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Comparing time history methods of input ground motion for
large span continuous rigid frame bridge
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Abstract: Based on a site of a large span continuous rigid frame bridge in Shanghai, the influence of hydrodynamic pressures on
ground motion is discussed. The input ground motion has been obtained by using the response spectrum of code, one-dimension
model and two-dimension model. It shows that hydrodynamic pressures can reduced the vertical acceleration response significantly,
while it has little effect on horizontal acceleration response. The ground motion calculated by two-dimension model which consider
the topography is quite different from that of other two models. The predominant periods of input ground motion calculated by
two-dimension model exceeds the flat section of response spectrum of code. Finally, the influence range of valley topography is
discussed, which shows that the influence region in the direction normal to the river is no more than 5 times of soil layer thickness or
140 times of deepness of the river valley. Any structures in this region should take river valley influence into consideration.
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Table 1 Soil parameters of B1 and B2 drilling holes
©) 2.2 2.5 it 1810 0.41 25 69
@ 33 kRt 1810 0.41 26 74
® 135 12.5 K EL 1830 0.41 29 81
@ 19.5 19.5 ST T 1710 0.41 31 87
® 22.3 21.3 byiaJE 1870 0.38 44 121
25.4 243 B g+ 1930 0.38 111 306
@11 29.0 29.7 W ek + 1850 0.33 132 351
@12 37.0 35.0 ki 1 860 0.33 163 433
@, 57.0 58.0 it 1900 0.33 226 602
O 62.6 61.6 B g+ 1930 0.38 270 745
®12 66.5 66.0 B g+ 1960 0.38 319 881
®i3 73.0 72.7 it 1810 0.38 224 619
©) 82.2 81.7 ks -+ 1900 0.33 311 827
95.0 943 B g+ 1880 0.38 337 931
an 105.2 105.2 Fib ek AL+ 1950 0.33 393 1046
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Fig.4 Character of input ground motion
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Fig.5 Finite element model of soil
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Table 2 Peak acceleration, velocity, and displacement
values of each pier location

1 J3E Ve i P Ve A AU A
T4 Mris /(m/s?) /(m/s?) /cm

S S A S -
1 079 0.182 0.134 0.015 3.388 0.151
PLpdbREE) 2 0.839  0.115  0.144 0.012  3.847  0.189
MAAK 3 0861 0.152 0.149 0.016 3919 0.256
4 0799 0179 0.131 0014 3311 0.156
1 0875 0206 0.136 0.019 3.501 0.233
s 2 0.869 0223 0120 0.021 3216  0.248
WAEA 3 0831 0219 0126 0021 3291 0219
4 0884 0.186 0.134 0015 3447 0.134
1 0844 0647 0.131 0.048 3206 0.634
s 2 0.845 0312 0141 0.038  3.786  0.662
WKk 3 0851 0301 0.146 0.029 4.020 0.535
4 0776 0794 0.131 0.047 3.585  0.646
1 0903 0752 0.135 0.046 3432  0.651
SWEMES) 2 0922 0765 0.122 0.043 3276  0.635
BT 3 0904 0837 0.131 0.042 3233  0.656
4 0868 0806 0.134 0.046 3.544  0.642

R3 AEEIPKEHRER
Table 3 Errors without considering
hydrodynamic pressures
I R MR 2E i VAR iR 22
T M /% /% /%
KV %w K BE K

1 9.94  13.00 1.28 24.76 334 5414
2 356 9422 -16.13 7771  -1642  30.83
I 3 -348 4448 -1545 33.69 -16.03 -14.14
4 10.64 4.07 2.40 7.26 4.12  -13.96
1 690 1620 3.46 -4.59 7.06 2.68
2 9.09 14480 -13.56 1377 -1349 418
i 3 6.18 177.81 -10.10 4151 -19.57 2276
4 11.81 1.53 2.66 -2.46 -1.13  -0.67
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Fig.13 Vertical acceleration of pier 2 with
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Fig.20 Influence of river valley on horizontal acceleration
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Fig.21 Influence of river valley on vertical acceleration
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Fig.22 Influence of water on horizontal acceleration
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Fig.23 Influence of water on vertical acceleration
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