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Blasting Safety Control of Large Section Tunnel in Upper Soft and
Lower Hard Composite Strata
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Abstract: A three-dimensional finite element dynamic analysis is carried out to study the variation law of
the maximum amplitude of the tunnel at different positions of the tunnel face with different single charge
blasting distances based on the Julong Avenue Station Project, the ninth station of the North Extension
Line ( Qianchuan Line) Project of Wuhan Rail Transit Line 7. The results indicate that the elevation
vibration amplification effect and side wall amplification effect of blasting vibration velocity should be
considered when the center diaphragm ( CD method ) is used for construction blasting. The control
indices of single charge of safety blasting are proposed based on the results of numerical analysis. The

results of both numerical analysis and field monitoring indicate that the control indices can effectively and

safely control the tunnel blasting operation.
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Fig.1 Geological conditions of the CD method

construction section
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Fig.2 Numerical analysis model
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Fig.3 Layout of monitoring points section
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Fig. 4 Distribution of plastic damage in tunnels

7357 - o okg
% 3.0F  BRENZER 2kg
|~ BEENIZE Ske

ﬁ 15
i 1.0F
BX 0.5}
E=S

05 101520253035 0 5 101520 2530 35
BT 5 ST B R /m T L T T O B /m

a FEIRIE B Om b BIREEES 10m

—,"3'5 — BT Ske —,"3'5 [ - AEREWIZIE Ske
0 3.0 — B RZE Ske 5 3.07 o BB MR ske
B2 §2s

®2.0 i 2.0f

115 15

& 1.0 & 1.0}

0.5 & 0.5}

® 5015202530355 0 5 10 1520 25 30 35
Wi S FEAES/m  WEE S %7 A8 B /m
¢ BIRFE B 20m d BRVRFEEE30m

5 AMEREHERNEEEES AR
Fig. 5 Distributions of peak vibration velocity

of the right tunnel arch waist
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Fig. 6 Distributions of peak vibration velocity

of the left tunnel arch waist
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Table 2 Vibration response with different single charge

at different parts of the tunnel
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