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Ineraase Usage of RAP

Advantages of using more RAP
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Mixes With RAP

m1-15

16-25
26-50

Year






2008

A-1040-01 35%
077-01 40%

0-UU
/149-064/021 KA-10
04/104-085 KA-1037-01  25%
1025-055 KA-1009-01  25%
-020/090 KA-1039-01  25%
383-074 KA-1019-01  25%
“281 092 KA-1017-01  25%
 075-016 K -7415-01  25%

- 075-016 K -7415-01  25%
400-008 KA-1057-01  25%
050-028 KA-1082-01  25%
083-028/086 KA-1129-01  25%

19,094
9,717
4,141

44,218
6,147

56,177

34,226

17,987

18,319
2,359
4,753

23,843
8,078

38,100

igh RAP Projects

oject Number %RAP HMA Tons

Mix Type
SR-12.5A
SR-12.5A
SR-12.5A
SR-12.5A
SR-12.5A
SR-12.5A
SR-12.5A
SR-12.5A
SR-12.5A
SR-19A
SR-19A Sh
SR-12.5A Sh
SR-12.5A
SR-12.5B Sh
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Cracking

-22 -16 -10

Low Side of PG Grade




HMA TSRST

roject Numt . RAP Not Aged Aged Not Aged Aged

025-055 | 009 01 6“"1 72-33 72 -28

097/055 KA-1040-01 63 83 73-31 72 -24

056-005 KA-1077-C163 83 78-26 78 -22
004/149-064/021

KA-1034-0160 | 80 66-33 66 -24
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h RAP mixes had at least 1



HIAWIBURGNWVEHEEL RUT TESTER

004-064 083-097 KA-1040-01 056-005 KA-1077-01 025-055  383-074  281-092 036-020
KA-1034 KA-1009 KA-1019 KA-1017 KA-1039

we== Failing Lottman Tests

s PasSing Lottman Tests e BoOrderline Lottman Tests



Alr Void Results

with more than 25% RAP

e available incentive
atlable incentive
ceived 100% of the available incentive

9 Projects with 25% RAP

d a large disincentive
Ived less than 50% of the available incentive

= 3 recelved between 50% and 85% of the available
Incentive

= 3 received 100% of the available incentive




)bstacles

h RAP Projects Low \oids in the
VMA) resulted in production



RAP Mixes are achievable if
properties are known
P is consistent (FRAP may be required)

- Virgin Aggregates are selected to offset the shortcomings

of the RAP Aggregates



RAP FUTURE

for projects in early spring
aterials Lab

on 1d Fine and Coarse FRAP
rmine the binder g the RAP

Blending Charts based on these results




RAP/FRAP Proposal

ding Charts Contractor will determine

de the grading of the binder that we require

ring construction track the predicted value using the
ding chart and RAP/FRAP properties.

enalty for a binder at > -23



Temperature Blend
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Theoretical Calculation of Blended PG Effect
Temperatures |PGypper  |PGiower PGyiens = (%FRAP/100)*(PGpaz - PGyirgin) + PGyirgin Maximum Permissible %FRAP
PGesp 84 -13 PGiengupr=  63:72 %FRAP ey = (PGpiers - PGyirzin)/(PGrar - PGyigr) ¥100
PG, o 52 -28 PGpzrg wr= -22.50 %FRAPDE,,,. = 40.00
% in mix |% Pb %RAP oz nz peszn %FRAP,.., = 38.36 %
%RAP (MRC) 4.70 35.0
%FRAP:,. 60.00 5.20 %FRAP,.,, = %FRAP_,.. - %FRAP ..
| ]
%FRAP e 40.00 4.50 %FRAP... = %FRAP,  ecres - BRAPicing pesiar
%FRAP, cishres 36.6 % 4.92 %
pG;;_p W’ ‘13
T = Temperature Blend
%FRAP  PGygns= 5
0|5 |10|15|20|25 |30 (35 |40| 45 (50| 55| 60
0.00, -28.0 -8
500  -27.3 §
10.00 -26.5 45
15.00 -25.8
-14
20.00 -25.0 -
25.00 -24.3 )
-18
30.00 -23.5 e S
35.00 -22.8 E
40.00,  -22.0 g /—"“/
45.00 -21.3 -24
™
50.00  -20.5 -26 i
55.00  -19.8 -28 ﬁx
60.00 -15.0 -20
ef=Using -13 =fll=Using +3 ==le=Using-22




MRC Data

Estimated
PG, PG| RAP G
POys 2| o] FraP.. .
| PGuso 52| 28] FRAP.., 66.67
\
l RAP FRAP Contractor
LOT | %RAP | Pyof | , RAP. %EFRAP P, of Fine % of Fine P, of Course | % of Course 2. FRAD snceads
| (Sublet)| inmix | RAP i in mix FRAPUsed | FRAPUsed | FRAP Used | FRAP Used o maximum?
{42 40 19 577 40 55 60 3 40 3 -1.92
iB 40 10 5.77 40 5.6 60 48 40 532 -2.31
|5B 40 54 -3.83 40 54 60 48 40 5.16 0.77
;SC 40 52 0.00 40 33 60 52 40 3.26 -1.15

MRC Data

PGipsa:

PG
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PGzar

34

-13
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Estimated
2:RAP ...

PGue

-28

-
tafro -
<

20.00

FRAP Contractor
LOT | %RAP | Pyof | ,, YERAP P, of Fine % of Fine | P,of Course | % of Course , : axczeds
RO 22RAP. 7R 3 X > % %FRAP.... | %FRAP.., : "
(Sublot) | inmix | RAP i — in mix FRAPUsed | FRAPUsed | FRAP Used | FRAP Used = = ** lmaximum?
‘ 33 33 -12.77 2723 35 5:2 60 46 40 1388 -5.53 3447 EXCEEDS!
35 W -8.51 31498 35 5.1 60 45 40 486 -3.40 36.60
35 i8 -426 35.74 35 5 60' 4.4! 40 4.76 -1.28 38.72




tween HMA Layers

d Between layers
e cracking in overlays









Jest Section

s with a Spray Paver

sion Bonding Liquid)

al Tack Emulsion)
2nt Rates
ck — up to 0.20 gal/sq yd
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Bond Test

||-off test to ensure sufficient

g this Spring visit multiple projects to start
Ing bond strength charts and relationships
‘ n type of surface and temperature

= \arious surface

- = \arious temperatures




5 lest Method KT-70

determine the Tensile Rupture


















A Benefits

ced emissions
ed fuel consumption

ent in fatigue life of mix
Idized and less absorption




rrent Spec

IS allowed to use Warm Mix unless
plans.

| MA > 165°F
mat temp falls 165°F

Marks may be removed from mat with self-
d static steel roller




roved list of Warm Mix Asphalt
Additives

Table 602-A: APPROVED WARNM MIX ASPHALT ADDITIVES

WNMA Technology | Process Type Supplier Max Mix Temp
Reduction!

Advera
Aquablack Solutions
Aspha-Min
Double Barrel Green
Evotherm
Redi-Sel WA
Sasobit Sasol Wax Americas, Inc.

! Mixing temperature range is provided by the Asphalt Binder Supplier. When using WMA, the mixing
temperature may be reduced no more than that shown for the specific WMA technology. The minimum
mixing temperature for WMA is 220°F.






