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Stability analysis of core dam on soft foundation under seepage action

CHEN Xiao-ping, WU Qi-xing
(Department of Mechanics and Civil Engineering, Ji’nan University, Guangzhou 510632, China )

Abstract: Based on seepage characteristics of core dams, seepage analysis model and dam slope permeability stability analysis model
are established. And more, according to compression characteristics of soft ground under dam, the model of seepage analysis related
to current stress state is also put forward. For different water level operating modes, the models are applied to calculation of typical

earth dam section on soft foundation of a hydro-project. The effect of seepage prevention of core wall and the influence on seepage

stability of soft clay layer are analyzed in detail.
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Table 1 Upriver and downriver water levels of different
calculation regimes

T BWeKRAL R To BWEKAL REKAE
poR=s / m / m pR=s / m / m

1 24.0 10.0 8 30.0 19.8

2 25.17 22.8 9 342 16.3

3 28.65 22.0 10 32.7 19.8

4 31.17 232 11 345 232

5 30.2 16.3 12 345 22.0

6 27.8 19.8 13 335 232

7 32.1 16.3
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Table 2 Parameters of soil characteristic of dam body and
dam ground

T A e /(qz)
@ VKRRY 111.45 20.4 20.4 15 375
@ mhiEt 0.051 1 183 18.84 24 281
O WE 111.45 204 204 15 375
@ WAt 0.00199 165 1695 1377 17 318
® FBEAWLE 000054 14.6 1528 1514 18 294
® Fit 0.00012 182 18.51 21 32
@ ERAERS  0.00086  19.6 204 4 35
® WE 111.45 204 204 15 375
© wiET 0.051 1 183 18.84 24 281
O© WAt 0.00199 165 1695 1377 17 318
O FEAWELE 000054  14.6 1528 1514 18 294
O Ft 0.00012 182 18.51 21 32
O Pz 0.00001  22.0 22.0 8500.0 0.0
O Lk 0.0639 187 19.89 19 289
(ERE2E2N 0.064 18.7 19.89 0469 19 289
O kb 86.4 20.0 20.0 0.5 300
O Tk 0.0639 187 19.89 19 289
O Ik 0.064 18.7 19.89 0469 19 289

24.00
¥ = i a——
502 >
Pol hded™
BP9
0]
(a) L1
225.17 <22.80
o N PANGN =
1
1
90 % [
0, o 0
G
S0%
(b) TH2
23210
1R 3 \F\ﬂ
90 %575 = 2
8o "
1501%
(c) L7
&32.70
¥ /%ibkﬁ
\ 21980

0% R DASIC
0eeal \”
501%

(d) T# 10
B3 AREIHR FARIREE R EHLE

Fig.3 Saturation line and equipotential lines of dam under
different regimes
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Fig.4 Free surface of seepage and equipotential line under
high water level

42 FREIEBR S

M g X A BT ) (SDJ218—84)
OV A RN FE R, I B AR e e VFde /N & 4
REF 1K 3 Pron. SATIHALE /0, it
TR N4 REF, i > [F I, AT LA
WRFRE M

R3 IBPIRRERDEZERY Gl
Table 3 Minimal safety factor of slide-resistant stability of

dam slope
TREY
Ly F
2 3 4,5
B4 1.30 1.25 1.20 1.15
kas H 4 A 1.20 1.15 1.10 1.05
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Table 4 Calculation results of dam slope stability during
stable seepage period (Sweden arc method)

T LT IR0 T

o IKEL KA T Y R X Y R
4
i /m /m /m /m /m Fmin /m /m /m

24.00 17.99 58.00 22.00 32.97 1.975 26.00 51.56 68.97 2.569
25.17 22.80 56.80 25.67 35.74 1.997 23.36 56.20 73.735 2.095
28.6522.00 58.72 34.64 3443 2.047 24.12 54.76 72.40 2.067
31.17 23.20 57.63 27.32 33.51 2.052 28.16 66.16 77.16 2.099
30.20 17.99 59.28 23.56 30.91 2.040 26.24 49.88 67.74 2.528
27.80 19.80 60.24 23.80 31.12 1.984 25.04 53.36 70.86 2.213
32.10 17.99 58.25 35.28 34.80 2.066 26.00 50.00 67.96 2.516
30.00 19.80 59.04 35.28 35.156 2.055 25.00 54.00 71.30 2.196
3420 17.99 52.60 40.72 37.96 1.969 26.50 48.50 66.68 2.425
32.70 19.80 58.25 34.04 33.69 2.050 2520 52.56 70.23 2.159
34.50 23.20 50.60 44.69 4140 1.929 59.28 29.24 29.12 1.945
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Fig.5 Sketch map of the most dangerous slip arc surface
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Fig.6 Saturation line and equipotential lines of dam
considering seepage characteristics of soft clay ground
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