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Influence of empty hole diameters on blasting vibration of
parallel cut under confining pressure
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Abstract; In order to study the variation law of blasting vibration of parallel cut under different empty hole diameters
under confining pressure, cubic cement mortar test blocks with the sand cement ratio of 2 : 1 and the side length of
600 mm were first made. Then, the biaxial equal confining pressure loading cut blasting model test on the cubic
cement mortar test blocks was carried out by using the self-designed large combined steel frame with electro-
hydraulic servo loading system. Finally, a comparative study was conducted through numerical simulation analysis.
The results show that the influence of initial stress from the application of the confining pressure on blasting
vibration is manifested as asynchrony on velocity time-history curve. When the empty hole diameter increases, the
peak velocity of particle vibration due to cut blasting increases first and then decreases. When the empty hole
diameter is the same and twice of the diameter of blast hole, the proportion of low frequency band energy decreases,
and the frequency band energy of blasting vibration signal tends to move to medium and high frequency, which can
effectively reduce the vibration effect of parallel hole cutting blasting.
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Fig. 1 Loading mode and measuring point position of model test Fig. 2 Typical waveform of blasting vibration

1.2.1 = qa) W fF 4 5 X EL 43 B

R A5 75 3 6 S B ke A A R R S FL AR TN A B b XY\ Z = () WA R TR 4T X L 43 AT .
B & 3 A LA L A 25 fLE AR P3G 5 A B = W (A R OO F R 2 B A PR A A, (HAE 4 b
FILERE T AR Z W EIRE KT XY BIASJ7 1) (W B AR 2 . SC7E SE PR R TR AL B O T B AT
b /) s 10 4 Bl % AR B8 2 AR LA % S R A5 1) 5 i) B 3 WA I 7 B OG5 ) (2 [ BN B R AR

YE

=i
ka
5
t
~
St
T

P
77 1
J5 1]

t

WEAE PR 3R /(cm s ™)
o » o
VEE IR/ (em-s™)
o o

N

b=

4 L
21 2k
0 1 1 1 1 ] 0 " I 1 1 ]
1.6 2.0 2.4 7.8 3.2 1.6 2.0 2.4 7.8 3.2
ZHLER/em ZHLER/em
(a) M A (b) Ml =B
3 BB AR = a0 M R R

Fig. 3 Three dimensional peak vibration velocity of model test
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Table 2 Parameters of explosive and its state equation

B/ (kg » m™3) PEEE/(m o+ s™1) A/GPa B/GPa R, R, w E,/GPa

1200 3 300 214.4 0.182 4.2 0.9 0.15 4.192




oK 5 o A [ 25 AL B AR IR R LR A AR 2 114 5 ) « 49 -

2SRRI 3E ] MAT_NULL 28 SRS R, R A8 07 2 B 568 7 EOS_LINERAR_POLYNOMI-
AL JE SCREB TR ) FrR .
P=C,+Cipu+Cop>+Cip’ +(C,+Csp+CipHE, (3)
X PAEEET) . C WIRE TS E E WK AR NEE, o =1/(V — 1D,V AR,
FLRZS SRR S BOAAR S RS RO 3,
3 SEMBMRSHEEXSH

Table 3 Relevant parameters of air material and state equation

W/ (kg e m?) Co Cy C, Cs Cy Cs Cs E/GPa

1.29 0 0 0 0 0.4 0.4 0 2.5X10*

2.3 HERPILEIE
K BB ULAS 21 (9 45 1 2 P 5 A B 45 31 A A8 200 3 i SR S AT X L 20 A . TR 7 () Oy N28 A TR S il
e 20 2050405 2 L BIVKE 245 O A6 DR T 4 0 AR 0« L 7 (o) Sy A R 3 6 R 5 50 B S TR 3 T SR L R T

| ‘ =
T I"nf
e el

1145 1
1.00 ‘ [
0.90:I
0.80 |
0.70 _
0.60

0.50:I
0.40 _
0.30 _
0.20

0.10]
0.00

Al ﬁ‘

|

L ]

Ll
=

N R el

T
I

|

sEEE)

I
l RERNE I
] o asis | ™ P 3

!
B
<
7
=
I
|

; |
S 0 o

(a) N2stii i = @ (b) =L E 2.8 emB LA
B7 W5ttt

Fig. 7 Comparison diagram of simulated and test cracks
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