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reinforced loess with dynamic triaxial test

MA Yan'?, XIE Wanli', PENG Shujun’, WANG Jiading'

(1. State Key Laboratory of Continental Dynamics/Department of Geology, Northwest University, Xi’ an,
Shaanxi 710069, China; 2. School of Ciwil and Environmental Engineering, Georgia Institute of
Technology, Atlanta  GA30318, USA; 3. School of Naval Architecture, Ocean & Civil
Engineering , Shanghai Jiaotong University, Shanghai 200240, China)

Abstract:In order to explore influence of the reinforce scheme ( position, layers) on dynamic properties
( dynamic modulus of elasticity, damping ratio) of reinforced loess, a series of dynamic triaxial were
conducted under 4 different confinement pressures and 10 different reinforce schemes. The results show that
for both the reinforced and unreinforced loess, the dynamic modulus of elasticity decays exponentially with the
increase of dynamic strain, but E rises with the increasing confinement pressure. When dynamic strain is less
than 0. 05% , the damping ration shows discrete distribution. While dynamic strain is large than 0. 05% , the
damping ratio goes up with the increaseing confinement pressure and dynamic strain. The reinforce material
efficiently improves the dynamic modulus of elasticity and reduces the damping ratio. By establishing and
comparing the normalized parameters of reinforce effectiveness, this paper illustrates that the reinforcement
performance is affected significantly by the confinement pressure and load propagation direction and under

medium confinement pressure the reinforcement shows better performance. In terms of the sample size of this
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test, 2 layers of reinforcement shows best performance. Under both the static and dynamic load, putting the

reinforce material at 2/3 to 3/4 position of the loess sample will have better performance than other positions.

Keywords : reinforced loess; confinement pressure; dynamic modulus of elasticity ; damping ratio
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Fig.1 GDS advanced dynamic triaxial test system
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Table 1 The axial stress (o, ) of different test plans

B=0,/0,

o,/kPa o5/kPa

0.3 04 05 06 07 08 09 1.0

100 50 15 20 25 30 35 40 45 50

200 100 30 40 50 60 70 80 90 100

300 150 45 60 75 90 105 120 135 150

400 200 60 80 100 120 140 160 180 200
o0, ——MF/kPa
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50 0. 00 3.00 3.00 0. 00 10. 39 3.00 3.55 0. 00 0. 60 2.79 3.64
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200 0. 00 6.01 1.25 12. 88 0.24 8.61 6.01 0.00 0.08 2.93 3.00
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