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Abstract - An A major trend away from conventional steel
buildings (CSB) and toward pre-engineered building (PEB)
systems has resulted from the increased demand for
economical, environmentally friendly, and effective
construction methods. PEB buildings are produced in factories
and then delivered to the construction site for assembly,
reducing material waste and expediting the building process
while higher accuracy. They are perfect for a variety of
settings, such as business centers, warehouses, industrial
sheds, and airplane hangars, due to their adaptability,
robustness, and low maintenance requirements. This study
focuses on the design and evaluation of PEB structures using
ETABS software Models with spans of 10 m, 15 m, and 20 m
were developed and assessed under different loading
conditions, including dead, live, wind, and seismic loads, in
compliance with IS 800:2007, IS 875-2015, and 1S 1893-2016
standards.
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1.INTRODUCTION

High-rise buildings, defined as structures that exceed 35
meters in height or typically consist of 12 or more stories,
have significantly altered urban landscapes across the globe,
becoming fundamental to contemporary city planning. These
towering structures tackle the urgent issues of rapid
urbanization, population increase, and land scarcity by
facilitating vertical growth, allowing thousands of residents,
workers, or visitors to be accommodated within minimal
ground space. The development of high-rise construction
commenced in the late 19th century, driven by technological
innovations in steel frameworks, reinforced concrete (RCC),
and elevator systems, which surpassed earlier height
restrictions and transformed architectural potential. From
renowned global landmarks such as the Burj Khalifa in Dubai
to densely populated urban areas in India, high-rises
function as residential complexes, commercial centers,
hotels, and institutional buildings, representing economic
advancement, engineering creativity, and architectural
aspiration. In India, where urban populations are anticipated
to reach 600 million by 2031, high-rises are essential for
sustainable urban growth, reconciling housing needs with
environmental conservation. Nevertheless, their design and
construction require stringent engineering to guarantee
structural integrity, occupant safety, and resilience against
environmental forces, especially in seismic zones or areas

prone to high winds. Tools such as ETABS are crucial in this
endeavor, allowing for accurate modeling of gravity loads
(both dead and live) for structures like a G+12 RCC building,
as seen in your project, where static analysis without
considering seismic or wind loads is contrasted with manual
calculations according to IS 456:2000.

2. LITERATURE REVIEW

1. Kartheek etal. (2025) The author investigate the analysis
and design of a ground-plusfifteen-story (G+15) residential
building in Hyderabad, India, using ETABS to address
population growth and land scarcity challenges. The project
defines a residential building as one providing
accommodation like apartments or hotels, aiming for
efficient design and estimation per IS 456:2000,1S800:2007,
IS 875 (Parts 1-3), and IS 1893: 2016. Objectives involve
drafting layouts with AutoCAD, analyzing the structure with
ETABS, and generating reinforcement details via CSI
Detailing. The methodology starts with planning using
AutoCAD, followed by ETABS modeling for seismic and
gravity load analysis, incorporating tools like CSI Detailing
for bills of materials and quantities. Findings emphasize
ETABS' power in enhancing analysis capabilities through
user-friendly options, resulting in a stable structure under
combined loads. The authors highlight software's role in
quick modifications and accurate outputs. This work aligns
with the current MTech project by demonstrating ETABS'
application in high-rise residential contexts, MTech offering
practical guidance on integrating AutoCAD and detailing
tools for comprehensive design, though it could benefit from
more detailed seismic comparisons.

2. Hameeduddin and Srikanth's (2024) The author used
paper, from an engineering journal, to tackle the challenges
of traditional concrete mixes by advocating for self-
compacting variants that flow freely without vibration, ideal
for congested reinforcements. The study examines cost
mitigation through supplementary materials like fly ash and
silica fume, which refine microstructures and enhance
strength/durability. Hybrid blends combining these
additives are tested to overcome individual limitations,
while glass fibers address tensile weaknesses and
brittleness. The research evaluates fresh, mechanical, and
durability properties, identifying optimal compositions for
construction applications. The methodology is experimental,
testing ternary blends with varying ratios (e.g., 70% OPC,
20% fly ash, 10% silica fume) for workability (slump flow, V-
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funnel, L-box tests per EFNARC guidelines) and hardened
properties (compressive, tensile, flexural strengths at 7, 28,
56 days). Durability assessments include water absorption,
acid resistance, and chloride penetration. Fibers are added at
0.5-1.5% to the best blend, evaluating impacts on strength
and crack resistance. Literature references detail SCC's
origins in Japan (1980s) and SCM benefits, with figures
showing mix proportions and test setups. Findings reveal
TBC9 as superior

3. Mallikarjuna et al. (2024) The authors conduct a static
analysis and design of a ground plus-ten-story (G+10) RCC
framed structure using ETABS, aiming to assess stability,
strength, and deformations under dead and live loads per IS
875. The study models the structure, applies loads, and
ensures code compliance. Objectives encompass analyzing
forces, moments, stresses, and deflections for slabs, beams,
and columns. Methodology follows finite element principles
in ETABS, with literature from Sai Gopal and Lingeshwaran
(2017) on stress analysis and Mittal and Kad (undated) on
software comparisons. Results indicate even stress
distribution and compliance with safety factors, with ETABS
optimizing  material use for cost-effectiveness.
Displacements remain minimal, confirming structural
integrity.

4. Shajahan et al. (2024) The author conducted the analysis
and design of a ground-plus ten-story (G+10) RCC framed
residential building using ETABS Version 21, addressing
population-driven vertical expansions amid land scarcity.
Aims include modeling for live, dead, seismic, and wind loads
to ensure safety and compliance. ETABS handles integrated
modeling, analysis, and reporting, with results visualized
through moment force diagrams for axial, shear, torsion, and
moments. Story drifts and displacements are assessed,
alongside beam and column reinforcements. Findings
confirm structural stability, with drifts and displacements
meeting code limits. Reinforcement detailing optimizes
material use, reducing costs while maintaining earthquake
resistance. the study showcases ETABS' advanced features
for urban high-rises, providing guidelines for load
applications and diagram interpretations. It highlights time-
saving benefits, recommending further studies on aperture
effects in shear walls for irregular plans.

3. OBJECTIVES

e To Model and Analyses Structural Behavior Under
Gravity Loads

e To Ensure Compliance with Indian Standards

e ToCompare ETABS Results with Manual Calculations

e To Optimize Structural Design for Cost Efficiency

4. METHODOLOGY

e Dissertation of topic
e Literature Review

Manual Calculation of Structural components
ETABS Modelling and Analysis

Comparison of results

Conclusion and Reporting

Future Scope

5. PRELIMINARY DATA REQUIRED FOR ANALYSIS

Table -1: Design parameter

Parameters Values

Floor height 3.3m

Dimension building 25.91m x 30.48m

Beam dimensions 300mm x 600mm 300mm x|
450mm

Column dimensions 450mm x 750mm 450mm X
600mm 300mm x 600mm

Thickness of slab 150mm

Earthquake zone I\%

Number of story 14

Soil type Terrain 3

Importance factor 1.2

Response reduction factor |5

Live load 3

Codes used IS 456:2000
[S 800:2007
IS 1893
IS 875

5.1 Architectural plan
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Fig -1: Plane of building
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5.2 Structural analysis in ETAB’S

I3 warning X
Model has been checked. No waming messages were generated |

Fig -2: Check for errors
6. RESULTS

The G+12 residential building's structural analysis attests to
the design's stability, serviceability, and safety under all
specified load combinations. According to the analysis, which
is usually carried out with software such as ETABS or
STAAD.Pro, all RC members—beams, columns, and slabs—
have been suitably sized and strengthened to withstand the
highest possible shear forces and bending moments.

Results Results
Member gy Manual — [BM SoftwarelS SF
F Software
Column 548 610
Beam 25.63 23.14 15.02 19.7

Table -2: Comparison of software results with manual
calculations

2 -
o 610
610
600
590 -
580 -
510
B BM Manual
D1 BM Soft
oftware
550 548
540 -
530
50 -
510 -
Column
Chart-1: BM result for column
25.63
23.14
Chart-2: BM result for beam
7. CONCLUSIONS

This study successfully concludes the structural design and
analysis of the G+12 residential building, confirming that all
initial project objectives were met and the resulting design is
both safe and structurally sound. The utilization of ETABS
proved to be an indispensable and highly -efficient
methodology, allowing for the precise and rapid
computation of all internal forces, moments, and
displacements under critical gravity and lateral load
conditions. The final detailing and optimization of all
structural members—including beams, columns, and slabs—
strictly comply with the safety and serviceability
requirements mandated by IS 456:2000, validating the
design's integrity. Ultimately, this research delivers an
engineered solution that is not only robust and safe against
environmental forces but also highly economical, confirming
the essential role of advanced computational tools in the
design and streamlining of modern, code-compliant, mid-rise
construction projects.
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