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Tab. 1 Physico-mechanical parameters of slope and groundwater
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Fig. 3 Seismic wave acceleration curve
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Fig. 5 Contour map of PGA amplification factor under different water levels

N T BE— 25 WK ASEXH I 5 5 i 5 ok 2 8 g o 17 A 52 MU, 20 3l % 35,45 1 50 m /K7 s i1 355
JGEBEMRLAE T 08T AR BN AR, P 6 IR T A8 1T AN RIZKAE T T35 0 R o 88 S5 08 (L 39 TOUJn sk
i SEEE (LR PGA HIOR R B AR AL



22 KoM ok oaE T OBO% W 2017 42 A

1.70
=
W 1.65
RV
§
S 1.60
=
3'90 10 20 30 40 50 60 0 10 20 30 40 50 60 1.55 1 !
KA/ m K A / m 0 10 20 30 40 50 60
(a) ST I R (b) SR A5 K AL/ m
FL6  AN[RIK AL ST i B i i o g i €7 BRI A PGA R R AL
Fig. 6 Peak acceleration at top and toe of slope under different water levels Fig. 7 PGA amplification factor

at top of slope

N T B2 BT R AKX BN B A AT R, P 8 5 T AN [RI KA 5 TS R T i 52 s A i
2o UL AHXS AN B T KBTS B0, 75 R K R o s B i AR R O W R TR T2 AN TR KA A 1
O, INEE RE s R R B SR 5 — B, SRl sl B, T RESE R D A [R] K A2 iR K 13 R e i, W E
ISR AR 25 57, T A i e F IR E AP A 22 5, LSO TR SR 7K B B 98 A5 S PR AN TRl T S 2

0 o m MMVWMW\WMWMM 0 M/wamwwmwwwj;v/lgw
-5 1 | | N:\‘WM‘W‘EW)“ | | | | -5 | | 1 WW 1 1 1
5 5
0 » MWWW’M 0 we—; 35m
_5 1 1 1 1 1 1 1 1 1 _5 1 1 1 1 1 1 1 1 1
T (5) R s S..m,,.mm._._ww,& " som
é _5 1 1 1 1 1 1 é _5 1 1 1 1 1 1
& > 45 & > 45 m
m Lo .
i'%) 0 iy et fﬂ,ﬂ 0 sl
= -5 = -5
5 5
50 m 50 m
0 Sl " 0 PPN "
-5 1 1 -5 1 1
> 55m > " 55m
0 M%MMWH tor 0 - mpw -
_50 2 4 6 8 10 12 14 16 18 20 _50 2 4 6 8 10 12 14 16 18 20
0] /s 8] /s
(a) iﬁDﬁ (})) iﬁﬂfﬂ

B8 ANIRI K AN i THURISEE B o 38 fsf 0 L

Fig. 8 Comparison between acceleration histories of top and toe of slope under different water levels
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Hydromechanical coupling analysis of dynamic response of
seepage slope under earthquake

LIANG Chao, ZHANG Jinliang, LIAN Jijian
(State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China)

Abstract; A 3D model for a rock bedded slope considering groundwater fluctuation is established by the finite
difference software FLAC™. Firstly, the hydromechanical coupling effect is considered on the basis of the dynamic
response and a dynamic pore-pressure model, and the acceleration response of this seepage slope under the seismic
action is studied. Then a brief analysis of the groundwater effects on the distribution of the plastic zones of the slope
was made. The numerical simulation results show that the peak ground acceleration ( PGA ) amplification
coefficients and the acceleration of the top of the slope are greater than those of the slope without considering
groundwater fluctuation. As the groundwater level rises, the values of PGA amplification coefficients and the slope
acceleration of the top of the slope are in the fluctuation conditions. However, when the whole slope is in a saturated
state, two parameters mentioned above (i.e., the PGA amplification coefficients and the acceleration of the top of
the slope) increase substantially. The acceleration of the toe of the slope also fluctuates as the groundwater level
changes and a significant increase also occurs when the whole slope is in the saturated state. Moreover, the PGA
amplification coefficient isoline distribution of the seepage slope is more ‘ messy’ and has worse regularity than that
of the slope without considering groundwater. The contour of the seepage slope still obviously reflects the vertical
acceleration amplification effect and free face acceleration amplification effect. In order to analyze the damage
conditions of the slope, the distribution of the plastic zones is analyzed. It is found that the plastic zones are mainly
distributed in the surface weathered layer. Moreover, the plastic deformations are caused by the tensile shear
interaction with the rising of the groundwater level. It proves that the damage effects of the groundwater under the
seismic action on the slope increase. Comprehensive analysis of the acceleration response, the displacement of the
slope top and the distribution of the plastic zones show that the groundwater is unfavorable to the seismic stability of

the bedding rock slope.
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