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Abstract

The Analysis and Design of a G+6 Building Subjected to Different Seismic Zones in
India Using STAAD.Pro focuses on the structural analysis and seismic design of a
seven-storey reinforced concrete building under varying earthquake conditions. India
is divided into different seismic zones based on the level of seismic hazard, making
seismic consideration an important part of building design. The project evaluates the
structural behavior of the G+6 building when subjected to seismic forces
corresponding to different seismic zones.

The building model is developed and analyzed using STAAD.Pro, a structural
analysis and design software widely used for evaluating building structures under
different loading conditions. The analysis considers important loads such as dead load,
live load, and seismic load, along with appropriate load combinations. Structural
parameters such as support reactions, bending moments, shear forces, axial forces,
displacements, and storey responses are evaluated.

The study compares the structural response of the building for different seismic
conditions and examines how increasing seismic intensity affects the behavior of
structural members. The analysis helps in identifying critical beams, columns, and
other structural components that require appropriate design consideration. Reinforced
concrete members are designed based on the calculated forces and relevant structural
design requirements.f

The results obtained from the STAAD.Pro analysis provide a comparative
understanding of the effect of seismic zones on structural performance. The study
demonstrates the importance of considering earthquake forces during the planning and
design of multi-storey buildings in seismic-prone regions.

I. Introduction

The Analysis and Design of a G+6 Building Subjected to Different Seismic Zones in
India Using STAAD.Pro focuses on the structural analysis and design of a seven-
storey reinforced concrete building considering earthquake effects. Multi-storey
buildings are subjected to various loads during their service life, including dead loads,
live loads, wind loads, and seismic loads. Among these, earthquake forces can
produce significant lateral forces and structural responses, particularly in regions with
higher seismic activity.
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India is divided into different seismic zones based on the level of earthquake hazard.
Buildings located in regions with different seismic intensities experience different
levels of lateral forces and structural demand. Therefore, considering seismic effects
during structural planning and design is essential for achieving adequate strength,
stability, stiffness, and safety.

The project involves developing a three-dimensional structural model of a G+6
reinforced concrete building using STAAD.Pro. The building geometry, material
properties, member dimensions, supports, and loading conditions are defined in the
software. The structural model is then subjected to dead load, live load, and seismic
load cases representing different seismic conditions.

The analysis evaluates important structural parameters such as axial forces, shear
forces, bending moments, support reactions, storey displacements, and member forces.
The structural response obtained for different seismic zones can be compared to
understand how increasing earthquake intensity influences the behavior of the
building.

Based on the analysis results, structural members such as beams and columns are
designed to withstand the calculated forces while satisfying applicable design
requirements. The study also helps identify critical structural members that experience
higher demands under seismic loading.

II. Literature Survey

The analysis and design of multi-storey buildings under seismic loading has been
widely studied in structural engineering because earthquake forces can significantly
influence the strength, stability, and serviceability of buildings. Seismic analysis helps
engineers understand how a structure responds to ground motion and provides the
basis for designing structural members capable of resisting earthquake-induced forces.
Several studies on reinforced concrete multi-storey buildings have investigated the
influence of earthquake loading on beams, columns, slabs, and foundations. These
studies generally consider parameters such as building height, structural configuration,
member dimensions, material properties, dead load, live load, and seismic loading.
The results indicate that lateral earthquake forces can significantly affect bending
moments, shear forces, axial forces, and storey displacements.

Research comparing buildings located in different seismic zones of India has shown
that structural demand varies with the seismic hazard associated with the location. As
the design seismic intensity increases, the lateral forces and structural responses
generally increase. Such comparative studies are useful for understanding the
importance of selecting appropriate structural members and reinforcement for
buildings constructed in different seismic regions.

The Equivalent Static Method is commonly considered for suitable regular building
structures to estimate seismic forces. The method uses parameters such as seismic
zone characteristics, importance factor, response reduction factor, structural system,
and soil conditions to determine the design seismic force. For buildings where
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dynamic effects are significant, more advanced analysis methods such as response
spectrum analysis can provide a better representation of structural response.

The Response Spectrum Method has been extensively used for seismic analysis of
multi-storey structures. It considers the dynamic characteristics of a building and
evaluates its response to earthquake excitation over a range of natural periods. This
method can provide information about storey displacement, member forces, base
shear, and other structural responses and is particularly useful for studying the
behavior of multi-storey buildings.

Several researchers have used STAAD.Pro for modeling and analyzing reinforced
concrete buildings subjected to gravity and seismic loads. The software enables
engineers to create three-dimensional structural models, define material and section
properties, apply different load cases, and evaluate structural responses. It also assists
in the design and checking of structural members based on specified design
requirements.

Studies on storey displacement and drift have highlighted their importance in
evaluating the performance of multi-storey buildings during earthquakes. Excessive
lateral displacement can affect structural and non-structural components and may
indicate inadequate stiffness. Therefore, comparing storey displacement under
different seismic conditions provides useful information about the overall structural
behavior.

Research has also examined the effect of seismic loading on beam and column forces.
Beams can experience increased bending moments and shear forces, while columns
may experience significant combinations of axial force, bending moment, and shear.
Proper proportioning and reinforcement of these members are therefore important for
maintaining structural strength and ductility under earthquake loading.

Another important research area is structural optimization and seismic-resistant
design. Researchers have investigated suitable member sizes, structural systems,
reinforcement arrangements, and building configurations to achieve adequate strength
while avoiding unnecessary material consumption. Computer-aided structural analysis
can assist in comparing different design alternatives and identifying critical members.
Indian seismic design studies emphasize the importance of considering soil conditions,
structural characteristics, building importance, and seismic demand when evaluating
earthquake response. A building designed for one seismic condition may experience
different structural demands when considered under another seismic condition.
Therefore, comparative analysis provides useful insight into how seismic parameters
influence the design requirements of multi-storey structures.

Based on these research areas, the proposed study focuses on the analysis and design
of a G+6 reinforced concrete building using STAAD.Pro under different seismic
conditions in India. The study considers gravity and seismic loading and evaluates
parameters such as member forces, support reactions, base shear, storey displacement,
and structural design requirements.

The study provides a comparative understanding of how changes in seismic
conditions influence the structural behavior of a G+6 building. The results can help
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demonstrate the importance of appropriate seismic analysis and design in developing
safe, stable, and reliable multi-storey reinforced concrete structures.

II1. System Analysis
System analysis is an important stage in evaluating the structural behavior of a G+6
reinforced concrete building. The project focuses on analyzing a seven-storey
building under gravity and seismic loading conditions. The building geometry, storey
height, structural members, supports, and material properties are defined before
analysis. Dead load and live load are considered to represent the normal service
conditions of the building. Seismic loads are applied according to the selected seismic
conditions applicable to different regions of India. The structural model is developed
as a three-dimensional frame using STAAD.Pro. Important parameters such as beam
forces, column forces, support reactions, base shear, and storey displacement are
obtained from the analysis. The structural response under different seismic conditions
is compared to understand the variation in earthquake demand. Critical structural
members are identified based on the forces obtained from the analysis. The design
requirements of beams and columns are evaluated using the calculated structural
forces. Appropriate load combinations are considered to assess the governing design
conditions. Overall, the system analysis helps determine the structural performance
and seismic safety requirements of the G+6 building.
Existing System
In conventional building design, structural analysis is often performed using manual
calculations, simplified assumptions, spreadsheets, or basic structural analysis
procedures. Engineers need to calculate loads and structural forces separately for
different members of the building. Performing these calculations manually for a
multi-storey building can require considerable time and effort. Seismic analysis
becomes more complex because earthquake forces act laterally and vary according to
structural and seismic parameters. Comparing the behavior of the same building under
different seismic conditions can also involve repeated calculations. Manual
calculations may increase the possibility of arithmetic or data-entry errors. It can be
difficult to visualize the complete three-dimensional behavior of the structure using
traditional methods. Changes in member dimensions or loading conditions may
require calculations to be repeated. Conventional approaches may also provide limited
graphical representation of structural responses. Preparing detailed structural reports
manually can further increase the design effort. Therefore, a computer-aided structural
analysis approach is useful for efficiently evaluating multi-storey buildings.
STAAD.Pro provides an integrated environment for structural modeling, analysis, and
design.
Disadvantages of Existing System

e Requires extensive manual calculations.

e Time-consuming for multi-storey structures.

o Higher possibility of calculation errors.

o Difficult to model complex structural behavior manually.
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e Repeated calculations are required for different seismic conditions.

o Difficult to visualize three-dimensional structural response.

e Limited automation in structural design.

e Changes in structural dimensions require additional calculations.

o Difficult to compare multiple loading conditions efficiently.

e Manual preparation of structural reports takes additional effort.

o Difficult to identify critical members quickly.

e Limited graphical representation of analysis results.
Proposed System
The proposed system focuses on the analysis and design of a G+6 reinforced concrete
building using STAAD.Pro under different seismic conditions. A detailed three-
dimensional structural model of the building is created by defining beams, columns,
supports, storey heights, and material properties. The model is subjected to dead loads,
live loads, and appropriate seismic loading conditions. Different seismic conditions
representing varying earthquake demand are considered for comparative structural
analysis. STAAD.Pro calculates structural responses such as axial forces, bending
moments, shear forces, support reactions, and displacements. Storey-wise structural
response can be evaluated to identify critical levels of the building. The analysis
results are compared to understand how changes in seismic demand affect the
structure. Beams and columns are designed based on the governing forces obtained
from the analysis. The software helps check structural members according to the
selected design requirements. Critical members can be identified and their dimensions
or reinforcement can be modified when necessary. The proposed approach reduces
repetitive manual calculations and improves the efficiency of structural evaluation.
Overall, the system provides a systematic method for analyzing and designing a safer
and more reliable G+6 building.
Advantages of Proposed System

e Provides computer-aided structural analysis.

e Reduces manual calculation effort.

e Supports three-dimensional building modeling.

e Allows analysis under different seismic conditions.

e Provides detailed member force results.

o Helps evaluate storey displacement and structural response.

e Makes comparison between seismic conditions easier.

o Helps identify critical beams and columns.

o Improves efficiency of structural analysis and reporting.
IV. Methodology
The methodology begins with collecting the required architectural and structural
information for the G+6 building. The building plan, number of storeys, storey height,
member dimensions, material properties, and support conditions are defined. A three-
dimensional structural model is then created in STAAD.Pro using beams, columns,
slabs or equivalent loading representations, and supports. Material properties such as
concrete and reinforcement characteristics are assigned to the structural members.

Received: 24-07-2026 | Accepted: 30-08-2026 | Published: 05-09-2026 2026, Vol 2 Issue 3 | 457



International Journal of

b % 9_%1?
%

Al ELECTRICAL CIVIL AND MECHANICAL ENGINEERING
Ze Ster a Peer Reviewed, Referred & Indexed Journal

PUBLICATIONS ISSN: 3070-0434 www.zesterapublications.com Original Research Paper

Dead loads and live loads are calculated and applied according to the building
requirements. Seismic parameters are defined for the selected seismic conditions and
corresponding earthquake load cases are generated. Appropriate load combinations
are created by combining gravity and seismic loads. The model is analyzed to obtain
axial forces, bending moments, shear forces, reactions, base shear, and displacements.
Results for different seismic conditions are compared to understand changes in
structural demand. Critical beams and columns are identified based on the governing
analysis results. Reinforced concrete members are designed and checked using the
calculated forces and applicable design requirements. Finally, the results are
documented and evaluated to determine the structural performance of the G+6
building.

System Architecture

The system architecture represents the complete workflow followed for the structural
analysis and design of the G+6 building. The process begins with the Building Input
Data, which includes the building geometry, storey dimensions, material properties,
and structural member information. This information is used to create the 3D
Structural Model of beams, columns, supports, and other required structural
components. The Material and Section Module assigns concrete properties,
reinforcement properties, and member sections to the structural model. The Load
Definition Module defines dead load, live load, and other applicable gravity loads.
The Seismic Load Module introduces earthquake loading corresponding to the
selected seismic conditions. The Load Combination Module generates appropriate
combinations of gravity and seismic loads for structural evaluation. The complete
model is then processed through the STAAD.Pro Analysis Engine. The analysis
produces member forces, support reactions, base shear, storey displacement, and other
structural responses.

SYSTEM ARCHITECTURE
ANALYSIS AND DESIGN OF G+6 BUILDING SUBJECTED TO DIFFERENT SEISMIC ZONES IN INDIA USING STAAD.Pro
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The Comparative Analysis Module compares results obtained under different seismic
conditions. The Design Module uses the governing forces to evaluate and design
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beams and columns. The final Output Module provides analysis results, design checks,
structural drawings, tables, and reports. Overall, the architecture follows the workflow
Building Data — 3D Modeling — Material & Section Properties — Gravity
Loads — Seismic Loads — Load Combinations — STAAD.Pro Analysis —
Structural Response — Seismic Comparison — Member Design — Results &

Reports.
V. Result and Output
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VI. Conclusion

The project successfully analyzed and designed a G+6 reinforced concrete building
subjected to different seismic zones in India using STAAD.Pro. A three-dimensional
structural model was developed by defining the building geometry, material

Received: 24-07-2026 | Accepted: 30-08-2026 | Published: 05-09-2026 2026, Vol 2 Issue 3 | 459



International Journal of

b Ve gif)
%

Al ELECTRICAL CIVIL AND MECHANICAL ENGINEERING
Ze Ster a Peer Reviewed, Referred & Indexed Journal

PUBLICATIONS ISSN: 3070-0434 www.zesterapublications.com Original Research Paper

properties, member sections, supports, and loading conditions. Dead loads, live loads,
seismic loads, and appropriate load combinations were considered for the structural
analysis. The analysis provided important results such as axial forces, shear forces,
bending moments, support reactions, base shear, and storey displacements. The
structural response was compared for different seismic conditions to understand the
effect of increasing earthquake intensity on the building. The results showed that
seismic demand has a significant influence on member forces and lateral displacement.
Critical beams and columns were identified based on the governing analysis results
and were evaluated for structural design requirements. STAAD.Pro helped reduce
manual calculations and provided an efficient environment for modeling, analysis,
design, and visualization. The study demonstrates the importance of considering
seismic conditions during the design of multi-storey buildings in earthquake-prone
regions. Overall, the proposed analysis provides a systematic approach for improving
the safety, stability, and reliability of G+6 buildings under different seismic
conditions.
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