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Study on Millisecond Blasting Damage and Fractal Characteristics of Composite Rock Mass
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Abstract: To explore the damage distribution characteristics of rock mass caused by complex stress wave generated by blasting
in soft and hard composite rock mass, a double-hole blasting model of composite rock mass composed of rock [ (relatively
hard) and rock [l (relatively soft) was established based on LS-DYNA software. The damage law of rock under different
initiation sequence and initiation delay time was discussed. The results show that in the composite rock mass, after the
superposition of blasting stress waves, the stress waves in Rock | override those in Rock [I and propagate further. The
attenuation rate of effective stress in Rock | is larger than that in Rock Il . resulting in the overall effective stress in Rock [
being smaller than that in Rock II. The effective stress between the two blast holes in the composite rock mass decreases first
and then increases, and the overall effective stress in Rock [ is always lower than that in Rock [l. The fractal dimension of
rock decreases first and then increases with the increase of delay time. The fractal dimension of rock in Rock [ is larger than
that in Rock I when the blast hole is detonated first. The findings provide a reference significance for blasting construction in
rock masses engineering under similar conditions.
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Table 1 Parameters of explosive material and state equation
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Table 2 Parameters of rock material

W/ BURSREE/  fOE SRR/

jany v \ |
A fem®) MPa B L GPa L
i 2.70 92 0.1 55 0.140
Il 2.30 60 0.1 24 0.258
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Fig.1 Blasting model of composite rock mass
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Fig.2 Comparison between blasting test results and
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numerical simulation results

2 HEABUNE RN

21 AREZEHAMETESEKBREERST

Pl 3 R B4 T A XL % T K 253 H8 5 100 pos
200 1,300 ps I AAT RN 7 2 18T . 4 K 25 M )
100 ps B, L L 7™ A5 B9 N 7 904 18 A 422 il o RV g 90
TR A L rp A 4 8 B s 2 0 25 AR R 200 ps
W 155 I WA AL ™ Az /9 1 7 30 2 28 A1
ARk A TR UL EE B P R g A A AL O
2 2 A AR I T A A 1 L B RO B R 5 AR 2k
HRIG 300 pus I Bt 25 2 7 S 3 000 084 o R A0 L )
(1 5 J3E 0 i 2 S 0, PR 00 s 4 D R A0 T 44 90 22 1)
H B — 2 A R Al

S5 A VR PTH AL ] P 3 A8 I 39 A3 2500 ) = P
A Pos . FEZGRBEE i T AR ALY AR 1 A
[ 5 A1 A B T B RN T 22 50 A T R
WA BN R Ta A L B RN T . T AR 8
R AC s | L s S B ol U DAV B i S U R 1
T, 22 3 47 36 R i i A A A 1L B AR 8 O
NG A LA L O s A 1A R
WS s a0 1L P R ) AR AT L R AR A
JSE 33 VA B A 2 A I H i) e S R 9 1 3 T AR
& AE S ST I A5 B — S = I R X
RN T 32 XS A B R

200 ps|

(a) B 1 WILFENRE

(b) AF LRILFEZER
B3 HREAENLEHREREN=E

Fig.3 Effective stress contours of double-hole

blasting in homogeneous rock mass
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Fig.5 Effective stress contours at different
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Fig.6 Effective stress contours at different

times when the delay time is 100 ps
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Fig.7 Effective stress contours at different

times when the delay time is 200 ps
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Fig.8 Stress wave superposition process of

double-hole blasting
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Fig.9 Peak effective stress at measurement points

under simultaneous initiation
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Fig.11 Peak effective stresses at monitoring points when left borehole detonates first
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