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Abstract: As a new slope reinforcement method, the prefabricated prestressed anchor cable frame has been used in engineering.
However, its seismic performance still needs to be studied deeply. Based on a practical project, a nonlinear dynamic time
history numerical model is established for the reinforcement of slope by the combination of “cross beam” and “straight beam”
using El Centro waves as the ground motion input. The influence rules of different earthquake intensities are analyzed through
amplitude modulation. The results show that the horizontal displacement difference of the slope after the reinforcement of the
frame beams decreases significantly. The influences of the peak acceleration on the horizontal displacement of the slope are
mainly reflected at the residual deformation stage. The permanent displacement of the slope after earthquake increases with the
increasing peak acceleration, and the growth rate is gradually accelerated. Under different peak accelerations, the slope
acceleration response has a certain lag effect. When the peak acceleration is large, the slope acceleration response is in a state of
drastic fluctuation for a long time. After reinforcement, the acceleration amplification coefficient can reach 8.0, and gradually
decreases with the increase of earthquake intensity. The maximum stress at the bottom of the prefabricated cross beams is
obviously smaller than that of the prefabricated straight ones. When the peak acceleration is 0.4g, the bottom of the frame
beams has the risk of cracking.
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Table 1 Parameters of mechanical property used in numerical

model
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Table 2 Simulation parameters of prestressed anchor cable
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Fig. 4 Input seismic waves and filting
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beam on slope deformation
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Fig. 6 Comparison of time-history curves of horizontal displacement
at measuring points in landslide under different peak accelerations
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Fig. 7 Influences of different peak accelerations on permanent

displacement of slope
2.2 B AR N R X EE 43 A

AN [ 2 B W T P2 T ) e R0 o e 2 B A
AN 8T, I 3 9 1-3 i, AR 4-3 00 5
AR, R VI (0.1g), %%zz@J
5V AN RN P IR e B — B, AE0~12 s
IS 32 T3k B2 1 o SR P2 e RN B KABLAE 12 st
W, BEE BRI BUNE, ERIT RE.
H1 T RE B HIFEHL LA SR AR TR BT 22 57, T AR (B s
JEENTHRAE . SRR DN A sg hn,  eic sUAE 28
BTN A B AR, O S S M R RN
WS, MR SO N I S, L 2 i e i £
B2 T 2 o A N B I AR AR N T3 A3 s 5
KT, T M ama N0 1 gl (AR EEAE12 sHB, B
% amax TN, VAR BEASAE20 s B, X
P O 23 2% T ] 320 3 U i o e J Wi 7 A 8 ¥ i %40
o 2 UEAE INSER BE AN, SR  E f Uee  A AE 3th
RIEIHIBONIE, J5 AR T AR E émﬁ
TN FEBORIN s T3 AR I [ AL T SR
TZSBON T8 FE F) i K UEEARLAE IS []_E A AN b

FiF Al /s FiFIA] /s
g0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45

)

6 4
4 &3
' o
£2 g2
= =1
=, = 0
= ®
E-4 E-1
-6 -2
-8 -3
(a) amax=0.1g, FEEW L (b) ama=0.1g, WM
it /s i i /s
Q0 5 101520 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
Le]
6 9
« 4 56
IZ 2 ;;/ 3_
= 0] 0
o) - -3}
H_y =
= =-6
=6
-9
-8l

-12-

(¢) amx=0.2g, HHARNA
8 [ENEEMRE TR ERFZih&xttt

Fig. 8 Comparison of time-history curves of acceleration under

(d) amax=0.4g, MM

different peak accelerations



$ T 2

W BT, S5 ORISR LT R R R e s U A S [ S AR P e 151

B IR Hr e, N S R T RS B A
JRORAEONE RV AR 0045 P s P B 2 K T3 N 90
TR, UK PIAREEOT ORI EROR REERAE . A
DA o T 25 0ol P FEOR RS U O i, Ak b ik
FETRR R 5082.0~6.0, 5 KA[IA8.0,  FLIE [ fHT 1)
DN P I3RS FEOR AR B Tt v, o i N M R A
TN BE RGO, IR (R e FE TR R BRI

10- —=—1.3——25
——3-5—y—4-1
8t —+—4-4—<5-1
& —*—6-1
W 6
.K
=
i 4p
b
=
B
2L
0 0.1 0.2 0.3 0.4
153 P

9 NEIEENNRRE T iR AR

Fig. 9 Amplification effects of acceleration under different peak
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