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Tab.1 Parameters of Duncan-Chang model (E-B) of dam materials

Wk P,;/(kg-m™) ®y/° ¢/MPa k n R, k, m K,
R 2250 54.8 0 1023.3 0.32 0.61 500.0 0.25 2 046.6
A PEER 2170 56.2 0 1438.6 0.23 0.72 791.5 0.02 2877.2
FHEAR 2 150 56.6 0 1412.5 0.22 0.72 772.2 0.04 2825.0
YR 2 150 52.2 0 800.0 0.26 0.62 400.0 0.29 1 600.0
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Tab.2 Calculation schemes
WU IR 5t - 454
RS B A
1 /m HS2 34 T L

ESD! 40 1:0.2 1:0.7 a=0, b=50 cm, ¢=50 cm
EY 50 1:0.2 1:0.7 a=0, b=50 cm, ¢ =50 cm
EX 60 1:0.2 1:0.4 a=0, b=50 cm, ¢ =50 cm
VEX! 60 1:0.2 1:0.5 a=0, b=50 cm, ¢=50 cm
HES 60 1:0.2 1:0.7 a=30 cm, b=70 cm, ¢ =0
ES 60 1:0.2 1:0.7 a=20 cm, b=70 cm, ¢=10 cm
VE N 60 1:0.2 1:0.7 a=10 em, b=70 em, ¢=20 em
EX 60 1:0.2 1:0.7 a=0, b=70 cm, ¢ =30 cm
EL 60 1:0.2 1:0.7 a=0, b=50 cm, ¢=50 cm
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Tab.3 Summary of stress and deformation results of panel
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JE R g ERA| LiSis 58l

ES! 29.11 7.43 1.42 6.38 2.76

yNGEF=] FE2 25.44 6.17 1.38 6.11 2.72
FE9 21.68 3.91 1.28 5.02 2.54

FE3 24.72 6.15 1.32 5.89 2.69

YNGR EX 23.44 5.70 1.29 5.53 2.63
FE9 21.68 3.91 1.28 5.02 2.54
VER 20.99 2.85 0.51 16.03 17.86

yiE) 20.47 3.05 0.74 9.92 6.92

KE]EMA? E N 21.07 3.57 0.88 8.97 5.58
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VEX 21.18 3.83 1.21 7.06 3.07

EL) 21.68 3.91 1.28 5.02 2.54
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Fig.5 Deflection of face slab with different heights Fig. 6 Stress distribution of face slab along slope with different

of concrete dam heel heights of concrete dam heel
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Influence of concrete heel shape on stress and deformation of concrete
slab of a dam

LI Yanlong, ZHANG Ning, CAO Zhichang, GONG Xiaohua
(State Key Laboratory of Eco-hydraulics in Northwest Arid Region, Xi’an University of Technology, Xi’an 710048 , China)

Abstract; The embedded concrete composite dam is a new type of dam which can improve the stress and
deformation conditions of a high concrete face rockfill dam. Further analysis of the influence of the concrete
structure of the heel of the dam on the stress and deformation of the embedded concrete composite dam has been
investigated in this paper, based on analyses of the stress deformation of the concrete slabs and the displacement of
the peripheral joints of different heights and the downstream slope ratio and the different positions of the plinth. The
results have shown that when the height of the concrete structure of the heel of the dam was increased from 0. 27
times to 0.4 times the height of the dam, the deflection and the stress along the slope of the face slab were greatly
reduced, and that when the downstream slope ratio of the concrete structure of the heel of the dam was reduced from
1:0.4 to 1: 0.7, the variation in the stress and deformation of the face slab was relatively small. When the position
of the toe plate was changed from downstream to upstream at the top of the concrete heel of the dam, the opening
displacement and dislocation displacement of the peripheral joint between the face slab and the toe slab decreased
significantly by 68.7% and 85.8% respectively. The results show that the stress and deformation of the face slab

could be effectively improved by setting the concrete structure of the heel of the dam.

Key words: embedded concrete composite dam; dam heel concrete ; siress and deformation; finite element method



