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Fig.1 Fluid solid coupling mechanism
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Fig.2 Research model
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Fig. 3 Geometric features of cutoff wall
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Tab. 1 Calculation parameters
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Fig. 4 Pore pressure results in scheme 1
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Fig.5 Pore pressure results in different anti-seepage defects
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Fig. 6 Seepage line of cofferdam
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Fig.7 Flow velocity vector results in different
anti-seepage defects
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Fig. 8 Seepage velocity at the position of cutoff wall
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Fig. 9 Deformation field results in different

Anti-seepage defects
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Fig. 10 Deformation value at the position of cutoff wall
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Study on Influence of Defects in Anti-seepage Wall on

Seepage and Deformation of Cofferdam
LING Xiao-kang', MA Jian-fei’
(1. China Water Resources Pearl River Planning Surveying & Designing Co. ,Ltd. ,» Guangzhou 510610, China;
2. School of Civil Engineering. Beijing Jiaotong University, Beijing 100044, China)

Abstract: During construction and operation, it is inevitable to have such engineering problems as cutoff wall defects.
It is very important to accurately and systematically analyze the influence of defects in anti-seepage wall on seepage and
deformation of cofferdam. The finite element model of an anti-seepage wall cofferdam project was established. By using
the fluid-solid coupling analysis method, the material parameters of anti-seepage wall element in the finite element model
were changed one by one to simulate different defects of anti-seepage wall. The influence of defect location of anti-seepage
wall on saturation line, velocity vector field and deformation field of cofferdam was studied. The results show that the
bottom defects of the anti-seepage wall have little influence on the saturation line, velocity vector field and deformation
field of the cofferdam. With the upward movement of the anti-seepage wall defects, saturation line, pore water pressure
and deformation value of the cofferdam behind the anti-seepage wall increase continuously, and the velocity of the coffer-
dam increases firstly and then tends to be stable. The research results can provide reference for the design and construc-
tion of anti-seepage wall and stability analysis of cofferdam.

Key words: defects in anti-seepage wall; cofferdam; seepage; deformation; fluid-solid coupling
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Three-dimensional Numerical Simulation of Hydraulic Characteristics of

Spillway Tunnel of Kangsu Reservoir

PENG Cheng,DU Nan, WU Hao

(Hunan Water Resource and Hydropower Survey Design Planning and Research Co. ,Ltd. ,Changsha 410007 ,China)
Abstract: Based on the spillway tunnel of Kangsu Reservoir Project, the RNG turbulence model and VOF model in
FLOW 3D software was used to study the flow characteristics of the spillway tunnel. The flow velocity and relative ener-
gy dissipation rate under different conditions of the original design scheme was analyzed, and compared with the model
test. The reliability of the numerical simulation was verified. In view of the problems in the original design scheme. such
as the water-wing in the upstream transition section of the spillway tunnel, the far drive hydraulic jump in the stilling ba-
sin, and the downstream gully flow not returning to the channel, the modified scheme was proposed. The results show
that the modified scheme can effectively reduce the water wing phenomenon, and can effectively reduce the downstream
gully flow velocity and the riverbed scouring by adding multi-level energy dissipation, which can provide a reference for
the design.
Key words: spillway tunnel; water-wing; energy dissipation; numerical simulation
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Structure Optimization of Urban Emergency Flood Control Box
WANG Xiao-dong' , XU Jin-chao’ ,ZHAO Jun’,GAO Ying-qian’
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. Nanjing University of Information Science &
Technology, Nanjing 210044, China; 3. Taizhou Xbarrier Technology Co. , Ltd. , Taizhou 225000, China)

Abstract: A study was performed on the stress characteristics of the urban emergency flood-control box—a new e-
quipment made of polymer material. The finite element analysis method was used to study the stress, strain and deforma-
tion characteristics of the flood control box under different water retaining heights. The results show that the stress con-
centration area of the box is mainly appeared at the water retaining surface and the two sides; With the increase of the wa-
ter retaining height, the difference of water level between inside and outside of box as well as the maximum stress and the
deformation are gradually smaller. Compared with the ABS, LLDPE, HDPE and PP materials, the deformation of the
flood control box with ABS material is relatively smaller under the same conditions. An optimization study was carried
out on the scheme of the flood-control box. And the stress, strain and deformation of the optimization scheme under the
same conditions are greatly improved. The maximum stress decreases from 16. 09 MPa in the original form to 7. 31 MPa
in the optimized form, and the maximum deformation decreases from 0. 78 cm to 0. 13 cm. The mechanical characteristics
of the box structure are obviously improved.

Key words: urban emergency flood control box; finite element analysis; stress characteristics; material characteris-

tics; structural optimization





