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Abstract; Blasting is the main excavation method of rock slope at present. In order to evaluate the effect of blas-
ting damage on the stability of engineering slope ,the weakening law of blasting damage is discussed based on the dis-
turbance factor D in Hoek Brown strength criterion. Using the spatial variation of D characterized by change of longi-
tudinal wave velocity in rock mass,the exponential type of D was obtained to reflect the spatial distribution of blasting
damage degree. The impact on the factor of safety of the distribution rules as well as the influence area of the disturb-
ance factor D were explored consequently. For the case in hand,the computed factor of safety is 1. 14 when the value
of D is gradually changed according to the law of exponential distribution,and the factor of safety increases to 1.39
and 1. 47 respectively when it is gradually changed according to the law of linear and quadratic distribution. Consid-
ering the gradual change of exponential distributed D value in the blasting damage zone,the systematic bolts can ef-
fectively compensate the loss of the slope stability due to the rock mass mechanical properties weakened by blasting.
The results show that considering gradual weakening of D can better reflect the actual effect of blasting damage on
slope stability,the blasting damage can be effectively controlled by the system bolt,and the different distribution pat-

terns and ranges of D have great influence on the factor of safety.
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Fig. 1 Slope excavation scheme
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Table 1 Influence of disturbance factors

on rock mass stability
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Fig. 2 Changes of slope factor of safety under different disturbance factor D values

FLAR TN E A A0 SR A B AR 25 mm, K 10 m
AIFEAT = IR 4 m x4 m [R]BEIT I RGN B WA
BTRE 1 Ry 176 kN, 15545 2R N 20 I 22 4 3
BF, =1.36, & 3(e) frzn. BRI RGAATHE
A RO AR AR i ) A 2 PR KDL e
F SH Y SR ) 3 AR E VAN R TR M —T7
TR T 2R G s AT i B 4 O PR
3.2 FEEFBEIEE RN

Hoek #5 1", iz F¥RBIIA T D i, 75 SR
TP R RBERE e DX IS, T S DX 3 ) A 40 1
o X TG BraURaE, Hoek MR SEBR TR 2250
S bt 2R i SR B IR X A v B,
4 52 Fims,

Xf TS bR 3 TR, — A SR IR — S 1 e
HATIRITAZ o WA SC LR RG], AR I AA
e 2 1 1 LA ) R )8 A sl MR UEAT e 2 1 EL A
P A SR (I — A B2 A2 v AT ) H &, H
LTy /h (HA 0.3 ~0.5 8,0.5 ~1(WFE2),

BT AT 3 B D 28 A AL T i i Ae
TESZAI 45305 X5 L T, Ok 0. Sh T TH 25 R 46

PIXFEE Ty 78 0. 1 ~0. Oh AL , il A Pt 3
GURIAEL, A5 R ANIELS R o

2 OHWEKBRHIRGEES 2E"
Table 2 Reference value of blasting damage

range of slope rock mass'’’

KRR BT T,
A P I 2258
(T
L2 B A P 1oLk
()
s R 1 1 R S
(— AR ZA )
L2 T LR M .
(—AREAE A7) °
FUZ T E R R PR Ty =0.3 ~0.5h

AR, T, (BUTERD /7 h (B B ) BUE
AR RIS, AT ) T30 2 e 280D BB e MR B T
AR P HER PR AR A 3 B SR A BEAR 1D
e 14 2 S



138 r 2022 43 J

(a) D=1 (B HEE7.5m) (b) DIEFEA (B XL 7.5 m)
(a) D=1 (Disturbance area range 7.5 m) (b) D Exponential change (Disturbance area range 7.5 m)
Fy=1.39 Fy=1.47 Fy=1.36
(c) DEMEAAL (BIXAEFE 7.5 m ) (d) D =B fE (PR3 XFERT7.5m ) (e) DI AL CHEFFIMIE )
(¢) D Linear change (d) D Quadratic change (e) D Exponential change
(Disturbance area range 7.5 m) (Disturbance arearange 7.5 m) (Anchor reinforcement)

K3 A DR RS 134 4 R R

Fig. 3 Slope factor of safety under different D value distribution laws
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