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Title of the Course: Analysis of shells and folded plates 
Category: Program Elective-IV 
Couse Code: 24DSTE2DT 
Branch/es: Structural Engineering 
Semester: II Semester 

 
Lecture Hours Tutorial Hours Practice Hours Credits 

3 - - 3 
 
Course Description: 
This course provides an in-depth exploration of the analysis and design of shell structures and folded plates, 
which are widely used in modern engineering for their efficient load-bearing capabilities and aesthetic 
appeal 

 
Course Objectives: 
1. To understand the basic equations, bending effects of plates.. 4. To study the concepts of orthotropic 
plates, numerical, approximate methods, large deflection theory of plates. 6. To apply the numerical 
techniques and tools for the complex problems in shells 
2. To understand the symmetrical loading and various loading conditions of circular and annular plates. 
3. To understand the simultaneous bending and stretching of plates and to develop governing equation 
4. To study the concepts of orthotropic plates, numerical, approximate methods, large deflection theory 
of plates. 
5. To understand the analytical methods for the solution of shells. 
6. To apply the numerical techniques and tools for the complex problems in shells 

 
Course Outcomes: 
At the end of the course, the student will be able to 
1. Understand behaviour of plates for UDL, hydrostatic, concentrated load.  
2. Perform cylindrical bending of long rectangular plates, pure bending of rectangular and circular plates, 
and deflection theories 
3.Understand bending theory for structural behaviour of plates. 
4. Implement numerical and approximate methods for plate problems. 
5. Use analytical methods for the solution of shells.  

 
Unit 1                      10 

Equations of equilibrium:Introduction, classification, derivation of stress Resultants, Principles of 
membrane theory and bending theory. 
 
Unit 2                    10 

Cylindrical shells: Derivation of governing DKJ equation for bending theory, details of Scherer‟s theory, 
Applications to the analysis and design of short shells and long shells, Introduction of ASCE manual co-
efficient for design. 
 
Unit 3                       10 
Introduction to shells of double curvature: (other than shells of revolution) Geometry and analysis of elliptic paraboloid, r
membrane theory. 
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Unit 4                   10 
   Folded Plates: Folded plate theory, plate and slab action, Whitney‟s theory, Simpson‟s theory for the 

analysis of different types of folded plates (Design is not included) 
 
   
Unit 5 

                 
  10       

Shells of double Curvature: Surfaces of revolution. Derivation of equilibrium equations by membrane 
theory, Applications to spherical shell and rotational Hyperboloid 
 
Prescribed Text books: 
1.Design and construction of concrete shell roofs by G.S. Rama Swamy – CBS Publishers & Distributors, 
485, Jain BhawanBholaNath Nagar, Shahotra, Delhi. 
 2. Fundamentals of the analysis and design of shell structures by VasantS.Kelkar Robert T.Swell – Prentice 
hall, Inc., Englewood cliffs, new Jersy -02632.  
3. N.k.Bairagi, Shell analysis, Khanna Publishers, Delhi, 1990.  
4. Bollington, Ithin shell concrete structures, McGraw Hill Book company, New York, St. Louis, Sand 
Francisco, Toronto, London.  
5. ASCE Manual of Engineering practice No.31, design of cylindrical concrete shell roofs ASC, New York. 
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24BCIV11T.1 3 - 3 - 3 3 

24BCIV11T.2 3 - 3 - 3 3 

24BCIV11T.3 3 - 3 - 3 3 

24BCIV11T.4 3 - 3 - 3 3 

24BCIV11T.5 3 - 3 - 3 3 
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