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Ansys Fig.1 Cross section of the aqueduct
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Fig.2 Meshed elements of the trough and pier of aqueduct
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Tab. 1 Mechanical coefficients of the materials 10'N/m
/Pa / kg/m’ ; 2£ g g
2.95x 10" 0.3 2551 3 i 0 0
2.95x 10° 0.3 1000 . 6 0 0
5 6000 0 0
6 60000 0 0
7 600 1 1
8 600 172 172
10 9 600 1 0
2 10 10 600 1 0
3 10
Tab.3 Circular frequencies under 10 load cases r/s
1 2 3 4 5 6 7 8 9 10
1 8.220 3.621 5.963 7.996 8.236 8.238 3.673 5.327 4.973 3.992
2 8.254 5.981 6.045 8.068 8.279 8.282 3.978 5.687 5.223 4.361
3 11.138 7.087 6.189 10.227 11.237 11.247 4.345 6.031 5.659 4.584
4 13.227 11.350 8.049 11.959 13.379 13.395 4.444 6.214 5.713 4.738
5 22.796  12.138  10.985  20.693  23.018  23.040 4.465 6.392 5.740 5.104
6 34,102  12.204  11.477  26.849  35.059  35.160 4.485 6.947 5.767 5.252
7 37.377  12.669  15.489  27.878  39.058  39.239 4.971 7.59% 6.234 5.403
8 38.429  14.592  18.972  29.175  40.022  40.173 5.018 7.702 6.271 5.563
9 42.408 25.611 20.298 41.573 42.671 42.718 5.058 7.918 6.933 5.762
10 52.587 25.661 21.420 42.131 52.964 53.003 5.246 7.983 6.944 5.857
1 12 10 9.
2 34156 3
3 179 10
4 9 10
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Dynamic Analysis of Large — scale Aqueduct with Double Troughs

DU Xiao — wei' CHEN Huai* SUN Guo — jun

1. School of Civil Engineering & Mechanics Shanghai Jiaotong University Shanghai 200024 China 2. College of Civil Engineering
Zhengzhou University Zhengzhou 450002  China

Abstract To get the dynamic properties of the large — scale aqueduct with double troughs brick elements with 20
nodes are used to mesh the troughs and pier for the agueduct is a complex structure and there are some influencing
factors on its dynamic properties. Coupled freedoms spring elements and low stiffness brick elements are used to
simulate the cross linking components pot type rubber bearing and water in aqueduct respectively so a finite ele-
ment model is built. Using this FEM model some load cases of the large — scale aqueduct with double troughs used
in the project of Transporting water from South China to North China is analyzed. The results of the analysis imply
that the dynamic properties of the aqueduct can be improved by setting cross linking components by changing the
stiffness of the pot type rubber bearing and by changing the water level in the aqueduct.

Key words large — scale aqueduct with double troughs finite element method vibration frequency



