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A Study of Vibration Characteristics of Exposed Gas
Pipeline under Vehicle Loading
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ABSTRACT

Exposed gas pipeline in underground, especially subway construction site, has been continu-
ously vibrated by vehicle above ground. Because this vibration can cause unexpected damages
to pipeline, we had measured and analyzed the vibration. This paper presents results of the
vibration analysis of exposed gas pipeline and the results are as follows. The major vertical
vibration frequency of pipeline was about 13 Hz and the other frequency components disappeared
when the vibration transmitted to I-beam and wire rope. Existence of wooden casement had not
affect vibration of exposed gas pipeline. The results of modal analysis by experimental and an-
alytical methods have good agreement and it is also shown that exposed pipeline has possibility
of resonance at second mode.
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Table 1 Sensor and Analyzer

Sensor and
Maker Model Number
Analyzer
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Wilcoxon Research 731
Accelerometer
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Fig. 4 Schematic view of vibration measurement and
analysis system
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Table 2 Material properties and geometry of gas pipeline

Material properties Geometry

Elastic modulus Element type

E=2.07x10°MPa Bar(Circular Tube) ¥ aXis

=207x10°N/mm® | Shape of element

Poisson’ s ratio radius=254mm

7#=03 thickness =7.92mm
Weight density length=26m

0 =786%10"° N-sec’/mm’
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and gas pipeline in vertical direction
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