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Vibration Characteristics of Gas Pipeline near
Blasting in Silt-rock Strata
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Abstract: Since uneven stress on the cutter head can easily lead to surface collapse accidents when a shield ma-
chine passes through the silt-rock strata, the rock stratum can be blasted and broken by drilling blast holes on the
ground surface before the shield machine arrives. However, the seismic waves generated by the blasting would threat-
en the safe operation of adjacent gas pipelines. In order to study the vibration characteristic of adjacent gas pipelines

during blasting in silt-rock strata,the rock breaking project of silt-rock strata in the shield section of Hengqin Station
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and Henggin North Station of Zhuhai Metro was selected as the research background. Firstly,the on-site blasting vi-

bration was tested. Then, the ANSYS/LS-DYNA software was used to simulate the blasting process and invert the

physical and mechanical parameters of the materials at the blasting site. Finally, the vibration characteristic of the gas

pipeline was analyzed. The research results show that the PPV ( peak particle velocity) on the pipeline decreases with

the increase of the horizontal distance from the explosion source in the axial direction of the gas pipeline. Meanwhile,

the maximum PPV position is perpendicular to the center line of the blast holes. Furthermore , the surface PPV above

the gas pipeline decreases along the pipeline axis as the horizontal distance from the explosion source increases,and

the maximum PPV position is also perpendicular to the center line of the blast holes. Besides, there is a functional re-

lationship between the surface soil PPV, along the axial direction of the gas pipeline and the PPV, on the outer wall

of the gas pipeline,which is ¥, =0. 60V, + 1. 29. More importantly,the PPV of the gas pipeline’s inner and outer of

the gas pipeline are basically the same.
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the elements on the water supply pipeline
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Table 2 The PPV of the gas pipeline along the axial direction

TEX R T A E S/ m 0 0.60 1.20

1.80 2.40 3.00 3.60 4.20 4.80 5.40 6.00

M S PPV/(em - s7')  3.67  3.68  3.64

3.57 3.47 3.36 3.22 3.09 2.91 2.78 2.57

TSRS 5], PPV JE 7 Bl 25 I 1 1 VR /K -
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Table 3 The PPV of the surface above the gas pipeline along the axial direction

B X FR - ThT (4 25/ m 0 0.60 1.20

1.80 2.40 3.00

3.60 4.20 4.80 5.40 6.00

IEIE FHEM PPV/(em - s7')  3.51  3.49  3.47

3.42 3.36 3.30 3.18 3.14 2.93 3.05 273
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Fig. 10 The PPV of the surface above the gas

pipeline along the axial direction
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Table 4 The PPV on the inner wall of the gas pipeline
biili- 0 30 60 90 120 150 180 210 240 270 300 330
PR AGTBNBER) PPV/(em - s7') 3.62 3.63 3.68 3.67 3.67 3.63 3.65 3.61 3.59 3.54 3.61 3.60
HRORE) PPV (o T TH N BE 60°4b , die PPV Oy JE 7™ AR A MR A - -8 VA 3 5 g ) R 5
3.68 cm/s; I/ PPV (L T4 TH N BE 270°40 vl iESTIR U IE YD 2 WO B AT B, S BT AR
PPV & 3. 54 cm/s; ix K PPV J& & /M PPV [1§ i) PPV AJa],
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TERR S I N BE I, PPV 7 3. 54 cm/s Al MAAUE TESMEEANTR] I 1] ) PPV I 5 FITE] 13
3.68 em/s Z[A] fHAEATT £UR0 PPV SRl 4B R
x5 BMSEEMEY PPV
Table 5 The PPV on the outer wall of the gas pipeline
ffRE/© 0 30 60 90 120 150 180 210 240 270 300 330
RS AGTBEAME PPV/ (em - s7')  3.61 3.63 3.66 3.70 3.64 3.64 3.62 3.67 3.57 3.56 3.61 3.62
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Fig. 13 PPV on the outer wall of the gas pipeline

IR PPV AL TR U4 18 SMBE 90° b, fir K
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Table 6 PPV on the inner wall and the outer wall of the gas pipeline
A/ 0 30 60 90 120 150 180 210 240 270 300 330
W NEE PPY/(em - s7')  3.62  3.63 3.68 3.67 3.67 3.63 3.65 3.61 3.59 3.54 3.61 3.60
EEAMEEPPV/(em - s7')  3.61  3.63 3.66 3.70 3.64 3.64 3.62 3.67 3.57 3.56 3.61 3.62
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