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Application of Block Theory in Analyzing Slope Stability
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Abstract: Presents the principle, the research methods and the applicable condition of block theory. On the basis of an

example of rocky slope on a certain part of national highway, introduces the application of block theory in analysis of rock slope

stabibility. Indicates that stereographic projection in determining movable block is quicker than vector analyzing method and

the vector analyzing method is simpler in analyzing the movable block stability.
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Table 1 Mechanical parameters of slopes and weak planes
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Fig. 1 Strike-dip of slope P,
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Fig. 2 Strike-dip of slope P,
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Fig. 3 Strike-dip of slope P,
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Fig. 4 Strike-dip of slope P,
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Table 2 Radius r and center coordinates
(C,,C)) of the projection circle(R=2)
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Fig.5 The stereographic projection of the slope

HIIE 5 1, HPEEHTE p . p, FTA ISR 2B 14
SECK 44, BIICBRZEBRIAR S 44>, JP K00, 01, 10,
11. JHZHEEP=L, N L,, FIVIEW, (A P, N EP=3
(oh=te), Hyp, =@, dialshtheE e, H
JP,, N EP NATEhYR, RVA R, THZm MR T
{Fp o p, RS EYA T B A,

2.2.2 RAXREFZRAHTHRAGH I &

TSR BT S BB AT B I ERT, R/
Hw=w (v,y), HWF=1(0,0,-1), LERER1.2,
1S B2 XN OB 7] iyl [ By K O RO A [ B s O R VAN
LRI N, TSR RER I B

1) TS S T B 2 ) S o

n=(4, B, C)=(sina'sinfi » sina’ cos & » cosa )
W p . p, B b B ) O ) -

n=(-0.247 4, 0.809 2, 0.5329 ),

n=(-0.283 8, —0.608 8, 0.740 8 )-

2) A A RER RS 3N )7 )

AT T2 5 B s e s S 1 ek 2 A
AR, H oS sA R s py s i sl o
AREENENTWmAER A REs . HEN 7=
(0,0,-w), WHEHE)

n,xr |xn,

e

§=(-0.1558, 0.509 6, —0.846 2 ),

$,=(-0.313 0, -0.671 4, —0.671 7
UL T 3 -

§:§,.j =, sign[(ﬁixﬁj );],
‘ﬁixﬁi‘

$.,=(-0.9243,-0.032 0, —0.380 5 )-

3 ) TR A%z 2B 2R AT Sl e A B T 5

UYL 1 B, AAZ50H I 2 IS B A A

OF ) BB et shim 1, Bir.9, <0 s

QPR Iz ) Jr 1) ¢ (A L5 T (BRESHTE
Sh) SEARBIE, Bis-v, >0, CHla, NEEHITE | 11
R, FTLL s, > o, A, =n,, T4F.5, <0
W, £y, =—n,, FrLia]LISE].

v, =—sign(r-nl. )n,, Vv, =sign[s-n, )ﬂ,»

| YRR, | # o

Wy p TSI, B $=8,,

v =-sign(-0.532 9)m =n,,

v2 =sign(—0.892 9)n, = -n,
Y p RS SRR U Nz, o R R]7
HL W P, HASIABIA S L N U,

4 ) TR 4532 3% 2R AT S A XU Bl

YRR S, &) R WA 5 3
T A e, BIEEWALS, -5 <0 Fg, -9 <0, JFHIEFT
g i AR T (BREERATE ; 15 ASH ) 3595 BT,
RIS /s, >0 ([ ARIAEE T, Hysi=;), W

EECEIP =_sign(gj.;1i )n ,

g:myﬁﬁjmo

rp,. p, N, B

v, =-sign(-0.823 8)n,=n,,

v, =-sign(-0.892 9)n,=n,e
3 p, . p, WIHBSIZBEYUA S : U, N U,.

AR AP BOE EE A, B v, 0 u, AT sk
&, Hazghrmshy (-0.924 3, —0.032 0. -0.380 5 )o
2.2.3 T HALR LM

PAUs S St i iR AR O TR

;@xm]
1 - A ~ A 1 ind A A ~
E rxn, || mxn, tan(pl—g rxn, || BxXn,

M LT E AR, ayne, @, TR H

J1) nxn,

2

F_
i

Ao
n xn,

tan @, ] ,



%44 Wi,

Bt BB AE LIRS E 0BT B 1 19

F
— = 0347 5W-

WHEBH I p,. P, RAZEB P, P, HIVIEIRYK
JE, S WEIPUAER = 68.25 m*, AIREEN
2 850 kg/ m*, W=194 510 kg, k=1.2, W =81 110 kg, FIf
VIASPraa P J108 N=81 110 kg, LA BT

3 H5iE

B A RS T 52 T DR IR AR SE Y — Rl A%
Jiik, HASRIHZIR AL CASGE I #ER ), THZ
I S ] (OB BERA E I ) I, Al g Oy A B
g TR B0 T R IT92 B B 1] TR 1) 9% P e 2 e (i, ko
AR BT A T AR SR . @b B,
e () AR B 1 A T S R PO Bk AT, T
PEATREE PRI, IR 7 Mk 70 M U AR 8 0k
PREE, BOAES PR AR AT DL I B 25, TR
Ve B I T S0 5 e R A

% 3k

[1] SRR, ek, B 7 Sk B eI e A 0 AR E 1

SEHTHR D). T RS K SBRASA, 2006, 17(3):
14-16.
Guo Jianfeng. Fu Helin» Zhou Ning. Application of Block
Theory in Stability Analysis of Potential Rockfall Masses[J].
The Chinese Journal of Geological Hazard and Control>2006 »
17(3) : 14-16.

[2] Wang Z Q. Study on Stereoscopic Monitoring and Prediction
Model of Slope Engineering System on Complicated
Conditions[C]//Proc. of Inter. Conf.99 Mining Science &
Technology. Netherlands: Balkma Publishers. 1999: 423-
426.

(3]

B, (RS, BT R B TE S w1 S S e A
FER PR D). B, 2007(5) : 21-24.

Liao Guoyan> Wu Youlun, Xu Dongsheng. Application of
Block Theory in Key Block Identification in Metal Mines[J].
Metal Mine> 2007(5) : 21-24.

AR, 2R, Sk, A TRREUE R T
M]. K HFRRSFEHREE. 2006: 145-162.

Fu Helin» Peng Sitians Han Rucai> et al. A New Method in
Numerical Analysis of Geotechnical Engineering[M].
Changsha: Central South University Presss 2006: 145-162.
BAEAN, BREE, B SRR AR =k TR P A N
O] A AT S TR, 2001, 20(5) @ 648-652.
Huang Zhengjia, Wu Aiqing. Sheng Qian. Usage of Block
Theory in the Three Gorges Projects[J]. Chinese Journal of
Rock Mechanics and Engineerings 2001, 20(5) : 648-652.
XUPEAZ, B, P AR BE B A BEMLER A RS SE 20 BT[], 22
MAZE KA E 4 HARFIAIR, 2005, 24(1) @ 54-55
Liu Deren» Liang Bo. Stability Analysis of Random Key Block
of Surounding Rock of Beiling Tunnel[J]. Joumal of Lanzhou
Jiaotong University: Natural Sciences. 2005, 24(1) : 54—
55.

A SR BIETE S AR R A R 3 ), 5
WAL, 2003, 19(4) @ 14-16.

Li Sumei. Application of Block Theory in Analysis of Stability
of Rocky Cut Slope[J]. Yunnan Communication Science and
Technology, 2003, 19(4) : 14-16.

B OE SRPREIE TR R SR R SRR BRI D),
P2 K2R, 2005.

Gao Zheng. Applied Research on Block Theory in Analyzing
Rocky Slope Stability[D]. Xi'an: Chang An University
2005.

(AR R )



