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Influence of seismic wave amplitude on dynamic response of
loess-mudstone slope

ZHANG Ze-lin*2, WU Shu-ren!, WANG Tao!, TANG Hui-ming?, LIANG Chang-yu!
(1. Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China;
2. Faculty of Engineering, China University of Geosciences, Wuhan, Hubei 430000, China)

Abstract: Studying the seismic dynamic responses of loess-mudstone slope is important for the slope stability evaluation and
engineering aseismatic design. The effects of seismic wave amplitude on the seismic dynamic responses of loess-mudstone slope are
investigated by the centrifuge shaking table tests and numerical simulation. Results show that: the amplification of horizontal and
vertical acceleration of loess mudstone slope increases nonlinearly from deep to shallow surface of the slope. The horizontal
amplification is greater than the vertical, and it reaches the maximum value at the crest. The dynamic response of the loess layer is
larger than that of the mudstone inside the slope. With the increasing of the amplitude of the input seismic wave, the dynamic
response of the slope increases first and then decreases. When the input amplitude reaches 0.3g, the dynamic response of the slope
reaches the maximum value. The deformation and failure process of the loess-mudstone slope could be summarized as: with the input
of seismic wave amplitude increasing, tension crack formed at the crest, gradually expands, displacements develop towards the free
face, and then overlying loess raises lightly, some soil accumulats at the slope toe.

Keywords: Centrifuge shaking table test; numerical simulation; loess-mudstone slope; acceleration amplitude; earthquake response
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Fig.1 Horizontal and vertical centrifuge shaking table
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Table 1  Similitude ratios of the parameters in model test
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Table 2 Material parameters in model tests
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Fig.12 Slope horizontal PGA amplification characteristic
under seismic waves with different amplitudes
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TEIZHTIE R IAAIRIE T, BT 3) 7w A,
REFIEIN, A I R A R it 2k WL 14 A 15.
SRR, ST N B RO N R I T S
KIEFIE . 25 L RTIR, 78T R B4 A HbE o
TREEPRIE T, 28 V8 25 103 A 3B 7K P ) 2 o) ik
FE TSR R SR A T R R AL R RS AN
PR AR Fifidian N b FE IR DNl B PR 38 o, 3 Ak
SEIEIEY  ON (I E3TWSE b N = TN <5



%7 W

SRR HBRRIAIRIE NS B F -V o T35 50 7 v N2 R (R 5 2409

5 0 15 20 25 30 35
5 1| /s By 18] /s
(a) ALO fs NHIRIE 0.1g B35 07K T [ 358 g Jo2 (b) AL0 4T NFRME 0.1g Fe-35 10T T B i o 3o J3E 1 oz

I /g

T /g

T /g

0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
LNIEIVR I 8]/s
(€) AL i NFIRIE 0.3 I TH/K- T i ek JE M 7 (d) A10 % A\ JiR 1 0.3g AF 35 T51 T T 14 sk P o

25 30 35

0 5 10 15 20

"o 5 0 15 20 25 30 35
B 1) /s B 1) /s
() AL0 4T NHR 1 0.5 HF 4 T 7K SF [ 328 J38 1 oz () AL0 T NHR I 0.5 Hef 3 THI 2 B 1) i 338 5 1 12

B 14 3R AL0 AKFRIMEE AR FEM L (WEERD

Fig.14 Horizontal and vertical acceleration time history curves at crest A10 (physical modelling)
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Fig.16 Maximum horizontal displacement of
loess-mudstone slope (physical modelling)
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Fig.17 Horizontal displacement time history curves at crest (physical modelling)
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Fig.18 Destruction characteristics of loess-mudstone under earthquake
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Fig.19 plastic state of loess-mudstone slope
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