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Tab.1 Properties of soil layers

VeI LA IR/ R R/ [ 25 gy A JEHA
m (kg -m™) @/° ¢/ kPa MPa
0~13.5 W ERAD T % £ 1785 15 16.3 0.35 4.07
13.5~27.0 AR SO D 1930 34 3.0 0.31 9.50
27.0 ~34.0 A B S 2 050 36 5.0 0.28 16.00
34.0 ~42.0 L+ 1900 18 30.0 0.25 18.00
2.0 LT A m I 2 050 36 5.0 0.28 16.00
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Fig.5 Stress field of structure in the limit state
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and displacement of elastic and elastoplasic model

S, Mises
(AVg: 75%) 1
+8.023e+07

B4 B FRARZS I SRS R 25 K R 3

Fig.4  Stress field of structure in the limit state of elastic model
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Fig.6 Plastic deformation of soil in the limit state
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Fig.9 Circumferential distribution of earth pressure around outer wall of pile in the limit state
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Tab.2  Comparison of the simplified calculation method and ABAQUS under static impact load

wHhs RN/ mm MET S/ mm
kN HEide 1# 24 3# 44 1# 2# 3# 44
m ¥ 7.63 8.05 8.04 7.61 112.43 112.28 112.20 112.19
500 P-Y #hgkik 8.55 9.27 9.28 8.52 116.15 117.80 117.77 116.04
NL ¥ 8.19 8.89 8.88 8.17 115.45 117.06 117.03 115.36
FBRIGH: 11.60 11.69 10.99 9.63 116.00 115.83 115.75 115.77
m 3% 15.25 16.09 16.08 15.23 214.87 214.55 214.40 214.73
| 600 P-Y gk 25.38 27.82 27.78 25.33 264.01 270.96 270. 54 264.71
NL ¥ 23.17 25.18 25.16 23.18 255.07 260. 90 260. 51 255.52
APRICHE 26.67 27.46 26.81 24.63 245.40 245.17 245.10 245.19
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Simplified calculation methods for horizontal bearing capacity of
all-vertical-piled wharf in offshore deep-water

WANG Yuan-zhan, HE Lin-lin
(State Key Laboratory for Simulation & Safety of Hydraulic Engineering , Tianjin University, Tianjin Key Laboratory
of Harbor & Ocean Engineering, Tianjin 300072, China)

Abstract:; All-vertical-piled wharf is a new type of high-pile wharf suitable for offshore deep seas, but its failure
mode is quite different from the traditional type. The failure mode, earth pressure on piles and the bending moment
along piles have been studied under wave loads and impact loads by use of FEM, and the applicability of m
method , P-Y method and NL method for the all-vertical-piled wharf is verified. The analysis results show that in the
horizontal limit state, plastic failure of the pile body is the key to the buckling damage, and the maximum bending
moment along the piles reaches the ultimate bending moment. On this basis, the horizontal limit bearing capacity of
structure has been calculated using simplified calculation methods. By comparison, m method is in good agreement
with that given from FEM under small displacement conditions, P-Y method and NL method are in good agreement
with that given from FEM in both large and small displacement conditions, and the simplified calculation method of
safety coefficient through the ratio of the ultimate bending moment to the maximum bending moment along piles

under design load is reasonable.

Key words: all-vertical-piled wharf; finite element method; instability mode; simplified calculation method;

ultimate bending moment



