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Impact of Nano-SiO, on the Shear Strength of
Palm Fiber Reinforced Clay
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Abstract: Direct shear tests were carried out and the shear strength, cohesion and internal friction
angle of palm fiber reinforced clay mixed with nano-SiO, were investigated. The results show that
the palm fiber can significantly improve the shear strength and cohesion of clay,but has little effect
on the internal friction angle,and the optimal mass reinforcement precent of palm fiber is 1.0~
1.2% . With the mix of nano-SiO, into palm fiber reinforced clay, the shear strength is further
improved,and the cohesive force and the internal friction angle are also improved obviously. For the
clay with the same mass reinforcment precent of palm fiber, the shear strength achieves the largest
when the mass percent of nano-SiO, is 1. 0% . For the reinforced clay with the mass reinforcment
precent between 1. 0% ~ 1. 2% of palm fiber, the shear strength is the largest when the mass
percent of nano-Si0, is 0.7% ~1.0% . Further, the action mechanisms of palm fiber and nano-SiO,
were analysed. The micro structure of the palm fiber reinforcement clay with nano-Si0, is more
compact, the clay becomes more stable and its shear strength is higher. So nano-SiO, can play a role

in the reinforcement of subgrade soil.
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Tab.1 Physical properties parameters of the tested clay

Bk /% WK/ % IR AR/ %

VSRR FORT#BE/ (g« em™®) AR5

20.72 42.34 20.56

21.78 1.62 23]

R2 49K SiO, HHESE
Tab.2 Physical properties parameters of Nano-SiO.
S-HpkiA% /nm
99.5 155
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250 + 30 B=~7

/%

®3 FEFENMESE

Tab.3 Physical properties parameters of palm fiber

1 JE E A G AR AR ERZSLE
% /mm & /MPa odiy = /MPa KR/ %

0.192~1.240 87~166 1.24  800~1 900 5~21
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Fig.5 Shear displacement-shear stress relationship of palm fiber reinforced clay
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Tab.4 Cohesion and internal friction angle

of palm fiber reinforced clay
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Fig.7 Effect of nano-SiO. on the shear displacement-shear stress relationship of the

clay with 0.8% mass reinforcement precent of palm fiber
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Tab.5 Cohesion and internal friction angle of the palm
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Fig.12 Effect of nano-SiO, on relationship between
vertical load and the maximum shear strength
of the clay with 1.2% mass reinforcement

precent of palm fiber
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Tab.7 Cohesion and internal friction angle of palm
fiber reinforced clay (mass reinforcement
rate 1.2% ) with nano-SiO;
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