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Hydrostatic Results
Structure A (draft:15.5)
Hydrostatic Stiffness
Centre of Gravity (CoG) Position: X 571e-2m Y: 0.m Z  673m
RX RY
Heave (7) 9610675, Nim -17322 43 NP 38000 547 NI*
Roll (RX): -092480. M.mim 19676322 N.m/* -15803.63 N.m/*
Pitch (RY): 2177271 Nomim -15803.63 N.m/® 24521846 N.m/*
Hydrostatic Displacement Properties
Actual Volumetric Displacement: 38187.02 m?
Equivalent Volumetric Displacement: 36556.098 m*
Centre of Buoyancy (CoB) Position: X 0548937m Y. -28136e-2m 7 91477432 m
Out of Balance Forces/\Weight: FXC 236879 FY: £.2055e-8 FZ. 4462882
Qut of Balance Moments/Weight: MX -3.0483e-2m MY: -05137772m MZ: 150297 m
Cut Water Plane Properties
Cut Water Plane Area: 956.11322 m2
Centre of Floatation: X -01694472m Y. -01032685m
Principal 2nd Moment of Area: X 713469.18 m™d Y. 74605031 m™4
Angle Principal Axis makes with X(FRA): -0.1406642°
Small Angle Stability Parameters
CoGto CoB (BG): 15877743 m
Metacentric Heights (GMX/GMY): 29367447 m 3653008 m
CoB to Metacentre (BMX/BMY): 18.814487 m 19536751 m
Restoring Moments about Principal Axes (MX/MY): 19674506 N.m/* 24513258 N.m/®
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Investigating the interaction of fluid and structure on the body of a semi-
submerged platform under the influence of regular sea waves
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2. Environmental Faculty, Tehran University

Abstract

With the advent of technology and the expansion of human needs, the use of water platforms
such as seas, oceans, and the recognition of methods and solutions for the design and
implementation of marine structures is becoming increasingly clear.

The semi-submerged platform is one of a variety of submarine platform platforms, which,
according to the features of the platform, is mainly used for extracting deep-sea oil and gas
resources. In this research a semi- submersible platform under performance condition using
ANSYS finite element software is numerical modeling and It is under regular waves. The
platform’'s geometry is based on a platform built in 2012, and the data used in this study is
about the average 20 years of Caspian waves.

to apply regular waves Airy theory has been used. The result of this study show that In the
loading of regular waves, the two parameters of the wave period and the wave propagation
angle were the determining factor in the displacement and the platform time, as well as the
dispersion force resulting from the collision of the wave with the platform. Also, the results
show that at a 90 degree angle of the wave with the platform, the motion state at 2 degrees Z,
Ry was close to zero and was the largest amount of time around the X axis.

Keywords: Semi-Submerged platform, Regular waves, Airy wave theory, ANSYS Software, Fluid
and structure interaction.

Figure 1. Geometry model of platform

Figure 2.Displacement graph Dir=0, T=5s

Figure 3 .Displacement graph Dir=45, T=5s

Figure 4 .Displacement graph Dir=90, T=5s

Figure 5. the output run of model at Hydrostatics conditions
Figure 6. diffraction force graph Dir=0,T=5s

Figure 7. diffraction force graph Dir=45,T=5s

Figure 8. diffraction force graph Dir=90,T=5s

Figure 9. Displacement graph Dir=0 , T=20s

Figure 10. Displacement graph Dir=45 , T=20s

Figure 11. Displacement graph Dir=90 , T=20s

Figure 12. diffraction force graph Dir=0,T=20s

Figure 13. diffraction force graph Dir=45,T=20s

Figure 14. diffraction force graph Dir=90,T=20s

Figure 15. the comparison of movment at Heave

Figure 16. the comparison of movment at Roll

Figure 17. the comparison of movment at Pitch

Table 1. the value of specific return period of submerged platform
Table 2. the characteristics of platform model
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