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Complex Environmental Conditions
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Abstract: Rock collapse,as a typical geological hazard, exhibits sudden occurrence and high destructive poten-
tial , severely threatening lives and infrastructure in adjacent areas. Currently, control blasting has become a prevalent
mitigation measure for unstable rock masses susceptible to collapse. This study investigates the unstable rock mass on
the back hill of Longgui Village,Shanglin County, Nanning City , Guangxi, utilizing a high-density drilling configura-

tion with a hole network parameter of 0.35 m x0.40 m,involving over 350 blast holes. The blasted debris fragmenta-
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tion size was precisely controlled with a maximum volume of 0. 0429 m’. By applying air-deck charging in combina-

tion with detonating cord series connection technology, the explosive pressure duration on borehole walls was pro-

longed, generating a quasi-static pressure effect that successfully mitigated impact crushing and minimized long-dis-

tance flyrock hazards. A total explosive charge of 462 kg was strategically divided into six segments with sequential

outward-to-inward initiation using 20 ms inter-segment delays, maintaining a maximum charge of 79. 2 kg per delay

interval. This design promoted rock-to-rock collisions for secondary fragmentation, resulting in enhanced size reduc-

tion. The blast successfully generated a controlled " rock debris waterfall" collapse pattern, completing the hazard

mitigation operation. This project establishes a technically viable approach for the removal of overhanging rock masses

near critical infrastructure ,including mountain transportation corridors and civilian structures.
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Fig. 1 Map of a hazardous rock area(including the rockfall warning zone)
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Fig. 2 Partial enlarged view of the dangerous rock mass
( photographed from the southwest towards the

mountain’s hazard mitigation area)
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Fig. 3 Longitudinal sectional view of the

dangerous rock mass( South to North)
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Fig. 5 The relative position of the dangerous rock and the
residential house( photographed from the cliff

above the dangerous rock towards south)
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Table 1 Main numerical sorting table for the falling of dangerous rock blocks of different sizes

V- B (LA HAOEE Jpivsis Ey #ubzhfe
Average height Block size Volume Rock density/ (kg + m ™) Mass Impact kinetic energy

0.35 0.0429 109. 331 1.114302 x 10°

(93 +22/2) 0.40 0. 0640 2550 163.200 1.663334 x 10°

0.45 0.0911 232.369 2.368305 x 10°
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Table 2 Predictive value table of damage caused by rolling stones with different sizes colliding rooted stones after blasting

[ZERURIS R T 1z hE A FERRAERATLK HERAE AR A IR AR
Rock side MJ\%k Impact kinetic Detached Prismatic rooted rock dimension Conical rooted rock
length/m e Energy/]J rock mmass 0.40 m/0.45 m/0.50 m base diameter ¢ 0.5 m
S A 1A R b O by S
0.35 109331 1114302 x10° VR AR HIAPTHRL
Disintegration Surface degradation Internal fracturing
e e B
0.40 163.200  1.663334 x 10 %121;%% / /
Disintegration
A HA ak PN 32 % PN 3652 3
0.45 22369 2.368305 x10° il RN RIAPIHL
Disintegration Surface degradation Internal fracturing

BZLI 0.35 m x0. 35 m Aji fL., BEPRARBIE L

IR IT VR AT XK 0. 45 m AR AR AR A 18 i g 44
XL, S BRR AT RIEIAE AR AR Ay 2 T BN B 2 A A 1B
gER, RS M

OitE s e A shEE
A nshae

KE = (172)md’
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Table 3 Main parameters of charges in holes

JFLIRE  KARE ABRKE ETREE S 25 WK
Drill hole Total‘ charge Charge Charge Number of De;kin o/m Stemming
depth/m weight/g length/m charge segments/ > length/m

1 100 0.1 2 1x0.5 0.4

2 200 0.2 2 1x1.0 0.8

3 300 0.3 3 2x1.0 0.7
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Fig. 6 Actual distribution of blast holes on the dangerous rock
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Table 4 Comparison table of blasting seismic distance and explosive quantity
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Fig. 7 Formation of a waterfall with the collapse of the

unstable rock immediately after detonation( photographed

from the southeast towards the mountain’s evacuation area)
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