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RESIDENT ENGINEER PRESENT WHEN SAMPLES TAKEN?
YES
NO
Sieve
 Size
% Passing
Sample 1
% of blend
RAP* Gradation of 
Aggregate Recovered
from CT 382
RAP Gradation
Correlation Factor
Corrected RAP 
Gradation
% of blend
Combined Gradation
Sample 1**
Target
Values
Tolerance
Meet
specifications
No
Yes
2"
No. 200
No. 100
No. 50
No. 30
No. 16
No. 8
No. 4
3/8"
1/2"
3/4"
1"
1 1/2"
    
 
    When determining the combined virgin and RAP aggregate gradation, burn off the RAP sample in accordance with CT 382. Perform a sieve analysis on recovered aggregate in 
    accordance with CT 202, Appendix A. Add the correlation factor established for each ignition oven. Mathematically combine the virgin and corrected RAP aggregate gradations at the 
    correct proportions to obtain the combined gradation.
** 
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RAP - Reclaimed Asphalt Pavement
Combined Aggregate Gradation
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CONTRACTOR JOB MIX FORMULA RENEWAL 
CEM-3514 (NEW 05/2009)
Aggregate¹
CT 205
CT 205
CT 205
CT 211
CT 211
CT 217
ASTM
D 4791
CT 204
CT 214
CT 227
CT 229
CT 229
Plasticity index
Sodium sulfate soundness
Cleanness value
Fine aggregate durability index
Course aggregate durability index
¹Aggregate must comply with the quality specifications before it is treated with lime. Lime treated aggregate will not be tested.
Crushed particles, coarse aggregate
One fractured face (%)
Crushed particles, coarse aggregate
(Passing number 4 sieve and retained on number 8 sieve)  
One fractured face (%)
Crushed particles, coarse aggregate 
Two fractured faces(%)
Los Angeles Rattler. Percent loss at 500 revolutions.
Los Angeles Rattler. Percent loss at 100 revolutions.
Sand equivalent
Flat and elongated particles 
(% by mass 3:1)
Flat and elongated particles 
(% by mass 5:1)
AASHTO
T 304
( Method A )
Fine aggregate angularity
Quality Characteristic / Property
Contractor
Test Result
Specification 
Limits
Yes
No
Meet 
Specifications
Test 
Method
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Hot Mix Asphalt
Voids filled with asphalt (%)
CT 379/382
CT 308
(Method A)
CT 309
CT 367
CT 308
― 
LP-2
LP-2
LP-3
LP-4
LP-4
Dust proportion
Effective specific gravity aggregate
Stabilometer
Modified stabilometer value
Asphalt binder content (%)
Briquette bulk specific gravity
Maximum specific gravity
Core bulk specific gravity
% of maximum theoretical density
Effective specific gravity of RAP aggregate
Surface abrasion
Tensile strength ratio (TSR) untreated
Tensile strength ratio (TSR) treated
Air voids content (design value ± 2%)
Voids in mineral aggregate (%)
CT 366
CT 366
CT 360
CT 371
CT 371
  Report only. 
  Attach Figure 1 from CT 371.
  Use aggregate specific gravity from mix verification form (CEM-3513) for calculating HMA qualities.
N/A
N/A
Quality Characteristics
Contractor
Test Results
Specification 
Limits
Yes
No
Meet 
Specifications
Test 
Method
N/A
N/A
N/A
3
1,2
1,2
1
1,3
1
2
3
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Quality Characteristics
Contractor
Test Result
Specification 
Limits
Yes
No
Meet 
Specifications
Test 
Method
Asphalt Modifier for Asphalt Rubber Binder
LP-10
LP-10
LP-10
LP-10
― 
CT 208
Scrap tire CRM gradation 
(% passing No. 8 sieve)
High natural CRM gradation 
( % passing No. 10 sieve)
Wire in CRM (% max.)
CRM particle length ( inch max.)
Fabric in CRM (% max.)
CRM specific gravity
ASTM D 297 
Natural rubber content in high natural CRM (%)
100
100
0.01
0.05
3/16
1.1 -- 1.2
40.0 -- 48.0
Viscosity, m²/s, (x 10    ) at 100 ºC
Flash Point, CL.O.C., ºC 
Asphaltenes, percent by mass
Aromatics, percent by mass 
ASTM D 445
ASTM D 92
ASTM D 2007
ASTM D 2007
-6
19 - 36
207 minimum 
0.1 maximum 
55 minimum
Crumb Rubber Modifier (CRM)
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Asphalt Rubber Binder
Quality Characteristics
Contractor
Test Result
Specification 
Limits
Yes
No
Meet 
Specifications
Test 
Method
All test results for job mix formula renewal are in compliance with the specifications.
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   Six hours (360 minutes) after CRM addition, reduce the oven temperature to 275 ºF for a period of 16 hours. After the 16-hour cooldown (1320 minutes
   after CRM addition), reheat the binder to the reaction temperature expected during production (350 ºF) for sampling and testing at 24 hours (1440 minutes).
1
Cone penetration @ 77  ºF, 0.10-mm
Resilience @ 77  ºF, percent rebound
Field softening point,  ºF
Viscosity @ 375  ºF, centipoises
25 - 70
ASTM D 217
1,500 4,000
LP-11
125 - 165
ASTM D 36
18 minimum 
ASTM D 5329 
Asphalt Rubber Binder Reaction Design Profile
Test
Limits
Minutes of Reaction
45
60
90
120
240
360
1440
25 - 70
1,500 - 4,000
125 - 165
18 min.
Cone penetration @ 77  ºF, 0.10-mm
(ASTM D 217)
Resilience @ 77  ºF, percent rebound
(ASTM D 5329)
Field softening point,  ºF
(ASTM D 36)
Viscosity, centipoises
(LP-11)
8.0.1291.1.339988.308172
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