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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 
 

 

Fig 1. Aggregate Gradation 
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SUMMARY OF LAB TEST RESULTS 

Table 1. Asphalt-Binder DSR and BBR Results 

# Source Actual 
Tested  
Grade 

DSR (High Temp) BBR (Lower Temp) 

G* 
(kPa) 

G*/Sin  
(kPa) 

(> 1.00) 

S (MPa) 
(< 300) 

m-value 
(> 0.300) 

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 
Content 

Corresponding 
Lab Density 

VMA 
(>17) 

 

Hamburg                        
@ 20 k 
(< 12.5) 

Overlay Cycles 
(Average) 

(> 750) 

Average OT 
Peak Loads 

(lb) 

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 1 000 612 
 

Table 3. Hamburg and Overlay Results – Valero PG 76-22 

# Asphalt-Binder 
Content 

Corresponding 
Lab Density 

VMA 
(>17) 

 

Hamburg                        
@ 20 k 
(< 12.5) 

Overlay 
Cycles 

(Average) 
(> 750) 

Average OT 
Peak Loads 

(lb) 

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 1 000 563 
 

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

# Asphalt-Binder 
Content 

Corresponding 
Lab Density 

VMA 
(>17) 

 

Hamburg                        
@ 20 k 
(< 12.5) 

Overlay 
Cycles 

(Average) 
(> 750) 

Average OT 
Peak Loads 

(lb) 

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. 
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GRAPHS – HAMBURG AND OT RESULTS 

 

 

Fig 2. Hamburg and OT Results for Jebro PG 76-22 

 

Fig 3. Hamburg and OT Results for Valero PG 76-22 
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GRAPHS – HAMBURG AND OT RESULTS 

 

Fig 4. Hamburg and OT Results for Martin PG 76-22 

 

PICTURES – OT SAMPLES 

 

 

Fig 5. OT Pictures 
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MIX-DESIGN SHEET: COMBINED GRADATION 

 

 

21.0 Percent 18.0 Percent 60.0 Percent 1.0 Percent Percent Percent Percent 100.0%

Cum.% 

Passing

Wtd 

Cum. 

%

Cum.% 

Passing

Wtd 

Cum. 

%

Cum.% 

Passing

Wtd 

Cum. 

%

Cum.% 

Passing

Wtd 

Cum. 

%

Cum.% 

Passing

Wtd 

Cum. 

%

Cum.% 

Passing

Wtd 

Cum. 

%

Cum.% 

Passing

Wtd 

Cum. 

%

Cum. % 

Passing
Low er Upper

Within 

Spec's
Lower Upper

Within 

Spec's

9.500 99.9 21.0 92.9 16.7 100.0 60.0 100.0 1.0  98.7 98.0 100.0 Yes

4.750 33.0 6.9 34.4 6.2 99.1 59.5 100.0 1.0  73.6 70.0 90.0 Yes

2.360 1.3 0.3 3.0 0.5 89.1 53.5 100.0 1.0  55.3 40.0 65.0 Yes

1.180 0.8 0.2 1.1 0.2 60.2 36.1 100.0 1.0  37.5 20.0 45.0 Yes

0.600 0.7 0.1 0.7 0.1 34.8 20.9 100.0 1.0  22.2 10.0 30.0 Yes

0.300 0.7 0.1 0.5 0.1 15.7 9.4 100.0 1.0  10.7 10.0 20.0 Yes

0.075 0.6 0.1 0.3 0.1 5.3 3.2 100.0 1.0   4.4 2.0 10.0 Yes

0.000

KRC 205

PROJECT MANAGER:

Combined Gradation

CAPITOL

SAMPLED BY:

Bin No.7 Bin No.4 Bin No.5 Bin No.6 

CONTRACTOR DESIGN # :

TTI

TTI

SPEC ITEM:

SPECIAL PROVISION:

3131

Aggregate Source:

Aggregate Number:

COURSE\LIFT:

SAMPLE LOCATION:

Bin No.3Bin No.2Bin No.1

TTI

MIX TYPE:

DIST. FROM CL:

MATERIAL CODE:

PRODUCER:

BIN FRACTIONS

STATION:

AREA ENGINEER:

KNIFE RIVER - BRYAN PLANT(TTI)

CAM

Sample ID:
GRADE 5 D ROCK

No. 50

Individual Bin (%):

Sieve Size:

Rap?:

No. 30

Asphalt%:

No. 200

Dry Rodded Unit Weight 

of Coarse Agg. (pcf)

No. 8

CAPITOL CAPITOL

No. 16

3/8"

No. 4

AUSTIN

MATERIAL NAME: CRACK ATTENUATING MIXTURE

Aggregate Pit: DELTA MARBLE FALLS MARBLE FALLS WHITE LIME

SCREENINGS LIME

Restricted Zone
Low er & Upper 

Specif ication Limits

Total Bin
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MIX-DESIGN SHEET: SUMMARY – JEBRO PG 76-22 

 

 

 

 

 

0.00 Percent

Percent

* CRM - Crumb Rubber Modifier

A B

VCA(CA)

VCA(MIX)

10.657

Remarks: 10/24/10 FALSE

Overlay Tester 

Min. Number of 

Cycles

See Table 2 & 

Fig. 2

Number of Gyrations:

Fiber Content:

CRM* Content50

Target Density, %: 98.0

Sample

Ga

Height @ Nini

Gr

Density (%)

Dust/Asphalt Ratio: 0.6

Height @ Ndes

Height @ Nmax

STONE-ON-STONE CONTACT

VCA(MIX, calc.)Theo. Max. Specific Gravity (Gt): 2.479

Mixture Evaluation @ Optimum Asphalt Content

Hamburg Wheel Tracking Test

Max. Specific Gravity (Gr): 2.482

2.430

Interpolated Values

Specific Gravity (Ga):

Optimum Asphalt Content :

VMA @ Optimum AC:

2.462

Effective Specific Gravity:

7.1

Indirect Tensile 

Strength (psi)

2.442 2.475

2.501

Theo. Max. 

Specific Gravity 

(Gt)

99.1

96.4

VMA (Percent)
Asphalt Content 

(%)

Maximum Specific 

Gravity (Gr)

Effective Gravity 

(Ge)

Specific Gravity Of 

Specimen (Ga)
Number of cycles

18.7

18.6

18.8

See Table 2 & 

Fig. 2

See Table 2 & 

Fig. 2

Rut depth (mm)

6.5

7.5

8.5

2.791

2.412 2.492 2.763

2.7722.425

MIXTURE DENSIFICATION

101.4

2.464

2.427

Density from Gt 

(Percent)

Cantabro Loss, %:

Drain-Down, %:

Estimated Percent of Stripping, %:

89.3VFA @ Optimum AC:

18.7

2.775

VCA(CA, calc.)

TEST SPECIMENS

Suggested Membrane Target App. Rate, 

gal/yd2:
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MIX-DESIGN SHEET: SUMMARY – VALERO PG 76-22 

 

 

 

 

 

0.00 Percent

Percent

* CRM - Crumb Rubber Modifier

A B

VCA(CA)

VCA(MIX)

10.657

Remarks: 10/24/10 FALSE

Overlay Tester 

Min. Number of 

Cycles

See Table 3 & 

Fig. 3

Number of Gyrations:

Fiber Content:

CRM* Content50

Target Density, %: 98.0

Sample

Ga

Height @ Nini

Gr

Density (%)

Dust/Asphalt Ratio: 0.6

Height @ Ndes

Height @ Nmax

STONE-ON-STONE CONTACT

VCA(MIX, calc.)Theo. Max. Specific Gravity (Gt): 2.465

Mixture Evaluation @ Optimum Asphalt Content

Hamburg Wheel Tracking Test

Max. Specific Gravity (Gr): 2.466

2.415

Interpolated Values

Specific Gravity (Ga):

Optimum Asphalt Content :

VMA @ Optimum AC:

2.418

Effective Specific Gravity:

6.9

Indirect Tensile 

Strength (psi)

2.416 2.465

2.471

Theo. Max. 

Specific Gravity 

(Gt)

98.1

97.5

VMA (Percent)
Asphalt Content 

(%)

Maximum Specific 

Gravity (Gr)

Effective Gravity 

(Ge)

Specific Gravity Of 

Specimen (Ga)
Number of cycles

18.1

18.1

18.2

See Table 3 & 

Fig. 3

19.0

See Table 3 & 

Fig. 3

Rut depth (mm)

6.5 2.380 2.480 96.02.4792.748

6.7

6.9

7.1

2.747

2.409 2.472 2.747

2.7422.454

MIXTURE DENSIFICATION

98.4

2.464

2.457

Density from Gt 

(Percent)

Cantabro Loss, %:

Drain-Down, %:

Estimated Percent of Stripping, %:

88.9VFA @ Optimum AC:

18.1

2.746

VCA(CA, calc.)

TEST SPECIMENS

Suggested Membrane Target App. Rate, 

gal/yd2:
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MIX-DESIGN SHEET: SUMMARY – MARTIN PG 76-22 

 

 

 

 

 

 

0.00 Percent

Percent

* CRM - Crumb Rubber Modifier

A B

VCA(CA)

VCA(MIX)

10.657

Remarks: 12/08/10 FALSE

Overlay Tester 

Min. Number of 

Cycles

See Table 4 & 

Fig. 4

Number of Gyrations:

Fiber Content:

CRM* Content50

Target Density, %: 98.0

Sample

Ga

Height @ Nini

Gr

Density (%)

Dust/Asphalt Ratio: 0.7

Height @ Ndes

Height @ Nmax

STONE-ON-STONE CONTACT

VCA(MIX, calc.)Theo. Max. Specific Gravity (Gt): 2.476

Mixture Evaluation @ Optimum Asphalt Content

Hamburg Wheel Tracking Test

Max. Specific Gravity (Gr): 2.480

2.427

Interpolated Values

Specific Gravity (Ga):

Optimum Asphalt Content :

VMA @ Optimum AC:

2.435

Effective Specific Gravity:

2.463

2.473

Theo. Max. 

Specific Gravity 

(Gt)

98.9

98.8

VMA (Percent)
Asphalt Content 

(%)

Maximum Specific 

Gravity (Gr)

Effective Gravity 

(Ge)

Specific Gravity Of 

Specimen (Ga)
Number of cycles

17.0

17.4

17.7

See Fig. Table 4 

& Fig. 4

18.5

Indirect Tensile 

Strength (psi)

See Table 4 & 

Fig. 4

Rut depth (mm)

6.5 2.397 2.484 96.62.4812.753

6.7

6.9

7.1

2.745

2.444 2.477 2.753

2.7442.455

2.439

MIXTURE DENSIFICATION

99.0

2.466

2.459

Density from Gt 

(Percent)

Cantabro Loss, %:

Drain-Down, %:

88.6VFA @ Optimum AC:

17.6

2.749

6.6

Estimated Percent of Stripping, %:

VCA(CA, calc.)

TEST SPECIMENS

Suggested Membrane Target App. Rate, 

gal/yd2:
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ASPHALT-BINDER HIGH TEMPERATURE DSR TEST RESULTS 

Jebro PG 76- 

 

 

PG 76- 
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ASPHALT-BINDER HIGH TEMPERATURE DSR TEST RESULTS 

Valero  PG 76- 

 

PG 76- 
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ASPHALT-BINDER HIGH TEMPERATURE DSR TEST RESULTS 

Martin PG 76- 

PG 82- 
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ASPHALT-BINDER LOW TEMPERATURE BBR TESTING: JEBRO PG 76-22 

 

 

 

 

 

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

 

 

 

 

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

 

-22 
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ASPHALT-BINDER PG SPEC REQUIREMENTS 

 

 


