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Contribution Rate of Geological Background on Developing
Toppling Deformation of Rock Mass

ZHANG Ming',WANG Zhangqiong™ ,FAN Yao’
1. School of Civil Engineering and Architecture, Wuhan Institute of Technology, Wuhan 430074, China;
2. Shandong Survey and Design Institute of Water Conservancy, Jinan 250013, China

Abstract: Toppling deformation of rock mass is a common adverse geological body in the western mountainous
region of China, and the geological background is one of important internal factors affecting its development.
However, there are few quantitative researches on the relationship between geological background factors and
development of toppling deformation of rock mass. We selected 47 large-scale toppling deformation rock mass,
and adopted dip angle of rock stratum, slope angle, slope height, geomorphic type, geological structure of slope,
thickness of rock stratum and peak seismic acceleration as the influential factors. Then, they were divided into
several intervals (classes) , and the contribution rates of each interval (class) on developing toppling
deformation of rock mass were calculated by the contribution rate method. Finally, the contribution rates of each
interval (class) were divided into high, medium and low degrees. The results show that geological background
conditions have the highest contribution rate to the development of toppling deformation of rock mass, with rock
stratum dip angle of [70-90° ], slope angle of [ 40-50°) , slope height of [ 100-200 m) or more than 400 m, in
plateau or mountain with soft-hard alternant, thin strata, and peak seismic acceleration more than 0.15g. The
slopes with such geological conditions should be the focal point of preventing toppling deformation.
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Tab. 1  Database of toppling deformation of rock mass

. (o Sk . ot 8k
DU SO AR TR - = W Bk S L A A AR R \
RIS I e v T S fei
e AT 25 e E A KU SR
A0 B o FRE IR e Ik P i LA e 1 £
2 AR ke 1 S ABIE 26 BB eI
3 AN PSR AR | 27 PNE I W I
RS 5 A VT o I B
4 e RS | 28 A g
o BT Ak Sk e K A bk A O
5 REEUER ) L It ) A
e S L W Wk S L3 SRATITH S U 1 5
6 R = b 30 T Wk
T M SE I A\ [ K36+200 PN E-NIIRARG i} FEACHL Sl A7 WUF T 58 AR
—= N
7 EMEEH b 30 3 T Wik
2 1T H71 I 3 N i 14
8 P T Tk sh o e P o 3 I S
EILE= QD1
o WHAEAT PR AT 3 EMAZRE N TR
10 Pl E=awiinT QDS i {5 {4 34 |G RN e M TR A e B
1 R ST - e LB 35 SMESE B T 0
S A7 T o
12 ERA PN iﬁmaﬁmﬁEW@MXﬁ 36 EEAMICM BT E R R
= o N WV A
13 ﬁﬁggiiﬁm 25k e 4l 51 1 3 AR Bk R
SHAKIEE I Rk A U I e
14 o o 3 WRARKI YEUT IR b
15 ! BB 5K S 2 39 IR VOV GR A 2
I K R S A LR DU LR L A AT A 5k e = L
16 7 3 Bl o 5 s X ik 40 1 EL 45 LA s
4 S B (R
17 twmses  TURSRARCRRIBIOD L e iR kA e
1980
18 TR 5T 5L D 0 EEALEE KRR
19 BRI EURTE BRI LURKREIUR S | 43 TIPSABMT Bk B
R
20 Lﬁﬂgﬁfﬁﬂ WK R | 44 TRAEIT Sk 2l
LI A SE T 2T
20 mMAERE WRARSERREERE | a5 w0 O
A
o _ e UMK B R AR GO K
22 Holg £ B T K 2R A {5 AR R 1 3 46 e FLE B
)
23 HMESE UK | 47 i”ﬁﬁifma 1T 2 B 2 1L
oq  SPBIGERE o e R

HiaM




158 T AR KA 4

a1t

®2 HEREEA. AR B
Tab.2 Classification of dip angle of

rock stratum and slope angle
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Tab.3 Classification of slope height and geomorphic type
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Tab. 4 Classification of geological structure of slope
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Tab. 5 Classification of thickness of rock stratum
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Tab. 6 Classification of peak seismic acceleration
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Fig. 1

Relationships between geological background factors and their quantitative contribution rates:

(a)dip angle of rock stratum, (b)slope angle, (¢)slope height, (d)geomorphic type, (e)geological structure of slope,

(f)thickness of rock stratum, (g)peak seismic acceleration
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Tab.7 Classification of contribution rates for geological background factors
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