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Dynamic Response Analysis of Interaction between
Large Cylinder Structure, Soil and Wave

WANG De-jiang, YE Zhi-ming
( Department of Civil Engineering, Shanghai University, Shanghai 200072, China)

Abstract; Based on the complex dynamic characteristics of new shell structure, a 3-D nonlinear finite
element model of interaction between large cylinder structure, soil and wave is established. The non-linear
contact characteristics between shell structure and soil are simulated by setting contact element of zero
thickness. The non-linear constitutive model of soil is used to simulate dynamic response analysis of the
structure under the dynamic loads on waves. The distribution of stress in x- and y-directions, the changing
law of stress with wave and buried depth are obtained. Finally the stress distribution function and
reasonable size of cylinder structure are given.
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Fig.1 Mohr-Coulomb failure model
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Fig.2 Global mesh generation model for large cylinder

structure (buried depth =15 m)
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Fig.3 Coordinate schematic diagram
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Fig.4 Diagram of the stress-time history (z =22 m,
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Table 1 Stress at z =0 m for different time kPa 3500 g

i, 6=90° 0 =180° 6 =270° g 3000p

s wJylml y M xJ5m y W xJim oy i E“OO‘
0.157 -100.4 -2.681 2716 -253.2 -33.6 -3.413 K 2000
0.471 -189.3 -43.200 82.750 -1316.0 —2700.0 —122.600 I% 1500 -
0.785 -458.6 —42.390 86.520 —-2260.0 —3779.0 —104.200 1000 -

1.09 —405.6 -43.220-78.150 -2071.0 -2992.0 —64.240 500 -

1.413 -553.2 =26.240 72.570 —-10%4.0 —1&6.0 —71.010 o000 3000 5000 T o0r S 000
1.570-1116.0 -46.250 187.100 —1467.0 -2 038.0 —72.370 BB AN
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Table 2 Stress at z =6 m for different time kPa

Wi, 6=90° 6 =180° 6 =270°
S «JilA yJi xJiE yJilE xJ50 y il
0.157 -187.9 1579 23.52 -176.9 -141.0 21.10
0.471 —1422.0 -65.26 91.50 —1174.0 -857.2 60.9
0.785 —1191.0 112.80 208.80 —1050.0 -452.4 20.42
1.099 -936.6 87.20 95.94 -885.9 -608.4 93.27

1.413 -1383.0 32.92 81.34 -1437.0-1283.0 71.66
1.570 -1325.0 85.92 115.80 —1419.0 -1 138.0 133.60
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Table 3 Stress at z =15 m for different time kPa

Wi, 6=90° 6 =180° 6 =270°
S« JilA yJi xJiE y JilE xJ50 y i
0.314 -202.1 21.41 22950 -198.3 -231.3 -21.21
0.628 —1057.5 22.63 —8.663—1057.0 —495.0 105.40
0.942 —1078.0 15.18 46.570 -793.1 -402.9 51.46
1.256  -705.7 89.39 13.640 -443.6 -251.0 13.60
1.570  -664.5 46.76 71.390 -597.0 -448.6 29.%
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Table 4 Stress at z =22 m for different time kPa

s} ]/ 0 =90° 6 =180° 0 =270°
s aJriel yJill xJill yJiil xJil y il
0.314 19.47 3.864 -33.140 -442.800 -915.50 -52.670
0.628 326.40 18.410 -73.890 -853.200 —1 640.00 —80.510
0.942 254.10 15.340 -62.350 -799.700 —1 640.00 —83.070
1.256 140.50 10.840 -39.320 -512.500 -977.90 -48.420
1.570 -31.40 -2.941 1.228 5.765 -18.49 -4.144
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Fig. 6 Maximum stress for different wave
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