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Abstract — Vibration velocity induced by earthquakes or external vibration sources is one of the integrity
assessment indexes, and is also a representative value used to describe the amount of vibration because
it is based on a proportional relationship with the damage scale. In this study, the vibration velocity criterion
for structures is first examined. Then, based on the velocity criterion, an integrity assessment is performed.
Burial condition is set up based on the “Highway and Local Road Design Criteria” with API 5L Gr. X65
pipeline (D =762 mm). The FE model considers DB-24 vehicle load as a time function with a varying
velocity in the range of 20~160 km/h. Maximum vibration velocity occurs at v=_80 km/h and decreases
after v =280 km/h. The maximum vibration velocity of buried pipeline by DB-24 loads is about 0.034 cm/
s. The velocity that occurs is in the range of allowable values for each vibration velocity criterion. The
wave propagation velocity was identified based on attenuation law and the minimum value appears at vehicle
velocity 80 km/h that has maximum vibration velocity.
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Table 1. Vibration Specification (Seoul Metro).

Allowable
Subject Structure Vibration
Velocity (cm/s)
Historical Remains and Cultural Assets 0.2
Building with Cracks and Defects 0.5
Building with Cracks and No Defects 1.0
Industrial Concrete Structure 1.0~4.0
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Table 2. Vibration Specification (KOGAS).

Limitation Range for Repair Safe
Maximum Vibration Velocity (cm/s) 2.0 2.0~0.4 under 0.4
Repair - Non-vibrational Construction
P - Construction after Reinforcement
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Fig. 1. Soil profile for analysis.

Fig. 2. FEA model.
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Table 3. Transportation Pipe and Soil Property.
éflxsgg Black base Base Subbase Subgrade | Residual soil Decosrz ﬁosed
7 (ton/m?) 7.85 23 23 22 2.0 1.8 1.9
E (MPa) 2.1¢10° 2.1X10° 3X 107 2X 107 1.5 10? 1.0X10 5.0X10
1% 0.3 0.3 0.4 0.4 0.4 0.35 0.3
C (KPa) - 10 1 1 0 10 20
© - 35 35 35 40 30 35
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Fig. 4. DB-24 vehicle loads model.
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Table 4. Maximum Vibration Velocity.

Vehicle Velocity (km/h) | Vibration Velocity (cm/s)

20 0.006
40 0.011
60 0.022
80 0.049
100 0.034
120 0.032
150 0.025
160 0.029
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Fig. 5. Pipeline vibration velocity.
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