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Abstract: Structural planning and design is an art and science of designing with economy and elegance, serviceable 
and durable structure. . The main objective of the project is to compare the design and analysis of the building along 
span lengths 3m and 4.5m.This project is to understand the structural behavior of various components in the multi-
storied building. The frame analysis is done for the design of columns and beams according to the building by laws 
and design as per IS 456-2000 code. Design ,analysis and estimation of multi-storied building has been taken up for 
(G+3) Building of an area 463.25m² located behind the Ramesh hospital. Dead loads and live loads are considered 
according to the code IS 456-2000, footings are designed based on safe bearing capacity of soil. The design of slab is 
done by using the end conditions like adjacent edges discontinuous, one long edge discontinuous and one short 
edge discontinuous. We have used Staadd.pro software tool to design structural elements like design of beams and 
columns. 

 
Key Words: IS:456-2000, Frame analysis, STAAD Pro Software 
 

1. INTRODUCTION:  The main aim of structural engineer is to design the structures for safe technology in the 
computing field. The structural engineer can dare to tackle much more large and complex structure subjected to 
various type of loading conditions. The loads acting on the structure are considered as static, but  with the exception 
of the self weight (dead load) no structure load is static one. Now a day’s large number of application software’s are 
available in the civil engineering field all these software’s are developed as the basis of advance. Finite element 
analysis which include the effect of dynamic load such as wind effect, earth quake effect etc. In this project work, an 
attempt has been made to study the efficiency of certain civil engineering application software’s. For these purpose 
an on-going project has been selected. 
 
2. STATEMENT OF THE PROJECT: 
 
Utility of the building  :  commercial 
No of stories                 :   G+3 
No of staircase                 :  1 
Type of construction :  R.C.C frame structure 
Types of walls                :  Brick wall 
Ground floor height :  3m 
Floor to floor height :  3m 
Walls (externals) :  250mm thick brick masonry 
Walls internal                :  250mm thick brick masonry 
 
MATERIALS: 
Concrete grade : M30 
All steel grades : HYSD bars of Fe415 grade 
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Fig1: Geometric design For 3 m building 

 
 Fig 2: Geometric design For 4.5 m building 

 
3. PLAN: Our building plan consists of G+5 floors of all are commercial. It is having an area of  463.25sq.m. Now  
we are showing the figures of floor plan, centre-line diagram, beam layout, column layout. 
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                FIG 1:PLAN                                                                                   FIG 2: CENTER LINE DIAGRAM 
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FIG 3: BEAM LAYOUT FOR 3M BEAM                               FIG 4 : BEAM LAYOUT AT 4.5M 
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       FIG 5:COLUMN LAYOUT AT 3M                                          FIG 6:COLUMN LAYOUT AT 4.5M 

 
 

5.Loading data: 
 Dead Load 3KN/m2-for 3  & 4.5 span (for  all  stories) 

Live Load  3 KN/m2- for 3 & 4.5m span Conventional (for  all  stories) 
Load combination:  1x DL+1x LL 
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Fig 1: Dead load at 3m spacing 

 

 
 

Fig 2:Dead load at 4.5m spacing 
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Fig 3: Live load at 3m spacing 

 

Fig 4:Live load at 4.5m spacing 

 

Fig 5: LOAD COMBINATIONS 
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6.DESIGN OF BEAM:   STAAD OUTPUT OF A BEAM FOR 3m SPAN 

 

.FIG 6: BEAM  DESIGN FOR 3 m Span 

 

 

FIG 7: BEAM  DESIGN FOR 4.5 m Span 

7. DESIGN OF COLUMN: 

 

FIG 8: COLUMN DESIGN FOR 3 m Span 
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FIG 9: COLUMN DESIGN FOR 4.5 m Span 

  

FIG 10: CIRCULAR COLUMN DESIGN FOR 3m Span 
 

 

FIG 11: CIRCULAR COLUMN DESIGN FOR 4.5 m Span 
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8. DESIGN OF SLAB: 
 

 

 

ONE WAY CONTINOUS SLAB 
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TWO WAY CONTINOUS SLAB 
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9. DESIGN OF FOUNDATION: Geometry of 3m span 
 

 

 
Geometry of 4.5m span 
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Reactions for 4.5 m Span 

10. Results & Comparison: A college building with 3m and 4.5m frame spacing is designed and results are 
presented in this project. 
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Table-1 Comparison of maximum shear forces (Fy) and Bending Moments (Mz) in ground floor beams between 
3m and 4.5m spans. 

 
S.NO BEAM NO 3M SPAN 4.5M SPAN 

  SHEAR FORCE BENDING MOMENT SHEAR FORCE BENDING MOMENT 

1 1 13.767 15.622 20.774 13.374 
2 2 27.752 26.683 44.303 42.552 
3 3 11.018 6.329 22.674 20.378 
4 4 22.856 12.008 41.794 33.445 

 

SHEAR FORCE BENDING MOMENT 

Table-2 Comparison of maximum shear forces (Fy) and Bending Moments (Mz) in ground floor columns 
between 3m and 4.5m spans. 

 
S.NO COLUMN  NO 3M SPAN 4.5M SPAN 

  SHEAR FORCE BENDING MOMENT SHEAR FORCE BENDING MOMENT 

1 1 1.264 1.657 1.777 3.490 
2 2 1.940 2.548 1.859 1.755 
3 3 0.021 0.049 0.046 0.155 
4 4 0.016 0.015 0.309 0.575 

SHEAR FORCE BENDING MOMENT 
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Table-3 Comparison of maximum shear forces (Fy) and Bending ground floor circular columns between 3m 
and 4.5m spans 

S.NO CIRCULAR 
COLUMN NO 

3M SPAN 4.5M SPAN 

  SHEAR FORCE BENDING 
MOMENT 

SHEAR FORCE BENDING 
MOMENT 

1 1 0.145 0.352 1.498 2.938 
2 2 0.043 0.086 0.021 1.021 

 

                           SHEAR FORCE                BENDING MOMENT 

11. CONCLUSION: In this study, it is observed the volume of concrete in 3m span & 4.5m span as follows. 
 
SLABS: For 3m frames spacing slab is designed as one way continuous slab. 
                 For 4.5m frame spacing the slab is designed as two way continuous slab. 
 
CONCRETE: Total volume of concrete for 3m frame spacing 229.4m³  
                        Total volume of concrete for 4.5m frame spacing 181.7m³  
 
STEEL:  Total weight of steel for 3m frame spacing 171875N  
               Total weight of steel for 4.5m frame spacing 136235N 
From the above results the volume of concrete used is less when compared to 3m spacing. It is more economical 
when compared with the usage of steel. 
from above results and comparison  so one can adopt 4.5m frame spacing. 
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