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Fig. 1 Layout scheme of measuring points Fig. 2 Sketch of cutter assembly
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Fig. 3 Layout scheme of measuring points
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Table 1 Technical parameters of the vibration recorders

pES BBIER 4 A3 ] /Hz ER/(cms™) SO % PRI
Blast-UM 3 5~300 <35 0.1 1 000~10 000
TC-4850 3 5~500 <35 0.1 1 000~50 000
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Fig. 4 Explosion process
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Fig. 5 Time of arrival of seismic waves Fig. 6 Time for mushroom cloud formation
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Table 2 Main parameters of gas model

R A B/ (g-em™) R NEE/(g-em® us )
BHNRE *MAT _NULL 9.160x1072 *EOS_LINEAR POLYNOMIAL 3.00x107
BHME R, *MAT NULL 1.292x107 *EOS_LINEAR POLYNOMIAL 2.50x10°°

®3 eRRAIESY

Table 3 Main parameters of metal model

A RS WE(gem™)  BIUIER/(gem T us)  IARALL KT A RE/(g-cm’ ps %)

HUWHEL *MAT JOHNSON COOK 7.89 0.77 0.3 *EOS_GRUNEISEN 3.00x107™

F4 THEBTESY

Table 4 Main parameters of soil model

TR iy =nes HJE/(g-em™) SRR/ (g-em - us ) FEp /N4

RNy *MAT_PLASTIC_KINEMATIC 1.8 3.23x107* 0.25

102201-4



%39 4% THHe i, S VR R B AR b T 3l ) R I 5 B AT Y 510 39

Free boundary condition

Symmetric boundary conditions
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Fig. 8 Gas model Fig. 9 Pipeline model

22 HEERRSH

P10 g e R 1R A8 T T 240 DA THET 45 2R, i 1] 10 7T DL, 45 BETE ) Ik 25 AV N g TR UMY R D
TRABEKRAI, mMEY 5K, WE S von Mises 25 KA LIE 1, B T8 BELE = I SRR VE TR 0] 19
MFKIT, FERT R ZRBCAL 7= 2 T BRI S e, T80T BIRARE i 1518, kAR . REg
T R R (] R R, B 50 ms Ze A {5 L AR BE B R AR RO B ZY 5 m B E

(a) =5 ms (b) =15 ms 0{/MPa
600.0

[ 501.7

- 400.3

(¢) =30 ms (d) =50 ms + 305.0
L 206.7

I 108.3

10.0
K10 A TR A R

Fig. 10  Simulation results of pipe cracking
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Fig. 11 Pressure states of gas inside the pipeline
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Fig. 12 Pressure curves of gas in pipe
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Fig. 13 Comparison of simulation and experimental results
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Fig. 14 Simulation results of pipe wall cracking
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Fig. 15 Cracking rate of pipe wall
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Fig. 16 Pressure state in soil
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Fig. 19 Time-frequency energy distribution spectrum
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Fig. 20 Particle vibration displacement

102201-8



539 4 THAR i, S VR o P U I AR b T 30 1) S B X 5 BB AR 5 10

3 & it

A 3 A T 06 PN BB AR ADURR 45 G ) 3, v L v R DR SR A T AR 7 A ) b TR sh sy R AT T
WF5% . 155 7 & T 0D1422 mm-12 MPa-X80 HiA% KSR 45 18 1) — 64518 .

(1) HE b 5 e AR AR5 T o i o 1) b T 1R s 8 b 2 7 A 120 1 B, BV B M R rp . B
R YRR SRR AT R IR 7 A W Sl 7 b T R B A0

(2) B TT 2402ty T P83 i e A 0 8 B 1) W J 7E 4 B0 A TV 1 T 1o J1 4 v, A8 RE AL BLAE
BEAb SRR W R AR Bk AT . A TE 1k 28 A AR T 1 T R A R, AR
TIAS 2 UAHE R (45 BE e A R 14 o 1R A

(3) 45 RE S H ORI BF R AE 322k A A 1 M4 RE SR T8 4y, [R] el 78 45 38 IR A — 2 B R AE
T REBT R T R0 B K RE 249 50 m/s, B 7 A B4 S P bR A v 2 A A 47 0 9 Rk L N T, BB K
T TR Sh RN

(4) BB FR A 5 | RS 0 b T 9 3 1) S92 A3 20 7 i) 32 B 43 A 7 T T TE A A 0 T TR U A T R
SN A5 ISR T 1) DA R B I R i K5 [ R B RE R

B 3 Hk:

(] EARHE, ARlear, s R R KR EBUR S & R T5 1) [9]. 1§ PR A7 2 5, 2013, 21(8): 76-79; 109-110. DOL:
10.3969/j.issn.1004-7298.2013.08.012.

o

WANG Baoqun, LIN Yanhong, JIAO Zhongliang. Status and development direction of China’s natural gas pipelines [J].
International Petroleum Economics, 2013, 21(8): 76-79; 109—110. DOI: 10.3969/}.issn.1004-7298.2013.08.012.

[2]  VEREMS. RERRRAR RIS MR E TR R EIT 0404 (1], TRk, 2018, 27(4): 11-16; 22.

FAN Zhaowei. Global natural gas development pattern and the analysis of development direction of natural gas in China [J].
China Mining Magazine, 2018, 27(4): 11-16; 22.

(3] &1, RVREN. ThilE AR TE R R IR 558 50T (0], iUz, 2013, 32(7): 692-697.

DANG Xuebo, LI Huaiyin. Development and characteristics of central Asian natural gas pipelines [J]. Oil and Gas Storage
and Transportation, 2013, 32(7): 692—-697.

[4] DONG Gang, XUE Lin, YANG Yun, et al. Evaluation of hazard range for the natural gas jet released from a high-pressure
pipeline: a computational parametric study [J]. Journal of Loss Prevention in the Process Industries, 2010, 23(4): 522-530.
DOI: 10.1016/j.j1p.2010.04.007.

[5] LOWESMITH B J, HANKINSON G. Large scale experiments to study fires following the rupture of high pressure pipelines
conveying natural gas and natural gas/hydrogen mixtures [J]. Process Safety and Environmental Protection, 2013, 91(1):
101-111.

[6] SKLAVOUNOS S, RIGAS F. Estimation of safety distances in the vicinity of fuel gas pipelines [J]. Journal of Loss
Prevention in the Process Industries, 2006, 19(1): 24-31. DOI: 10.1016/j.j1p.2005.05.002.

[7]  BARALDI D, KOTCHOURKO A, LELYAKIN A, et al. An inter-comparison exercise on CFD model capabilities to simulate
hydrogen deflagrations in a tunnel [J]. International Journal of Hydrogen Energy, 2009, 34(18): 7862-7872. DOI:
10.1016/j.ijhydene.2009.06.055.

[8] GALLEGO E, MIGOYA E, MARTIN-VALDEPENAS J M, et al. An intercomparison exercise on the capabilities of CFD
models to predict distribution and mixing of H, in a closed vessel [J]. International Journal of Hydrogen Energy, 2007, 32(13):
2235-2245. DOLI: 10.1016/j.ijhydene.2007.04.009.

[9]  SU Huayou. Analysis of characteristics of compound vibration and effects to surrounding gas pipeline caused by impact and
explosion [J]. Procedia Engineering, 2011, 26: 1835-1843. DOI: 10.1016/j.proeng.2011.11.2374.

[10] YANG S, FANG Q, ZHANG Y, et al. An integrated quantitative hazard analysis method for natural gas jet release from

102201-9


http://dx.doi.org/10.3969/j.issn.1004-7298.2013.08.012
http://dx.doi.org/10.3969/j.issn.1004-7298.2013.08.012
http://dx.doi.org/10.1016/j.jlp.2010.04.007
http://dx.doi.org/10.1016/j.jlp.2005.05.002
http://dx.doi.org/10.1016/j.jlp.2005.05.002
http://dx.doi.org/10.1016/j.ijhydene.2009.06.055
http://dx.doi.org/10.1016/j.ijhydene.2007.04.009
http://dx.doi.org/10.1016/j.proeng.2011.11.2374
http://dx.doi.org/10.3969/j.issn.1004-7298.2013.08.012
http://dx.doi.org/10.3969/j.issn.1004-7298.2013.08.012
http://dx.doi.org/10.1016/j.jlp.2010.04.007
http://dx.doi.org/10.1016/j.jlp.2005.05.002
http://dx.doi.org/10.1016/j.jlp.2005.05.002
http://dx.doi.org/10.1016/j.ijhydene.2009.06.055
http://dx.doi.org/10.1016/j.ijhydene.2007.04.009
http://dx.doi.org/10.1016/j.proeng.2011.11.2374
http://dx.doi.org/10.3969/j.issn.1004-7298.2013.08.012
http://dx.doi.org/10.3969/j.issn.1004-7298.2013.08.012
http://dx.doi.org/10.1016/j.jlp.2010.04.007
http://dx.doi.org/10.1016/j.jlp.2005.05.002
http://dx.doi.org/10.1016/j.jlp.2005.05.002
http://dx.doi.org/10.1016/j.ijhydene.2009.06.055
http://dx.doi.org/10.1016/j.ijhydene.2007.04.009
http://dx.doi.org/10.1016/j.proeng.2011.11.2374
http://dx.doi.org/10.3969/j.issn.1004-7298.2013.08.012
http://dx.doi.org/10.3969/j.issn.1004-7298.2013.08.012
http://dx.doi.org/10.1016/j.jlp.2010.04.007
http://dx.doi.org/10.1016/j.jlp.2005.05.002
http://dx.doi.org/10.1016/j.jlp.2005.05.002
http://dx.doi.org/10.1016/j.ijhydene.2009.06.055
http://dx.doi.org/10.1016/j.ijhydene.2007.04.009
http://dx.doi.org/10.1016/j.proeng.2011.11.2374

539 4% 15 743 5 i i 2510 3

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

underground gas storage caverns in salt rock. I : Models and validation [J]. Journal of Loss Prevention in the Process
Industries, 2013, 26(1): 74-81. DOL: 10.1016/j.j1p.2012.09.008.

EAEE . BT A BE AU R A8 A RAR A E IR AT R A 5T (3], th b oRE s 4 (B ARER IR, 2013, 37(5):
175-180. DOI: 10.3969/.issn.1673-5005.2013.05.025.

WANG Deguo. Safe distance of overhead parallel pipeline calculated by numerical simulation of gas pipeline explosion [J].
Journal of China University of Petroleum (Edition of Natural Science), 2013, 37(5): 175-180. DOI: 10.3969/j.issn.1673-
5005.2013.05.025.

WERCTE, Al mp, AR, AR MR I R M SEE Zh Ty AR SE (9], RAR TS A, 2015, 33(5): 1-5; 7. DOL:
10.3969/j.issn.1006-5539.2015.05.001.

SHEN Guiyu, JI Chong, WANG Tangyu, et al. Research on dynamic response of buried oil and gas pipelines subjected to
blasting seismic waves [J]. Natural Gas and Oil, 2015, 33(5): 1-5; 7. DOI: 10.3969/j.issn.1006-5539.2015.05.001.

HEVE, TR, KSHEPE, 45, % RO AT A A AR HE 5 B 5 4007 (0], W77 41 (T22RR), 2017, 51(3): 429-435.
DOI: 10.3785/j.issn.1008-973X.2017.03.001.

DU Yang, MA Li, ZHENG Jinyang, et al. Consequences prediction and analysis of pipe explosion considering fluid-structure
interaction [J]. Journal of Zhejiang University (Engineering Science), 2017, 51(3): 429-435. DOI: 10.3785/j.issn.1008-
973X.2017.03.001.

HRIRAK, HKICH, A, 5. FPARARZE OD 1422 mm ML A8 30 (9 W R0 il 231 [9]. 3 ~Uhifaz, 2017, 36(9): 1059-1064.
DOLI: 10.6047/j.issn.1000-8241.2017.09.013.

ZHANG Zhenyong, ZHANG Wenwei, ZHOU Yawei, et al. The fracture control design of the OD 1422 mm buried pipeline in
China-Russia eastern gas pipeline [J]. Oil and Gas Storage and Transportation, 2017, 36(9): 1059-1064. DOI:
10.6047/j.issn.1000-8241.2017.09.013.

AR, B, AT, AF. X80 IS 1422 mm K H AR A IE W R IR ], KRR T, 2016, 36(6): 78-83. DOL:
10.3787/j.issn.1000-0976.2016.06.012.

HUO Chunyong, LI He, ZHANG Weiwei, et al. Fracture control technology for the X80 large OD 1422 mm line pipes [J].
Natural Gas Industry, 2016, 36(6): 78—83. DOI: 10.3787/j.issn.1000-0976.2016.06.012.

MAHDAVI H, KENNY S, PHILLIPS R, et al. Influence of geotechnical loads on local buckling behavior of buried
pipelines [C] // 7th International Pipeline Conference. American Society of Mechanical Engineers, 2008: 543—551.

e, SO, BTORER, SF. R RR I Y Be t R AR SY (0], SA A 1 5 AR, 2010, 29(S1): 3364-3369.

LI Hongtao, LU Wenbo, SHU Dagqiang, et al. Study of energy attenuation law of blast-induced seismic wave [J]. Chinese
Journal of Rock Mechanics and Engineering, 2010, 29(S1): 3364-3369.

B, K0, B, AR AR 2 1] U 3k SR R iR 3l P i KSR 0], A 7%, 2007(9): 1871-1878. DOL:
10.3969/j.issn.1000-7598.2007.09.019.

LV Tao, SHI Yongqiang, HUANG Cheng, et al. Study on attenuation parameters of blasting vibrationby nonlinear regression
analysis [J]. Rock and Soil Mechanics, 2007(9): 1871-1878. DOI: 10.3969/j.issn.1000-7598.2007.09.019.

ELBH, XU, ARG, 45, MU/ E AT SRR 2 R R 3h ST W RERHEDEST (1), & %5 AR, 2017,
36(11): 2686-2698.

YAN Kongming, LIU Feicheng, ZHU Chonghao, et al. Dynamic responses of slopes with intercalated soft layers under
seismic excitations [J]. Chinese Journal of Rock Mechanics and Engineering, 2017, 36(11): 2686-2698.

MAJKOWSKI A, KOLODZIEJ M, RAK R J. Joint time-frequency and wavelet analysis an introduction [J]. Metrology and
Measurement Systems, 2014, 21(4): 741-758. DOI: 10.2478/mms-2014-0054.

PRABHU K M M, SUNDARAM R S. Some results on fixed-point error analysis of Wigner-Ville distribution [J]. Signal
Processing, 1996, 51(3): 235-240. DOIL: 10.1016/0165-1684(96)00047-3.

SHI Xiuzhi, XUE Jianguang, CHEN Shouru. Two times time-frequency analysis of bilinear transformation of blasting

102201-10


http://dx.doi.org/10.1016/j.jlp.2012.09.008
http://dx.doi.org/10.1016/j.jlp.2012.09.008
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1006-5539.2015.05.001
http://dx.doi.org/10.3969/j.issn.1006-5539.2015.05.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.6047/j.issn.1000-8241.2017.09.013
http://dx.doi.org/10.6047/j.issn.1000-8241.2017.09.013
http://dx.doi.org/10.3787/j.issn.1000-0976.2016.06.012
http://dx.doi.org/10.3787/j.issn.1000-0976.2016.06.012
http://dx.doi.org/10.3969/j.issn.1000-7598.2007.09.019
http://dx.doi.org/10.3969/j.issn.1000-7598.2007.09.019
http://dx.doi.org/10.2478/mms-2014-0054
http://dx.doi.org/10.2478/mms-2014-0054
http://dx.doi.org/10.1016/0165-1684(96)00047-3
http://dx.doi.org/10.1016/0165-1684(96)00047-3
http://dx.doi.org/10.1016/j.jlp.2012.09.008
http://dx.doi.org/10.1016/j.jlp.2012.09.008
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1006-5539.2015.05.001
http://dx.doi.org/10.3969/j.issn.1006-5539.2015.05.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.6047/j.issn.1000-8241.2017.09.013
http://dx.doi.org/10.6047/j.issn.1000-8241.2017.09.013
http://dx.doi.org/10.3787/j.issn.1000-0976.2016.06.012
http://dx.doi.org/10.3787/j.issn.1000-0976.2016.06.012
http://dx.doi.org/10.3969/j.issn.1000-7598.2007.09.019
http://dx.doi.org/10.3969/j.issn.1000-7598.2007.09.019
http://dx.doi.org/10.2478/mms-2014-0054
http://dx.doi.org/10.2478/mms-2014-0054
http://dx.doi.org/10.1016/0165-1684(96)00047-3
http://dx.doi.org/10.1016/0165-1684(96)00047-3
http://dx.doi.org/10.1016/j.jlp.2012.09.008
http://dx.doi.org/10.1016/j.jlp.2012.09.008
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1006-5539.2015.05.001
http://dx.doi.org/10.3969/j.issn.1006-5539.2015.05.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.6047/j.issn.1000-8241.2017.09.013
http://dx.doi.org/10.6047/j.issn.1000-8241.2017.09.013
http://dx.doi.org/10.3787/j.issn.1000-0976.2016.06.012
http://dx.doi.org/10.3787/j.issn.1000-0976.2016.06.012
http://dx.doi.org/10.3969/j.issn.1000-7598.2007.09.019
http://dx.doi.org/10.3969/j.issn.1000-7598.2007.09.019
http://dx.doi.org/10.2478/mms-2014-0054
http://dx.doi.org/10.2478/mms-2014-0054
http://dx.doi.org/10.1016/0165-1684(96)00047-3
http://dx.doi.org/10.1016/0165-1684(96)00047-3
http://dx.doi.org/10.1016/j.jlp.2012.09.008
http://dx.doi.org/10.1016/j.jlp.2012.09.008
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1673-5005.2013.05.025
http://dx.doi.org/10.3969/j.issn.1006-5539.2015.05.001
http://dx.doi.org/10.3969/j.issn.1006-5539.2015.05.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.3785/j.issn.1008-973X.2017.03.001
http://dx.doi.org/10.6047/j.issn.1000-8241.2017.09.013
http://dx.doi.org/10.6047/j.issn.1000-8241.2017.09.013
http://dx.doi.org/10.3787/j.issn.1000-0976.2016.06.012
http://dx.doi.org/10.3787/j.issn.1000-0976.2016.06.012
http://dx.doi.org/10.3969/j.issn.1000-7598.2007.09.019
http://dx.doi.org/10.3969/j.issn.1000-7598.2007.09.019
http://dx.doi.org/10.2478/mms-2014-0054
http://dx.doi.org/10.2478/mms-2014-0054
http://dx.doi.org/10.1016/0165-1684(96)00047-3
http://dx.doi.org/10.1016/0165-1684(96)00047-3

539 4 THAR i, S VR o P U I AR b T 30 1) S B X 5 BB AR 5 10

vibration signal [J]. Journal of Vibration and Shock, 2008, 27(12): 131-134; 185. DOI: 10.13465/j.cnki.jvs.2008.12.005.
[23] ZHONG Guosheng, FANG Yingguang, XU Guoyuan. Evaluation of blasting vibration effect of building structures based on
wavelet transform [J]. Journal of Vibration and Shock, 2008, 27(8): 121-124; 129; 182. DOI: 10.13465/j.cnki.jvs.2008.08.038.
[24] AHMED L, ANSELL A. Structural dynamic and stress wave models for the analysis of shotcrete on rock exposed to blasting [J].
Engineering Structures, 2012, 35: 11-17. DOIL: 10.1016/j.engstruct.2011.10.008.

Prototypical experiment and numerical simulation of ground vibration
resulting from explosion in shallowly buried gas pipelines

MA Huayuan', LONG Yuan', XIE Quanmin®, SONG Ge’, ZHOU You®, YIN Qin'
(1. College of Field Engineering, Army Engineering University of PLA, Nanjing 210007, Jiangsu China;
2. Ordnance NCO Academy, Army Engineering University of PLA, Wuhan 430075, Hubei, China;
3. No.31434 Troops of PLA, Shenyang 110045, Liaoning, China;
4. Northwest Institute of Nuclear Technology, Xi’an 710024, Shaanxi, China)

Abstract: In this paper, we investigated the ground vibration effect caused by high pressure gas pipeline
explosion using field experiment and numerical simulation. We found out about the magnitude range and
attenuation mechanism of the ground vibration of high-pressure gas pipelines by conducting a full-scale
explosion experiment of natural gas pipelines. According to the data analysis, the ground vibration caused by
the explosion of the buried natural gas pipeline mainly occurred in the physical explosion process, and the
subsequent natural gas deflagration process did not produce obvious ground vibration. Based on the LS-
Dyna software, we established a high-pressure gas pipeline blasting experiment model, verified the
rationality of the model parameter design by comparing the experimental results with the simulation results,
and analyzed the process of the gas-pipe-wall-soil interaction, stress distribution and crack propagation in the
pipeline explosion. We found that the pipe cracking was caused by the high-pressure gas pushing the pipe
wall to the sides to form a stress concentration at the crack tip, that the pipe wall squeezed the soil at a peak
speed of 50 m/s, and that the plastic state generated by the impact gradually attenuated to the elastic stress
wave, forming the ground vibration effect. We also revealed the main causes of ground vibration by pipeline
explosion. Our study can provide theoretical reference and technical support for the prevention of vibration-
related accidents.
Keywords: pipeline explosion; ground vibration; attenuation mechanism; tube-soil action
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