B0 B6 R SO B = O Vol.30 No.6

2008 4 6 H

Chinese Journal of Geotechnical Engineering June, 2008

A 3 TR B 7 M [y R K Mt =

35j]7le“* E/ur"]ﬁﬁg%

M owg 1o 2 2 3
wAX", AR, ¥4, BET
(L. A AR TR R, PO pdl 610031 2. figdekiii-ebe, Wb Ai5E 050043; 3. e@Be 1A%, i #Erd 232001)

8 B R FLAC™ A7 B 53 AT T — 33 ah Jy B A BB, IS £ MRS R S0 % B BE B REAT T ik

FEMCHERN b, 200 T 3REAE R 3L 3 g w32 R

LB 5 5 2 o AU 8 T ma R SR . g5 LR, U

NG AL T ELBOCR I 23 THBCOR AR Y 33 At i N M RE BRI 4 A7 AEORAE D, % s B0 73 A7 A BB AR H

S Ty JEE WAL FACK 2 B B N e e e i« T 1) 8 i e

TN SRR ) IITRTE 31 NS TR S T DN 4

Sit e 1 P B AR b R D) 47

R B St o P Ol 7 ) B AN s AR RS Bl R
SRR, Ry

JEA A B S AT S S i A B I RS . WFSEE AT B T3l D i e MR 1 R 1 R B .

S8R MG B wR; Mg, HREEZ % FLACY
FESHES: TU435; P63I1 stﬁ'nﬁﬁiﬂﬂ- A
EEBIT: G626 1974 - ), WL T006 Be N, gk,

XEHS: 1000 - 4548(2008)06 - 0918 - 06
I TSRS . E-mail: xugx@sjzri.edu.cn.

Dynamic response of slopes under earthquakes and influence of ground
motion parameters

XU Guang-xing"

%, YAO Ling-kan', LI Zhao-hong®, GAO Zhao-ning’

(1. School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China; 2. Shijiazhuang Railway Institute, Shijiazhuang

050043, China; 3. Anhui University of Science and Technology, Huainan 232001, China)

Abstract: A dynamic numerical simulation model of soil slopes was established with FLAC® program, and the validity of

simulation was validated with a shaking table model test. Based on this, the dynamic response laws and the influence of

parameters of ground motion on the responses under earthquakes were analyzed. It was shown that the input seismic waves

were affected by vertical and surface amplification of the slopes, and the effect amplified the input seismic waves with low

frequency and filtered those with high frequency. It was reported that the coefficients of amplification of PGA along the slope

surface decreased with the increase of amplitudes and frequencies of earthquakes, while these coefficients were less affected by

the duration. It was also indicated that the maximum displacement of the slopes evidently increased with increase of amplitudes

and duration of earthquakes while decreased with increase of frequencies. Furthermore, it was shown by the location and the

shape of the maximum shear-strain increment region that the failure pattern of homogeneous soil slopes under earthquakes is

instability along a potential sliding surface, similar to that under static condition. The results were helpful to further researches

on the mechanism of slope instability under earthquakes.
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Table 1 Physico-mechanical parameters of soil material

i I A(kgm?)  SAYERLEYMPa RBIBEEYMPa  BTUIREE/MPa AL B uAkPa WIEEESC )
QI 2070 78.4 50.4 29.8 0.31 13.1 28

& 770 SR R BEAS TR, Al T RE R AR IR R AR B
WA AT 20 IO Py ) J . TA 5 Py Hb 52 3h i 3 5514
3T I8 O M RE SR P B IR S, bR S —
WIFHEZ R . SRR R A5 = A i), 3t
F 3235 2y 3 0 187 () 5 M B A — AN 40 TSR ) B
FLAC ™A [ 2543 100 ] LAR S Mg wle A e vk 50
Jior i), ST T S LR
1k K 7% 5 ) Wi A A i 2 AR 10, A T
AR AR, R FIFLAC (93 1) 48 Wi desdt
1T T REPEUEBL, b AehzZ4E /R 43l
IVERIATE o S D 3k 58 ) S A S i ) DA % Hb 7% 5))
ZHON B W PR e T S i v R

1 AR D D IEE R S EE B
1.1 HEERShREY

N T I M RS B v Y SR, SR
AN AERY, B x x JE=160 mx50 mx20 m() X
WONBUTE L, I0rh, A s H=20 m, Hiffie=34° ,
WA 4K B=80 m.

X I IXRE (1) 2 JC BRARHEAT AR, (< T 4% 1)
HP A R DX 4582 SO ) B g i s A N TR 5t I
SN IE 4o 1R AS A3 BT BT R % 3] i 7 i
IS, 165 743 B bk S BUR) SR Kk B S Rl A,
HA v R R R . WX — o) i, FLAC
FE3N S 3 M R AL S A i . BRI
R ER AL, YRR A disgil 5t o ARIBRR S
IR U] 3 530 % P HEE A 580 983 P A g 5 764 FlIMoohrr-Coulomb
SEPEUEN . VR, LR E N TR .

B

| N
AT ~p
H DA
i M vl 777 5 |77
%
th
Lo i

Y
AN

1 g ah o A EEE

Fig. | Dynamic numerical simulation model of the slope
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Table 2 Parameters of ground motion of input earthquakes under

simulation condition

L0 T 50 M 5% i I i) FERS
Gin vy ey Am-s?) R4tk /s
M1/2/4-1 El Centro 1 1 51.2
MI1-2 El Centro 2 1 51.2
MI1-3 El Centro 3 1 51.2
Ml1-4 El Centro 4 1 51.2
M2-2 El Centro 1 1.78 30.3
M2-3 El Centro 1 3.16 18.2
M2-4 El Centro 1 5.62 9.1
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Fig. 2 Coefficients of amplifiedcation for PGA along slope surface
simulated by FLAC? and shaking table tests
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Fig. 3 Horizontal displacement contour in terminal state
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Fig. 4 Coefficients of amplification for PGA of points in vertical,
horizontal directions and along slope surface
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Fig. 5 Fourier spectra of acceleration recorded in points in the floor, middle and top of the slope
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Fig. 6 Time history of vertical acceleration recorded in middle and

on surface of the slope
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Fig. 7 Variation of coefficients of amplification for PGA along
slope surface/maximum horizontal and vertical displace-
ments under different types of input seismic waves
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Fig. 10 Variation of coefficients of amplification for PGA along slope surface/maximum horizontal and vertical displace-ments with

different frequencies
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