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Table 1 Pipeline model parameters

quantity value
pipe length L /m 1
pipe inner diameter D; /mm 10
pipe outer diameter D, /mm 14
fluid mass per unit length M /(kg/m) 0.078 540
pipe mass per unit length m /(kg/m) 0.090 478
bending rigidity EI /(N-m?) 0.007 532
fluid density p; / ( kg/m?) 1 000
pipe density p, /(kg/m’) 1 200

fluid pressure p /Pa 1.5x10°
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Table 2 Pipeline system instruments

instrument name

inverter water pump
float flowmeter
dynamic strain gauge bridge box

dynamic resistance strain gauge

O\Ul-hw'—‘g

DHDAS dynamic signal acquisition system

dynamic strain gauge bridge

float flowmeter g

,
dynamic resistance
strain gauge

""" PPR value i

signal acquisition system H —j
leak point frequency conversion
water pump
N
—
fixture

water tank

B ARG R MR B s
Fig. 1 The overall schematic and the photo of the pipe system
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Fig. 2 The pipe coordinate system and the strain gauge distribution
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Fig. 4 The total strain value-dimensionless flow rate curve at the end point without leakage
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An Experimental Study of Leakage Effects
on Flexible Pipelines

GUO Shihao, LI Ye
(School of Naval Architecture, Ocean & Civil Engineering,
Shanghai Jiao Tong University, Shanghai 200240, P.R.China)

Abstract. Based on the model experiment, the leakage effects introduced by the leaking hole
on the flexible pipeline with a constant internal flow velocity were studied. It is found that the
leakage effect can change the critical value, so that the deformation increases linearly with the
flow velocity. The leakage effect can also increase the deformation amplitude, and at the same
time excite different vibration modes of the pipeline system, causing the vibration responses of
multiple frequencies. The research provides a basis for the leakage location in pipelines and an

experimental reference for numerical simulation.
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