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SEEPAGE STABILITY ANALYSIS AND DAM-BREAKING MODE OF
TANGJIIASHAN BARRIER DAM
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(1. School of Civil Engineering, Southwest Jiaotong University, Chengdu, Sichuan 610031, China;
2. Department of Civil Engineering, Southwest Jiaotong University, Emeishan, Sichuan 614202, China)

Abstract: Based on accurately obtained data of Tangjiashan barrier dam on geological structure(three-layer
structures from top to bottom: gravel soil, blocks and gravels, stratoid cataclastic rocks) and the relevant
parameters, using the Visual Modflow, which is a three-dimensional visualization software, seepage field of the
dam under four conditions of water levels(710, 720, 730 and 740 m) of the dammed lake are simulated. According
to the results of simulated calculation, each soil layer's seepage velocity and seepage gradient are calculated, and
the analytical results show that the first and the second layers have the characteristics of coarse particles and high
permeability, so the overall performance is of a stable flow, with the characteristics of seepage and stable change
of overall gradient, and it will not have turbulent conditions of low-permeability clay, inflexion of seepage
gradient and the characteristics of piping. The maximum seepage gradient in gravel soil of the first layer is more
than allowed gradient in the transition between the first layer and the third layer, so it will cause sporadic or partial
seepage destruction on downstream of barrier dam. And simulated results show that gravel soil of the first layer
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will experience seepage failure when the water level of dammed lake is more than 726 m. With the uplift of water
level, the dam-breaking mode of overall barrier dam is that gravel soil of the first layer will be eroded and washed
away by the seepage failure and head erosion, also by the down-cutting caused by overflow. The blocks and
gravels of the second layer are gradually washed away and down-cut because the first layer is washed and water
velocity increased, but it will not happen overall breaking. The stratoid cataclastic rocks of the third layer will
remain stable, and the depth of erosion and down-cutting is the top of the third layer.

Key words: slope engineering; Tangjiashan barrier dam; seepage field; seepage gradients; dam-breaking
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Fig.1 Geological profile of Tangjiashan barrier dam
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Fig.2 Geological structures of different parts of barrier dam
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Fig.3 Three dimensional model of Tangjiashan barrier dam

R b 28 JR 52 2R BRI B F LA 7KK 6 2R
BGOWR 1o WRAREL, DI A S N AREE S
BRE RN, Hig/h T3 R ARIE R 1058
AL AR B A AT KR .

5 ERIKEFIAEL ST

S5 R OB IE KA AR E DL, U T I

JIGEHT fea B85 /m
JGEHT fea B85 /m

0
0 100 200 300 400 500 600 700

0
0 100 200 300 400 500 600 700

#1 HFKIEIENEGSE R

Table 1 Penetration coefficients of Tangjiashan barrier dam

model
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Fig.4 Distribution of seepage field of Tangjiashan barrier dam at water level of 710 m
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Table 2 Calculation results of seepage gradient on different layers of Tangjiashan barrier dam at different water levels
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Fig.8 Relationship between each soil layer seepage gradient

and dammed lake water level
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