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Abstract

Dynamic shear modulus and damping ratio are two important parameters to reflect dynamic
characteristics of soil, which directly affect the results of seismic response analysis of soil layer. In
this paper, resonance column tests were carried out on 36 sand samples taken from four test
boreholes in Yinchuan Plain. It is concluded that G,/G,,. decreases with the increase of y, while

max

A increases with the increase of y . When y >1x 107, with the increase of burial depth, the particle
size of sand layer in each drill hole changes from coarse to fine, and G, / G

tosmall,and G,/G

max

changes from large

of the same soil type increases with the increase of depth. When y >5x107,

with the increase of depth, the diameter of sand layer in each borehole changes from coarse to fine,
and the damping ratio 4 changes from small to large, and the damping ratio 4 of the same soil
decreases with the increase of depth. By fitting the relation curves of G,/G,,., A and burial depth

under different y conditions, the fitting formula and fitting parameters of G,/G,,.., 4 and burial
depth under different y conditions are obtained, which has certain reference value in practical
engineering.
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Table 1. Soil classification and physical and mechanical properties of specimens

1. TP RERIHES Y

FE LRSS BRREm  ERAR EEger)  SKE%) zfn?
1 SYZK1-#f 1 5.8~6.0 Cigaii L 1.80 4.5 0.5
2 SYZK1-# 2 9.6~9.8 I 1.83 4.5 1
3 SYZK1-i 3 11.2~114 Yilb 1.84 10 1
4 SYZK1-3t 4 14.7~14.9 iR 1.85 10 1.5
5 SYZKI1-4i 5 17.5~17.7 rh b 1.86 10 1.75
6 SYZK1- 6 22.6~22.8 ch b 1.9 12 225
7 SYZK1-3#t 7 27.5~27.7 Franwp 1.94 12 2.75
8 SYZK1-31 8 32.6~32.8 Fremd 2.01 14 3.25
9 SYZK1-#1 9 37.6~37.8 W 2.04 14 3.75
10 SYZK2-# 1 2.2~2.4 Framis 1.77 45 0.25
11 SYZK2-# 2 7.2~7.4 v g 1.82 4.5 0.75
12 SYZK2- 3 13.3~13.5 b 1.85 10 1.25
13 SYZK2-3 4 18.3~18.5 rh b 1.87 10 1.75
14 SYZK2-4 5 23.3~23.5 b 1.91 12 2.25
15 SYZK2-4k 6 28.3~28.5 K eammb 1.95 12 2.75
16 SYZK2-#k 7 32.3~32.5 Framis 2.01 14 3.25
17 SYZK2-#f 8 37.3~37.5 LRl 2.04 14 3.75
18 SYZK2-# 9 41.2~41.4 b 2.08 14 4
19 SYZK3-#k 1 0.6~0.8 ¥y amis 1.75 45 0.25
20 SYZK3-# 2 1.8~2.0 Fremmh 1.76 4.5 0.25
21 SYZK3-#£ 3 4.2~4.4 K ammb 1.78 4.5 0.5
22 SYZK3-#k 4 6.7~6.9 ¥y amis 1.81 4.5 0.75
23 SYZK3-#£ 5 11.7~11.9 Yilb 1.84 10 1
24 SYZK3-# 6 16.7~16.9 ch b 1.86 10 15
25 SYZK3-3k 7 21.7~21.9 YHb 1.89 12 2
26 SYZK3-#) 8 26.7~26.9 I 1.93 12 25
27 SYZK3-#1 9 31.3~31.5 VI 2 14 3
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Continued

28 SYZK4-4 1 7.4~7.6 Kb 1.82 4.5 0.75
29 SYZK4-1 2 12.4~12.6 itk 1.84 10 1.25
30 SYZK4- 3 17.5~17.7 SR 1.87 10 1.75
31 SYZK4-I 4 22.5~22.7 b 1.9 12 2.25
32 SYZK4-4 5 27.5~21.7 i 1.94 12 2.75
33 SYZK4-3k 6 32.4~32.6 4HH> 2.01 14 3.25
34 SYZK4- 7 34.3~34.5 W b 2.03 14 3.5
35 SYZK4-4; 8 38.5~38.7 L 2.04 14 4

36 SYZK4-#1 9 43.5~43.7 Wb 2.08 14 425
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Figure 1. Influence of buried depth on dynamic shear modulus ratio
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Figure 2. Influence of buried depth on damping ratio
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Figure 3. The curve fitting relation of dynamic shear modulus ratio varying with buried depth under different shear strains

E 3. AR NETHHEIIEEERIRR TR HEME X R

Table 2. The curve fitting parameters of dynamic shear modulus ratio and damping ratio varying with buried depth

=2 YIRS SERH TR T EMEEH

B BINIER 74 (107%)
Eg 0.05 0.1 0.5 1 5 10 50 100
Yo 0.98896  0.98184  0.89653  0.82803  0.48108  0.33257  0.08182  0.04136
X, 18.83746 16.08462 18.67758 17.34144 17.8513  18.19018 17.2683  18.09974
B
(GaussAmp w 9.17972  7.71194  10.18183  9.72707  8.73651  9.70746  9.38346  11.05027
#E)
A 0.00494  0.00572  0.04522  0.06195 0.1372 0.11314  0.05626  0.03299
R 0.90693  0.94388  0.88926  0.89877  0.92257  0.93908  0.89598  0.94534
»0 0.43169  0.64919  1.52212 226142  5.10941  8.01797 16.19644 10404.77
xc 26.89473 —11.58738 —13.30972 —13.5856 —8.21703 —40.299 —93.68808 —3865.32
FEEFKA w 21.8863  19.7689  20.97612 22.18115 21.62677 42.17091  79.5279  2594.003
(Sine L&)
A 0.16249  0.27484  0.51059 0.8143 1.9853 4.04222  11.18372 10399.44
R? 0.8908 0.86765  0.89478  0.88226  0.84825  0.87693  0.84508  0.86749
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Figure 4. The curve fitting relation of damping ratio with varying buried depth under different shear strains
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