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Study on road performance of viscosity reducing warm mix asphalt mixture
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Abstract: To reduce the construction temperature of asphalt pavement, reduce energy consumption and
environmental pollution, warm mix asphalt mixture technology is introduced. At home and abroad, the
exploratory research on reducing the construction temperature of asphalt pavement by adding viscosity
reducer has been carried out.If it was not used properly, it would seriously affect the road performance
of asphalt pavement. In this pstudy, two kinds of viscosity reducer EC120 and Sasobit were selected to
carry out research. Through viscosity test, it was determined that the optimum content of EC120 in
70"A road asphalt is 3.5%, and the optimum content of EC120 and Sasobit in SBS modified asphalt is
3%; The road performance tests of AC-13C and SMA-13 mixtures were carried out at the optimum
dosage of EC120 and Sasobit. The results showed that the high temperature rutting resistance, water
damage resistance and fatigue performance of the two mixtures are significantly improved, and the low
temperature cracking resistance of SMA-13 mixture is slightly reduced. However, it can meet the
technical index requirements of modified asphalt mixture.
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Table 1 Test results of main technical indexes of the 70°A

grade road asphalt

K xi 5 I BREK
EFAJE(25 °C,100 g,5 )/(0.1 mm) 69 60~80
kabrc 51.5 >46
FEFE (10 em/min, 5 °C)/em 38 >20
FEFE (15 cm/min, 5 °C)/em 107 >100
[RE/C 274 2260
60 ‘C3 11 Fi £/ (Pa-s) 186.37 >180
AR EE1% 99.8 299.5
Jri Ak % -0.25 +0.80
RTFOT J5 5% B M 5T A L (25 °C) /% 68 >61
BREAERE (15 °C)/em 23 =15

F2 SBSRAEMBMYH EBH RIGAFKIBLER
Table 2 Test results of main technical indexes of polymer
modified asphalt

eIt H IR HOREOR
EFAJE(25°C,100 g,5 $)/(0.1 mm) 52 40~60
BAesC 66.5 >60
FEFF (5 em/min,5 “C)/em 25 >20
DAP=VA 242 >230
BRI (25 °C)/% 83 >75
135 Ciz 3h &£/ (Pa-s) 221 <3
VAR E 1% 99.4 >99
i AR AR/ % -0.13 +1.0
RTFOT 5 5% B e A (25 °C) /% 72 265
RTFOT Ji5 % F8 P (1 5% F 4E 2 (5 °C) /em 21 >15
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Sasobit FH f2[E Sasol-Wax 2 FIMF A& o PP REZE ] 3
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Table 3  Test results of main technical indexes of two

viscosity reducers

135°C Wity AU 25 CRE 25°C 65°C
i/ AR CEIEZ
FEgR g i 5 s LN AR
C C (grcm™)
(Pa-s) (0.1 mm) (0.1 mm)
Sasobit  0.018 96.5 291 0.96 <1 8
EC120 0.023 94.0 294 0.94 <1 10
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Fig.1 Viscosity temperature curve of the 70” + EC120 warm

mix modified asphalt

—&— SBS

—8— SBS+1%EC120
—&— SBS+3%EC120
—®— SBS+5%EC120

FhIE/(Pa-s)

I T

120 130 140 150 160 170 180
pEErc
B2 SBS+ECI20 % Bl 7 F 69 5615 i 2
Fig.2 Viscosity temperature curve of the SBS + EC120 warm

mix modified asphalt
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Fig.3 Viscosity temperature curve of the SBS + Sasobit

warm mix modified asphalt
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Table 4 Different asphalt mixing and compaction temperature

C
T 70" 70"+ SBS+ SBS+
W Wil 3.5%EC120 3%EC120  3%Sasobit
Rl
X 168+3 138+3 180+3 148+3 150+3
%
) 158+4 128+4 170+4 138+4 140+4
i

B2 4 AT AL, 7E 70" 7 L SBS W 7 4 il B
AHEFEB B EC120 , 1 A R AN & 52
JEH T30 CAATESBS & B AR B
1) Sasobit , 1R A B R IR BE K s SR BT
28 CHA o

3 EEF%RE
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% F AC-13C . SMA-13 Wi F Rl 2% i & JF WF
55, WIRIIR A RE 4 0 28 FH 70°A 2 % 4 T U .
SBS MU AT A He i, Hid AR R4
5 10~15.5~10 F1 3~5 mm 1 JK 5 6% A7 , 4145 )
9 0~3 mm LIRS, OB A A KA S 40 B8 R
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Table 5 Design results of the AC-13C aggregate gradation

i 3 R A AL (mm) (8 T 5050 %

A el
13.200 9.500 4.750 2.360 1.180 0.600 0.300 0.150 0.075
R 100.0 85.0 68.0 50.0 38.0 28.0 20.0 15.0 8.0
AC-13C TR 90.0 68.0 38.0 24.0 15.0 10.0 7.0 5.0 4.0
EaEH 94.3 78.9 53.6 37.2 28.7 20.3 15.8 11.3 6.7
6 SMA-137 #HAALikit4R
Table 6 Design results of the SMA-13 aggregate gradation
. . 3 35T AL (o) 45T 1253550 %
RAE oAl
13.200 9.500 4.750 2.360 1.180 0.600 0.300 0.150 0.075
BR 100.0 75.0 34.0 26.0 24.0 20.0 16.0 15.0 12.0
SMA-13 TR 90.0 50.0 20.0 15.0 14.0 12.0 10.0 9.0 8.0
BT 95.7 65.2 28.3 19.2 18.3 15.2 12.1 10.8 9.7
RT REDLAE LB RXIELER
Table 7 Optimum oil stone ratio and the Marshall test results
AR mEmatt/e BEBHXEE  SEE%  5ORHEEE% WA % FAE BN i fE/mm
AC-13C 4.7 2.452 4.71 15.1 69.5 11.87 34
SMA-13 6.1 2.441 3.56 17.8 80.2 9.68 4.2
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Fig.9 Test results of maximum bending tensile strain
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