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Abstract - With the advent of advanced technology, public buildings such as high-rise buildings 

and long-distance bridges are designed to evolve, increasing their inclination to the outside 

world. Therefore, these structures are at risk of extreme vibrations under the influence of strong 

winds and earthquakes. To protect these public buildings from severe structural damage, the 

earthquake response of these structures is analyzed and the calculation of wind power and forces 

such as support and removal of members are calculated and included in the design of the 

building that resists vibration. The main purpose of this paper is to construct an earthquake-

resistant structure by conducting seismic research of the structure in an equitable analysis and 

analysis and design of the structure using STAAD. Pro software. To this end, the 'Three-School 

School in Nagpur' is being considered. Seismic statistics are designed for the 3rd seismic zone, 

the 3rd aspect of Response reduction, the standard temporal resistance framework and the value 

factor 1. The structural safety of a building is ensured by calculating all active loads on the 

building, including side wind and seismic excitation.  

Keywords: STAAD. Pro, analysis, seismic strength, standard duration resistance, critical time, 

intermediate flow, balanced static analysis, IS code. 

1. INTRODUCTION: 

 Building design is the science of analyzing and designing and building with great potential, 

safety, usability and economy. It requires not only logical thinking and imagination but also 
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instruction to adhere to design standards specified by the appropriate country design code, for 

example, IS code. Any construction project starts from the planning phase to meet the stated 

needs of the client. Although the client may be unaware of the possible conditions that exist 

within the site and have unprecedented expectations, it is the sole responsibility of the building 

developer to perform. Challenge and meet design requirements for strength, resilience, economy 

and security. Existing land shortages due to population explosions always require the 

construction of high-rise buildings. As the ground floor of these multi-storey buildings grows, 

the building is exposed to external forces under the influence of earthquakes and wind pressure, 

thus leading to structural instability and later complete structural failure. In order to enable tall 

buildings to withstand those lateral forces, an earthquake and wind analysis must be done and 

incorporated into the final construction of the building. 

Every structure follows a specific path from its initiation to ultimate design as follows:  

Structural planning of the building.  Calculation of applied loads.  Structural analysis of the 

building  Design of the building as per analysis.  Drawing and detailing of the structural 

members.  Preparation of schedule. 

STAAD. Pro provides a design engineer with excellent user interface and tools needed to place 

dead and unloaded load and active external loads on the site. It has a powerful engine of 

advanced flexibility analysis that considers many loading combinations and produces the right 

structure structure. The software provides easy access to view reaction power, joint removal, 

clipping power and bending moment that works with different beams and columns in the 

processing mode due to the loading conditions used in the structure. STAAD. Pro provides a 

great interface for making wood, aluminum and concrete building structure, bridge and water 

tank. From model generation to final design, the software delivers accurate results and delivers 

final output that contains the structure structure of all the beams and columns within the 

structure. 

2. OBJECTIVES 

The primary objective of this paper is to undergo lateral load analysis and design an earthquake 

resistant structure on STAAD. Pro. The objectives have been specified as follows:  Generation 
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of building model on STAAD. Pro.  Load calculation due to different loading conditions.  

Application of loads on STAAD. Pro model.  Analysis of the structure on STAAD. Pro.  

Study of the reaction forces, shear force, bending moment and node displacement.  Design of 

the building. 

3. METHODOLOGY TO UNDERTAKE ANALYSISAND DESIGN OF THREE 

STOREY SCHOOL ON STAAD. PRO 

Step 1: Construction of the Nodal point. Regarding the position of the column in the layout 

structure, we have some important points included in the STAAD model. Step 2: Representation 

of the frame and column. 

4 : ANALYSIS OF THREE STOREY SCHOOL 

An equally consistent research method is selected for the following structure. This method 

describes a series of forces acting on a building to represent the effect of earthquake vibrations, 

usually expressed by a seismic style spectrum. It observes that the structure vibrates in its basic 

form. For this to be true, the building must be low-lying and not too rigid with the ground. A 

map of India's seismal segmentation provided below divides each area as zone I, II, III and IV. 

Based on nodal points, with the help of adding a beam command to STAAD. Pro, beam and 

columns have done. Step 3: Assign member support and assets. After column production, 

support is provided under each column as grounded foundations. Later, based on load 

calculation, a boam with a cross-sections column is assigned. Step 4: 3D view. After assigning a 

member property, a 3D view of the property can be displayed. Step 5: Dead Load Activity. 

According to IS: 875 (Part 1) - 1987, dead loads are assigned based on member load, floor load 

and personal weight of the beams. Step 6: Live upload function. According to IS: 875 (Part 2) - 

1987, a live load of 2KN / m2 was assigned to members. Step 7: Seismic load function. After 

creating the appropriate seismic definition according to the requirements of IS 1893 (Part 1): 

2002, the seismic load is assigned in respect of the + X, -X, + Z and -Z guides with the 

appropriate seismic factor. Step-8: Wind load assignment. After installing wind power and 

creating air definition according to IS: 875 (Part 3) - 1987, air loads were allocated according to 

directions + X, -X, + Z and -Z. Step 9: Upload a combination of assignments. Different 

http://www.ijmrr.com/


ISSN: 2249-7196 
IJMRR/Jan 2023/ Volume 13/Issue 1/Article No-1/01-07  

                                   Mr.V.S.SreekumaraGanapathy / International Journal of Management Research & Review 

 

4 
*Corresponding Author www.ijmrr.com 

compilation case cases are provided for the model based on the specified loading combinations 

as long as the IS CODES are also available in STAAD. Pro. Step 10: Structural analysis in 

STAAD. Pro. With the help of Run Analysis Command, the structure is analyzed and a detailed 

study of the strength and moment of bending is done in Postprocessing mode. Step 11: Structure 

Design in STAAD. Pro and Output Generation. The design is made in accordance with IS 456: 

2000. M25 concrete and FE415 are used as design parameters. 4% metal tool is specified 

according to IS Code standards and design parameters are assigned to beam and column 

respectively. After the final construction of the structure, an output file is generated containing 

the structure of the entire beam and column member. 

 

Fig – 1: Seismic zoning map of India. 

The building is designed for the following parameters: Site location: Nagpur in the Seismic Zone 

- II Soil type: Medium soil. Permissible carrying pressure: 150KN / m2 Response reduction 

factor (R) - 3 of the OMRC. Number of Stairs: 2 Floor height: 3.3m Exterior wall thickness: 

230mm Internal wall thickness: 150mm Beam size: - 230x250 mm - 230x300 mm - 230x350 

mm - 230x400 mm Column size: - 230x400 mm - 230x500 mm - 250x600 mm - 300x1000 mm 

(stairs). Slab size: 120 Live load: 2KN / m2 Air Load: IS: 875- (Part-3). Earthquake load: IS: 

1893-2002 (Part 1). Concrete Range: M25 Steel Range: FE415 STAAD. Pro plan and model of 

the Three-Storey School viewed below. 
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Fig – 2: STAAD. Pro Line Plan 

 

Fig – 3: STAAD. Pro model 

In order to make the building resistant to earthquakes, the basic value of the building while 

vibration should be calculated and given as an input to STAAD. professional earthquake 

analysis. The idea of building is in Nagpur. Earthquake parameters according to (IS 1893 (Part 

1): 2002) are described below: Seismic Zone - II (IS 1893 (Part 1): 2002) Release Area (Z) - 0.16 

(Table Two, IS 1893 (Part 1): 2002) Key issue - 1 (Table 6, IS 1893 (Part 1): 2002) Issue 

Reduction Issue - 3 (Table 7, IS 1893 (Part 1): 2002) Basic value (Ta): The solid formula for the 

basic natural vibration resistance of a solid frame structure provided with a brick filling panel is 

given to IS: 1893 first half as follows, Basic value = 0.09h / (d) 1/2 (Section 7.6.2, IS 1893 (Part 

1): 2002). The layout of the building is 37.8 x 12.7 m. Building height (h) = 39.6m Building (dx) 

= 37.8 m building width (dz) = twelve.7 m X period guide (PX) = 0.09x39.6 / (37.8) 1/2 = 0.58 
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seconds Z time direction (PZ) = 0.09x39.6 / (12.7) 1/2 = 1 second These figures are provided as 

input into the seismal definition in STAAD. professional strength and vibration ar calculated. 

The force of the earthquake operating on the structure is shown below. 

 

Fig – 4: seismal Force on STAAD model 

4. CONCLUSION 

The 3-story School building was analyzed and described as STAAD for bullying. Pro. Seismic 

Associate in Nursing wind forces are considered and the building is intended as an earthquake-

resistant structure. Severe deviation from earthquakes and winds should be limited for a number 

of reasons so the strength of the simple structure is very important. As a result, drift between 

stories has to be experienced from time to time. With a specific small-sized force with a ratio of 

1.0, the flow between the stories should be less than 0.04 x Hs, any (Hs) is the length of the story 

(Section 7.11.1, IS 1893 (Part 1): 2002). With a floor height of 3300 mm, slope between floors = 

0.04 x 3300 = 13.2 mm. some related shifts within each story within the structure are below the 

inter-story drift limit and are therefore safe. 
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Fig – 5: STAAD. professional 3D Rendered Model 
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