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A simplified analysis method of block stability
in large under ground power house

ZHOU Yang-yi', FENG Xiating', XU Ding-ping", HE Ming-wu?
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China; 2. China Three Gorges Corporation, Beijing 100038, China)

Abstract: Blocks are one of potential failure modes appeared mainly in structurally-controlled rock mass. Factors of safety (FoS) for
blocks identified in underground caverns of a huge hydropower station are obtained using the limit equilibrium method and strength
reduction method. A ssimple graphical method for stability analysis based on block parameters is proposed by the calculated FoS of
the block, and the reliability of results is validated by in-situ monitoring data. It is found that the FoS values obtained by these two
methods are inconsistent even for the same block, which thus further influence the stability judgment. Results obtained by the
strength reduction method are conservative since it is affected by software algorithm realization and mesh sizes. FoS of simple blocks
(i.e. blocks consist of 3 joints and excavation boundary) can be easily obtained by the limit equilibrium method, while FoS of
complex blocks (i.e. blocks consist of more than 3 joints and excavation boundary) are more conveniently calculated by the strength
reduction method. Four block parameters, namely vertical in-situ stress, block volume, the maximum vertex depth, and equivalent
joint shear strength, in combination with the stability partition chart, are applied to assist in the stability judgment. Once blocks are
determined as unstable, the proper support and reinforcement measures should be adopted promptly. These findings can be used to
other cases with similar unstable problems of blocks.
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Table2 Physical and mechanical parametersof rock mass

/(kgm®)  /GPa / GPa / MPa /(=) / MPa /(=) /(GPaim) [ (GPalm)
2740 16.7 10 8 45 1 5
0 0 1 1
3

Table3 Geological featuresand corresponding shear strength parameters of joints

/ kPa
1 150 0.7
2 90 0.7
3 60 0.7
4 55 0.7
5 50 0.7
6 35 05
7 20 25 05 06
8 25 0.25
4
Table4 Block factor of safety values calculated
by two methods
3DEC
Unwedge
/m /m
@ 1 (b) 2 YB22 279.3 72 0.963 11 <1.0
YB28 31.0 3.0 2517 14 <1.0
YB29 18.8 31 2.244 14 <1.0
YB39 119.3 5.8 1.428 1.0 <1.0
YB48 74.7 49 2.978 1.2 1.0
YF4 448 4.4 0.781 <1.0 <1.0
YF35 109.3 6.5 1.339 13 <10
© 3 @ 4 YF38 2746 65 1.996 >2.0
YF39 96.0 6.4 1.242 13 1.0
YF43 36.6 32 1.388 <1.0 <1.0
ZB10 145.6 53 1.891 >2.0
ZB12 77 1.0 6.084 <1.0
ZB13 420 42 3.760 15
ZB16 45.0 35 2.885 <1.0
C) 5 ) 6 ZB19 10.4 15 2.992 <1.0
ZB22 34.6 53 1.995 >2.0
ZB25 305 33 2.025 11
ZB27 40.6 42 2.080 11
ZB33 157.0 57 1.048 1.0
ZB34 345.8 12.6 1.709 >2.0
ZF29 88.0 43 1.995 15
(9) 7 (h 8
ZF30 106.6 46 1.583 <1.0
3
ZF31 40.4 2.8 0.809 <1.0

Fig.3 Photos of various geological features
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Table5 Block information for validation purpose

/m®
808.6

/'m
262

+4  2000kN
+2 000 kN

+10cm

>2.0

ZB8
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>2.0 +15cm +

323 1776.0

352

50 kN

+21
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+15cm

<1.0

40.4
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+15cm +

254 36.6 <1.0
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