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AGGREGATE GRADATION
Aggregate Gradation
Bin/Feed
Bin and or Feed
1
1	
2
2
3
3
4	
5
6
7
8
Column 8
Lime
Lime
Material Name

Material Name
Lime
Lime
%Bin of Blend w/ RAP/RAS
(Untreated Aggs):
Percentage of Bin of Blend with Reclaimed Asphalt Pavement and or Reclaimed Asphalt Shingles,Untreated Aggregates
%Bin of Blend w/ RAP/RAS
(Lime Treated Aggs):
Percentage of Bin of Blend with Reclaimed Asphalt Pavement and or Reclaimed Asphalt Shingles, Lime Treated Aggregates
%Agg of Blend w/ RAP/RAS:
Percentage of Aggregates of Blend with Reclaimed Asphalt Pavement and or Reclaimed Asphalt Shingles
Sieve Size
Sieve Size
                      % Passing
Percentage of Passing
2"
2 inch
1½"
1 and a half inches
1"
1 inch
¾"
3 fourths of an inch
½"
half an inch
⅜"
3 eighths of an inch
No. 4
Number 4
No. 8
Number 8
No. 16
Number 16
No. 30
Number 30
No. 50
Number 50
No. 100
Number one hundred
No. 200
Two hundred
Lab Batch Mix Design Method
Lab Bath Mix Design Method
Combined Gradation
(JMF TV) 
Combined Gradation, Job Mix Formula Target Value
Target Value Limits
Target Value Limits
Lower
Lower
Upper
Upper
Bin 1
Bin 1
Bin 2
Bin 2
Bin 3
Bin 3
Bin 4
Bin 4
Bin 5
Bin 5
Bin 6
Bin 6
Bin 7
Bin 7
Bin 8
NOTES: If submitting AASHTO T283 and T324 test results separately from initial DOT CEM-3512P submittal, resubmit pages 1, 7, and 8 with test results.
Note and or Remarks,  If submitting American Association of State Highway and Transportation Officials T 283 and T 324 test results separately from initial C E M 3512 P submittal, resubmit pages 1, 7 and 8 with test results.
Forms in DOT CEM-3512P are similar to California Test 384
Forms in C E M S 3512 P are identical to California Test 384
The information provided in this form must be in accordance with "Hot Mix Asphalt" of the Caltrans Specifications and the Test Method indicated.For information concerning this form, contact the METS Office of Roadway Materials Testing at (916) 227-7303.
The information provided in this form must be in accordance with  quote Hot Mix Asphalt quote of the Caltrans Specifications and the Test Method indicated. For information concerning this form, contact the Materials Engineering and Testing Services Office of Roadway Materials Testing at 916 227 7303.
FHWA 0.45 Power Gradation Chart
Federal Highway Administration  0.45 Power Gradation Chart
Percent Passing
Percentage Passing
100
1 hundred
90
90
80
80
70
70
60
60
50
50
40
40
30
30
20	
20
10
10
0
Zero
100 to 90 Percent Passing
100 to 90 Percent PassingSieve Size Number 200
100 to 90 Percent PassingSieve Size Number 100
100 to 90 Percent PassingSieve Size Number 50
100 to 90 Percent PassingSieve Size Number 30
100 to 90 Percent PassingSieve Size Number 16
100 to 90 Percent PassingSieve Size Number 8
100 to 90 Percent PassingSieve Size Number 4
100 to 90 Percent PassingSieve Size Three-Eighths of an Inch
100 to 90 Percent PassingSieve Size Half an Inch
100 to 90 Percent PassingSieve Size Three-Fourths of an Inch
100 to 90 Percent PassingSieve Size Number One Inch
100 to 90 Percent PassingSieve Size One and Half Inches
100 to 90 Percent PassingSieve Size 2 Inches
#200
Number 2 hundred
#100
Number 1 hundred
#50	
number 50
#30
Number 30
#16
number 16
#8
number 8
#4
number 4
⅜"
3 eights of an inch
½"
half an inch
¾"
3 fourth of an inch
1"
1 inch
1½"
1 and a half an inch
2"
2 inch
Sieve Size
Sieve Size
90 to 80 Percent Passing
90 to 80 Percent PassingSieve Size Number 200
100 to 90 Percent PassingSieve Size Number 100
100 to 90 Percent PassingSieve Size Number 50
100 to 90 Percent PassingSieve Size Number 30
100 to 90 Percent PassingSieve Size Number 16
100 to 90 Percent PassingSieve Size Number 8
100 to 90 Percent PassingSieve Size Number 4
100 to 90 Percent PassingSieve Size Three-Eighths of an Inch
100 to 90 Percent PassingSieve Size Half an Inch
100 to 90 Percent PassingSieve Size Three-Fourths of an Inch
100 to 90 Percent PassingSieve Size Number One Inch
100 to 90 Percent PassingSieve Size One and Half Inches
100 to 90 Percent PassingSieve Size 2 Inches
80 to  Percent Passing
80 to 70 Percent PassingSieve Size Number 200
100 to 90 Percent PassingSieve Size Number 100
100 to 90 Percent PassingSieve Size Number 50
100 to 90 Percent PassingSieve Size Number 30
100 to 90 Percent PassingSieve Size Number 16
100 to 90 Percent PassingSieve Size Number 8
100 to 90 Percent PassingSieve Size Number 4
100 to 90 Percent PassingSieve Size Three-Eighths of an Inch
100 to 90 Percent PassingSieve Size Half an Inch
100 to 90 Percent PassingSieve Size Three-Fourths of an Inch
100 to 90 Percent PassingSieve Size Number One Inch
100 to 90 Percent PassingSieve Size One and Half Inches
100 to 90 Percent PassingSieve Size 2 Inches
100 to 90 Percent Passing
70 to 60 Percent PassingSieve Size Number 200
100 to 90 Percent PassingSieve Size Number 100
100 to 90 Percent PassingSieve Size Number 50
100 to 90 Percent PassingSieve Size Number 30
100 to 90 Percent PassingSieve Size Number 16
100 to 90 Percent PassingSieve Size Number 8
100 to 90 Percent PassingSieve Size Number 4
100 to 90 Percent PassingSieve Size Three-Eighths of an Inch
100 to 90 Percent PassingSieve Size Half an Inch
100 to 90 Percent PassingSieve Size Three-Fourths of an Inch
100 to 90 Percent PassingSieve Size Number One Inch
100 to 90 Percent PassingSieve Size One and Half Inches
100 to 90 Percent PassingSieve Size 2 Inches
100 to 90 Percent Passing
60 to 50 Percent PassingSieve Size Number 200
100 to 90 Percent PassingSieve Size Number 100
100 to 90 Percent PassingSieve Size Number 50
100 to 90 Percent PassingSieve Size Number 30
100 to 90 Percent PassingSieve Size Number 16
100 to 90 Percent PassingSieve Size Number 8
100 to 90 Percent PassingSieve Size Number 4
100 to 90 Percent PassingSieve Size Three-Eighths of an Inch
100 to 90 Percent PassingSieve Size Half an Inch
100 to 90 Percent PassingSieve Size Three-Fourths of an Inch
100 to 90 Percent PassingSieve Size Number One Inch
100 to 90 Percent PassingSieve Size One and Half Inches
100 to 90 Percent PassingSieve Size 2 Inches
100 to 90 Percent Passing
50 to 40 Percent PassingSieve Size Number 200
100 to 90 Percent PassingSieve Size Number 100
100 to 90 Percent PassingSieve Size Number 50
100 to 90 Percent PassingSieve Size Number 30
100 to 90 Percent PassingSieve Size Number 16
100 to 90 Percent PassingSieve Size Number 8
100 to 90 Percent PassingSieve Size Number 4
100 to 90 Percent PassingSieve Size Three-Eighths of an Inch
100 to 90 Percent PassingSieve Size Half an Inch
100 to 90 Percent PassingSieve Size Three-Fourths of an Inch
100 to 90 Percent PassingSieve Size Number One Inch
100 to 90 Percent PassingSieve Size One and Half Inches
100 to 90 Percent PassingSieve Size 2 Inches
40 to 30 Percent Passing
40 to 30 Percent PassingSieve Size Number 200
100 to 90 Percent PassingSieve Size Number 100
100 to 90 Percent PassingSieve Size Number 50
100 to 90 Percent PassingSieve Size Number 30
100 to 90 Percent PassingSieve Size Number 16
100 to 90 Percent PassingSieve Size Number 8
100 to 90 Percent PassingSieve Size Number 4
100 to 90 Percent PassingSieve Size Three-Eighths of an Inch
100 to 90 Percent PassingSieve Size Half an Inch
100 to 90 Percent PassingSieve Size Three-Fourths of an Inch
40 to 30 Percent PassingSieve Size Number One Inch
100 to 90 Percent PassingSieve Size One and Half Inches
100 to 90 Percent PassingSieve Size 2 Inches
30 to 20 Percent Passing
30 to 20 Percent PassingSieve Size Number 200
100 to 90 Percent PassingSieve Size Number 100
100 to 90 Percent PassingSieve Size Number 50
100 to 90 Percent PassingSieve Size Number 30
100 to 90 Percent PassingSieve Size Number 16
100 to 90 Percent PassingSieve Size Number 8
100 to 90 Percent PassingSieve Size Number 4
100 to 90 Percent PassingSieve Size Three-Eighths of an Inch
100 to 90 Percent PassingSieve Size Half an Inch
100 to 90 Percent PassingSieve Size Three-Fourths of an Inch
100 to 90 Percent PassingSieve Size Number One Inch
100 to 90 Percent PassingSieve Size One and Half Inches
100 to 90 Percent PassingSieve Size 2 Inches
20 to 10 Percent Passing
20 to 10 Percent PassingSieve Size Number 200
100 to 90 Percent PassingSieve Size Number 100
100 to 90 Percent PassingSieve Size Number 50
100 to 90 Percent PassingSieve Size Number 30
100 to 90 Percent PassingSieve Size Number 16
100 to 90 Percent PassingSieve Size Number 8
100 to 90 Percent PassingSieve Size Number 4
100 to 90 Percent PassingSieve Size Three-Eighths of an Inch
100 to 90 Percent PassingSieve Size Half an Inch
100 to 90 Percent PassingSieve Size Three-Fourths of an Inch
100 to 90 Percent PassingSieve Size Number One Inch
100 to 90 Percent PassingSieve Size One and Half Inches
100 to 90 Percent PassingSieve Size 2 Inches
10 to 0 Percent Passing
10 to 0 Percent PassingSieve Size Number 200
100 to 90 Percent PassingSieve Size Number 100
100 to 90 Percent PassingSieve Size Number 50
100 to 90 Percent PassingSieve Size Number 30
100 to 90 Percent PassingSieve Size Number 16
100 to 90 Percent PassingSieve Size Number 8
100 to 90 Percent PassingSieve Size Number 4
100 to 90 Percent PassingSieve Size Three-Eighths of an Inch
100 to 90 Percent PassingSieve Size Half an Inch
100 to 90 Percent PassingSieve Size Three-Fourths of an Inch
100 to 90 Percent PassingSieve Size Number One Inch
100 to 90 Percent PassingSieve Size One and Half Inches
100 to 90 Percent PassingSieve Size 2 Inches
AGGREGATE QUALITY (See Note 1)
Aggregate Quality, see note 1
Quality Characteristic/Property
Quality Characteristic and or Property
Test Method
Test Method
Test Result
Test Result
Crushed particles, coarse aggregate
One fractured face (%)
Crushed particles, coarse aggregateOne fractured face percentage
AASHTO T 335
Method 2
American Association of State Highway and Transportation Officials T 335Method 2
Crushed particles, coarse aggregate
Two fractured faces (%)
Crushed particles, coarse aggregateTwo fractured faces percentage
AASHTO T 335
Method 1
American Association of State Highway and Transportation Officials T 335 Method 1
Crushed particles, fine aggregate
(Passing No. 4 sieve and retained on No. 8 sieve)
One fractured face (%)
Crushed particles, fine aggregate,Passing Number 4 sieve and retained on Number 8 sieve,One fractured face percentage
AASHTO T 335
Method 1
American Association of State Highway and Transportation Officials T 335 Method 1
Los Angeles Rattler, Loss at 100 Rev. (%)
Los Angeles Rattler, Loss at 100 Revolution percentage
AASHTO T 96
American Association of State Highway and Transportation Officials T 96
Los Angeles Rattler, Loss at 500 Rev. (%)
Los Angeles Rattler, Loss at 500 Revolution percentage
AASHTO T 96
American Association of State Highway and Transportation Officials T 96
Sand equivalent	
Sand equivalent	
AASHTO T 176
American Association of State Highway and Transportation Officials T 176
Fine aggregate angularity (%)
Fine aggregate angularity percentage
AASHTO T 304
Method A
American Association of State Highway and Transportation Officials T 304
Flat and elongated particles (% by mass at 5:1)
Flat and elongated particles, percentage by mass at 5 to 1
ASTM D 4791
American Society for Testing and Standards D 4791
Plasticity Index
Plasticity Index
California Test 204
California Test 204
Bulk specific gravity (oven dry) of coarse aggregate
Bulk specific gravity, oven dry, of coarse aggregate
AASHTO T 85
American Association of State Highway and Transportation Officials T 85
Absorption of coarse aggregate
Absorption of coarse aggregate
AASHTO T 85
American Association of State Highway and Transportation Officials T85
Bulk specific gravity (SSD) of fine aggregate
Bulk specific gravity, saturated surface dry, of fine aggregate
AASHTO T 84
American Association of State Highway and Transportation Officials T 84
Bulk specific gravity of fine aggregate
Bulk specific gravity of fine aggregate
AASHTO T 84
American Association of State Highway and Transportation Officials T 84
Apparent specific gravity of fine aggregate
Apparent specific gravity of fine aggregate
AASHTO T 84
American Association of State Highway and Transportation Officials T 84
Apparent specific gravity of supplemental fines
Apparent specific gravity of supplemental fines
AASHTO T 84
American Association of State Highway and Transportation Officials T 84
Absorption of fine aggregate
Absorption of fine aggregate
AASHTO T 84
American Association of State Highway and Transportation Officials T 84
Bulk specific gravity of the aggregate blend
Bulk specific gravity of the aggregate blend
MS-2 Asphalt Mixtures
(See Note 2)
M S  2 Asphalt Mixtures, see note 2
NON STANDARD SPECIAL PROVISION SPECIFIED QUALITY CHARACTERISTICS
Non Standard Special Provision Specified Quality Characteristics
Quality Characteristic/Property
Quality Characteristic and or Property
Test Method
Test Method
Test Result
Test Result
Sodium sulfate soundness
Sodium sulfate soundness
AASHTO T 104
American Association of State Highway and Transportation Officials T 104
Cleanness value
Cleanness value
California Test 227
California Test 227
Fine aggregate durability Index
Fine aggregate durability Index
AASHTO T 210
American Association of State Highway and Transportation Officials T 210
Coarse aggregate durability Index
Coarse aggregate durability Index
AASHTO T 210
American Association of State Highway and Transportation Officials T 210
Tensile strength dry untreated
Tensile strength dry untreated
AASHTO T 283
American Association of State Highway and Transportation Officials T 283
Tensile strength ratio, wet
Tensile strength wet untreated
AASHTO T 283
American Association of State Highway and Transportation Officials T 283
NOTES
NOTE 1: Aggregate must comply with the quality specifications before it is treated with lime.
NOTE 2: See MS-2 (7th Edition).
Note.1, Aggregate must comply with the quality specifications before it is treated with lime.2, See MS 2, 7th Edition.
RECLAIMED ASPHALT MATERIAL AGGREGATE GRADATION, ASPHALT BINDER CONTENT, AND THEORETICAL MAXIMUM SPECIFIC GRAVITY
Reclaimed Asphalt Material Aggregate gradation, Asphalt Binder Content, and theoretical Maximum Specific Gravity
% RAP/RAS
(See Note 4)
percentage Reclaimed Asphalt Pavement and or Reclaimed Asphalt Shingles, See Note 4
ASTM D 2172 (Method B), AASHTO T 30 and AASHTO T 209 (See Notes 1, 2, & 3)
American Society for Testing and Standards D 2172, Method B, American Association of State Highway and Transportation Officials T 30 and American Association of State Highway and Transportation Officials T 209, See Notes 2, and 3
AASHTO T 308 (Method A) and AASHTO T 30 (See Note 2)
American Association of State Highway and Transportation Officials T 308, Method A, and American Association of State Highway and Transportation Officials T 30, See Note 2
Aggregate
Gradation
Correlation
Factor
(See Note 3)
Aggregate Gradation Correlation Factor, See Note 3
% Passing
Percentage of Passing
2"
2 inch
1½"
1 and a half inch
1"
1 inch
¾"
3 fourths of an inch
½"
half an inch
⅜"
3 eights of an inch
No. 4
Number 4
No. 8
Number 8
No. 16
Number 16
No. 30
Number 30
No. 50
Number 50
No. 100
Number 1 hundred
No. 200
Number 200
Asphalt Binder Content
(See Note 7)
Asphalt Binder Content, See Note 7
Maximum
Specific Gravity
Maximum Specific Gravity
NOTES
NOTE 1: A minimum of 3 samples are required. Determine the asphalt binder content of each RAP sample under ASTM D 2172 (Method B) or AASHTO T 164 (Method B). Perform a sieve analysis on each sample of recovered aggregate under AASHTO T 30. Determine the theoretical maximum specific gravity (Rice) of each RAP sample under AASHTO T 209.
NOTE 2: A minimum of 3 samples are required. Burn asphalt from each RAP sample in accordance with AASHTO T 308 (Method A). Calculate and report asphalt binder content for information only. Perform a sieve analysis on each sample of recovered aggregate in accordance with AASHTO T 30, for each ignition oven to be used for testing during production.
NOTE 3: The correlation factor for each sieve is determined by taking the average gradation of the ASTM D 2172 (Method B) or AASHTO T 164 (Method B) samples minus the average gradation of the AASHTO T 308 (Method A) samples.
NOTE 4: By RAP/RAS Aggregate in Aggregate Blend; RAS Aggregate includes RAS Aggregate and unavailable RAS asphalt.
NOTE 5: By RAP/RAS Aggregate & Asphalt in Bin/Coldfeed Blend.
NOTE 6: Use the average of three test samples used to calculate the combined gradation, asphalt binder content, and maximum gravity - See pages 10, 11 & 12 of DOT CEM-3512P
NOTE 7: By total weight of mix; RAS asphalt content includes unavailable RAS asphalt.
Notes and Remarks.1. A minimum of 3 samples are required. Determine the asphalt binder content of each Reclaimed Asphalt Pavement sample under American Society for Testing and Standards D 2172, Method B, or American Association of State Highway and Transportation Officials T 164, Method B. Perform a sieve analysis on each sample of recovered aggregate under American Association of State Highway and Transportation Officials T 30. Determine the theoretical maximum specific gravity, Rice, of each Reclaimed Asphalt Pavement sample under American Association of State Highway and Transportation Officials T 209.2, A minimum of 3 samples are required. Burn asphalt from each Reclaimed Asphalt Pavement sample in accordance with American Association of State Highway and Transportation Officials T 308, Method A. Calculate and report asphalt binder content for information only. Perform a sieve analysis on each sample of recovered aggregate in accordance with American Association of State Highway and Transportation Officials T 30, for each ignition oven to be used for testing during production.3, The correlation factor for each sieve is determined by taking the average gradation of the American Society for Testing and Standards D 2172, Method B or American Association of State Highway and Transportation Officials T 164, Method B, samples minus the average gradation of the American Association of State Highway and Transportation Officials T 308, Method A, samples.4. By Reclaimed Asphalt Pavement and or Reclaimed Asphalt Shingles Aggregate in Aggregate Blend, Reclaimed Asphalt Shingles Aggregate includes Reclaimed Asphalt Shingles Aggregate and unavailable Reclaimed Asphalt Shingles asphalt.5. By Reclaimed Asphalt Pavement and or Reclaimed Asphalt Shingles Aggregate & Asphalt in Bin and or Cold feed Blend.6. Use the average of three test samples used to calculate the combined gradation, asphalt binder content, and maximum gravity, See pages 10, 11 and 12 of CEM-3512P7. By total weight of mix, Reclaimed Asphalt Shingles asphalt content includes unavailable Reclaimed Asphalt Shingles asphalt.
Test Method
Test Method
% RAP/RAS
(See Note 5)
percentage Reclaimed Asphalt Pavement and or Reclaimed Asphalt Shingles, See Note 5
Sieve Size
Sieve Size
Coarse RAP
(See Note 6)
Coarse Reclaimed Asphalt Pavement,See Note 6
Fine RAP
(See Note 6)
Fine Reclaimed Asphalt Pavement,See Note 6
 RAS
(See Note 6)
Reclaimed Asphalt Shingles,See Note 6
Combined
Combined
Coarse RAP
(See Note 6)
Coarse Reclaimed Asphalt Pavement,See Note 6
Fine RAP
(See Note 6)
Fine Reclaimed Asphalt Pavement,See Note 6
 RAS
(See Note 6)
Reclaimed Asphalt Shingles,See Note 6
Combined
Combined
RAP SOURCE
RAS SOURCE
ASPHALT BINDER (See Notes 1 & 2)
Asphalt Binder, see notes 1 and 2
Quality Characteristics
Quality Characteristics
Test Method
Test Method
Test Result
Test Result
Specific gravity
Specific gravity
AASHTO T 228
American Association of State Highway and Transportation Officials T 228
Dynamic Shear (RTFO residue), Test Temp per Section 92, "Asphalts," of the Standard Specifications
Dynamic Shear, Rolling Thin Film Oven residue, Test Temp per Sec 92 "Asphalts" of the Standard Specifications
AASHTO T 315
American Association of State Highway and Transportation Officials T 228
NOTES
NOTE 1:         Including base asphalt in asphalt rubber binder.
NOTE 2:         Asphalt binder treated with liquid antistrip must comply with Section 92, "Asphalts," of the Standard Specifications for the grade specified.
Notes.1. Including base asphalt in asphalt rubber binder.2. Asphalt binder treated with liquid anti strip must comply with Section 92 quote Asphalts quote of the Standard Specifications for the grade specified.
ANTISTRIP ADDITIVES
Anti Strip Additives
Quality Characteristic
Quality Characteristic
Test Method
Test Method
Test Result
Test Result
Liquid antistrip (LAS) total amine value (min.)
Liquid anti strip  total amine value, minimum
ASTM D 2074
American Society for Testing and Standards D 2074
NOTES
NOTE 3:         Liquid Antistrip must be between 0.25 and 1.0 percent by weight of asphalt binder.
NOTE 4:         Combined lime ratio must be between 0.8 and 1.5 by weight of dry aggregate (may be reduced to 0.5 to 1.0 for OGFC).
Notes.3. Liquid Anti strip must be between 0.25 and 1.0 percent by weight of asphalt binder.4. Combined lime ratio must be between 0.8 and 1.5 by weight of dry aggregate, may be reduced to 0.5 to 1.0 for Open Graded Friction Course.
WARM MIX ASPHALT TECHNOLOGY
Warm Mix Asphalt Technology
Warm mix asphalt technology type
Warm mix asphalt technology type
NOTES:
NOTE 5:         Water injection technology is not required for laboratory mix design.
Note.5. Water injection technology is not required for laboratory mix design.
RECYCLING AGENT
ASPHALT RUBBER BINDER	
Asphalt Rubber Binder
ASPHALT MODIFIER
Asphalt Modifier
Quality Characteristics
Quality Characteristics
Test Method
Test Method
Test Result
Test Result
Specification Limits
Specification Limits
Viscosity, m2/s (x10-6) at 100°C
Viscosity, m squared  over s times x times 10 to the power of negative 6 at 100 degrees Celsius
ASTM D 445
American Society for Testing and Standards D 445
19 to 36 (±3)
19 to 36, plus negative 3
Flash Point, Cleveland Open Cup, °C (min.)
Flash Point, Cleveland Open Cup, degrees Celsius, minimum
ASTM D 92
American Society for Testing and Standards D 92
207
207
Asphaltenes, percent by mass (max.)
Asphaltenes, percent by mass, maximum
ASTM D 2007
American Society for Testing and Standards D 2007
0.1
0 point 1
Aromatics, percent by mass (min.)
Aromatics, percent by mass, minimum
ASTM D 2007
American Society for Testing and Standards D 2007
55
55
CRUMB RUBBER MODIFIER (CRM)
Crumb Rubber Modifier
Quality Characteristics
Quality Characteristics
Test Method
Test Method
Test Result
Test Result
Specification Limits
Specification Limits
Scrap tire CRM gradation (% passing No. 8 sieve)
Scrap tire Crumb Rubber Modifier gradation, percent passing Number 8 sieve
California Test 385
California Test 385
100
100
High natural CRM gradation (% passing No. 10 sieve)
High natural Crumb Rubber Modifier gradation, percent passing Number 10 sieve
100
100
Wire in CRM (% max.)
Wire in Crumb Rubber Modifier, percent maximum
0.01
0.01
Fabric in CRM (% max.)
Fabric in Crumb Rubber Modifier percent maximum
0.05
0.05
CRM particle length (inch max.)
Crumb Rubber Modifier particle length, inch maximum
N/A
Not Applicable
3/16
3 sixteenth
CRM specific gravity
Crumb Rubber Modifier specific gravity
California Test 208
California Test 208
1.1 — 1.2
1 point 1 through 1 point 2
Natural rubber content in high natural CRM (%)
Natural rubber content in high natural Crumb Rubber Modifier in percentage
ASTM D 297
American Society for Testing and Standards D 297
40.0 — 48.0
40 point 0 through 48 point 0
ASPHALT RUBBER BINDER DESIGN AND PROFILE
Asphalt Rubber Binder Design and Profile
Quality
Characteristics
QualityCharacteristics
Test Method
Test Method
Minutes of Reaction (See Note)
Minutes of Reaction, See Note
45
60
60
60
90
90
120
120
240
240
360
360
1440
1440
Specification 
Limits
Specification Limits
Cone penetration @
77°F, (0.10-mm)
Cone penetration at77 degrees Fahrenheit, 0 point 10 millimeter
ASTM D 217
American Society for Testing and Standards D 217
25 — 70
25 through 70
Resilience @ 77°F,
% rebound (min.)
Resilience at 77 degrees Fahrenheit,percent rebound, minimum
ASTM D 5329
American Society for Testing and Standards D 5329
18
18
Field softening 
point,°F
Field softening point, degrees Fahrenheit,
ASTM D 36
American Society for Testing and Standards D 36
125 — 165
125 through 165
Viscosity, 
centipoises
Viscosity, centipoises
ASTM D 7741
American Society for Testing and Standards D 7741
1,500 -— 4,000
1,500 through 4,000
NOTES:
    Six hours (360 minutes) after CRM addition, reduce the oven temperature to 275°F for a period of 16 hours. After the 16-hour cool-down (1320 minutes after CRM addition), reheat the binder to the reaction temperature expected during production (350°F - 425°F) for sampling and testing at 24 hours (1440 minutes).
Note. Six hours, 360 minutes, after Crumb Rubber Modifier addition, reduce the oven temperature to 275 degrees Fahrenheit for a period of 16 hours. After the 16 hour cool down, 1320 minutes after Crumb Rubber Modifier addition, reheat the binder to the reaction temperature expected during production, 350 degrees Fahrenheit through 425 degrees Fahrenheit for sampling and testing at 24 hours, 1440 minutes.
FOAMING BITUMEN
Foaming Bitumen
Quality Characteristic
Quality Characteristic
Test Method
Test Method
Test Result
Test Result
Specification Limits
Specification Limits
Expansion ratio (minimum)
Expansion ratio, minimum
California Test 386
California Test 386
4
4
Half life (second minimum)
Half life, second minimum
California Test 386
California Test 386
4
4
HOT MIX ASPHALT DESIGN DATA (See Note 1)
Hot Mix Asphalt Design Data, See Note 1
Quality Characteristics
Quality Characteristics
Test Method
Test Method
Test Result
Test Result
Asphalt binder content (%)
Asphalt binder content, in percentage
AASHTO T 308
Method A
American Association of State Highway and Transportation Officials T 308Method A
Briquette bulk specific gravity
Briquette bulk specific gravity
AASHTO T 275
American Association of State Highway and Transportation Officials T 275
Maximum specific gravity
Maximum specific gravity
AASHTO T 209
American Association of State Highway and Transportation Officials T 209
Air voids content (%)
Air voids content, in percentage
MS-2 Asphalt Mixtures
(See Note 4)
M S 2 Asphalt Mixtures, See Note 4
Voids in mineral aggregate (%)
Voids in mineral aggregate, in percentage
MS-2 Asphalt Mixtures
(See Note 4)
M S 2 Asphalt Mixtures, See Note 4
Effective specific gravity of RAP aggregate
only
Effective specific gravity of Reclaimed Asphalt Pavement aggregate only
MS-2 Asphalt Mixtures
(See Note 4)
M S 2 Asphalt Mixtures, See Note 4
Dust proportion
Dust proportion
MS-2 Asphalt Mixtures
(See Note 4)
M S 2 Asphalt Mixtures, See Note 4
Effective specific gravity of aggregate
Effective specific gravity of aggregate
MS-2 Asphalt Mixtures
(See Note 4)
M S 2 Asphalt Mixtures, See Note 4
Moisture susceptibility (minimum dry strength, 
psi) untreated (See Note 2)
Moisture susceptibility, minimum dry strength, pounds per square inch, untreated, See Note 2
AASHTO T 283
American Association of State Highway and Transportation Officials T 283
Moisture susceptibility (minimum dry strength, 
psi) untreated (See Note 2)
Moisture susceptibility, minimum dry strength, pounds per square inch, untreated, See Note 2
AASHTO T 283
American Association of State Highway and Transportation Officials T 283
Moisture susceptibility (minimum dry strength, 
psi) untreated (See Note 2)
Moisture susceptibility, minimum dry strength, pounds per square inch, untreated, See Note 2
AASHTO T 283
American Association of State Highway and Transportation Officials T 283
Moisture susceptibility (minimum dry strength, 
psi) untreated (See Note 2)
Moisture susceptibility, minimum dry strength, pound per square inch, untreated, See Note 2
AASHTO T 283
American Association of State Highway and Transportation Officials T 283
Hamburg wheel track
(minimum number of passes at 0.5 inch
maximum rut depth)
Hamburg wheel track,minimum number of passes at 0 point 5 inch maximum rut depth
Hamburg wheel track
(inflection point minimum number of passes) 
Hamburg wheel track, inflection point minimum number of passes 
California Test 389
California Test 3 8 9 
California Test 389
California Test 3 8 9 
Results to be submitted with 
verification sample.  Prior resident 
engineer's approval required.
Results to be submitted with verification sample.  Prior resident engineer's approval required.
Results to be submitted with 
verification sample.  Prior resident 
engineer's approval required.
Results to be submitted with verification sample.  Prior resident engineer's approval required.
Results to be submitted with 
verification sample.  Prior resident 
engineer's approval required.
Results to be submitted with verification sample.  Prior resident engineer's approval required.
Recovered asphalt from HMA Mix
Hamburg wheel track, inflection point minimum number of passes 
Section 92 
Asphalts
American Association of State Highway and Transportation Officials T 324, Modified
Delta Tc
Hamburg wheel track, inflection point minimum number of passes 
ASTM D
7643
American Association of State Highway and Transportation Officials T 324, Modified
Results to be submitted with 
verification sample.  Prior resident 
engineer's approval required.
Results to be submitted with verification sample.  Prior resident engineer's approval required.
Results to be submitted with 
verification sample.  Prior resident 
engineer's approval required.
Results to be submitted with verification sample.  Prior resident engineer's approval required.
Results to be submitted with 
verification sample.  Prior resident 
engineer's approval required.
Results to be submitted with verification sample.  Prior resident engineer's approval required.
ASTM D
8225f
American Association of State Highway and Transportation Officials T 324, Modified
IDEAL CT
Hamburg wheel track, inflection point minimum number of passes 
I-FIT
Hamburg wheel track, inflection point minimum number of passes 
AASHTO
TP 124f
American Association of State Highway and Transportation Officials T 324, Modified
Bending Beam Fatigue
Hamburg wheel track, inflection point minimum number of passes 
AASHTO T
321f
American Association of State Highway and Transportation Officials T 324, Modified
Repeated Load Triaxial test
Hamburg wheel track, inflection point minimum number of passes 
AASHTO T
378f
American Association of State Highway and Transportation Officials T 324, Modified
Characteristics
Characteristics
Test Method
Test Method
Test Result
Test Result
Aggregate mixing temperature
Aggregate mixing temperature
Blank
Mixture compaction temperature
Mixture compaction temperature
Blank
Blank
Binder mixing temperature (±5°C)
Binder mixing temperature, plus negative 5 degrees Celsius
HMA-Type A
Ninitial (8 Gyrations)
Hot Mix Asphalt A Type AN initial, 8 Gyrations
HMA-Type A
Ndesign (85 Gyrations)
Hot Mix Asphalt Type AN design, 85 Gyrations
AASHTO T 312
American Association of State Highway and Transportation Officials T 312
HMA-Type A
Nfinal (130 Gyrations)
Hot Mix Asphalt Type AN final, 130 Gyrations
AASHTO T 312
AASHTO T 312
AASHTO T 312
American Association of State Highway and Transportation Officials T 312
RHMA-G
Ndesign (50-150 Gyrations)
Rubberized Hot Mix Asphalt GN design, 50 through 150 Gyrations
AASHTO T 312
American Association of State Highway and Transportation Officials T 312
Hamburg wheel track test specimens:
Gyrations
Height (mm)
Mass (g)
Hamburg wheel track test specimens,Gyrations.Height, in millimeter.Mass, in grams.
AASHTO T 312
American Association of State Highway and Transportation Officials T 312
AASHTO T 312
American Association of State Highway and Transportation Officials T 312
Blank
Blank
NOTES
NOTE 1: For mix design, prepare 3 briquettes separately at the proposed job mix formula and test for compliance. Report the average of 3 tests. Prepare new briquettes and test if the range of bulk specific gravity for the 3 briquettes is greater than 0.02.
NOTE 2: Attach Table 1 from AASHTO T 283. Untreated test results not required if HMA is treated.
NOTE 3: JMF submittal is not complete until all required test results are submitted.
NOTE 4: See MS-2 (7th Edition).
Note. 1. For mix design, prepare 3 briquettes separately at the proposed job mix formula and test for compliance. Report the average of 3 tests. Prepare new briquettes and test if the range of bulk specific gravity for the 3 briquettes is greater than 0 point 0 2.2. Attach Table 1 from American Association of State Highway and Transportation Officials T 283. Untreated test results not required if Hot Mix Asphalt is treated.3. Job Mix Formula submittal is not complete until all required test results are submitted.4. See M S 2, 7th, Edition.
AIR VOIDS
Air Voids
% Air Voids
Percentage Air Voids
18.0
18 point 0
16.0
16 point 0
14.0
14 point 0
12.0
12 point 0
10.0
10 point 0
8.0	
8 point 0
6.0
six point 0
4.0
four point 0
2.0
2 point 0
0.0
0 point 0
% Binder Content (TWM)
Percentage of Binder Content
3.0
3 point 0
10.0
10 point 0
9.0
9 point 0
8.0
8 point 0
7.0
7 point 0
6.0
6 point 0
5.0
5 point 0
4.0
4 point 0
UNIT WEIGHT
Unit Weight
Unit Weight (lb/ft³)
Unit Weight, pounds over feet cubed
156
152
148
144
140
136
132
128
124
120
% Binder Content (TWM)
percentage of Binder Content, T W M
3.0
10.0
9.0
8.0
7.0
6.0
5.0
4.0
VOIDS IN MINERAL AGGREGATE
Voids in Mineral Aggregate
% VMA
Percentage of Void in Mineral Aggregate
28
26
24
22
20
18
16
14
12
10
% Binder Content (TWM)
percentage of Binder Content, T W M
3.0
10.0
9.0
8.0
7.0
6.0
5.0
4.0
RAP EVALUATION:     Determine the asphalt content and gradation of the RAP aggregate for the samples provided:
RAP 1 
Given:
Test
CT 125 
Part 1
ASTM D2172 or AASHTO T164 Method B
AASHTO T308
AASHTO T209
MS-2 (See Note 5)
RAP Sample
Weight (lbs.)
Asphalt Content (%)(See Note 1)
AsphaltContent (%)
(See Note 2)
Theo. Max Specific Gravity of RAP (Gmm)
Effective Specific Gravity of RAP Aggregate
(See Notes 3 & 4)
1
2
3
Avg.
NOTES
NOTE 1: By total weight of mix. 
NOTE 2: For information purposes only. 
NOTE 3: Assume effective specific gravity is equal to bulk specific gravity for RAP;
NOTE 4: Specific gravity of RAP binder is 1.02. 
NOTE 5: See MS-2 (7th Edition).
  Sample 1
  Sample 2
  Sample 3
Sieve Size
ASTM D2172 or AASHTO T164 Method B
AASHTO T308
ASTM D2172 or AASHTO T164 Method B
AASHTO T308
ASTM D2172 or AASHTO T164 Method B
AASHTO T308
2"
1 1/2"
1"
3/4"
1/2"
3/8"
No. 4
No. 8
No. 16
No. 30
No. 50
No. 100
No. 200
AASHTO T30 RAP Gradation (Aggregate Recovered from ASTM D2172 / AASHTO T164  and AASHTO T308)
Calculate: RAP Aggregate Gradation Correlation Factor    
For Each Sieve: RAP Aggregate Gradation Correlation Factor = (Average ASTM D2172 / AASHTO T164 Method B Gradation) - (Average AASHTO T308 Gradation)
      
 Average RAP Gradation
Sieve Size
ASTM D2172 or AASHTO T164 Method B
AASHTO T308
Correlation Factor
2"
1 1/2"
1"
3/4"
1/2"
3/8"
No. 4
No. 8
No. 16
No. 30
No. 50
No. 100
No. 200
RAP EVALUATION:     Determine the asphalt content and gradation of the RAP aggregate for the samples provided:
RAP 2 
Given:
Test
CT 125 
Part 1
ASTM D2172 or AASHTO T164 Method B
AASHTO T308
AASHTO T209
MS-2 (See Notes 5)
RAP Sample
Weight (lbs.)
Asphalt Content (%)
(See Note 1)
AsphaltContent (%)
(See Note 2)
Theo. Max Specific Gravity of RAP (Gmm)
Effective Specific Gravity of RAP Aggregate
(See Notes 3 & 4)
1
2
3
Avg.
NOTES
NOTE 1: By total weight of mix; 
NOTE 2: For information purposes only; 
NOTE 3: Assume effective specific gravity is equal to bulk specific gravity for RAP.
NOTE 4: Specific gravity of RAP binder is 1.02
NOTE 5: See MS-2 (7th Edition).
  Sample 1
  Sample 2
  Sample 3
Sieve Size
ASTM D2172 or AASHTO T164 Method B
AASHTO T308
ASTM D2172 or AASHTO T164 Method B
AASHTO T308
ASTM D2172 or AASHTO T164 Method B
AASHTO T308
1/2"
3/8"
No. 4
No. 8
No. 16
No. 30
No. 50
No. 100
No. 200
AASHTO T30 RAP Gradation (Aggregate Recovered from ASTM D2172 / AASHTO T164  and AASHTO T308)
Calculate: RAP Aggregate Gradation Correlation Factor    
For Each Sieve: RAP Aggregate Gradation Correlation Factor = (Average ASTM D2172 / AASHTO T164 Method B Gradation) - (Average          AASHTO T308 Gradation)
      
 Average RAP Gradation
Sieve Size
ASTM D2172 or AASHTO T164 Method B
AASHTO T308
Correlation Factor
1/2"
3/8"
No. 4
No. 8
No. 16
No. 30
No. 50
No. 100
No. 200
RAS EVALUATION:     Determine the asphalt content and gradation of the RAS aggregate for the samples provided:
RAS
Given:
Test
CT 125
Part 1
ASTM D2172 or AASHTO T164 Method B
AASHTO T308
AASHTO T176
RAS 
Sample
Weight (lbs.)
Asphalt Content (%)
(See Note 1)
Asphalt Content (%)
(See Note 2)
Theo. Max Specific Gravity of 
RAS (Gmm)
1
2
3
Avg.
NOTES
NOTE 1: By total weight of mix.NOTE 2: For information purposes only. 
  Sample 1
  Sample 2
  Sample 3
Sieve Size
ASTM D2172 or AASHTO T164 Method B
AASHTO T308
ASTM D2172 or AASHTO T164 Method B
AASHTO T308
ASTM D2172 or AASHTO T164 Method B
AASHTO T308
2"
1 1/2"
1"
3/4"
1/2"
3/8"
No. 4
No. 8
No. 16
No. 30
No. 50
No. 100
No. 200
AASHTO T30 RAS Gradation (Aggregate Recovered from ASTM D2172 / AASHTO T164  and AASHTO T308)
Calculate: RAS Aggregate Gradation Correlation Factor    
For Each Sieve: RAS Aggregate Gradation Correlation Factor = (Average ASTM D2172 / AASHTO T164 Method B Gradation) - (Average AASHTO T308   Gradation)
Average RAP Gradation
Sieve Size
ASTM D2172 or AASHTO T164 Method B
AASHTO T308
Correlation Factor
2"
1 1/2"
1"
3/4"
1/2"
3/8"
No. 4
No. 8
No. 16
No. 30
No. 50
No. 100
No. 200
ADA Notice
ADA Notice
This document is available in alternate accessible formats. For more information, contact the Forms Management Unit at 279 234 2284, Teletype 711, in writing at Forms Management Unit, 1120 N Street, Mail Station 89, Sacramento, California 95814, or by email at Forms.Management.Unit@dot.ca.gov
This document is available in alternative accessible formats. For more information, please contact the Forms Management Unit at (279) 234-2284, TTY 711, in writing at Forms Management Unit, 1120 N Street, MS-89, Sacramento, CA 95814, or by email at Forms.Management.Unit@dot.ca.gov.
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