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Abstract Using the Liaohe—90" as the base asphalt, a modified asphalt mixture is prepared by the Buton rock asphalt. The pavement
performance which includes high temperature stability, low temperature anti-cracking and water stability are studied through the rutting
test, dynamic creep test, immersion Marshall test, freeze—thaw splitting test, small beam bending test and so on. The results show that with
the increase of the admixture of Buton rock asphalt, the temperature sensing property and aging property of the asphalt can be improved
effectively, and the high temperature stability and water stability modified mixture are enhanced. However, when the mixing amount of
Buton rock asphalt increases from 20% to 30%, the low temperature performance is declined slightly. Therefore, the mixing amount of
Buton rock should not be more than 30% in order to reduce cost and to use it in the northern area.
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Table 1 Performance indexes of Liaohe asphalt No. 90
TH WA YERE Wit LA S8 5 PR R
A
A 25/mm WAL 15°CHEFE /cm e/ % TR AJE /% FREIEREE 15°C/em
FRFREEK 80 ~ 100 =44 =100 <+0.8 =57 =20
SCEGEE R 82.8 45 >100 -0.13 65.2 30
R2 HhHEHSEREIER
Table 2 Performance indexes of Buton rock asphalt
WAL MHE SR =SRACHIERE I/ DA/ gz SN TokE YRR
P :
S Yo % (grem™) C % 1% mm
EJ R & 7 0 [ R b e =18 =18 1.7~1.9 =230 <2 <2 <2
SLEGZE R 26.1 26.5 297 1.02 0.6 1.18

1.2 T HRENFHE
RS R REZ 8] BB BE R, DL PN 8B 2R 80

MTRA RS FE Bt R BC i AR v, BE 25 0 SR A

LT L 534, [RIE BEARIARAE 0.6 mm LUF I AR R KA
PRRLAE RIS ST 2058, R B 28 T S, SR c 2
BEANEE 3 7, 5 R BC 2R I 1 B

®3 AC-13BRERE B RABLARM
Table 3 Gradation range of AC - 13 asphalt mixtures

ARk A [ LA L A 2 /9%

A
16.000 mm 13.200 mm 9.500 mm 4.750 mm 2.360 mm 1.180 mm 0.600 mm 0.300 mm 0.150 mm 0.075 mm
it FFR - 100.000 100.000 85.000 68.000 50.000 38.000 28.000 20.000 15.000 8.000
BT 100.000 90.000 68.000 38.000 24.000 15.000 10.000 7.000 5.000 4.000
ERRES  100.000 97.630 79.920 45.980 32.660 23.570 18.160 13.100 9.910 7.540
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Table 4 Results of Marshall test for AC—13 asphalt mixture
&Y= 2Nt 7 TR/ 2B, BB PRI FaE B/ A/
% (grem™) (grem™) % /% % kN mm
4.0 2.6600 2.5066 6.04 15.49 59.70 10.87 34.33
4.5 2.6326 2.5200 4.23 14.90 69.00 11.30 41.53
5.0 2.6025 2.5330 3.20 14.76 78.93 11.42 46.16
5.5 2.5962 2.5373 2.56 15.52 83.57 10.65 51.33
6.0 2.5669 2.5122 2.42 16.36 85.24 9.44 59.20
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Fig. 2 Graph of Marshall test for AC—13 asphalt mixture
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Fig. 3. Results of rutting tests for different asphalt mixture

H 3 AT, FESE A5 T S S RGeS A S B i
BRI 3G O, YA W B N 20% ), Bl AR T B
151.3% , T35 %) SBS M I 5 1R A BHW B FHRCRY. 45U
BN 30% 0], 2R E B R 166.7% , 54514 20%11)
Wi IRG R, e R m IR . A Hrih bl
HACA W BRI, Wit B R N, S L s
Wit G RE Al 2 im0 3 0 75 1) oo TR e o 5 TRl s AR
Wit TR 23 05 B A EAIG i BAIR, AT B TR

H e e " ER, th T TR B B A 2UA T
Hh R BR TR SR 0 ROBOR AR AR K/ INAN IS 2], BT LU AR BUA TR 45
i 2, U R AR A R A S Bl TR E R
AN
2.3 KiRMERESLIR
KA R T TR AR EEE 2 — o K
UREIEPR B2 T, i T4 S AR AT, S BUk 01
RAEARRHG W B S IF AW A= 3K 57, TR
TWHE SHERHRIRIFRESRE ST, i AR R TR B, Ui
TR RHsORL AN, 2K IR 10 75 6 T AR TR A4 R,
ASBIE S i 4o 5 B AR B A R R B SRS JBE LR S AT 0 7
RARHRIRENE, SLRER N5 K6 K.

=5 RKSGEURLIER
Table 5 Results of immersion Marshall tests

. . . \ . . YRRt E
AR ScBGm )/ BRE /AN i/ mm
/%
0.5 11.405 32.50
A 91.3
48 10.413 33.71
0.5 14.780 28.10
B 93.1
48 13.760 29.71
0.5 15.840 23.42
C 95.1
48 15.063 25.15
0.5 16.020 22.64
D 96.6
48 15.480 23.86

®6 HFREBHNLHER
Table 6 Results of freeze—thaw cycle split ratio

AR o BESUASRIGE YRR SR
24 = IR IR
S e Ji/MPa BA BRI /%
AUk 0.840
A B 85.71
YRl 0.720
AR URRl 1.420
B B 89.32
Rmh 1.268
ARURRl 1.850
C B 92.95
b 1.720
Ak 2.135
D B 94.2
R 2.011

2S5 6 nAL, Ui IR & B SR S C B R A A
FHHIAE W B, BN 10% .20% . 30%} % Ho B 5
T, EOREEE B IR T 29.59% . 38.89% 40.46% ; 5% FE
R BE M FE T 7 19 91.3% 43 9 $2 55 T 1.8% .3.8% .5.3% -
il B 24 5 B8 5 B L MRS B Y 85.719% 43 B 2
3.61% .7.24% .8.49% . <P I & Bk AR PEAS 2] BY o £
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Table 7 Results of Frass breaking point and
penetration index

TR T VA Fr AR
A -10.300 -1.5101
B -12.600 -1.0724
C -14.680 -0.7814
D -10.600 -1.2400
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Table 8 Results of the crooked test at low temperature

AR i T RE e B £ AL
SRTERRE MPa 72E/10° H/MPa
A 8.883 2369.672 3713.812
B 9.018 2581.451 3493384
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D 9.186 2640.443 3478.962
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Table 9 Cost analysis of modified asphalt mixture
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