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Table 1 Data of vibration velocity of measuring line 90°

) 55, U/m V/(cm-s™) f/Hz Vy/(cm-s™) f,/Hz V,/(cm-s™") f,/Hz Vi(em's™)
1# 20 7.14 83 6.32 8.2 9.05 15.3 13.15
24 30 5.32 8.0 5.15 8.6 7.85 16.2 10.79
3# 40 2.95 8.1 3.17 58.5 5.39 18.9 7.60
4# 60 1.44 8.0 2.37 60.4 2.31 15.4 3.57
St 90 2.58 7.9 1.85 7.9 3.94 13.8 1.90
6# 130 - - - - - - -

FT2 60° MELIRENEE

Table 2 Data of vibration velocity of measuring line 60°

) 55, U/m Vi/(ecm-s™) f/Hz Vy/(cm-s™) f,/Hz V,/(ecm-s™") f,/Hz V/(em-s™)
T# —20 537 8.0 4.58 61.2 8.77 13.7 9.01
8# =30 4.33 17.7 3.71 60.6 7.92 14.0 6.31
ot —40 4.76 16.8 241 16.0 2.41 13.8 5.17
10# —60 1.35 13.5 1.09 7.9 0.81 20.2 1.50
11# 90 1.00 12.0 0.74 8.3 1.08 16.8 1.32
12# 130 - - - - - - -
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Table 3 Data of vibration velocity of measuring line 30°

IS I/m V/(cms™) f/Hz V/(cms™) f/Hz V/(cm-s™) f,/Hz Vi(em-s™)
13# 20 8.46 15.5 6.96 152 6.56 22.9 11.86
14# 30 3.19 18.1 1.82 23.5 9.46 15.1 9.68
15# 40 2.54 17.5 0.91 16.7 543 20.3 6.52
16# 60 1.32 20.1 0.99 8.8 222 16.1 2.79
17# 90 0.85 16.6 0.75 18.0 1.40 19.7 1.53
18# 130 0.36 19.1 0.38 17.3 0.54 17.9 0.65

R4 00 WEIRTEE

Table 4 Data of vibration velocity of measuring line 0°

5, I/m V/(cm-s™) f/Hz Vy/(ems™) f/Hz V,/(cm-s™") f,/Hz Vi(cm-s™)
19# 20 7.99 27.5 4.33 29.2 5.03 18.9 9.33
20# 30 3.13 26.1 3.03 213 6.91 18.2 7.34
21# 40 1.73 222 1.63 12.8 4.15 13.6 4.22
22# 60 1.03 18.2 0.85 18.3 1.13 14.2 1.16
23# 90 0.78 17.5 0.61 13.6 0.95 13.7 0.54
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Characteristics of space and time-frequency distribution of the vibration
in full-scale trunk gas pipeline explosion

MA Huayuan', LONG Yuan', LI Xinghua', ZHONG Mingshou', ZHOU Hui*, WU Jianyuan’
(1. Army Engineering University of PLA, Nanjing 210007, Jiangsu, China;
2. Baicheng Ordnance Test Center, Baicheng 137000, Jilin, China,
3. 75833 Army of the PLA, Guangdong 510000, Guangzhou, China)

Abstract: In this paper we investigated the damaging effect resulting from the vibration of pipeline gas

explosion using a full-scale pipeline gas explosion test and, after data analysis, found that the attenuation of

the pipeline vibration was more in line with the exponential distribution than with the classical power law

distribution, and that the vibration intensity was not evenly distributed in the space, with a vibration

enhancement in a specific direction. Adopting the improved MP-WVD algorithm, we also analyzed the time-

frequency characteristics of the vibration in pipeline explosion and found that the main frequency range of

vibration was 10—-20 Hz, with a duration of 0.1-0.2 s as well as a multiple loading. Finally, we observed that

the Rayleigh wave was stronger than the Love wave. These results can serve as reference for pipeline

construction and accident investigation.

Keywords: pipeline explosion; exponential decay; time frequency characteristics of vibration; safety design
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