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Numerical investigation of hydrodynamic pressure on
aqueduct and its expression under earthquake loads

DING Xiaotang' , SUN Jian', WANG Jun’
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Abstract; Based on the fluid-structure interaction theory, a systematic study of the characteristics of hydrodynamic
pressure acting on aqueducts under earthquake loads was conducted using the numerical simulation method and
considering design factors such as the input waveforms, the number of grooves in the upper structure, and the
height of the lower framework. The results show that the hydrodynamic pressure on the sidewalls of a single groove
and sidewalls of multiple grooves is basically the same. The hydrodynamic pressure on the middle wall of the
multiple grooves is about twice that on the sidewall. The traditional seismic calculation of aqueducts uses the
Westergaard hydrodynamic pressure to modify the analytical solution, but it only takes the single-groove body
structure into account, and the numerical results show that the height of the framework has significant influence on
the hydrodynamic pressure on the aqueduct. Based on the numerical calculation of the commonly used finite
element model for framework-supported aqueducts, a hydrodynamic pressure formula considering the height of the

lower framework was obtained, which can provide a reference for seismic design of aqueducts.
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Table 1 Maximum hydrodynamic pressure on sidewall of aqueduct with different framework heights

)
¥/h H=0m H=6m H=11m H=16m H=21m H=26m H=31m
0.00 0.018 0.018 0.023 0.034 0.049 0. 049 0.015
0. 05 0.076 0.091 0.113 0. 140 0.152 0.152 0.058
0.10 0.112 0. 131 0.163 0.203 0.216 0.216 0. 082
0.15 0.132 0. 156 0.195 0. 244 0.262 0.262 0. 101
0.20 0.145 0.173 0.217 0.274 0.297 0.297 0.115
0.25 0.153 0.185 0.233 0.297 0.325 0.325 0.127
0.30 0.163 0.192 0.245 0.313 0.348 0.348 0.137
0.35 0.169 0.195 0.253 0.326 0.365 0.365 0.145
0. 40 0.171 0.199 0.258 0.334 0.379 0.379 0.151
0. 45 0. 174 0.203 0.261 0.339 0.391 0.391 0.157
0. 50 0.177 0. 206 0.263 0. 344 0. 400 0.398 0. 161
0.55 0.179 0.207 0.263 0.350 0.408 0. 404 0. 164
0. 60 0. 181 0.207 0.264 0.354 0.413 0. 407 0.167
0. 65 0. 181 0. 206 0.264 0.358 0.417 0.410 0. 169
0.70 0. 180 0.205 0.262 0.360 0. 420 0.411 0. 171
0.75 0. 180 0. 204 0.260 0.362 0.422 0.412 0.171
0.80 0.179 0.202 0.258 0.363 0.423 0.412 0.171
0.85 0.178 0.201 0.256 0.363 0.423 0.412 0.172
0.90 0.178 0. 200 0.254 0.363 0. 424 0.412 0.172
0.95 0.179 0.199 0.253 0.362 0. 424 0.411 0.172
1.00 0.178 0. 198 0.253 0.362 0.424 0.412 0.172
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