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‘eids inrthe ineral :\ggregate
s  Mineral Aggregate™ = Non-Asphalt Compoenents

\4:\IS the Intergranular space occupied: by,
asphaltiand air' In ar compacted asphalt mixture.
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Calculating \"/ 4/ :\...

Gmb * Ps

Gsb

VMA =100-

ci = Mix Bulk Specific Gravity.

mb

. = Percent Stone (i.e. Non-
Asphalt)

¢, = Combined Aggregate
Bulk Specific Gravity (i.e. Non-
Asphalt)
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Calculating G......




Sampling, Blending| & Splitting
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MiXing RAS
LVIrgintAC

RAS pre-heated
(230° F) for 1 hr

PG 64-22 added
(300° F) at 15%
Py total weight of
RAS sample







HRG Data
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HRG Data

AvVerage
Source G, G, C ot
(Std Rice) (CorelLok) (Added AC)
Et. Wayne, INITIOS 2.577 2.474 2.443 26.2

2,615 2.562 2.518 1910
Chicago, IL TOS 2.518 2.536 2,490 24,0
Nashville, TN TOS 2,601 2,640 2.592 25
Denver, CO T0S 2.544 2.526 2,484 23.5
Cincinnati, OH TOS 2.512 2.512 2.489 23.9
Kansas City, MO TOS 2.581 2.532 2.423 26.0
Indianapolis, IN TOS 2.573 2.605 2.537 23.2

Stockton, CA TOS 2.619 2.659 2.591 30.6
AVERAGE 2.571 2.561 2.507 24.2




Unaderstanding VMA...

AN accurate specific, gravity: off eachi Non-Asphalt
compoenent is aimust in order to calculate the
correct VMA valte!

100
P1 P2 Pn

Gsb —

Gsb(n)

Gsb1) Gsb(2)

G,, = Combined bullk Specific gravity.
P, = Individual aggregate %
G.p1..) = Individual aggregate bulk specific gravity




RAS Specific Gravity: — Does it matter?
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RAS Aggregate % — Doees) it matter?
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RAS Gravity AND RAS Aggregate % Matters!
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Understanding; VIMA...

s\ typically INCREASES VMA

s Angularity: of the, grantles?
s Infiluence of the fibers?
s Dust — Angularity:and/or amoumnt?

Do ;4\ mixes reguire more; Total AC?




Scenario #1...

Pesign 1 DESIFN; 2

Voids = 4.0% Voids = 4.0%
Total AC = 5.2% Total AC = 5.6%
P = 0.4% P,, = 0.8%

The Total AC difference is...P,,
(asphalt absorption)




Scenario #2...

Pesignwithout ;7:\5 Designwith ;4.1
Voids =4.0% Voids = 4.0%
Total AC = 5.2% Total AC = 5.6%
Py = 0.4% P = 0.4%

VMA = 14.8% VMA = 15.8%

The Total AC difference is...VMA
14\ changes aggregate; packing!




Scenarior #2 Is a Yiojo) (=)

RAS Design reguires; 0.4% MORE AC — WHY?

Assumption - Portion of RAS AC NOT effiective
s RAS AC contribution = 1.2%

s Increase in Total AC = 0.4%

= Effective RAS AC = ((1.2-0.4)/1.2) * 100 = 67%

Faulty assumption!
s 0.4%) MORE Totall AC due to 1.0% higher\'/,%/:\




Scenario #2...Revised!

Pesign without ;-\ Design with ;4.1
Air Voids = 4.0% Air Voids = 4.0%
Pba = 0.4% Pba = 0.4%

VMA = 14.8% VMA = 14.8%
Total AC = 5.2% Total AC = 5.2%

Adjust aggregate packing
(e.g. gradation) to offset !:\5 effect




Tlake Away

RAS Specific Gravity matters!
x| Determine; GL, accurately

s G rule-of-thumbrvalue?
Fiberglass RAS — 2.500 to 2.6007?
Cellulose RAS — Lewer Value?

Non=RAS vs. RAS Mixes

s Compare '/, :\ andiasphalt absorption values!
RAS specific gravity (G.. )
RAS aggregate %
= Equal VMA results in Equal Total AC with constant P,







