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Effects of Proportion of Buton Rock Asphalt on Performance
of Modified Asphalt Mixture with Wet Method

ZENG Menglan’, CHEN Wei,ZHU Yangui, LIANG Hengguo
(College of Civil Engineering, Hunan University , Changsha 410082, China )

Abstract:In order to investigate the effect of proportion of buton rock asphalt on the performance of modified
asphalt mixture with wet method, Penetration 70 Grade A petroleum asphalt was used as base asphalt for preparing
the modified asphalt binder containing rock asphalt up to 40% of the base asphalt. Limestone aggregate was used in
designing the AC-20C asphalt mixture of various percentages of rock asphalt by using Marshall method. Laboratory
tests were carried out to determine the properties of the asphalt mixture modified with Buton rock asphalt. These
properties include dynamic stability from rutting test, retained Marshall stability from immersion Marshall test, ten—
sile strength ratio from freeze—thaw indirect tension test, failure strain from low temperature flexural test, water per—
meability coefficient from permeability test, compressive resilient moduli from compression tests at 20 °C and 15 °C,
and tensile strength from indirect tension test at 15 °C. The test results and analyses indicate that with the increase of

rock asphalt percentage,the high temperature rutting resistance, moisture damage resistance, permeability resis—
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tance, stiffness, and strength of the modified asphalt mixture improve gradually to varying degrees.On the other

hand,with the increase of rock asphalt percentage,the low temperature cracking resistance of the modified asphalt

mixture improves to a peak value and then falls back slightly.The recommended maximum percentage of Buton rock

asphalt for paving asphalt mixture is 30% of the base asphalt.

Key words:asphalt mixture ; modified asphalt; Buton rock asphalt; wet method ; performance

ICAESR Yk T A - e A I A e ORT A
2k TR AR RSO T R B X — R,
W7 B T IR B R R AR 1 R A
P SEBR T AR R H R 2ad ok i s PERE I 7 TR
Aok, TE BRI 9T S A v W AR T A
M2 AT . B R, 78 E A TR R 2 1 2
SBS.SBR.EVA .PE S& R G YW .45 Fh e e
T E RO T A LG e a5 > S B TR SR A
B W T TR A R P P RE N, AT LR F A2 e
P, B0 2 FhalE 2 FA b e R I AT
ek, e TR 722 SBS 5 AR &2 A1
TREY, KR W Bl ECER RS
WA T BRI, BT RRDIE S5
[ AR A A A, S RE AR G b S L T
AR5 I BB R W 7 TR A R (5 R PR e 7E
FE P S AR R B A S AR U

A SR FH R R R A 0E W i A SO S
S B R VY AT B R T L
I8 20%~30% , Hoax 8 53 34 kA K a0 1) ot A
BeAWITH A RS AT SR E R ik
PERBIR b2 M TR S s T A A i
Wi & WA, SO Zoa Ui AN B B s TR
GRS GRS LR TS A 2O R R R R
PERETE Wi IR AR P AR 20 1Y & 5, K AR N
O 5] /e 48 T 81 35 o 303 7+ S e U A 3
TR RE A SO I T ) A R T LR L
A it T T TR DL R AN 2655 5 BRAE P o, PR
SEAP SR TR 22 8 T M0 1z 6.

h T IR AW AT ZOA W B S TR
Bk P BB A s ), AR SCABLIE A S 50 =K, R
PR T2, Jels AN R B A0 BOA W 5 AL BT
T b A e R FE R e D AR o
TR A RNARE , SR J5 X515 o W 7 TR A Rk T
M RE IR I o B LI 45 2 4 A S0 U

TR LD T R A R IR RE 150, fe e
AT I EE B R, WA Bk iR G
FHY AR R B .

1 XgE

1.1 E#E

SR Z KR S 2 70 5 A RGH
AR R BB E R 1R
70 5 7SI = R AT 0 BRI b
25, AT LA i e S0 5 =R A5 2 1Y 70 50
W BB ARSI EE R 2 ITG F40-2004( A
T 6% T it T AR ) A B AR R 19 3% 2 S A 3
U RS E IR IR A 1) TR AR R AR 2
AT DA 30 ok S 56 2 4 00 74 30 19 A 380 U i
FERIGFR I ZE T35 1 JT/T 860.5-2014( HiH IR &
RIECHERINGRIES 5 &85 : RIRWIE YAy ARZLR 0,

VR TR A kR R F R A LY o A
KA OB R A Ry FL e S 5 % i 5 5 3
(1) B ARFGHR 1 25 SR 45936 /2 JTG F40-2004( 2\ %
Wi I T b T AR BLIEN O E AR K.

*1 EREHHESHEAER

Tab.1 Technical properties of base petroleum asphalt

BARfEbR £ % S R e
B AJE(25 C,5 s,100 g)/(0.1 mm) 60~80 69.2
A BEFERC P -1.5~+1.0  -1.10
Ak =46 47.0
HERE(15°C)/em =100 >100
DAJEVA =260 264
B L% =995 99.9
FIE(15 C)/(grem™) S 1.043
FrE R % <+0.8 0.06
RTFOT J&
B R EF ABELL (25 °C)/% =61 88.7
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Tab.2 Technical properties of Buton rock asphalt

&3 AC-20C HFRAHIVERRA
Tab.3 Gradation of AC-20C asphalt mixture aggregate
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Fig.1 Dynamic stabilities of Buton rock asphalt

modified asphalt mixture
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Fig.2 Marshall properties of Buton rock asphalt modified mixture
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Fig.3 Retained Marshall stabilities and indirect tensile strength

ratios of Buton rock asphalt modified asphalt mixture
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Fig.4 Low temperature flexural failure strains and stiffness

moduli of Buton rock asphalt modified asphalt mixture
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Fig.6 Results of compression tests at 20 “C for Buton

rock asphalt modified asphalt mixture
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Fig.7 Results of compression tests at 15 “C for Buton

rock asphalt modified asphalt mixture
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rock asphalt modified asphalt mixture
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