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Experimental research on the performance of warm mix

high-modulus asphalt mixture

CHEN An-jing

(Urban Road Management Center of Nanjing, Nanjing 210000, China)

Abstract: In order to solve the rutting disease of the asphalt pavement and the environmen-
tal pollution caused by the hot mix construction, a warm mix high-modulus asphalt mixture
was designed. The applicability of the two kinds of warm mixers was analyzed by viscosity
test, softening point test and ductility test. The pavement performance of high-modulus as-
phalt concrete was studied through rutting test, low-temperature beam bending test,
immersion Marshall test and [reeze-thaw splitting test. A contrast test of hot mix and warm
mix technique was carried out to compare and analyze the effect of warm mix technique on
the pavement performance of high-modulus asphalt concrete. The results show that the or-
ganic wax warm mix agent can increase the softening point and 60 °C rotary viscosity of SBS
asphalt, but it has an adverse effect on the ductility at 5 °C. The dynamic stability of the or-
ganic wax warm mix asphalt mixture HMAC-13 is slightly lower compared with that of the
hot mix asphalt mixture HMAC-13, but the decrease is not significant. The flexural tensile
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strength and stiffness modulus of the organic wax warm mix asphalt mixture HMAC-13 are

higher than that of the hot mix asphalt mixture HMAC-13, but its ultimate failure strain is

slightly smaller than that of the hot mix asphalt mixture HMAC-13. The immersion

Marshall residual strength and freeze-thaw splitting strength of the organic wax warm mix
asphalt mixture HMAC-13 are higher than that of the hot mix asphalt mixture HMAC-13.

indicating that the organic wax warm mix asphalt mixture HMAC-13 has better water stability.

Key words: rutting; high modulus; asphalt concrete; warm mix; pavement performance

PR BT A48 2K L R Ak A A R, LA
J T A B v P B A TE B Bk G R
SEPK TG E R WG 2, 2018 4R, A2 18 B iR & A
T BE KB i B TR VAN A o GRXAT) )5 42
KA T K PEAE A I T S AT AN Y FE B
P » AR R0 1R DL 28 T 280 L R 1k 58 38 55 5 i 1Y 4
g T s ) R O B T K A T K W R
R EE AR,

% R U IR BE + Chigh modulus as-
phalt concrete. HMAC) $& (5 [ [ 1% %2 4 NI & . A
TS 305 74 66 TR 1) o I B P A B el 3%, X — T ik
B A4 )2 R Y . Espersson™ K B i
Wi IR EE L N T WL I8 T, HTE I R ML 08 T
P2 BT R R 0 W] B A B v /D i THT R 2 R
Sybilski %Vl m AL I 5 A K A ERHSE A
RMHBTE LR PO 57 R L TS &
BRI, =R T —Fh SBRECHE m AR R R
Gk TR A B PTRE R A, K&
TR SR B AR U TR BE 1 R A AU e
T I T 1) = T A, 5 1 v A5 i 30 5 TR R b A IR
% T 2 0 W T X A RO S R E TR

A IR B AR — R T
170 °C MR AL T 160 CH, B, B
WA IR B W TR IHFE R e li, X 5 H %48
BRSO IS AHE T WA S
AIRRER BRI ESR T b B I T R
RS S Sl W N B {7 B S
() 2 [B) FE A7 30 it TR X s RO T5 Y i R T
WMo PERG — & N R ERE, 5T, AR
MRFE 75 85 i i S v 2 B ORI Bk i TR L 7 Lk
LA ELFE ) B9 LAl b R R R P BOR ) A R R
R IR AR 1R AE PR IE TR & R B 47 8%
PEBE 1Y [) B, B8 A8 5 1 bt T 3L B2 . DA T 35 3815 fig B4
TRAEK

1 EFFIRME

1.1 ReH R

Wi SR AT B & SBS Btk I 7 L R
fEbR UL 1, TRFE R R VL I3 i 6 52 Bl 2 R
A BRZ A A 7 5 A HILI 28 T 5 Sasobit F1 3%
G PEZRIE #E5 Evotherm , Hod R¥g AR W& 2,

£ 1 SBSBUHFH ARG
Table 1 Technical indexes of SBS modified asphalt
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Table 2 Technical indexes of warm mix agent

pirEa il
H ARG HR

UL E R e

HIE(20 C)/(g+ em™®) S SE
ST REG/NER HA/NEOR

Sk To g Ta bk
I a5/ C 110~120 130~135

A5 /°C =250 =270

1.2 REAHR

¥ P FRIRFE R 4 0 i A SBS Bt E L A
PUES SR PERI 4B 1l 4 %0, 0 16 PR IR FE ) B
HON 10% . YR A JG BRI 45 Rk AT e 5 7
BRI AL e | A B R 08 K e v L A I
6, FEAR B PRI B 50 X W RE R A G 5 e 2k
AR TR A



F 18 K% 14

hETRHHREN F RS RDTR 35

1.3 HROMW
L3.1 Jek®iE

135 “C Jie % 2 B w] L) S e 30 75 1R 5 BH 09 it 1
Moy . 7832 E 2 B R B B 50 31 X Cstrategic
highway research program,SHRP) i & 45 & £} I
FHPERERL 42 T 135 CHER B B AN 15
3 Pa s MBARER , AR i PE 0 7 10Tt T 70 5
P BT R B A E] 60 °C B, AT LA M B 2 T
A AR AL . . 60 CHER RN AE IS %
FEAR . X5 A et R R0 B T R AT A e R
JERE AR AN 1 s

25
> 20
&
= 15
o
# 1.0
prid
E 05
0.0
SBS SBS # SBS #
g WHF+A WE+RIIE
WEE A PR
Wit R &R RIS
(a) 135 CHEs% 21
1.4
12
<
& 10
[e]
= 08
= 06
& 0.4
0.0
SBS SBS i SBS Mk
e VidE+AYL WiH+R TS

WIS MR PR
IR IE RS SR BN
(b) 60 Chek: &
Bl 1 A Koae b f R s R

Fig. 1 Results of Brookfield rotary viscosity test
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Fig. 2 Results of softening point test
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Fig. 3 Results of ductility test
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Fig. 4 Results of rutting test
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Fig. 5 Results of beam bending test
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Fig. 6 Results of water stability test
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