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Dynamic responses of a concrete pipeline with bell-and-spigot joints
buried in a silty clay layer to blasting seismic waves
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Abstract: In order to evaluate the effect of blasting vibration on an adjacent concrete pipeline with bell-and-spigot joints
buried in a silty clay layer, four blasting field experiments were conducted by applying the DH5956 dynamic strain testing
system and TC-4850 blasting vibration device mounted on the buried pipelines, and the dynamic response characteristics of the
concrete pipelines under blasting vibration were studied. The spatial distributions of the dynamic strain and vibration velocity
of the pipe bodies and the bell-and-spigot joints were analyzed. Based on the maximum allowable deflection degree of the bell-
and-spigot joints in the specification and the criterion of the dynamic tensile stress failure of the concrete, the safety criterion of
the blasting vibration velocity for the bell-and-spigot concrete pipelines was proposed. The results show that there is an
uncoordinated response between the pipe bodies and bell-and-spigot joints under the action of blasting vibration; the bell-and-
spigot joints are the most venerable positions of the pipelines, and the failure of the the bell-and-spigot joints should be noticed
when considering the effect of blasting vibration; the blasting vibration velocity control threshold of the the bell-and-spigot

concrete pipelines is 5 cm/s, this research can provide a guidance for the pipeline protection in similar construction projects.
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Fig. 1 Pipe laying and hole drilling on site
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Fig. 2 Schematic diagram of pipe laying and hole drilling on site
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Table 1 Parameters for field blasting experiments
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Fig. 3 Relative position between explosion source and pipeline, and arrangement of dynamic strain monitoring points
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Fig. 5 Layout of pipeline monitoring system in the experiments
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Fig. 6 Circumferential strain curves of section 2-2 in four experiments
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Fig. 7 Axial strain curves of section 2-2 in four experiments
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Table 2 Vibration velocity data in four experiments
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Table 3 Deflection angles of bell-and-spigot joint 2-3 in four experiments

R 6,/rad Or/rad KM i /rad KM S /(0)
1 0.005 7 0.005 5 0.0112 0.64
I 0.006 6 0.006 3 0.0129 0.74
1 0.0158 0.0173 0.033 1 1.90
v 0.097 1 0.034 6 0.1317 7.55
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Fig. 12 Fitting curve between pipe deflection angle
and vibration velocity in X direction
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