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&1 SK90'EHiEHR
Tab. 1 The indicators of SK-90* asphalt
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25 C4FAFE/0.1 mm 96.0 80 ~ 100
AL S (k) /C 47.2 =42
5 CHEJE/cm 11.2 —
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Tab. 2 Physical properties of high density
polyethylene HDPE

fbr W/ pifheR WARSIEE/ WA
A (grem ™) JE/MPa  (g-(10 min) ") KFE/ %
£ 0.951 24 0.95 500

L2 HBHR
HDPE/SBS/ Gl 4 52 A e PR & 3 F
B P ) 5 R 90 T YR T R A e R R T
ORI 3 b el ) B — o R T U A
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ke P77, PE Sl O 75 1 B 0T SRR L 5T )
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WY RE 3 Bty a3 ek ey
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Tab. 3 Performance impact factor level table

K SBS ¢k  HDPE Y] oy siy)
P Ba/ B/ Ba/ Hﬂthﬂﬂ/ 1%%{1 W/
Y% % % min (remin"") <C
1 1 4 0.0 15 4 000 170
2 2 8 1.5 30 4 500 175
3 3 12 3.0 45 5 000 180
4 4 16 4.5 60 5 500 185
5 5 20 6.0 75 6 000 190

MR 3 19 I 28 1 /K F R e ik 7 %,
Il SER A IRAN T AR FE T R AE 140 C A&
A LAEEUH s 78 140 °C F A SBS I HDPE % ik
10 min; 78 /5 34 B IR 10 s Jin A Iif B8 B )5 4
MRV T2 S BE A7 3 89 U5 59 U )5 i A HE A
HIgE 160 C AR 1 h, Hl13 52 G-

2 REER

F02 R A 356 75 58 R ) A AL P AT Ak
T A5, 25 A PP A 5 AR 0 25 SR R B N 3k 4
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Tab. 4 Indicator test results table

‘ 25 C4F 5 CHE ik B/ A

G N;:% B/ RS ) 2R/
(0.1 mm) cm C %
1 69.2 11.2 47.2 0.9 15
2 54.9 12.9 51.1 2.8 14
3 50.1 6.9 62.6 3.3 27
4 46.2 11.0 57.0 11.7 34
5 45.6 9.0 67.2 15.6 24
6 55.3 7.7 79.2 1.9 28
7 44. 4 14.0 55.9 5.5 33
8 43.7 10. 3 64.9 8.5 24
9 42.5 5.6 72.8 24.1 40
10 62.7 5.5 83.9 6.5 41
11 36. 1 13.7 62.6 .1 38
12 47.1 5.0 63.1 .6 14
13 37.2 6.8 83.8 32.3 51
14 50.0 5.5 96.9 14.0 48
15 51.7 19.8 79.2 25.7 54
16 55.0 17. 4 67.8 4.4 52
17 38.3 26. 4 68. 4 28.0 48
18 57.2 7.1 90. 4 5.8 46
19 49.9 26.0 66.3 34.6 58
20 48.6 18.0 86.2 30. 8 49
21 37.4 18. 1 92.5 31.4 53
22 51. 4 7.3 93.1 9.5 60
23 51.1 35.0 77.2 29.3 55
24 55.2 21.5 86.4 14.2 55
25 51.2 20. 8 92.7 55.4 58

3 MREIERIEN ST

T W E N [F) T2 S HORM B R 15 B0 kot
WG VERR I, A5 30 52 G ook U I AL A
TR 250 Hrxhik 56 45 R 47 % 42
3.1 $tAE

BNV R = RIEbn 2z —, e T
I R AR B R B RN G 45 00 A P e . AR 48 B 52
I 25 X B BE SR AT 5 22 40 Fr, IR X 3k
RIEAT b a5 R e 5 MK 1 FroR. Al
Sy 2 Bl S0 E A FRA.

225 ME 1 0] LA th, HDPE 428 & 2 5
EEUEMES AERNEZNE. WiE HDPE
AN BT RE AR S IR A )N ) L X R
[K 2 HDPE 7 £ J& T 3t K, B A B 0y WP Al
M, DT BE A 5 SN, O U T A Y R R
WAEE T E. /£ HDPE & 5 3.0% il 4.5%



523

i, 45 X MG Bk 5 HDPE/SBS =8 & & Wi Ml P REBIT 5¢

69

RS HANERESWER

Tab.5 Penetration variance analysis table

A& s 22 375 Fl Fy ik
SBS &7 197.252 4.542 —
JE 53 45 77.276 1.779 —

HDPE & 886. 492 20. 411 e
5477 I A] 194. 592 4. 480 _
oY 9] R 43.432 1. 000 —
o ) 5 i 107. 148 2.467 —
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Fig.1 The penetration curve with the significant factor
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Tab.6 Softening point variance analysis table

H#% i 2 - 75 Al Fy 2
SBS i 2 576.033 8. 840 2%
JKE ¥ 5 1 721. 349 2.475 —
HDPE $ 618.553 2.122 —
B 1 B ] 345.317 1.185 —
B Y R 291. 381 1. 000 —
B 330. 864 1.135 —
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Fig.2 The softening point curve with the significant

factor
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Tab.7 Ductility variance analysis table
(SN f 2% 77 Fi Fy 2
SBS & 626. 260 85.322 JEw B E
JKE 3 5 7. 340 1. 000 —
HDPE # & 430. 828 58. 696 e
BY Y] 15 [8] 13.516 1. 841 —
BY ) 3 % 203. 020 27.659 —
BY ] R 218. 828 29.813 —
200
§
@
<]
0 1 | 1 1
0.0 15 3.0 45 6.0
HDPEBE/%
(b) SEFEBEHDPES B A 2%

B3 ZEEHMEZERZTLME

Fig.3 The ductility curves with the significant factors
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Tab.8 Viscosity variance analysis table

B4 HERFEREZREZUHEE

Fig.4 The rotational viscosity curves with the significant factors
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Tab.9 Elastic recovery rate variance analysis table
S i 22 ~F J7 Fl Fy M
SBS 1 3 574.960 28.070 B
B 45 1t 598. 960 4.703 —
HDPE & 138. 560 1. 088 —
59U i (] 264. 560 2.077 —
B R 127. 360 1. 000 —
IRy =Y 703. 810 5.526 —

9 MK S nfLIFE i, SBS B & X 2 5K
PR T A SR B2 RS B K. B SBS BB R
BN, BT K A RO BT R Pk U SR R R R
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Fig.5 The elastic recovery rate curves with the

significant factors
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Tab.10 Performance table for optimum preparation

parameters
ek
F/ Akl 5 CaE -
i A A T oaw wa

(0.1 mm) C J&/cm (Pars) /%
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4 Ew
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(3) 25 Brid 45 BB 48 07 58 0 - e
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BN 20% , BT UL O 165 °C, BY J) 3 AR R
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R v TR AR E P RO BT RE T A HURE ) K
HHRE S .

(4) 2 WU R 5 5 0 526 lotE I 7 19 52 T L
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Properties of Composite Modified Asphalt with HDPE/SBS/Waste Tire Powder Mixed

HE Rui'?, HUANG Xin®>, GENG Jiuguang’, CHEN Huaxin’

(1. Pavement Engineering Technology Research Center of Gansu Province, Lanzhou 730030, China; 2. School of Materials Sci-

ence and Engineering, Chang’ an University, Xi’ an 710061, China)

Abstract: To study the optimum preparation process of HDPE/SBS/waste tire powder mixed with three kinds
of modified asphalt, SK-90 # asphalt was used to select SBS content, powder content, HDPE content and
Shear rate, shear time and shear temperature to prepare compound modified asphalt. The results were analyzed
by variance analysis method. The influence of each test variable on the performance of composite modified as-
phalt was obtained, and the optimal preparation scheme was obtained. The results showed that the SBS content
had the greatest effect on the softening point and the elastic recovery rate. The content of HDPE had a great
effect on the penetration. The SBS and HDPE content had an influence on the ductility. The content of the
modifier and the shear temperature the effect of rotational viscosity was essentially the same. The optimum
preparation scheme was as follows: the content of HDPE was 1. 5% , the content of SBS was 5% , the content
of waste tire was 20% , the shear temperature was 165 °C , the shear rate was 4 500 r/min, the shear time was
45min. Under the optimal preparation scheme, the high temperature stability and low temperature crack resist-
ance of the modified asphalt were greatly improved, and the viscosity of the modified asphalt was increased and
the adhesion to the aggregate was enhanced, which improved the anti-rutting ability and the ability of resisting
the water resistance. The elastic recovery rate could ensure the crack resistance of modified asphalt.

Key words: composite modified asphalt; orthogonal test; variance analysis; SBS; waste tire powder; HDPE



