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ABSTRACT:  

The objective of this project is to analyze and design the G+ 4 residential building using software. The design 

involves analyzing the whole structure by STAAD PRO. This software features a state-of-art user interface, visu-

alization tools, powerful analysis and design engines with advanced finite element and Dynamic Analysis Capa-

bilities. Moreover, the plan of the building is done by using the AUTOCAD. 

The design methods used in STAAD-Pro analysis are Limit State Design conforming to Indian Standard Code 

of Practice. The structure is subjected to self- weight, dead load, and live load under the load case details of 

STAAD Pro. The supports at the base of the structure were also specified as fixed. Then STAAD Pro is used to 

analyse the structure and design the members. The design of the building is dependent upon the minimum re-

quirements as prescribed in the Indian Standard Codes. 

We are also going to check the deflection of various load combinations. The minimum requirements to the 

structural safety of building are being covered by way of laying down minimum design loads, which have to be 

assumed for dead loads, live load, and other external loads, the structural would be required to bear. Strict con-

formity to loading standards recommended in this code, it is, will ensure the structural safety of the buildings, 

which are being designed. 

Keywords : AUTOCAD, STAAD Pro, Design parameters, Combination of loads. Bending moment and Deflec-

tions. 

1.0 INTRODUCTION  

  The design of structural building should ensure that building can with stand with safely, operate without ex-

cessive deformation of movement. We must also verify that the design is nearly build-ed within acceptable of the 

materials or not. the To perform a complete analysis, a structural engineer must find the information about the 

loads, support support conditions and material properties after find the results of stresses and displacement. We 

have to design the structure should be safety and they should bear all loads and deformations caused in construc-

tion and have sufficient durability and resistance. Structure along with structural elements shall be designed by 

limit state design method. Design includes design for durability, construction and service life should be consid-

ered as a whole. The design of the structure depends upon the minimum requirements suggested by the Indian 

standard codes. The minimum requirements for safety of structures are satisfied by way of  laying down minimum 

design loads which have to be assumed for dead loads, live loads, and others external loads, the structure would 

be required to bear. 

Steps in structural design: 

The steps involved in designing a structure are structural planning, loads computation, analysis method, design of 

member and detailing, etc. 

The Project Objectives: 

1. Drafting the layout(plan) by using AUTOCAD. 

2.Analysis and design the building on STAAD PRO. V8. 

3.Column Design & Beam Design. 

Limit state design is used to design the building as per Indian standard considerations. 
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2.0 LITERATURE REVIEW 

1. Prof. Aradhana Chavan ( June 2021) Planning, Analysis, Design and Estimation of G+4 building using 

STAAD PRO and AUTOCAD This project includes G +4 building with parking at ground floor and rest of the 

floors occupied with 2BHK flats. The response of a RCC high rise building under dead load, live load and seismic 

load is studied as per IS 875(Part 1): 1987and IS 875(Part 2): 1987. 

2. Aafreen khan, shreyas shende (March 2023) Analysis and Design of Multistorey Hospital Building 

(G+4).This project includes G+4 Hospital building which is having with an area of 7000 sq.ft.For this building the 

used softwares to plan, analysis and design is AUTOCAD, 3D SOFTWARE and STAAD PRO respectively. 

3. Madireddy Sathyanarayana, Eda Heema Shivani (March 2019) Design and Analysis of Duplex Building 

using CYPECAD Software. This project includes duplex building is analyze and design by using the software 

called CYPECAD. It also designed for natural forces such as earthquake and wind speed. 

4. Jayesh, Harish, Rithik Patel (March 2023) Analysis and Design of a Residential Building (G+4) by using 

STAAD PRO. A review of analysis and design of (G+4) Residential Building using STAADPRO. In accordance 

with IS code 456-2000. 

5. Rashmi agashe, Marshal Bagele, Vaishnavi Deshmukh, Sharad (april 2020) To study analysis and design 

of multistory building using STAAD pro and comparing with manual calculations. This project is generally based 

on theoretical design and analysis of structural framed building. Analysis and design of G+4 storey residential 

building structure by using IS code method all the drafting and detailing was done by using AUTOCAD & 

STAAD PRO. 

6. Namaratha S.Patel, Vaishnavi N. Ghodake, Rucha & Yogesh (June 2022) Design and Modelling of com-

mercial cum Residential Building by using AUTODEST, Revit& STAADPRO. This project includes commercial 

cum residential building as mixed building with ground floor consisting of commercial shops and reaming are 

floor of building consists of 2BHK flats and it is done by using software AUTOCAD, 3D Modelling & STAAD 

PRO. (IScode456-2000). 

7. IS: 875 (Part 1) – 1987 for Dead Loads, Indian Standard Code Of Practice For Design Loads (Other 
Than Earthquake) For Buildings and Structures, All permanent constructions of the structure form the dead 

loads. The dead load comprises of the weights of walls, partitions floor finishes, false ceilings, false floors and the 

other permanent constructions in the buildings. The dead load loads may be calculated from the dimensions of 

various members and their unit weights. The unit weights of plain concrete and reinforced concrete made with 

sand and gravel or crushed natural stone aggregate may be taken as 24 KN/m3 and 24 KN/m3respectively 

8. IS 456 -2000, Indian standard code of practice for plain and reinforced concrete (fourth revision), Bureau 

of Indian Standards. This standard deals with the general structural use of plain and reinforced concrete. For the 

purpose of this standard, plain concrete structures are those where reinforcement, if provided is ignored for the 

determination of strength of the structures.  

9. SP: 16 -1980, Design Aids for Reinforced Concrete to IS: 456-1978 (third revision), Bureau of Indian 

Standard. This is the explanatory handbook which covers the basis/source of each clause. The objective of these 

design aids is to reduce design time in the use of certain clauses in the Code for the design of beams, slabs and 

columns in general building structures. The charts and tables included in the design aids were used in calculation 

of footings and slabs. 
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3.0 METHODOLOGY: 

The plan of the residential building is regular. It has a story height of ( H ) 3.0m where all stories were same 

height. The Residential building consists of four stories, five stories including the ground floor each floor consists 

of four duplex flats. The residential building length is 24m and width is 35m so the area is 2737m. The building 

consists of rectangular columns with cross section (0.30 x 0.45) m, rectangular beams with cross-section (0.30 x 

0.50) m and slab thickness of 150mm. A model of G+4 storey is developed, analysis & design using STAAD-Pro 

software. Building plan size is 35 X 24 m. The building is situated in perzadiguda in zone 2. 

WORKING WITH STAAD PRO.  

 The GUI (or user) communicates with the STAAD analysis engine through the extension of.std input file. 

That input file is a text file consisting of a series of commands which are executed sequentially. The commands 

contain either instructions or data pertaining to analysis and/or design. The STAAD input file can be created 

through a text editor or the GUI Modeling facility. In general, any text editor may be utilized to edit/create the 

STD input file. The GUI Modeling facility creates the input file through an interactive menu-driven graphics ori-

ented procedure 

Following specifications are given to the structure:  

Flow chart 

 

Figure 1: Process of stilt Residential 
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Following Specifications are given to the Structure: 

Table 1: Building Specifications 

Columns 0.30m X 0.45m 

Beams 0.30m X 0.50m 

Slabs 0.15m 

Parapet Wall 0.1m 

Dead load -1 KN/m
2
 

Live Load 2 KN/m
2
 

Grade of concrete M30 

Grade of steel 415 N/m
2
 

No. of floors 4 

Height of floor to floor 3m 

Height of ground storey 3m 

Total height of building 15m 

 

Figure 2: Plan of Stilt Residential Building  
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Generation of the structure: 

The structure is generated from the input file in the STAAD Pro. The figure below shows the GUI generation 

method.  

 

Figure 3: Generation of the Structure in Staad pro. 

Analysis Supports: The base supports of the structure are assigned as fixed 

Figure 3 : Supports 

 

 

Figure 4: 3D modelling 

 

 

Journal of Engineering Sciences Vol 15 Issue 05,2024

ISSN:0377-9254 jespublication.com Page 465



 

 

Loading:  

Loads in a structure can be specified as joint load, member load, temperature load and fixed-end member load. 

STAAD can also generate the self-weight of the structure and use it as uniformly distributed member loads in 

analysis. Any fraction of this self weight can also be applied in any desired direction.  

The loading cases were consider acting on the building: 

 Dead load       Live load  

Dead Load  

[IS 875(Part 1):1987 This is a Code of practice for design loads (other than earthquake) for buildings and struc-

tures Part 1. 

The dead load comprises of the weights of walls, partitions floor finishes, false ceilings, false floors and the other 

permanent constructions in the buildings.  

▪ Dead load calculation  

1) Self-weight= 1KN   

2) Member load (ML)= wall thickness X (Floor Height-Beam Depth) X unit weight on masonry. 

Self- weight: The self-weight of the structure can be generated by STAAD-Pro itself with the self-weight com-

mand in the load case column. 

Live Load 

[IS 875(Part 2) 1987 ] This is a Code of practice for design loads (other than earthquake) for buildings and struc-

tures: Part 2  

 

Figure 5: Floor load 

Floor Load: Floor load is calculated based on the load on the slabs. Floor load: 25x0.125=3.125KN/m. 

 

Figure 6: Loads 
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Figure 7: Shear Force 

 

Figure 8: Bending Moment 

Design of RCC Elements:  

Table 2: Design of Beams (Mu value varies for each beam) 

B 300mm 

D 500mm 

Cover 50mm 

Fy 415 N/mm
2
 

Fck 30 N/mm
2
 

Mu 20.64 KN-m 

COLUMN DESIGN:  

Columns are designed for axial forces and biaxial moments at the ends. All active load cases are tested to cal-

culate reinforcement. The loading which yield maximum reinforcement is called the critical load. Column design 

is done for square section. Square columns are designed with reinforcement distributed on each side equally for 

the sections under biaxial moments and with reinforcement distributed equally in two faces for sections under uni-

axial moment. All major criteria for selecting longitudinal and transverse reinforcement as stipulated by IS: 456 

have been taken care of in the column design of STAAD. 
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Table 2: Design of Columns (Pu, My, Mz value varies for each beam) 

B 300 mm 

D 450 mm 

Cover 50 mm 

Fy 415 Mpa 

Fck 30 Mpa 

Pu 0.09 KN 

Mz 13.87 KN-m 

My 1.17 KN-m 

 

 

4.0 RESULTS:  

 

 

Figure 7: Maximum Forces (Axial, Shear, Torsion & Bending ) 

 

 

 

Figure 8: Max displacement 
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Figure 9: overall stresses 

 

  

Figure 10 : Reinforcement Details of Beam 

 

 

Figure 11: Reinforcement details of column  
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CONCLUSION: 

 This project is mainly concentrated with the analysis and design of G+ 4 Residential Building with Duplex 

Flats with all possible cases of the loading's using STAAD .Pro Meeting the design challenges.    

 We also check the deflection of various members under the given loading, 

 Structural analysis, design of steel elements and reinforcement in concrete columns with the aid of STAAD 

pro developed by Bentley is done as per codal requirements. 

 Building is safe bout Shear force and Bending Moment. 

 Further in case of rectification it is simple to change the values at the place where error occurred and the ob-

tained results are generated in the output. 

 STAAD.Pro V8i is an advanced software which provides us a quick, efficient, easy to use and accurate plat-

form for analyzing and designing the structures. 

 During the course of project, we have gained the knowledge on designing of beams and columns. 

 This project also clears after application of loads the shear force and bending moment of the building is safe. 
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