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Study on Dynamic Stability of Toppling Dangerous Rock
Mass under Blasting Vibration Considering Size Effect
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Abstract: The stability calculation is the key to prevent and control the geological disaster of dangerous rock col-
lapse, which is of great practical and prediction significance. However, the quasi-static method cannot depict the in-
fluence of factors as the shape and geometric size of the dangerous rock mass,the frequency and initial phase on the
actual blasting vibration load. Based on conventional pseudo-static analysis and the slice method ,a blasting dynamic
stability analysis method considering size effect is established. This calculation program is compiled by using MAT-
LAB. The results indicate that the calculated minimum stability coefficients of dangerous rock mass vary periodically
with the initial phase of the blasting seismic waves. For a given calculation with specific parameters,the coefficients
are proximate to those calculated by conventional quasi-static analysis. The relative difference of these two calcula-
tions is between 5. 1% and 8.2% ,which indicates the calculation method and program are reasonable and effective.
When the number of slices is 1,the calculated results of the program are equivalent to those calculated by traditional

quasi-static method. The method proposed in this study provides a reference for dynamic stability analysis and evalua-
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tion for dangerous rock mass.
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Fig. 1 Schematic diagram of toppling dangerous rock mass
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Fig. 2 Schematic diagram of mechanical model of

the first type of toppling dangerous rock
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Fig. 3 Schematic diagram of mechanical model of

the second type of toppling dangerous rock

AP A ) XA S PR R 1 AR 0 I T —
I RIGTAL A7 O Ak YNGR T3 BT HE AT H
T 2t R A 2800 FH T 36 2] = A e 1k &R

M [o] H._ h + bo,
Foo sin 6
M (R ) as (PR, hyrs| e Hoh
’ ’ sin @ sin 6
(2)

(L) F(2) o, ARG A M 3 e [8] £ 47
PR ERRIE(E, kPa; [ o, R SE A AR B B P 58 1

FOVFE  kPa; 43 il A0, [ o, ] = o, s 4%
AR BOZAK BRI AR s o fRRSE
PRE O B S S Z B KR m; b R fE
AR FE A5 R T RS e S A A O ZZ (BB S, m
ho FRfE AR E LR FEEMEEEE, m, 0 MfE
EARAE A, H RS R T LR, myh R %
SR IR, m; 6 A fE AR E R KN F, N fE s
AR 5 ) AR B AR e 2, kNG F, N fE
PRIKF- 7 1) A FH 1) 3 0 b 72 17 28, kN5 P ok 7K
HRE 1, kN/m® 5 S KB J1 kN sy, R G54
B e g B, m, AR R B R B RN K SR , KR
SRARASE 173 B BB AR, B A, = h/3, BERAR
AL 2/3 B P BTE AR B A, =2R/37

2 EFERRIRNEEEEERIRSE
NIRES

2.1 BEHMEERATRAENRTHA

AT R FF %) R 0l % for 2R R 9
FoE T AT, JEAS 2 REOR SR b 732 A (b B 7 9, KRR
b5 o 2 A R AN R 7 1, DL — AN — s
FREOA, HEEES RRMERE BEX
S 4 N AT R s 1, v LA L+ Hz B
Bro LA R 50 Hz A9 45 Bt M 72 Uk ok ], % 18
4000 m/s WAL REHRE Ko 80 m, T2 i 4 oy
40 m G A SR TR G SR M AR G
FARIE S KSR M RR AL, Foe M T LU 2 i
RIRHRBAE T WA B PA o Ar 7is o (H S fa ik
REFAS K BB LA KRG, fi A 1A i 52 ) ) far 285
TS TSI, AR 4 7R, 224000 0 1 75 A48 %)
& VR B , f i AN [ BN, 32 1l 732 A 28119 K/
FJ5 AR —Z), SR A AT SR 44 B8 TR M = A
AT A R 5 SEBR R 0 nT REAEE R AL
W, G R BN i Fe e 3B R BE 2B f ik
() RH R, whaii 25 ARG L R AR ARV B A R
i ML A7 2 S P AR B ey i

BT I A SCHEAG Bl B ST-A 43 B 00 Sy L, X
FE A RIEAT 2557, 3857 28 18 RUSH 300N 1) i A
BNRE ST IR, fE S R RIA R
SEFBE LR AN | 78 15 10 M 52 oy 280 o A0
SR BRI S SEBRAR O , AF R 43 B 5 dcn T a7 £ A
fBE

1) X & AR T 25 3 I A2 i 2R AT B

2) BB TR e 1A FH 0 AR T 1 5 oy R AR
JEIST I, 2 A TR B fi i AR E O Ak 1
YEH;



H40E 1Y

IO R o7 S W 3 YN I QIR 03 L B WO g £ N 1% R B DA SVt 157

3) JR BB R A A VRS TRl A A A R 0

4) KRR R o0 SR o e A O IE 7%
P AE PR, TE 52 AR S R R TR — B W fE A
Y RIS i) 8 % 0 2 B0 A [, L o e
6 SR

y

PN - IR

K4 Bt e A HoR R
Fig. 4 Schematic diagram of blasting vibrations

acting on dangerous rock mass
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Fig. 5 MATLAB calculation flow
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Table 1 Parameter values of dangerous rock mass
Hi's AR FESH
Qds1  A(0,20)B(15,0)C(20,0)D(25,15) h=10.a=3.b=8 h, =1 .0, =600
Qds2  A(0,20)B(10,0)C(20,0)D(25,15) h=10.a=3.b=8 h, =10 0, =600
- %/Ménz HREFs %/Méﬁ HREFs
- ] 1.832 - - 2.138
1.791 ‘ 2.052
s 1.750 oo, “ 1.966
% 1.709 s 7 | 1.881
g 1.668 By ‘ 1.795
= 1.627 1.8 1.709
3N 1.586 ﬁ 1.623
16 1.545 & 1.6 1.537
= 1.504 = 1.452
S 1.463 S 1.4 1.366
= 1.422 % 1.280
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Fig. 6 Stability calculation results of toppling dangerous rock
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Table 2 Example calculation results of

dangerous rock mass stability
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Table 3 Calculation results of quasi-static method
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0ds2 0.4 4238 600 1.197
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