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Introduction 

In  every aspect of human  civilization we needed structures to live  in  or  to  get  

what  we  need.  But  it  is  not  only  building structures  but  to build  efficient  

structures  so  that it  can  fulfill the  main  purpose  for  what it  was made  for.  

Here  comes  the role  of  civil  engineering  and  more  precisely  the  role  of 

analysis  of  structure.  

 

There  are  many  classical  methods  to solve  design  problem,  and  with  time  

new  software’s  also coming into play. Here in this project work based on 

software named staad pro has been used.   

 

Few standard problems also have been solved to show how staad pro can be used 

in  different  cases. These typical  problems  have  been  solved  using  basic  

concept  of loading,  analysis,  condition  as  per  IS  code.  These  basic 

techniques  may  be  found  useful  for  further  analysis  of problems. 
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Scope of work 

 Following points will be covered in project work  

 

  Study of design of various elements of building  

  Planning of various components of a building with column positioning 

  Introduction of STAAD.Pro  

  Modeling of the building in the STAAD.Pro giving all boundary conditions 

     (supports, loading etc…)  

  Analysis and Design of various structural components of the modal building  

  Study of analysis Data of the software  

  Detailing of beams, columns, slab with section proportioning and 

      reinforcement.  



 

 AIM OF PROJECT  
 

This project aims for relearning of concept of structural design with the help of 

computer aids. Briefly we have gone through following points through out of the 

project work.  

 

 Understanding of design and detailing concept.  

 Main objective i.e. learning of STAAD.Pro software package.  

 Learning of analysis and design methodology which can be very useful in the 

field.  

 Understanding of earthquake resistance design concept.  

 Approach for professional practice in the field of structural engineering  
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          Analysis  : Analysis of the structure means to determination of  the internal forces 

                            like axial compression bending moment, shear force etc. in the      

                            component member for which the member are to be designed under      

                            the action of given external load.  
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Introduction of Analysis and design 

Design : The design is process of section percussion from the analysis 

                results by using suitable analysis method. 

 

               The aim of design is to achievement of an acceptable 

                probability that structures being designed will perform 

                satisfactorily during their intended life.   

 

 



Design of Structural Elements 

The design of any structure is categorized into the following two main types: 

  

       Functional design  

       Structural design  

Stages in structural design : 

 

 The process of structural design involves the following stages:  

 Structural planning  

 Action of forces and computation of loads  

 Method of analysis  

 Member design  

 Detailing, drawing and preparation of schedules  
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BEAM  

   There are three types of reinforced concrete beams  

 Single reinforced beams  

 Double reinforced beams 

 Flanged beams  

Single reinforced beams :  

In singly reinforced simply supported beams steel bars are placed 

near the bottom of the beam where they are effective in resisting in 

the tensile bending stress.  
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Double reinforced beams:  

It is reinforced under compression tension regions. The necessities of steel 

of compression region arise due to two reasons. When depth of beam is 

restricted. The strength availability singly reinforced beam is in adequate.  
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Flanged beams:  

There are two types of flanged beam  

1. T - beam 

2. L -  beam 
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COLUMN  

A column may be defined as an element used primary to support axial 

compressive loads and with a height of a least three times its lateral dimension. 

  

The strength of column depends upon the strength of materials, shape and size of 

cross section, length and degree of proportional and dedicational restrains at its 

ends.  
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SLAB  

Slabs are most widely used structural elements forming floor and roof of 

building. Slab support mainly transverse load and transfer them to supports 

by bending actions more or one directions.  

 
On the basis of spanning direction: It is two type one way slabs and two 

way slab.  

One way slab: When the slab is supported on two opposite side parallel 

edges, it spans only in the directions perpendicular to the supporting 

edges. It bends in one directions and main steel is provided in the 

directions of the span. Such a slab is known as one- way slab.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CIVIL ENGG. DEPT., SMT.S.R.PATEL ENGINEERING COLLAGE DABHI-UNJHA 

One way simply supported slab 

Design steps:   

a) Effective depth (d):  

As per IS: 456-2000, P.37, Cl.23.2.1  

l/d= 20* M.F.  
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b) Effective span: (IS 456-2000, P 34) 

c) Reinforcement requirements  

Minimum reinforcement : ( As per IS: 456-2000, P.48, Cl.26.5.2.1) 

  

For Fe-250           pt = 0.15% of total c/s area (b*D)  

 

For Fe-415                           

For Fe-500           pt = 0.12% of total c/s area  

  
d) Check for cracking : (as per IS:456-2000,P.46 )  

e) Check for deflection:  

Allowable  l/d= 20* M.F.  

Find Actual l/d 

f) Checking for development length (Ld) : (as per IS:456-2000, P.44, Cl.26.2.3.3 (c))   

Ld should be ≤ 1.3 M 1/ v + Lo  
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One way continuous slab:  

In case of large halls, auditoriums, marriage halls, etc. the length is divided into 

equal bays by providing beams perpendicular to length. The slab provided over 

such area is called one way continuous slab.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CIVIL ENGG. DEPT., SMT.S.R.PATEL ENGINEERING COLLAGE DABHI-UNJHA 

Design steps:  

  

 For calculation of S.F. and B.M., IS: 456-2000, P.36.  

  As the coefficient for D.L. and L.L. are different, for D.L. and L.L. are 

calculated separately.  

  In one way continuous slab, negative bending moment will be produced at the 

top of intermediate supports. Thus, negative reinforcement is provided over 

intermediate supports.  

  For B.M. calculations, coefficient gives in IS: 456, table-12 is multiplied by wl2.  

  For S.F. calculations, coefficient gives in IS: 456, table-13 is multiplied by wl.  

  Maximum shear occur at the support next to the end support. Therefore, slab 

must be checked for shear at this support.  

  The slab must be checked for deflection at the locations of maximum positive 

B.M.  

  The slab must be checked for development length at the end support.  
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FOOTING  

         Foundations are structural elements that transfer loads from the building or individual 

         column to the earth .If these loads are to be properly transmitted, foundations must be  

         designed to prevent excessive settlement or rotation, to minimize differential settlement   

         and to provide adequate safety against sliding and overturning.  

Isolated 
Column footing 

pad footing 

sloped footing 



Plan of residential Building 

 

 

• Analysis and design of structural components of G+5 storied building 

• Analysis for – Earthquake load 

• Location –surat 

• Masonry blocks – Siporex 

• S.B.C. – 15 T/m2 
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Introduction of staad. Pro. 

It is one of the effective software which is used for the purpose of analysis and 

design of structure by the structural engineers. Our project is aimed to complete 

with the help of Staad.pro  

Staad  pro  gives  more  precise  and  accurate  results than manual techniques. 

 
         Features  

•  Analysis and design tool 

•  GUI based modeling 

•  Input file/Output file 

•  Results as per Indian & other standards 

•  Report generation 



































Out put file of beam Out put file of column 
 



Out put file of shear wall 



Column design as per IS : 456:2000 



Column design as per IS : 13920 



3D view 




