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Fig. 1 Schematic of simply supported elastic restrained pipeline
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Fig.3  Variation of natural frequency with elastic coefficient
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Fig.4  Variation of natural frequency with flow rate
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Fig. 6 Variation of natural frequency with axial force
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Fig.9  Variation of critical flow rate with axial force
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ANALYSIS ON DYNAMIC CHARACTERISTICS OF SIMPLY SUPPORTED
PIPELINE CONVEYING FLUID ELASTIC RESTRAINS®

Bao Ridong' Wen Bangchun’
(1. Shenyang Institute of Chemical Technology ,Shenyang 110142, China)
(2. School of Mechanical Engineering & Automation, Northeastern University ,Shenyang 110004, China)

Abstract  This paper investigated the natural frequency and static critical flow velocity of simply supported pipes
conveying fluid with both ends restrained elastically. The expression of vertical vibration mode-function of pipeline was
derived from the boundary condition of simply supports with elastic restrained beam. The effects of restraining elastic
coefficient ,fluid pressure ,fluid flow rate and axial force of pipe section on the characteristics of natural frequency and
static critical instability flow velocity were calculated and analyzed based on the eigenequation. The numerical results
show that the natural frequency and critical instability flow velocity are proportional to elastic restraining coefficient , but
is proportional conversely to flow velocity ,fluid pressure and axial sectional drawn force of pipe. It is a convenient and
effective way to increase the natural frequency and critical instability flow velocity of pipeline through additional elastic

restraining with proper coefficient on two ends while their values are low.

Key words pipeline conveying fluid, simply support, elastic restrain, natural frequency, critical flow

velocity
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