is required, the BTS Referee cells (column K)
will change to a canary/yellow color and say “BTS Result”. Enter the results of
the BTS Referee testing in these cells (Figure 3).
e [fCondition 1 is NOT MET but Condition 3 IS MET, then no BTS referee testing is
required.
o In the event this situation occurs. Select the checkbox next to Failed t-test but Xd
Mean and Gmm All Within Tolerance — No Referee Test Needed and enter the
Regional PWL Representative Name that reviewed and approved the results in the
field that appears below the check box (Figure 4).

A 8 c [} 3 F G H ] K L M N o P Q R s T
1 Sp’lt Sample Testlng Comparlson If datasets compare and testing differences are within testing tolerance, QC data is carried into the
2 Air Voids Pay Factor worksheet. If not, BTS will conduct referee Gmm & Gmb tests and BTS
3 Date: 8/29/2024 Test Strip #: data will be used for subsequent calculations.
4 Project ID: USH 51 If QC and QV datasets do not compare, BTS referee Gmm and Gmb test data needs to be entered in the
s Mix Type: 4-MT-58-285 Layer: Upper BTS Referee Gmm/Gmb Column Gmm
6 JMF Gmm: 2.445 Xd Mean
7 Smm BTS Vs. QC Results BTS Vs. QV Results Tolerance
s s":"t"s"“b'::"’ Tonnage | QC Gmm | QV Gmm D'"(‘;: )" | X,Mean re ao ETSG'::'" D'"(’;:)" o X¢Mean D"’(’;:)" ce X¢Mean 0012
9 1 198 2.443 2.459 0016 | tiestp-value Prob a | 0070 | BTS Resut ttestpvalue | ttost p-value |
10 2 338 2439 2.457 0018 BTS Resul
1 3 680 2439 2.456 0017 | split Sample Results: BTS Result
12|  Gum Tolerance to JMF

split Sample QC Gmm- | QV Gmm- ) ) BTS Gmm-

Number Tonnage JMF JMF Gmms are within JMF Accept®gce Limit JMF

13 Difference | Difference Difference
14 1 0.002 0014
15 2 0.006 0012 Gmb
16 3 0.006 0.011 Xd Mean
17 Gm BTS Vs. QC Results BTS Vs. QV Results Tolerance
18 s":z;l’::’" Tonnage | QC Gmb | QV Gmb D'"(e;: )" | X Mean ETSG'::’"” D'":;:)" ce X4Mean ‘ D'"(e;:)" ce X,Mean ‘ 0012
19 1 2367 2372 0.005 | ttest pvalue BTS Result test pvalue | ttest pvalue |
20 2 2368 2370 0.002 BTS Result
2 3 2364 2364 0000 | split Sample Results: BTS Resul
2 ] Failed ttest but Xd Mean and Gmm All Within Tolerance - No Referee Test Needed.
23| Note:
24 This review is a check for reasonable test result differences between labs. Due to the small sample size, <20, itis
25 possible to have two sets of data that fail the t-test (p-value), but the "fest results are within testing tolerance" “Air Voids % ]
26| For such differences, if alowed by the engineer, asphait mix production may resume as the test result differences are Contractor_| Department BTS
27| based on small sample sizes and consistent testing differences. In such case, if all Gmm are within Tolerance to JMF 31 35
28| and both Xd Mean are within testing tolerance QC Gmm and Gmb data will be used for analysis if the box at the right 29 35
29 is checked and the name of the Regional PWL Rep is entered in the box below. 31 37
30
31 Itisalso possible to have two-sets of test results that are so variable that the resuls pass the ttest (p-value), but the “test
32| differences exceed festing tolerance". The cause of this type testing variation needs to be resolved before production Revised 4-08-25
33| of mix resumes
34

Figure 3: Failed t-test and Xd Mean.
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Split Sample Testing Comparison

If datasets compare and testing differences are within testing tolerance, QC data is carried into the
Air Voids Pay Factor worksheet. If not, BTS will conduct referee Gmm & Gmb tests and BTS,

Date: 8/29/2024 Test Strip data will be used for subsequent calculations.
Project ID: Route/Road: I QC and QV datasets do not compare, BTS referee Gmm and Gmb test data needs to be entered in the
Mix Type: 4-MT-58-285 Layer: BTS Referee Gmm/Gmb Column Gmm
JMF Gmm: 2445 Xd Mean
Gmm BTS Vs. QC Results BTS Vs. QV Results Tolerance
s"::’f‘l':f" Tonnage | QC Gmm | QV Gmm D'":;:)" | XaMean BTS Referee D'":;:)" e XqMean D'":;:)" e XqMean | 0012
1 198 2443 2449 0006 | ttestp-value testpvalue | testpvalue |
2 338 2.439 2447 0.008
3 680 2.439 2446 0007 | _Split Sample Results:
Goom Tolerance to JMF
spiit Sample QC Gmm- | QV Gmm- - - BTS Gmm-
Number Tonnage § JMF ) JMF Gmms are within JMF Acceptance Limit. ) JMF
Difference | Difference |_Difference |
1 0.002 0.004
2 0.008 0.002 Gmb
3 0.006 0,001 Xd Mean
[ BTS Vs. QC Results BTS Vs. QU Results Tolerance
s"::’s“l"e'f" Tonnage | QC Gmb | QVGmb Dm:;:)" | XaMean [;fgzew:i 2 N ETSGR;L"“ Dm:;:)" e XqMean Dm:;:)" e XqMean | 0012
1 2.367 2372 0005 | ttest p-value Prob. a | 0.010 testpvalue | ttestpvalue |
2 2.368 2370 0.002
3 2.364 2.364 0000 | _Split Sample Results:
Faile t-test but Xd Mean and Gmm All Within Tolerance - No Referee Test Needed
Note: Regional PWL Rep. Approving Spiit Sample Data
“This review is a check for reasonable test resul differences between labs. Due to the small sample size, <20, it is [ Bob Seger
possible o have two sets of data that fail the t-test (p-value), but the "fest resuits are within testing tolerance" Air Voids %
For such differences, if allowed by the engineer, asphalt mix production may resume as the test resutt differences are Contractor | Department BTS
based on smal sample sizes and consistent testing differences. In such case, if all Gmm are within Tolerance to JMF 31 31
and both Xd Mean are within testing tolerance QC Gmm and Gmb data will be used for analysis if the box at the right 29 31
is checked and the name of the Regional PWL Rep is entered in the box below. 31 34

Itis also possible to have two-sets of test results that are so variable that the results pass the t-test (p-value), but the “test

differences exceed testing tolerance”. The cause of this type testing variation needs to be resolved before production

of mix resumes.

Revised 4-08-25

Figure 4: Failed t-test but Xd Mean and Gmm All Within Tolerance.




6. Core Data

This worksheet only appears when either “Combined Density and Volumetrics” (Figure 5) or
“Density-Only” is selected as the Test Strip Type on the Project Info & Instruction worksheet.
This worksheet is used to enter the mainline density test results obtained by cores.

The Department Representative will enter the following information from the core density
testing:

e Contractor Dry Weight (g)

e Contractor SSD Weight (g)

e Contractor Submerged Weight (g)

e Department Dry Weight (g) (if performed)

e Department SSD Weight (g) (if performed)

e Department Submerged Weight (g) (if performed)

e QC or QV Core Data Used For Analysis (option available when Department enters
optional core verification results)

e Suspect Core Removal (if needed)

e Daily Average Gmm for Density-Only Test Strip Analysis (Density-Only Test Strip,
Figure 6)

e PWL Production Gmm OR Non-Random Dept. Gmm collected during Density-Only Test
Strip (Density-Only Test Strip, Figure 6)



1
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Core Data
Date: Test Strip #:
Project ID: Route/Road:
Mix Type: - Layer: Enter QV Data for
Gmm For Analysis : LSL:| Enter Mix and Layer Info Optional QC/QV Core
Gmm Source: Qc JMF Gmm: Enter JIMF Gmm. . epe .
X - Density Verification.
Contractor Core Density Calculations
QcC Core . . .
Random Offset QC Density | Location Comparison
) Dry SSD Submerged Bulk
Station from CL ) % of Gmm Result
Label Density
-01+00
-00+50
00+00
00+50
01400
QcC Core . . .
Random Offset QC Density | Location Comparison
) Dry SSD Submerged Bulk
Station from CL ) % of Gmm Result
Density
-01+00
-00+50
00+00
00+50
01400
Average:
Note:
The Location Comparison Result references values on the Gauge-Core Variability worksheet comparing the core PWL REP
density data with each adjusted nuclear density gauge reading at each test location. "Suspect Core" is displayed Suspect Core

under Location Comparison Result if the Location Comparison average is = 1.0 or <-1.0 this indicates a core that
may be damaged. Contact the Regional PWL Representative when a "Suspect Core" is identified here or when core
density values are considered questionable. ONLY THE REGIONAL PWL REPRESENTATIVE CAN REMOVE A
CORE FROM ANALYSIS

Review

Other/Notes:

Revised 4-08-25

Figure 5: Core Data Fields for a Combined Volumetric and Density Test Strip.
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30
31
32

2g |May be damaged. Contact the Regional PWL Representative when a "Suspect Core" is identified here or when core
density values are considered questionable. ONLY THE REGIONAL PWL REPRESENTATIVE CAN REMOVE A
CORE FROM ANALYSIS

1 Core Data Daily Average Gmm for Density-Only Test Strip Analysis:
2 PWL Production Gmm OR Non-Random Dept. Gmm collected during Density-Only Test Strip:
3
4 Date: Test Strip #:
5 Project ID: Route/Road:
5 Mix Type: Layer: Enter QV Data for
7 Gmm For Analysis : Enter Gmm Running Avg. Above LSL:| Enter Mix and Layer Info Optional QCIQV Core
8 Gmm Source: Qc JMF Gmm: Enter JMF Gmm. : e aa
) - Density Verification.
9 Contractor Core Density Calculations
QcC Core . . .
Random Offset QC Density | Location Comparison
A Dry 55D Submerged Bulk

Station from CL ) % of Gmm Result
10 Label Density
11 -01+00 Enter Gmm.
12 -00+50 Enter Gmm.
13 00+00 Enter Gmm.
14 00+50 Enter Gmm.
15 01+00 Enter Gmm.

QcC Core . . .
Random Offset QC Density | Location Comparison
A Dry 55D Submerged Bulk

Station from CL ) % of Gmm Result
18 Density
19 -01+00 Enter Gmm.
20 -00+50 Enter Gmm.
21 00+00 Enter Gmm.
22 00+50 Enter Gmm.
23 01+00 Enter Gmm.
24 Average:
25 |Note:
26 |The Location Comparison Result references values on the Gauge-Core Variability worksheet comparing the core PWL Rep
27 |density data with each adjusted nuclear density gauge reading at each test location. "Suspect Core" is displayed Suspect Core
2g |under Location Comparnson Result if the Location Companison average i1s 2 1.0 or <-1.0 this indicates a core that Review

33 Other/Notes:
34
35
36

37
38

Revised 4-08-25

Figure 6: Core Data Fields for a Density-Only Test Strip.

The department may decide to perform optional density verification of the contractor’s results. If
the department performs this testing, the results can be entered by pressing the

Enter QV Data for

Optional QC/QV Core
Density Verification.

| button to reveal the data entry fields (Figure 7). Additionally,

the Department Representative, at their discretion, can select which data set, QC or QV, to use

for acceptance, pay adjustment, and nuclear gauge correlation.

Notes:

e Jtis recommended to use QV results for analysis if the Difference in Average % Density
(cell U24) is more than 0.5%.
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1 Core Data
2
3
4 Date: 8/29/2024 Test Strip # 1 Hide QC/QV Core QC or QV Core Data
s Project ID: / USH 51 Density Verification. Used For Analysis? | Oav
6 Mix Type: 4-MT-58-285 Layer: Upper Enter QV Data for
7 | Gmm For Analysis : LsL 93.0 Optional QC/QV Core
8 Gmm Source: BTS Referee JMF Gmm: 2.445
3 . Density Verification. . ) ) .
B Contractor Core Density Department Core Density Department Minus Contractor Density Dat:
Random | Offset QcCore | ¢ pensity | Location Comparison QVEere | oy pansity Core Bulk
Dry ssD | Submerged | Bulk Dry SSD | Submerged | Bulk Dry ssD | submerged Density %
Station | from CL “ | %ofGmm Result | %of Gmm Density
10 Label Density Density
1 L[ 78645 15 20013 | 20226 | 11518 | 2321
2 uL-2| 786495 35 16721 | 16736 949.0 2.308
13 uL-a| 787445 6.0 1963.0 | 19639 | 11208 | 2.353
14 uL-a| 787495 85 20280 | 20288 | 11668 | 2353
15 uLs| 78845 | 105 17392 | 17403 982.0 2.20
Random | Offset Accore | ¢ pensity | Location Comparison QUEOre | qu pensity CoreBull|
oo | fomet Dry ssD [ submerged | Bulk |- TR S ory S0 |submerged | sulk |7 RN ory 550 | submerged | 0% UL Density %
18 Density Density
19 uLe[ so830 | 15 179%.2 | 17978 | 10068 | 2271
20 uL7[ sosig0 | 35 15923 | 15933 917.2 2.355
2 uLe[ 80930 | 6.0 19993 | 20003 | 11504 | 2352
2 Lo soois0 | 85 19813 | 19825 | 11338 | 2.33
23 uL-10[ s10e30 | 105 19285 | 19200 | 10005 | 2300
2 Average: 2324 Average: Difference in Average % Density]
25 Note:
26 | The Location Comparison Result references values on the Gauge-Core Variability worksheet comparing the core PWL Rep If the difference between the QC and QV average densities is greater than 0.5%, consider using QV core densities in place of QC core
27 |density data with each adjusted nuclear density gauge reading at each test location. "Suspect Core" is displayed Suspect Core densities.
28 under Location Comparison Resultif the Location Comparison average is > 1.0 or < -1.0 this indicates & core that R

29 | may be damaged. Contact the Regional PWL Representative when a "Suspect Core" is identified here or when core
density values are considered questionable. ONLY THE REGIONAL PWL REPRESENTATIVE CAN REMOVE A
J1 | CORE FROMANALYSIS

32
33 Other/Notes: ‘

EQ
ES
36
37 Revised 4-08-25
38

Figure 7: Optional Department Verification of Cores.

Notes regarding the testing can be entered at the bottom of the worksheet in the provided field
found in the range of cells (B33:136).

After this worksheet and the QC and QV density worksheets have been filled out, the Gauge-
Core Variability worksheet may flag some cores as suspect (further discussed in section 12.
Gauge-Core Variability). In the event cores have been flagged suspect, the Location Comparison
Result next to the applicable core will say “Suspect Core (X.X%)” (where X.X will be the
average location comparison result). The Department Representative may remove suspect cores

PWL Rep
Suspect Core
Review
from the analysis by clicking the | button. This will reveal the options to
remove the suspect cores (Figure 8). Simply click the checkbox next to the suspect cores to
remove them from the analysis.

Notes:

e Remove suspect cores starting with the core with the largest Location Comparison
Average. Sometimes not all the cores that were originally flagged will remain flagged
once the core with the largest Location Comparison Average is removed. This
information will also appear in a pop-up when the PWL Rep Suspect Core Review button
is pressed.

10
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1 Core Data
2
3
4 Date: 8/6/2024 Test Strip #: 1
5 Project ID: Route/Road: STH 33
6 Mix Type: 3-MT-58-285 Layer: Lower Enter QV Data for
G For Analysis : 2.573 LsL: 91.0 "
7 | Gmm For Analysis Optional QC/QV Core
8 Gmm Source: Qc JMF Gmm: 2.567 . e .
X - Density Verification.
9 Contractor Core Density Calculations
Qc Core
Random Offset QC Density | Location Comparison | Remove Core Data
. Dry SSD Submerged Bulk .
Station from CL i % of Gmm Result From Analysis?
10 Label Density
11 LL-1 10+38 1.5 941.0 941.7 548.6 2.394 93.0 Suspect Core (1.1%) |[]Remove Core 1
12 LL-2| 10+88 3.5 1,330.5 1,331.7 783.7 2.428 94.4 [] Remove Core 2
13 LL-3 11+38 6.0 1,245.9 1,246.7 738.3 2.451 95.3 [1remove Core 3
14 LL-4] 11+88 8.5 993.9 994.7 588.1 2.444 95.0 [] Remove Core 4
15 LL-5 12+38 10.5 1,336.4 1,338.6 780.9 2.396 93.1 [] Remove Core 5
Qc Core } ) )
Random Offset QC Density | Location Comparison | Remove Core Data
. Dry SSD Submerged Bulk )
Station from CL i % of Gmm Result From Analysis?
18 Density
19 LL-6 25+11 1.5 1,331.3 1,332.7 773.2 2.379 92.5 Suspect Core (-1.6%) |[]remove Core 6
20 LL-7 25+61 3.5 1,199.3 1,199.8 699.3 2.396 93.1 Suspect Core (-1.8%) [] remove core 7
21 LL-8 26+11 6.0 1,183.3 1,184.2 698.8 2.438 94.8 []remove Core 8
22 LL-9 26+61 8.5 1,146.8 1,147.8 671.4 2.407 93.5 [[] remove core 9
23 LL-10[ 27+11 10.5 1,110.7 1,111.7 645.7 2.383 92.6 [ ] remove core 10
24 Average: 2.412 93.7
25 |Note:
26 | The Location Comparison Result references values on the Gauge-Core Variability worksheet comparing the core PWL REP Hide Core
27 |density data with each adjusted nuclear density gauge reading at each test location. "Suspect Core" is displayed Suspect Core .
28 |under Location Comparison Result if the Location Comparison average is = 1.0 or <-1.0 this indicates a core that Review Review

29 |May be damaged. Contact the Regional PWL Representative when a "Suspect Core” is identified here or when core
density values are considered questionable. ONLY THE REGIONAL PWL REPRESENTATIVE CAN REMOVE A

:1 CORE FROM ANALYSIS

32

=

33 Other/Notes:
34
35
36

37
38

Revised 4-08-25

Figure 8: Suspect Core Review Interface.
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7. AC % Data

This worksheet only appears when either “Combined Density and Volumetrics” or “Volumetric-
Only” is selected as the Test Strip Type on the Project Info & Instruction worksheet. This
worksheet is used to enter the results of the asphalt content testing.

The Department Representative will enter the following information from the asphalt content
testing ():

0
e QCAC%
0
e QVAC%
0 . .
e BTS Referee AC% (if required
A B € D E F G H J K L M N (o] P Q R S
1 Asphalt Content (AC) % Testing Data
2
3 Date: Test Strip #: o
4 Project ID: Route/Road: Asphalt Content %
5 Mix Type: - Layer: 75
6 JMF AC%:| Enter JMF Binder AC%.
7 AC Binder % 70
Split Sample o o Difference | BTS Referee

3 Number Tonnage QC AC% QV AC% QC & QV AC% 6.5
g ! 6.0
10 2
11 3 § 55

AC% below calculated from the JMF Gse, JMF AC Sp Gr., and each Split Sample's <
12 GMM for reference only. 5.0

Split Sample QC Calc QV Calc | Difference o

5 Number | TO"A9° | acy, Ac% | qcaqu | BTSCaleAck a5
14 1 40
15 2
16 3 35
7 Enter the JMF Gse and AC Sp. Gr. on Project . 2 3
18 . Split Sample #
19 Info & Instructions Tab.
20 Note: QCAC% —e—QV AC% —@—BTS Referee AC% QC Calc AC%
21 Enter JMF AC %, JMF Gse, and JMF AC Specific Gravity on the Project Info & Instructions tab o R
22 No pay adjustment will be assessed based on AC % test results. However, results of AC % % - QU Cale AC% BTS Cale AC% Acceptance Limits
23 testing will be referenced when determining test strip approval.
24 Revised 4-08-25
25

Figure 9: AC% Data Fields.

In the event there are unacceptable individual asphalt contents, then the corresponding BTS
Referee ACY% cell(s) will turn canary/yellow and will say “Enter BTS AC%.” Enter the results of
the BTS Referee Testing in the corresponding cell(s). (Figure 10)

In the event the Split Sample Comparison requires BTS Referee Testing, all of the BTS Referee
AC% cells will turn canary/yellow and will say “Enter BTS AC%.” Enter the results of the BTS
Referee Testing in the corresponding cells. (Figure 11)
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A B C D E F G H J K L M N o P Q R

1 Asphalt Content (AC) % Testing Data
2
3 Date: 8/29/2024 Test Strip #: 1 o
4 Project ID: Route/Road: USH 51 Asphalt Content %
5 Mix Type: 4-MT-58-28S Layer: Upper 75
6 JMF AC%: 5.6
7 AC Binder % 70

Split Sample o Difference | BTS Referee
8 Number Tonnage QC AC% Qc & Qv 6.5

v

9 1 198 5.8 | 58| EnterBTs AC% 0
10 2 338 5.8 01
1 3 680 5.6 0.0

AC% below calculated from the JMF Gse, JMF AC Sp Gr., and each Split Sample's

12 GMM for reference only.

Split Sample QcC Ccale QV Calc | Difference o
B Number | 1°™8° | acy, ac% | acaaqu | BT CaAleAC 45
14 1 5.7 55 0.2 4.0
15 2 58 5.6 0.2
16 3 58 5.6 0.2 35
L One or more asphalt content differences is more ! 2 ?
18 o Split Sample #
19 than 0.2% apart.
20 Note: QCAC% —e—QV AC% —8—BTS Referee AC% QC Calc AC%
21 Enter JMF AC %, JMF Gse, and JMF AC Specific Gravity on the Project Info & Instructions tab o _
22 No pay adjustment will be assessed based on AC % test results. However, results of AC % % - QV Calc AC% BTS Cale ACS% Acceptance Limits
23 testing will be referenced when determining test strip approval.
24 Revised 4-08-25
25

Figure 10: Individual Unacceptable Asphalt Contents.
A B C D E F G H J K L M N o P Q R
1 Asphalt Content (AC) % Testing Data
2
3 Date: 8/29/2024 Test Strip #: 1
5 Asphalt Content %

4 Project ID: Route/Road: USH 51 sphalt Content %
5 Mix Type: 4-MT-58-28S Layer: Upper 75
6 JMF AC%: 5.6
7|  ACBinder% 0

Split Sample o, o Difference | BTS Referee
3 Number Tonnage QCAC% | QVAC% Qac & Qv AC% 6.5
9 1 198 5.8 5.7 0.1 Enter BTS AC%. 6.0
10 2 338 5.8 57 0.1 Enter BTS AC%. T2 —
1 3 680 56 56 0.0 | Enter BTSAC% Ty Su f------—-—-—----—====== -

AC% below calculated from the JMF Gse, JMF AC Sp Gr., and each Split Sample's <
12 GMM for reference only. 5.0

Split Sample QcC Ccalc QV Calc | Difference o)
B Number | TO""9% | acy, ac% | acaqu | BTSCAlCACh 45
14 1 5.7 55 0.2 BTS Result 10
15 2 5.8 56 0.2 BTS Result
16 3 5.8 5.6 0.2 BTS Result 3.5
17 1 2 3
18 Split Sample #
19
20 Note: QCAC% —e—QV AC% —eo— BTS Referee AC% QC Calc AC%
21 Enter JMF AC %, JMF Gse, and JMF AC Specific Gravity on the Project Info & Instructions tab. I - .
22 No pay adjustment will be assessed based on AC % test results. However, results of AC % 7~ QV Calc AC% BTS Calc AC% Acceptance Limits
23 testing will be referenced when determining test strip approval.
24 Revised 4-08-25
25

Figure 11: Split Sample Comparison Requires BTS Referee Testing.

Additionally, the table below the data entry table shows calculated asphalt contents that are
calculated using each party’s Gmm in the following equation:

GAC,]MF N Gse,]MF - Gmm,x

Calculated AC (%) = 100 *
mm,x Gse,]MF - GAC,]MF

Where:
Gac,yur = Asphalt Cement JMF Specific Gravity
Gse,yur = JMF Effective Stone Specific Gravity

Gmmx = Measured Gmm for Split Sample X (QC or QV)

13




Individually measured asphalt contents and calculated asphalted contents for both parties as well
as the acceptance limits are drawn on the chart to the right of the data entry fields. Measured
values are shown in solid-colored lines and markers, where QC values are yellow, QV values are
blue, and BTS Referee values are Red. Calculated values for each party are also plotted using the
same colors as measured values but using dashed lines and hashed markers instead.
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8. Mix Acceptance

This worksheet only appears when either “Combined Density and Volumetrics” or “Volumetric-

Only” is selected as the Test Strip Type on the Project Info & Instruction worksheet. This
worksheet is used to accept the mixture split sample gradations and VMAs.

The Department Representative will check the box for each measured property that meets the
acceptance limits for each split sample (Figure 12).

A B C D E F G H
1 | Mix 4 1_|lcceptance Results Confirm that the mixture
Test strip HMA mixture shall conform to the following conforms to acceptance limits
3 limits based on individual QC and QV test results by checking the boxes below.
4 (tolerances based on most recent JMF):
5 Split Sample
6 1 2 3
. Item Acceptance Check || Check || Check
3 % passing given Sieve: Limits All All All
37.5-mm +/- 8.0 O [] O
10 25.0-mm +/- 8.0 Ul ] ]
11 19.0-mm +/-7.5 O ] U
12 12.5-mm +/-7.5 O || O
13 9.5-mm +/-7.5 O O ]
14 2.36-mm +/-7.0 O O ]
15 75-um +/- 3.0 ] ] ]
16 VMA in Percent!” -1.0 ] ] O
17
18 Test Result | | | |
19
20 :
- MyMA limits based on minimum requirement for mix Clear All
= design nominal maximum aggregate size in table 460-1.
23 Revised 4-08-25
24
Figure 12: Mix Acceptance Checklist
Notes:

e The checklist applies to QC and QV/BTS results. If any party does not meet the
acceptance limit for a property in the list, the checkbox should not be marked.
o QV/BTS may optionally test the gradation.

If any of the requirements are not met, the split sample not meeting the requirement will be
flagged with “Fail”, otherwise it will be flagged with “Pass” (Figure 13).
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A B C D E F G H
1 | Mix 4 A_|lcceptance Results Confirm that the mixture
Test strip HMA mixture shall conform to the following conforms to acceptance limits
3 limits based on individual QC and QV test results by checking the boxes below.
4 (tolerances based on most recent JMF):
5 Split Sample
6 1 2 3
Item Acceptance Check || Check || Check
% passing given Sieve: Limits All All All
37.5-mm +/- 8.0 [v]
10 25.0-mm +/- 8.0
11 19.0-mm +-7.5
12 12.5-mm +/-7.5
13 9.5-mm +/-7.5
14 2.36-mm +/-7.0
15 75-um +/- 3.0
16 VMA in Percent!” -1.0 ]
17
18 TestResut  [RASSHINISABINPASSH
19
iz BIyMA limits based on minimum requirement for mix | Clear All I
> design nominal maximum aggregate size in table 460-1. )
23 Revised 4-08-25
24

Figure 13: Passing/Failing Mixture Properties.

There are several buttons for worksheet functions found above each split sample and below the
results of the analysis. The buttons perform the following functions:

Check e Checks all properties as passing for
All the split sample below the button.
| Clear All I e (lears all checkboxes (Resets the
I worksheet).




9. Air Voids Pay Factor

This worksheet only appears when either “Combined Density and Volumetrics” or “Volumetric-
Only” is selected as the Test Strip Type on the Project Info & Instruction worksheet. This
worksheet is used to review the test strip’s air voids results and the associated pay adjustments
(Figure 14).

No information is to be entered into this worksheet.

Depending on the results of the t- and Xd Mean testing performed on the Split Sample
Comparison worksheet, the QC or BTS test results will be used to calculate the air voids used to
calculate the PWLya and Air Voids Pay Adjustment. Additionally, that party’s Gmm values will
be used to calculate the Average Gmm (cell D11) used to calculate the Target Max Density (PCF)
for the density portion of the test strip. The party whose results are used for the analysis is
identified by the Gmm Source (cell D12).

A

1
2
3 Project ID:|
4
5

B

c

D
Air Voids Pay Factor

E

F

G

Date:|

8/29/2024

| Test strip #]
I

1

USH 51

Mix Type:|

4-MT-58-28S

| Layer:|

Upper

H

R

Targetis:
LSLus:

USLya:

s

43

Air Voit

v

w

X

PWL
Default
Unit Price|

Contract
Unit Price|

Lot
6

Spiit
Sample

Date

Gmm

Gmb

Air Voids

Standard
Deviation

Number of
Tests in Lot

PWLy,

PWL,

PWLya

PFua

Lot Size (Ton)

Air Voids Pay
Adjustment

$ 65.00

$ 7145

9

7 L1
8| Ts-1 2

1

3

8/29/2024

2.443

2.367

3.1

2.439

2.368

2.9

2.439

2.364

31

0.107

3

100.00

100.00

10
1
12

Average Gmm:|

mm Source:|

2.440

Qc

13 Acceptable Gmm & Gmb values carried

in as determined from the Split Sample Comparison

worksheet

100.00

104.00

844.88

$

1,098.34

460.2010 Incentive Air Voids HMA Pavement

Revised 4-08-25

Figure 14: Air Voids Pay Adjustment Example.
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10. Density Pay Factor
This worksheet only appears when either “Combined Density and Volumetrics™ or “Density-
Only” is selected as the Test Strip Type on the Project Info & Instruction worksheet. This

worksheet is used to review the test strip’s density results and the associated pay adjustments
(Figure 15).

No information is to be entered into this worksheet.

Notes:

e For a Combined Volumetric and Density Test Strip, depending on the results of the split
sample comparison testing, the QC or BTS test results will be used for the Average Gmm
(cell D19) for the Target Max Density (PCF) of the cores and nuclear gauge readings.

e For a Density-Only Test Strip, the Daily Average Gmm for the Density-Only Test Strip
Analysis (cell I1 in Core Data), will be used as the Average Gmm (cell D19) to calculate

density.

e The Gmm source is identified in cell D20.

e The Department Representative will determine which party’s core density results will be
used for acceptance, pay adjustment, and nuclear gauge correlation on the Core Data
worksheet if verification testing is performed (otherwise the default is QC). The source of
the data selected by the representative is identified in cell D21.

1
2
3
4
5

A B [ D E F G K L M N
Density Pay Factor
Date: 8/29/2024 Test Strip #: 1 Lane Wi 12.0 PWL
Project ID: Route/Road: USH 51 Nominal Thi 2.00 Default Contract
Mix Type: 4-MT-58-28S Layer: Upper LSL(%): 93.0 Unit Price Unit Price
Density

o
£ | coeno | Date ‘i;";::":‘ [S,:"I‘::;: Mean _:‘e';"';bl:':; PWL, | PFp Lot Size (Ton) 2:;‘:;?]1::“' $ 6500 $ 7145

UL-1 95.1

UL-2 946
1 UL-3 96.4

UL-4 96.4

UL-5 94.0

UL6 8/29/2024 3.1

UL-7 96.5
2 UL-8 96.4

UL-9 95.7

UL-10 94.2

1.22 95.2 10 97.76 103.11 850.01 $ 858.02
Average Gmm: 2.440
Gmm Source: Qc
Core Density Source: Qc

Core data calculated from Contractor measured Gmb under Dept. supervision,

and Gmm values determined acceptable in accordance with the paired t-test

Final Length: 5,692.00 Feet

460.2005 Incentive Density PWL HMA Pavement

Revised 4-08-25

Figure 15: Density Pay Adjustment Example.
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11. Test Strip Summary

This worksheet is used to display the acceptance results of the Test Strip as well as the Nuclear
Density Gauge Correlation, if performed (Figure 16). The Nuclear Density Gauge Correlation
will only appear when either “Combined Density and Volumetrics” or “Density-Only” is selected
as the Test Strip Type on the Project Info & Instruction worksheet.

Each portion of the test strip is broken down into the various acceptance requirements:

e Split Sample Comparison
o  Gmm/Gmb t-test comparison.
o Gmm within tolerance of JMF.
o Test differences between parties are within tolerance.

e Density
o PWL.
e Air Voids
o PWL.

e AC % and Mix
o Acceptable asphalt contents.
o Acceptable Gradation and VMA.

Any agreed upon resolutions to any issues that occurred during the test strip should be entered in
the Resolutions space at the bottom of this worksheet (range C46:H51). Examples of resolutions
include, but are not limited to:

e Test Strip left in place but required the construction of another test strip prior to
continuing to production.

e Test Strip removed and replaced.

e Contractor will make an adjustment to some process to bring some parameter back into
acceptable limits.

e Contractor will reheat mixture during production to account for testing differences
between parties.

e FEtc.

This worksheet will decide based on the results of the test strip whether the material is acceptable
(shown in ranges C9:H9 and C10:H10). It also determines the following outcomes of the test
strip:

e Approved, proceed with production.

e Approved; However, consult Regional PWL Rep. & BTS prior to proceeding with
production.

e Not approved. Consult Regional PWL Rep. & BTS.
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A [ | c | D & F | G | H | 1 | J | K [
1 Test Strip Summary
2 | Contract: Test Strip #: 1 Paving Width(ft): 16.0
3| Job NoJProjectID: STH 96 Lane Width(ft): 11.0
4|  WisDOT Mix No.: 0-250-0152-2024 Test Strip Layer: Upper Nominal Thi i 2.00
5i Mix Type: 4-MT-58-28S Underlying Layer: Existing HMA Contract Unit Price: $73.40
6 | File Name: - _STH96_4-MT-58-28S_Upper_PWL-TS-1-Ct Test Strip Type: Combined Density and Volumetrics Test Strip
7
s | Overall Test Strip Approval and Material Acceptance |Save with St d File Name and send a copy
s | Test Stri Approved; However, consult Regional PWL Rep. & BTS prior to proceeding with production. of the completed Test Strip Excel file to the
) Material Regional PWL Rep. and BTS
12| Split Sample Comparison { . )
1 Gmm Split Sample t-test Results D Compare.
1 Gmm Test Differences Within Tolerance? Test differences within testing tolerance. SavelAswithSugsestad filelName)
15 Gmm Within Tolerance to JMF? Gmms are within JMF A Limit, and Email to BTS for Review
16| Gmb Split t-test Results Compare.
17| Gmb Test Differences Within Tolerance? Test differences within testing tolerance. S
18
S T T ——
20 Density Export Test Strip Summary as PDF
21: Density Test Strip Tonnage 497.5
n| PWL 100.00
33| Pay Factor 104.00
2| Density Net Pay Adjusti t $646.69 460.2005 Incentive Density PWL HMA Pavement
5 Non-Random Gmm Test Result (Density Only TestStrip)l =~~~ NotApy
26
38 Air Voids
29 Air Voids Test Strip Tonnage 769.66
30 PWL 100.00
3| Pay Factor 104.00
2 Air Voids Net Pay Adjustment $1,000.56 460.2010 Incentive Air Voids HMA Pavement
e N T T T ——
35| AC % and Mix Accep |
6 AC %] Acceptable, but consult BTS for QC-QV differences more than 0.2%.
a7 Mix Acceptance
38
ES) Nuclear Density Gauge Correlation (Iinfo from QCIQV Density, Correlation, and Gauge-Core Variability
40| Gauge ID NUCDENSITYTEC ‘ Gauge Serial # ‘ Core Spread (%) | Gauge Spread (%) | Gauge Comp. Avg. Correlation R? Gauge Recommendation Gauge Offset
ac-i 5960
= 1
44: Qv-2 30961 30.46% Secondary QV.
as
45: Resolutions:
a7|
48|
a3
50

Revised 4.08-25

Figure 16: Test Strip Summary Example.
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There are several buttons for worksheet functions found on the righthand side of the interface.

The buttons perform the following functions:

Save As with Suggested File Name
and Email to BTS for Review

Saves the spreadsheet as a new Excel
file (without overwriting old versions)
with the suggested file name,
including the date and time that the
spreadsheet was saved.

Creates a new email to send the test
strip file to BTS. (Note: This function
only works with Outlook.)

You will be able to edit the email
before it sends.

Export All Worksheets as PDF

Exports the entire spreadsheet and its
worksheets as a PDF.

Export Test Strip Summary as PDF

Exports only the Test Strip Summary
worksheet.
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12. Gauge-Core Variability

This worksheet only appears when either “Combined Density and Volumetrics” or “Density-
Only” is selected as the Test Strip Type on the Project Info & Instruction worksheet. This
worksheet is used to review the Location Comparison Averages and the Gauge Comparison for
nuclear gauge correlation portion of the test strip (Figure 17).

No information is to be entered into this worksheet.

The tables on the left half of the worksheet reflect the comparisons which may or may not have
suspect cores removed from the analysis. The tables on the right half of the worksheet reflect the
comparisons using all of the original data with no removed suspect cores.

Notes:

The Location Comparison table is used to determine whether a core is deemed suspect. A

core is deemed suspect when the Average of the Adjusted Differences (cells G12-G21)

from all the gauges is either greater than or equal to 1.0 or less than or equal to 1.0 for a

specific core. Suspect cores will be flagged in the table automatically with a red
background Location Comparison Average and “Suspect Core” appearing in the third

column (Figure 18). Cores deemed suspect may only be removed from the analysis by the

Department Representative. Removing cores can be done in the Core Data worksheet.
Refer to section 6 Core Data for additional information on removing cores (Figure 19).

The Gauge Comparison table is used to determine whether a nuclear gauge is deemed
suspect. A nuclear gauge is deemed suspect when the Average Absolute Adjusted

Difference (Cells B36, C36, D36, and E36) for a particular gauge is greater than or equal
to 1.0%. Suspect gauges will be flagged in the table automatically with a red background

showing on the testing party, gauge ID, and Gauge Comparison Average (Figure 18).
Gauges deemed suspect should be removed from the project and further diagnostics
should be performed in coordination with the WisDOT Radiation Safety Officer.

T T B
Gauge-Core Variability

E F 3 ] 7 3 3 M ] o P Q R s T [ v W

Contract: Test Strip # Paving Width(ft):

Job No./Project ID: Route/Road: Lane Width(ft):
WisDOT Mix No.: Test strip Layer: Nominal Thickness(in):

Mix Type:

- ing Layer: Gontract Unit Price:
File Name: __—__PWL-TS—Combined

Core Data Used: Qc Original Data Including Removed Cores

‘‘‘‘‘ ar Densit Adjusted Difference Muclear Density Gauge Adjusted Differen

e
ac1 ac? Qv-1 Qv-2 Location Comparison ac1 ac? av-1 vz Location Comparison

Enter Serial# | Enter Serial # | Enter Serial | Enterserial# Avg. std. | Suspect Core? Core | Enter Serial #| Enter Serial 4| Enter Serial # | Enter Serial & Avg. std.

Location Comparison Averages (shown in cells]

G12 - G21) 2 1.0 or < -1.0 indicate a core that

may be damaged. In such cases the individual

core can be removed from the analysis by

checking the "Remove Core X" box on the Corel

Data tab of this spreadsheet.

AGauge Comparison Average (shown in cells B36, C36,

D36, and E36) > 1.0 indicates a gauge that has erratic

readings. In such cases the gauge in question should be

removed from the project and further diagnostics should

be performed in coordination with the WisDOT Radiation|

Safety Officer (RSO).

WisDOT RSO Contact:

Brian Jandrin

Brian Jandrin@dot.wi.gov I

ave|

‘ ] I (608) 516-6359, Primary v T I I |

st

‘Suspect Gauge?|

Revised 4-08-25

Figure 17:Gauge-Core Variability Tables
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y B < B B TG " 7 3 T [ [ B T R 5 T TV WX v
1 Gauge-Core Variability
2 Contract: Test Strip # 1 Paving Width(ft) 12.0
3 Job No./Project ID: Route/Roa STH 33 Lane Width(ft). 120
4 WisDOT Mix No.: 250-0230-2024 Test strip Laye! Lower Nominal Thickness(in). 275
5 Mix Type: 3-MT-58-285 Underlying Layer: MA (Pulverize or Mill ~ Gentract Unit Price: $60.06
& File Name: }_STH 33_3-MT-58-28S_Lower_PWL-TS-1-Comt
7 Core Data Used: Original Data Including Removed Cores
s
s Nuclear Density Gauge Adjusted Difference Nuctear Density Gauge Adjusted Difference
10 ac1 ac2 av-1 [ Location Comparison ac-1 ac2 av- Location Comparison
n core s1520 s1s8s 10272 v Sw._| suspect Core? core| 31538 31585 10272
12 =) [ 1 2 10 013 | suspectCore M| os 11 12 10
3 =] 07 02 16 os 07 078 w2 o7 02 i3 o€
& = o8 o o s o7 T Location Comparison Averages (shown in cells TRy = o1 o8
B e o5 05 01 08 3 036 G12- G21) 2 1.0 or £-1.0 indicate a core that ey o5 00 o1 08
16 s 11 o5 04 11 031 055 may be damaged. In such cases the individual s 11 o6 02 11
17 w6 13 13 17 20 034 | suspea core can be removed from the analysis by e 13 13 17 20
1 e 15 21 EE] 21 036 [ suspe checking the "Remove Core X" box on the Core| L7 L6 21 14 21
13 e o5 os 02 01 03 030 us| o5 02 02 01
20 s 08 06 10 06 [ oe | o1 Data tab of this spreadsheet. s 08 06 10 06
n 110 08 -04 10 03 o7 [ oss LL-10) 05 04 10 03
2
5| core Absolute Value core Absolute Value
7 =y o5 T ] i ] o 11 T o
i &; g; gi ;j g; A Gauge Comparison Average (shown in cells B36, C36, t: g; 53 ;]5 g;
2 o s 5 o o D36, and E36) 2 1.0 indicates a gauge that has erratic o oz s o o5
2 = o % o “ readings. In such cases the gauge in question should be T Y 0F oz T
2 e ] 13 17 25 removed from the project and further diagnostics should | 15 FE] 7 70
30 w7 16 21 14 21 be performed in coordination with the WisDOT Radiation| w7 16 21 14 21
S e o5 oz 02 01 Safety Officer (RSO). us| o 0z 02 01
52 s o8 o5 10 05 WisDOT RSO Contact: us| os o5 10 o5
53w 03 04 10 03 Wi  os 04 10 03
= Brian Jandrin
35 Gauge Comparison Brian.Jandrin@dot.wi.gov Gauge Comparison
6 ) (608) 516-6359, Primary
7 B 055
38| suspect Gauge?] I I specs
39
a0 Rovised 406-25
i
Figure 18: Suspect Cores/Gauges Example.

y B < D T G C ] 3 T [0 [ v [ ® B T v W v
1 Gauge-Core Variability
2 Contract| Test Strip # 1 Paving Width(ft): 12,0
3 Job No./Project ID: Route/Road: STH 33 Lane Width(ft): 12.0
4 WisDOT Mix No.: 250-0230-2024 Test Strip Layer: Lower Nominal Thickness(in): 275
s Mix Type: 3-MT-58-285 L ing Layer: MA (Pulverize or Mill  Gontract Unit Price: $60.06
& File Name: _STH 33_3-MT-58-28S_Lower_PWL-TS-1-Comt
7 Core Data Used: Original Data Including Removed Cores
s
s Nuciear Densi Adjusted Difference Nuclear Density Gauge Adjusted Difference
10 ac-1 Qac2 Qv-1 Qv-2. Location Comparison ac1 Location Comparison
n core 31528 51585 10272 30528 v S, Suspect Core? core| 1313 51585
2 = o4 o5 o5 o5 o4 010 ey 09 1 10
13 =) o2 ) 05 01 o1 070 =Y 02 o8
> s o o o o o o Location Comparison Averages (shown in cells] e o5 — e
15 e 00 03 06 01 00 039 G12 - G21) 21.0 or < -1.0 indicate a core that ey 05 09 08
15 s 16 00 03 o4 0z 087 may be damaged. In such cases the individual =) 06 11
7 e core can be removed from the analysis by uel s 13 20
:i tt; - . = = = = checking the "Remove Core X" box on the Corel tt; ;: ;: ;j
20 we 03 0.0 03 01 o1 021 Data tab of this spreadsheet. we 0 06 06
21w wiol o 04 03
2
5| core Absolute Value core Absolute Value
2 = ) 05 o5 o3 =Y 05 11 12 o
ﬁ &; g: g? g: g; A Gauge Comparison Average (shown in cells B36, C36, ﬁ: g; gi Jnj g;
- o o o ot o D36, and E36) = 1.0 indicates a gauge that has erratic Y R o o o
= T = = = o readings. In such cases the gauge in question should be =S = oF o T
20 e removed from the project and further diagnostics should s 13 13 17 20
30 ) be performed in coordination with the WisDOT Radiation | 1e 21 ) 21
3 e o1 02 o5 o8 Safety Officer (RSO). we|  os 0z 0 01
52 ) 03 00 03 o1 WisDOT RSO Contac: W[ o8 [ 10 o€
e Brian Jandrin Lol o2 = 0 =
35 Gauge Comparison Brian.Jandrin@dot.wi.gov Gauge Comparison
= v e [ o3 [ o5 [ s (608) 516-6359, Primary
S sa| _ose | om | om | om
35| Suspect Ganger| I I I
39
)
4

Figure 19: Removed Suspect Cores Example.
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13. QC-X/ QV-X Density Worksheets

These worksheets only appears when either “Combined Density and Volumetrics” or “Density-

Only” is selected as the Test Strip Type on the Project Info & Instructions worksheet. These are
the field density worksheets that should be used for the test strip by the density technicians.
These worksheets can be saved as PDFs and printed from the Project Info & Instructions
worksheet if desired. These worksheets must be filled out to complete the nuclear gauge

correlation.

The Department Representative will enter the following information into the worksheet received

from the density technicians:

Density and Moisture Standards
Gauge Serial Number

QC/QV Technician Name
M Counts / D Counts for Reading 1
Wet Density 1 (PCF)
M Counts / D Counts for Reading 2
Wet Density 2 (PCF)
M Counts / D Counts for Reading 3 (if required)
Wet Density 3 (PCF) (if required)

Test Remarks

v T T T
PWL DENSITY DATA FORM (LANE FOOT)

:
|Revised a-08-25

. Density|
Nuclear HMA Density QC/QV Testing Records TEST STRIP #1 ac-1 LAYER: Lower Standard. 4012
Station Decreasing: FALSE Moisture 997
Standard.
Project ID: Road Name: STH 33 Contractor: Gauge Serial & 31529
Project, : ac " " . "
\eader County: Columbia NUCDENSITYTEC. WisDOT Mix & 250-0230-2024
- N av N
TEST STRIP - Field Density Worksheet NUCDENSITYTEC NfA Wix Type: 3-MT-58-285
Start: 02:74 | End 39+27 Target Gmm 2573
s Offsets are predetermined according to the test strip layout in WisDOT's Manual of -
Target Max Density
, |Test Procedures WTP H-002. Length (f] 3,653 (PCF) 1601
* Gauge offset is set to ZERO since offsets will be determined from the test strip. i
5 : y P Lane Width (f) 120 Required 91.0
2 |® The Target Max Gmm is the average from the 3 split samples, except for a density only| _ Density %
test strip, then it is the daily average Gmm from production. . kNomwpa}\ 275 Date Placed 8/6/2024
" ’ X ickness{in
* Calculated per WisDOT's Manual of Test Procedures WTM T355. L
Gauge Offset ZERO Date Tested 8/6/2024
‘Gauge//Core Spacing [ft} 50 Reading 1 Reading 2 (rotate 180) Reading 3 (if needed, original erientation) Final Density
'-‘I’_‘D'“S;" Seation ,E,":‘E:_ "B%‘L‘L’:l" Vet Density 1 | 3 Mas Density 1 "B[‘::"D“"":l' et Density 2 Df“"s"i‘:y“z M Count{ | Wet Density | o . nansity 3 [Average PCF % Max Density
LL-1 o534 | 15 2031976 146.2 91.3% 2001368 1467 51.6% 1 15 51.5%
L-2 10+444 | 35 183323 1438 92.9% 2061318 143.4 93.3% 149.1 93.1%
"
LL-3 10434 | £0 2071837 150.5 54.0% gz 1487 53.5% 150.1 53.3%
LL-4 11+42 | 85 aTHEIZ 150.8 94.25% 1351309 143.9 93.6% 150.4 93.9%
LL-5 11:3¢ | 105 1921310 1438 93.6% 1321375 146.3 51.4% 186131 143.7 93.5% 143.8 93.6%
b
LL-6 30475 | 15 1931315 1435 93.4% 2001327 148.9 53.0% 1432 93.2%
L7 31:25 | 35 2061839 150.4 93.9% 19W13a9 151.0 54.3% 150.7 54.15%
LL-B 31:75 | 60 1361305 150.1 93.8% 2001313 143.7 93.5% 1499 93.6%
u
LL-9 32425 | 85 20441358 147.2 51.3% 204113M 1438 53.6% 147.4 52.1%
LL-10 32:75 | 105 1331337 148.3 92.6% 2001322 143.2 93.2% 148.8 92.9%

Test Remarks

u
s [ Target Mar Derisity= Crm s B2 24

Figure 20: QC-X/ QV-X Field Density Worksheet Example.
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14. QC-X/QV-X Correlation

These worksheets only appears when either “Combined Density and Volumetrics” or “Density-
Only” is selected as the Test Strip Type on the Project Info & Instructions worksheet. These
worksheets are used to review the correlation of each nuclear gauge.

No information is to be entered into this worksheet.

A B C o} E F G H | 1 K L M M o] P a R 5 T U v
1 ﬁ‘gcoum . . as ¥ =0.7277x + 26.418
2 § % Wisconsin Department Feasn
3 ] £
4 L of Transportation =0
5 OF T
& evised 4-08-15 F s
7 Nuclear / Core Correlation Worksheet §
2 £
5 | Date: 8/6/2024 Test Strip #: 1 g s4.0
10 Contract: Layer: Lower a
1 Job No.: Mixture Type: 3-MT-58-285 g ams
12 Route: STH 33 ©o
13 Underlying Matl.: Zled HMA [Pulverize or Mill and R Layer Thickness: 275
14 WisDOT Mix MNo.: 250-0230-2024 Gmm: 2573 33.0
15 Mix Type 3-MT-58-285 Core Diameter: B inches
16 Test Strip Type: Combined Density and Velumetrics Test Strip
17 825
18 NUCDEMSITYTEC: 210 915 920 525 930 935 240 5
19 Gauge No.: 31529 Gauge Reading [% Gmm)
20
21 Z0NE1
22 Station (@ center of Zone): 10+94 CALCULATIONS
23
Reading 1 Reading 2 |Difference Reading 3* Ave Nuclear Core Gmb Ave Muclear Ct.)re Difference Adjusted Adj. Diff.
24 (pcf) (pcf) (pcf) lpef) (pef) (%) Density (%) (%) Muc. (%) (%)
25 [ L1 146.2 146.7 0.5 : B 1465 2394 915 93.0 15 926 04
26 | LL-2 1488 1454 0.6 1451 2428 95.1 844 13 542 02
27 | -3 1505 1487 08 150.1 2451 938 953 15 843 04
28 | LL-4 1508 1499 0.9 1504 2444 939 95.0 11 95.0 0.0
29 | LL-5 1458 146.3 35 1487 1458 2.396 95.6 95.1 05 847 -16
30
31 ZOME 2
32 Station (@ center of Zone): 31+75
33
Reading 1 Reading 2 |Difference Reading 3* Ave Nuclear Core Gmb Ave Muclear GI:ME Difference Adjusted Adj. Diff.
34 (pcf) (pef) (pcf) {pcf) (pef) (%) Density (%) (%) Muc. (%) (%)
35 | LL-6 1485 1489 0.6 S 1452
36 | LL-7 1504 151.0 0.6 150.7
37 | LL-8 150.1 149.7 0.4 1499 2438 93.6 94.8 12 947 0.1
38 | LL-9 1472 1498 26 1474 2407 521 983.5 14 93.2 03
39 |LL-10 1483 149.2 0.8 1488
40
2 24 | [ 23
OFFSET:
2 {including removed cores) -6
43
Figure 21: QC-X/ QV-X Correlation Example.
Notes:
e (Cores that were removed from the analysis on the Core Data worksheet will not appear in

the tables nor will they affect the correlation.
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15. Appendix

15.1 t-Testing
The spreadsheet adheres to the specifications for determining whether QC and QV data compare

by conducting paired t-tests on Split Sample Comparison data.

The t-tests during the test strip use an alpha value of 0.01. The alpha value determines the
likelihood of a “false flag” or a failed comparison due to factors other than an actual difference in
the population (or material source). Using an alpha value of 0.01, the t-test will fail 1 in 10 times
(or about 10% of the time) when the two datasets are actually from the same population. The t-
tests “pass” or compare when the p-value from either test is greater than alpha.
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15.2 Enabling Macros (Red Banner)

As of February 23, 2023, Microsoft has blocked macros by default from spreadsheets
downloaded from the internet (i.e.: Pantry) to provide additional protection from malicious
macros. When this occurs, you will see an error like this at the top of the spreadsheet:

|\>T(,| SECURITY RISK Microsoft has blocked macros from running because the source of this file is untrusted. Learn More

When this error is presented, you will be unable to enable macros using old methods where you
could simply click the button in the banner to enable macros. Additional steps are required to
enable the macros. Perform the following steps to enable macros:

Guidance on allowing VBA macros to run in files you
trust

Remove Mark of the Web from a file

For an individual file, such as a file downloaded from an internet location or an email attachment the user has saved to
their local device, the simplest way to unblock macros is to remove Mark of the Web. To remove, right-click on the file,
choose Properties, and then select the Unblock checkbox on the General tab.

General Security Details Previous Versions

m. » Test Document docm

Type offile: Microsoft Word Macro-Enabled Document (. docm)

Opens with I Word Change

Location C\Users),
Size: 135 KB (13.850 bytes)

Size on disk: 200 KB (20,480 bytes)

Created Monday. January 24. 2022, 11:33:42
Modified Monday, January 24, 2022, 11:3342

Accessed Today. January 24. 2022, 11:33:43

Attributes: Read-only Hidden Advanced

Security This file came from another computer
and might be blocked to help protect
this computer.

Unblock

Additional information about this change can be found on Microsoft’s website at:
https://learn.microsoft.com/en-us/deployoffice/security/internet-macros-blocked
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