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Abstract— Residential building is one of the major work 

which shows the social progress of the county. For fulfilling the 

requirements of the community new techniques and methods are 

being developed daily. Engineers are the one who is responsible 

for planning, designing and executing the work on 

time.Structural Design involves the investigation on stability, 

strength and rigidity of structures. A structural Engineer 

designs a structure based on the loading conditions including 

dead load, live load and seismic or wind load. 
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I.  INTRODUCTION  

“A multi-storey, multi-panelled frame is a 

complicated statically intermediate structure. Design of a 

3storey reinforced concrete building is taken as the project. 

There are total 17 number of columns. The design is done 

using software the software STAAD Pro. This software 

computes the loads, moments, shear forces, deflection etc.”  

“Residential requirement accommodation depends up 

on the income, status and classes of people. A poor man may 

be satisfied with a single room house but a highly rich family 

needs a luxurious building. “A standard residential building of 

bungalow type will have drawing room, dining room, guest 

room, kitchen, store, dressing room, bath room, front 

verandah, stair etc., while for other house the number of rooms 

may be reduced according to the requirements. Here the 

building considered is a 3 storey residential building of 

bungalow type”. 

II. REQUIREMENTS 

                  Requirements of the building are: 

Ground floor: Sitout, Drawing room, Dining room, Kitchen, 

Guest bed room, Store, Toilet, Work area, Servants room, 

Porch. 

First floor: Living room, Balcony, Three bath attached 

bedrooms along with dressing room 

Second floor: Living room, Library, One bath attached 

bedroom along with dressing room, Balcony 

Staircase and lift room connecting all the three floors are also 

required. 

III. BUILDING PLAN 

 
Fig.1. Building Plan - Ground Floor  

 
Fig. 2. Building Plan - First Floor  
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Fig. 3. Building Plan - Second Floor  

 

IV. ANALYTICAL INVESTIGATION 

“The loads are calculated partially manually and partially by 

using STAAD.Pro load generator. The loading conditions  

included are self weight , dead load , live load and seismic 

load [4]”. “ 

  A. Self Weight   

“The self weight command in the load case column can be used 

to compute the self weight of the structure in the STAAD.Pro 

software“ “. 

B. Dead Load from Slab  

“Dead load from slab is also generated from the software by 

mentioning the floor thickness and the load per sq m acting on 

the floor. Weight of the beam ,Column, slab, walls, terracing 

and parapet is considered for calculating deadload per sq m“.” 

 

 

 
Fig. 4. Structure under Application of Dead Load 

 

C. Live Load  

For each floor ,3kN/m2 load is considered as live load. For 

staircase, live load taken is 3kN/m2. The live loads are 

computed  in the same manner as done in case for dead load . 

 
 

Fig.5. Structure under Application of Live Load 

 

D. Load Combination 

“The structure is being analyzed for load combinations 

considering all the mentioned loads in proper ratio. Load 

combinations considered are 1.5(DL +  LL) ,1.5DL + 

EL,1.2(DL + LL + EL ) [2] “.” 

 

 

 
 

 
Fig .6. Bending Moment Diagram - 1.2(DL + LL + EL ). 
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Fig. 7. Shear Force Diagram -1.2(DL + LL + EL ). 

 

 
 

Fig. 8. Deflection  Diagram - 1.2(DL + LL + EL ). 

 

V. RESULTS 

A. Structural design 
The structure was designed for concrete as per IS 456. The 

following parameters were specified in the input window. 

 

 
 

Fig. 9. Design Parameters in STAAD Pro 

 

B. Design of Beam  

Design result for beam number 27 which is at the roof level of 

first  floor is shown below. 

 
Fig. 10. Properties of Beam 

 

 
 

 
Fig .11. Summary of Reinforcement of Beam 

 

 

 
Fig. 12. Reinforcement Details of Beam 

 

 

 

C. Design of Column 

Design result for column number 53 which is at first  floor is 

shown below. 
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Fig. 13. Properties of Column 

 

 

 

 

 

 

 

 

 
 

Fig .14. Reinforcement Details of Column 

 

 

 
 

Fig .15. Design Results of Column 

 

VI. CONCLUSION 

“The structural design for the residential building is computed. 

The reinforcement needed for any concrete section can be 

calculated using the STAAD Pro software. The software 

STAAD Pro. deals with  a number of parameters which are 

designed according to  IS 456:2000.” “The Beams are designed 

for flexure, shear and torsion while the columns are designed 

for axial forces , biaxial moments and  shear forces[4]”[4]. 
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