
 
Key Items in BMD Special Provision – Sections 708 and 411 

ODOT – Materials Division 
 
Summary 

This guide includes the proposed changes and additions associated with ODOT Special Provision for Laboratory Design 
and Field Implementation of Asphalt Balanced Mix Design. The major changes in this provision include cracking testing 
requirements, changes in RAP allowances and use recommendation based on traffic levels and binder grades, design 
short-term aging protocol, relaxed or revised volumetric requirements, and revised in-place density for field acceptance. 
Note that other design requirements for materials selection and their properties, such as aggregate, mineral fillers, asphalt 
binder, design gyrations (Nini and Ndes), tensile strength ratio (TSR), density at Nini, etc., remain the same as the existing 
Superpave design.     

1. Main Changes in Specifications – Section 708 

The BMD provision introduces cracking performance testing via the CT-Index (IDEAL-CT), revised density requirements at 
Ndes, updated RAP allowances tied to binder grade and pavement layer, short-term aging protocol for laboratory 
specimens, relaxed volumetric requirements (VMA/VFA), and revised in-place density limits for field acceptance. The 
volumetric requirements under BMD have been relaxed relative to traditional Superpave to accommodate the shift toward 
performance-based design. Rather than relying solely on volumetrics to ensure mix durability, BMD uses direct performance 
testing (Hamburg and IDEAL-CT) to evaluate mixture quality, allowing greater flexibility in volumetric targets without 
sacrificing pavement performance. 

 

1.2 Mix Design Properties of Laboratory Molded Specimens 

The BMD provision changes the volumetric requirements, including Ndes density (% of Gmm) and adds CT-Index 
requirements for surface and base courses.  

BMD Approach C – Performance-modified Volumetric Design will be used for mix design in accordance with AASHTO 
R132, using the following procedure for performance testing (IDEAL-CT and HWTT): 

 Use short-term over aging for 4 hr. ± 5 min at a temperature of 275 ± 10°F for HMA and 240 ± 0°F for WMA. 

 Ensure the design meets the volumetric requirements in Table1, and VMA and VFA ranges in Table 2.  

 Ensure the design meets CT-Index and Hamburg Rut test criteria presented in Table 1. 

 Ensure the final optimum binder content (OBC) satisfies both performance and relaxed volumetrics. 

 

 

 

 

 

 

 

 

 

 



Table 1. BMD Mix Design Requirements 

Property 
Balanced Mix Design BIL b 

PG58 / PG64 PG70 PG76 PG 76E-28 PG 76E-28 

Number of SGC Gyrations 

Nini 6 7 8 8 — 

Ndes 50 65 80 80 50 

Required Density, % of Gmm 

Nini 85.5 – 91.5 85.5 – 90.5 85.5 – 89.0 85.5 – 89.0 — 

Ndes 96.0 – 97.0 96.0 – 97.0 96.0 – 97.0 96.0 – 97.0 97.0 
Hamburg Rut Test, 
Min. No. of Cycles 
to 12.5 mm, 122 °F 

10,000 15,000 20,000 20,000 20,000 

Surface Courses 

CT-Indexc ≥ 90 ≥ 90 ≥ 90 ≥ 100 — 

Base and Intermediate Courses 

CT-Indexc ≥ 40 ≥ 40 ≥ 40  ≥ 80 

Note: For this table: PG 58, PG64, PG70, and PG76 refer to the high temperature grade of the binder. Unless 
otherwise noted, specifications for PG binder grades higher than PG76 will use PG76 specifications, except for BIL 
mixtures. 

b Balanced Intermediate Layer 

c Cracking Tolerance Index (CT-Index) determined from IDEAL-CT test as per ASTM D8225 

 

1.3 VMA and VFA Requirements  

Design-level VMA minimums are reduced by 0.5 percent compared to Superpave requirements, while VFA ranges are 
widened on both ends. This relaxation allows designers more flexibility in achieving the optimum binder content while still 
meeting cracking and rutting performance thresholds. 

Table 2. VMA and VFA Mix Design Requirements for BMD 

Property 
Balanced Mix Design BIL c 

B2 B3 B4 B5 B6  

VMA a, % ≥ 12.0 ≥ 13.0 ≥ 14.0 ≥ 15.0 ≥ 16.0 ≥ 14.0 

VFA b, % 67 – 80 70 – 81 72 – 83 73 – 84 75 – 84 72 – 84 

a VMA is based on the bulk specific gravity of the aggregates. 
b VFA is defined as the percentage of VMA containing asphalt binder. 
c Balanced Intermediate Layer 

 

Production VMA minimums are further reduced by 0.5 percent relative to design requirements to account for normal 
production variability. 

 

 

 

 

 

 



Table 3. VMA and VFA Production Field Properties Requirements 

Property 
Balanced Mix Design 

BIL c 
B2 B3 B4 B5 B6 

VMA a, % ≥ 11.5 ≥ 12.5 ≥ 13.5 ≥ 14.5 ≥ 15.5 ≥ 13.5 

VFA b, % — — — — — — 
a VMA is based on the bulk specific gravity of the aggregates. Compute a new bulk specific gravity from each 

AASHTO T 209 test. Calculate the value by multiplying the aggregate Effective Specific Gravity (Gse) 
calculated from the latest AASHTO T 209 test by the aggregate Bulk Specific Gravity (Gsb) from the design. 
Afterwards, divide the product by the aggregate Gse from the design. 

b VFA is defined as the percentage of VMA containing asphalt binder. 
c Balanced Intermediate Layer 

 

1.4 RAP Allowance  

BMD revises the binder-grade and layer-based RAP limits used in Superpave under Section 708. RAP allowances now 
decrease as binder grade increases, reflecting the reduced allowance for aged stiffer binders at higher traffic levels and 
preserving the polymer modification benefits of higher PG grade binders. This provision incentivizes RAP use while 
managing total binder stiffness through binder grade adjustment.  

Use the following recommended guidelines for designing RAP containing BMD mixtures: 

 Select RAP content in compliance with Table 4 

 Determine RAP binder content by chemical extraction method using Trichlorethylene. 

 Determine the true grade of the RAP extracted binder using AASHSTO M320. 

 Adjust virgin binder grade using a softer binder for high RAP (>15%) mixtures.  

 Determine the gradation of RAP-extracted aggregates and include it in the combined gradation. 

 Allow crushing and further screening of RAP to meet the combined gradation. 

 Determine the bulk specific gravity of the extracted aggregate and include it in calculating the combined Gsb. 
   

Table 4: Maximum Allowable RAP (%) per layer based on Binder Grades 

Surface Courses Intermediate/Base Course 

Binder Grade RAP (%) Binder Grade RAP (%) 

PG 64-22 OK 15a PG 64-22 OK 25a 

PG 70-28 OK 15a PG 70-28 OK 20a 

PG 76-28 OK 15 PG 76-28 OK 20 

PG 76E-28 0 PG 76E-28 0 

Temporary Detours 40a — — 

Shoulder and Driveway 25a — — 

a Maximum RAP can be increased by 10% if one-grade softer binder is used 

 

1.5 Warm Mix Asphalt (WMA) Allowance 

WMA mixture design and production temperatures were reduced to 240°F and 275°F, respectively. BMD mixes designated 
as WMA must be produced in accordance with the temperature reductions specified by the WMA additive manufacturer. 
WMA classification applies exclusively to mixes incorporating chemical additives listed on the Department's approved 
products list, maintained by the Materials Division. Foamed asphalt may be used in conjunction with an approved chemical 
additive to improve coating and compactibility; however, its use alone does not qualify a mix for WMA classification. 
 



2. Main Changes in Specifications – Section 411 

Section 411 changes primarily affect field acceptance criteria. The pay adjustment structure for field density and the lab-
molded density pay adjustment ranges and formulas have been updated, allowing for higher values on roadway cores and 
a revised air void target range and allowed deviations from target of lab-mold density. Allowing greater flexibility, a wider 
100% pay range, and fewer discrepancies with contractors. 

2.2 Pay Adjustments for Lot Density 

For BMD mixture types, the upper density limit before a lot is deemed unacceptable has been increased by 1%. This 
acknowledges that BMD mixtures, by design, can be compacted to higher densities without risk of flushing or instability, 
consistent with the updated density target established during laboratory design. 

Table 5. Pay Adjustments for Lot Density 

Pay Adjustment Factor (PAF)a % of Maximum 
Theoretical Density 

Average Lot Density (ALD) 

> 97.0c Unacceptableb 

               92.0 - 97.0c 1.00 

              91.0 - 91.9            1.00 - (0.07) (92.0 - ALD) 

              88.1 - 90.9            0.93 - (0.15) (91.0 - ALD) 

< 88.1 Unacceptableb 

a. Use PAF for Roadway Density in the Combined Pay Factor equation in accordance with Subsection 
411.04.N.(2). (a), “Basis of Acceptance and Payment.” 

b. Unless otherwise directed by the Engineer, remove and replace unacceptable lots at no additional cost to the 
Department. 

c. For BMD and RIL types only, replace 97.0 with 98.0. 

 

2.3 Pay Adjustments for Lab Mold Density 

A revised pay adjustment has been introduced for lab-molded specimen density, using an air void target range instead of 
a fixed value as the acceptance metric. Average deviations for target and the quadratic reduction formula were also 
revised resulting in a widened 100% pay range for lab mold density.  

Table 6. Pay Adjustments for Lab Mold Density 

Characteristics Average of 2 tests Pay Factor 

Average of Deviations from Target (without regard to sign) 

Air Void 
(Lab Molded Samples)a 

               0.00 - 2.00 1.00 

 

-0.16x2 + 0.40x + 0.84                 2.01 - 3.00 

 
Target range (BMD) = 3% to 4%c                  > 3.00 Unacceptableb 

a. Use PAF for Roadway Density in the Combined Pay Factor equation in accordance with 
Subsection 411.04.N.(2). (a), “Basis of Acceptance and Payment.” 

b. Unless otherwise directed by the Engineer, remove and replace unacceptable lots at no additional cost to 
the Department. 

c. Use target of 3.5% for Pay Factor calculation 

 



2.4 Field Properties of BMD Mixtures 

Plant produced mixtures should be sampled from the transport truck at the production facility using random sampling using 
OHDL-65 standard. For field or plant-produced mixtures, IDEAL-CT testing on four specimens is required in accordance 
with ASTM D8225. CT-index results must be reported, though no criteria to be met for acceptance.  

Follow the guidelines below for fabricating and testing IDEAL-CT test specimens:  

 

 If necessary, re-heat plant produced mixture to split temperature. 

 Split the plant produced mixtures into specimen size portions (around 2500gr). 

 Allow the sample portions to cool down to ambient temperature. 

 Reheat the split samples at the compaction temperature for a maximum of 2 hr. ± 10 mins. 

 If compaction temperature was not reached at 2 hr. ± 10 mins proceed with compaction. 

 Set the Superpave Gyratory Compactor to “height” setting at 62mm 

 Compact the SGC specimens at 7±0.5% air voids. 

 Test IDEAL-CT specimens within 48hrs after fabrication. 

 Condition test specimens in an environmental chamber or water bath at 25°C for 2 hr. ± 10 mins 

 Insert the specimen in the load frame testing fixture, ensuring the specimen is centered and making uniform contact 

on the support. Generally, it is sufficient to center the specimen by eye. 

 Perform IDEAL-CT test according to the load frame manufacturer recommended procedures, ensure the specified 

load is applied to the specimen in LLD control at a rate of 50 6 2.0 mm/min and that the test stops when the load 

drops below 100 N.  

 After testing, report the CT-Index value and other required parameters.  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


