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SPACING AT HIGHWAY EXPANSION PROJECT
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Abstract: Based on the uncommon tunnel—Damaoshan tunnel, the stability control technology of tunnel is
studied when blasting construction on new-built tunnel, combining with the current study results and codes.
According to the modern information construction theory, and the field monitoring technique is used to obtain the
blasting vibration velocity and regression analysis result, the critical value of particle vibration velocity of existing
tunnel is defined as 20 cm/s, then the blasting parameters are optimized. The final monitoring result indicates that
the operation of the railway is not influenced by the construction of tunnels obviously. At the same time, the
numerical simulation is employed to get the law of vibration velocity in disturbanced rock and exiting tunnel wall
rock variation with time. The largest blasting velocity of rock can be proved to be accordance with the criterion,
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which validates that this kind of control technique about blasting stabilization is reasonable. Through data

analysis, some results are obtained: vibration velocity at tunnel shoulder is that at the bottom 1.19 - 3.99 times,

vibration velocity at tunnel waist is that at bottom 1.10 - 3.11 times, vibration at head-burst side is that at back

side 5 - 10 times. The research result offers the theoretical and methodological experiences to the similar

engineering.

Key words: tunnelling engineering; tunnel with small clear spacing; blasting monitoring; numerical simulation
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Fig.1 Double-wall pit hole layout guide in grade V rock of new-built tunnel(unit: mm)
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Table 1 Millisecond blasting charge parameters at the left side

of pairs of lateral wall in group V rock
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Table 2 Blasting design parameters of peripheral hole
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Fig.2 Arrangement of monitoring points in the longitudinal

profile
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Table 3  Vibration velocities of monitoring points along the
-1

tunnel axis in grade V rocks cm *s
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Fig.3 Arrangement of monitoring points in the vertical

cross-section
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Fig.4 Envelope diagram of peak vibration velocity along
whole cross-section in grade V rock of left existing

tunnel(unit: cm/s)
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Table 4 Regression empirical equations of different rock

vibration velocities
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Table 5 Control threshold of blasting vibration velocities for

part of domestic tunnels with small clear spanning
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Table 6 Millisecond blasting charge optimization parameters

at the left side of pairs of lateral wall in grade V rocks
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Table 7 Blasting optimization design parameters of

peripheral hole
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Table 8 Vibration velocities of monitoring points at shoulders

1

of left lane of the tunnel in grade Vrocks cm s
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Table 9 Specific parameters of explosives and the rock matrix
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Fig.5 Vibration velocity-time curves of cross-section at

working face in existing tunnel
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Fig.6 Comparison between blast vibration velocities calculated
and measured values chart near the blasting side of left

existing tunnel
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