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Intercepting boundary influence in analysing concrete dam and
its rock foundation size

HUANG Yao-ying'*, SHEN Zhen-zhong', WU Zhong-ru', WANG De-xin', WANG Jian'

(1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China;
2. College of Civil & Hydropower Engineering, China Three Gorges University, Yichang 443002, China)

Abstract: In considering dam finite element model ( FEM) size and boundary condition, and influence of FEM
model size on inverse parameters, dam boundary condition is discussed through elastic-theory analysis and
numerical calculation. Some conclusions are obtained: (1) considering the upstream water load dam displacement
will increase as increase in uniformly distributed load through the elastic-theory semi-infinite foundation, while dam
displacement will gradually tend to become stable as increase in uniformly distrbuted load through the elastic-theory
infinite depth foundation. (2)since the foundation is of finite depth in fact, the foundation size must be analysed
with the elastic-theory infinite depth foundation. (3 )it is suggested that dam FEM model size: 5-10 times of dam
height upstream, 5 times of dam height downstream and 5 times of dam height for foundation depth; displacment

constraint in foundation bottom and along river connecting rod in upper and down foundation.
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Fig. 1 FEM models of dams
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Fig 5 Theoretical displacement value in surface
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Tab.1 Dam horizontal displacement in different models

T W FAI S/ mm T m® FAEHE/ mm T m® F A/ mm
WOEE T % S W T 5 WLpE MU A
1h/1h/2h - 0.965 -5.656 - 4.690 1h/1h/4h -1.363 -6.802 -5.439 S5h/5h/6h -3.950 -11.720 -7.770
2h/2h/2h  -0.893 -5.523 -4.630 2h/2h/4h -2.340 -8.867 -6.527 10h/10h/6h - 3.350 - 11.040 - 7.690
S5h/5h/2h  -0.736 -5.345 -4.609 S5h/5h/4h -2.181 -8.726 -6.545 20h/20h/6h - 3.170 - 10.860 - 7.690
10h/10h/2h - 0.727 -5.336 -4.609 || 10h/10h/4h - 1.952 —8.487 -6.535 || 40h/40h/6h - 3.160 - 10.850 - 7.690
20h/20h/2h - 0.727 -5.336 -4.609 || 20h/20h/4h  -1.929 - 8.463 - 6.534 || 40h/40h/20h - 12.300 - 23.470 - 11.170
40h/40h/2h - 0.727 -5.336 —4.609 || 40h/40h/4h  —-1.929 -8.463 -6.534 40h/40h/40h - 29.140 - 42.380 - 13.240
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Fig.6 Foundation FEM displacement and theoretical displacement in the depth 4 h
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Fig.7 Foundation displacement in the depth 4 h of different load cases
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