4 Evaluation of Warm-Mix Asphalt Incorpo

Pavement for Volumetric and Mechanical

WESTERN REGIONAL
SUPERPAVE CENTER

CONSTRUCTION
SINCE
COMPANY 33

baaly and John Elkins

Department of Civil & Environmentai Engineering, Uni

RESULTS: RECOVERED ASPHALT BINDER RESULTS: AGGREGATE CONTACT POINTS

100 160 133
~-RTFO-aged PG64-22 140

CHISM ST., RENO, NV- WMA/RAP TEST SECTION
,""'}Agency: City of Reno, NV
» Contractor: Granite Construction Inc.

99

=1-WMA-No Reheat

N
S

2
<
£ Pz1
»Construction Date: June 2009 ; ~~WMA-Reheat § E 100
» Asphalt Layer: 6 inches g 10 \ ~~HMA-Lab Produced =g 8
) = < B +++-RTFO-SP Criterion £ 6
»>WMA Technology: Ultrafoam GX © RS \ £3 40
(1.25% water by binder weight) 2.2 B LR R
»>RAP Content: 15% 1 = 5
52 58 64 70 76 82 88

» Anti-stripping Additive: 1.5%
hydrated lime by DWA

'WMA-No Reheat ‘WMA-Reheat HMA Lab-Produced

Temperature (°C)

RESULTS: IMPACT OF CURING TIME RESULTS: THERMAL CRACKING RESISTANCE

i, > Virgin Binder Grade: PG64-22 :
o 300 237 0.0
s " 505 60 7 20 179 183 % o
S : 3 7 E
OBJECTIVES s ' L = = & § 200 £ 100
Z 5 383 385 l £ Lo R
= 3.49 4 T E 51 £ £
- /| 50 = =
Rheological o ) R B 2 & o o §0 ¢ 200 ==
properties of Impact of curing time Mechanical = |4 T sz P A 50 E50 g3 -
on WMA volumetrics properties of WMA z 424 299 o 58 0 -30.0
recovered asphalt for Qc /Q A mix % g 345 = 2 WMA-No Reheat  WMA-Reheat HMA WMA-No Reheat WMA-Reheat HMA
i : Lab Produced D
binders = % n N | Z 35 Lab Produced
0hrs 2hrs 4 hrs 15 hrs w & 9 W2l Ao A
Curing Period, hrs INITIAL FIELD PERFORMANCE

Curing Period

MIX/COMPACTION TEMPERATURES sample 1 Sample2  — Average

No distresses
£l RESULTS: MOISTURE DAMAGE RESISTANCE e
300 observed so far in
1,200 the WMA
= : .
o 250 = pavement with
£ %00 g B 2 o regard to moisture
s . S g0 - damage, rutting and
il | g - e
& 100 b b e e - - | *._over one year of
W z w0 8 -_—— . . service,
- et -
0 % 200 ~~HMA-Lab Produced ~ <-WMA-No Reheat ~ ~~WMA-Reheat _
WMA-No Reheat  WMAReheat ~ HMA-Lab = Q RECOMMENDATIONS AND CONCLUSIONS
=
fioduced - 0.0 10 20 3.0 40 5.0 6.0 7.0 8.0

» Recommended QA/QC Curing Period
Number of F-T Cycles Production testing for volumetric properties should be conducted within 4 hours

EXPERIMENTAL PROGRAM

S 5 = ST == B of manufacturing the foamed WMA at the plant.
RESULTS: PERMANENT DEFORMATION RESISTANCE
Cowx

»> Laboratory Performance

Vol i i Asphalt 2,000 HMA Lab Produced
: umetlgnc Volumet_rlc Mechanical Bi?\der 2D Image 1'800 Moisture Damage Permanent Deformation Thermal Cracking
10petties Properties Properties S i Processing 1600 Resistance Resistance Resistance
: FI) 5 1400 1,395 WMA-No Reheat Similar Lower Higher
= 7 ray 5
oot Clring for ) £ 1.200 WMA- Reheat Similar | Lower | Higher
0.2.4815hrs 4,6,8 & 24 hrs ﬁgmiﬁ;eyd ExtractedéRe — Z 1,000 =
coveres t 800 596 » Field Performance
-Reheated binder Contact points 2 s f : f
oA A G = igg No Distresses observed in the WMA pavement after 13 months of service >
- - T . . . . . . .
e Soiben i 200 The relatively low FN obtained in laboratory was sufficient on this project
- Stability & S |6f°g $ 1& G*fsind 0
Flow E r\]umher WMA-No Reheat WMA-Reheat  HMA-Lab Produced ACKNOWLEDGMENT

- TSRST

The authors acknowledge the City of Reno for facilitating their work in obtaining
the evaluated materials, and Granite Construction Inc. for their partnership in
successfully conducting this study.




