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Fig. 1 3D-FE mesh of asphalt concrete core dam
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Parameters of static analysis

Tab. 1

MR pa/(kgem ) @/ Ag/(")  ¢/kPa K

MHEIREE L 2 422 25. 4 0 370 429

ek} 2 150 52.0 8.5 0 1100
p e n Ry Ky m
IiE IR+ 0. 60 0.88 944 0.5
£k 0.35 0.82 600 0.1
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Tab. 2 Parameters of dynamic analysis

4k K n P
Wi 1 1979.4 0. 40 0. 345
ek 2 339.0 0.50 0. 350
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Fig. 2 Relationship between dynamic shear modulus ratio

and dynamic shear strain of rockfill materials
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Tab. 3 Cases for calculation

T OBEF B U R R MR /m MR MRS/ g
1 1979.4 100 My 0.4
2 1979.4 150 My 0.4
3 1979.4 200 HLIEE 0.4
4 979.4 200 ML 0.4
5 2979. 4 200 HYEE 0.4
6 1979.4 200 MLIEIE 0.2
7 1979.4 200 MLIEIE 0.3
8 1979.4 200 ML 0.5
9 1979.4 200 YA 0.4
10 1979. 4 200 fRALVE 0.4
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Fig. 9  The distribution of static displacement of the
core in the valley central section along the

dam height
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Fig. 10 The distribution of vertical stress of the core in

the valley central section along the dam height
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Tab. 4 Maximum stress level of the core with

different dam heights

N 3 KPR A
W /m
BT s & W W/ %
100 0.58 0.70 20.7
150 0.65 0. 85 30. 8
200 0.70 0.95 35.7
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3D FE static and dynamic analysis of rockfill dam with asphalt concrete core

KONG Xian-jing"'**, YU Xiang’, ZOU De-gao'*, ZHOU Yang’

( 1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China;
2. School of Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: In order to study the static and dynamic characteristics of homogeneous rockfill dams with
asphalt concrete core, the nonlinear three-dimensional finite element method was employed. Filling
and storing processes of the dam were simulated, and the dynamic response of the dam was also got
considering the influences of height of the dam, dynamic shear modulus, peak acceleration and seismic
waves on the maximum dynamic shear strain of the core. The distribution of the stress, deformation
and dynamic shear strain of the core were summed up. The results show that the top, bottom and
abutment regions of the core should be paid more attention to and high core will be under more
unfavorable conditions in static state, especially in full storage period. Under the action of
earthquake, the dynamic shear strain at the top of core of central valley is the largest, but the value is

small, less than 0.5%.

Key words: rockfill dam with asphalt concrete core; 3D FE; static and dynamic analysis; dynamic

shear strain



