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Vibrational Characteristics of the Gas Pipelines Conveying Flow
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Abstract

This work investigates the vibrational characteristics of the underground gas pipelines. Experiments were conducted to

analyze the effects of various parameters on the vibrational characteristics from the emergency detection point of view.

Influences of the various types of impact exerted on the pipe, height of free fall and measuring locations were analyzed.

Especially, the difference between the vibrational signal generated by the direct impact on the pipe and the ambient noise

was successfully identified. To validate the experimental observation, computer simulation was also performed with constant

properties(elasticity, fluid velocity and internal pressure) which are directly conjectured from the accompanying experiment

with a real pipe system.
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(d) Footstep noise

Fig. 2 The measurement of circumferential noise
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(a) Height of free fall : 1m, Distance : 2.7km
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Time(sec)

(c) Height of free fall :

2m, Distance : 2.7km
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(e) Height of free fall : 3m, Distance : 2.7km

Fig. 3 The measurement of impact responses(weight :
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(b) Height of free fall :

: 0.3km

1m, Distance
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Tlme(sec)

(d) Height of free fall :

2m, Distance : 0.3km

Time(sec)

(f) Height of free fall : 3m, Distance : 0.3km
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Fig. 4 All time histories for impact(Weight : 196N, Height : 3m,
Distance : 300m)
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Fig. 6 Transient vibration and steady-state(5.83~5.85sec)(Weight

: 196N, Height : 3m, Distance : 300m)
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Fig. 7 Transient vibration and steady-state(6.04~6.09sec)(Weight
: 196N, Height : 3m, Distance : 300m)
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Fig. 8 Steady-state(6.24~6.29sec)(Weight : 196N, Height : 3m,

Distance : 300m)
Table 1 Spectrum distribution(Distance : 300m)
. Height of | Transient T'rans%ent Steady
W(e;ght free fall vibration S:;Z(r;t_l:;/te -state
(m) (H2) i) (Hz)
1 230, 320 540 530
196 2 230, 320 | 320, 560 540
3 240, 320 | 320, 560 540
1 230, 320 | 320, 560 540
392 2 230, 320 | 340, 540 530
3 230, 340 | 320, 560 540
Table 2 Spectrum distribution(Distance : 2.7km)
. Height of | Transient T.rans%ent Steady
ngﬁht free fall vibration S:/;:(rlat_l;z/te -state
(m) (H2) o) (Hz)
1 291, 351 410, 527 566
196 2 332 410, 468 566
3 293, 332 | 429, 546 566
1 332 410, 469 546
392 2 352, 449 | 341, 410 546
293, 352 | 410, 566 556
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