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Abstract: The relationship between strength parameters and critical sliding surface is established
to complete derivation in the analysis of seismic performance parameters of slope reinforcement
based on the traditional Swedish method. In this work, a novel method for the analysis of the
seismic performance parameters of slope reinforcements is proposed to improve the seismic per-
formance of slope reinforcements. The upper-bound limit analysis method based on polar slice and
nonlinear Mohr-Coulomb failure criterion is used to analyze the influence of slope reinforcement
measurements on slope seismic performance. Slope seismic behavior is determined through the
calculation of different energy powers in the presence and absence of reinforcement measures, and

the optimal solution for the seismic performance parameters of slope reinforcement is obtained by
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using MATLARB software. Experiments prove that the potential failure range of the slope is great-

ly affected by loading on the top of the slope and the reinforcement of the slope. High seismic load

coefficients and nonlinear coefficient are associated with the low nonlinear strength of soil and the

intense effect of seismic load on slope seismic performance. The optimal seismic support orienta-

tion of slope antislide pile is located at X /L, =0.7. When the seismic load increases from 0 to

0.2 with the nonlinear coefficients of 1.2, 1.4, 1.6, and 2.0, the seismic performance of the slope

decreases by 40.1%, 46.8%, 57.5%, and 61.5% , respectively. The new seismic performance pa-

rameter analysis method can effectively improve the accuracy of results, and the seismic perform-

ance of slope reinforcement can be accurately analyzed.

Keywords: slope reinforcement; seismic performance; parameter analysis; upper bound method;

failure criterion; soil nonlinearity
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Fig.1 Diagram of polar slice principle
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Fig.2 Schematic diagram of nonlinear M-C failure criterion
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Fig.3 Influence of support location of antislide pile on the seismic performance of slope
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Fig.4 Influence of soil strength nonlinearity and seismic load on seismic performance of slope reinforcement

AR S MR AT R R AR LM R R L B
AT AR R B AR M RO K T M P RR M 25
[, 78 E 2 M R BOZ WG K 450 T L s e b i
B 3% A1 1) T2t R R AIG . K Al etk R IO s i bt
S R 1 52 W) 5 i 7 AT 48 3R BBOKT 30 0k 4 R P B 1
M) AF BG4, 32 33 B 5 1 B8 A2 Hb 7% A 2R A FH AR B
RN 0 FJFE 0.2 BB T . AEL M 25
H91.2.1.4.1.6 DL K 2.0 BF B4 30 3 B Rk BE 2 R
BT 40.1%.46.8%.57.5% LA ] 61.5% . L4k
FEW AR ST 1 A A5 A B e PR K A 3
Pt M e A2 b R fer 2R A VAR,

SIS B AR SCTT I 43 B 99 34 3 T A T Bl Ik
3P THUAE R Al K% - < 5 32 Al 26 19 52 R 8 B M0k AT
DUz 58 15 B BE U6 1 B i1 398 A 0 3h R/ =
B0, 0, 55 MG X 88 2 5 i 30 08 A S
B A& 5 Brzs o 185 PR35 v JBE B R o ol i
oA 15 m il 45°,

I BT 5 () RERE AT 1], A SCT7 4 0 M 1 P A
RBEAN T 5 1 9 A% B MR A BR e /N D 165 0 BT 300
T A 2500 Hfilh A5 A A7 12 T BE TR S
RIS o S B DA TR B R B A7 T 48 1 4t
e SCAP SR A AT T IR I R 7 A A TR R B e AR A



B4 % 1L =

B L4 0 T 9 B RE P B S RO b 99

BURGR B k. 78 B 5 (h) RE 73 3, 34
AR W S S AR Sk R AR AR R L R AR ek

FRBOHR | 100 3 VA T S0 TR T IR Y MR L T
W AR PR 2

¥9, RTINS 2ok FLA 0B ST m=12
< WA R Ay [ oS m=14
6, N\~ BT R LA b ——r
\ \\ N ———————— mi .
\\\\\\\ \\\:\\\ —-—--m=2.0
\\ \\ N \\ \\ N
._/" s /:/" //
S
I
(a) BRI AR (b) AR AR

B 5 3R Z R EARGERE AR &3t 3 B R IR @ e o

Fig.5 Influence of top load and soil strength nonlinearity on slope potential landslide
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