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Experimental Study on Water Stability of Permeable Asphalt Mixture Modified by Different Fibers

(TR 3BT FR A, IR ABH 450000)
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Abstract; By adding basalt fiber and polyester fiber with different content into permeable asphalt mixture for modification, indoor freeze—
thaw splitting test, immersion Marshall test and immersion dispersion test are used to systematically investigate the influence of fiber type
and content on water stability of permeable asphalt mixture. The results show that; With the increase of BF and PF fiber content, the
splitting strength, stability The freeze—thaw splitting strength ratio and the immersion residual stability increased first and then decreased,
while the immersion dispersion loss decreased first and then increased; The proper amount of BF and PF fibers can play a good role in
reinforcement and dispersion, which is conducive to the stability of the spatial structure of asphalt mixture. Therefore, it can improve the
water stability of permeable asphalt mixture. The optimal amount of BF fiber and PF fiber is 0. 4% and 0. 2% respectively; BF fiber can
significantly improve the freeze—thaw splitting strength ratio of permeable asphalt mixture, while PF fiber can significantly improve the
immersion residual stability and immersion dispersion loss of permeable asphalt mixture. Therefore, BF fiber is suitable for the northern
seasonal frozen areas, while PF fiber is more suitable for the southern rainy areas.
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Table 1 Technical indexes of TPS high—viscosity asphalt

o 55t H e DU FRIEAE
EHAE (25°C) /0.1 mm 57.8 =40
L CIAVA 96 =80
FEEE (15°C) /em 63 =50
i (60°C) / (Pa-s) 25800 =20000
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Table 2 Technical indicators of fibers
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Table 3 Grading of PAC-13 mineral aggregate

L4/ mm LA/ % L%/ mm Wit A/ %
16 100 1.18 13.8
13.2 95.8 0.6 8.3
9.5 67.5 0.3 7.2
4.75 23,1 0.15 5.1
2.36 15.3 0.075 3.8
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Table 4 Design requirements for permeable asphalt mixture
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Fig. 1 The relationship between asphalt usage and the analysis of loss by

shrinkage, loss by splashing, stability, flow value, and consistency

M T R, BEE DT R R, BRI IR
B R EOR A 0O R 5B W s, B T R R
FITAE B WG K, o el KW, R
JE R BN RE 9 A AR T S AR R Y
FIFRE ST, MR T 35 K W 7 TR A 0 B A i
ER = TR B U A S TR W 1 NS T I ) -
SR T S0 SR b Rk 0 B ke, R TR SS9 T S A
WNREE R, S5 A b BRI 56 45 R vT i
MBI IR AT EHER 4.9%, % ER
FHAEBEKYIE RSB MBS EAR KRS —E
ORI % S NN T W v A1 E I I W
H5.1%,

3 REERESH

R TR AN [R) 21 4 e 3 K U v TR AR K AR

EVERE, M TG E20-2011 (/B THEWH M
RA BT AAR) s SE9k 8 I 5 1R A kB bR ifE
HafoRi M, Hril RS ¢101. 6x63. 5 mm #Y[5]
AR, EHSREESN (105+5)°C, XU 4% fi 55 50 K,
R AR 2 . RK S EROR IR M I R iR K
TR A3 ) X AT A O I K TR AR KRR E
PERE R IFLE AT .
3.1 775: mﬂf’ggﬂ Th 5’4

TR REY 544 5 — Mk FH T s e 2 R DX 0 7 0% T
FIPTK I FE /e 71, gk H A 3 B8R R AL,
TNZ% A 50 mm/min, AL PESBKHIRS
Ak R E S G A RN 2 s

0.88

| —O— BFURRAMEIF T
0.84 |- —O— BERIGRIJEFT
| —O— PFURRMGEIR S
0.80 |- —7— PFARIRAMIEHR
0.76 |-
@
£ L
Z 082}
= |
el L
§é§ 0.68 _
0.64 -
0.60 |-
0.56 |-
052 I 1 n 1 2 1 L 1 L 1 " 1
0.0 0.1 02 0.3 0.4 0.5
LB %
(a) FREEEZEE
90 -
89 - —O— BF
—O—PF
88 |
8
g87 =
=
5% 86 |-
=
:%85 -
84 |
83 |
82 1 " 1 " 1 " 1 ) 1 L 1
0.0 0.1 0.2 03 0.4 0.5

LHYEB %

(b) FEhBEHEE L
B2 FABSREHFMBREBELRER
Fig. 2 Results of freeze—thaw splitting strength test for pervious
asphalt mixtures
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Fig. 3 Marshall test results of permeable asphalt mixture
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Fig.4 Change curve of water immersion and dispersion
loss of permeable asphalt mixture
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