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Abstract— Renewable energy source use has been widely 

adopted in the world, it can be seen that wind energy is mostly 

preferred over other renewable energy sources. The analysis, 

design and construction of platform structures are the sets of 

tasks in search for natural sources of energy faced by 

engineering profession. Here a prototype wind turbine with 

platform and pile structure suitable for urban use is designed. 

This project focuses on analysis of offshore platform as 

supporting structure for 7MW (Mega Watt) offshore wind 

turbine for deep water applications. In this paper the offshore 

wind turbine, platform and pile foundation are separately 

modelled using CATIA software and imported in ANSYS 

and analysed separately  with various wind speed .the 

maximum and minimum total deformation , equivalent stress 

and equivalent strain obtained are described detail in this 

paper with the maximum stress, strain and deformation for 

different wind speed values obtained for turbine, pile and 

platform are plotted in graph to show the variations obtained 

to understand the behaviour of wind. the manual calculations 

are done to design the platform and pile using IS code to 

check shear, deflection and to design reinforcement with 

proper load calculation. In this offshore platform we are using 

grade 60 N/mm2 concrete for severe condition with a mix 

design proportion. In this paper a complete structural analysis 

and design of offshore platform with wind turbine modelling 

and load calculations are done using IS codes. The analysis 

and design of these platforms are quite different from those 

of the conventional land-based structures.  Modelling and 

complete structural analysis is carried out using structural 

software’s CATIA and ANSYS. 
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I. INTRODUCTION 

Offshore platform are used worldwide for production and 

transmission of electricity, oil, gas and other natural resources 

in a variety of water depth and environment for a variety 

functions. Offshore platform is the construction of structures 

in a marine environment is called maritime engineering. 

Offshore platform structure are artificial bases with supports 

have been utilized offshore for production and exploration 

facilities above the elevation of waves. A variety of offshore 

platforms have been utilized offshore for production and 

exploration. In the past few decades electricity is a primary 

power sources for human civilizations while generating 

electricity at a reasonable cost wind energy has many 

benefits, including, production no direct emissions. Fixed 

offshore platforms are subjected to different environmental 

loads during their lifetime. The environmental loads are 

imposed on platform by natural phenomena such as wind, 

wave, earthquake and earth movement. Among various type 

of loading wind load is dominated loads. Offshore structure 

may be analysed using static or dynamic analysis methods. 

Static analysis methods are sufficient for structures, which are 

rigid enough to neglect the dynamic forces under 

environmental loadings. Offshore wind turbine are located far 

from property and buildings, so noise and collapse are 

insignificant concerns from a human factor and also offshore 

wind turbines offer many benefits over land-based turbines. 

The generation of power from wind can be obtained from 

wind turbines which convert wind energy to electrical energy. 

The wind turbine can produce large quantities of electricity 

as compared to other energy sources which are generally 

placed onshore and offshore. It has been observed that 

relatively low surface roughness of the ocean results in higher 

wind speeds. So offshore wind mills are the best possible 

options for generating electricity. Wind turbine constructed 

in bodies of water are usually in the ocean on the continental 

shelf, to harvest wind energy to generate electricity. There are 

two main categories of offshore structures fixed and floating 

here we are using fixed with pile foundation. To perform a 

structural analysis of platforms, a structural model of the 

structure is developed using CATIA and ANSYS. 

A. Objectives 

 To study and analyse the wind behaviour of a offshore 

platform. 

 To design a wind turbine in the ocean/offshore. 

 To design a pile foundation with proper corrosion 

resistance. 

B. Scope 

Offshore structure have many scope including oil exploration 

and production, generating electricity, gas, navigation, ship 

loading and unloading, and to support bridges and causeways. 

The main scope of this project is harvesting wind energy to 

generate electricity in the ocean/offshore. Explore the 

importance of offshore platform structure of considerating 

different environmental loads like wave forces, wind forces, 

current forces etc. Higher wind speeds are available offshore 

compared to on land, so offshore wind power contribution in 

terms of electricity supply. Offshore produces 50% more 

energy than a onshore turbine and it is the tallest among 

manmade structure on the earth for higher and more constant 

wind speed. Analyzing and to enhance design concepts of 

offshore platform structures. 

II. DESIGN DATA 

A. Platform 

Size of platform is 10 * 10 m, Grade of concrete used is 60 

N/mm2 and grade of steel used is 415 N/mm2. Total load of 

slab is 66.17 kN/m2 and ultimate load is 99.255 kN/m2. 

Moment obtained is 690.138 kN.m provided spacing is 

250mm C/C of 25mm diameter bars. 

Mix design for M60 concrete mix proportion 

obtained is 1:0.1:0.2:0.013:1.76:2.74:0.40:0.32 for cement : 

silica fume : fly ash : HRWRA : FA : CA : water : w/c ratio. 
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B. Pile 

Diameter of pile is 1m, grade of concrete used is 60 N/mm2 

and grade of steel used is 415 N/mm2. Moment obtained is 

2481.375 kN.m. Provided 20 number of 25 mm diameter bars 

of reinforcement. Spacing of bars maximum C/C distance is 

300 mm and minimum clear distance is 100 mm. 

Ultimate bearing capacity is 482.204 kN/m2. 

Net ultimate bearing capacity is 158.204 kN/m2. 

Safe bearing capacity is 376.735 kN/m2 

III. DATA FOR ANALYSIS 

Area of Study: Chennai port trust. 

A. Tower 

Height 80 m 

Center of tower 40 m 

Base outer diameter 6 m 

Base wall thick 0.27 m 

Top outer diameter 3.87 m 

Top all thick 0.019 m 

Mass 225 MT 

Steel density 8500 kg/m3 

Youngs modulus (E) 210 Gpa 

Shear modulus (G) 80.8 Gpa 

B. Hub & Blade 

Blade length 62.7 m 

Hub radius 1.8 m 

Rotor diameter 129 m 

Design tip speed 80 m/s 

Nominal rotor speed 11.844 rpm 

Cut in speed 3 m/s 

Rated wind speed 12.1 m/s 

Cut out speed 25 m/s 

Rotor hub cone angle 50 

Hug height above sea level 91.4 m 

Rotor +Hub mass 83 MT 

Nacelle mass 189 MT 

Misceleneous 7 MT 

Tower mass 225 MT 

Total mass of turbine 504 MT 

 

 
Fig. 3.1.: Main Parts of Wind Turbine 

C. Elevation of Offshore Platform 

 
Fig 3.1.2 Elevation of Offshore Platform 

IV. ANSYS RESULT 

A. Total Deformation 

 
Fig. 4.1.1: Wind Turbine Fig. 4.1.2: Pile Fig. 4.1.3: Platform 

1) Inference 

While applying wind speed 25.0 km/hr. In obtained 

directional deformation the maximum total deformation is 

24.897mm and minimum total deformation is 2.7663mm in 

wind turbine. In pile the maximum total deformation is 

2.0347mm and minimum total deformation is 0.22608mm. In 

platform the maximum total deformation is 2.1056mm and 

minimum total deformation is 1.6978mm. 
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B. Equivalent Stress 

 
Fig. 4.2.1: Wind Turbine Fig. 4.2.2: Pile Fig. 4.2.3: Platform 

1) Inference 

In the obtained amount of deformation in the direction of 

applied wind speed 25.0 km/hr in wind turbine the maximum 

equivalent stress obtained is 9.7395 Mpa and minimum 

equivalent stress is 1.0822 Mpa. In pile the maximum 

equivalent stress is 0.54522 Mpa and minimum equivalent 

stress is 0.06525 Mpa. In platform the maximum equivalent 

stress is 0.80048 Mpa and minimum equivalent stress is 

0.094812 Mpa. 

2) Equivalent Strain 

 
Fig. 4.3.1: Wind Turbine Fig. 4.3.2: Pile Fig. 4.3.3: Platform 

3) Inference 

While applying wind speed 25.0km/hr the various stress 

obtained deforms in wind turbine the maximum equivalent 

strain obtained is 4.9912*10-5 and minimum equivalent stress 

is 3.4045*10-6. In pile the maximum equivalent strain is 

1.849*10-5 and minimum equivalent strain is 1.5009*10-6. In 

platform the maximum equivalent strain is 2.8605*10-5 and 

minimum equivalent strain is 3.5827*10-6. 

Total Deformation 

VARIOUS WIND 

SPEED 

CONDITION m/s 

PILE 

(mm) 

PLATFORM 

(mm) 

WIND 

BLADE 

(mm) 

12.1 2.03 2.11 2.49*101 

15.5 3.12 3.24 4.30*101 

18.2 4.19 4.35 5.96*101 

20.9 5.36 5.57 7.65*101 

25 7.18 7.47 1.09*102 

Table 4.1: Total Deformation 

 

 
Fig.4.1.4 wind speed (m/s) vs deformation (mm) 

4) Inference 

In this graph the total deformation obtained from various 

wind speed on pile, wind blade and platform are plotted with 

the maximum values obtained from ansys analysis, here the 

directional deformation 1.09*102 mm obtained in wind 

turbine at 25 m/s wind speed is maximum. 

5) Equivalent Stress For Various Wind Speed 

EQUIVALENT STRESS 

VARIOUS 

WIND 

SPEED 

CONDITIO

N m/s 

PILE 

( Mpa ) 

PLATFOR

M 

( Mpa ) 

WIND 

BLADE 

(Mpa) 

12.1 
0.5452

2 
0.80048 9.7395 

15.5 
0.8484

3 
1.3623 15.941 

18.2 1.147 1.8439 21.795 

20.9 1.4723 2.2923 28.493 

25 1.9877 3.1676 40.505 

Table 4.2: Equivalent Stress 

 
Fig. 4.2.4: Wind Speed (m/s) vs Stress (Mpa) 

6) Inference 

In this graph the equivalent stress obtained from various wind 

speed on pile, wind blade and platform are plotted with the 

maximum values obtained from ansys analysis, here the 

equivalent stress 40.505 Mpa obtained in wind speed at 25 

m/s wind speed is maximum. 

7) Equivalent Strain for Various Wind Speed 

EQUIVALENT STRAIN 

VARIOUS 

WIND SPEED 

CONDITION 

m/s 

PILE PLATFORM 
WIND 

BLADE 
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12.1 
1.85*10-

5 
2.86*10-5 4.99*10-5 

15.5 
2.88*10-

5 
4.87*10-5 8.17*10-5 

18.2 
3.89*10-

5 
6.59*10-5 0.00011167 

20.9 
4.99*10-

5 
8.19*10-5 0.00014597 

25 
6.75*10-

5 
0.00011323 0.00020749 

Table 4.3 Equivalent Strain 

 
Fig. 4.3.4: Wind Speed (m/s) vs Strain. 

8) Inference 

In this graph the equivalent strain obtained from various wind 

speed on pile ,wind blade and platform are plotted with the 

maximum values obtained from ansys analysis, here the 

equivalent strain  0.00020749  obtained in wind speed at 25 

m/s wind speed is maximum. 

V. CONCLUSION 

This project gives general steps required in the planning, 

design and construction of offshore platform with wind 

turbine is designed by CATIA and analyzed using the 

ANSYS. The combined wind and wave actions on the 

offshore platform with wind turbine are analyzed and 

designed in this paper. 
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