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Abstract: To reveal the propagation characteristics of blasting vibrations induced by blasting demolition of a re-
inforced concrete support beam in a deep foundation support system, the vibration velocities and frequencies in the
horizontal and vertical directions of the support system and the response spectrum characteristic of the enclosure
structure of the foundation pit are analyzed based on the monitored vibration data. The vibration test lines were laid in
the same and the upper layer to the support beam. The results show that the vibration velocity decays rapidly with the
increase of distance. The peak vibration velocity at the blasting layer is 5 ~7 times than that of the upper layer within
50 m of the blasting area. However, the peak vibration velocity of the blasting layer gradually attenuates to 1 ~2 times
than that of the upper layer outside 50 m of blasting area. Besides, there are obvious differences among the compo-
nents of vibration velocities in three directions in the blasting layer. The radial component has the largest peak value,
which is 2 ~5 times of the vertical component. On the contrary, the three components of vibration velocities in the

non-blasting layer are close to each other. Meanwhile, it is high frequency vibration in the support beam,and the vi-
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bration frequency of the blasting layer is slightly smaller than that of the non-blasting layer,and both of them have a

steep increase phenomenon in the supporting structure of the foundation pit. When the support beam is demolished by

blasting, the short-period response spectrum of the enclosure structure of the foundation pit is obviously beyond the

designed spectrum,and the blasting vibrations will have a certain influence on the enclosure structure. The related re-

sults can provide references for the design of blasting demolition of support beams , vibration control , and the dynamic

response analysis of enclosure structure of a deep foundation pit.
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Fig. 1 The deep foundation pit supporting beam

system and its surrounding environment
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Table 2 Blasting vibration monitoring results of test line 1

g am O (s TR IR/ He WA 1133/
I = 1 I 3 I = o 1 I 3 o -1
1 7 236.900 137.000 253.70 56.9 12.6 45.5 16.563 22.312 27.601
2 21 93.570 78.950 179.20 56.9 4.8 78.8 14.098  6.539 24.218
3 35 84.340 39.020 129.80 42.7 51.2 44.5 4.433  3.844 8.017
4 49 25.390 10.040 55.48 33.0 32.0 50.0 1.379  0.780  2.550
5 64 3.452  5.076 10.43 73.1 68.3 44.5 0.438 0.658 0.724
®3 Lk 2 BERENEM LS R
Table 3 Blasting vibration monitoring results of test line 2
S d/m PRBN S/ (mm - s7") PRENIFE/ He WAL Jn o B2/ g
I 10 I /1 - -4 = I 1 - -4 <L
6 7 42.870 44.100 36.260 108.0  46.5 26.9 4.854 3.643 3.719
7 21 22.990 23.150 24.540 89.0 62.1 30.6 2.126  1.642 1.445
8 35 17.400 27.290 23.310 58.5 51.2 32.0 1.849 1.379 1.662
9 49 7.771  9.750 11.020 30.1 31.0 36.6 0.527 0.530 0.596
10 64 4.043 5.344 6.715 93.1 41.0 36.6 0.375 0.425 0.309
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Fig. 9 Blasting vibration waveform of point 1
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Fig. 10 Blasting vibration waveform of point 6
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Fig. 13 Response spectrum and design spectrum of point 5
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