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Study on Road Performances of Micro-surfacing Mixed with
Polypropylene Filament Fiber
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Abstract: In order to improve the high temperature stability and water resistance ability of micro-surfacing,
polypropylene filament fiber is mixed into conventional micro-surfacing material, and its road performance is
experimentally researched. The rational mixing time is determined by mixing time test. Subsequently, the
upper limit of fiber dosage, abrasion resistance, water resistance ability, rutting performance, and low-
temperature cracking resistance are evaluated by cohesion test, wet wheel abrasion test, load wheel sand
adhesion test, rutting test, and low temperature splitting test respectively. It is found that there is an optimum
dosage of polypropylene filament fiber which ranges from 0.1% to 0.3% . The test results show that the
adhesion ability and the whole field related performance of the micro-surfacing material can be improved after
an appropriate amount of fiber is mixed. This kind of material provided a new technical option for the micro-
surfacing of highways especially for those under the condition of a combination of high temperature, high
moisture, and heavy duty traffic.
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Tab.1 Gradations of different aggregate batches

RN %
i fL./ mm
5 ~10 mm 0~3 mm
9.5 100 100
4.75 1.5 99.4
2.36 0.2 63.2
1.18 0.1 48.3
0.6 0.1 35.4
0.3 0.1 25.6
0.15 0.1 18.3
0.075 0.1 15.8
x2 ERMEREREERLCA
Tab.2 Summary of aggregate performance test results
WiH EIREE R HORIRIREOR R YIRS
JEWEE % 12 <26 T0316
WAZHLBFE(E % 13 <28 T0317
£ G/ BPN 53 =42 T0321
KIS HIR [5 14/ % 3 <12 T0340
HLAERHE ROk 5 % 5 <15 T0312
Y5/ % 78 <65 T0334
W22/ (g-kg™") 1.2 <2.0 T0349

HWoR %30 %
1.2 ik

IKVESR PR RE MR K U8, SE40 0 42.5 4 K
S FE AT A U

1.3 HHANFEE
IR AL S, HEOR SRR IR 3
NS
&3 HUEFLHBTREARERKER
Tab.3 Summary of modified emulsified asphalt

performance test results

rers| a4 BRI oR IV REA
WE TR % 63.6 =62 T0651—1993
it bR/ % 0.02 <0.1 T0652—1993
fEfita et/ (1 d) 1 <l T0655—1993
BASHORS B2 E25 11.76 3~30 T0622—1993
Hfif [ N E S T0653—1993
£ AJE/(0.1 mm)  70.5 40 ~ 100 T0604—2000
o Ak s/ C 57 =57 T0606—2000

PR
FEJE(5 °C)/em 26 =20 T0605—2000
1.4 414

IRIGE I RN I B2z 27 2, HMERE AR AR N 3% 4
Firs o

F4 FHROEEIERER
Tab.4 Performance requirement for fiber
R R
I H . 5 H ,
Moz 2 4t Hh 2 4
K&/ mm 6 R s/°C 160 ~ 170
i HAZ/ pm 20~25 WTRLSE A 32/ %% 15 ~20
B/ (g em ™) 0.91 ~0.93 || HLhii®E/ MPa >500

2 Zfd

I X HE A T g S O T R A Y R
R 5 MR ABCIEE
x5 EXBEESELBBRAKECE
Tab.5 Gradation range for heavy duty expressway

micro-surfacing

A i LR SF/mm

KE 9.5 475 236 118 0.6 0.3 0.15 0.075
EBR 100 85 58 40 28 21 15 12
T 100 65 38 25 16 12 7 5

4S5 ~ 10 mm #EA7:0 ~3 mm £7)8 =30%: 70%
PCERAH, SBCAR L6 M 1, hE 1 AT,
A B I R 4 52 AR N . A
PR B R AL 9 BT A I SR B R I RS
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Tab. 6 Micro-surfacing gradation for test
i LR~/ mm
9.5 4.75 2.36 1.18 0.6
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0.3 0.15 0.075
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Fig. 1 Micro-surfacing gradation curves
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Fig.2 Fiber dosage vs. mixing time
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Fig.3 Adhesion force vs. fiber dosage
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Fig. 4 Fiber dosage vs. wet wheel abrasion value
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Fig.5 Fiber dosage vs. adhered sand mass
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Fig. 6 Fiber dosage vs. width changing ratio
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Tab.7 Low temperature splitting test result
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