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Experimental Study on Road Performance of Glass Fiber Reinforced Rubber Powder/SBS Composite Modified Asphalt Mixture
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Abstract: In order to improve the service performance of rubber powder/SBS composite modified asphalt mixture, different

( Yunnan Transportation Planning and Design Research Institute Co. ,
amounts of glass fiber were mixed into rubber powder/SBS asphalt mixture for modification. The effects of different glass fiber
contents on the mechanical properties and road performance of rubber powder/SBS composite modified asphalt mixture were
systematically investigated by Marshall strength test, splitting test, high temperature rutting test, low temperature bending test,
immersion Marshall test and freeze — thaw splitting test. The results show that with the increase of glass fiber content, the
mechanical properties and road performance of rubber powder/SBS composite modified asphalt mixture are improved. The
Marshall stability, splitting strength, immersion residual stability and freeze— thaw splitting strength ratio of rubber powder/SBS
composite modified asphalt mixture gradually increase. The dynamic stability and maximum flexural tensile strain increase first
and then decrease with the increase of glass fiber content, while the stiffness modulus decreases first and then increases with the
increase of glass fiber content. The incorporation of glass fiber can effectively improve the mechanical properties and road
performance of rubber powder/SBS composite modified asphalt mixture, but excessive incorporation will be detrimental to high
temperature rutting resistance and low temperature crack resistance. The optimum content of glass fiber is 0.3% , which is
beneficial to improve the comprehensive service quality and performance of rubber powder/SBS composite modified asphalt mixture.
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Table 1 Technical properties of composite modified asphalt

M55 5 TORIEAE HLRE BoR

A (25 °C) /0.1 mm 56. 70 60 ~ 80
$EE (5 °C) /em 38.20 =35
LI A=V 71.50 =70
fEEE (135°C) / (kPa-s) 4. 06 =3
PR E (25 C) /% 88. 00 =60
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Table 2 Technical indicators of glass fiber
KBE/mm BB/ wm PURHREE/ MPa JERIERE/ C W RBIRI A %
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Table 3 AC-13 grade distribution design
4 WAL (mm) /%
SR 16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.150.075
M RE 100 100 85 68 50 38 28 20 15 8
KRB 100 90 68 38 24 15 10 7 5 4
BEgRlE 1000 92 74 49 31 23 16 12 8 5
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Table 4 Results of the Marshall test

A TR BirsR oopiap mE DEUREE WE
/% / (g/em®) R/ % /% /%  SERE/KN /mm

4.50 2.35 6. 60 16. 54 67.22 16.10 2.11
4.75 2.39 5.43 15.82 69. 86 16.44  2.59
5.00 2.43 4.79 15. 42 72.49 17.52  2.73
5.25 2.41 3.71 15.79 77.01 17.28 3.24
5.50 2.40 2.90 16. 10 80. 18 16.97 4.12
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Fig. 1 Effect of glass fiber content on mechanical properties
of composite modified asphalt mixture
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Fig. 2 Effect of glass fiber content on high temperature stability
of composite modified asphalt mixture
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Fig. 3 Effect of glass fiber content on low temperature crack
resistance of composite modified asphalt mixture

2.4 KABZMH

HH I 4 AT, R [FIAR A/ SBS &2 G SOk I 7 1R
BRI K BR RS BE YR T 85% , i U il B A4 5
JELRT 80% , RWIE Gt IR G R K R
SEPERIE I ITC E20—2011 sk, BEE B LT 4e i 5
I3, ARk /SBS &4 e v IR A kI IR K 5%
PR B R il B i 3 L Y S e KAk, A
P AREBEN0.1% . 0.2% ., 0.3% . 0.4% K,
IR Gk IR K 5k B Ao 8 BE AR 1B 27 4 43 i) 38 K
T1.4% . 3.2% . 4.9% . 6.2% , Tfij 4 fillBF 2408 JiF
HARIBLF St/ Bk T 1.3% . 4.2% . 6.0% | 7.1%,
UL AT 445 A R A R THG A/ SBS & & 2k
PR HIRA UK FE e, PR S A 4 L%

o1F o 189

s 88

)
I * /O/ =
N =
2 gg 87 2
o g//} =
8] jusi)
=gl 86 &
3E )55‘:
Serl g5 B
N e
s 36 O a4 ®
///b-mfﬁmﬁ%%iﬁ
851 % —O— VR B S48 )5 1 183
0 0.1 02 03 04

PHELT Ui 1%

B4 WHEIAHBENEAWEISRARIKREEHIIG
Fig. 4 Effect of glass fiber content on water stability
of composite modified asphalt mixture
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