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Dynamic response and numerical analysis on slope
supported by pressure-type anchors

ZHANG Miaozhi'?> , WANG Bangiao® , LI Nan®
(1. Shaanxi Railway Institute , Weinan ,Shaanxi 714000, China ;
2. Chang’ an University ,Xi’ an ,Shaanxi 710054 , China)

Abstract ; By inputting Wenchuan wave , EL-Centro wave and sinusoidal wave in shaking table model test, the
acceleration and anchor strain are monitored to study the dynamic response characteristics of reinforced slope
and the response regularity of anchor strain under earthquake. The results show that the reinforced slope has
vertical amplification effect to input seismic waves,while the horizontal amplification effect is not obvious. The
acceleration responses of slope have obvious difference under the effect of seismic frequency and amplitude.
The model of strain distribution is smaller in the front unit and bigger in the back unit along the length in the
same anchor. The strain response has difference when the anchors are located in different height, especially the
response of anchors which are at the top and bottom is more obvious. The dynamic response characteristics of
Anchorage slope are obtained by using ABAQUS software to simulate the shaking table test process, and the
results are consistent with those of the shaking table test.
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Fig.1 Section diagram of model slope ( unit: mm)
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Table 2 Physical and mechanical parameters of model materials
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Table 3 Loading condition of shaking table test
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Fig.4 Acceleration time history curve of seismic wave
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points in surface and inner slope

2.1.2  HURE U S HO E Sl e B Y 52

Y% B Iy w5 30 T 1 A7 30 Y b AR i % U0 A
K AR OB 2 18 b 52 A0 A UG (L (%) 52 ), LA 43 AT 2 3¢
FEAS TRV 6 R[] U (B Ay o i R . DA IE 5% 38 (Z)
) B 6 S5 T N AL -1 A4 -1 (A6 — 1 X Wi

MALHY PCA R 2%, WIE T LA L 76 S Hz i),
Wi o T R e P 8 K, % W AT AR B PGA UK &R &K
BAR R B RS, 3] 0.6 ¢ I F] K& K fEH; 10
Hz IiF, 4% M 0 o A0 1) PCA Tl R 28 S50 It o 32 38 0 {119
B R B S R 5 N B H 1 0.2 g I E I
WAL 5 15 Hz I, Bt 25 i o A e {0 ) 98 O T 9 /1 5 m O
TESZ P AR | G, RO P G, e AR Y
O 2R AF T, X 20 i TR 52 MR 5K 5 L ] T 55— )
R+ i [0 20 39003 32 o o AN 2 5 Ml e i SOE AR ORI I
DRI, % ] — i S AT P07 S AP e T it 02 ) P 2% 18
et AR L AR R A4 28

22r —e— Al-1

—a— A4-1
I —a— A6-1

2.0

o0

PGAJEK R
o

1.0 I 1 1 1
0.1 0.2 0.3 0.4 0.5 0.6

o i e A /g
(a) 5 Hz

P —e— Al-l
40
3.5

o

5 3.0

R

B s

3

-9

2.0

1.0 L L 1 1 1 1
0.1 0.2 0.3 0.4 0.5 0.6

T3 PE g/
(b) 10 Hz

0 1 1 1 1
0.1 0.2 0.3 0.4 0.5 0.6

s FEiAE /g
(c) 15 Hz

6 3535 3 R S B ST ER (LB (A T AL i £k
Fig. 6 PGA magnification factor of slope

varies with frequency and peak value



45

op M TR E S B IR R ©139-

2.2 JE Iy BVE T AS B Bl ) v B

ST MR AR F R TR g Y T VAR B Bl g W
TERTE] 2 B A BRI AT LA BB T 5 A NS A BRI
PO A ], BF 5 [R] — e 3 0 8 AT AN [a] 457 8 Ak K% [ 371
A TR) e JRE Ak i T 2 AR AR AR
2.2.1  [A) Gl AT A [R) 007 e Ak A b 7 A

K7 25 1T M3 -2 BiFT A8 0 1 BE 1 23 A il 26
AT LA AR 0.1 g.0.2 ¢ Jil ik B R T, AT DL
A T O T B AR R L B AL, 5 R 3 0 Y A B
A W (I 49 ) BT R B A B O ok R PR O T g R A AT
4 4115 55 0 AR 22 1) TC B 45, RE Bl i B b A e
M 3k A T K A 1 IS A Y R A, T R A
Ab 7= A B AR R S BOR SR B I 0 BT AR K
TE0.6 g 50U T, PR 2 R BT, 1A T it
e, T T BRI BT 2 T KR T LA i T AR R B R
(14 22

Sr A——/‘\A—A/A

0 1 1 1 1 1 1 1 ]
0 50 100 150 200 250 300 350 400
JE Y8 ) BE BS/mm

7 M3 -2 ARG KR &
Fig.7 Strain curves of M3 -2 anchor along length

2.2.2  [A)BAS[R]JZ B AT B VL AR AR

AR SC I M 3 = 51 4% T2 B RT T A ) A e
{6, WEFE B AT AE AR 5 B Ak i 3 Ty R B . P 8 25 i T
7% =B BT T TR AR ) A A T 0 P ) A e, A
P HR A 2 01 5 WL 588 2 A 0. 2 g TR Y IR, 2% )2 4
07 A2 Wi B2 AN B Ak 5 £ 0.3 ~ 0.6 g Y5 Y, 4 AT I A2
B o, FErh TR RS IAR JE R . Ui AE
SEAEVE TR B TOURN 35 A0 Ak f) 5 AT R H T R 20 Ay 28K
T2 PR Ay g T T ALk 1) ke R 7 g A S D 3 T AL 1) 5 1)
JO7 77 WA M8 58, S T B L AR Y AT AT K T AR
o i 55 A GE i 10 e b S AR o I 1 ™ AN ), Tt AR
BT SR AR AE T A 2 BV R I 7 o st AR AU T
LT R0 [ T S W28 BN O T L AT Y
Liipag

1
0 25 50 75 100 125
RLAE/10°¢

B8 FE=JEHTEHLHETHMESERNT ML
Fig. 8 Strain curves of anchors at the sliding surface

points in the third column varies with loading magnitude
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