


HiMod Asphalt Mixture Requirements JSP-25-02A

1.0  Description.  This work shall consist of the design and placement of an asphalt mixture in accordance with Sec 403 that meets the minimum Highly Modified Asphalt Mixture (HiMod Asphalt) requirements as described herein. The nominal aggregate size shall be either 095 or 125, as defined in Sec 403.1.

2.0  Binder Requirements.  The binder shall be in accordance with AASHTO M 332 Grade MSCR PG 76E-28 with a minimum 90 percent Recovery, and shall meet the requirements in Table 1:

Table 1. Binder Requirements

	Property
	Test Method: AASHTO (T)
	76E-28 (HiMod)

	
	
	
	

	Original
	 
	

	Flash Point, ° C
	T48
	230 min.
	

	Rotational Viscosity, Pa-s
	135° C
	T316
	5.0 max.
	

	Dynamic Shear, kPa      (G*/sin δ, 10 rad./sec)
	At Grade Temperature
	T315
	1.00 min.
	

	RTFO Residue
	T240
	 
	

	Mass Change, %
	T240
	1.00 max.
	

	MSCR Test Tempreature
	T350
	76° C
	

	MSCR, Jnr @ 3.2kPa, max.
	
	0.1
	

	MSCR, % Recovery @ 3.2kPa. Min
	
	90
	

	PAV Residue
	R28
	100° C, 20 hrs., 300psi
	

	Dynamic Shear, kPa      (G* x sinδ, 10 rad./sec)
	At Test Temperature
	T315
	28° C
	

	
	
	
	6,000 max.
	

	Creep Stiffness, Mpa
	At Test Temperature
	T313
	-18° C
	

	
	
	
	300 max.
	

	M-Value
	
	
	0.300 min.
	




2.0  Binder Requirements.  Asphalt binders shall be modified by polymer modification only. Polyphosphoric acid (PPA) or other grade modifying agents shall not be used.

3.0  Mix Design Requirements.  The mix design shall be in accordance with Sec 403 except as otherwise stated herein. The mix design shall be 50 gyrations with air voids in the range of 0.5 to 1.5 percent. Use a minimum total asphalt binder content in accordance with Table 2.

Table 2. Minimum Total Asphalt Binder Content
	Minimum Asphalt Binder Content

	Combined Aggregate Bulk Specific Gravity 
Gsb
	Minimum Asphalt Binder Content %*

	2.375 - 2.424
	6.8

	2.425 - 2.474
	6.7

	2.475 - 2.524
	6.6

	2.525 - 2.574
	6.5

	2.575 - 2.624
	6.3

	2.625 - 2.674
	6.2

	2.675 - 2.724
	6.1

	> 2.724
	6.0

	* Percent of total mix.




3.3  Binder Replacement.  A maximum of 15 percent virgin binder replacement may be used in the mixture. Recycled asphalt shingles are prohibited.

3.4  Dust to Binder Ratio.  The ratio of minus No. 200 material to effective asphalt binder (Pbe) shall be between 0.8 and 1.4.

3.5  Draindown.  AASHTO T 305, Draindown Test, shall be performed on all mixtures prior to job mix approval. The mixture shall be stabilizedin such a way that the draindown of the asphalt binder shall not exceed 0.3 percent by weight of mixture.

3.6  Aggregate.  Virgin material containing river gravel or natural sands shall not be used in the mixture.

[bookmark: _Hlk192247887]3.7  Performance Testing for Mix Design.  Acceptable test results meeting the performance requirements for CTindex and Hamburg Wheel Track (HWT) shall be submitted with the mix design for approval. RTindex test results shall be submitted with the mix design as informational only. All performance test specimens shall be compacted to an air content of 4.0 ± 0.5 percent.

3.7.1  Hamburg Wheel Track (HWT) Testing.  HWT testing will be completed in accordance with AASHTO T324 at a test temperature of 50 ± 1 C and 2.44-inch specimen height. The maximum rut depth shall be 7.0 mm after 20,000 passes.

3.7.2  Rutting Tolerance Index (RTindex) Testing.  The RTIndex testing shall be completed in accordance with ASTM D8360 and at a test temperature of 50 ± 1 C, and shall be provided for information only.

3.7.3  Cracking Tolerance Index (CTIndex) Testing.  The CTIndex testing shall be completed in accordance with ASTM D8225 and at a test temperature of 25 ± 0.5 C. The minimum CTIndex shall be 135.

4.0  Construction Requirements.  Construction requirements shall be in accordance with Sec 403 except as otherwise stated herein.

4.1  Density.  The target in-place density of the mat shall be 96.5 ± 2.5 percent of Theoretical Maximum Specific Gravity. The target for in-place longitudinal joints is 94.0 percent of Theoretical Maximum Specific Gravity.

4.2  Voids in Mineral Aggregate (VMA).  The VMA shall be within -0.5 and +2.0 percent of the approved mix design at Ndes gyrations.

4.3  Air Voids.  Air voids shall be within 0.5 to 2.5 percent at Ndes gyrations.

4.4  Hamburg Wheel Track (HWT).  HWT testing will be completed in accordance with AASHTO T324 at test temperature of 50 ± 1 C and 2.44-inch specimen height. HWT test specimens shall be compacted to an air content of 4.0 ± 0.5 percent. The maximum rut depth shall be 9.5 mm after 20,000 passes. HWT shall be sampled once at one every 10,000 tons.

4.5  Informational Performance Testing.  The CTIndex testing shall be completed in accordance with ASTM D8225, at a test temperature of 25 ± 0.5 C. The RTIndex testing shall be completed in accordance with ASTM D8360, at a test temperature of 50 ± 1 C. CTIndex and RTIndex Test specimens shall be compacted to an air content of 4.0 ± 0.5 percent. This testing shall be completed every 10,000 tons for informational purposes only.

5.0  Thick Lift Paving.  Any smoothness corrections to the surface course of the pavement shall be by diamond grinding only. Micro-milling, as approved by the engineer, will only be allowable on base courses. Coldmilling of any course of new pavement to correct smoothness shall not be allowed.

5.1  Micro-Milling.  Equipment for Micro-milling shall be in accordance with Sec 622.10.2; except as modified herein.

(a) The milling operation shall establish profile grades along each edge of the machine within 1/8-inch.
(b) The maximum spacing between the cutting bits on the mill drum shall be 5/16-inch.
(c) The accuracy on depth of milling shall be within 1.6 mm or less.
(d) The maximum Ridge-To-Valley Depth (RTD) shall be 3.2 mm.
(e) The maximum milling speed shall be 20 feet per minute.

6.0  Removal of Material.  All lots of material with a PFT less than 50.0 shall be removed and replaced with acceptable material by the contractor. Any sublot of material with a percent of theoretical maximum density of less than 93.0 percent or greater than 99.5 percent shall be removed and replaced with acceptable material by the contractor. Any sublot of material with air voids in the compacted specimens less than 0.5 percent shall be evaluated with Hamburg testing and removed and replaced with acceptable material by the contractor if the rut depth is greater than 9.5 mm at 20,000 passes. No additional payment will be made for such removal and replacement. The replaced material will be tested at the frequencies listed in Sec 403.19. Pay for the material will be determined in accordance with the applicable portions of Sec 403.23 based on the replacement material.
7.0  Small Quantities.  Small quantities are defined in Sec 403.19.3.2.1. Unless the contractor has elected to use the normal evaluation in the Bituminous QC Plan for small quantities, the following shall apply for each separate mixture qualifying as a small quantity:
(a) QLA and PWL shall not apply.
(b) Mixtures shall be within the specified limits for VMA, Va, AC and density. In addition to any adjustments in pay due to profile, the contract unit price for the mixture represented by each set of cores will be adjusted based on actual field density above or below the specified density using the following schedule:
	Field Density
(Percent of Laboratory Max. Theoretical Density)
	Pay Factor
(Percent of Contract Unit Price)

	For all SP mixtures other than SMA:
	

	
	
	93.5 to 99.5 inclusive
	100

	
	
	93.0 to 93.4
	10% Deduction

	Above 99.5
	or
	Below 93.0
	Remove and Replace



8.0  Method of Measurement.  HiMod Asphalt Mixture shall be measured to the nearest square yard.

9.0  Basis of Payment.  Payment for HiMod Asphalt Mixture will be made at the contract unit price for 403.99.05, HiMod Asphalt Mixture, per square yard.

8.0  Method of Measurement.  HiMod Asphalt Mixture shall be measured to the nearest 0.1 ton.

9.0  Basis of Payment.  Payment for HiMod Asphalt Mixture will be made at the contract unit price for 403.99.10, HiMod Asphalt Mixture, per ton.


DRAFTER’S NOTE: TWO VERSIONS OF SECTION 8 AND 9 ARE PROVIDED. DELETE WHICHEVER VERSION DOES NOT APPLY. RETAIN THE SQUARE YARDS VERSION FOR FULL-DEPTH PAVEMENT, OR RETAIN THE TONS VERSION IF OVERLAYING AN EXISTING PAVEMENT.

Drafter’s Note for Pavement Designer:

[bookmark: _Hlk189476974]Reduction of Thickness for Full Depth Pavements.  The HiMod total thickness may be reduced 25 percent of the original pavement design thickness provided by MoDOT using AASHTOWare Pavement ME Design analysis, provided the asphalt mixture is placed on one of the following bases:
1. 18 inch Rock Base on top of proof rolled subgrade
2. 12 inch Rock base on top of Stabilized Subgrade (CBR 20)
3. 6 inch Type 5 or 7 aggregate on top of Stabilized Subgrade (CBR 30)
4. 6 inch Type 5 or 7 aggregate on top of Geotextile Grid designed to a CBR of 30
CBR of subgrade shall be calculated every 1000 feet per lane mile being paved. CBR shall be calculated by converting the DCP value to CBR using the following formulas:

For CL soils: CBR % = 1 / (0.017019*DCP Index)^2
For CH soils: CBR % = 1 / (0.002871*DCP Index)
	Where DCP Index (mm/blow) = Penetration per blow (mm)*Hammer Blow Factor
		Hammer Blow Factor for a 17.6 pound weight = 1

The 25 percent reduction shall be calculated by multiplying the original thickness by 0.75 and rounding to the nearest half inch.

Major Highway/Interstate Top Lift Aggregate.  To limit polishing of aggregates under heavy traffic, major highways and interstates requiring an SMA mixture, Level B mixture, or limestone porphory mixture shall still receive a top lift of asphalt mixture that includes aggregate not prone to polishing. The top lift shall either be a traditional SMA mixture meeting the requirements of Section 403, or a Level B mixture or limestone porphory mixture meeting the requirements in Section 403.3.3 and 403.3.5, along with the requirements in this Job Special Provision.



