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Developing Mechanism for Collapse Disaster in Rocky Mountain Area
—— Taking Mt. Hongyan in the National Scenic Spots of Simianshan as an Example

CHEN Hong-kai' > XIAN Xue+u’ TANG Hong-mei'*
(1. Inst. of Geotechnical Eng. Chongqing Jiaotong Univ. Chongqing 400074 China;
2. Key Lab. for the Exploitation of Southwestern Resources and the Environmental Disaster Control Eng.
Ministry of Education Chongqing Univ. Chongqing 400044 China)

Abstract - Collapse is the dominant geological disaster in rocky mountain area and usually many individual-perilous
rock or bulk—perilous rocks exist in the source of collapse. The formation mechanism of perilous rock is one key link
for hazard mitigation of collapse. According to the field investigation four types of perilous rock at the source of Mt.
Hongyan in the national scenic spots of Simianshan are classified as the falling perilous rock the toppling perilous
rock the sliding perilous rock and the counterfort perilous rock with the percentage of 70% 15% 8% and 7%
respectively. The general geological conditions to trigger the collapse disasters in the Mt. Hongyan are concluded as—
landforms with four cliffs rock composite with sandstone and mudstone alternatively and three sets of rockmass
structure planes with the orthography. Field observations have identified the pacemaker of rock cells in mudstone be—
low cliff the weathering velocity of mudstone in rockcell under pressure is about 5.2 cm/a 2 ~6 times exposing in
air. Further based on the geomorphology the chained principle for the developing of collapse in Mt. Hongyan is re—
vealed. The result shows that collapses are easy to take place when the length of rock cell is over 3 m.
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Geological and geomorphological section cross
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Fig. 1 Sketch for distribution of perilous rocks and collapses in Mt. Hongyan
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Fig.3 Outline of 2” fallings in Mt. Hongyan
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Fig. 10 Parallel retreat of rockcell under pressure
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Fig.8 Flaky counterfort perilous rock
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Fig.9 Thick layered countfort perilous rock
3 ©) (&)
31 11
’ Fig. 11 Developing model of formation and collapse of
perilous rock
0.2~29m.  5.0~38m. 4.3 12 .
mo 2
10
3~6
1 N R 4 15 ~20
° 3 1 2004 12
m °

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



21

3m o

12

1 Chen Hongkai Xian Xuefu Tang Hongmei et al. A massive
Fig. 12 Falling vestige in chained principle at lower sit—

uation on cliff development mechanism and countermeasures for perilous
rocks in the Three Gorges Reservoir area of P. R. China:
The example of the Taibaiyan cliff at Wanzhou ] . Journal

of Chongging University 2008 31(10):1178 - 1184.

J. 2008 31(10):1178 —1184.

2 Richard J C Stanley A’ S David E S. Geomorphology M .

Cambridge :The University Press of Cambridge 1984:255 —

13 275
Fig. 13  Falling vestige in chained principle at higher )
situation on cliff 3 Bertran P. The rock-collapse of February 1995 at Claix
4 (French Alps) J . Geomorphology 2003 54(3):339 -
346.

: 4 Braathen A Blikra L H Berg S S et al. Rock-slope failures

1)

in Norway: type geometry deformation mechanisms and

stability J . Norweigian Journal of Geology 2004 84: 67

2) .

. 3 - 88.
5 M .
1999:15 - 25.

5.2 ecm/a 6 Xie Quanmin Xia Yuanyou. Comprehensive assessment
3~6 method of stability of critical rock-block mass and its appli—
3) A A cation J . Rock and Soil Mechanics 2002 23(6): 775

70% \15% 8% 1% 7

90% . J. 2002 23(6): 775 -7717.

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



) 42

7 Chang Zhonghua Chen Houjun Zhang Lezhong et al. Caues
for the rock avalanche on the right bank of the KUITUN river
and probability of its reoccurrence J . Journal of Engineer—

ing Geology 2005 13(1) :76 - 80.

J. 2005 13(1):76 - 80.

8 He Yingqiang Song Gencai Ma Yuegang. Stability research
on Dr2 endangered rock mass of suofengying hydropower
plant J . China Rural Water and Hydropower 2005(5) :87
-90. . Dr2

I 2005 (5):87 -
90.

9 Tan Jiwen Li Runwei Ma Zhiqing. Analysis of Nol rock
body stability in left bank of Jiangkou hydropower station
arch dam J . Water Resource and Hydropower of Northeast
China 2005 23(1):9 -10.

1 J .
2005 23(1):9 -10.

10 Wang Peng Zhao Xueliang Wan Linhai et al. Hybrid clus—
ter analysis method based on GA and FCM for automatically
identifying joint sets J . Journal of University of Science
and Technology Beijing 2004 26 (3) :227 - 232.

GA FCM
J . 2004 26(3):227 -
232.

11 Chen Hongkai Tang Hongmei. Method for calculating
strength parameters of structural planes controling the rock
block stability J . Journal of Engineering Geology 2007 16
(1):37 -41.

J. 2007 16(1):37 -41.
12 Chen Hongkai Tang Hongmei Ye Siqiao. Research on

damage model of control fissure in perilous rock J . Ap-—

plien Mathematics and Mechanics 2006 27(7) :967 —974.

13 Chen Hongkai Tang Hongmei. Method to calculate fatigue
fracture life of control fissure in perilous rock J . Applien
Mathematics and Mechanics 2007 28(5) : 643 - 649.

14 Chen Hongkai Tang Hongmei Zhu Hui. Research on dura—
tion for perilous rock to form J . WSEAS Transactions on
Applied and Theoretical Mechanics 2006 1 (2):169 -
173.

15 Chen Hongkai. Geomorphology research on chained regular—
ity of perilous rock in the area of the Three Gorges Reservoir

J . Journal of Chongqing Jiaotong University - Natural Sci—
ence 2008 27(1):91 -95.
J.
2008 27(1):91 -95.

16 Chen Hongkai Tang Hongmei. Regularity of perilous rock
in the area of the Three Gorges Reservoir C //Proceedings
of the 2" National Geotechnical and Engineering. Beijing:
Science Press 2006:837 —842.

c//
C ). : 2006:837 - 842.

17 Chen Hongkai Tang Hongmei. Testing research on devel—
opment of perilous rock in tension-shear fracture J . Jour—
nal of Chongging University 2006 29(6):115 - 119.

J.
2006 29(6) :115 -119.

18 Chen Hongkai Tang Hongmei Xian Xuefu. Chained devel—
oping pattern for rock slopes with gentle dip strata J .
Journal of Lanzhou University: Natural Science 2009 45

(1): 20 -25.

2009 45(1): 20 -25.



