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Abstract : Floating platforms made of PE (PolyEthylene) are often located in shallows of seas, rivers or lakes. They are widely used for marine
pensions, marine pontoons, marine bridges, etc. These products are characterized by good flexibility, recyclability, chemical resistance and weatherability
with corrosion resistance. Existing PE floating platforms have a simple structure in which one pipe is fastened to one bracket, but this has limited
application, even if a user modifies the arrangement. Therefore, we developed a structure that allows buoyancy pipes of various sizes to be fastened to
one bracket and verified the structural safety of the product using the finite element method. From the results of structural analysis for buoyancy pipes
of different diameters, the maximum stress ratio was 0.78 compared with allowable criteria of 1.0, which represented sufficient safety for a model with
500 mm diameter pipes. Based on the results of this study, further research to evaluate the structural safety of various floating platforms can be carried

out in the further; it will also be necessary to establish related evaluation criteria.
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Fig. 1. PE floating platform. 2E Ao A 183t
Table 1. Principal of dimensions of PE floating platform Table 2. Material properties of PolyEthylene
Components Value Properties Specification
LOA 20.0 m Elastic Modulus 1,300MPa
LBP 20.0 m Poisson’s ratio 0.45
Breath 3.6 m Density 960kg/mn
Depth 1.2 m Tensile Strength 30.5MPa
Draft 1.0 m Tensile Strain at yield 10%
Bracket space 1.25 m Tensile Strain at break 50%
Displacement 4.83 ton
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Fig. 2. The typical ordinary section of PE bracket.
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Fig. 3. Analysis model range and boundary condition.

Table 3. Boundary condition

Boundary condition X Y Z |RX | RY | RZ
X Symmetric Fixed | Free |Fixed| Free |Fixed|Fixed
Y Symmetric Free | Fixed | Fixed| Fixed| Free |Fixed

Note; Fixed is applied constraint condition, Free is not applied constraint
condition.
R is rotational restraint.
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Table 4. Summary of loading condition

Loading condition Value Reference
Impact load 20ton Design Spec.
Wind load 5.6ton Ref. 6
Wave load 8.2ton Ref. 6
Deck load 2.0ton Design Spec.

Acceleration - X 1.5 m/sec’ Assumption value

Acceleration - Y 2.0 m/sec’ Assumption value

Acceleration - Z 2.0 m/sec’ Assumption value
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Fig. 5. Loading condition of the impact load for 500 mm pipe model.
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Fig. 8. Combined stress ratio and deformed shape for D-500 mm
pipe under combined environmental and impact loads for
D-500 mm pipe (SECTION-view).

Maximum UC=0.78
Flat bar=130mmX6mm

Fig. 6. Combined stress ratio and deformed shape for D-500 mm
pipe under combined environmental and impact loads
(ISO-view).

Fig. 9. Critical member of maximum stress ratio for D-500 mm

pipe under combined environmental and impact loads

(ISO-view).
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Fig. 7. Combined stress ratio and deformed shape for D-500 mm
pipe under combined environmental and impact loads for
D-500mm pipe (PLAN-view).
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Table 5. Summary of stress results according to structural

members (500 mm pipe).

Stress Components Allowable Stress | Actual Stress Umts
(MPa) (MPa) Ratio*
Axial Tension 74.85 0.67 -
Shear-Y 44.91 7.51 -
Axial compression 74.18 0.67 -
Bending-Y 112.27 -1.24 0.01
Bending-Z 112.27 -86.23 0.77
Flange shear-Z 44.91 7.51 -
Euler buckling 5822.98 0.19 -

* Units Ratio : Actual stress / Allowable stress
— Combined unity check value = 0.01 + 0.77 = 0.78 (AISC)
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Fig. 10. Combined unity check contour and deformed shape
under combined environmental and impact loads for
D-400 mm pipe (ISO-view).

(a) Deformed shape (PLAN-view)

(b) Deformed shape (SECTION-view)

Fig. 11. Combined unity check contour and deformed shape under

combined environmental and impact loads for D-400 mm
pipe.

Table 6. Summary of stress results according to structural members

(400 mm pipe)

Corigztslints St;AeHs(s)V?'(ll\?El?a) ACtl(lil/jpi;feSS Units Ratio®

Axial Tension 140.71 .11 -
Shear-Y 84.43 6.78 0.08

- nﬁzlsion 134.16 0.67 -

Bending-Y 209.80 -3.12 0.01

Bending-Z 211.08 -112.49 0.53
Flange shear-Z 84.43 0.74 0.01
Euler buckling 2063.47 0.19 -

* Units Ratio : Actual stress / Allowable stress

— Combined unity check value = 0.01 + 0.01 + 0.53= 0.55 (AISC)
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