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Abstract—Shell roof structure have the ability to cover large opening without using column and beam.  In the present 

study, analysis of Shell structure is performed to cover the area  of varying aspect ratio1 , 1.5& 2.This study is performed 

for permissible stress level of material. ANSYS version 14.5 based on finite element method has been used for the design 

of models as it is a strong computer program for design and analysis of space structure. It is observed that aspect ratio 

has considerable effect on equivalent Elastic Strain, Equivalent Stress, Maximum Stress, Maximum Principal Stress, 

Minimum Principal Stress, Safety Factor, Margin and concluding remark are highlighted which shows that as aspect 

ratio increases , the inaccuracy of the solution increases. 
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I. INTRODUCTION 

 

Before building a structure, it should be analyzed and designed to decide about its size to resist the possible 

forces coming on it. The structure should be safe and at the same time its components should be as small as possible. Up 

to mid-sixt ies lot of improvements were seen in the classical methods of analysis. Need of tall structure and i mprovement 

in computers gave rise to matrix method and finite element method of analysis. Requirement of large column free 

structures gave rise to analysis and design of shell roofs (curved surfaces), geodetic tower and tension structures. 

Shell structure are very important structures from engineering point of view. By analyzing shell structure in 

ANSYS software calculat ion and results obtained become fasters than analytical method. In today’s world environment, 

saving of time,cost and material are p rime importance. Shell structure are cost and material effective for any building 

than Flat roof. So, study of thin shell structure are necessary. Using ANSYS accurate analysis result within le ss time 

duration can be achieved. Need of study of this project is to learn about shell structure and analysis of them in ANSYS 

software by taking different aspect ratio which will give idea about stresses at any point in structure and find best 

structure which can resist all fo rces and loads without deformation throughout their entire life. 

ANSYS is a general-purpose fin ite-element modelling package for numerically solving a wide variety of 

mechanical p roblems. These problem include static/dynamic, structuralanalysis (both linear and nonlinear), heat transfer, 

and fluid problems, as well as acoustic and electromagnetic problems.  

The workbench platform represents a key advantage that differentiates ANSYS technology from that of others 

in the CA E industry. No other engineering simulat ion provider offers the same level of integration across such a 

comprehensive and powerful range of engineering simulation tools. ANSYS workbench is an interface through which the 

user communicates and interacts with simulation technology. The environment is design to make the process efficient. 

CAD integration, geometry and meshing tools, and combined physics allow the user to take 3-D based processes through 

simulation and optimization. 

 

 

II. DES CRIPTION OF S HELL STRUCTURE 

In present study shell structure having length 10m,15m, and 20m i.e.(A.R. 1,1.5,&2) are analyzed . All other dimensions 

are same for three model. The brief description of the shell structure is give in Table.1.The 3D idealization of shell with 

different aspect ratio is shown in figure 1, 2 and 3. 

 
Table 1: Preliminary data of shell structure  

Material Steel 

Width(m) 10 

Height(m) 6 

Thickness(m) 0.05 

Pressure 10000Pa 

Aspect Ratio 1,1.5,2 

 



International Journal of Advance Engineering and Research Development (IJAERD) 

Volume 2,Issue 6, June -2015, e-ISSN: 2348 - 4470 , print-ISSN:2348-6406 

 

@IJAERD-2014,All rights Reserved  504 

 

   

Fig.1: 3D Shell structure with aspect 

ratio 1 

Fig.2: 3D Shell structure with aspect 

ratio 1.5 

Fig.3:3D Shell structure with aspect 

ratio 2 

 

III. ANALYS IS AND MODELLING OF S HELL STRUCTURE 

 

ANSYS workbench 14.5 is used to perform static structure analysis of shell of shell structure, three d ifferent 

model are analyzed considering different aspect ratio as shown in figure. Constant pressure are applied and high 

smoothing fine mesh is provided for analysis of shell structure. 

From the analysis, the Equivalent Elastic Strain, Equivalent Stress, Maximum Principal St ress, Minimum 

Principal Stress, Safety Factor, Safety Margin is obtained and effect of aspect ratio on shell structure is observed by 

comparing three model with different aspect ratio 1, 1.5, and 2.  

 

IV. RES ULTS AND DISCUSS IONS 

 

The considered shell structure is analyzed using the static structure analysis to evaluate Equivalent Elastic 

Strain, Equivalent Stress, Maximum Principal Stress, Minimum Principal Stress, Safety Factor, and Safety Margin. The 

shell is subjected to constant pressure. The maximum value of Equivalent Elastic Strain, Equivalent Stress, Maximum 

Principal St ress, Minimum Principal Stress, Safety Factors, and Safety Margin are taken to observe effect  of aspect ratio 

on shell structure shown in Table 2.  

The figure 4 to 6 shows the Equivalent elastic strain. Figure 7 to 9 shows Equivalent strain, figure 10 to 12 

shows Maximum Principal Stress , figure 13 to 15 Show Minimum Principal stress, figure 16 To 18 Safety factor and 

figure 19 to 21 show safety margin fo r model 1, 2, 3 having aspect ratio 1, 1.5, and 2 respectively. 
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Fig.7:Equivalent stress for MODEL-

1 

Fig.8:Equivalent stress for  

MODEL-2 

Fig.9:Equivalent stress for 

 MODEL-3 
 

 
  

Fig.10:Maximum principal stress for 

MODEL-1 

Fig.11:Maximum principal stress for 

MODEL-2 

Fig.12:Maximum principal stress for 

MODEL-3 
 

Fig.4:Equivalent elastic strain fo r 

MODEL-1 

Fig.5:Equivalent elastic strain fo r 

MODEL-2 

Fig.6-Equivalent elastic strain for 

MODEL-3 
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Fig.13:Minimum principal stress for 

MODEL-1 

Fig.14:Minimum principal stress for 

MODEL-2 

Fig.15:Minimum principal stress for 

MODEL-3 
 

  

   
Fig.16:Safety factor fo r MODEL-1 Fig.17:Safety factor fo r MODEL-2 Fig.18:Safety factor fo r MODEL-3 

 

  

   
Fig.19:Safety marg in for MODEL-1 Fig.20:Safety marg in for MODEL-2 Fig.21:Safety marg in for MODEL-3 

 

 

 

Table 2: Comparison of results 
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Properties Model-1 Model-2 Model-3 

Aspect Ratio 1 1.5 2 

Pressure 10000Pa 10000Pa 10000Pa 

Equivalent Elastic Strain Min. 5.4944e-005m/m 9.1713e-005m/m 1.5504e-004m/m 

Max 1.0007e-003m/m 1.0438-003m/m 9.2297e-004m/m 

Equivalent Stress Min. 1.0723e+007Pa 1.8208e+007Pa 2.255e+007Pa 

Max. 1.8754e+008Pa 1.8968e+008Pa 1.636e+008Pa 

Maximum Principal Stress Min. -7.5591e+006Pa -1.1392e+007Pa -1.2608e+007Pa 

Max. 2.1446e+008Pa 2.2065e+008Pa 1.9173e+008Pa 

Minimum Principal Stress Min. -2.161e+008Pa -2.2241e+008Pa -1.9341e+008Pa 

Max. 7.4877e+006Pa 1.1308e+007Pa 1.2448e+007Pa 

Safety Factor  Min. 1.3331 1.318 1.5281 

Max 15 3.73 11.086 

Safety Margin Min. 0.33308 0.31798 0.52811 

Max 14 12.73 10.086 

 

                                                                         V. CONCLUS ION 

 In this study the Equivalent Elastic Strain, Equivalent Stress, Maximum Principal Stress, Minimum Principal 

Stress, Safety Factor, Safety Marg in for shell structure having different aspect ratio are evaluated. The significant 

outcomes of present study are summarized as follows.  

 

By increasing aspect ratio; 

 We get max. Strain in less area of shell. 

 There is reduction in equivalent stress. 

 Maximum principal stress in max. fo r aspect ratio 1.5. 

 There is increase in min imum principal stress with increase in aspect ratio . 

 As aspect ratio increasing max. equivalent Elastic Strain and Min imum Principal Stress  increasing and 

Equivalent Stress, Safety Factors , Safety Margin decreasing for aspect ratio 1.5.  

 

REFERENCES  

 

[1] BHAVIKATTI S.S., “Finite Element Analysis”, New AgeInternational (P) Limited, Publishers 4835/24, New Delhi-

110002. 

[2] Cook R.D., “Finite Element Modeling for stress Analysis”,and University of Wisconsin-Madison. 

[3] Delpero T, Lepoittevin G, Sanchez A, “Finite Element Modeling with ANSYS”, Struktulabor spring 2010.  

[4] Farshad M., “Design and analysis of shell structure (Solid  Mechanics and Its Application)”, Volume 16, EMPA; 

Switzerland. 

[5] Jahjouh M.M., “Analysis of cylindrical shell”, The Islamic University of Gaza Faculty of post Graduate Studies \civil 

Engineering Design and Rehabilitation of structure 120100099, ENGC 6353 November 2010. 

[6] Madenci E., Guven I., “The Finite Element Method And Application in Engineering Using ANSYS”Springer 2007.  

[7] Mohraz B. and Schnobrich W.C., “The analysis of shallow shell structure by a discret Element System”University of 

Illinois; Urbana Illinois March 1966. 

[8] Nakasone Y and Yoshimoto S., Stolarski T.A “Engineering analysis with ANSYS Software”, Tokyo University of 

science Tokyo Japan Brunel university Middlesex, UK, 2006. 

[9] Rai R.,“Computer aided analysis of Multiple Cylindrical Shell structure Using Differen t Parameters”, Department of 

CE,U.E.C Ujjain Madhya Pradesh, India International journal of engineering research& technology(IJERT) Vol.1 

Issues3, ISSN:2278-0181, May-2012. 

[10] Subramani T. And Sugathan A. “Finite Element Analysis of Thin Walled -shell structure by ANSYS and LS-DYNA”, 

Department of civil engineering VMKV Engg.College Vinayaka Missions University Salem India, International 

journal of modern engineering research (IJMER); Vol.2, Issue.4, July-Aug pp-1576-1587 ISSN: 2249-6645. 

[11] Ventsel E and Krauthammer T., “Thin Plates and Shells Theory, Analysis and application”, The Pennsylvania state 

University park Pennsylvania 2001. 

 

 

 

  


