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Abstract: This paper conducts a large-scale shaking table model test of an isolated mountain on a
scale of 1 3 10. The model is constructed using soil and has a height of 1.8 m, length of 4.4 m,
width of 4.4 m, and four slope angles of 30°, 45°, 50°, and 60°. A series of tests are performed
with different input seismic wave types, amplitudes, and frequencies. Dynamic response charac-
teristics of isolated mountains under earthquakes are discussed, as well as the influence of ground
motion parameters. Conclusions obtained are as follows: (1) the topographic amplification effect

of peak accelerations in the vertical direction and free-surface direction gradually increases with an
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increase in the slope angle: when the slope angle is 45°, the amplification effect of peak accelera-

tions suddenly increases but decelerates when the angle is 50°, However, there is minimal change

in the amplification effect of peak acceleration along the slope strike direction with an increase in

the slope angle. (2) There is a gradual reduction in the topographic amplification effect of peak

accelerations in the vertical direction, free-surface direction, and slope strike direction with an in-

crease in the peak ground accelerations of the input wave, revealing an intensity saturation phe-

nomenon. These results reveal the mechanism of slope instability under earthquakes and can be

used as a reference for seismic design during slope engineering.

Key words: isolated mountain; dynamic response; shaking table test; ground motion parameter

0 35

T 1] PG 8 1Ly DX R AR A T g R L X il R A
T LR YRR E T R T I VG R A R T I ) )
B, <5 e 127 B HR KA LG R 22 R RIX A
FiA S50 T S A 0 A R L R A RS S AP S A B TR R
RESF HEAT IR A B 5T L B4 T R R BB e R L
DO 7% v 22 1 IR SL B L AR I fe o 2, HR 2
HOW R A AR A R A5 B R BT
KT LIRBR AT I T 245 B A B A UE
A SO Ty T AR 2D 2o PR RL G HEAT A4

&5 o 1k Ak 3h 5 IR 2 S 5 A A UL AR Y
BT B PR S B = I b 1 A9 2 B O L K
b7 T 25 AR B B A A 0 2 IF 5T A5 4 ) A AR AR
FITR BB SR AL B A s SR A X AN B AR P RR iR T Y
BT BOM 7 %, DRI AE M AR TR 0 3R A 58 N T
FESZPR A3 B 7z AR AR SCHE T O b
Y B ) A 45 R B O S8 URL 3 4 A AN [R] A 0
TET B ISE. LA 3l g o 3 R 4 R B 9 8 5 A AR 3
56 3 M MR A TR 9ICSZ Ll A 3l J i )i KL AR LA & 2
SO Bl 3 e o7 R A B4 5 e LA

1 R EREKE AR T

T I 2 7 [ MR SRy TR ) 2R A i bl R A A
TSI 50 2 114 =R H, YR ) Al K 3 2 M R R AR 3 B
FH#EATR . REG G HIRSE R 5 m X5 m, & K
Hi 30 t, I KA XY R 80 mm,Z [nh
50 mm, B KEE 50 cm/s, I AKIMEE . X .Y WK
1.0g . Z [ 28 0.7g , TAEMZLH K 0.5~50 Hz,
1.1 HMUXRIE&EIT

LR 5 &5 R A T S B T e AR R S
SIS G5 A AR R A S BR TARIRAS . (Bl TA
A B A T A 5 A AR AR KO B
A GRIRECE |2 G R e oy B ) o o N 2

il

VAR N 2 %) S a1 SN ST U N
(] 1717 A2 Ak, TR XE R 31— Fh BB 4 1T 7% S8 X S8 4 P A 52
e PR 2R AR SR, i DLAS YT 9 L BE BT X A BT Y
(1 32 & H Y A e — I R LR b S A 2
B BT AR UK HEAT . PR A 3 26 T o) A AL A
b DAL JBE (L) L JoaE 4 )5 (MD) RS ] (T 2 5
il 7 , ¥ Bockingham = % # 3 4 ¥ 8 & 2 A 1Y
LR . B 2 A RIS B9 TR 1.
F1 HEAPFTERMNEH

Table 1 Main similarity constants of model

b= Wy Pl MR AE R £

1 JUfTRSE L Cr 10 s bl
2 i E T Cr=C_ 3.16 97 1
3 TR EE Y C,=1 1 il ik
4 PR w C,=C. 0.316

5 HEV Cy=C_ 10

6 %% S Cs=C. 10

7 BRI C.=C, 10

8 NEEHE S ¢ C,=1 1

9 Jn#EE o C,=1 1

1.2 Rl H ARG B I

T2 56 H A TR BB ARk Fr T A 38 TR 3 56 1 2
A AR BN E L A TR AR BT AL (Y 32
EHEFEEAPRE B KR URZ DA EW
WA 50 R LR A WAUR IS . PRI A R
AU T AR 0 A LA 2R i JBCHR A R A s 7 A
PN RIE R 5 5T 300 3 0% 21 b B, 9 2R
AR D A B K AR R JE A R, 225 Sk
[14-15 17 S 45 i AR A BHIC L 38 5 fe AN ) 7 D
F T B 25 TR B g8 ok T AR AL AL R RS
B, e A B IR R 2h 5 356 3 B b r T A AU AL
B b, B SR F 0 M RHBC L i s + B s K
Bt =605+ 16.1: 7.3 16.1, 08 75 (6 BHEC N
WP s G K B s HEAK= 314 15.7 ¢
8.8+ 18.9 : 25.2, AHUM B HAK Y 1L ) 4 45 5 5]
T2,



584 W

T B % i

2018 4%

=
®2 KEMHIES RENNENFESH
Table 2 Physical and mechanical parameters of hard

rock and soft rock in test material
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Fig.8 Amplification coefficient of PGA in local coordinate system (0.1g)
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