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Experimental analysis on horizontal dynamic characteristics of
coastal soft soil under wave-induced cyclic loading

Hao Bin', Zhao Yucheng', Liu Zhenyan®, Li Zhanling® . Lu Eryan®
(1. School of Civil Engineering; Key Laboratory of Roads and Railway Engineering Safty Control,
Ministry of Education, Shijiazhuang Tiedao University, Shijiazhuang 050043, P. R. China;
2. Hebei Electric Power Design & Research Institute, Shijiazhuang 050031, P. R. China)

Abstract: A series of dynamic triaxle test on soft soil in Tangshan Binhai area was carried out to understand
the horizontal dynamic characteristics of the soil around the offshore wind power pile foundation under wave
load. The influence of confining pressure, dynamic stress amplitude and vibration frequency on horizontal
dynamic characteristics of soft soil were studied. The results show that the horizontal dynamic strength of
soft soil increases with the increase of confining pressure increases, and decreases with the increase of
vibration. When the dynamic stress amplitude increases, the vibration times decreases. The horizontal
dynamic strain e, increases with the increase of vibration frequency., and the larger the dynamic stress
amplitude is, the more significant the growth is. The change agrees well with that of the Monismith
model. The change of the horizontal dynamic modulus of soft soil is significantly influenced by the dynamic

stress amplitude. When confining pressure decreases, dynamic modulus decreases. The Caofeidian soft soil
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has distinct structural horizontal dynamic characteristics. Under different confining pressures, the damping

ratio shows an increasing trend when dynamic stress amplitude increases.

Keywords: coastal soft soil; cyclic loading; horizontal dynamic characteristics; dynamic triaxial test
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Table 1 Basic parameters of Tangshan coastal soft soil
\ KRE KRB/ o , BRI/ 1A B 45 JE 4 45
TGRS ) TLER I R/ % IR/ % B
K&/ % (g+cm ?) MPa /) H/MPa
YZ-1 38.6 1. 83 1. 06 34.6 21.9 7 4.6 2.4
YZ-2 36. 6 1. 83 1.02 31.0 19.6 9 16. 8 3.6
YZ-3 37.4 1. 82 1. 04 33.0 21.1 6 7.2 3.5
YZ-4 34.1 1.77 1.05 28.7 18.6 14 6.4 3.1
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Table 2 Dynamic triaxial test scheme
piar R e pean
(g+em™) W {E/ kPa
YZ-11 80
YZ-1 1. 83 50 YZ-12 120
YZ-13 160
YZ-21 80
YZ-2 1. 83 100 YZ-22 120
YZ-23 160
YZ-31 100
YZ-3 1. 82 150 YZ-32 200
YZ-33 250
YZ-41 200
YZ-4 1.77 450 YZ-42 300
YZ-43 400
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Fig.1  Horizontal dynamic shear stress-vibration times curve
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Table 3 Fitting parameters of dynamic strength curve

TGS a b R?
YZ-1 168. 94 0. 064 0.997 8
YZ-2 136. 10 0. 085 0.999 5
YZ-3 122.95 0.127 0.998 4
YZ-4 104. 91 0.142 0.993 0
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Fig.2 Horizontal dynamic strain and
vibration times relation curve
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Table 4 Fitting parameters of horizontal

accumulated strain model

i FE G a b R?
YZ-11 0.508 8 0.208 6 0.944 1
YZ-12 0.950 5 0.416 8 0.951 0
YZ-13 1.286 8 0.401 4 0.981 6
YZ-21 0.889 5 0.290 8 0.971 4
YZ-22 1.358 4 0.644 8 0.973 6
YZ-33 2.997 2 0.655 1 0.908 6
YZ-41 1.873 7 0.359 4 0.970 6
YZ-42 1.241 2 0.412 1 0.951 3
YZ-43 0.697 2 0.427 5 0.964 0
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Fig.3 Dynamic modulus and horizontal strain curve
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Table 5  Fitting parameters of dynamic modulus curves
BFE % a b R? Ednax  Gamax

YZ-11 0.002 9 0.084 1 0.992 5 350 116.7
YZ-12 0.00 24 0.086 6 0.997 6 412 137.3
YZ-13 0.001 9 0.063 0 0.999 0 530 176. 7
YZ-21 0.007 9 0.058 1 0.974 0 126 42.0
YZ-22 0.006 5 0.081 2 0.998 8 155 51.7
YZ-23 0.005 3 0.051 4 0.997 2 188 62.7

YZ-31 0.006 3 0.075 1 0.952 4 160 53.3

<

YZ-32 0.005 1 0.059 8 0.977 6 195 65.
YZ-33 0.004 0 0.040 4 0.9977 250 83.3
YZ-41 0.002 9 0.045 0 0.953 6 342 114.0
YZ-42 0.002 5 0.039 6 0.993 1 396 132.0

YZ-43 0.002 2 0.036 4 0.973 8 463 154.3
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Fig.4 Dynamic damping ratio and dynamic strain curve
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Fig.5 Effect of wave load on dynamic modulus
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