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Fracture Development and Stability Analysis of Slopes
Based on Rock Mass Blockiness
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Abstract ; As for fracture development and potential instability in the open-pit bench slopes in Dabaoshan in Guangdong
Province, the blockiness was proposed to be taken as a quantitative measure of rock mass integrity. Based on the existing
data, 72 potentially unstable zones on the western slope were identified. The structural characteristics of the rock mass
were analyzed based on investigation of fracture occurrence characteristics and 3D fracture network modeling, and rock
mass integrity was also evaluated by blockiness analysis. It is found that there are fully-developed fractures with good
ductility in all the zones, creating the structural conditions for block formation; in 84.9% of the zones, the inclination
angle of superior fractures and the slope inclination angle are supplementary, which can significantly reduce sliding
risks; in 97.3% of the zones, the blockiness of rock mass is less than 27, indicating mild blockiness, good integrity of
rock mass, and overall high stability. There are only rock mass with blockiness over 27 in Zone 6" and Zone 46",
presenting moderate blockiness. In these two zones, the rock mass structure is significantly degraded, leading to
reduction in damage tolerance. It is concluded that there are potential risk of slope instability in those two zones, which
should be taken as the focus in the subsequent disaster prevention and control for the slopes in Dabaoshan.
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Fig.1 General scope for fracture investigation
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Table 1  Fracture features corresponding to

traditional slope failure modes

WA X Bl 282 B RFATE

- SRR 1 1901 55 9 TS A5, Ll
PR p b o 5t

AR P TR, L5 R TRT A 16T 1 A 2, HE AL
BIERIR 2R A6 ) 5 e Tl 1) 2 A — B0, HLAS AR AU /N T3¢
TR T HLEE A

EA SR 5T PR AL R BT A 3 41T
LT IRAS S B A A A T A, EL A5 T 3 [ [
S KU SR A B o A 5 BE L3R BEARAIR 19 5 1 T 30
SEAGAL T 7 AR A5 S ELIAN 5 i e g ] 1 0 e s

BUEIREIR YR B R R T, BT IR BT )

=%
fi

GEIN G2

() 1PIKH; (b) 9FIKIR; (o) 18FIKI; (d) 20K
2 B REEEXIEHLILE
Fig.2 Actual condition of fractured rock mass

in investigated zones
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Table 2 Grading of fracture spacing
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Table 3 Grading of fracture continuity
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Fig.3 Statistics of fracture development features
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Table 4  Analysis of rock structure in some investigated zones

T X G Hebk @4 B B AHREL P
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Table 5 Grading criteria for blockiness of fractured rock mass
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Fig.4 Volume percentage of rock blockiness in each investigated zones
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Fig.5 Blockiness of rock mass in each investigated zones
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