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Abstract — In order to estimate the integrity and identify the dynamic characteristics of buried gas

pipelines subjected to vehicle loads, FE analysis is performed based on the ‘Highway and Local Road Design
Criteria” and the ‘KOGAS Guideline for Pipeline Management’. The FE model describes the current burial
condition of Korea properly, and the DB-24 load model is adopted for this research. This study considers
a varying velocity in the range of 40~160 km/h and P;=8 MPa (internal pressure) with depth cover,
7 =1.5 m. Maximum stress occurs at v =80 km/h and decreases after v =380 km/h. The maximum induced
stress by DB-24 loads is about 10 MPa. Under the design pressure, however, the analysis results show
that APl 5L Gr. X65 pipelines have sufficient integrity to withstand the vibration of vehicle loads.
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Table 1. Material property.
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Fig. 1. Soil profile for analysis.

Fig. 2. FEA model.

éfIX56I; Black base Base Subbase Subgrade | Residual soil Decosrgﬁosed
7 (ton/m?) 7.85 2.3 2.3 22 2.0 1.8 1.9
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Fig. 3. Symmetrical triangular pulse.
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Fig. 4. DB-24 vehicle loads model.
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Table 2. Induced stress according to velocity.
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Fig. 6. Axial stress.
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Static analysis (MPa) Dynamic analysis (MPa) Ac (MPa) Reference stress (MPa)
(krrli h) Hoop | Axial |Effective] Hoop | Axial |Effective] Hoop | Axial |Effective] Hoop | Axial |Effective
40 22599 | 72.89 |200.29 | 4.74 6.41 5.67
60 227.60 | 73.58 | 20246 | 6.78 7.10 6.63
80 230.72 | 76.26 9.83 9.77 9.46
100 | 233.19 | 79.94 | 210.02 | 229.48 | 7598 | 20391 | 8.76 9.48 8.79 | 221.84 | 67.03 | 197.07
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