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Analysis of pre-splitting blasting in rock burst

area of N-J hydropower station

NING Guangzhong' HU Quanguang' YAN Xiao' WANG Luyu’
(1. No. 3 Engineering Co. Ltd. China Gezhouba Group Xi‘an 710000 Shaanxi China;
2. State Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock and
Soil Mechanics Chinese Academy of Sciences Wuhan 430071 Hubei China)

Abstract: In order to analyse pressure relief of the rock burst area of N-J hydropower station diversion tunnel in Paki-
stan the rock burst proneness test of sandstone SS- inconstruction area was presented and the elastic energy index was
used as judgingrock burst proneness. The results showed that the construction area was strong rock burst area. It was
necessary torelease the stress of drill hole by presplitting blasting. The numerical simulation of presplitting blasting was
presented by extended finite element method ( XFEM) . Considering spacing and tensile strength the simulation of
borehole stress relief included the results that tensile strength was 4 6 8 10 MPa when spacing was 0.5 1.0 1.5 2.0
2.5 m respectively. The energy dissipating rates and minimum impact forces to drill hole wall were analysed. The re-
sults of numerical analysis showed that the energy dissipation rate of presplitting blasting increased with the spacing of
drill hole presenting a trend of exponential form. When the calculated impact stress was less than the rock limited dy—
namic tensile strength the blasting wouldn’t cause the blasting of the blasting wall. In order to ensure the pressure relief
effect spacing of drill hole should be optimal layout.
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140 Table 1  Mechanical parameters of SSH sandstone
/ / / /
TBM (kg *m™) GPa MPa (°)
2 600 8.3 0.25 1.6 40
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Fig.1 Theuniaxial compression test failure mode of
° SSH sandstone
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S WET o ( O. 7 ~
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° N_ cbsp d)sl WET = d)sp/
TBM b, o
90 mm N D01 ~D10 2 o
o 2 Ss4
Table 2 Rockburst proneness of SS- shanstone
/GPa 0, /MPa Wer
DO1 64.3 212.3 5.97
D02 37.0 143.2 7.24
NI Murree D03 49.9 166. 9 4.77
TBM D04 58.6 198.9 4.27
2 km 25m 11.5 km D05 35.5 121.5 9.29
. D06 60. 1 197.7 4.07
. NE30°.NE8S0° D07 58.8 187.1 4.41
NW320° D08 32.3 132.3 9.74
D09 34.8 123.8 8.74
o . v
D10 47.7 139.7 6.78
I (45 ~60) °
\Y (45 ~90) ° 17 D Wi s2

o 1 2< Wi <5.0 i Wi =5.0
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o : 90 mm
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1 o
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Table 3 Calculation parameters of stress release hole
/MPa /(°) /MPa /(MPa » m'"?) /(N+m™)
4 53 4.7 0.37 42.78
2.2 0
100
2 o
3 0.5m 4 MPa

Fig.3 Crack propagation when drill holespacing was
0.5 m and tensile strength was 4 MPa

2
Fig.2 Mesh partition of computational model
Y
X o
4 1.0m 4 MPa
2.3 Fig.4 Crack propagation when drill holespacing was
1.0 m and tensile strength was 4 MPa
o 0.5.1.0.

1.5.2.0.2.5m 4.6.8.10 MPa 4 8 o

o 3~7 4 MPa

0.5.1.0.1.5.2.0.2.5m o
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4
Table 4 Minimum impact forces to drill hole wall of crack

propagation in pre-splitting blasting

MPa

D, s D, D, D,, D,
4 105. 63 150.30 193.50 236.55 279.30
109.97 157.14 203.70 247.80 292.50
8 114.59 164.25 212.70 261.45 307.81
10 119.28 170.73 222.60 273.90 321.60

D, 1.0m.
5 1.5m 4 MPa :

Fig.5 Crack propagation when drill hole spacing was 1.5 m
and tensile strength was 4 MPa

8
Fig.8 Minimum impact forces to drill hole wall of crack
propagation in pre-splitting blasting

6 2.0m 4 MPa 2. 4
Fig.6 Crack propagationwhen drill hole spacing was
2.0 m and tensile strength was 4 MPa i
Qs
£=0, (1)
Qs » Qo
5 9
0.5.1.0.1.5.2.0,
’ zam 4 Mpa 2.5m 4.6.8.10 MPa
Fig.7 Crack propagation when drill hole spacing was o
2.5 m and tensile strength was 4 MPa
5
Table 5 Dissipated energy meter and energy dissipating rates of pre-splitting blasting
D, D, D,, D,
/MPa / / ! /
(J+m) (J+m) (J+m) (J+m)
4 68 555.5 0. 154 309 606 0.171 764 317 0. 193 1413 850.0 0.222
6 94 021.9 0. 155 416 525 0.173 912772 0. 195 1456 230.0 0.226
8 118 570.0 0. 168 457 274 0.184 1132515 0.204 1601 020.0 0.243
10 150383.0 0.200 496 425 0.207 1354 873 0.235 1743 930.0 0.270
D, 1.0 m.

5 9 0. 154 ~0.270
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Fig.9 Energy dissipating rates of presplitting blasting of
different spacing drill holes

N

4.07 ~9.74

0. 154 ~0.270
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