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ABSTRACT 

The majority of buildings have simple geometry, with vertical columns and horizontal beams.  In most 

situations, a basic grid system consisting of horizontal floors and vertical column lines may generate 

building geometry with little effort, even if ETABS version 2009 allows for any structure form.  The floor 

levels of many structures are comparable.  Modelling and design time may be significantly decreased by 

using this commonality. 

 Our primary goals are to finish a high-rise building, make sure the structure is safe and cost-effective 

under gravity loading circumstances, and accomplish the purpose for which the buildings were 

constructed.  Both the dead load and the live load are taken into account while designing the structure.  

The ETABS software tool was used for the structure's study and design.  IS 456-2000 is in agreement 

with the design. 

 ETABS software is used in this research to model, analyse, and design the G+30 building. Analysis 

outcomes such as storey drift, shear, bending, and torsion are examined.  The G+30 building model is 

used to carry out the design outcomes, such as beam scheduling, column scheduling, and foundation 

design. 

Key words: ETABS 9.7.4, narrative drift, shear force, building torsion, bending moment, foundation 

design, beam design and column design; earthquake. 

I. INTRODUCTION  

1.1 General 

Since our nation is the one with the highest rate of population growth in the world, there is a demand for 

housing for densely populated cities. Since land is expensive and more horizontal development is not 

feasible due to space constraints, vertical expansion is the only viable option.  The fundamental 

component of civil engineering is structural design.  The design of a building's fundamental elements, 

such as slabs, beams, columns, and footings, is the most fundamental aspect of structure.  It's crucial to 

first get the building's blueprint in order to create them.  Thus, the arrangement of beams and the 

placement of columns are established based on the appropriateness plan.  The vertical loads—the dead 

load and the live load—are then computed.  The component that bears the load initially, such as the slabs, 

may be developed after the loads have been determined.  Slab design is influenced by the end state, 
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loading, and whether the slab is one-way or two-way.  The loads are transmitted to the beam from the 

slabs.  

 Triangular or trapezoidal loads may be applied to the beam from the slabs.  The beam may be designed 

based on this.  The columns then absorb the loads from the beams, primarily shear loads.  Knowing the 

moments that columns are exposed to is essential for their design; the Kanis approach is used for frame 

analysis.  The design of the column is then undertaken based on eccentricity, end conditions, moments, 

and whether the column is short or thin.  Lastly, the footings are developed depending on the soil carrying 

capacity value for that specific region as well as the loading from the column.  Above all, the sections 

need to be examined for all components in terms of their strength and serviceability.  

 A complex, but user-friendly, special purpose analysis and design software created especially for 

building systems is called ETABS.  Unmatched modelling, analytical, and design processes are combined 

with an easy-to-use and robust graphical user interface in ETABS Version 9.7.4, which is entirely 

integrated utilising a single database.  ETABS is the tool of choice for structural engineers in the 

construction business because it can handle the biggest and most complicated building models, including 

a broad variety of nonlinear behaviours, whilst being rapid and simple for basic structures. 

1.2 Design philosophies 

Three design theories exist for reinforced concrete, including: 

1. Working stress method 

2. Ultimate load method 

3. Limit state method 

Stages in structural design 

The following steps are included in the structural design process: 

1. Structural planning. 

2. Estimation of loads. 

3. Analysis of structure.  Member design. 

4. Drawing, detailing and preparation of structures. 

1.3 Design of high rise buildings 

The number of tall residential and commercial buildings has significantly increased recently, and higher 

constructions are the current trend.  Tall buildings are a common feature in both developed and 

developing economies these days. As the population grows and there are fewer open spaces, multi-story 

buildings are becoming more and more popular in place of single-story structures. As a result, special 

consideration must be given to the analysis of these structures by taking into account the dynamic nature 

of earthquakes and wind.  Therefore, the impacts of lateral loads, such as earthquake and wind forces, are 

becoming more and more significant, and almost every designer must deal with the challenge of 

providing sufficient strength and stability against lateral pressures.  Therefore, while designing high-rise 

buildings, it is important to assess the wind and seismic loads. 

Objectives of the study 

The goals of the research are as follows: 

1. To use response spectrum analysis to determine the design lateral forces on G+30 story 

structures. 

2. To use Zone 2 seismic zones to examine the construction.  

3. To determine how structures will react to low, middle, and high frequency ground vibrations, 

among other kinds of ground motions. 

4. To conduct research utilising the IS 456-2000 code. 
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Summary 

The majority of buildings nowadays are characterised by uneven vertical and plan arrangements.  A 

detrimental coupled lateral response may result from irregularities in arrangement and a lack of 

symmetry, which may indicate important eccentricity between the building mass and stiffness centres 

(Giordano, Guadagnuolo, and Faella, 2008). Furthermore, it takes a lot of engineering and design work to 

design and analyse an irregular structure, but a bad designer will develop and analyse choices that are 

simple to understand.  To put it another way, those with irregular choices suffer more harm than those 

with regular ones.  As a result, irregular buildings need a more thorough structural study in order to 

function well after a catastrophic earthquake (Herrera, Gonzalez, and Soberon, 2008).  

 Indian Standard Code (IS 1893) anomalies in elevation and plan:  The structure's irregularities may be 

divided into two categories: plan and vertical. These are frequently distinguished by five different types, 

such as torsional, re-entrant corners, diaphragm separation, out-of-array offset, and non-parallel systems 

for plan irregularities, and stiffness (soft storey), mass, vertical geometric, in-plane separation in vertical 

components resisting lateral force, and separation in capability (weak storey) for vertical irregularities.  

(Part I of IS 1893: 2002)  

 The irregularity of the re-entrant corners was described in IS 1893 (Part I): 2002.  Every projection of the 

structural document serves as a template for the re-entrant corner irregularity arrangement seen in a 

building's lateral force-resisting system.  The Journal's website offers the option to download an electronic 

copy.  Please contact the journal publishing committee using the information provided on the journal 

website if you have any issues about the article guidelines.  The conference website has details on 

submitting the final paper. 

II. LITERATURE REVIEW 

R.Master Praveen Kumar, A. Pavan Kumar Reddy, et al. (2017) 

 We have known since ancient times that earthquakes may cause disasters.  These days, buildings are 

becoming narrower and more prone to wobble, which makes them more dangerous during earthquakes.  

In the past, engineers and researchers have sought to make buildings earthquake-resistant.  Using ETABS 

9.7.4, it has been demonstrated through numerous functional reports that the use of lateral load resisting 

techniques in the construction configuration has significantly improved the structure's performance in 

earthquakes. Work has been done for the unique instances using shear walls and bracings for the 

exceptional heights, with a maximum top regarded for the reward gain knowledge of being 93.5m.  The 

modelling is finished in order to investigate the effects of certain heights and peculiar conditions on 

seismic parameters such as base shear, lateral displacements, and lateral drifts.  As specified in IS 1893-

2002, the information gained has been applied to Zones IV and V in Soil Type II (medium soils). 

 According to the study's findings, story drift in zones 4 and 5 rises from the top story to the bottom story, 

with story 31 seeing the most drift in comparison to other stories.  When comparing the drift values in 

zones 4 and 5, we find that zone 5 has a larger drift value.  When compared to the forces in all stories for 

zones 4 and 5, the story shear is at its highest at those times.  When compared to zone 4, the shear value in 

zone 5 is greater. When compared to X and Y direction support responses in zones 4 and 5, the Z 

direction force for support reactions has the highest value. When compared to the Y and Z direction 

moments in zones 4 and 5, the X direction moment for support responses has the highest value. 

 A. Mounika Vardhan, Narla Mohan, et al. (2017) 

 When an earthquake occurs, a structure will vibrate in response.  The vertical direction (z) and the two 

horizontal directions (x and y) are the three mutually perpendicular directions that make up an earthquake 

force.  The building shakes or vibrates in all three directions as a result of this motion, with horizontal 
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shaking being the most common direction.  When analysing reinforced concrete structures, it is crucial to 

take into account the effects of lateral stresses caused by earthquakes and wind, particularly for high-rise 

buildings.  Buildings should be able to withstand small earthquakes without suffering damage, according 

to the fundamental goal of analysis for earthquake-resistant constructions.  It may withstand mild 

earthquakes without suffering structural damage, although sometimes non-structural damage can 

withstand strong earthquakes without the principal structure collapsing.  Only multi-story commercial 

buildings made of reinforced concrete (RC) with FOUR distinct zones—II, III, IV, and V—are included 

in this research. ETabs, a program for FEM software, is used to carry out the study.  Twenty stories with a 

constant storey height of three meters make up the study's building model.  Four models with varying bay 

lengths are analysed; for ease, the number of bays and the bay-width along two horizontal directions are 

maintained constant in each model.  Various SEISMIC ZONE FACTOR values are obtained, and the 

findings are evaluated in light of their respective impacts. 

 This research came to the conclusion that when we go into greater seismic zones, the base shear of the 

structure rises.  ZONE V's base shear value is 2889 KN, whereas ZONE II's is 802.6 KN for a comparable 

structure.  This indicates that if seismic ZONE shifts from II to V, base shear rises by more than 350%.  

As earthquake zones expand, so does the displacement of building models.  At the base, the displacement 

is extremely low, and at the ceiling, it is quite high.  ZONE II has a displacement of 0.1033, whereas 

ZONE IV has a displacement of 0.372.  This indicates that if seismic ZONE shifts from II to V, base 

shear rises by more than 27%.  The more wind pressure there is, the more building models relocate.  At 

the base, the displacement is extremely low, and at the ceiling, it is quite high.  The displacement is 

0.2411 at wind speeds of 39 m/s and 0.3963 at wind speeds of 50 m/s.  This indicates that from 39 m/s to 

50 m/s, the displacement has increased by more than 50%. 

 I. Ramaprasad Reddy, J. Chiranjeevi Yadav, et al. (2017) 

 Buildings with the best results in terms of the best sizing and reinforcing of the structural elements—

primarily beam and column members in multi-bay and multi-story RC structures—are becoming more 

and more important in the current construction industry.  In addition to saving money compared to 

standard state-of-the-art design techniques, optimum sizing takes into account the best stiffness 

correlation between structural parts.  "Optimisation" refers to producing the best possible situation.  There 

have been difficulties in the pursuit of unprecedented heights and architectural designs.  The rigidity of 

the structure becomes increasingly crucial as the building's height grows.  Due to dominant lateral loads, 

tall constructions have been able to ascend higher and higher despite odd loading effects and very high 

loading values.  Tall structures must be designed with human comfort, serviceability, strength, and 

stability in mind.  As a result, the impacts of lateral loads, such as wind loads and earthquake forces, are 

becoming more significant, and almost all designers must deal with the challenge of providing sufficient 

strength and stability against lateral loads.  In addition to comparing the outcomes of zones 2 and 5, the 

effects of lateral load on moments, axial forces, shear force, base shear, maximum storey drift, and tensile 

forces on the structural system are examined. 

 According to the study's findings, zone 2 soils have larger story drift x and story drift y in earthquakes 

than spectrum, as shown by table 2, graph 1, and table 3 graph 2.  Graph 19 and Table 21 and Graph 20 

show that zone 5 has more narrative drift than zone 2.  According to table 22, graph 21, and table 23, 

graph 22, zone 5 has more narrative shear than zone 2. Etabs will get the designs for each and every 

participant.  All of the failed beams will be listed, and the software will also provide a higher section.  

Software is used to increase accuracy. 

 K Jaya Prakash, V. Rajesh, and others (2016) 



 

                                                                                                                        IJARR, 10(3), 2025; 35-48 

Page | 39  
 

 These days, buildings are designed to meet our basic needs and provide better serviceability.  Building 

construction is not a problem in any way; what is crucial is creating an effective structure that will 

function well for many years to come.  "Wind and seismic analysis and design of multi-story buildings" 

(G+30) is the project's title.  The purpose of "BY USING STAAD PRO" is to find a better way to create 

geometry, define cross sections for columns, beams, etc., create specifications and supports (to define 

whether a support is fixed or pinned), and then define loads.  "Run Analysis" is then used to analyse the 

model.  The results are then reviewed to see whether the beam column passed or failed in loads.  After 

that, the design is carried out. 

 The top beams of a building under wind load combination required more reinforcement than the building 

under seismic load combination, as can be seen from the comparison of two 30-story buildings with the 

same beam and column size but different load combinations—for instance, beam number 1951 required 

five 20 mmØ and six 20 mmØ bars, while the building under seismic load combination required thirteen 

10 mmØ and twenty-one 10 mmØ bars. However, compared to seismic, wind load combinations exhibit 

more deflection and shear bending.  However, more strengthening is needed for the wind load 

combination in lower beams.  The area and percentage of steel needed for a column are always higher for 

wind load combinations than for seismic load combinations. (For instance, column no. 129  Whereas the 

SL combination requires an Ast of 1911 mm2 and a percentage of steel of 3.43, the WL combination 

requires an Ast of 8371 mm2 and a percentage of steel of 1.56.  Compared to the SL combination, the WL 

combination has a higher deflection value. 

III. STRUCURAL LOADS AND THEIR CALCULATIONS 

3.1 Loads on Models  

Although not all constitutions now analyse or design for all of these forces, gravity, wind, and 

earthquakes are the main hundreds of factors that determine the construction of many on-ground 

structures.  A unique structure's location, problem, environmental requirements, architectural design, 

height, width, use, client needs, and other factors all influence its structural analysis.  As shown by 

determine, hundreds that emerge on a multi-story building may also be generically classified into static 

and dynamic loads and their derivatives. 

 
Loads on model 

GRAVITY LOADS 

Gravity hundreds, also known as gravitational loads or vertical hundreds, are masses and forces that 

appear towards the earth's core. Determine 4.2, which also displays the load tributary region or load 

catchment topic of the vertical assistance, i.e., column, provides the fundamental determine of vertically 

acting hundreds. Dead hundreds (G) and living hundreds (Q) are included in the gravity masses, which 

are computed using IS (determine 4.1). 
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Basic figure of gravity load flow 

Dead loads 

Dead loads are fixed or permanent loads that are applied to a structure during the course of its lifetime.  

Dead loads are mostly caused by the self-weight of permanent walls, structural components, and fixed 

fixtures and equipment.  These loads will be computed by multiplying the unit weight by an estimate of 

each material's quality.  IS: 875(PART-1)-1987 provides the unit weight of the different materials used in 

building construction. The following lists the unit weights of frequently used construction materials. 

 Weights per unit of typical construction materials 

 
 

IV. RESULTS AND ANALYSIS 

Comparison of Storey Drift in X Direction 
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Comparison of Storey Drift in Y Direction 
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Storey Shear 

X Direction 

 
Y Direction 
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Storey Bending 

X Direction 

 
Y Direction 
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Building Torsion T 
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Reinforcement Cage view for Example Beam 

 
Reinforcement Cage view for Example Column 

 
 

V. CONCLUSION 

The research mentioned above led to the following results. 

1. From the top tale (the thirty-first story) to the bottom story (the first story), the values of narrative 

drift rise.  

2. Shear force rises from the top story (the thirty-first story) to the bottom story (the first story) in both 

the X and Y directions.  

3. From the top story (the thirty-first story) to the bottom level (the first story), the values of the building 

moment rise in both the X and Y directions.  

4. From the perspective of building torsion, the maximum torsion values increased from the top story 

(the thirty-first story) to the bottom level (the first story). 

5. Designing using software such as ETABS saves a significant amount of time.  Every member's details 

will be acquired by ETABS. 

6. The program will provide a higher section along with a list of all failed beams.  Accuracy is increased 

by software. 
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