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Monitoring on Blasting Vibration Effect of
Tunnels Undercrossing Civil Buildings
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Abstract; Relying on the right line of Shijueshan Tunnel Project Xiamen, Fujian undercrossing the civil build-
ings, an automatic blasting vibration meter was arranged in the corner of the first and second floor of the civil
buildings, the long-term vibration monitoring caused by blasting excavation was conducted. The results show
that: the blasting vibration velocity increases with the decrease of the distance between the measuring point and
the tunnel face on the whole. The vertical velocity in the three-direction velocityies is not always the maxi-
mum, but the dominant frequency is less than 30 Hz, and the vertical velocity proportion is the largest. The
vibration velocity and dominant frequency should be analyzed together, selecting the dominant directional vi-
bration velocity, or according to the natural frequency of the building, selecting the velocity of directional vi-
bration corresponding to the close main frequency. When the distance between the measuring point and the
tunnel face is 10-50 m, the blasting vibration velocity will be significantly amplified, while the main frequency
has certain attenuation, the radial and vertical main frequency attenuation are close to the natural frequency of
the house. When the distance between the measuring point and the tunnel face <50 m, as the tunnel face

moved away from the measurement point, vibration velocity influence coefficient C, initially increases and then
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decreases, dominant frequency influence coefficient C, initially decreases and then increases. The vertical direc-
tion of the cavity effect > radial direction > tangential directtion. The maximum value of C, is 3. 4 and the
minimum value of C; is 0. 35.

Keywords: blasting vibration; undercrossing tunnel; civil buildings; cavity effect; dominant frequency influ-

ence coefficient
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Fig. 1 Plan of tunnel and civil buildings (unit: m) Fig. 2 Geologic profile of right line tunnel (unit: m)
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Fig. 3 Relationship between blasting speed and distance of left line tunnel
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Fig. 4 Relationship between blasting speed and distance of right line tunnel
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Fig. 5 Relationship between main frequency and distance of left line tunnel measuring point
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Fig. 6 Relationship between main frequency and distance of right line tunnel measuring point
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Fig. 7 Comparison of vibration velocity of measuring points before and after right line tunnel undercrossing
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