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Abstract; The study of tunnel blasting construction technology under complex rock conditions is of great signifi-
cance for achieving good blasting effects and avoiding the occurrence of geological disasters. Relying on Dingzhai
flood control and drainage tunnel project, aiming at the tunnel blasting excavation under complex geological condi-
tions ,a complete set of tunnel blasting construction technology is proposed that integrates the analysis of the exposed
rock mass at the tunnel face,advance geological forecast,advance support,and optimization of blasting construction
scheme. Firstly, the exposed rock mass of the tunnel face is analyzed ,and the development range and degree of ad-
verse geological body in front of the tunnel face are detected by geological radar method ; Then , the surrounding rock
conditions of different parts in front of the handcart are predicted based on the detection results of the ground pene-
trating radar method. For the parts of the rock mass where there may be unfavorable geologic bodies such as broken
zones , karst caves,and karst fractures ,advance drilling is used to determine the location and range of the broken zone
or the range and extent of karst zone,and corresponding advanced support and stability control measures for sur-
rounding rocks are proposed ; For the parts with relatively complete rock mass, blasting excavation is carried out ac-

cording to the conventional construction scheme. Finally,the results of advance geological forecast and the recorded
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drilling speed are combined to evaluate the distribution and range of the unfavorable geologic bodies, determine the

types of surrounding rock masses to be excavated in different locations,and optimize the blasting construction plan.

After the field application , the tunnel contour shaping effect is better,and the over-under-excavation has been effec-

tively controlled. There were no landslides ,mud outbursts and water gushing in unfavorable geologic sections ,and ef-

ficient and safe excavation of the tunnel was realized. The blasting construction technology can provide a reference for

the construction of similar projects.
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nique for advance geology; optimization scheme
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Fig. 1 Construction flow chart
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Table 1 Common dielectric constants

A RFE FHXT A ELH 3 HE/(m-nm™")
=5 1 0.300
& 81 0.033
i g ~12 0. 060
s 7 0.090
B4 6.8 ~8 0.100 ~0.110
K& 7~8 0.106 ~0.115
T 4~9 0.100 ~0.150
— | &5 R

B2 HEESEITRRERE
Fig. 2 Schematic diagram of advance

detection principle of geological radar
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Fig. 3 Schematic diagram of geological

radar survey line layout

{a} Left side of tunnel face

(b) Right side of tunnel face
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Fig. 4 Exposed rock mass of tunnel face
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Fig. 5 Geological radar detection results
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Fig. 6 Blast hole layout for blasting excavation

of class Il surrounding rock ( unit;cm)
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Fig. 7 Blast hole layout for blasting excavation

of class V surrounding rock (unit;cm)
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Fig. 8 Blast hole layout for blasting excavation

of class IV surrounding rock (unit;cm)
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Table 2 Drilling and blasting parameters of blasting excavation under different surrounding rock conditions

ISR T Y I S By
HRETL 16 2.3.3.4 80 2.0.2.6 MS -1
L 2 3.2 70 2.2 5.7
HHFE HETL 23 3.2 60 2.0 MS -9
JEUEiN 35 3.2 40 0.9 MS -11
JEARTL 15 3.2 70 1.8 MS - 13
Mm% HETL 52 3.2 70 2.0 1.3.5.7.9
THiE  EH 20 3.2 40 0.9 MS - 11
JEARFL 21 3.2 70 1.8 MS - 13
HrETL 3 2.4 80 1.4 MS -1
el 6 2.4 80 1.8 2.3
L 9 2.2 70 1.4 MS -4
kHFE RS 22 2.2 70 1.4 5.7
V& BhTL 17 2.2 60 1.4 MS -9
JEUEiN 35 2.2 40 0.5 MS -11
JEARTL 15 2.2 70 1.1 MS - 13
L2 E N 60 2.2 70 1.4 1.3.5.7.9.11
THiE  EH 20 2.2 40 0.5 MS -13
JEARTL 21 2.2 70 1.1 MS - 15
HRETL 8 1.2 80 0.6 MS -1
HRETL 16 1.2 80 0.5 1.3
L 10 1.2 70 0.5 MS -5
LE L 13 1.2 70 0.7 MS -7
WL 18 1.2 60 0.8 MS -9
JEUEiN 27 1.2 40 0.3 MS -11
V& JEARTL 17 1.2 70 0.4 MS - 13
HWEhTL 32 1.2 70 0.9 1.3.5.7
miE  ESTL 14 1.2 40 0.3 MS -9
JEARTL 13 1.2 70 0.4 MS -11
WL 40 1.2 70 0.9 1.3.5.7.9
THiE  EH 16 1.2 40 0.3 MS - 11
JEARFL 17 1.2 70 0.4 MS - 13

(&) W HE A

(a3 Class M rock mass

(b) Class I¥ rock mass

B9 AFEE BT BEITZREER

Fig. 9 Effect of blasting excavation and forming under different surrounding rock conditions
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(c) Class V rock mass
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