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Static Analysis of Large scale Multi troughs Rectangular Aqueduct Structure
JI Ri chen*”, YANG Xu liang”, XU Tao”, YAN Juan”
(L anz hou J taotong University, a. Key Laboratory of Road & Bridge and Underground Engineering of Gansu Province;
b. School of Civil Engineering, Lanzhou 730070, China)

Abstract: A ccording to the structure of large scale multr troughs rectangular aqueduct and its mechanical characteristics, the
structural mechanics method was applied to decompose the complicated space structure into two connected plane problems. In
the lateral calculation, the beam bottom was supported by the longitudinal beams. According to the displacement coordination
theory, the elastic supporting force calculation formula of double and triple troughs were proposed, and the lateral force and the
elastic support force of the structure can be obtained. T he elastic supporting forces were regarded as loads and acted reversely
on the longitudinal beams, and then the forces on the longitudinal beams were calculated. T he solid 3D finite element software
(MIDAS) was adopted to simulate the triple troughs rectangular aqueduct, and the results obtained from the finite element
model and the structural mechanics method were compared, which verified the reliability of the proposed method and accuracy of
the formula. Consequently, the method used to calculate the aqueduct structure can meet the accuracy requirements of engineer
ing design.
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Fig. 1 Simplified model of the calculation of aqueduct structure
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Fig.2 Schematic diagram of aqueduct lateral force cal culation
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Table 1 Displacement and stress

in each longitudinal beam under the water load using FEM

F S A8 B 25 /m 0 25 5 7.5 10 12.5 15
o fiB/mm 0 0.52 0.92 1.4 1.46 1.57 1.61
NMJ/MPa 0 0.56 0.79 0.9 1.10 1.16 1.25
_ fi%/mm 0 0.64 1.05 1.75 1.81 2.18 2.45
LR
MNAj/MPa 0 0.45 0.87 1.08 1.25 1.37 1.41
2
Table 2 Stress in cross beam under the water load using FEM
BEREGE S P PR 2/ m 0 3.325 6. 65 9.975
RGN 3/ MPa 0.383 - 0.019 0.306 - 0.146
FRRTZ RN J)/ MPa 0.898 0.271 0.664 - 0.215
3
Fig.3 Aqueduct FEM model
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Table 3 Lateral distribution coefficient of water load
s i g T 1/ 8 # T /48T Bshdm
U R 0.168 0.191 0.202 0. 209
h L 0.332 0.309 0.298 0.291

Table 4 Displacement and stress in each longitudinal beam under the water load using the structural mechanics method

R S JRERR 75/ m 0 2.5 5 7.5 10 12.5 15

i {7#/ mm 0 0. 51 0. 89 1. 40 1.53 1.58 1. 62
7 4/ (KN m) 0 5779.5 10591.2 15 375.4 17 096. 8 18 738.8 19288. 8
® M. 3/ M Pa 0 0.34 0. 69 0.99 1.10 1.17 1.28
" fr#%/ mm 0 0.56 0.98 1.77 1.84 2.21 2.45
2 LA/ (KN = m) 0 8742.5 15 825.4 21 286.0 25 168.6 27 489. 1 28259.9
- N3/ M Pa 0 0.43 0.79 1.06 1.25 1.36 1.45
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Table 5 Stress in cross beam under

the water load using the structural mechanics method

PEARES P R EE 25/ m 0 3.325 6.65 9.975

% A/ (KN m)  668.93 - 19.96 658.97 - 269.60
7 M.}/ MPa 0.353  -0.01 0.348 -0.128
;g 255/ (KN * m) 1316 667.14  982.56 - 449.33
7 .77/ MPa 0.795  0.352  0.519 - 0.237
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