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Abstract: The influences of the length and mass fraction of sisal fiber on the low temperature performance of

high modulus asphalt mixture (HMAM) were investigated by selecting the bending strain as the evaluation

index, and the high temperature performance and water stability of HMAM of sisal fiber were also explored. The

results demonstrate that the bending strain of the HMAM was significantly affected by the fiber lengths when the

mass fraction of sisal fiber keeps at 0.3%, and it increases by 123% compared to that with no sisal fiber as the

length of sisal fiber is 6 mm. The bending strain of HMAM increases first and then decreases with the mass

fraction of sisal fiber increasing when the length of sisal fiber keeps at 6 mm, and the sisal fiber with mass

fraction of 0.3% possesses the best enhancement effect on the low temperature performance of HMAM. We also

find that the sisal fiber can improve the performance of high temperature and water stability of the HMAM.
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Tab. 1 Technical indices for 70" bitumen
5 AWNGS FEFE(15°C) A
test item penetration(25 °C,100 g,5s) /0. 1 mm ductility(15 C) / cm softening point / °C
T 2 5 L 79. 4 >200 46. 8
FRER 60 ~ 80(T0604) =100(T0605) =43(T0606)

1.1.2 7 Rsad ABFE R R EE R b 2
AR A R Sk S ML D OB A KA B R
MRS 6 TR RN AL ) (JTG E42—2005)

B R SE ) 32 x5k HE AT 2 38 bR 5 I 3K 56 4G
25 A% 2 F13% 3 .
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Tab.2 Technical indices for both the coarse and fine aggregates

AR R JRRE BAZHUE FE(H K

Bt R IR ORL 5 A2 FEMUANS 55 i

technical  crushing  los angeles abrasion water absorption / elongated apparent relative )
o ) ] , sand equivalent
indices value / % value / % % particles / % density / (g+cm™)

IREESEES 14.5 17.3 0.3 15.3 3.16 68
HEARPRME <28(T0316)  <30(T0317) <3.0(T0308) <18(T0312) =2.5(T0304) =60(T0334)
xR3 MK ARIER
Tab.3 Technical indices for mineral filler
HARAEIR FMAF S 25 WA s FIKFREL
technical apparent relative particle size range / % hydrophilic

appearance
indices density / (g+cm™) <0.6 mm <0.15 mm <0.075 mm coefficient
s 2R 2.88 100 96.21 82.78 T ATRL 25 R 0.65
PR bR E =2.50(T0352) 100(T0351) 90~100(T0351) 75~100(T0351) JCHIKZEH  <1(T0353)
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U NNITESE: SUIN-RIERE R SR TR B X A
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A BHR P4 RION 8 1 7 IR SRR 23 T

[410.306~0.5%" AR T I 5 SGHIHE T4 0.4%.

A 5 3 FH 1 SRR 2F 4 02 — Fh 22 4 i 2 4,
FLrp 2T AR AN M A | S R A% | £F 2 BE ST TC Rk
AT SO s, AL v (. G TP e T TR
5 RN R B AR 4K (4 mm .6 mm .8 mm) , 11
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Fig. 1 Image of sisal fiber
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Tab. 4 Gradation range for AC-20 asphalt mixture

PR

different size sieve passing ratio rate / %

gradation type

26.5mm 19mm 16 mm 13.2 mm 9.5 mm 4.75 mm 2.36 mm 1.18 mm 0.6 mm 0.3 mm 0.15 mm 0.075 mm

e FRR 100 100 92 80 72
AL REEEN 100 95 85 71 61
HARgAL 100 96 87 73 63
PRI T IR 100 90 78 62 50

56 44 33 24 17 13 7
41 30 22.5 16 11 8.5 5
47 39 31 22 15 8.5 5
26 16 12 8 5 4 3
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PEH 5 75 1R A R TR P 240k g il 50 7 vk A AR
2 AR SCR A I TR KW i IR A RHA 560 R
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BRI B HEAT /NG 3 a2 i
2.1.1 SR AEZw ARSI RS
PR A AH I 305 7 TR GRS i A 4 Y 0.3% , 38 i
B R A9 20 FREF 4 (4 mm .6 mm 8 mm) 43
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Fig. 2 Relationship between fiber length and bending strain

of low temperature



72 WU TFR R4

ERIE S

212 SRS %HBEH 0 RH6 mm KEIFRLF
4k, PR HIB R 5N 0.1% .0.2% .0.3% . 0.4% Fl
0.5%. HEATMEL /NGRS ML PRI [R5 it XF
TRARMSE T2 e g i LA, IR0 25 B an 181 3
JEs.

1 800

™~

1600

[a—
B
(=3
(=}

1200

1%0;//2
800
L 1 1 1

1
0.0 0.1 0.2 0.3 0.4 0.5

Fiber mass fraction / %
B3 HAEB=ESRESHNTHXER

Fig. 3 Relationship between fiber mass fraction and bending
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Tab.5 Results of high temperature rutting test

e B AL R
RV ES i . .
. dynamic stability /' technical requirement /
test item
(s/mm) (s/mm)
6 586 =2 800
B 8873 =2 800

IS ATLLE IS NG RET 4 J5 sh G o E A
BTN, Hol RS ER . T8 0 A 47 4k RE s L
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Tab. 6 Results of freeze-thaw splitting test

- PURiBRE L ML ER
XY/ E S o . :
. tensile strength ratio /  technical requirement /
test item
Yo %o
A 88.2 =80
B 92.5 =80

M 6 AT LA i, BN S0 R 2T 4 )5 5% B o L
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2) B 25 4E 45 1 0 3 K IR A ORI &R AR
S RTINS A RS 6 T E K, 6 mm
1 0. 3% 5 (1) 81 R 21 4E % /= B 1 U 7 A RHIG
T BE i BOR B A E.
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