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Abstract -
construction equipments

In subway or road construction,
influences gas pipelines directly or indirectly. Especially

the vibration caused by various

buried gas pipelines are influenced by the blast occurred near the pipeline buried place.
To analyze vibration response of buried gas pipeline caused by blasting works, the
nonlinear behavior of ground is realized by applying equivalent linear analysis.
According to the results of this analysis, the acceleration response values of gas
pipeline are close to the measured values and the occurring time of peak values are
agreed to the measured values. Thus, It is concluded that conventional seismic analysis
mechanism can be applied to the dynamic analysis of buried gas pipeline.
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Fig. 1. Flowchart of program analysis.
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Fig. 2. Diagram of vibration measurement.
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Table 1. Input data of program.
Unit Shear Shear
Soil Poisson’s n modulus | modulus | Damping
- . weight | o .
profile ratio wmh : LOY\/ * High ratio
' (t/m") (vm")
Fill layer 042 1.8 6722 2067 0.07
Colluvial - -
deposit 040 1.9 116171 5167 0.05
Weatherin = . . -
@ rock 0.35 21 11167857 | 184570 0.03

Shear Modulus Reduction Favtor

Sa
= Clay
+++ Gravelly Son

Fig. 4. Relation of shear strain and shear
modulus reduction factor.

Fraction of Critical Damping("s)

Fig_. 5. Relation of effective shear strain
and fraction critical damping.
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Tablev 2. Peak acceleration, peak velocity
and frequency.

Measurement peak value
Division | Acceleration| Velocity | Frequency
(g) (cm/s) (Hz)
Vertical
5 5 o
(Pipeline) 0.075 0.465 27.3
Horizontal | 10 0.129 %.9
(Pipeline)
Vertical
(Surface) 0.096 0.561 27.3
Horizontal -
(Surface) 0.073 0533 51.8
Vertical -
(10m) 0.200 0.643 51.8
Vertical L
(25m) 0.081 0.319 38.6
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Table 3. Response results of gas pipeline
and surface.

Peak acceieration | Peak acceleration
Division response values | response values
: . {vertical) (horizontal)
(g) (g)
Node 9
(Surface!} 0.076 0.043
Node 17
(Surface upper 0.076 0.043
gas pipeline)
N ldipth) 0.076 0.043
Node 20
(1.5m depth) 0.076 0.043
Node 22
{(3m depth) 0.068 0.034

A4 st A2 HEEs £E9 Peak
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Table 4. Comparison of occurrence time
by acceleration peak value.

Gas pipeline Surface
Acccleration| Vertical {Horizontal [ Vertical [Horizontal
component |component [component |component
(sec} (sec? {scel (scc?
Measured 0.618 0.690 0.604 0.816
Calculated 0617 0.688 0.606 0.817

Table 5. Comparison of occurrence time
by velocity peak value.

Gas pipeline Surface
Velocity Vertical |Horizontal| Vertical |Horizontal
: component |component [component | component
(sec) (sec) (sec) (sec)
Measured 0.612 0.728 0.608 0.642
Calculated 0.604 0.732 0.598 0.640
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