LAB REPORT# 01

Bryan CAM Mix-Design: FM 158

CAM MIX, SPEC ITEM 3131

Aggregate type: Capitol limestone
Aggregate-blend: 21% Gr5 (Delta pit) + 18% D-rock (Marble Falls pit)
+ 60% screenings (Marble Falls pit)

RAP: None
Anti-strip: 1.0% hydrated lime (Austin White Lime)
Asphalt-binder: Jebro, Valero, and Martin PG 76-22
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Fig 1. Aggregate Gradation
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SUMMARY OF LAB TEST RESULTS

Table 1. Asphalt-Binder DSR and BBR Results

# | Source Actual DSR (High Temp) BBR (Lower Temp)
Tested G* G*/Sin & S (MPa) m-value
Grade (kPa) (kPa) (<300) | (>0.300)

(>1.00)
1 | Jebro PG 76-22 PG 76-22 1.41 1.54 174 0.325
2 | Valero PG 76-22 PG 76-22 1.55 1.61 132 0.316
3 | Martin PG 76-22 PG 82-22 1.03 1.05 77 0.317

Table 2. Hamburg and Overlay Results — Jebro PG 76-22

# | Asphalt-Binder | Corresponding | VMA Hamburg Overlay Cycles | Average OT
Content Lab Density (>17) @20k (Average) Peak Loads
(<12.5) (> 750) (Ib)
1 6.5% 96.5% 18.7 3.2 mm 861 600
2 6.7% 97.0% 18.7 4.3 mm 1 000 774
3 6.9% 97.5% 18.7 5.0 mm 938 640
4 7.1% 98.0% 18.7 5.4 mm 1000 612
Table 3. Hamburg and Overlay Results — Valero PG 76-22

# | Asphalt-Binder | Corresponding | VMA Hamburg Overlay Average OT
Content Lab Density (>17) @ 20 k Cycles Peak Loads
(< 12.5) (Average) (Ib)

(> 750)
1 6.5% 96.5% 19.0 4.5 mm 736 580
2 6.7% 97.5% 18.1 4.9 mm 951 630
3 6.9% 98.0% 18.1 5.7 mm 956 553
4 7.1% 98.4% 18.4 7.4 mm 1000 563

Table 4. Hamburg and Overlay Results — Martin PG 76-22

# | Asphalt-Binder | Corresponding | VMA Hamburg Overlay | Average OT
Content Lab Density (>17) @20k Cycles Peak Loads
(< 12.5) (Average) (Ib)

(>750)
1 6.5% 96.7% 18.4 2.9 mm 132 815
2 6.7% 98.5% 17.2 3.6 mm 169 770
3 6.9% 98.9% 17.4 4.1 mm 173 696
4 7.1% 99.0% 17.6 4.4 mm 173 835

*All Hamburg and OT samples were molded and tested at 7+1% AV.




GRAPHS - HAMBURG AND OT RESULTS
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Fig 2. Hamburg and OT Results for Jebro PG 76-22
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GRAPHS - HAMBURG AND OT RESULTS
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PICTURES — OT SAMPLES

—_ )

Jebro PG 76-22 Valero PG 76-22 Martin PG 76-22

Fig 5. OT Pictures

4|15



MIX-DESIGN SHEET: COMBINED GRADATION

SAMPLED BY:|TTI SPEC ITEM:|3131
SAMPLE LOCATION:|TTI SPECIAL PROVISION:
MATERIAL CODE:(TTI MIXTYPE:|CAM
MATERIAL NAME: [CRACK ATTENUATING MIXTURE
PRODUCER:|KNIFE RIVER - BRYAN PLANT(TTI)
AREA ENGINEER: | PROJECT MANAGER:|
COURSEN\LIFT: STATION:| | DIST. FROM CL: CONTRACTOR DESIGN # : KRC 205
BIN FRACTIONS
Bin No.1 Bin No.2 Bin No.3 Bin No.4 Bin No.5 Bin No.6 Bin No.7
Aggregate Source:[ CAPITOL CAPITOL CAPITOL AUSTIN
Aggregate Pit: DELTA MARBLE FALLS| MARBLE FALLS| WHITE LIME
Aggregate Number:
Sample ID: GRADES DRock SCREENINGS LIME Combined Gradation
Rap?:
Total Bin
Individual Bin (%):| 21.0 |Percent| 18.0 |Percent| 60.0 |Percent| 1.0 |Percent| |Percent| |Percent| |Percent 100.0% S;IJ_eO(\:Ai/fs:rafi(o:pfifr;ts
Siewe Size: cumos || S0 cumos | S cumos | T cumos | T cumos | T cumoe | T cumoe | T oumoe | Upper | /thin
Passing % Passing % Passing % Passing % Passing % Passing % Passing % Passing Spec's
3/8" 99.9( 21.0] 92.9( 16.7| 100.0| 60.0| 100.0 1.0 98.7 98.0/100.0| Yes
No. 4 33.0 6.9] 34.4 6.2 99.1| 59.5| 100.0 1.0 73.6 70.0| 90.0| Yes
No. 8 1.3 0.3 3.0 0.5| 89.1| 53.5| 100.0 1.0 55.3 40.0| 65.0( Yes
No. 16 0.8 0.2 1.1 0.2| 60.2| 36.1| 100.0 1.0 37.5 20.0| 45.0| Yes
No. 30 0.7 0.1 0.7 0.1| 34.8| 20.9| 100.0 1.0 22.2 10.0( 30.0| Yes
No. 50 0.7 0.1 0.5 0.1 15.7 9.4] 100.0 1.0 10.7 10.0( 20.0| Yes
No. 200 0.6 0.1 0.3 0.1 5.3 3.2] 100.0 1.0 4.4 2.0 10.0f Yes




MIX-DESIGN SHEET: SUMMARY - JEBRO PG 76-22

Target Density, % 98.0

Number of Gyrations: 50

Mixture Evaluation @ Optimum Asphalt Content

TEST SPECIMENS

Hamburg Wheel Tracking Test

Owerlay Tester

Asphalt Content |Specific Gravity Of{Maximum Specific| Effective Gravit Theo. Max. | e sity from Gt indirect Tensile Min. Number of
sphalt Conten pecific Gravity aximum Specific ective Gravity : . ensity from ] .
- R S fic Grawt: VMA (P t Strength (psi Number of | Rut depth
(%) Specimen (Ga) Gravity (Gr) (Ge) pem(gt) ravty (Percent) (Percent) gth (psi) umber of cycles | Rut depth (mm) Cycles
6.5 2.412 2.492 2.763 2.501 96.4 18.7 A S 20 S 2.0
7.5 2.442 2.475 2.791 2.464 99.1 186 eeFiZ Z eeF; ; eeF; ;
8.5 2.462 2.425 2.772 2.427 101.4 18.8 i i ’
Effective Specific Gravity: 2.775 | | Estimated Percent of Stripping, %'|
Optimum Asphalt Content : 7.1
VMA @ Optimum AC: 18.7
Interpolated Values
Specific Gravity (Ga): 2.430
Max. Specific Gravity (Gr): 2.482
Theo. Max. Specific Gravity (Gt): 2.479

Remarks:




MIX-DESIGN SHEET: SUMMARY - VALERO PG 76-22

Target Density, % 98.0
Number of Gyrations: 50 | |
Mixture Evaluation @ Optimum Asphalt Content
TEST SPECIMENS Hamburg Wheel Tracking Test
. . Overlay Tester
Asphalt Content |Specific Gravity Of|Maximum Specific| Effective Gravity Theo. Max. Density from Gt indirect Tensile Min. Number of
Specific Gravit VMA (P t Strength (psi Number of | Rut depth )
(%) Specimen (Ga) Gravity (Gr) (Ge) pem(ét) ravity (Percent) (Percent) gth (psi) umber of cycles | Rut depth (mm) Cycles
6.5 2.380 2.480 2.748 2.479 96.0 19.0
6.7 2.409 2.472 2.747 2.471 97.5 18.1 SR See Table 3 & See Table 3 &
6.9 2.416 2.465 2.747 2.464 98.1 18.1 ee abe ee Javie ee Javie
Fig. 3 Fig. 3 Fig. 3
7.1 2.418 2.454 2.742 2.457 98.4 18.2
Effective Specific Gravity: 2.746 | | Estimated Percent of Stripping, %‘l |
Optimum Asphalt Content : 6.9
VMA @ Optimum AC: 18.1

Interpolated Values

Specific Gravity (Ga): 2.415
Max. Specific Gravity (Gr): 2.466
Theo. Max. Specific Gravity (Gt): 2.465

Remarks:




MIX-DESIGN SHEET: SUMMARY - MARTIN PG 76-22

Target Density, %:

98.0

Number of Gyrations: 50

Mixture Evaluation @ Optimum Asphalt Content

TEST SPECIMENS

Hamburg Wheel Tracking Test

Overlay Tester

Asphalt Content | Specific Gravity Of | Maximum Specific | Effective Gravity Theo. Max. Density from Gt Indirect Tensile Min. Number of
ifi i Strength (psi ’
(%) Specimen (Ga) Gravity (Gr) (Ge) Spe<:|f(|(cst()5ravny (Percent) VMA (Percent) gth (psi) | Number of cycles | Rut depth (mm) Cycles
6.5 2.397 2.484 2.753 2.481 96.6 18.5
6.7 2.444 2.477 2.753 2.473 98.8 17.0 . | ' |
6.9 2439 2.463 2.745 2.466 98.9 74 SR Y TR || SRMERAS | &5 ke
& Fig. 4 Fig. 4 Fig. 4
7.1 2.435 2.455 2.744 2.459 99.0 17.7
| Effective Specific Gravity:| 2.749 Estimated Percent of Stripping, %:|
[ Optimum Asphalt Content : 6.6
[ VMA @ Optimum AC: 17.6
Interpolated Values
Specific Gravity (Ga): 2.427
Max. Specific Gravity (Gr): 2.480
Theo. Max. Specific Gravity (Gt): 2.476

Remarks:




ASPHALT-BINDER HIGH TEMPERATURE DSR TEST RESULTS

Jebro PG 76-
o R
TruGrade Softwars:
Performance e Asphalt Analysis

Test Mods Geada Determination |Ausio-stress)

Insirement Serial Number : & CARJ i by |

Temperatune Camtral - Digitad TG

Software Varsion : TruGrads 1.91.0.0

File Mamg - Jobre FEFZ 1001 5_ 185123 gip

Fila Loeation - CoiDecuments and SatiingslAll Users\spplicatian

Tamperaturn Calibration Date © AFTR207 3:07:42 P

Temperature Verilestion Date ; AMB2047 3:43:09 PM

Reguit : Fingl Grade - PGTE

Anciflary Infarmation :
Sarnphe ;
Uses I
Tt Mimber -
Prigect Number
e
Emuiz=on ;
Batch Mumber |
Enter Flate Diamater -
Paramaters -
Massurement Typsa -
il Temperahne (*C) -
Hdrain Amplitudee (%) -
Mzasuring Systam -
Plate Diamster {mmj ;
Plate Gag (mm|

Tharmeal Equiibnum Time (i) ;

Samgle Type

Gorsde Run 1 Ras ikt :
Complax Moduks [kPa)
Ptiase Angla () :
GSin Dedta) (kPa) ;
Strain (%]
Shear Stress (Pa)
Tampsaratung [“0) |
Frequeancy (radis) ©
Riagult :

Trulirade Temperature (") | &1 65

Sehro FE-2F
FUPERVISOR
0

25.0

High Temgeralure Ranga
TEO0

pER

PP 25 DER

25

1000

14

Crrigiral Bindér {High
1O B0 25048 PM
141

668

1.54

12.05

168,134

TE.03

10443

Pazs

PG 76-



ASPHALT-BINDER HIGH TEMPERATURE DSR TEST RESULTS

Valero PG 76-
I IS B LT
TruGrade Sofreare
Performance & As nalysis

Test Mode ; Garada Delermination (futa-stress)

Instrument Serial Mumber : MaLiozr i

Temperatsre Conpraol : Digeal TCU

Saoftware Version @ TruGarada 1.1.0.0

File Mama : P Valaro_2010110:1_105251. gep

Flle Location : ChDecunents and Sallings'All Users\Application

Temperature Calibration Dato - AME200 30742 EM

Tampersture Vertication Dabe ; AMB20M0 3:43:03 PM

Rzt - Fingd Grede - PGIE

Ancillary Information :
Sample
Ligar id
Tagt Mumksr
Fropest Humber
Garads |
Emudsian ;
Baich Numbsar
Ender Prata Digrneber :
Pararmafirs :
Measuresment Typa
Initial Ternperatuns {"CY
Sirain Amplitude (98]
Meam_.-rlng Syslam :
Fiate Diamaler (mmj
Plate Gap [mem) -

Thermal Equiibrium Timea [P} -

Sample Type

Grade Run 1 Results -
Cormplex Modulug (kPa) -
Phase Angks 7]
SN Dala) (kPa) ;
Sarain (%)
Hhear Stress (Pa)
Tamperaiure () ¢
Freguancy {radis) :
Residl .

1015

TruGirade Temperature |“C) © BI85

N Walero B
SUPERVISOR
a

25.0

High Temperalure Ranga
0,00

1200

PP 25 DER

25

1.000

10

Criginal Birder [High)
TG0 10 D602 AR
1855

THQ

.61

11.95

184.008

46,03

10.03

Pass

PG 76-



ASPHALT-BINDER HIGH TEMPERATURE DSR TEST RESULTS

Martin PG 76-

Test Modg :

Imstrumomnt Seral B ember -
Temperature Control :
Saoftware Vorsion ;

Fils Mama :

File Lozation -

Temgarsture Calibration Date -
Temparature Varification Date -
Rarialt :

Ancllary Information :
Sample
Liaer Io
Test Mumber :
Praject Number
Grada
Emudginn -
Batch Number ;
Enter Plabe Diamater
Paramebers ;-
Maasurement Type
Initial Tempaeraiura ["G) :
Siraim Ampifude %) ;
Weasuring System
Flate Diarrsder {mmi) |
Plaie Gep (mmi) ;

Thermmnal Eguilisrium Time [

Sample Type -

Grade Run 1 Resuilts
Complex Modulus [Pa) -
Frass Angla ()
GUEinDedla) (kPa)
Sirain %)

Snear Sirass {Fs)
Temparalure (G}
F-'raq,um-q.- [racls) :
Fesult:

FIT

Grade Asphalt A is
Grade Detorminalian (Auto-giress)
MAL102752
DHgital T
TruGrade 1 1,00

tin TE-F2 JI010015_132633 gdp
Coillecuments and Sattings1AN Usarshdpplicatian
A2 3:07-42 P
452018 24303 pig
Firal Grada - PGE2
TruGrade Temperature (°0) - B2 41

Sapcdem paadde 1422
SLUPERVISOR
0

250

High Ternporaiuns Range
.00

1200

PP 2% O5R

25

1000

]

Oniginal Binder (Highi
TUTS2070 1019008 A
1.03

T6.T

1.08

11488

121 511

g7

10.03

Pasg

PG 82-



ASPHALT-BINDER LOW TEMPERATURE BBR TESTING: JEBRO PG 76-22

CANNON® Instrument Company, USA 1.23  12/06/2010 04:07:06 PM

Project: 6132 Target Temp (°C) : -18.0 Conf Test (GPa) : 207
Operator: rec Min. Temp (°C) : -18.0 Conf Date : 12/06/2010
Specimen : jebro Max. Temp (°C) : -18.0 Farce Const {mN/bit) : 0.149
Test Time : 04:01:09 PM Temp CalDate :  12/01/2010 Defl Const (umvbit) ©  0.161
Test Date : 12/06/2010 Soak Time (min) : 60.0 Cmpl (pm/N) : 471
File Name : 10120601 Beam Width (mm) :12.70 Cal Date : 12/06/2010
BBRID: temp prob Thickness (mm) : 635 Software Version ; BBRw 1.23
B P d Measured Estimzted
Time: Force  Deflection Stiffness Stiffness
{mmy) (MPa) (hPa)
0.154 514 513
04.177 446 448
0.206 38z 382
0.244 322 322
0.2932 268 268
_0.358 220 220
A= 28T B= -0.155 C= -0.0284 R® = 0.999545
Force (=0.0s)= 37 mN Deflection (t=0.0s) = 0.000 mm
Force (t=0.65)= 988 mN Deflection (t=0.5s) = 0.081 mm

Meax Force Deviation (t=0.5 - 5.0s)=
Max Force Deviation (t=5.0 - 240.0s) =

Average Force (t=0.5 - 240.0s) =
Maximum Force (t=0.5 - 240.0s) =
Minimum Force (t=0.5 - 240.0s) =

dabro
-1¥
‘?Klo’l

-0, +15 mN
-3, +8 mN

975 mN
930 mN
972 mN

CANNON@® Instrument Company, USA  1.23  12/08/2010 02:25:08 PM

Project: 6132 Target Temp (°C) : -12.0 Conf Test (GPa) : 207
Operator . rc Min. Temp (*C) : 121 Conf Date : 12/06/2010
Specimen : jebro Max. Temp (*C) : -12.0 Foree Const (mN/bit) ;0.149
Test Time : 02:18:58 PM Temp Cal Date :  09/28/2010  Defl Const (pmibit) :  0.181
Test Date: 12/06/2010 Soak Time (min) : 60.0 Crpl {(pm/N) 4.7
File Name : lubinda Beam Width (mm) :12.70 Cal Date : 12/06/2010
BBRID: temp prob Thickness (mm) : 6.35 Software Version : BBRw 1.23
Tt 3 d Measured Estimaled
Time Force  Deflection Stiffness Stiffness Difference m-valug
(s) (mN) (mrm) (MPa) (MPa) (%)
5.0 995 0.259 310 309 -0.323 0.243
15.0 993 0.305 263 263 0.000 0.26%9
| 30.0 992 0.370 216 216 0.000 0.287
[ 60,0 @sz  0.458 175 174 -0.571 __ 0.325
120.0 995 0.581 138 138 0.000 0.353
| 240.0 1002 0.757 107 107 0.000 0.381
A= 287 B= -0.159 C = -0.0468 R*= 0.900978
Force (t=0.0s) = 38 mN Deflection (t=0.03) = 0.000 mm
Force (t=05s)= 999 mN Deflection (=0.5s)= 0.132 mm
Max Force Deviation (t=0.5 - 5.0s)= -0, +6 mN
Max Force Deviation (t=5.0 - 240.0s) = =5, +7 mN
Average Force (t=0.5-240.0s)= 996 mN
Maximum Force (=0.5 - 240,08)= 1003 mN
Minimum Force (t=0.5 - 240.0s)= 991 mN
3 ' 4 LFO
pesse 4

(¥ -22)



ASPHALT-BINDER LOW TEMPERATURE BBR TESTING: VALERO PG 76-22

CANNON® Instrument Company, USA  1.23
CANNON® Instrument Company, USA 1.23  12/06/2010 04:20:20 PM _ —— -

Project: 6132 Target Temp (°C) : ~12.0

Min. Temp (*C) :  -12.0

Project: 8132 Target Temp ("C) : -18.0 Conf Test (GPa) : 207 Specimen - valero . Max. Temp ("C) : -11.9
Operator: ¢ Min. Temp ("C) : -18.0 Conf Date - 12/06/2010 Test Time : .02:3253PM. ~ °

Specimen : valero Max. Temp (°C) : -17.9 Force Const (mM/bit) : 0.148 ' Test Date : 1200602010 Soak Time (min} : 600
Test Time : 04:14:26 PM Temp CalDate :  12/01/2010  Defl Conet (um/bit) : 0.161 - Fila Name : lubinds2 Beam Width (mm) - 12.70
Test Date : 12/06/2010 Soak Time (min) : B0.0 [ 471 BBRID: temp prob Thickness (mm) : 6.36
File Name : 10120603 Beam Width (mm) :12.70 Cal Date : 12/06/2010

BBRID: temp prob Thickness (mm) : 6.35 Software Version : BBRw 1.23

12/06/2010 02:38:31 PM

ConfTest(GPa): 207
Conf Date : 12/0672010
Force Const (M) : 0149

Temp Cal Date : . 087232010 Defl Const (urbil) :  0.161

Cmpl (umiN) : 4.71
Cal Date : 120612010
Software Viersion : BBRw 1.23

Measured  Estimated 1
Stiffness Stiffness Differance m-value 1
— — . i S S (MPa) (MPa) (%) ]
t P d Measured Estimated . S .
Time  Force Deflection  Stifiness Stifiness Differance  m-value 235 235 0,000 0.254
@m0 Cm Cwh W v Y+ R
8.0 EEH 0.203 350 3380 T 0.000 0,206 —0.8%6 132 133 —-ujﬂnn----m
15.0 981 0.233 339 340 0.295 0.224 a8 106 108 T _0.043  0.338
30.0 380  0.273 289 289 __b.000  0.244 | 240.0 981  0.857 82.7 82.7 0.000 0.359
| 62.0 979  0.325 243 2 243 ___0.000  0.264 | - — L
120.0 479 0.394 200 201 0.500 0.284 A= 257 B= -0.189 C= -0.0358 R*= 0.999988
240.0 982 0.484 164 164 0.000 0.304 .
'_ Force (=0.0s)= 33 mN  Deflection (=0.0s) = 0,000 ‘mm
A= 275 B= 0147 €= -0.033 R*= 0.900981 Force (1=0.5s) = 988 mN Deflection {t=0.5s) = 0.171; mm

Force (t=0.0s) = 30 mN  Deflection (t=0.0s) = 0.000 mm
Force (t=0.58)= 988 mN Deflection (=0.88) = 0.117 mm

Max Force Deviation (=0.5 - 5.0s) =
Max Force Deviation (1=5.0 - 240.0s) =

-0, +10 mN
=2, +4 mh

Average Force (=0.5-2400s)= 980 mN
Maximum Force (t=0.5 - 240.0s) = 890 mN
Minimum Force (=0.5-2400s)= 978 mN

Va\f""
19

Lole ok

Max Force Deviation (=05 - 5.0g)=
Max Force Deviation (t=5.0 - 240.0s) =

-0, +10. mN
-3, +3 mN

Average Force (t=0.5-240.08) = 980 mN
Maximum Force (t=0.5 - 240.0s) = 980 mN
Minimum Foree (t=0.5-2400s)= 977 mN

Vilero

-1t
FA(JGO( .

(-9



ASPHALT-BINDER LOW TEMPERATURE BBR TESTING: MARTIN PG 76-22

CANNON® Instrument Company, USA  1.23  12/06/2010 04:14:04 PM

Project: 6132
Operator : rc
Specimen : martin
Test Time : 04:08:04 PM
Test Date . 12/06/2010
Fila Name : 10120602
BBRID: temp prob

Target Temp (°C) : -18.C Conf Test (GPa) : 207

Min. Temp ("C) : -18.0 Conf Date : 12/06/2010
Max. Temp (°C) : -18.0 Force Const (mN/bit) : 0.149
Temp Cal Date :  12/01/2010 Defi Const (um/bity :  0.161

Soak Time (min) : 60.0 Cmipl (um/N) : 4.71

Bearn Width {mm) :12.70 Cal Date : 12/06/2010
Thickness (mm) : 635 Software Version : BBRw 1.23

G P d Measured Estimated T
Time Force  Deflection Stiffness Stiffness Difference m-value
(s) {mmN) (mm) {MPa) (MPa) (%)
§.0 981 0.304 260 260 T 0.oo0o 0.230
15.0 979 0.354 223 224 0.448 0.245
30.0 977 0.420 188 188 __0.000 0.261
60.0 877 0.505 156 158 0.000  0.277

[ 120.0 577 0.616 128 128 T 0.o00 0.293

| 240.0 980 0.763 104 104 0.000 0.310

A= 28 B= -0.182 C= -0.0268 R*= 0.900070

Force (t=0.0s)= 32 mN Deflection (t=0.0s) = 0.000 mm
Force (t=0.5s} = 886 mN Deflection (t=0.5s) = 0.162 mm

Max Force Deviation (0.5 - 5.0s)= -0, +11 mN
Max Force Deviation (5.0 - 240.0s) = -2, +4 mN

Average Force (1=0.5-240.0s)= 978 mN
Maximum Force (t=0.5-240.0s) = 989 mN
Minimum Force (t=0.5 - 240.0s)= 976 mN

MeeHa
-\¢
clek

CANNON® Instrument Company, USA  1.23  12/06/2010 02:32:16 PM

Project: 8132 Target Temp (°C) : -12.0 Conf Test (GPa) : 207
Operator: e Min. Temp ("C) : -12.0 Conf Date : 12/06/2010
Spacimen ; martin May. Temp (*C) : -12.0 Force Const (mN/bit) : 0.149
Test Time : 02:26:11 PM Temp Cal Date :  09/28/2010  Defl Const (um/bit) : 0.161
Test Date : 12/08/2010 Soak Time (min) : 60.0 Cropl (/M) : 471
File Name : lubindai Beam Width (mm) : 12.70 Cal Date : 12/06/2010
BBRID: temp prob Thickness (mm) : 6.35 Software Version : BBRw 1.23
[ 3 d Measured Estimaed o
| Time Force  Deflaction Stiffness Stiffness Difference m-value
| (s) {mN) {mm) (MPa) (MPa) (%}
ER] 981 0.578 138 138 0.000 0.266
| 15.0 S840 0.687 116 116 0.000 0.282
30.0 989 0.839 45 95.1  0.105 0.299
|[“e0.0 987  1.036 76.8 __ 76.8 . ©0.000 _ 0.317
120.0 988 1.294 £1.4 61.3 -0.163 0,335
| 240.0 991 1.656 48.3 48.3 a.000 0.352
A= 236 B= -0.212 R*= 0.990994

C= -0.0204

Force (t=0.0s)= 31 mN Deflection (t=0.0s) = 0.000 mm
Force (t=0.5s)= 997 mN Deflection (t=0.5s) = 0.277 mm

Max Force Deviation (=05 - 5.0s)= -0, +11 mN
Maox Force Deviation (=50 - 240.08) = -3, +5 mN

Average Force (t=0.5-240.0s)= 989 mN
Maximum Foree (t=0.5 - 240.0s) = 1000 mN
Minimum Force (t=0.5-240.0s)= 836 mN

Mar‘“ﬁ

-1
Pccsdl
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ASPHALT-BINDER PG SPEC REQUIREMENTS

Table 2-9. Performance Graded Asphalt Binder Specification (continued)

Performance Grade

PG 70

PG 76

PG 82

10] 16 |22 {-28 |-34 {40

T10]6] 2] 28] 34

10 16| -22] 28 | -3¢

Average 7-day Maximum Pavement

Test Temperature & 10 md/s, °C

Design Temperature, °C 2 <70 <76 <82
Minimum Pavement Design .
Temperature, °C 2 >10| 16 [>-22 [»-28 [>-34 |40 |>-10; =16 | »-22| >-28| >-34| >-10| >-16| >-22| >-28 |>-34
: Origina Binder
Flash Point Temp, T48: Minimum °C 230
Viscosity, ASTM D 4402: b
Maximum, 3 Pass (3000 <P, 135
Test Temp, °C
Dynamic Shear, TPS: ©
G*/sin 5, Minimum, 1.00 kPa 70 76 82

Rofling Thin Fim Oven U 2300 of Thin Film Oven (1 179) Residue

Muss Loss, Muximum, % 1.00
Dynamic Shear, TPS:
G*/sin 8, Minimum, 2.20 kPa 70 ] #2
Test Temp @ 10 rmdvsee, °C
Pressure Aging Vessel Residue (PP1)
PAV Aging Temperature, °C 100(110) 101109 1000110

mic Shear, TP3:
Gsin &, Maximum, 5000 kPa
Test Temp @ 10 rad/sec, °C

if3t i |25 a2 {19

A I O I 1O 2 O -

40 | 37| 3| 3t | 4

Physical Hardening ©

Repor

Creep Siiffness, TP1: f
5, Maximum, 300 MPa
m-value, Minimum, 0.300
Test Temp, @ 60 sec, °C

Disect Tension, TP3: |
Eailure Strain, Minimum, 1.09
Test Temp @ 1.0 mm/min, °C




