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Durability Performance of a Warm Asphalt
Product During Hot Storage
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Abstract: Comparison with base asphalt, an evaluation was
made of the performance of warm asphalt modified by the
surfactant based warm-mix additives in asphalt properties,
mixture performance and asphalt durability after hot storage.
The technical indicators (including viscosity) of this warm
asphalt were on the same level with base asphalt. But the
warm asphalt could improve mixture workability, reduce
compaction temperature. And the performance of its warm mix
asphalt (WMA) was not less than the hot mix asphalt (HMA)
technology requirements. At the production site, the warm
asphalt after a long-term storage at high temperature could
still reduce compaction temperature, so it had good thermal
storage durability. According to such evaluation results, the
WMA technology using the warm asphalt directly is feasible.
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Tab.1 Results of major technical indicators test of asphalt and warm asphalt

Wi EFARE/ EFABE A/ 10 ‘CHERE/ 135 CHE/ WML /5 Wit
B 0.1 mm 2R C cm (Pass™1) 10 ‘CHERE /cm TR
70 SR 65 -1.20 48.5 60.2 0.51 10.7 PG64-22
70 SRRV 66 -1.16 49.0 59.5 0.50 11.0 PG64-22
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Tab.2 Results of technical indicators test of hot mix asphalt and warm mix asphalt
Wi H S BRI/, tEUEA LR/ DEURRE BAKDREE R iR/ RS iR
: C /% % B /KN FERE/% /% QR emm™1) A /10°6
70 BHPEEE AC-13 115 4.8 3.5 9.8 86.3 88.9 1785 2431
70 BT AC-13 145 4.8 3.7 11.2 84.5 82.6 1 376 2227
AC-13 115 4.8 5.6 70.2
L E R 3~5 =8 =80 =75 =1 000 =2 000

% 2 WA A DX T H SEH H R 77 - 18
EORE IR B2 R 1 T A T K o 3 2
R 92 IR IR 2 1 G 3 X SR {5 S 7 1
LA S B AIE RESE NI s Q% TR 75+ 55
ST L« FCIEL A0 ORI B (L% e
AT A R AR RERAT T W I 2
SENT S

1 2 BI5GB 1
ARRHEPERE RIRTEE T 92 SR A RHIE TR EERY T W
2 mEREWNRTEREGHRERER
PR R

EISMEFE D 7 7 b 2, ANl o 72 05 7 Th s
TIAVRAR 550 %) B B8AH XHIR 70 B i BR 2R 5 1)
(B 4n Sasobit BCPEFRD e F= Pk Wi . WF 78 vkt
FEH, Wit PN 3. 0% ~3. 5% UFi 2040 T RD i)
Sasobit A LAREAR I B e Rk BE L SE B i IR A R
FEFN R SR BE RIS

REEAR I B fe RS B 2 M U ) A
R 1 il ge 25 3 v A SO i iR FE U 5 135
C R EE AR TR R s i — K45 Rl s 75 1 KGR
M2 IR PR e e e S s 78 1k AT B e ) R 52

RO A SCRY TR 5 5 0 5 R0 o Joz 6 40450
H 3.0% 1Y Sasobit i AT T FEIRSUR I HLEL .
2.1 HERIR
3 P TEAN )3 B A5 1F T ok B g 495 R
# 3 PR,
=3 AREBETARIEHLE
Tab.3 Viscosity of different asphalts at

different temperatures

AR T Wi BRI/ (Pas s71)

i H

8C 110C 125°C 135C 150°C

70 SIFIHE 12.42 1.35 0.79 0.51 0.27

70 SR E 12.69 1.34 0.78 0.50 0.27
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70 AL + 18.30  0.87 0.51 0.27 0.17
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Fig.1 Curve of volume of air voids in samples

and compaction temperatures
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Fig.2 Curves of warm asphalt performance and storage time (stored at 135 'C)
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Fig.3 Curves of asphalt mixtures performance and asphalt storage time(asphalt stored at 135 C;

asphalt mixtures compacted at 115 C)

ML 2 P PERg IS FT LUE -

(D RFEDH AR 2 KW s R S
B 1 Ak Bl S IRAE A7 I ] Y S, PR
AEF ABER 10 C 4 B FEAR L oAb s 1 B & 32 %2
TRbR 09 22 A 0R B B AAH Y. S PR i TFOT
(thin film oven test) J5 10 C %E & 2 4L IR B A K,
FWE R 0 S RS AE — & RN A 22 i 5 2
G MR PERE B B T 7 A 2 Ak 3, dtil
KA S N 5 R A A7

(2) WFhPIH R 135 CHEEE AR AR 23
T A ‘Zﬁﬂﬁif Vi (ARl RS AT T 35 Jo 0 i ARG 2

(3) gt miR A7 IR I & E 2 RE

BRI S %i%‘ﬁr{%%f;i@%zﬁ‘ﬁé,%%ﬁ{m
%%%"Wf%ﬁﬁéﬁ?ﬁi%i%ﬁﬁ?%ﬂﬂlﬁ’ﬁ%ﬁ

T P TR Y 700 X 90 7 1 R A A LA T
PR

M 3 RAFHARZI R AT IA

(1) WA B33 55 100 7 A0 ) 1) ) 56 2R R X
T R A ESENR Iy 115 C i, 23 R A
3.5% ~4. 4% 9 Fl N P 3l - 47 B P B AR HE Y
SR M TR MR 2 0F B S A TR A kA
PR 2 BRI T 5. 0% » AN Tt A2 78 1 4 A v 1)
2R

(2) MURRRBT RS0 50 B LG A5 0 75 4Gk IR 1] )
KEKE T TRAWE RS RSEE Y 115 C
IS} VR Rl B S0 5 JEE E AR R AE 78 % ~90 %0 [ I 2 »
T A2 3 B PR R T % T 5 SR 75 H R] 2%
PF T R TR A ks R ) R B SR S 0 2 EEAR T
75 % » AN A2 T B ABRE R 2K

(3) EIRIAIES R KM i 5 A7) i
WA R ORI R U, HR AR B L
BRI HATARGF (e AP



1820 [F) 3% K % % CE R O 9539 %
IRAEHALHARLS]. Jbat : AR H htk: » 2000.
4 .Q_E'L/E Ministry of Transport of PRC. JTJ052—2000 Standard test

X7 R Al P SO A ™ B A Il P 0 AT
TIHHETERE R ﬂ¢ ﬂﬂ%mﬁﬁmkf%f
W ISR AT TR S5 IR

(D”%%ﬁﬁﬁmmﬁUEF%&&ﬁﬁ%

~

T R A BOR AR bn A PR RERE A A 2. it
P E MR AR A4 S BRI F R &

BEIE T A TR E IR 5 7 TR AR B AR R 1 22
3R 6 2 AR AT R 1 i FH K

(2) Wies K i i 2 56 AN AS ) B 78 L B B U
TR A2 BRI 06 25 B AR SO R F I R 4R
T AE% 0 2 IR AR 3R AR TR (H L PR AL 2
A S FAR YA T ORG

(3) % Bt PR 5 7 LA BT I P A T A
PE. et KIW S RAE A7 )5 IR PR 10 P RE S5 A IR] 2%
2 18 35 S50 75 AH 24 5 0 R TR 03 7 475 RE 8 ke )
IR A R VE TR 1/ . FLTE IR & R PR
4. BRE . ELEER AR 1 BT AE 4 AR I
PEEARIE T T

SE Wk
(1] hfie RS RS #. T 0522000 43 B T2 U5 7 % U5

(2]

(3]

[4]

(5]

(6]

methods of bituminous mixtures for highway engineering[ S].
Beijing: China Communications Press,2000.

A NRIEFESSEES. JTG F40—2004 23 I 75 1 10 it L4
AMAELS]. Aemt: AR it , 2005.

Ministry of Transport of PRC. JTG F40—2004 Technical
specification for construction of highway asphalt pavements[ S ].
Beijing: China Communications Press, 2005.

T 4L48 383 T . DB13/T1014-—2009 14k Wi i 18 4
LS. ARIE AL B E AR M R 2009,
Department of Transport of Hebei Province. DB13/T1014—

2009 Guideline of warm mix asphalt for pavement construction

it T8 A

[S]. Shijiazhuang: Quality and Technical Supervision of Hebei
Province Press,2009.

WE%h - T MG o 14 2, 25 Sasobit BCH: ) 2 W 7 TR EE - 5% 18 1%
mﬁfgIEPnﬁﬁjfﬁéa\mJ]./L\\ﬂﬁ,zomu):137.
WANG Xiaolei, ZHANG Jiupeng, XIAO Wei, et al. Application of
sasobit modified additive to low temperature construction of
asphalt concrete pavement| J |. Highway.2007(3) :137.
Hanz A, Faheem A, Mahmoud E, et al. Measuring effects of
warm-mix additives using a newly developed asphalt binder
lubricity test for the Dynamic Shear Rheometer [ C/CD] //
Proceedings of the 89" Annual Meeting of the Transportation
Research Board. Washington D. C.: Transportation Research
Board of the National Academies,2010.
Andrew J Hanz,Enad Mahmoud, Hussain Bahia. Asphalt lubricity
test evaluation and relationship to mixture workability[ C/CD]//
Proceedings of the 90" annual meeting of the Transportation
Research Board. Washington D. C.: Transportation Research
Board of the National Academies.2011.

B A B DA DA B DA DA DA DA DA D DA DA DA DA DA DAL DAL DAL DA DAL DA DAL D DAL DA DA DA DA DA DAL DAL DA DAL DAL DA DA DAL DAL DAL DA DA D DD

(L#5 1810 TT)

[16] Gomes G,May A, Horowitz R. A microsimulation model of a
congested freeway using VISSIM [ C/CD . Washington D C:
83rd Annual Meeting of the
Board. 2004.

HRA A SR RREE L R0 %?ﬁ%’ﬂﬁ%“ﬂ’]bﬁj‘/d_ﬁﬁﬁﬁ’ﬂ
Mo G AT S [T ], 3¢ id s i TR 5 15 B 2# i, 2003, 1
(1):94.

SHAO Chunfu, ZHANG Kuilin, XU Juan. A distributed and

parallel algorithm of dynamic traffic assignment based on

Transportation Research

[17]

computer simulation[J]. Journal of Transportation Engineering
and Information,2003,1(1):94.

XUBBE . T IROW A8 07 B 2S84 I i 9 [D]. W % K
R A 1B K 5 B B 2006.

LIU Ruiqi. Research on Traffic Assignment based on micro-

(18]

[19]

[20]

simulation [ D]. Xi” an: Chang’ an Unverisity. Transportation
Planning and Management,2006.

e R X AR S KBRS IR F B BRI &
WoE[]]. 35l s R 5 TR 515 8 . 2008,8(4) : 63.

GAO Liping, LIU Mingjun, SUN Zhuangzhi, et al. Simulation on
impact of information guidance on regional traffic flow [ ] ].
Journal of Transportation Systems Engineering and Information
Technology, 2008,8(4) . 63.

FE . HeT05 BN S A58 4 B B ¢ S SEBLD . b s
TR LR TLREAA B L 2008.

QIN Xuyan. Research and implementation of simulation based
dynamic traffic assignment model [ D ]. Beijing: Tsinghua

University. Civil Engineering.2008.





