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Abstract-The aqueduct is an important hydraulic structures 
across the river and traffic line network, and is also an important 
Hydraulic structures of The south to North Water Diversion 
Project in China. In this paper Gegou aqueduct is taken as the 
research object. And a three-dimensional finite element model of 
Gegou aqueduct is established by ANSYS. The deflection and 
stress of the structure were calculated under different water level 
such as space level, semi tank level, design level and full aqueduct 
water level during operation period. The results show that the 
design is reasonable and satisfy which could be seen as a 
theoretical foundation for the design of similar projects. 
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I. INTRODUCTION 
Distribution of water resources in China is extremely 

uneven. So inter-basin water transfer project has become an 
important content of China's water conservancy construction. 
In this paper, Gegou aqueduct were calculated by the finite 
element software ANSYS structural static analysis module with 
the increase in the water level inside the aqueduct during 
operations, and distribution aqueduct stress and deflection[1-3]. 

II. SUMMARY 
Gegou aqueduct is located in Liaoning Province, design 

discharge is 1.3m3/s, longitudinal slope 1/650, total length is 
390m.This aqueduct is a simply supported beam. Aqueduct 
body is reinforced concrete structure, a U-shaped cross-section, 
and each section is 10 m long aqueduct, aqueduct ends of the 
body resting on reinforced concrete bent. 

III. CALCULATION MODEL 

A. Model Parameters  
The concrete strength grade for aqueduct body of Gegou 

aqueduct is C30, density is 2500kg/m3, the elastic modulus is 
30GPa, and Poisson's ratio is 0.1667[4]. 

B. Finite Element Model 
Selecting SOLID 65 which is a 8 node 3D element to 

establish the three-dimensional finite element model of Gegou 
aqueduct. The element size is 0.05, the number of element is 

31504, and the total number of nodes is 46941[5-6].In the finite 
element calculation model of high-rise connected structure, Y 
direction is height direction, Z and X direction is horizontal, 
which shows in the Fig.1. 

 
FIGURE I.  FINITE ELEMENT CALCULATION MODEL OF GEGOU 

AQUEDUCT 

IV. ANALYSIS OF CALCULATION RESULTS 
The calculation should consider the following conditions in 

the operation process of Ge Gou aqueduct: The condition 1, 
aqueduct without water; The condition 2, Half aqueduct water 
level; The condition 3, Design aqueduct water level; The 
condition 4, Full aqueduct water level. 

 
FIGURE II.  VERTICAL DISPLACEMENT MAP UNDER CASE1 
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FIGURE III.  FIRST PRINCIPAL STRESS MAP UNDER CASE1 

 
FIGURE IV.  ERTICAL DISPLACEMENT MAP UNDER CASE 2. 

 
FIGURE V.  FIRST PRINCIPAL STRESS MAP UNDER CASE 2 

Under case1, we can know that the maximum displacement 
of aqueduct is 0.811mm, the maximum displacement in the 
Vertical direction is 0.808mm, the first principal stress is 
0.96MPa.The calculation results show that the stress of 
aqueduct body without water is much smaller than the design 
value of concrete strength, and also has a smaller displacement, 
which meet the structural safety specification. 

Under case 2, we can know that the maximum displacement 
of aqueduct is 1.771mm, the maximum displacement in the 
Vertical direction is 1.766mm, the first principal stress is 
2.20MPa.The calculation results show that the stress of 
aqueduct body with half water is smaller than the design value 
of concrete strength, and also has a smaller displacement, 
which meet the structural safety specification. 

 
FIGURE VI.  VERTICAL DISPLACEMENT MAP UNDER CASE 3 

 
FIGURE VII.  FIRST PRINCIPAL STRESS MAP UNDER CASE 3 

Under case 3, we can know that the maximum displacement 
of aqueduct is3.072mm, the maximum displacement in the 
Vertical direction is 3.062mm, the first principal stress is 
3.75MPa.The calculation results show that the stress of 
aqueduct body with Design aqueduct water level is smaller 
than the design value of concrete strength, and also has a 
smaller displacement, which meet the structural safety 
specification. 

 
FIGURE VIII.  VERTICAL DISPLACEMENT MAP UNDER CASE 4 
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FIGURE IX.  FIRST PRINCIPAL STRESS MAP UNDER CASE 4 

Under case 4, we can know that the maximum displacement 
of aqueduct is 3.292mm, the maximum displacement in the 
Vertical direction is 3.28mm, the first principal stress is 
4.04MPa.The calculation results show that the stress of 
aqueduct body with Full aqueduct water level is smaller than 
the design value of concrete strength, and also has a smaller 
displacement, which meet the structural safety specification. 

V. CONCLUSION 
We can know from the results which are calculated 

according to the above four kinds of condition that the vertical 
displacement and the first main stress of Gegou aqueduct 
caused by water load during operation is smaller. One of the 
most dangerous working condition is full aqueduct water level. 
While in this condition, the maximum displacement in the 
Vertical direction is 3.28mm, the first principal stress is 
4.04MPa.So all the four condition of Gegou aqueduct meet the 
structural safety specification in operational. 
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