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Evolution law of dynamic response of buried bolt flange pipeline

structure under multiple blasting vibrations
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Abstract: In order’to/ensure the safe operation of buried bolted flanged pipelines under multiple blasting vibrations, a model test
system for the blastifig dynamic response of bolted flanged cast iron pipelines was constructed, and ten blasting tests were carried
out. Based on the model tests and results, the axial strain characteristics of the bolts, the strain characteristics of the pipe body,
and flange were analyzed. To further analyze, a numerical model for the blasting dynamic response of buried bolted flange
pipelines was established using the LS-DYNA dynamic finite element software. The wear theory model was employed to simulate

bolt loosening, and multiple blasting calculations were conducted. The response characteristics of vibration velocity, stress, and
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flange deflection angle of the buried bolted flange pipelines were analyzed. The findings indicate that the peak vibration velocity
of the axial direction of the pipeline increase gradually from the both sides toward the middle. The blasting vibrations cause bolt
loosening, with the peak resultant velocity of the bolts increasing slightly as the number of blasting cycles increase. It has been
demonstrated that increasing the preload will result in a reduction of the bolt's peak resultant velocity. Stress concentration occurs
at the connection between the pipe body and the flange, with a maximum effective stress of 157.5 MPa. Stress concentration is
also observed at the connection between the nuts, bolts, and flanges, with a maximum effective stress of 151.4 MPa. The
redistribution of stress in the bolt following the blasting process is evident. The axial pressure on the facing explosive side of the
spacer increase, while that on the opposite side decrease. The deflection of the flange is characterized by compression on the
facing explosive side and tension on opposite side. The flange at Bolt 1# on the facing explosive side exhibits the largest
deflection, with a flange deflection angle of 0.029°.

Keywords: Bolt flange pipeline; Pipeline interface; Multiple blasting vibration; Model test; DynamiC response
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Table 2 N3 measurement point peak acceleration
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3 0.844 0.815
4 0.801 0.624
5 0.822 0.809
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Table3 Axial strain of bolt with pre tightening force of 3050N
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R Ik B H=IK R SR [ A PR /%
1# 63.10 62.50 61.50 60.13 59.41 58.05 8.0%
2# 60/12 59.88 59.06 58.87 58.42 57.66 4.1%
3# 62.26 61.49 60.80 60.17 59.87 59.08 5.1%
4# 63.44 63.00 62.35 61.76 61.22 60.89 4.0%
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T# 63.00 62.71 62.25 61.78 61.48 60.82 3.4%
8# 64.56 64.01 63.55 63.08 62.74 62.10 3.8%
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Table 4 Parameters of pipeline and bolt materials
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Table 5 Rubber gasket material parameters

R k) W /g-cm? A /GPa THRALE A/MPa B/MPa
Edin 1.2 1.2 0.49 0.2515 0.3332
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Fig.14 Equivalent blasting load and pressure at measuring point A5 in numerical simulation
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