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THERMAL CONDUCTIVITY TEST RESULTS

Thermal conductivity test results are presented in Table 2. Test results are averages of data
collected over a 3-hour period after steady-state equilibrium was achieved.

Test duration includes the time before steady-state equilibrium is reached. The average
temperature gradient is the temperature gradient across each specimen, averaged for the two
specimens. Other terms used in Table 2 are defined in ASTM C 1045-01, “Standard Practice
for Calculating Thermal Transmission Properties under Steady-State Conditions”.

Table 2 — Thermal Conductivity Test Results

Test Temperature, °F Heat Thermal

Flux Conductivity**
Date DUcl'jaatiOSrl,* S'_I'Cc;é glcéls CA;\I{:C;?egnet I\?_?a)n BtU(/?W)r'ﬁz Btu-in(/l'f(‘l)r-ftz-f’F
o lm @ @n | Un '
3/26/2007 3.6 76.6 | 65.2 11.4 70.9 49.6 9.25

* Includes time before steady-state equilibrium was achieved.

Thank you for choosing CTLGroup for your testing needs, we appreciate the opportunity to work
with you. We will retain the tested and untested specimens until May 1, 2007, at which time
they will be discarded unless we hear otherwise from you. Should you have any questions or
need thing else, please contact me.

Sincerely,

CONSTRUCTION TECHNOLOGY LABORATORIES, INC.
An AASHTO Accredited Laboratory — Aggregate, Cement and Concrete
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John Gajda, PE (lllinois)
Principal Engineer
JGajda@CTLgroup.com
Phone: 847-972-3140

Visit us at: www.CTLGroup.com

cc: Jiong Hu, lowa State University, johnlhu@iastate.edu
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APPENDIX D. THERMAL CONDUCTIVITY HMA SAMPLE MIX DESIGN

Table D1. Thermal conductivity HMA sample mix design

lowa Department of Transportation
Highway Division - Office of Materials

HMA Gyratory Mix Design
County: GREENE Project: MP-004-1(704)11--76-37 Mix No.: 1BD3-003
Mix Size (in.): 12" Contractor: MANATS INC Contract No.: 37-0041.7(
Mix Type: HMA 1M Design Life ESAL's: 1,000,000 Date Reported: 4/15/2003
Intended Use: Surface PmE Location: IOWA 4 FROM N. OF N. JCT IOWA 144, N 10.85 MILES
Aggregate % in Mix Source ID Source Location Beds Gy %Abs FAA
Aggregale, 1/2CRASPHEC  A85006 MARTIN MARIETTA AMES 28-39 2.598 216 45.0
Source IDs, 1/4 CL CHIP GC AB5006 MARTIN MARIETTA AMES 19-25 26 1.78 5.0
Beds & % in MANF SAND EC ABS008 MARTIN MARIETTA AMES 28-39 2.584 2.76 10.0
Mix: SAND AB5510 HALLETT MTLS AMES S PIT 2.583 1.52 40.0
JOU Mix Formuia - Combned Grdabion {Seve Size in.)
1 34" 17y 3w #4 "8 #16 #30 #50 #100 #200
Upper Tolerance
100 100 100 95 72 58 29 6
100 100 98 88 65 53 39 25 94 4.4 4
100 100 a1 81 58 48 21 2
Lower Tolerance
Asphalt Binder Source and Grade: BITUMINOUS MTLS PG 64-22
Gyratory Data  Internolated
% Asphall Binder 45 5.5 6.5 559 Number of Gyrations
Corrected Gmb @ N-Des. 2.32 2.346 238 2.349 M-Initial
Max. Sp.Gr. (Grm) 2.488 2.451 2.409 2.447 7
% G @ N-Initial 87.3 85.6 921 89.8 N-Design
% G (@ N-Max 94.1 96.6 99.6 96.9 76
% Air Voids 6.8 4.3 1.2 4 N-Max
% VMA 14.5 14.4 141 14.4 17
% VFA 53.4 70.4 915 72.3 Gsb for Angularity
Film Thickness T4 9.2 1186 9.5 Method A
Filler Bit. Ratio 1.15 0.89 0.7 0.87 2.585
G 2.591 2501 2.501 259 Pba/%Abs Ratio
Gy 2.665 2.665 2.656 2.662 0.54
Pes 3.44 4.46 5.59 4.56 Slope of Compaction
Pis 1.1 1.1 0497 1.06 Curve
% New Asphalt Binder 100 100 100 100 17.3
Asphalt Binder Sp.Gr. @25¢ 1.031 1.031 1.031 1.031 Mix Grmm Li
% Water Abs 1.95 1.95 1.95 1.95
S.A miKg. 482 4,82 482 482 Pb Range Check
%+4 Type Agg. Or Better 98 98 98 98
%+4 Type 2 or 3 Agg. 2 2 2 2 Specification Check
Angularity-method A 41 41 41 41
% Flat & Elongated 0 0 0 0 TSR Check
Sand Equivalent 81 81 81 81
Disposition; An asphait content of is recommended to start this project.
Data shown in column is interpolated from test data.
Comments: Target AC 6.1
Copies to: MANATTS INC District 1 Marshalltown RCE Central Lab
District 1 Lab
Signed:
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ASTM C177 Thermal Conductivity Test Results for Asphalt Concrete Specimens
CTLGroup Project No. 313119

Dear Kejin:

As authorized by ISU Purchase Order No. 17-50977-00, CTLGroup has performed thermal
conductivity testing of provided specimens that were indicated to be asphalt concrete. This
report documents the provided specimens, test method, and results.

TEST SPECIMENS

At your request, CTLGroup picked up four test specimens from the lllinois Institute of
Technology on September 13, 2007. The specimens had nominal dimensions of 15x8x2 in.,
and were labeled by others as “ISU 1-1”, “ISU 1-2”, “ISU 1-3”, and “ISU 1-4". You indicated that
the specimens were fabricated at lowa State University.

Upon receipt, the specimens were driven back to CTLGroup facilities, where each specimen
was weighed, sealed in a plastic bag, and placed in a temperature-controlled laboratory
environment until the time of testing.

Two specimens are required for the thermal conductivity testing. Specimens “ISU 1-1” and
“ISU 1-2” were selected for this testing. Dimensions and calculated apparent unit weights
(weight divided by dimensional volume) of the specimens are presented in Table 1. The
specimens were tested in their as-received condition.

Table 1 — Specimen Dimensions and Unit Weights

B Average Dimension, in. Apparent Unit Weight, pcf (Ib/t®)
Length | Width | Thickness | Before Test After Test
ISU1-1| 151 8.2 1.94 142.7 141.8
ISU1-2 | 151 8.3 1.96 140.9 1401

THERMAL CONDUCTIVITY

The thermal conductivity of the specimens was measured at CTLGroup facilities in general
accordance with ASTM C177-04, Standard Test Method for Steady-State Heat Flux
Measurements and Thermal Transmission Properties by Means of the Guarded Hot Plate
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