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Optimization Design of Anchor Engineering for Dangerous
Rock Mass with Uncertain Separation Surface
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Abstract;: When the dangerous rock mass is not significantly deformed, it is difficult to determine the posi-
tion of the separation surface from a set of structural planes .In order to scientifically reinforce such dan-
gerous rock masses, this paper generalizes the stability analysis model of the dangerous rock mass with un-
certain separation surface from two engineering cases, and discusses the influence of the position change of
the separation surface on the stability and residual sliding force (moment) of the dumping and sliding dan-
gerous rock mass. Then, the paper proposes the standard for optimization design of anchor engineering.
The results show that with the increase of depth of the potential separation surface of the two types of dan-
gerous rock mass, the overturning moment or the residual sliding force increases first and then decreases,
and the minimum stability position is the key separation surface .Different lengths of anchors can be ap-
plied in anchoring works. Long bolts pass through potentially unstable areas with low design safety factor,
and short bolts pass through the position of the key separation surface and the maximum residual sliding
force. The proposed optimization design method has guiding significance for the engineering design of geo-
logical disaster control in the bedrock mountain area.

Key words: dangerous rock mass; multi-layer structural plane; stability analysis;anchorage support

YR B 2019-01-24 it 5

E£TAB . HRARFFIEETH (41572256341877253) ; 1 J i AL SE A BF L 55 9% L 300 9% 42 ¥ Bh 5 H (CUGL160408)

EE B JHWINE (1964 O, 2 3, FENF TR MR 55054 + TR MECEE SFFF TAE, E-mail:zhtang@cug.edu.cn
BEMEE. S WAQ981— LB HEZ, FEINGE - TR MR HUR Dy W2 SR TAE . E-mail: chail998@126.com



% 6 4

PR AR S B @B IRE TARK AR 177

TR B8 R 1 DX 3 ) M K T R
W KR TEAR N T N B TR R . A
A 45 T 114 2L 3 S 2R DR S VR TE A 0 1R (F 5 1) 9
BRI AR 20 5 L ) 8 I 8 5 T 2 oL M0 5L B v
A PR R R M WA R i R
fi e AR PR B B 77 O 1 el B RS TR
T 1R R S G A R R E T IR B
S A AT AR B s 2 A R A A B
i E R 2 AR EE I B R A FPIRES

e T8 RSP 5 75 20 BT f o R AR S P s
THIE AR 5 2 B A . R A A
G T THT PR JE TAD Y TR S e 28 B S5 45 4 T 4R 2
TET 5 Y BT D £ S A 4D Ay 2R BT T U (S A e
—EWHE N, AR R FHELE, HIFEL %
AT SR TR A B E 23 T R G s A [
BOTH R R Y, il 2 A S R A AR
W SR LA bl 2 SR TR 4R R A
TEANHAE 73 B T PR AR 1R 23 B A I 181 T 503
MR TT %

1 JEWCE RN A AN E 1 73 7 1

Xt R ARSE A A N IR AR TR A7 A 2 4 45 4 T
Y [ 4 22 25 G5 K THT X 26 45 K4 T A A 1R 5 45 1A
I AT R L IR — BT R Y S R S AR £
P RE R BB B 1-a A R L H Y
G f i 1A J 500 R R R AR AR R AN 0 RE 1Y
1-b g T3 B 503 T o AR 24 R 2 W] R P
B G R S VA T R 1A T A AN B E 0 R I

BT b 45 A RIS TR AN 2 A L 8 O R AR
2 AR 20 FA THT ) 560 38 i A o (FLJ: 0 8 i 199 B A O
WAFAE BT BT RSk W R AT 20 il
T35 28000 A Wi 5 R 2 B OR R WL A e 1R Y AR E

A B.C 43 AR R ATl A A i A 2] =X LA v =R i B U R =X
(ORONONOLIE -3 8- TTRE 1 F =TI L2 Ry S
W 11 45

Bl RS A m R =R R
Fig.1  Schematic diagram of failure mode of layered

dangerous rock mass
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Fig.2 Side view of the quarry

150 + J3 _285° A

140

F£/m

"%—‘

130

AR F

120

110 ‘ :
0 10 20 30

JKFBE B/ m
J1~TJ2 R BEMEs A 10 ;)3 S )2
B3 A B X M o ) T

Fig.3 Geological section of analysis area
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Fig.6 Panorama of multi-layer potential collapse body
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Fig.7 Geological section of potential collapse
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