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Numerical Research on Effect of Blasting for Stability of
Chamber

LIU Xiao-guo
(China Railway 14th Construction Bureau Co Ltd, Jinan 250014, China)

Abstract: In view of the influence of blasting vibration on the safety of underground cavern, an underground
stope of iron mine was taken as the research object, numerical simulation and statistical analysis were used to study
the influence of blasting vibration on the stability of the roof and floor, the cutting chamber and the mining gateway
of the drilling chamber. The results show that the calculated results of the numerical model agree with the actual
monitoring data by 98%. Compared with the floor, the blasting vibration and effective stress of the roof of the drill-
ing chamber have a large reduction, which are respectively decreased from 3. 56 MPa and 0.4 cm/s to 0. 68 MPa
and 0. 03 ecm/s. Near the cutting area, the effective stress in the surrounding rock of the roadway is decreased rapid-
ly, from 0. 8 MPa to 0. 09 MPa at 30m and 210 m. However, the influence of the maximum charge of a single sec-
tion on the rock drilling chamber, cutting area and surrounding rock of the tunnel is different. The vibration speed
and the peak value of effective stress increase respectively 60% and 64% with the doubling of the maximum charge
of a single section. The numerical calculation model established in this paper can effectively reflect the stability of
the chamber, which is helpful to evaluate the stability of the stope and reduce the damage of chamber blasting.
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Fig. 1 Blasting hole design of underground mining
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Table 1 Mechanical parameters of various rock masses

T i) LRI AR SMERR e e mesA )
JE/MPa J&/MPa GPa
HEI TS 3100 24.5 1.37 14.8 0.26 0.76 29.1
iRz QliE =y 3010 15.3 0. 86 11.4 0.28 0. 64 25.1
Ut % K & 3100 24.3 1.36 14.7 0.27 0.73 26. 8
M BE 3010 15. 4 0. 88 11.5 0.29 0. 66 25.1
WA A B 3170 33.6 1.91 26. 4 0.24 0.83 31.5
AR 3010 15.6 0.86 11.5 0.29 0. 68 25.3
IR 3100 24.5 1.37 14.8 0.26 0.73 29.2
TEEK S 3280 37.7 2.13 28.6 0.23 0.85 31.7
i B w 3470 40.3 2.27 29.6 0.22 0.86 34.4
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Table 2 Characteristic parameters of explosive performance

IWL AR F RS
R/ (kgem™)  FEE/(mes™) C-J JE71/GPa
A/GPa B/GPa R, R, w E/GPa
1500 4500 3.62 0.55 6.5 1.0 0.35 3.51
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Fig. 2 Numerical model of mining blasting (unit:m)
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Fig. 3 Monitoring waveforms of vertical blasting vibration velocity of first point
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Fig. 4 Simulated waveforms of vertical blasting vibration of first point
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Fig. 5 Diagram of the location of the unit in the roof

and floor of the rock drilling chamber

AW A5 SF- $4 A 450 g R A iR S R AN 1 6
Ji7R

P 6 S~ il 2 JE AR 1 A %50 ) e B 9 el i
TR RN C R Y XA R0V T 538 3. 56 MPa
I, 3 B4R S a3 0. 4 m/s, I R 0E F 7
B iR 3 R . TOURR 1 F S RN TR

Element no.

A avg-81551
81551,80242,82860,82299,23955

4140371 (Pa) (E+6)
s @

T
=
=

SR E (s) }

()R T1
(a)Effective stress

04—
Element no.

03+
L A avg-81551
81551,80242,82860,82299,23955

0.3

Fef AN (mis)

04

05 g i U g t f ! t . } . } .
0 0.05 01 015 02 025 03 035 04

:in:-&MSM i SE  (s)

(b) T ] 1% 5y ok

(b)Vertical vibration velocity
6 i 2 TR AR i 2%

Fig. 6 Time-history curves of rock drilling chamber floor
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Fig. 7 The effective stress fitting (8th order) curve of horizontal roadway surrounding rock
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Table 3 Peak Vibration Velocity at Different Single—stage Maximum Drug Volume
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Fig. 8 Time-history curve of the vertical average vibration ve-

locity of the rock chamber
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Table 4 Peak effective stress at different single—stage maximum dosage
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Fig. 9  The effective stress fitting ( 8th-order) curves
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