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ABSTRACT

In this paper, vibration response of aerial gas pipeline due to vehicle loads was quantitatively
estimated through experiment and analysis in open cut construction site. The vehicle vibration of
various construction machines causes serious effect to the aerial gas pipeline. The new vibration
prediction equations presented in this study can estimate the vibration velocity response of the aerial
gas pipeline. In the vibration prediction equations, the vehicle's weight and traveling velocity, which
are the sources of vibration, are combined into the term called. “scaled weight”. Methods to reduce
vibration were proposed in case the vibration velocity response of the gas pipeline exceeded the
vibration criterion, using the vibration prediction equations presented in this study. One was to limit

the vehicle's traveling velocity and the other to install the isolation equipment. Both methods can be
estimated quantitatively.
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Table 1 Vibration criteria of steel gas pipeline
for vehicle vibration(KOGAS)

L Safety Counterplan | Prohibition
Division
extent extent extent
Vel.max(cmv/s) to 0.6 0.6 to 20 |more than 2.0
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Fig. 8 Velocity response time history of gas  Fig. 9 Analysis modeling of a gas pipeline
pipeline structure

Table 2 Vibration response for testing case

CcASEl  Division Driving CHI CH2 CH3 CHA CH5 CH6 cHr
velocity(km/h)| (girder 1) | (pipeline [ ) | (pipeline ) | (girder—) | (pipeline=) | {girder ) | (pipeline 1)

Response of 2 3212 1.306 1.320 0.187 0.791 - -

35 4,502 2,267 2.730 0.260 1.006 - -

Vel.(em/s) 50 6.930 3460 3548 0.303 2917 : .
1 Response of 20 10.74 1.00 0.90 0.18 091 4.296 3.127
Acc.(m/H) & 35 1181 173 151 0.37 181 4801 | 3262
Dis.(mm) 50 12.88 333 333 043 181 5.495 3304

Response of 20 3279 0.669 0745 0.137 0698 - -

35 1,067 1101 1.008 0221 0922 - -

Vel.(cm/s) 50 6.439 1528 1422 0.252 1.089 - -
2 Response of 20 11.18 0.480 0.440 0.240 0.490 4730 1491
Acc.(m/$) & 35 11.93 0870 0.920 0.380 0.900 4578 1513
Dis.(mm) 50 1321 1.320 1.400 0.350 1,690 5504 1778
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Table 4 Analysis results for each idealization of

vehicle load (unit : em/s)
Traveling| Test Symmetncal Haversine | Half-cycle sine
. triangular
velocity | values pulse force | pulse force
pulse force
50km/h | 3.460 3473 3.086 4.338
35km/h | 2.267 2433 2.164 3.153
20km/h | 1.306 1421 1.248 1.855
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Table 5 Hanger types for gas pipeline
Diameter D600 D300 D200 D150
Spring
constant 300|240(160]120(120| 60 | 60 | 40
(N/mm)
Capacity
(kN) 7516014013030 |15115 |10
Share of
hanger (KN) 4.69 1.74 1.10 0.77

46/t 2

—

<o re |
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Scaled Weight (MN- km/h)
Fig. 12 Vibration velocity response equation of a
gas pipeline by using reliability index
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Table 6 Result of dynamic analysis of vibration response

Vehicle | Traveling D600 D300 D200 D150
ight i -

weight | velocity [ o] 240k [ 300kN| General | 120kN | 160kN | General 60 | 120kN | General | 40kN | 60kN
(kN) (km/h) | state | /mm | /mm | state | /mm | /mm state kN/mm | /mm | state | /mm | /mm
2507 50 | 2743 | 0322 | 0302 | 3211 | 0935 | 1145 |3473(3.460) | 1569(1.528) | 1.884 | 3575 | 2117 | 2.250
(Dump | 35 | 1877 | 0229 | 0282 | 2200 | 0788 | 0958 |2433(2.267) | 1.011(1.101) | 1547 | 2476 | 1219 | 1426
truck) 20 | 1112 {0131 {0061 | 1309 | 0447 | 0539 |1421(1.306) | 0625(0.669) | 0875 | 1466 | 0.836 | 0893
. 50 | 1553 | 0182 | 0222 | 1818 | 0529 | 0648 | 1966 0888 | 1066 | 2024 | 1198 | 1274
(1§3-S) 35 | 1063 | 0130 | 0160 | 1250 | 0446 | 0512 | 1377 0572 | 0857 | 1402 | 069 | 0807
20 | 0630 | 0074 | 0092 | 0741 | 0253 | 0305 | 0804 0354 | 0497 | 0830 | 0473 | 0506
204 50 | 0311 | 0036 | 0044 | 0364 | 0106 | 0130 | 0393 0178 | 0213 | 0405 | 0240 | 0255
(Passenger| 35 | 0213 | 0.026 | 0032 | 0250 | 0.089 | 0108 | 0275 0114 | 0175 | 0280 | 0138 | 0161
car) 20 | 0126 | 0015 | 0018 | 0148 | 0051 | 0061 | 0161 0071 | 0099 | 0166 | 0095 | 0.101

rok
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