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                                                       Dan Johnson 

• Field Applications 

                                                        Steve Henne 

• Observation and remarks 
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SECTION 400  

Main Items Time Line 

CMS 2002: 
• ITEM 402: Asphalt Concrete Intermediate Course 

• ITEM 404: Asphalt Concrete Surface Course 

• ITEM 415: Asphalt Concrete with Fibers 

• ITEM 416: Asphalt Concrete, Contractor Mix Design 

CMS 2003: 
Item 416 was modified for use by Supplemental spec 

1542 “IN PLACE DENSITY OF HOT-MIXED ASPHALT” adapted from 

ODOT items 448 & 446. 

CMS 2012: 
Item 415  Removed 

Items 402,404,416 discontinued and replaced by ODOT items 448. 
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First Page : 

"Lorem ipsum dolor sit amet, consectetur 
adipisicing elit, sed do eiusmod tempor 
incididunt ut labore et dolore magna aliqua. 
Ut enim ad minim veniam, quis nostrud 
exercitation ullamco laboris nisi ut aliquip 
ex ea commodo consequat. Duis aute irure 
dolor in reprehenderit in voluptate velit 
esse cillum dolore eu fugiat nulla pariatur. 
Excepteur sint occaecat cupidatat non 
proident, sunt in culpa qui officia deserunt 
mollit anim id est laborum." 

  CITY OF COLUMBUS  

2012 CONSTRUCTION  

AND MATERIAL 

 SPECIFICATIONS 
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Communication style and Common 
Words OR Phrases In Specs 

UNDEFINED: 
• TO THE SATISFACTION OF THE ENGINEER 
• EQUAL TO OR BETTER 
• AS SOON AS POSSIBLE 
• AS DIRECTED 

IMPERATIVE ACTIVE VOICE 
Don’t lose your patience= 

You are requested not to lose your patience 



            Specifications & related Items 
Specifications (Construction & Material) 

Supplemental Specifications.  Detailed specifications supplemental 

to or superseding these Specifications. 

(Trial of New Specs , New Products, Approved material & procedures) 

Supplement.  A list of requirements for fabrication plants, 

methods of test, or other miscellaneous requirements that are 

maintained on file.  (Specs Technical) 

Notes (project Particular needs, restrictions, conditions) 

Standard Drawing 

Contract Documents.  (General, Special) The Contract Documents 

include the Invitation for Bids, Addenda, Proposal, contract form and 

required bonds, Specifications, Supplemental Specifications, Special 

Provisions, general and detailed plans, Plan notes, standard construction 

drawings identified in the Plans, notice to contractor, Change Orders, 

Supplemental Agreements, Extra Work Contracts, and any other 

document designated by the Department as a Contract Document, all of 

which constitute one instrument. 



Page 7 

2012 CMS SECTIONS 
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  SECTION 400 Committee Members   

            

  Name     Association   

   Braden, Kristen   Coordinator H&R Gray   

            

  Alan Moran   Chair CITY-DPS   

  Kim Shepherd     CITY-DPS   

  Paul Chilton     CITY-DPS   

  Dr. Shafi     CITY-DPS   

  Brian Haemmerle     CITY-DPU   

  Scott Ingram     Savko   

  Bob Thompson     Savko   

  Ed Morrison     Shelly & Sands   

  John Neenan     Shelly & Sands   

  Dane Redinger     Resource International   

  Travis Eifert     EMH&T   

  Cliff Urich     Flex. Pavement Of Ohio    
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2012 COC- CMS Section :400 Flexible Pavement 

Item Title Item Title 

401 
Asphalt Concrete Pavements - 
General 

422 Chip Seal- REMOVED 

402 Asphalt Concrete Mixing Plants 423 Crack Sealing, Hot Applied 

403 
Asphalt Concrete Quality Control 
and Acceptance 

424 
Fine Graded Polymer Asphalt 
Concrete “smooth Seal” 

407 Tack Coat 441 
Contractor Mix Design and Quality 
Control - General 

408 Prime Coat 442 Super pave Asphalt Concrete 

409 
Sawing and Sealing Asphalt Concrete 
Pavement Joints 

443 
Stone Matrix Asphalt Concrete 
REMOVED 

410 Traffic Compacted Surface 446 Asphalt Concrete- REMOVED 

411 Stabilized Crushed Aggregate 448 Asphalt Concrete 

421 Micro surfacing (replaces old CMS 414) 

Eliminated:  415-Asphalt Concrete with fibers 

ADDED:  405- Bituminous Cold Mixes,  

  412- Seal Coat replaces old CMS 409,  

                417-Asphalt Emulsion Slurry Seal 

http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Specifications/2010CMS/400/401.htm
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Specifications/2010CMS/400/422.htm
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Specifications/2010CMS/400/402.htm
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Specifications/2010CMS/400/423.htm
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Specifications/2010CMS/400/403.htm
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Specifications/2010CMS/400/424.htm
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Specifications/2010CMS/400/407.htm
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Specifications/2010CMS/400/441.htm
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Specifications/2010CMS/400/408.htm
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Specifications/2010CMS/400/442.htm
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Specifications/2010CMS/400/409.htm
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Specifications/2010CMS/400/443.htm
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Specifications/2010CMS/400/410.htm
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Specifications/2010CMS/400/446.htm
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Specifications/2010CMS/400/411.htm
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Specifications/2010CMS/400/448.htm
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Specifications/2010CMS/400/421.htm
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Second Page : 

"Lorem ipsum dolor sit amet, consectetur 
adipisicing elit, sed do eiusmod tempor 
incididunt ut labore et dolore magna aliqua. 
Ut enim ad minim veniam, quis nostrud 
exercitation ullamco laboris nisi ut aliquip 
ex ea commodo consequat. Duis aute irure 
dolor in reprehenderit in voluptate velit 
esse cillum dolore eu fugiat nulla pariatur. 
Excepteur sint occaecat cupidatat non 
proident, sunt in culpa qui officia deserunt 
mollit anim id est laborum." 
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CROSS REFERENCES 

CMS Asphalt Layers  

2002  

ITEMS 

2012  

ItemS 

402 

404 

416, Type I, Surface* 

416, Type II, Surface 

416, Type III, Surface 

416, Type I, Intermediate 

416, Type II, Intermediate 

416, Type III, Intermediate 

•448 Asphalt Concrete, Intermediate Course (medium traffic), PG64-22  
•448 Asphalt Concrete, Intermediate Course (heavy traffic), PG64-22 

•448 Asphalt Concrete, Surface  (surface) Course (light traffic), PG64-22** 
•448 Asphalt Concrete, Surface  (intermediate) Course (medium traffic), PG64-22  
•448 Asphalt Concrete, Surface  (intermediate) Course (heavy traffic), PG64-22 

•448 Asphalt Concrete, Surface intermediate Course (light traffic), PG70-22M   

•448 Asphalt Concrete, Surface Course (medium traffic), PG70-22M 

•448 Asphalt Concrete, Intermediate Course (medium traffic) , PG70-22M 

•448 Asphalt Concrete, Surface Course (heavy traffic) , PG70-22M  

•448 Asphalt Concrete, Intermediate Course (light traffic) , PG70-22M  

•448 Asphalt Concrete, Intermediate Course (heavy traffic) , PG70-22M  

ODOT 

More Options 

More Options  

 

(ODOT Type 2) 

(ODOT Type 1) 



401Asphalt Concrete PAVEMENTS 

GENERAL:  Mix Design, Construction 
Method, Equipment, Material, RAP, AC 

Plants, Weather limit., etc 

Item 403  ASPHALT CONCRETE QUALITY 
CONTROL AND ACCEPTANCE 

        403.05(B) refer to 402.09 Water Injection 
System for Warm Mix Asphalt 

             403.08  Acceptance  

Removed 403.07  unconditional Acceptance 

441CONTRACTOR MIX DESIGN AND QUALITY 
CONTROL—GENERAL 

Apply 401 Except: 

                  441.02                             441.12              

Specific Requirements: Mix Design, QC program, 
Binder PG, Testing Facility, QC/QA, Course Type, Traffic, 
and gradation.  

441.05  JMF Field Adjustments: During production the 
Contractor may adjust the JMF gradation within the below 
limits without a redesign of the mixture. 

 

700 Material 
Details 

448   ASPHALT CONCRETE 

Apply 441Except: 

1)  448.02: JMF Field Adjustments: provided for in 441.05 from quality control and 
verification tests of the first two acceptance lots 

2) 448.03: Density(S 1055):  thickness = or >1”. 

3) 448.04 Small Quantity 
13 

Invoking item 441.09 Invoking item 403.06 
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448.01 Description.  This work consists of constructing a surface course or an intermediate course 

 of aggregate and asphalt binder mixed in a central plant and spread and compacted on a prepared 

surface.  The City will determine acceptance of the mixture by Lot, based on the composition of 

 random samples taken and tested by the Contractor and verified by the City. 

 

The requirements of Item 441 apply, except as modified by this specification: 

448.02  JMF Field Adjustments.  Determine the need for any JMF gradation 

adjustments, provided for in 441.05 [JMF sieve tolerances/redesign], from the 

results of quality control and Laboratory verification tests** of the first two acceptance 

lots.  Following adjustment, the City will apply the adjusted JMF, for acceptance 

purposes, to the entire production including the first two lots.  

448.04 Small Quantity Asphalt Concrete 

Testing and Acceptance. 

Item 448  Asphalt Concrete  

**Invoking 403.02,03,and 06 

*Invoking 441.07,08,and 09 
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Item 441.09  Quality Control Tests.   

 

Perform quality control tests to control the asphalt concrete mix within the 

specifications.   

Measure : 

 

1.the asphalt binder content,  

2. gradation,  

3. air voids, and  

4. Maximum Specific Gravity (MSG)  

 

Frequency: 

 

1.A minimum of one time each half of a production day or night (two tests per 

production day or night), or  

2.One each 1400 tons (1300 metric tons), whichever is less.    

 

Notes: 
Perform more sampling and testing than the minimum specified at the start of production.  Additionally 

perform more sampling and testing than the minimum during production when the quality control tests show the 

asphalt concrete being produced is outside the warning bands as shown in the Contractor’s approved QCP.  
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Item 441.09 Quality Control Tests. 

Stop production and immediately notify the Monitoring 

Team when either A or B occurs: 

 

 

A.  Any two tests in a row or any two tests in two days are outside the 

specification limits of Table 441.10-1 (out of spec limits on mix 

parameters). 
                                                            

B. Any four consecutive moving accumulative ranges greater than 

specification limits of 2.50 percent for air voids or 0.60 percent for asphalt 

binder content occur. 

 

The City didn’t  change these conditions as stated in  

ODOT 2010 CMS 



ITEM 403 ASPHALT CONCRETE QUALITY CONTROL AND 

ACCEPTANCE  

403.02 General. The City will determine acceptance by City Verification 

Acceptance (VA) tests and monitoring reviews as specified. If the Contractor fails 

to operate according to its Quality Control Program (QCP), the  

City will shut down production. 

403.06  Verification Acceptance (VA)  

By the CITY  (See next slide, slide 20) 

Contractor Tests are Verified 

Contractor Tests not Verified. 
additional tests  

And investigation  

1 
•Mix Production Compares 
Well to the JMF 

2 
•Mix Production Does Not 
Compare Well to the JMF 

3 
•City Testing Problem 

ACCEPTED 

THE CITY DIDN’T CHANGE THIS ITEM AS STATED IN  

2010 ODOT CMS 



448 TESTING AND 
ACCEPTANCE 

 
•IS THE ASPHALT BEING PLACED IN 

A UNIFORM 1 INCH OR MORE 
PLAN THICKNESS? 

•REFER TO ITEM 403 FOR 
ACCEPTANCE REQUIREMENTS 

 
•INCLUDE DENSITY ACCEPTANCE 
USING CITY SUPPLEMENT 1055 

•REFER TO ITEM 403 FOR 
ACCEPTANCE REQUIREMENTS 

 
 403.03 Quality Control Program (QCP) 
403.04 Plant Calibration 
403.05 Quality Control Tests         441.09 

403.06 Verification Acceptance 
(VA –Split sampling) 
403.07 Unconditional Acceptance (Not 
Used.) 
403.08 Acceptance Tables for 448 Mixes 
(Binder & 2 sieves) 

YES NO 

TABLE 403.06-1 448 VERIFICATION 

ACCEPTANCE AND QUALITY CONTROL TEST 

COMPARISON 

Percent         Percent 

Asphalt Binder                          Passing #4 

        VA[1]     QC/lot test[2]         VA[1]       QC/lot test[2] 

 

       0.4        0.3         4.0       3.0  
448[1] VA mix test deviation from Contractor split. 

[2] VA mix test deviation from QC and/or lot test. 

                    TABLE 403.08-1 DEVIATION FROM THE JMF AND RANGE 

                                                 TOLERANCES [1] 

Mix Property                            Deviation from JMF                             

    (Percent)  

Asphalt Binder Content                        0.3                                         1.0 

1/2 inch (12.5 mm) sieve                      6                                           15 

No. 4 (4.75 mm) sieve                          5                                           15 

[1] Based on mean of four Sub-lot Acceptance tests. 

                         Range 

                       (Percent) 



Item 448.04 Small Quantity Asphalt 
Concrete Testing and Acceptance 

ITEM 448 ASPHALT 
CONCRETE 

 
QUANTITY OF MATERIAL? 

< 1500 TONS 
 

•PER MATERIAL 
•PER SEASON 
•PER PROJECT 

 
SMALL QUANTITY TESTING 

AND ACCEPTANCE 

> 1500 TONS 
 
 

448 TESTING AND 
ACCEPTANCE 



SMALL QUANTITY TESTING 
AND ACCEPTANCE 

•NO QUALITY CONTROL  
 

(PROVIDED THAT THE QCP IN 
ACCORDANCE WITH 403 HAS BEEN 

FOLLOWED) 

 

•AC BINDER CONTENT TEST 
EVERY 2 HOURS 

 

< 200 TONS A DAY < 500 TONS A DAY 
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FIELD APPLICATION 
 

21 



Meets 
Spec 

Meets 
Spec Reject Load 

Project Daily 
Diary 

 
Approved Asphalt 

Plant 
 

Approved  Materials 

Asphalt QC/QA Process 
Asphalt  Concrete  

producer / Supplier  
Submittals 

Preconstruction 

During construction 

 
Approved Asphalt  

mix Designs 
 

Asphalt Plant Technician Field Inspector    CITY Testing Lab Supervisor 

Supplier QC Supervisor 

NO 

YES 

NO 

YES 

RECORD  FILES 
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COC 
QA 

COC 
QA 

COC 
QA 



Asphalt Field Testing 

• Material 
– Asphalt Temperature 
– Segregation 
– Documentation 

• Project Site 
– Surface and Ambient Temperature 
– Material Delivery 

• Communication 
– Plant Technician 
– Supervisor 



Field Testing - Material 

• Inspector’s Responsibilities 

– Verify Asphalt Temperature at Paver 

• > 290 Degrees for Hot Mix  

• > 250 Degrees for Warm Mix 

– Segregation 

• Check Material Going Into Paver for Segregation 

– Documentation  

• Verify Delivery Tickets Contain Proper Information  



Field Testing – Project Site 
• Inspector’s Responsibilities 

– Verify Surface and Ambient Temperature 
Course Thickness Minimum Surface Temperature 

 3” and over   36 Degrees F 

 1.5” to 2.9”   40 Degrees F 

 1.0” to 1.4”   50 Degrees F 

 Less than 1.0 inch  60 Degrees F 

 Variable Intermediate  40 Degrees F 

  (0 – 3.0”) 

• In addition to the above surface temperature requirements, do not 
place surface courses if the air temperature is less than 40 degrees. 

• For any surface course with a polymer modified asphalt binder, 
ensure that the surface of the existing pavement is at least 50 
degrees and the air temperature is at least 50 degrees. 

 



Field Testing – Project Site 

• Inspector’s Responsibilities 

– Verify Hauling Equipment is Acceptable 

• Tight, Clean, Smooth Beds 

• Release Agent (No Diesel Fuel) 

• Secure, Waterproof Cover 

• Insulated Beds as Required 
– Ambient Temperature below 50 Degrees 

– Haul Length Exceeds 20 Miles 



Field Testing – Communication 

• Inspector’s Responsibilities 

– Inform Plant Testing Technician of Any 
Irregularities in the Material Delivered 

– Inform Project Supervisor of Any Problems Not 
Resolved By Contractor in a Reasonable Time 



Asphalt Plant Testing 

• Material 
– Asphalt Temperature 
– Segregation 
– Documentation 

• Production 
– Communicate with Batch Technician 
– Material Stockpiles 

• Testing 
– Sampling 
– QC/QA Testing 



Plant Testing – Material 

• Inspector’s Responsibilities 

– Check Asphalt Temperature in Trucks 

• Should be close to JMF mixing Temperature 

– Check Mix In Truck for Segregation 

– Verify Delivery Ticket Has Proper Information 

• Project Name 

• Mix Type 

• Plant Inspector Initials 



Plant Testing – Production 

• Inspector’s Responsibilities 

– Communicate With Batch Technician 

• Temperature or mix issues 

 

– Visually  Check Material Stockpiles 

• Contamination 

• Moisture consistency 

 



Plant Testing – Scope 

• Inspector’s Responsibilities 

– QC/QA Samples 

• Verify Proper Procedures are Followed 

 

– QC/QA Testing 

• Verify All Tests Are Performed Per Specifications 

• Review Documentation 
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OBSERVATIONS AND REMARKS 

ASPHLAT CONCRETE  SURFACE COURSE     

GRADATION 
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404 
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LOWER LIMIT UPPER LIMIT 

1/2" 12.5 100 100 

3/8" 9.5 90 100 

#4 4.75 45 75 

#16 1.18 15 45 

#50 0.3 3 22 

#200 0.075 0 8 
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Sieve Size (mm) 

448 Type I Intermediate 
Course, M/H Traffic SIEVE 

SIEVE SIZE 

(mm) 

TOTAL PASSING, % BY 

WEIGHT 

LOWER LIMIT UPPER LIMIT 

1/2" 12.5 100 100 

3/8" 9.5 90 100 

#4 4.75 50 72 

#8 2.36 30 55 

#16 1.18 17 40 

#30 0.6 12 30 

#50 0.3 5 20 

#100 0.15 2 12 



CMSC Item 404 CMSC Item 441 CMS Item 441 CMS Item 441 
Surface Type1, Surface Type 1, Intermediate Type 1, Surface 

Sieve Size   Light & Medium Medium (404) Heavy (Type 1H) 
Inches min max min max min max min max 

1.5                 
1                 

0.75               100 
0.5   100   100   100 95 100 

0.375 90 100 90 100 90 100 70 85 
4 45 75 50 72 50 72 38 50 
8     30 55 30 55 20 37 

16 15 45 17 40 17 40 14 30 
30     12 30 12 30 10 22 
50 3 22 5 20 5 20 6 15 

100     2 12 2 12 4 10 
200 0 8         2 6 

Asphalt Binder 6 9.5 6(5.8) 10 5 10 5.6 10 

Virgin Asphalt 
Binder (min) 6-9 5.2(5)      

F/A Ratio, max     1.2 1.2 
F-T Value     +2 +2 

Blows   35(50) 50 75 

Stability, min, 
pounds   750(1200) 1200 1800 

Flow, 0.25 mm     8 18(16) 8 16 8 14 
Design Air 

Voids 3 5 3 3.5 3.5 3.5 
VMA, min   16 14 

Traffic   ADTT 50 to 1499 ADTT > 1500 

Binder Type PG64-22 PG70-22M PG64-22 PG70-22M 

35 
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Sieve Size (mm) 

416 Type I, II, III  Surface Course 

SIEVE 
SIEVE SIZE 

(mm) 

TOTAL PASSING, % BY 

WEIGHT 

LOWER LIMIT UPPER LIMIT 

1/2" 12.5 100 100 

3/8" 9.5 90 100 

#4 4.75 50 72 

#8 2.36 30 55 

#16 1.18 17 40 

#30 0.6 12 30 

#50 0.3 5 20 

#100 0.15 2 12 
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Sieve Size (mm) 

448 Type I Intermediate 
Course, M/H Traffic 

SIEVE 
SIEVE SIZE 

(mm) 

TOTAL PASSING, % BY 

WEIGHT 

LOWER LIMIT UPPER LIMIT 

1/2" 12.5 100 100 

3/8" 9.5 90 100 

#4 4.75 50 72 

#8 2.36 30 55 

#16 1.18 17 40 

#30 0.6 12 30 

#50 0.3 5 20 

#100 0.15 2 12 
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OBSERVATIONS AND REMARKS 

28th Annual Rocky Mountain Asphalt 

Conference 
37 

ASPHLAT CONCRETE INTERMEDIATE COURSE 

GRADATION 
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Sieve Size (mm) 

402 

SIEVE 
SIEVE SIZE 

(mm) 

TOTAL PASSING, % BY 

WEIGHT 

LOWER LIMIT UPPER LIMIT 

1" 25 100 100 

3/4" 19 90 100 

1/2" 12.5 65 90 

#4 4.75 35 65 

#16 1.18 15 45 

#50 0.3 3 22 

#200 0.075 0 8 
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Sieve Size (mm) 

448 Type II Intermediate Course, Medium 
Traffic  SIEVE 

SIEVE SIZE 

(mm) 

TOTAL PASSING, % BY 

WEIGHT 

LOWER LIMIT UPPER LIMIT 

1 1/2" 37.5 100 100 

1" 25 95 100 

3/4" 19 85 100 

1/2" 12.5 65 85 

#4 4.75 35 60 

#8 2.36 25 48 

#16 1.18 16 36 

#30 0.6 12 30 

#50 0.3 5 18 

#100 0.15 2 10 
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Grain Size (mm) 

ODOT CMS Item 441, Type 2 Intermediate Course, Medium 

Medium and Light (min) 

Medium and Light (max) 

Item 402 (min) 

Item 402 (max) 
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ODOT CMS Item 441  

Contractor Mix Design                                  COC ODOT CMS Item 441 Contractor Mix Design 

Sieve Size 
 

Type 2, Surface Type 2, Intermediate 
Heavy Medium/light CMS 402 Heavy Medium (402) Light 

min max min max min max min max min max min max 
1.50”   100   100   100   100   100   100 
1.00” 95 100 95 100 100 100 95 100 95 100 95 100 
0.75” 85 100 85 100 90 100 85 100 85 100 85 100 
0.50” 65 85 65 85 65 90 65 85 65 85 65 85 

0.375”                         
4 35 60 35 60 35 65 35 60 35 60 35 60 
8 25 48 25 48 25 48 25 48 25 48 25 48 

16 16 36 16 36 15 45 16 36 16 36 16 36 
30 12 30 12 30 12 30 12 30 12 30 12 30 
50 5 18 5 18 3 22 5 18 5 18 5 18 

100 2 10 2 10 2 10 2 10 2 10 2 10 
200         0  8             
Asphalt 
Binder 4 9 4 9 5 9.5 4 9 4 9 4 9 
Virgin 

Asphalt 
Binder 

(min)             
F/A Ratio, 

max 1.2 1.2 1.2 1.2 1.2 
F-T Value +2     +2     

Blows 75 50/35 75 50 35 
Stability, 

min, 
pounds 1800 1200/750 1800 1200 750 

Flow, 0.25 
mm 8 14 8 16 8 14 8 16 8 18 

Design Air 
Voids 4 4 3-5 4 4 4 

VMA, min 13 13 13 13 13 

Traffic ADTT > 1500 
ADTT 50 to 1499/ 

<50 ADTT > 1500 ADTT 50 to 1499 ADTT < 50 

Binder Type PG64-22 PG64-22 PG64-22 PG64-22 PG64-22 PG64-22 

40 
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Sieve Size (mm) 

416 Type I, II, &III Intermediate 
Course SIEVE 

SIEVE 

SIZE (mm) 

TOTAL PASSING, % BY 

WEIGHT 

LOWER 

LIMIT 
UPPER LIMIT 

1 1/2" 38 100 100 

1" 25 95 100 

3/4" 19 85 100 

1/2" 12.5 65 85 

#4 4.75 35 60 

#8 2.36 25 48 

#16 1.18 16 36 

#30 0.6 12 30 

#50 0.3 5 18 

#100 0.15 2 10 
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Sieve Size (mm) 

448 Type II Intermediate Course, 
L/M/H Traffic  SIEVE 

SIEVE SIZE 

(mm) 

TOTAL PASSING, % BY 

WEIGHT 

LOWER LIMIT UPPER LIMIT 

1 1/2" 37.5 100 100 

1" 25 95 100 

3/4" 19 85 100 

1/2" 12.5 65 85 

#4 4.75 35 60 

#8 2.36 25 48 

#16 1.18 16 36 

#30 0.6 12 30 

#50 0.3 5 18 

#100 0.15 2 10 
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Sieve Size (mm) 

Combined Aggregate Gradation 
(Unified soil classification system) 

SIEVE 

SIEVE 

SIZE 

(mm) 

TOTAL PASSING, % 

BY WEIGHT 
 

 MID  

POINT 
LOWER 

LIMIT 

UPPER 

LIMIT 

1/2" 12.5 100 100 100 

3/8" 9.5 90 100 95 

#4 4.75 50 72 61 

#8 2.36 30 55 42.5 

#16 1.18 17 40 28.5 

#30 0.6 12 30 21 

#50 0.3 5 20 12.5 

#100 0.15 2 12 7 

EXAMPLE 

D60= 4.6 

D30= 1.4 

D10= 0.24 

Cu= 19.2 

Cc= 1.8 

D 60 D 30 D 10 

Cu (Coefficient of uniformity)  D60/D10              

 

 

Cc (Coefficient of Curvature) (D30)
2/ (D60 xD10) 

LIMITS 

>4.0 

1 to 3 
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Unified Soil Classification System 

  Cu Cc D10 
Well Graded Targets >4 1 to 3   

301 33.3 2.1 10 

402 30.4 0.9 0.24 

404 20.0 1.5 0.24 

416-S 19.2 1.8 0.24 

416-I 30.8 1.3 0.26 

448 Type I S-H 23.3 3.3 0.3 

448 Type I S-M 21.9 1.7 0.26 

448 Type I S-L 21.9 1.7 0.26 

448 Type I I-H 19.2 1.8 0.24 

448 Type I I-M 19.2 1.8 0.24 

448 Type I I-L 19.2 1.8 0.24 

448 Type II S-H 30.0 1.3 0.26 

448 Type II S-M 30.0 1.3 0.26 

448 Type II S-L 30.0 1.3 0.26 

448 Type II,I-H 30.0 1.3 0.26 

448 Type II,I-M 30.0 1.3 0.26 

448 Type II,I-L 30.0 1.3 0.26 

442 Super Pave 19mm 40.0 2.2 0.16 

442 Super Pave 12.5mm 34.0 2.7 0.145 

442 Super Pave  9.5mm 36.0 1.1 0.13 

D10 (effective size) Diam. Passing 10% 

Cu (Coefficient of uniformity)  D60/D10 

Cc (Coefficient of Curvature) (D30)
2/ (D60 xD10) 
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ASPHLAT CONCRETE  
BINDER 
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PG 58-28: Base mixes with high RAP content 
 
PG 64-22: Predominate grade used (Similar to AC-20)* 
 
PG 64-28: Intermediate mixes – heavy traffic 
 
PG 70-22M: Polymer Modified – heavy traffic (Stiff)* 
 
PG 76-22M: Polymer Modified – high stress (Stiffer) 

 
* Mostly used within the City of Columbus Limits 

PG – Performance Grade binder types used in Ohio 

         (From Clifford Ursich COC winter school presentation) 
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When 15% or less RAP is used: "The binder grade for the mixture is selected 

for the environment and traffic conditions the same as for a virgin mix. No grade 

adjustment is made to compensate for the stiffness of the asphalt in the RAP".  

 When 16 to 25% RAP is used: "The selected binder grade for the new 

asphalt is one grade lower for both the high and low temperature stiffness than 

the binder grade required for a virgin asphalt. For example, if the specified 

binder grade for the virgin mix is a PG 64-22, the required grade for the 

recycled mix would be a PG 58-28".  

 When more than 25% RAP is used: "The binder grade for the new asphalt 

binder is selected using an appropriate blending chart for high and low 

temperature. The low temperature grade is one grade lower than the binder 

grade required for a virgin asphalt".  
 

% RAP 
The FHWA Asphalt Mixture Expert Task Group developed recommendations that 

are being considered by the Association of State Highway and Transportation Officials 

(AASHTO) to provide guidance in asphalt binder grade selection when using RAP. 

These recommendations are summarized below.  
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Asphalt Mix Application 
Percent RAP by Dry  

Weight of Mix 

Minimum Virgin 
Asphalt Binder Content Comments 

Heavy Traffic Polymer 
Surface Course 

10 max 
  

For non-polymer virgin binder allow 
20%  max RAP  

Medium Traffic Surface 
Course 

20 max 
5.0 

Polymer or non-polymer virgin.   
Light Traffic Surface 

Course 
5.2 

Intermediate Course 35 max 
  Any mix type used as an 

intermediate course. 

TABLE 401.04-1 

Method 1 – Standard RAP Limits 

 

Asphalt Mix Application 
Percent RAP by Dry 

Weight of Mix 
Minimum Virgin Asphalt 

Binder Content 
Comments 

Heavy Traffic Polymer 
Surface Course 

15 max          5.0             
 For non-polymer binder allow 
25%  max RAP and 4.6 min virgin. 

Medium Traffic Surface 
Course 

25 max 
4.8   

Polymer or non-polymer virgin. 
Light Traffic Surface 

Course 
5.0 

Intermediate Course 40 max 3.0 
Any mix type used as an intermediate 
course. 

TABLE 401.04-2 

Method 2-Extended RAP Limits 
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SUPER PAVE 

composite layer of a skeleton structure to carry load and create high resistance  

to permanent deformation through the stone to stone contact of coarse aggregate, 

 

 and a gap filling  component (Sand/asphalt) complying with the gap graded mix 

technology to provide durability and long life for the pavement.  

 

This is controlled by 8 aggregate gradation control points 
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http://pavementinteractive.org/index.php?title=Image:Gs_control_points_table.jpg
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Any Questions 
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