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Study of slope stability under blasting vibration based on distribution of normal
stress over slip surface

LIU Hua-li', GONG Yun-xiang', LI Hong-wei', ZHU Da-yong’
(1. Engineering Institute of Corps of Engineers, PLA University of Science and Technology, Nanjing 210007, China;

2. School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: The initial distribution of normal stresses over the slip surface is assumed, which is then modified by a Lagrangian
function involving two parameters to satisfy the complete equilibrium conditions of the sliding body. Reliability of the proposed
method was verified and relation between pseudo-static coefficient under blast seism and safety factor of on slope was explained by
using calculatiexamples. Computed results in some engineering cases show that the horizontal and vertical dynamic loads as well as
their combined dynamic load make the greatest impact on the safety factor of slope stability. When horizontal dynamic load
pseudo-static coefficient is added 0.05 from O to 0.3, the safety factors are reduced 6.65% -23.54 %. When vertical dynamic load
pseudo-static coefficient is added 0.05 from 0 to 0.3, the safety factors are reduced 1.18 % -2.52 %. The combined load action
direction has also some impact on the slope stability.
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Fig.1 Sketch of slope cross-section

BE o (x) ATl 1 Rt AoKF J) i
B LR AR — Ri(xe, yo IR REF
i IR 9350

I:(—Gs'+r)dx=I:Khwdx (2)
I:(0+Ts')dx=I:(w—KV)dx (3

j:[(—as'Jrr)(yc —s)+(o+7s")(x—x, )]dx =
j:(w—Kvw)(x—xc)dx+J.:Khw(yc —0.55 - 0.5g)dx
4

% & 2013 4
S'st(x)ztana (3)
dx
Ao o A x ARG : (0 AR
_‘l/)i

F=["Kwdv: F,=["(w-Kwdx (6

M, :J.:[KhW(yc —0.5S—0.5g)+ -
(w—K,w)(x—x,)]dx
1 (x) = —S'(yc —S)-i-x—x‘}

r(x)=y. —s+s'(x-x,)

()

TR MARARQ2)~@) , WLk B FEa] ik

J:G —s'+(//%jdx:F; +%J:(ul//—c)dx

S

b , 1 1:s,
Jga 1+SV/Fde=F;+FSJ.as(uI//—c)dx

S

b 1 |
o|r+yr,—dx=M_+—| r.(uy —c)dx

J.a G V/TF; c F;J.a-c(l// )

9

3 VRN B IE S K
BT IEN T o (x) B A EAR AT, B B0E 5
WITER I A 0y (x) o 0, (x) IIBE Yy 3 Fir:
(1) FH ik Bishop vE'Y,  RUEE 4Bl fE

HHKT, o =MW TRy gy
I+y,s

c,” =w; G EE o, =weosa , 24T Fi ik,
B 2w St SR BY D) )

KR T RS, oy (x) 3R BL—ME IE BR 2K
E(x), B

o(x)=&(x)oy(x) (10>

{65 T B M & o) R DA P A 0 i o
WA R R B TR B, s 3 AV
EBH

E(x) = A& () + 2,6, (x) (1D
RoFe Ay Ay~ Ay W IE B 11 B B
S(x)=x-a;:&,(x)=x-b

o 100, () ARAAK (9, "I1E

12>



B

KRR BT8R 20 AR (R E e h T B T I3 e P b 119

qu':aocj] (—S'-‘rl//%}dx-i-
@Jbaé —s'+1//i dx=F +ij.b(ut//—c)dx
a 092 F'S x F; a
ﬂquaé 1+s'1//i dx +
2 9051 F
/ljbaé 1+s'1//L dx=F +L.[bs'(ul//—c)dx
2], @052 F v e

S

/1].[:005] (rg +yr, ide+

BeS|

lzjbaoéz (rc +I//Y;LjdX:MC+LJb}’;(UI//—C)dX
a F'S F; a
(13)
X 13) FidAh

L, L, L,
A A]+FA] +4, A2+FAZJ:A3+—A

S S

[ 1, [
y B]+FB] + 1, BZ+FBZJ:B3+FB3

[ [ [
y C’+FC] + 1, C2+FCZJ:C3+FC3

(14)

X 4. A« 4« A A 4. B B . B,

B\ B,~ Bl. C,»~ C/. C,» C)v C,~ CiHI%K

RV B AR (13) HBgA ., b g,

FR A 7o S, AR C14) 25 10 2 AT
BIEZHL

&:%; @:% (15)
A
A A A, A
A, +F‘ A, +—2 A +—= 4, +2
A: S S ;A] — S S
B/ B B! B;
B +— B, +—= B,+— B, +—=
) £ K K
y y (16)
4+ 4, +=
AZI S S
B/ B,
B]+F‘ B, +—

Fa (15). ae6) AL (14) 5 350, g
F = (CS'_CI'_CZ')A 17
’ (C]AI +C2Az _C3A)
X a7 FARARX e P, 2R, k8
B, HRRSO L.

4 S

w2 frw, AN 200 A R O f— 8%
o HUE W REN 0.1, AXFESHINE 1. L
PUER 1A R B BEAA R, e A A R U
ARFREENT AR AAR AR, Wil 3 R

30
v—
2 )@
== v
0 P A
AR K ®

IS
B2 A B R ST AL m)

Fig.2 Cross-section of slope and slip surface(unit: m)
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Table 1 Mechanical parameters of soils
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Fig.3 Changes of two-dimensional safety factors of
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Fig.4 Normal stress distribution curves of circular slip
surface when pseude-static coefficients is changed
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