skl QE - 3l k5 B3] = F/ISSN 1976-8192(Print), ISSN 2288-2227(Online)
Journal of Korean Society of Coastal and Ocean Engineers 28(3), pp. 146~159, Jun. 2016
http://dx.doi.org/10.9765/KSCOE.2016.28.3.146

gkt R RPELUR EUE EERESNE
A7kl 715l Bk S0
Numerical Analysis on Self-Burial Mechanism of Submarine Pipeline
with Spoiler under Steady Flow
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Abstract : This study used Navier-Stokes Solver(LES-WASS-2D) for analyzing hydrodynamic characteristics with
high order in order to analyze self-burial mechanism of pipeline with spoiler under steady flow. For the validity and
effectiveness of numerical model used, it was compared and analyzed with the experiment to show flow
characteristics around the pipeline with and without the spoiler. And the hydraulic(flow, vortex, and pressure) and
force characteristics were numerically analyzed around the pipeline according to the incident velocity, and shape
and arrangement of spoiler. Primarily, if the spoiler is attached to the pipeline, the projected area is increased
resulting in higher flow velocity toward the back and strong vortex caused by wake stream in the back. Secondly,
the spoiler causes vertically asymmetric flow and vorticity fields and thus asymmetric pressure field. It increases the
asymmetry of force on the pipe and thus develops large downward fluid force. Both of them are the causes of self-
burying of the pipeline with spoiler.

Keywords : submarine pipeline with spoiler, self-burial mechanism, steady flow, fluid force, Navier-Stokes solver
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Mean vorticity [1/s]
cA Re,, V. [cm/s] S,/D a,[] il F. [kg/em’]
SE rear front
1 0 6.01 0.39 0.01
7430 15 0
2 0.5 6.82 0.59 -1.72
3 0 11.84 0.94 -0.01
14850 30 0
4 0.5 14.58 1.23 -7.36
5 0 17.12 1.48 -0.48
6 22280 45 0.25 0 19.68 1.52 -10.97
7 0.5 21.73 1.82 -13.61
8 -30 16.23 1.36 224
9 -15 17.22 141 -3.72
22280 45 0.5
10 15 18.46 1.59 =721
11 30 13.43 1.21 -4.13
12 0 23.66 2.01 -1.05
29700 60 0
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