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Cloud Model of Risk Assessment for Blasting Cutting Oversize
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Abstract ;

oversize dangerous rock mass,a risk assessment method by the cloud model theory and a combined weighting technol-

According to the randomness and uncertainty of the risk factors during the blasting cutting process for

ogy was proposed. The hazard identification considered four aspects ; geological conditions , environmental factors , blas-
ting cutting construction and construction management,and a safety evaluation index system was established accord-
ingly. Furthermore ,the combination and weighting of evaluation indexes were established by an analytic hierarchy
process. Finally ,the certainty degree and risk level of the evaluation object were calculated by combining with the
positive normal cloud model and index weights. This method was applied to the risk assessment of the blasting cutting
treatment process of Zengziyan oversize dangerous rock mass. According to the risk analysis, the risk source construc-
tion control of the project can meet the construction safety requirements.
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Fig. 1 Risk evaluation index system of

dangerous rock blasting cuiting
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Table 1 Grading standard and assignment

HE Ze BHERE  BRER N4 BARE

fEE R €/ (10* ) <1 1~10 10 ~50 50 ~ 100 >100
HRZM C, 0-~2 2~4 4~6 6~8 8~10
SR (EEEREE)C/m <50 50 ~100 100 ~150 150 ~200 >200

RN €,/ (mm - d°") <25 25 ~40 40 ~70 70 ~ 120 120 ~190
HBEFUE C/ % 0~5 5~6 6~7 7~8 8~9
B A C, 0~2 2~4 4~6 6~8 8 ~10
HEREREH C,/ (em - s7) 0-~8 8 ~10 10 ~15 15~25 25 ~30
M LR A Gy 0~2 2~4 4-~6 6~8 8~10
B WA ZEER C/m >200 150 ~200 120 ~ 150 80 ~ 120 <80
BEFE Cy 0~2 2~4 4~6 6~8 8 ~10
HETBAMEER C,y 0~2 2~4 4-~6 6~8 8~10
e C, 0~2 2~4 4~6 6~8 8 ~10
KT EHE R C,s 0~2 2~4 4-~6 6~8 8~10
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Fig. 2 Control scheme of cutting in dangerous rock blasting
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Table 2 Influence factor weight and instance value

FMER [ BUE
BRI €/ (10°m’) 0.0366 254.7
HEREKMC, 0.0140 9
HTG AR (B RTERE) C;/m  0.0640 100
T C,/(mm - d71) 0.1659 26.75
HRBFIE C/ R 0.0829 6
B C, 0.0264 1
BEIREN C,/(em - s71) 0.2545 8
M L&A G 0.0826 3
B AELEE C/m 0.1920 300
BEITE Cy 0. 0374 1
METRAAER Cy 0. 0065 3
ZEWW C,y 0. 0169 1
K IHEHE R C,s 0.0203 3
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Fig. 3 Safety level of each influencing factor
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Table 3 Cloud model digital features

EES Fa HAZE BAES N4 BAZESE
fEEEME C/(10° m®)  0.5,0.425,0.1 5.5,6.369,1  30,16.985,1  75,21.231,1  200,84.926,1
HERENC, 1,0.849,0.1 3,0.849,0.1 5,0.849,0.1 7,0.849,0.1 9,0.849,0.1
WIHISR (S RSE ) C;/m  25,21.231,1  75,21.231,1 125,21.231,1 175,21.231,1 250,42.463,1
[T C,/(mm - d 1) 12.5,10.616,1 32.5,6.369,1 55,12.739,1 95,21.231,1 155,29.724,1
HBFE C/ R 2.5,2.123,0.1 5.5,0.425,0.1 6.5,0.425,0.1 7.5,0.425,0.1 8.5,0.425,0.1
B C, 1,0.849,0.1 3,0.849,0.1 5,0.849,0.1 7,0.849,0.1 9,0.849,0.1
RSN C,/(em - s7Y) 4,3.397,0.1 9,0.849,0.1 12.5,2.123,0.1 20,4.246,0.5 27.5,2.123,0.1
Wi THEA Cs 1,0.849,0.1 3,0.849.0.1 5,0.849,0.1 7,0.849,0.1 9,0.849,0.1
B VAEEER C/m 275,63.694,1 175,21.231,1 135,12.739,1 100,16.985,1 40,33.970,1
BETE Cy 1,0.849,0.1 3,0.849.0.1 5,0.849,0.1 7,0.849,0.1 9,0.849,0.1
METRHAERE Cy 1,0.849,0.1 3,0.849.0.1 5,0.849,0.1 7,0.849,0.1 9,0.849,0.1
LA C, 1,0.849,0.1 3,0.849,0.1 5,0.849,0.1 7,0.849,0.1 9,0.849,0.1
K THBHE R Cys 1,0.849,0.1 3,0.849,0.1 5,0.849,0.1 7,0.849,0.1 9,0.849,0.1

B (6) IHRARMEARFRE, FAEE WERREETHERIE 4 For.
F4 ESYMEREAREATORBE

Table 4 Membership degree of each influencing factor under the corresponding level

HE Ta HAERsE  BA%E AL WMAEE

fEA AR €,/ (10" m*) 0 0 0 0 0.813
EWEEC, 0 0 0 0.062 1
I S (fE A RS ) C,/m 0.002 0.499 0.499 0.002 0
[&RE C,/(mm - d7") 0. 406 0. 665 0.086 0 0
HIBFE C/% 0.257 0. 500 0. 500 0. 002 0
BB A G 1 0. 062 0 0 0
ERES €,/ (em - s7Y) 0.499 0.499 0.106 0.018 0
ETHA G, 0. 062 1 0. 062 0 0
B AR 2R C/m 0.926 0 0 0 0
BEITE Cy 1 0. 062 0 0 0
M TBAHEE €, 0. 062 1 0. 062 0 0
FZelm c, 1 0. 062 0 0 0
K TSR Cyy 0.062 1 0.062 0 0

MR 4 PR EHMARTLEN L 2ER. 5l E B,
WFER, B THEMREEN 0.406,J8 THEALZE 5.3 HABEKEETMNER
MRBE N 0. 665, B THALENFKBEN RIETHRRKNEES W 5REEER B
0.086 ik AR E RN, M EMWERLETE  #HFEs BN T AR e s IR BHITNG
FREER, MAEHNRERBEIWERBEELE BRI SETHRTESR, 0K S Prr.

x5 PFARBEGBRWEFREEMER
Table 5 Evaluation results of treatment of oversize dangerous rock mass
HeER BZe BEBELe BARSE AL RAE S
FEE 0.4811 0.425 0.1215 0.0058 0.0438

M EER UE N, RN —EEHIEN  RBE N 0.425, 8 TRAREKREEN 0. 1215,
FMT T AR RBRBEINGER TH BS e RIERARRE BRI RN, 77 LAE B T5 s 1
BrRZ N R RN R 2EREGTTRESR  BEEINAEE T B T % 2%R.

K BTREMNFREENO0.4811, B TREL 2N it A AR A I 75 i T R A
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Fig. 4 Treated dangerous rock mass
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