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Abstract— In this paper seismic analysis and design of multi-

storey building (G+4) using staad pro software for zone II. To 

design a multi-storey building structure, it is mainly divided 

into two types – manual method and software based method 

.STAAD PRO is a structural analysis and design software. 

Humans are creating software for designing of structures to 

make the process easier and save time. It is true that designing 

with software is simple and time-saving, and the outcomes 

are generally accurate. The software method of analysis is 

used for a G+4 multistory building in Zone II. The purpose of 

providing this work is to learn how to utilise the staad pro 

programme to design various building parts such as beams, 

columns, slabs and foundations, and stairways when seismic 

and wind stresses are occurring on the structure. Analyses and 

design is done as per IS: 1893 (part-1) 2002 Design Criteria 

for Earthquake Resistant Structures New Delhi: Bureau of 

Indian Standards. 
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I. INTRODUCTION 

The technique for analysing and designing a building will 

vary depending on the type of structure, its complexity, the 

number of floors, and other factors. Construction of 

multistory buildings is now a basic requirement due to the 

ever-increasing population. An earthquake is a natural 

calamity that causes substantial loss of life and property. 

Several people become homeless, children lose their parents, 

women become widows, and a country's economy is severely 

harmed. It takes a long time to recuperate and pay for 

earthquake-related losses. An earthquake's vibrations can be 

felt a considerable way away from the epicentre. 

 Because of the release of seismic energy from a 

fault's magnitude, earthquakes, in which the earth's surface 

shakes, are one of the most disastrous natural disasters. 

Earthquakes cause damage to structures by generating 

seismic waves that travel to the earth's surface. Seismographs 

and the Richter scale are used to determine the magnitude of 

earthquakes. When buildings are hit by earthquakes. 

II. OBJECTIVE 

 Seismic study of structures in zone II is required. 

 To look into how loads affect the structure. 

 To ensure that the structure is earthquake-resistant in 

Zone II. 

 To observe an earthquake's effects on a structure. 

 To ascertain the outcome of base shear story drift and 

building movement. 

III. LITERATURE REVIEW 

Sayyed O.Et Al. (2017) [1], Her research focused based on 

impact of infill and mass irregularity on the structural 

integrity of buildings. Different floors in the RC 

constructions. The outcomes suggest that the infill of the 

block improves the earthquake performance constructions 

made of RC, as well as inadequate seismic response. As a 

result of the widespread erratic construction, it should be kept 

at a strategic distance from seismically vulnerable areas. 

 Khan Et Al. (2016) [2], included response spectrum 

research using STAAD- Pro V8i programming to examine 

mass media's influence inconsistencies on many occasions’ 

floors RCC structures are used. Seismic investigations of 

RCC structures with mass abnormalities were carried out at 

various floor levels as part of the ongoing work. In terms of 

float and redirection, the models are compared to each other. 

 Reddy A. Et Al (2015) [3], Breakdown reaction of 

structure in seismic zone V is subjected to a directed 

diagnostic assessment for both regular and sporadic 

structures. A 15-story skyscraper is considered, with ETABS 

programming being used to demonstrate and mimic the 

building's reaction. For the purpose of study, static and 

dynamic methodologies are examined. When compared to 

general structure, the report concluded that uncertain 

structures have unpredictable behaviour. 

 Mukundan H. Et. Al. (2015) [4[, The newly the 

building's found shear divider arrangement has    shown to be 

effective and efficient. The use of fortified solid shear 

dividers in a In Zone IV, there is a 10-story skyscraper. is 

being tested by reduce the repercussions of earthquake 

tremors. The results are presented after the model has been 

broken down using ETABS programming and the RSA 

method has been applied. The thickness of shear dividers was 

also investigated by the researchers. In a traditional/irregular 

structure, shear dividers are thought to be more resistant to 

parallel loads, and for a more secure plan, the shear dividers 

are used. From 150mm to 400mm. 

 Mayuri D. Bhagwat Et Al. (2014) [5], Using time 

history analysis and reaction range investigation, a multi-

story RCC building with a G+12 rating   with the tremors in 

Koyna and Bhuj have been completed.   The seismic response 

of such a structure is almost considered and represented with 

the ETABS programming assistance. There have been two 

time accounts (Koyna and Bhuj). To generate different 

suitable criteria, this method is used (storey uprooting, storey 

floats, base shear). 

 T. Mahdi et al. (2012 [6], Three solid moderate 

minute earthquakes are expected to occur. In five, seven, and 

10 stories, opposing space outlines with an asymmetrical 

layout. In each of these three examples, the structure's 

architectural configurations included re-entrant corners. To 
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deconstruct these structures, nonlinear static and direct 

unique systems were used. The non-straight powerful 

investigation was used to quantify the precision of these two 

procedures. Despite the significant differences in the 

outcomes of these two strategies when applied to a nonlinear 

dynamic system, The results of the direct forceful evaluation 

were somewhat better than those of the nonlinear static 

research. 

 Williams Ryan J. Et Al.  (2009) [7], examined the 

analysed the cost-effectiveness in a particular method of 

retrofit that makes use of the subtle aspect of the system. A 

parametric examination was carried out. Conducted in order 

by make a decision.  a historical context research was carried 

out for the purpose of illustration structure in Memphis, 

Tennessee, and San Francisco, California using an 

unobtrusive upgrade technique to see what degree of certainty 

elements impact whether or not a seismic retrofit is feasible. 

The parametric results and contextual investigations suggest 

so, in very cases, a seismic retrofit of an existing structure is 

more cost effective. Cost-effective San Francisco is more 

expensive than Memphis. 

IV. METHODOLOGY 

 Conducting research into building seismic assessments. 

 Create numerous multistorey building models in 

STAAD. Pro 

 Developing designs for a variety of model scenarios. 

 Conduct an analysis based on base shear, storey drift, and 

other features, such as displacement. 

 Choose the best model situations from all of the 

structures. 

 
Fig. 4: Methodology flow chart 

A. Software Details 

 STAAD Pro is a programme for structural analysis and 

design. 

 staad pro is a cutting-edge programme that provides a 

fast and precise platform for creating structures. 

 The staad pro software can be used to transport RCC 

steel, bridges, trusses, and other structures in accordance 

with different country codes. 

 It's used to create 3D models, analyse them, and create 

multi-material designs. 

 It is a structural analysis and integrated steel, concrete, 

timber, and aluminium design calculation engineer 

 Engineers can use STAAD Pro to improve the structure, 

section, and dimensions. 

 STAAD Pro saves time since it eliminates the need for 

manual calculations. 

 STAAD Pro allows you to design the structure more 

quickly. 

 STAAD Pro can measure a variety of loads, including 

live loads, dead loads, wind loads, snow loads, area 

loads, and floor loads. 

B. Types of Loading 

1) Dead Load:  

The permanents building the floor, wall, and foundation are 

all being compressed by material loads system, finishes, and 

claddings and fixed claddings equipment’s are referred to as 

dead loads. The overall load of all of the system's 

component’s structure that do not normally operate is referred 

to as "dead loads" Steel columns, concrete floors, bricks, 

roofing material, and other elements alter with time. Giving 

the member's property causes the automatic STAAD pro 

assignment of dead load. We have a self-weight option in the 

load case that automatically calculates weight utilising the 

material's qualities, such as density, and the skeletal structure 

after it has been assigned a dead load appears to be red in 

colour 

2) Live Load:  

A building's use and occupancy produce live loads. As 

required to fully specify the loading condition, loads from the 

presence of humans completing, Construction and 

maintenance tasks are included, although there is no fixed 

equipment storage. Uniform loads, concentrated loads, and 

uniform live loads are the three types of loads that are 

presented. On a structural evaluation. It is not recommended 

to apply uniform and concentrated live loads at the same time. 

Concentrated loads ought to be situated or towards the 

direction of maximise effect of load in extreme term. Stair 

weights weighing 300 pounds, for example, ought to be 

assigned in the centre between the stair tread and the supports 

nevertheless. We use live loading.in STAAD live loads are 

assigned. When it comes to U.D.L. we need to create a 

situation in which there is a lot of work to be done loads then 

choose all of the beams capable of carrying them. 

3) Wind Loads:  

Wind loads can be found in both vertical and horizontal loads 

in the list of loads. This is the case a Because the roof is 

uplifted by the wind exerting   putting downward pressure on 

the roof's wind  top generates loads that aren't static of 

extremely variable magnitudes on a Building the difference 

Pressures in the workplace various  places on a structure are 

simple, and the complication may turn into excessive. Wind 

loads can be found in both vertical and horizontal loads in the 
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list of loads. Because wind creates a roof that has been raised 

by exerting putting downward pressure on the roof's wind, top 

non-static loads are produced of extremely variable 

magnitudes on a building. The difference It’s difficult to 

understand the differences in pressures at different points on 

a building. And accurate consideration in design may become 

too analytically intensive. As a result, wind load standards 

aim to simplify the design challenge by taking into account 

fundamental a building's static pressure zones that are 

reflective. The peak loads that are generated   anticipated by 

occur. The complication at its highest point a single zone. 

However, a specific in some zones, the wind may not blow in 

the same direction. At the same time. Pressure is affected by 

the arrow range of wind direction in several cases. Therefore. 

When calculating risk consistent wind loads on buildings, the 

directional effect of the wind must also be taken into account. 

4) Floor Loads:  

The load on the slabs is used to compute the floor loads. The 

load on the floor is assigned from generating a load scenario 

for the weight on the floor. 

5) Earthquake Load:  

The inertia force created in the building as a result of seismic 

excitations causes earthquake load. The inertia force changes 

depending on the mass. Because the structure has a bigger 

mass, the earthquake loading will be higher as well. When the 

earthquake load exceeds the element's moment of resistance, 

the structure will break or be damaged. The magnitude of 

earthquake loading depends upon the weight or mass of the 

building, dynamic properties of the building and difference in 

stiffness of adjacent floors along with the intensity and 

duration of the earthquake. The force of an earthquake acts 

on the surface of a structure on the ground or on a neighboring 

building. Buildings in seismically active places must be 

thoroughly investigated and constructed to ensure that they 

will not collapse if an earthquake occurs. 

C. Seismic Parameter 

The physical significance of seismic source parameters is 

described in this chapter. Earthquake source parameters were 

calculated over time to gain a measure and eventually a better 

knowledge of them. With the introduction of seismology to 

mines over time, it was discovered that huge earthquakes and 

minor seismic events recorded in mines have a lot in 

common. 

1) Seismic Parameter Table 

 
Fig. 4.3.1: Seismic parameter table 

2) Moment Resisting Frames 

A moment resisting structure is one Its components and joints 

are strong enough to withstand the stresses mostly Flexure 

causes this. 

a) Ordinary Moment Resisting Frame 

Ordinary moment resistant frames are those that are 

developed without any special concern for the frame's 

malleability. 

b) Resisting Frame for a Special Moment 

Special resisting at the time frames are moment resistant 

structures that are designed to have a pliable nature. The 

design is Execute completed in accordance with the 

specifications IS –13920. The accompanying factors are 

taken into account while designing structures to withstand 

earthquakes. Magnitudes. There was an earthquake. 

D. Analysis of G+4 Building In Seismic Zone II 

Earthquake is a natural event that we can't control; it's out of 

our hands. To minimise the damage caused by earthquakes; 

we should examine the building by applying seismic loads 

and studying the effects that result, and after that, we should 

take precautions. Some adjustments in approaches to assure 

safety to the building. A building's seismic analysis has been 

completed. STAAD PRO has been used to clarify the 

situation. And several, dead load, active load, wind load, and 

other loads others, that are important for the structure's 

analysis have been provided as well as some design load 

combinations based on IS CODE 1893. After assigning loads, 

we must establish material properties according to IS CODE, 

which includes column and beam size reinforcement, 

concrete grades, and so forth. We must identify seismic 

qualities of a particular zone based on how structures 

respond; in my case, seismic parameters in zone II are listed 

below. 

 Response reduction factor          :             5 

 Rock and soil silt factor            :              1 

1) Building   Properties  

Particulars Values Particulars Values 

Beam Size 0.30×0.23 m 
Thickness of 

wall 
0.23 m 

Column size 0.45×0.30 m Floor weight 
4.75 

KN/m2 

Concrete 

grade 
M30 

Grade of 

Steel 
Fe415 

Seismic  

Zone 
II 

Height of 

building 
12 m 

Soil type Medium soil 
Building 

details 
G+4 

Type of 

building 

Multistorey 

building 
Beam depth 0.45 m 

Live load 2 KN/m2 
Damping 

Ratio 
0.05 
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2) Building Modelling In Staad Pro 

 
Fig. 4.4.1: Isometric view of basic model 

 
Fig. 4.4.2: Model in isometric view with support 

 
Fig. 4.4.3:  The model support from the front. 

 
Fig. 4.4.4: Isometric view of model showing beam, column 

and slab 

 
Fig. 4.4.5: Front view of model showing beam, column 

 
Fig. 4.4.6: Structure showing beam in X and Z direction in 

Y direction 

 
Fig. 4.4.7: Floor finish 

 
Fig. 4.4.8: dead load on wall 

 
Fig. 4.4.9 : Showing various properties of beam used for 

analysis 
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Fig. 4.4.10 : Showing shear force and bending moment in a 

beam 

 
Fig. 4.4.11 : Figure showing deflection in x-direction in a 

beam 

V. RESULTS  

The static method's equivalent and examination of the 

response spectrum were utilised to carry out seismic study of 

a G+4 structure. The seismic analysis was completed in 

accordance with IS 1893 -2002. The results of the analysis 

are provided below. 

Equivalent Analysis In Zone II 

 
 

A. Time Period 
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Fig. 5.1 : Node displacements 

 
Fig -5.2: Beam relative displacement 

VI. CONCLUSION 

STAAD - PRO can calculate the amount of reinforcement 

required for any concrete segment.The programme has a 

variety of parameters that are designed in accordance with IS 

456. (2000). Flexure, shear, and torsion are all designed into 

beams 

A. Elements of RCC Design 

A stair case, a slab , a beam, a column, a footing , and a stair 

case are examples of rcc. 

1) Column Design 

A column is an element having  a maximum height of at At 

least three times its lateral dimension is used to support axial 

compressive loads. utilised to support axial compressive 

loads. The strength of a column is determined by its material 

strength, shape, sectional view  size, length, as well as 

proportional and dedicated restraints at the end of it. 

2) Footing Design 

The structural importance of foundations cannot be 

overstated. structures so transport cargoes originating 

fweights foundations must get built, to avoid an excessive 

amount of settling or rotation limit settlement differences, and 

offer appropriate. Sliding and overturning in a safe manner. 

3) Shear Design 

Shear reinforcement is designed to withstand both shear and 

torsion forces. The real tensile reinforcement provided by 

STAAD Program is used to calculate shear capacity at 

different sections without shear reinforcement. 

VII. FUTURE SCOPE  

To compare beam, column, footing, design, and seismic data 

using staad pro software to explore the analysis and design of 

multi-storey buildings in seismic zones II. The analysis was 

carried out for the G+4 structure. Staad pro software can be 

used for a variety of constructions in a variety of zones. 

Modelling in its entirety, analysis, and design process for all 

the major elements for STAAD pro software is used to carry 

out all of the models. 
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