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Research on Blasting Hole Network Layout Method
of Jointed Rock Tunnel under Ground Stress

LI Guo-qing" ,TAO Tie-jun” ,LIU Xia" , TIAN Xing-chao® ,XIE Cai-jin*,JIAN Bing-xi’
(" a. School of Civil Engineering;b. School of Mining, Guizhou University , Guiyang 550025 , China )

Abstract; In the process of tunnel blasting excavation, the influence of ground stress and joints on the blasting
effect of rock mass is significant,and they are two important factors that must be considered in the layout of tunnel
blasting holes. The static and dynamic mechanical parameters of jointed slate were obtained by indoor experiments by
taking the Tongan Expressway Bayue Mountain Tunnel as the engineering background. Based on the LS-PREPOST
software ,a three-dimensional numerical model of jointed rock mass tunnel blasting under different ground stresses
(3 MPa,6 MPa,and 9 MPa) was established to analyze the distribution of effective stress at different locations after
blasting. A method for the layout of blasting hole network in jointed rock mass tunnel under different ground stresses

was proposed ,and the method was verified based on on-site blasting experiments. The results show that ground stress
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has a restraining effect on crack propagation during jointed rock mass tunnel blasting, and the greater the ground

stress , the more obvious the restraining effect. The explosion stress wave will undergo multiple refractions and reflec-

tions at the joint location,leading to serious over-excavation. When the hole spacing of the contour holes in the grade

IV rock mass was set to 45 c¢m and the linear charge density was set to 0. 375 kg/m, the average over-excavation val-

ue was controlled within 20 ¢m. The designed concrete volume of the research section was 15.1 m®  and the actual

concrete consumption in the three on-site tests was 26.4 m’,23.7 m’ Jand 25.8 m’ , with an average concrete excess

consumption of 10.2 m’ and an average excess consumption rate of 67.5% ,which were all controlled within 100% .
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Fig. 1 Experimental rock samples
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Table 1 Slate static parameters

W p/ BRhBUE  phbii SRR IRA I
(kg-m™>) W f/MPa 8J 7/MPa  E/GPa A
2751 47.4 12.03 38.03  0.27
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Table 2 Slate constitutive model parameters
HEBH R B I KB FE 5%
p 2751 kg + m ™’ A 0.4 D, 0.02 Fy 0.004 P, 15.8 MPa
£ 47.4 MPa B 0.632 D, 1.0 M. 5.7x107*
G 14.972 GPa C 0. 000624 EF 0.01 P, 2.0 GPa
T 12.03 MPa N 2.335 My 0.10
SF\ax 20.0 K, 39 GPa
EPSO 1.0 K, —223 GPa
K, 550 GPa
*3 TEMBELSH
Table 3  Basic parameters of joint materials
P/ (kg m™) HVERIBE/ GPa HAAL BRI /MPa B/ GPa
2500 30 0.3 4 11.5
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Table 4 Basic parameters of emulsion explosive

R/ (kg - m™?)  MEE/(m-sT) A/GPa B/GPa R, R, ® E,/GPa Vv
1240 4200 214.4 0.182 4.2 0.9 0.15 4.192 1
x5 ZEEMREEXSH
Table 5 Basic parameters of air materials
p/ (kg - m™) G, C, G, Gy ¢, Cs Ce E Vo
1290 0 0 0 0 0.4 0.4 0 2.5e-6 1
6 MREMREASH TE ML 774858 3 MPa.6 MPa.9 MPa i, it
Table 6 Basic parameters of mortar material T HIE I R JPS A U A BN S35 51k 93. 1 MPa.
p/(kg-m™) E/GPa © 84. 1 MPa, 58. 8 MPa; 75. 2 MPa, 75. 8 MPa,
1850 1.6e -4 0.3

35 M

K6 whrnmEA
Fig. 6 Selected points for analysis
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