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Finite element analysis of 3D seepage field in large underground culvert

CHEN Haikuan',ZHANG Kai* ,MENG Ying®, CHENG Zhengfei**

(1. Huaian Water Conservancy Construction Management Service Center, Huaian 223000, China;

2. Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract: It is difficult to predict the distribution of seepage field in large underground culverts due to the large
scale, complex structure and many influencing factors of operation conditions, so it is of great significance to carry
out finite element analysis of seepage field in large underground culverts. Taking the underground culvert of Liutang
River as an example, a more detailed three — dimensional integral calculation model was established. The finite ele-
ment seepage model was used to numerically simulate the seepage field under conditions of good joint water — stop
and different degrees of permeability, and the influence of changes in anti — seepage performance of joint water —
stop on the seepage field was emphatically analyzed. The results showed that the seepage behavior of the under-
ground culvert of Liutang River changed obviously when the joint water — stop permeability increased. When the
joint water — stop reached strong permeability, the seepage flow was close to 3 times of good joint water —stop, and
the maximum hydraulic gradient at the joint reached 3. 82, which was easy to cause seepage damage and affected
the safe operation of the project.
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