~ CONNECTICUT
TRANSPORTATION INSTITUTE

Comparison of AASHTO Moisture Sensitivity
Test (T-283) with Connecticut Department
of Transportation Modified Test Method
Final Report

August 1999

James Mahoney and Jack E. Stephens

SCHOOL OF ENGINEERING
UNIVERSITY OF CONNECTICUT
STORRS, CONNECTICUT




Comparison of AASHTO Moisture Sensitivity
Test (T-283) with Connecticut Department
of Transportation Modified Test Method

Final Report

August 1999

James Mahoney and Jack E. Stephens

This research was sponsored by the Connecticut Department of
Transportation and was carried out at the Connecticut Advanced Pavement
Laboratory at the Connecticut Transportation Institute of the University of
Connecticut.

The contents of this report reflect the views of the author(s) who are
responsible for the facts and accuracy of the data presented herein. The
contents do not necessarily reflect the official views or policies of the University
of Connecticut or the Connecticut Department of Transportation. This report
does not constitute a standard, specification, or regulation.




Technical Report Documentation Page

1. Report No. 2. Government Accession No. 3. Recepient’s Catalog No.
CAPLab 99-1 N/A N/A
4. Title and Subtitle 5. Report Date

August 1999

6. Performing Organization Code

Comparison of AASHTO Moisture Sensitivity Test (T-283) with Connecticut N/A
Department of Transportation Modified Test Method

7. Author(s)
James Mahoney, Jack E. Stephens

8. Performing Organization Report No.
CAPLab 99-1

9. Performing Organization Name and Address
University of Connecticut
Connecticut Advanced Pavement Lab
Connecticut Transportation Institute
Storrs, CT 06269-3037

10 Work Unit No. (TRAIS)
N/A

11. Contract or Grant No.
N/A

13. Type of Report and Period Covered

12. Sponsoring Agency Name and Address

280 West Street
Rocky Hill, CT 06067-0207

Connecticut Department of Transportation

Final

14. Sponsoring Agency Code
N/A

15 Supplementary Notes
N/A

16. Abstract

Several different interpretations of AASHTO’s Moisture Sensitivity test exist. The official AASHTO interpretation of this test
method does not account for water which has been absorbed into the test specimen while determining the specific gravity for
the specimen. The modified Connecticut DOT method accounts for all of the water which the specimen has absorbed.
Because of this difference in the calculation of the percent saturation, the test results for each method are quite different. This
report looks at the differences in test results obtained using the two different test methods.

17. Key Words
Moisture Sensitivity, AASHTO T-283,
Stripping, Raveling

18. Distribution Statement
No restrictions. This document is available to the public through the National
Technical Information Service, Springfield, VA 22161

19. Security Classif. (of this report)
Unclassified

20. Security Classif. (of this page) 21. No. of Pages 21. Price
Unclassified 52 N/A

-ii-




Table of Contents

List of Tables iv
Problem Statement 1

Test Materials 2
Methodology 3
Test Results 3
Conclusions 5
Reference 9

Appendix A Official AASHTO T-283 Test Data
Appendix B Connecticut DOT Modified Version of AASHTO T-283 Test Data
Appendix C Connecticut DOT Modified Version of AASHTO T-283

Appendix D HMA used for Connecticut DOT Modified Version including
Aggregate Sources and Placement Locations

- iii -




List of Tables
Table 1 Results of Official Interpretation of AASHTO T-283 4

Table 2 Results of ConnDOT Modified AASHTO T-283 5

-iv -




Comparison of AASHTO Moisture Sensitivity Test (T-283) with
Connecticut Department of Transportation Modified Test Method

Problem Statement:
The Superpave mix design system requires many different properties of

the materials used to make Hot Mix Asphalt (HMA) to be tested. This includes a
test to predict the mix’s long-term stripping susceptibility. This test is an
accelerated conditioning test which is performed on compacted bituminous mix
specimens. After performing this test for a Superpave mix design, it was
apparent that much of the HMA produced in Connecticut would have trouble
passing this test even though most of the mixes have had very little history of
stripping problems.

The AASHTO Standard Method of Test for Resistance of Compacted
Bituminous Mixture to Moisture Induced Damage (T283) contains wording which
is unclear as to its interpretation. The interpretation of this Test Standard can
have a great effect upon the results. Because of this unclear wording the
Connecticut Department of Transportation (ConnDOT) has adopted a modified
version of the AASHTO T283 test method. The major difference between the
ConnDOT version and the official AASHTO method is the level of saturation of
the conditioned specimens

This project was initiated to investigate the effects the modification of the
test method would have on the test results. The results of this study will help
determine if the modifications made to AASHTO T283 will give test results

matching the minimal history of stripping experienced by these mixes.




Test Materials

HMA samples were obtained from the various mix plants that supply
Connecticut Class 1 mix to the Connecticut Department of Transportation. This
sampling of material was performed by either ConnDOT personnel or CAP Lab
personnel. Materials used in this study were collected in the Fall of 1997 and
during the Summer of 1998. Some of the HMA had Recycled Asphalt Pavement
(RAP) in them.

HMA was sampled during the Fall of 1997 from the following HMA Plants:
Balf — Newington
O & G — Southbury
O & G — Woodbury
Suzio — Meriden
Tilcon — North Branford
Tilcon — Wallingford
Tilcon — Wauregan

HMA was sampled during the Summer of 1998 from the following HMA Plants:
Balf — Manchester
Balf — Newington
Galasso — East Granby
Lane — Sheffield MA
O & G - Stamford
O & G - Torrington
O & G — Woodbury
Palmer Paving — Palmer MA
Soneco - Groton
Soneco — Montville
Suzio - Meriden
Tilcon — Danbury
Tilcon — New Britain
Tilcon — North Branford
Tilcon — Wallingford
Tilcon — Wauregan




Methodology:

The first set of moisture sensitivity tests were performed on a limited
number of HMA samples from the Connecticut HMA Plants. This testing was
performed in accordance with AASHTO T283. 5-1 gallon pails of HMA were
collected from each mix plant tested. The samples were collected and returned
to the CAP Lab. The material was stored at room temperature in the sealed
containers prior to testing.

The second set of moisture sensitivity tests were performed on a larger
number of HMA samples. This testing was performed in accordance with
Connecticut DOT’s modified version of AASHTO T283. Appendix C contains the
ConnDOT modified test method. 2-5 gallon pails and 1-1 gallon pail of HMA
were collected from each mix plant. Extra material was collected for the
ConnDOT modified test method based upon the experience of the first set of
tests. The samples were collected and returned to the CAP Lab. The material
was stored at room temperature in the sealed containers prior to testing. A
sample of glasphalt was also acquired for testing during the ConnDOT version
testing. Several sets of samples were made out of this material. Unfortunately, it
was not possible to fabricate specimens that had the required air void content.

Due to space limitations in the forced draft oven as well as the length of
time required to perform the test, only two samples could be tested per week.
Test Results:

A summary of the data from the official AASHTO T283 tests specified by

Superpave is presented in Table 1. The individual test specimen data for the




official AASHTO T283 test can be seen in Appendix A. These results indicate
that none of the mixes pass the tensile strength ratio (TSR) requirement for
Superpave. The minimum acceptable TSR for Superpave mixes is 80%.

Table 1 — Results of Interpretation of AASHTO T283 Official Method

Average of Average of
Conditioned Unconditioned Tensile Strength
HMA Plant ID Specimens, psi Specimens, psi Ratio (TSR)

Balf — Newington 47.5 67.5 70.3%

O & G Woodbury 45.4 77.2 58.9%
Tilcon N. 46.8 61.4 76.2%
Branford*

Suzio — Meriden 33.7 57.8 58.4%
Tilcon Wallingford 47.9 80.7 59.4%
Tilcon Wauregan 46.2 69.6 66.4%

O & G Southbury 44 8 78.3 57.3%

* Contained RAP

The summary for the results from the ConnDOT Modified version of
AASHTO T283 makes up Table 2. The individual test specimen data for the
ConnDOT Modified version of AASHTO T283 can be seen in Appendix B. The
results show that 10 of the 15 HMA samples tested had TSRs greater than 80%.
There is no precision or bias statement for the modified ConnDOT T-283 method,
but two of the failing results are probably within one standard deviation of the

minimum 80% TSR for the test method.




Table 2 — Results of ConnDOT Modified AASHTO T283

Average of Average of
Conditioned Unconditioned Tensile Strength
HMA Plant ID Specimens, psi Specimens, psi Ratio (TSR)
Balf Manchester 81.8 104.8 87.1%
Soneco Groton 56.2 88.2 63.7%
Tilcon Danbury 65.0 81.3 79.9%
Galasso E. 77.5 77.3 100.4%
Granby
Balf Newington 88.4 90.8 97.3%

Soneco Montville* 94.6 107.3 88.1%

O & G Woodbury 112.8 117.8 95.7%
Tilcon N. - - Sample Damaged
Branford*

O & G Stamford 101.5 100.1 101.3%
Tilcon Plainville 88.3 96.6 91.4%
Lane Sheffield 122.0 130.7 93.3%
Suzio Meriden 84.8 115.9 73.2%

O & G Torrington 82.2 120.7 68.1%

Tilcon 113.2 136.8 82.7%
Wallingford*

Tilcon Wauregan 91.6 102.5 89.4%

Palmer Paving* 79.7 91.5 78.1%

Glassphalt

Sample Damaged

* Contained RAP

Conclusions:

The modified ConnDOT version of AASHTO T283 allowed a majority of

the material to achieve a TSR greater than 80%. The difference in the degree of

saturation is probably the largest factor in the variation in the test results. Four of

the five materials tested in both the official AASHTO version and the ConnDOT

version of the test passed the ConnDOT modified version of T283 while failing

the official AASHTO test. The only material to fail both sets of tests came much

closer to the minimum acceptable TSR of 80% in the ConnDOT modified version

of the test.




The largest difference between the ConnDOT modified version of T283
and the official AASHTO version of T283 is the computation of the amount of
water absorbed by the specimen. The official AASHTO method states the
amount of water absorbed into the specimen is calculated by:

(VSSD-SSD)/Volume of voids

Where: VSSD is the vacuum saturated surface dry weight

SSD is the saturated surface dry weight

The ConnDOT modified version of T283 calculates the amount of water
absorbed by the specimen as:

(VSSD - Dry Weight of Specimen)/Volume of Voids

Where: VSSD is the vacuum saturated surface dry weight
The two procedures define water of saturation differently. The official AASHTO
procedure results in a higher degree of saturation as the water required to
achieve 55-80% saturation is in addition to the amount of water required to reach
the saturated surface dry condition. The modified ConnDOT method uses all of
the water absorbed by the specimen towards saturation of 55-80%. The
increased volume of water in the official AASHTO method may be causing the
specimen to be damaged excessively when it is frozen thus decreasing the TSR
values.

Based upon these test results it is apparent that the official AASHTO test
is more severe than the ConnDOT modified version. There are still some issues

regarding the use of either of these tests as to their ability to predict the future




stripping potential of HMA. There are also some questions in regard to the use
of either of these test methods on plant made mixes.

Appendix D contains the data from the collection of the second set of
samples. From this data, it can be seen that materials collected from O & G
Torrington and O & G Woodbury contained coarse aggregates from the same
quarry. The fine aggregates were from different sources for these two mixes.
The TSRs for both mixes were quite different. O & G Torrington had a TSR of
68.1% and the mix from O & G Woodbury had a TSR of 95.7%. There are
several possible causes for this vast discrepancy in the TSRs. The differences in
fine aggregate may have contributed to the differences. Another possible source
of the discrepancy could have been the asphalt binder. The sources and lot
numbers of the asphalt binder used, were not available. It is likely that the
asphalt binder was not the same for both mixes. The other source of difference
could be the test itself. In the AASHTO test procedure, there is no precision and
bias statement provided for this procedure. It is not clear as to why there is no
such statement provided for this procedure.

The testing protocol does not address the effects of performing this testing
on HMA produced by mix plants. The mixes used for this testing were made in
mix plants. The effects of the production and storage of these mixes prior to
testing on the results is unclear.

It is recommended that the effectiveness of the moisture sensitivity testing

to predict the HMA's likelyhood of having moisture induced damage be tracked




over time. The project numbers for the materials used in the ConnDOT modified

method are included in Appendix D along with the aggregate information.
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Appendix B

Connecticut DOT Modified Version of AASHTO T283
Specimen Data
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Appendix C

Connecticut DOT Modified Version of AASHTO T283




MOISTURE SUSCEPTIBILITY
AASHTO T 283 MODIFICATIONS
(1998)

For Section 9.2

Delete first sentence, and insert the following sentence:

The dry subset shall be tested immediately.

For Section 9.3.2

Delete first paragraph and insert the following:

9.3.2 Determine bulk specific gravity by AASHTO T 166. Calculate total
volume of absorbed water using the following formula:

Water Pickup=1- A

where: I = Vacuum saturated-surface Dry Mass, and
A = Specimen Dry Weight.

For Section 9.3.3

Delete first sentence, and insert the following:

Determine degree of saturation by dividing volume of absorbed water with
volume of air voids. Refer to Table 1, M, % Sat. (R/H x 100).

After Section 9.3.7

Delete Note 2 after Section 9.3.7, and insert Table 1

For Section 11

Add the following formulas:

ensile Strength g = _2P Tensile Strength | ATSCS

a (psi) ! wmtD Ratio ATS UCS
S, = tensile strength (kPa) (psi) t = specimen thickness, mm (in)
P = maximum load (Newton) (Ib;) x 4.448 = Newtons D = specimen diameter, mm (in)

ATS CS = Average Tensile Strength of Conditioned Specimens
ATS UCS = Average Tensile Strength of Unconditioned Specimens
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TABLE 1- MOISTURE SUSCEPTIBILITY -

AASHTO T 283

Mixture l

I Date:

AC by Weight: % |

CONDITIONED SPECIMENS

UNCONDITIONED SPECIMENS

TRIAL
MOLD

Diameter: mm (in.)

Thickness: mm (in.)

Weight: Dry

Weight: SSD

Weight: Under Water

Volume: B-C

Bulk Gravity: A/D

Maximum Gravity:

Air Voids: % = (100) (F-E/F)

Air Voids, Volume: (GD/100)

After 2-5 min 508 mm
(20 in.) Hg Vacuum Saturation in
25 °C (77 °F) Water

Weight: SSD

T Q| m (O[O E i (o |

Weight: Under Water

Volume: I-J

Bulk Gravity: A/K

Water Pickup: I-A

Saturation %: L/H x 100

Swell %: K-D/D x 100

After soaking
24 hours in 60 °C (140 °F) Water &
2 hours in 25 °C (77 °F) Water

Average thickness mm

Weight: Under Water

Weight: SSD

Volume: (P-O)

Water Pickup: P-A

Saturation %: R/H x 100

Swell: %: Q-D/Dx 100

Load: Newton (Ib.f).

Tensile Strength  kPa (psi) (1)

Avg. Indirect Tensile Strength

Tensile Strength Ratio 2)
Conditioned/Unconditioned

Std. Indirect Tensile Strength

Relative Variation in Strength

Coarse Aggregate Stripped: %

Fine Aggregate Stripped: %

—lw|mlo|wlol

kPa (psi)

1) Tensile Strength g, =
1

2P

Tt

D

2) Tensile Strength [ ATS CS

Ratio

ATS UCS

x 100

S, = tensile strength (kPa)

t
P = maximum load (Newton) (Ib;) x 4.448 = Newtons D

(psi)

ATS CS = Average Tensile Strength of Conditioned Specimens
ATS UCS = Average Tensile Strength of Unconditioned Specimens

C-2
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SUGGESTIONS ON PERFORMING
AASHTO T 283 (Modified)
with
SUPERPAVE MIXTURES

1998

SCOPE :

The scope of these suggestions is twofold: to assess AASHTO T 283 moisture
susceptibility testing of Superpave Gyratory Compactor (SGC) specimens and to
outline a work plan for performing this testing.

OBJECTIVE OF TESTING:

The objective of this testing is to have six (6) SGC specimens compacted to
contain 6-8 percent air voids.

Three (3) of the specimens are conditioned to 55-80 percent water saturation
and subjected to a freeze-thaw cycle, and three (3) are used as control specimens.
The six specimens are split and their tensile strength ratios (TSR) calculated.
They are then analyzed for evidence of stripping.

OUTLINE OF WORK PLAN

MIXTURE PREPARATION:

¢ Obtain representative samples of coarse and fine aggregates.

e Dry materials and perform gradations.

e Calculate specific gravities on all individual components.

e Determine Gy, of mixture.

s Blend portions of material to fit Superpave mix design criteria.

e Run experimental blend of materials and AC {(mix approximately 90 seconds).

e Mix one portion of approximately 2000 grams to be used as a “butter” batch
and for maximum theoretical gravity.

e Mix one portion of approximately 4000 grams to be compacted by SGC (see
Notes 1 and 2).

Note 1: Sample height for Gyratory mold specimen should be set to 95 mm on SGC to
maintain same ratio as with Marshall method. Larger molds may be too
large to fit in Lottman head assembly for tensile strength testing.

Note 2: To obtain a yield of approximately 6-8 percent air voids, use the
following formula:

Mass = Volume of specimen x Theoretical gravity x (0.90)*

*The mass desired is one that will yield 7 percent air voids or 93 percent density.
To compensate for surface voids and different mixture characteristics, an additional
3-5 percent may have to be deducted from density; therefore, the (0.90) may vary
between (0.88) to (0.93).

EXAMPLE: T -12-h- G- (£ 0.90)(0.001)=3.14 752 - 95 - 2,633 - (+ 0.90) - (0.001) = 3976.2
g

e Compact Gyratory mold specimen and compute voids obtained.

e Verify that percent of air voids are within the 7 + 1 percent range, proceed
with testing.

C-3




WATER SUSCEPTIBILITY TESTING

STEP 1

e Start mixing of samples on either Tuesday or Wednesday to allow time to
form specimens and prepare for curing on Friday of the same week (as
specified in Step 6).

¢ Dry all materials necessary to make eight (8) gyratory molds and one (1)
theoretical gravity.

e Place the individual pans, 30.5 cm x 50.8 cm (12 in x 20 in), of
proportioned blends, the AC, mixing bowl and paddle into the oven and heat
to mixing temperature 10 °C higher than what is determined by the viscosity
chart, typically 162-167 °C (323.6-332.6 °F).

e With proper mixing temperature obtained, start with maximum theoretical
specific gravity sample by mixing a mass based on the aggregate nominal
maximum size as a butter batch and continue with the next eight (8) samples
(approximately 4000 grams each).

Step 2

® Cool mixtures at room temperature for 2 to 2 1/2 hours in flat pans
30.5 cm x 50.8 cm (12 in x 2 in).

Step 3
e Place in oven at 60 °C (140 °F) for 16 hours.
e Be sure pans have airflow above and below.

e Preheat mold collars in separate oven set at compaction temperature of the
design HMA, typically 145 °C (293 °F).

Step 4
e Age material for 2 hours at 135 °C (275 °F).
Step 5

e Place material in oven set at compaction temperatures of the design HMA,
typically 145 °C (293 °F) for 1/2 hour.

e Compact specimens.

Step 6

e Extract specimens.

e Allow to remain at room temperature for 72-96 hours.
Step 7

e Test specimens to determine bulk specific gravities and percent air voids.

Step 8

e Select two groups of three specimens each so that both groups have the
closest average of percent voids possible.

e Determine which group will be conditioned and which will be unconditioned.

e The conditioned specimen group will be saturated and subjected to a freeze-
thaw cycle.

e The unconditioned specimen group will be tested immediately, as specified
in Step 13 and 14.

e Save two additional molds for determining saturation in Step 3.




Step 9

¢ To determine proper saturation, vacuum and time, place one of two
additional test molds not selected for either group into a bowl, elevating
it 25.4 mm (1 in) above the bottom by wire mesh.

e Fill the bowl with distilled water, covering the mold by approximately
25.4 mm (1 in) above the surface.

e Apply vacuum at 20 inches Hg for 2-5 minutes.

e Allow mold to remain in water for 5-10 minutes, then weigh mold in water
and weigh in the SSD state. This enables you to determine the percent
saturation. (If saturation is not 55-80 percent, adjust vacuum or time
duration as needed. If specimen has been saturated beyond 80 percent, it
cannot be used because it has been damaged.)

Step 10

e Saturate the subset to be conditioned as determined in Step 9.

e Compute both bulk specific gravity and percent saturation.

e Wrap with plastic, tape and place into freezer bag containing 10 ml water.
Step 11

e Place conditioned specimens into freezer 17.7 °C + 3 °%C (0 °F + 5 °F) for
a minimum of 16 hours.

e Heat hot water baths to 60 °C (140 °F) temperature prior to completion of
the 16-hour cycle above.

Step 12

¢ Immerse conditioned specimens in bags directly into 60 °C (140 °F) bath for
approximately 10 minutes to facilitate removal of plastic wrap.

e Remove bags and wrapping and return specimens to bath for 24 hours.
e Before leaving for the day, check to be sure water levels are above molds.

Step 13

e Immerse conditioned specimens into 25 °C + 6 °C (77 °F+ 1 °F) bath for
2 hours (ice may be necessary to stabilize temperature).

e Place unconditioned specimens into 25 °C + 6 °C (77 °F+ 1 °F) bath for
2 hours.

Step 14

® Re-adjust height on Marshall stability tester to accommodate larger Lottman
head to determine tensile strength, if necessary.

¢ Apply loading to specimens until failure.

e Continue loading until you can split molds in half to determine magnitude
of stripping present, if any.

e Calculate all 6 tensile strengths using formula shown on data sheet.

e Calculate two tensile strength ratios by using the following formula:

. . _ ATSCS
Tensile Strength Ratio = ATSUCS X 100
ATS CS = Average Tensile Strength of Conditioned Specimens

ATS UCS = Average Tensile Strength of Unconditioned Specimens

C-5




STEP TIME AND TEMPERATURE TIME FRAME (suggested) | DAY
1 * | Mix sample 162-167 °C (323.6-332.6 °F) 90 seconds mix time. | 12:30 p.m. - 1:00 p.m. 1
2 | Cool to Toom temperature in flat pans (12 in x 20 in) for ] .

2 t0 2 1/2 hours. 1:00 p.m. - 3:00 p.m. 1

3 Place in oven at 60 °C (140 °F) for 16 hours. 3:00 p.m. - 7:00 a.m. 2

4 | Age for 2 hours at 135 °C (275 °F). 7:00 am. - 9:00 a.m. 2

. . 0

5 Place molds in oven at compaction Temperature 145 °C (293 °F) 9:00 a.m. - 9:30 a.m. 5

for 1/2 hour.

6 Extract molds and place at room temperature for 72-96 hours. 9:30 a.m.-9:30 a.m. 2

7 Test molds for bulk specific gravity and % Air Voids 9:30 a.m.-3:30 p.m. 5

8 Select 3 specimens for conditioning and 9:30 a.m.-3:30 p.m. 5

3 for unconditioning.

9 Determine saturation time on extra molds. 9:30 a.m.-3:30 p.m. 5
10 Saturate subsets to be conditioned. 9:30 a.m.-3:30 p.m. 5
11 | Place conditioned specimens in freezer 17.7 °C + 3 °C ) .

(0°F £ 5°F) for a minimum of 16 hours. 3:30 p.m.-8:00 a.m. 6
12 | Immerse conditioned specimens in hot water bath 60 °C + 1 °C
: .m.-8: .m. 7
(140 °F + 1.8 °F) for 24 hours. 8:00 a.m-8:00 a.m
13 Immerse conditioned and unconditioned specimens in water bath . .
25°C % 6°C (77 °F 1 °F) for 2 hours. 8:00 a.m-10:00 a.m. 7
14 Tensile Test specimens. 10:00 a.m.-3:00 p.m. 7

*Temperature must reach at least 162 0C (323.6 OF) before 12:30 p.m. to meet chart time and temperature.

$:\Users\RodriguesN\NAASHTO-283Combined.doc 3/15/99




Appendix D

HMA used for ConnDOT Modified Version
Aggregate Sources and Placement Locations




Material Producer

Balf — Manchester

Balf — Newington
Galasso — East Granby
Lane — Sheffield, MA

O & G - Stamford

O & G - Torrington

O & G - Woodbury
Palmer — Palmer, MA
Soneco — Groton
Soneco — Montville
Suzio — Meriden

Tilcon — North Branford
Tilcon — Danbury
Tilcon — New Britain
Tilcon — Wallingford

Tilcon — Wauregan

ConnDOT Project Number

Unknown

118-140

174-269D

174-269P

173-312F

174-269J

174-262N

171-272C

94-183

172-300G

79-183

173-311F

34-287

88-147

151-276

172-299H

D-1




Class 1 Hot-mix samples for CAP lLab

Date: 7/ ) H . 1998

Sampler:ﬂmuran)n\-r. 3 m(}jzyﬂsp(

Company Operating Plant: C ALinss O

Plant Location: (,‘%8"\" = K A \3,/

Plant QC Lab Technician:

Plant Lab. Phone: ( ) -

Quarry source of Coarse Aggregate GA-LE) SS O s é\/Z_A—,\:Ry
Squrce of Hanufactured Fines Gltlkﬂ— 58 O g 6'72W3 Y
Source of Natural Sand: éﬁg;q.55 >, Souru W/l e

Binder Grade:

Binder Source:

What % Rap in mix? (O

Site where material is to be used: Route # 3/ S/

Location: P4pi HAMSTED .

Comments:

-2




Class 1 Hot-mix samples for CAP ILab

Date: &~ )2 1a9g

Sampler:_ /M, ('gluii' ¢S

Company Operating Plant: L’? ) E g?

Plant Location: SHerr, g i D

Plant QC Lab Technician:

Plant Lab. Phone: ( ) -

Quarry source of Coarse Aggregate Larus W ST /== D iy,

Source of Manufactured Finesgéf}-,-uz;-“ W, S7ecersizipee 4.

Source of Natural Sand: th«)i Zkﬁvdx DAL= M,%l

Binder Grade:

Binder Source:

Vhat % Rap in mix? (O

Site where material is to be used: Route & /7/ 7

Location: 5/4,—14/ S 3 2y

Comments:




Class 1 Hot-mix samples for CAP ILab
Date:/ /2 3 . 1998

Sampler: R . DJE'/Y}H*T’T/E S

Company Operating Plant: O& G

Plant Location: STHAMIFe=2D

Plant QC Lab Technician:

Plant Lab. Phone: ( ) -

Quarry source of Coarse Aggregate [ I o) /)9. BRI Foal D

Source of Manufactured Fines . Y. TRAe e ClJAQNhU F%”u‘r AN

Source of Natural Sand: (j;tb'ﬁy¥\/ N

Binder Grade:

Binder Source:

~

What % Rap in mix? @

Site where naterial is to be used: Route # J.2 3

Location: M sw) Cn+m)/¥4ﬂb7'

Comments:

)4




Class 1 Hot-mix samples for CAP Lab
Date;ﬁf/ 3 . 1938

Sampler: 55{ m A e,

Company Cperating Plant: DR G

e

Plant ILocation: ? OREINETon

Plant QC Lab Technician:

Plant Lab. Phone: ¢ ) -

Quarry source of Coarse Aggregate C><i4; M)cn&d)ISVJR:y

Source of Hanufactured Fines

|

Source of Natural Sand: OL G

—

GBI NOC TN

Binder Grade:

Binder Source:

Vhat % Rap in mix? C>

; ) . -
Site where nmaterial is to be used: Route # él,)

Location: /<> OSH‘EA)

Comments:
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Class 1 Hot-mix samples for CAP Lab

Date:/ » 23 . 1a9g

Sampler: /7] . /%mffam&l K

Company Operating Plant: O LG

Plant Location: LL)C/‘& B By P—)/

Plant QC Lab Technician:

Plant Lab. Phone: ¢ ) -

Quarry

Sourcs

Source

Binder

Binder

What %

source of Coarse Aggregate (DN (& W oonpe P-\,/
of Manufactured Fines O & & W 0D B fL\/
of Hatural Sand: S"C_AL) A E}E\GTO L

Grade:

Source:

Rap in mix? C)

Site where material is to be used: Route # é7

Location: B ETRHREL

Comments:




Class 1 Hot-nix samples for CAP ILab

G -
Date:_/_/ Q2 . 1998

Sampler: S_~ fn\/SZ)’USK/

Company Qperating Plant: t%¢1l-n7t?RL

Plant Location: qDﬁLLJ¥)EVi_ /OO/}.

Plant QC Lab Technician:

Plant Lab. Phone: ¢ ) -

Quarry

Source

Sources

Binder

Rinder

What %

source of Coarse Aggregéte L_A«Uif W irzcrimimed
of Hanufactﬁred Fines LME K),EST,frl:‘»f— lD

of Natural Sand: %2ﬁ**W\f?ﬂL Na

Crade:

Source:

Fap in mix? Q\C7§ZD

Site where material is to be usad: Route # %5*23‘

Location: /L)‘U =0 T*Z\,/

Comments:

D7




Class 1 Hot-mix samples for CAP ILah

Date:j_/ /Z . 1998

Sanpler: D MO 7O

Company Operating Plant: S&‘?UECO

Plant Locatian: GRO T

Pl»ant QC Lab Technician:

‘ Plant Lab. Phone: ( ) -

- Quarry source of Coarse Aggregate AJE | Moo Tyt &
Source of Manufactured F ines /\) £ Me~orvie e e

| Source of Natural Sand: ME | CRISWOLD

Binder Grade:

BinderfSQurce:

Vhat % Rap in mix? ()

Site vhere material is to be used: Route # ET L322

Location: AN Low beyd

Comments:
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Class 1 Hot-mix samples for CAP Lab

Date: 7 /__ 1Y . 1998

Sampler: DO»’CA;F,Y//K&UJ:\,Z

Company Operating Plant: g‘n\) =C o

Plant Location: /WO“/\)T\/)L_ L=

‘Plant QC Lab Technician:

Plant Lab. Phone: ¢ ) -

Quarry source of Coarse Aggregate A= 7 vret £
Source of Manufactured Fines M= MEw) vt L £
Source of Natural Sand- NeE G RIS o0 1D

Binder Grade:

Binder Source:
What % Rap in mix? D O 57(7

Site where naterial is to be used: Route # 7 z

Location: I/(P,L U Toes

Comments:




Class 1 Hot-mix samples for CAP Lab

pate:¥ » 2| 1998

S;ampler: ?IZOISW‘:‘C T I/V”.S -

Company Operating Plant: ~5L/ELI<D

Plant ILocation: /nLE—V\lDL: 1'\)

Plant QC Lab Technician:

Plant Lzb. Phone: ( ) -

Quarry

Source

Source

Binder

Binder

What %

source of Coarse Aggregate )49£4L. [+»L-L— /2y D >V

of Manufactured Finesjé’/i;a fire  Mepiper

of Natural Sand: EM,TH ?42&5“9()575 IDL"):ﬁD }2‘\/»577-

Grade:

Source:

-~

Rap in mix? C)

Site where material is to b= used: Route~#€7¥§( /W&ud 577~

Location: [UtfﬁJ'DEﬁnJ

Comments:




Class 1 Hot-mix samples for CAP Lab

Date:z/ /2 . 1998

Sampler: R\ b-‘fjﬂ/r’-_/—“? -any

-
Company Operating Plant: //AC o~

Plant Locationm: :beﬁji3<211\/

Plant QC Lab Technician:

Plant Lab. FPhone: ( ) -

Quarry source of Coarse Aggregate | jicom) a)ﬂALMAJfaﬁp<5/D jﬁk,yd;cwzo

Source of Manufactured Fines [)ice0 Wiy aodpeey £ L. BRAFNZAD

Source of Hatural Sand: Eijﬁxd/} - TSZlS"wax/ - -

Binder Grade:

Binder Source:

What % Rap in mix? (;)

Site where material is to be used: Route # ’7

Location: D/h\-) 13V BN

Comments:

Dl




Class 1 Hot-mix samples for CAP Ilab

-

Date: 7./ 3C . 1998

Sampler:ﬂ ‘ 471) T ki

R e
Company Operating Plant: /)4 C o)

Plant Location: A/ BZ:’T/HA)

Plant QC Lab Technician:

Plant Lab. Phone: ( ) -

Quarry scurce of Coarse Aggregate AJEW BEITA ~J

/ /ACOﬁU

Source of Manufactured Fines )W B2 7A 0 [ /el
o
Source of Natural Sand: &Lf'r/f/ 6 7o) [ ). ond

Binder Grade:

Binder Source:

What % Rap in mix? O

Site where material is to be used: Koute #[?2’1“”\) g//—

Location: /L),:u) BZ\ TAL D

Comments:

D-12




Class 1 Hot-mix samples for CAP Lab
Date: //_ 23 . 1998

Sampler: D < NOTO

Company Operating Plant: [ Ji ¢ oD

Plant Location:_ AMp. B EoRrp

Plant QC Lab Technician:

Plant Lab. Phone: ({ ) ~

Quarry source of Coarse Aggregate_ T IA C e ANe. Be 3 P 2 ol D

Source of Hanufactured Fines /1 C oy /o 13 Z o ECF24>

Sovurce of Natural Sand: KOB'YAUQL

Binder Grade:

Binder Source:

Vhat % Rap in mix? /\5—‘%

Site where material is to be used: Route # Z/jZ

Location: OR moc i

Comments:




Class 1 Hot-mix samples for CAP Iab

Date: 7 » 2% 1993

Sampler: C D()\) (= I-\T\/

Company Operating Plant: L =C o)

Plant loéation:w.’.\ L) nd G oD

Flant QC Lab Technician-:

" Plant Lab. Phone: (¢ ) -

Quarry source of Coarse Aggregate |0 oo Wariine FCOED

Source of Hanufactur=d Fines i|J~.C_cw (/L)A.,u._/ b Eone D

Source of Natural Sand:ﬁ’),w O,;A/,\) K/\/.; S TerdTS v fL\V/

Einder Grade:

Binder Source:

What % Rap in mix? .1\5.—029
Site where material is to be used: Route # r %/Z

Location:_ WO ATERBUREY

Comments:

D- 4




Class 1 Hot-mix samples for CAP Lab
Date: 7 /2. . 1398

Sampler: I DOUG HT)/

——

Company Operating Plant: | } L. C o~U

Plant Location:__ O AU R B @ il

Plant QC Lab Technician:

Plant Lab. Phone: { ) —
\——, .
Quarry source of Coarse Aggregate | j.C o) WiavR:e €AY
Source of Manufactured Fines P e Cow LL?41JRJEC/f1U
- Source of Natural Sand: | \Ce L av LEC AT

Binder Grade:

Binder Source:

Vhat % Rap in mix? @

Site where material is to be used: Route & | ‘t

Location: CanJt TERRUTY

Comnments:




Class 1 Hot-nix samples for CAP lab

Date: 7 ~_ )& . 199g

—_—

Sampler:ﬁ . | DEM/}TT/E <

Company Operating Plant _B o

Y,

Plant ILocation: /(/@/W/ G T o)

Flant QC Lab Technician-:

Plant Lab. Phone: { ); -

Quarry source of Coarse Aggregate S AL /(/ew/ua o

Source of Manufactured Fines IS4 L~ A= W jAl6 T ont

"Source of Natural Sand-: B/%LF‘ N IC it S77C

Binder Grade:

Binder Source:

Vhat %X Rap in mix? O

S—
Site vhere material is to be used: Route # :/" O/"/

Location: ZOC <Y /’Z’LL

Comments:
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