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Experimental study on dynamic response characteristics of
small-spaced reinforced soil under cyclic loading

ZHAO Jianbin', BAIl Xiaohong', XIE Mingxing', ZHENG Junjie’
(1. College of Civil Engineering, Taiyuan University of Technology, Taiyuan 030024, P. R. China; 2. School of Civil
and Hydraulic Engineering, Huazhong University of Science and Technology, Wuhan 430072, P. R. China)

Abstract: Based on the project of GRS-IBS in Taihang No.1 Tourism Road K43+175 in Shanxi Province, a
series of dynamic triaxial tests of reinforced sand with different reinforcement spacings were carried out. To
provide reference for deformation prediction and condition evaluation during design process of GRS-IBS, the
influence of the reinforcement spacing on the dynamic response characteristics such as dynamic strength,
dynamic shear modulus, damping ratio and cumulative plastic strain were analyzed respectively. The evolution

patterns of dynamic response characteristics were also discussed. The results show that the type of dynamic
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stress-strain curve changes from hyperbolic to linear with the increase of the number of reinforced layers, and

the peak as well as dynamic strength and dynamic modulus are also improved; the denser the reinforcement, the

greater the increase would be. Increasing the confining pressure or the number of reinforced layers can reduce

both the dynamic shear strain and the damping ratio but increase the dynamic shear modulus. The axial plastic

strain can be inhibited effectively by increasing the number of reinforcement layers under the cyclic loading, so

that the reinforcement spacing in GRS-IBS structure should be controlled to raise the cyclic stress ratio and

maintain the long-term dynamic stability of the reinforced soil.

Keywords: reinforced soil; dynamic characteristics; dynamic triaxial test; reinforcement spacing; cyclic loading
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Fig. 1 Grading curve of standard sand for testing
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Fig. 5 Dynamic loading curve
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Table 1 Parameters of dynamic triaxial test for Scheme 1

Wi BlEo/kPa IR BN I WE{E 00/ kPa  JNATIEE R

1 50 25 0
2 100 25 0
3 200 25 0
4 50 25 1
5 100 25 1
6 200 25 1
7 50 25 3
8 100 25 3
9 200 25 3
10 50 25 5
11 100 25 5
12 200 25 5
13 50 25 7
14 100 25 7
15 200 25 7

k2 AR2HB=ZHMRESHE
Table 2 Parameters of dynamic triaxial test for Scheme 2

Wi Bl o,/ R JI0RfE  EFFNJ e CSR i)z 4L

Ui kPa 0,/kPa (04/20,) n
16 30 30 0.50 0
17 30 30 0.50 3
18 30 30 0.50 7
19 30 50 0.83 0
20 30 50 0.83 3
21 30 50 0.83 7
22 30 100 1.67 0
23 30 100 1.67 3
24 30 100 1.67 7
25 60 200 1.67 0
26 60 200 1.67 3
27 60 200 1.67 7
28 30 200 3.33 0
29 30 200 3.33 3
30 30 200 3.33 7
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Fig. 14 Influence of consolidation pressure on the

relationship of axial strain versus loading times
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