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Fig. 1 Sketch of free span pipeline model
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Fig. 2 Natural frequencies of free span pipeline under

different calculating length of shoulder
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Fig. 3 Natural frequencies of free span pipeline

in terms of clay performance variation
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Fig. 4 Normalized frequencies of free span pipeline

in terms of clay performance variation
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terms of flow velocity variation
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in terms of flow velocity variation
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Fig. 7 Natural frequencies of free span pipeline in

terms of axial force variation
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Fig. 8 Normalized frequencies of free span pipeline

in terms of axial force variation
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Fig. 9 Natural frequencies of free span pipeline

in terms of span length variation
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Analysis of vibration characteristics of free span
pipeline considering boundary soil property

HU Jia-shun®, FENG Xin, ZHOU Jing

( State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 110624, China )

Abstract: Submarine pipelines are regarded as the lifeline of sub-sea oil and gas transmission, and
natural frequency of free span is a key factor for evaluating its dynamic response condition. Soil
property which is used to establish analytical model of free span pipeline can be simulated by means of
altering dynamic stiffness of soil spring. Based on the proposed model, the fundamental vibration
characteristics are studied. The effects of various factors, such as soil property, external
environmental load, axial force and span length on natural frequencies are discussed in detail. The
results show that span length has the largest effect on natural frequencies and the frequencies have

different features corresponding to different factors.

Key words: free span pipeline; soil property; environmental load; axial force; span length



