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Abstract: To study the dynamic response of anti-dip rock slope under strong earthquake, a large-scale
shaking table model test was carried out using the Gongzha pre-slide slope in Mangkang County, Ti-
bet Autonomous Region as the prototype. A dynamic similarity design concept based on frequency
similarity was proposed. By analyzing the PGA amplification the prototype, the basic characteristics
of the dynamic response of anti-dip rock slope under strong earthquake were studied. According to the
macroscopic phenomenon of the test, the failure process of the slope was revealed, and time-frequen-

cy domain analysis was carried out using the Hilbert-Huang transform method. The results showed
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that: (1)the PGA amplification factor exhibited an "elevation effect" on both the surface and inside of
the slope, and a "surface-trending effect” in the horizontal direction above 1/2 elevation. The dynamic
response was the strongest at the convex part of the slope surface. (2) The amplitude of seismic wave
had a significant influence on the slope’s dynamic response. As the input wave amplitude increased,
the PGA amplification factor showed an increasing trend. When the input amplitude reached 0.2g, the
slope was damaged and the PGA amplification factor decreased. (3) The influence of seismic wave fre-
quency on the dynamic response of the slope was related to the slope's natural vibration frequency.
The closer the seismic wave frequency was to the slope’s natural vibration frequency, the more signifi-
cant the PGA amplification effect. Horizontally inside the slope, the PGA amplification effect was
more sensitive to high-frequency seismic excitation. (4) The Hilbert spectrum indicated that elevation
had an amplifying effect on seismic energy. As elevation increased, the frequency components of the
cumulative energy in the marginal spectrum became richer, and cumulative damage increased. This ex-
periment reveals the dynamic response characteristics of typical anti-dip rock slope and provides a sci-
entific basis for the prevention and treatment of similar slopes.

Keywords: anti-dip rock slope; shaking table model test; Hilbert-Huang transform; dynamic response

0 5

T

T TR AR B VI SR B R R R R R
M) e L 2 DXL R g b g AL X, 2 B RE Al B 5 T MK
M Bt w4 9 22 Bt o 2 H BRI -
ERURIN <X % AN A RN YA TR}
Sl K HL ] 300 M X F 1 E h 5 HER TE sh i gL . A
2008 4F- )1 72 & A= Lok A4k kA2 T 2010 4F R
Ms7.1 b 7% (2013 4F 7 11 Ms7.0 9% b 5% F1 2014 4
) Ms6.5 PR Y . MRS K R ISR
F L RIS T A A A IR R R
B, VU EURE ORI ARG T AR TR L 58 35 — VLU SR )
A Jay PR FR G 58 3 k0 v AR O i 1A
27 H e AL B K R e R TR A
T A - I v T SRR B SR T
DGt o 2 M XM ) M R M R O E X R T
Tl 3 ™ L

AT IO 00 3 R R DL i e R Y A T
) 5 2 G R T AT S ) AR R 2
T ISR A i 3. R 2 BN N X i I e fa
FE I AR SEBR B AT A VF 22 RO T i B R A 5 AT fig
KA KA A T 1 I O 38 B ™ HE 5w {51 )
b R K (02T A0 103 58 T B O MR A R 1Y I
KB AR K TIT RE R A

[ A1 2 AR i AR 3 Bk, SR AN [R] O kX I
000 0T 300 3% 1) By g e o KR AR R R A O . T A

S A T O 38 TS B i B T R iR Bh 5 K
Ve M R U U % | R RN S AE D3R X i 3 Y s
Wi o XIS AR A5 Ao 4R B 5 BRI 0 T S AT T
= 2y B X i 3 2 g me A Y R e . R A BE
SEUTLL VG T L DX T R Y S T B A D
FE RS, 2R FHIE A3 43 Ar J 2%, X6 LA [a] 0 A
JRE WA A TR K 3R SO 9 0 38 o o7 AR AR

H A, A G 5% 22 48 vh T DA B Sl sl 0 ek £ B e
FEVTE , URE & A B 1 A7 B 00 35k K 5 43 Bt 1) AT 5 R
UG i R B W S RS L G N E [ O [
&5, A /A FF- 5 48 #e (Hilbert-Huang Transform,
HHT) &2 H % 7. D. Q. Song &4 Hy —F 3k
T HHT F1 1 bR i 43 B 7% 6 S8 ML BR %) 20 A 5 12
TEIEIR 2 &g, 456 18 5 ks R 30 SR IR R R
HBH B S R . J. C. Chen %8R 4f 52 4 i 3% J oF
R sl B AR K, 5 B HHT 5% + )2 5 45 )2 BEi
fE & 40 A1 R AR, N 2R BB O A R i R i B R IR
75y

DL DT FL I 3 R A O R S A T il MR B
AU 3 0, AT AR o AR F 5 Bl g e o R
K FH A R A R -8 708 46 DA BB B AR B 48 7R H: 2l g o g
FEAE, i B 4R A M ES% .

1 AR
L1 R
TFL 57 T 77 78 8 SR 6 8 UYL L 7

907



S RN = i PSRy = = < A Ui I - %
41 29°28'49"N,99°3'9"E . 1 3 A A= I ] 24 A e B B
T, H T DI Bl A B, AT A T BRR A f il
B — W1 & AR 2017 AE L 2 . WX T 47
YLD EN X, J8 T 30 i 5 1 e 23 b 550, 76 T 3 X
BRFEE L V7 BUR) 45 I SRy BH A, J 3 AT DU R e
AL B R 22 O 720 m, WS 2 R 3 320 m, AT
SR E R 2 600 mo BT 10 29 557~
70°, Wi S N3O'E. 3 X ] WL 5 mb A DA K /b i
HlER ARSI R E . PR B A A
BERP A, RUZ MR AT, i AL L R ER R A e
R o VIS T e B b 5 4 PR 1R

EAWERe gl e 5100 28 B BT S vh UL IR AL SRR T
“ERTHRONDE . BAFRE S
EALEATY e 8 3 vab s o e W b v
BEHSEEL [ &PITHR

(a) FH
3600 ¢
7 — WENR
S0 -==- AR
el ZZD L#ERE
3200 |47 RaERRES

g1
MR
hE L EE

3000

2800
2600
2400
0 200 400 600 800 1000 1200 1400
(b) TR W
R IR

Fig.1 Gongzha landslide
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Table 4 Test loading conditions
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