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Research on FEM Analysis Reinforcement Method for Tunnel Lining Based on ANSYS
SHAO Chao xin, SHEN Zherr zhong
( N ational E ngineering Research Center of Water Resources

Ef ficient Usiliz ation and Engineering Saf ety, H ohat University, N anjing 210098, China)

Abstract: H ydraulic tunnel bears loads such as water pressure, rock pressure, and elastic resistance, so reinforcement is often

needed. In this paper,a FEM analysis reinforcement method was proposed based on FEM and secondary development of AN-

SYS. A whole FEM model of concrete lining and its surrounding rock mass was developed to analyze the stress distribution of

the lining. With the post processing function of ANSYS, the stress distribution and tensile force of the controlling sections can

be obtained and reinforcement calculation was then performed. The reinforcement quantity determinate by this method was simt

lar to that obtained from the standard method The FEM analysis reinforcement method was applied to the reinforcement design

for the headrace tunnel lining of the IT ACHI hydropower station, which indicated that the method is reasonable and feasible.

Key words: headrace tunnel; concrete lining; ANSY S; FEM analysis reinforcement method; stress analysis; numerical calculation;

ITAZHI power station
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Table 1 Physical and mechanical parameters of the material
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Fig. 1 FEM model of lining and rock mass
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Fig. 2 Principal stress distribution of lining (unit: Pa)
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Fig.3 Stress distribution of the controlling section
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Fig.4 Cross section structure of ITAZHT power station
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Table 2 Physical and m echanical parameters of ITAZHI power station
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Fig.5 FEM model of headrace tunnel in ITAZHT power station
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Table 3 Working conditions and load combinations
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Fig.7 Reinforcement of the lining in the ITAZHI power station
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