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1 1.5 At/6
Table 1 Seismic shear stress ratio At/ 6", when consolidation stress ratio is 1.5
Az/ay At/a'y
c'o/kPa K. c'o/kPa K,
Ne= 12 Ny=20 N;=30 Ne=12 N;=20 N;=30
375 0.420 0.386 0.362 375 0.356 0.336 0.321
625 0.373 0.343 0.321 625 0.305 0.291 0.280
I 1000 1.5 0.355 0.327 0.307 I 1000 1.5 0.265 0.255 0.247
1875 0.314 0.290 0.273 1875 0.219 0.213 0.209
3125 0.287 0.266 0.250 3125 0.188 0.185 0.182
375 0.403 0.378 0.359 375 0.273 0.263 0.255
625 0.342 0.321 0.305 625 0.223 0.214 0.211
I 1000 1.5 0.291 0.276 0.264 1000 1.5 0.194 0.189 0.185
1875 0.237 0.225 0.216 1875 0.154 0.151 0.149
3125 0.199 0.191 0.184 3125 0.128 0.127 0.126
Ng
2.1
E-B 2.
o
2 E-B
Table 2 Static parameters of part of dam materials E-B model
/ /
-3 -3 -3 Ry k n K m
g cm g cm g cm @O/ o Aﬂﬂ/ o SDI/ ) C'/kPa
2.36 2.25 1.42 51.6 9.1 42.3 10 0.75 1694 0.21 585 —-0.08
1 2.32 2.19 1.37 41.3 4.3 36.3 37 0.85 933 0.37 230 0.43
1 2.35 2.18 1.39 32.0 5.8 14.2 40 0.91 494 0.23 234 0.31
II 2.32 2.16 1.37 38.0 6.3 34.9 45 0.84 741 0.33 232 0.64
1.64 1.05 35.7 3.0 32.8 13 0.84 265 0.34 77 0.11
2.2
C 3
a Table 3 Computational parameters
n
(o) . o
G = kPa( F) 2 k and n of maximum dynamic shear modulus
a of part of dam materials
P— 50 k n v
3 K. k n
3. g cm
1 2.06 1.5 1049 0.613
. ) . I 1.96 1.5 1329 0.518
Miu +Cu, +Ku, =-Mi,, 3 I 21 1.5 1461  0.489
o, ., u,;— t 1.68 1.5 895 0.537
M C K—
iy ——1
Wilson-0 G A
0.65 At/a)
2.3
At/cy ¢ At /6’y
AT/O"O e 8 ]X
30 N¢=30 1
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Fig.3 Distribution of dynamic strength in core-wall

with safety factor less than 1.0 after sand layer excavation
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Fig.5 Time-history analysis of dynamic strength on
element No.11536 of core wall after sand layer excavation
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Fig.4 Distribution of dynamic strength in filter region
with safety factor less then 1.3 after sand layer excavation
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Fig.6 Time-history analysis of dynamic strength on
element No.11532 of filter material after sand layer excavation
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layer with safety factor less then 1.3 when sand layer is reserved
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Seismic response analysis of 250 m high earth-rock dam
on overburden foundation

SHEN Hui CHI Shi-chun JIA Yu-feng LI Hong-jun
State Key Laboratory of Coastal and Offshore Engineering School of Civil and
Hydraulic Engineering  Dalian University of Technology — Dalian 116024  China

Abstract The 3D nonlinear static and dynamic FEM was used for simulating the construction and water impounding processes of
a 250m high core wall earth-rock dam. The dynamic response of the dam body and foundation under the action of artificial
seismic waves was analyzed. Furthermore the dynamic strength of the core-wall and filter material was calculated and the
possibility of sand layer liquefaction of dam foundation was verified by Seed’ s safety coefficient method. The result shows that
the dynamic strength is insufficient in some parts of core-wall and filter material and the rational adjustment of the relationship
among the density of materials and the dynamic strength and arch effect of the core-wall is the key to solve the above problem.
It is suggested that the overburden sand layer should be removed to prevent the sand layer liquefaction and to ensure the safety
of the dam.

Key words high seismic intensity area dynamic strength liquefaction 3D nonlinear FEM  high core-wall rockfill dam





