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A Study of Structural Stability of HDPE Pipe during Installation
Song, Hyun—Bae1 - Kim, Do-Kyun2 - Choi, Han-Suk® - Park, Kyu—Sik4

1Manager, Marine Works Group, POSCO Engineering, Incheon, Korea
*Senior Lecturer (=Assistant Professor), Department of Civil and Environmental Engineering, Universiti Teknologi
PETRONAS, Bandar Seri Iskandar, Perak, Malaysia
*Professor, Graduate School of Engineering Mastership, POSTECH, Pohang, Korea
4Principal Researcher, Steel Business Division, POSCO, Seoul, Korea

Abstract: In this study, structural stability of large diameter high density polyethylene (HDPE) pipe during installation
was numerically investigated in order to investigate the effect of concrete collar dimension, water depth and tension
(pulling force). From the numerical simulation results, the total stress of HDPE pipe with designed concrete collar was
within 2.5%, so the total weight of concrete collar for sinking of HDPE is important rather than concrete collar
dimension. Furthermore, the tension area for possible installation is decreased as the air filling rate is increased.
Therefore, it is important to calculate the reasonable tension range before actual installation for safe installation of
HDPE pipe.
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[ Selection of pipe diameter ]

[ Determination of the required DR or SDR ]

Determination of the required weighting,
design, spacing of ballast weights
Selection of site for staging, joining,
launching the pipe

Preparing the land-to water transition zone
(Underwater bedding, if required)

[ Assembly of individual lengths of PE pipe ]

Mounting the ballast on the pipe

Launching the Pipeline into the Water

ubmersion of the pipeline
(using the float-and-sink method)

Completing the construction of the land-to
water transition

Fig. 2 Sinking Design Procedure (PPI, 2006)
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Fig. 3 Relationship between Air Filling Ratio and Forces
acting on HDPE Submarine Outfall during
Submersion (Roberts et al., 2010)
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Fig. 4 Concrete Collar Design Procedure (Shin, 2013)
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Table 1. HDPE Pipe Data

HDPE Pipe Data Value
Material Type PE100
Dimension Ratio 30
Outer Diameter(mm) 2,500
Min. Thickness(mm) 83.3
Specific Density(kg/m®) 961
Yield Strength(MPa) 23
Poisson Ratio 0.5

3.2 gFstE
2 deAs 4 18.88m ) A9E aFE S
o, AR AAIEZA Table 29} 2tk

Table 2. Water Depth and Seabed Data

Design Data Value

Water Depth(m) 18.88

Specific Density(kg/m’) 1,025
Kinematic Viscosity(mz/sec) 1.05X107°

Seawater Temperature(°C) 27.2
Seabed Soil Type Clay/Sand
Seabed Bottom Roughness(m) 2.08X107°

HDPE to]xe] A4 2 a7 HES 93
75t%S Table 3 % Fig. 63 2t} ol HgA
AERE % 52T 10d FFatay 1d 257
T %, 1d dFetet 10d 2iete 23 19

stk

Table 3. Wave and Current Data for On-bottom Stability

Retum Period
Environmental Load
1 yr 10 yr
Significant Weave
Height(Hs, m) 1.6 2.01
Wave
Peak Spectral 9.9 10.7
Period(T,, sec) ) )
Speed(m/s) 0.27 0.37
Current Direction from
Wave(Clockwise, 45 45
deg)
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Wave (W) : 1.2m
A

Wave (SW) : 1.2m

Wave (S) : 1.2m

Fig. 6 Applied Wave and Current Directions for Sinking
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