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Abstract - This study presents the behavior characteristics of buried three-layered pipeline subjected to pile
driving loads corresponding to its cover depth. The analysis considered the driving energy caused by 7 tonf of
ram weight and 1.2m of stroke with 20m distance from buried pipeline for all the analysis cases. A cover depth
of pipe is varied 0.6m to 3.8m for this research. Vibration Velocity and stress are investigated at the center
section in longitudinal direction. With same distance from pile, attenuation ratio of vibration velocity for
increment of cover depth has shown an increasing trend. Also, Stress attenuation ratio of inner pipe is increased
with cover depth.
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Table 1. Properties of Soils and Pipeline [6,9]
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wAS | weFY | mebku | waz, [ amd, | A, ¢
, B () , v () , V @ (°) c () (m)
Outer Pipe (HDPE) 8.16x10* 0.94 04 - - 0.0176
Inner Pipe (Steel) 2.14x10’ 7.86 0.3 - - 0.0095
PUR 5.10x10°* 0.03 0.3 - - -
Filler (Sand) 3.50x10° 1.36 0.45 30.75 0.1x10™*
Alluvial layer 900 1.6 0.3 23 0
Weathered Soil 6500 1.95 0.35 31 35
Weathered Rock 7500 2.05 0.35 33 55
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Fig. 2. three-layered Pipe Section
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Fig. 3. Vibration Velocity of Outer at 0°
(D=20m, d=0.6m, Vsum=0.689 cm/sec)

Table 2. Vibration Velocity of Outer and Inner each Cover Depth (em/sec)

Cover Outer Inner

Depth 0° 90° 180° 270° 0° 90° 180° 270°
0.6 0.689 0.654 0.691 0.735 0.689 0.659 0.691 0.728
1.4 0.682 0.647 0.673 0.717 0.682 0.651 0.673 0.710
22 0.647 0.612 0.641 0.675 0.647 0.616 0.639 0.669
3.0 0.596 0.567 0.602 0.624 0.596 0.570 0.597 0.619
3.8 0.542 0.524 0.552 0.572 0.545 0.526 0.548 0.568
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Fig. 4. Maximum Vibration Velocity of Outer and
Inner Pipes.
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Fig. 5. Vibration Velocity Attenuation of Inner Pipe.
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Fig. 6. von-Mises Stress on Outer Pipe (MPa).
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. 7. von-Mises Stress on Inner Pipe (MPa).
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