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Basic Performance of Sulfur-Modified Asphalt Mixture

YE Mao ,HU Xiaodi',SUN Quan ,BAI Tao
School of Resource and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: The sulfurs with mass fraction of 0%, 30% , 35% and 40% were respectively added into two types of
asphalt mixtures (AC-13 and AC-20), and the properties of sulfur-modified asphalt mixture in pavement were
explored. The moisture resistance of sulfur-modified asphalt mixture was measured by immersion Marshall test,
freeze-thaw splitting test and Hamburg rutting test, and the high temperature performance, low temperature
performance and fracture resistance were evaluated by Rutting test, three-point bending beam test and Overlay
Tester, respectively. Besides, the mechanistic properties were obtained by the dynamic modulus test. The
results show that the dynamic stability values of asphalt mixtures AC-13 and AC-20 with sulfur mass fraction of
30% increase respectively by 18% and 26% , and their bending tensile strengths also enhance, but their low
temperature performances do not change. The moisture resistance of asphalt mixture reduces significantly after
adding different mass fraction of sulfur, the tensile strength ratio of sulfur modified asphalt mixtures AC-13
decreases by 22% with adding sulfur mass fraction of 40% . Dynamic module test indicates that the variation
tendency was similar between the sulfur modified asphalt mixture and the conventional asphalt mixture,
however, the dynamic modulus values of sulfur-modified asphalt mixture are higher in a temperature range

of =10 C to 54 C .
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Tab. 1  Residual stability
\ ; A S B I 8RR R B RIR B Bl R T . E R RS
RARER _ - _ ) B R i
sulfur mass Marshall stability immersion Marshall retained Marshall
mixture type _ evaluation standard
fraction / % / kN stability / kN stability / %
0 14.47 14.09 =80 97.17
30 14.39 13.08 =80 90.92
AC-13C
35 14.67 13.17 =80 89.78
40 16.92 14.06 =80 83.27
0 21.63 18.88 =80 87.29
30 15.30 12.90 =80 84.27
AC-20C
35 16.65 13.69 =80 82.19
40 17.51 14.03 =80 80.12




368 BT AR Rl #$39%
R2 HFRBRAR
Tab.2 Freeze-thaw splitting test
LR 2 VR RBS 4 5 J5E VR B 285 JEE L

AR KT

mixture type

X B A0
sulfur mass
splitting strength / MPa

freeze-thaw splitting

HAET R .
) tensile strength
evaluation standard

fraction / % strength / MPa ratio / %

0 3.85 3.83 =75 99.48

30 3.86 3.55 =75 91.97
AC-13C

35 3.97 3.44 =75 86.65

40 3.99 3.09 =75 77.44

0 3.75 3.69 =75 98.40

30 3.78 3.62 =75 95.77
AC-20C

35 3.79 3.45 =75 91.03

40 3.81 3.06 =75 80.31
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Fig. 1 Test results of dynamic stability
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Tab. 3  Flooding burger rut test
RAE R e S oy 4 R 5 2 453 a5 A TR A
mixture type  sulfur mass fraction / %  load cycle times / times load cycle times of inflection points / times deflection / mm
0 119 50 1250 12.50
30 150 50 5000 12.50
AC-13
35 142 77 4500 12.50
40 122 50 3200 12.50
0 200 00 600 0 6.71
30 200 00 3300 12.50
AC-20
35 200 00 360 0 11.12
40 200 00 4200 8.40
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Tab. 4 Results of low temperature bending test
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sulfur mass fraction / mid-span deflection / breaking load / bending tensile strength / maximum bending strain /

mixture type

% mm N MPa ne
0 0.20 1364 11.24 106 8
AC-13
30 0.18 1423 12.13 925
0 0.21 1143 9.881 106 0
AC-20
30 0.19 1258 10.75 964
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Tab.5 Results of OT tests of sulfur-modified asphalt mixture

W R
ol g R

maximum tensile JE %
B sulfur mass ik&
stress of the first cycles / times
mixture type fraction / %
cycle /N
815.8 109
AC-13
30 1284.1 158
0 835.2 406
AC-20
30 1007.5 509
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