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Abstract: The rapid evolution of the construction industry has shifted the focus from traditional 2D drafting to
the multi-dimensional environment of Building Information Modelling (BIM). This project, titled “3D Modelling
of a G+6 Residential Building using Revit Software," aims to demonstrate the practical application of BIM in the
architectural design and visualization of a high-rise residential structure. The primary objective is to develop a
high-fidelity 3D digital representation that integrates architectural aesthetics with functional spatial planning.
Unlike manual drafting, the use of Revit allows for a parametric design approach, where any modification in the
floor plans is automatically reflected in elevations, sections, and 3D views, ensuring design consistency and
reducing errors. The methodology begins with the creation of a comprehensive architectural layout for a Ground
plus Six (G+6) floors residential building, adhering to standard building by-laws and functional requirements.
Each floor is meticulously modelled to include essential structural and architectural elements such as walls,
windows, doors, staircases, and floor finishes. The project further explores the advanced visualization capabilities
of Revit, including the application of realistic materials, lighting analysis, and high-quality rendering to provide
a lifelike walkthrough of the residential units. This visual clarity is crucial for stakeholders to comprehend the
spatial arrangement and aesthetic appeal of the building before the commencement of physical construction.
Furthermore, the project highlights the advantages of BIM in terms of documentation and coordination. By
utilizing Revit's scheduling features, the model facilitates the automatic generation of architectural schedules,
enhancing the efficiency of the design process. The outcome of this work is a complete architectural BIM model
that serves as a single source of truth for design data, laying a strong foundation for future integration with
structural analysis and construction management. This project concludes that Revit is an indispensable tool for
modern civil engineers, offering superior accuracy, time efficiency, and a robust platform for complex
architectural modelling in urban residential development.
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Introduction

The rapid growth of the urban population in recent
decades has created an unprecedented demand for
residential infrastructure in cities across the world.
Urbanization, industrialization, and improved
employment opportunities have attracted a large
number of people to urban areas, resulting in
increased pressure on land resources. As land
availability becomes scarce and expensive, the need
for efficient land utilization has become a critical
factor in modern construction practices. To address
this challenge, vertical development has emerged as
a practical and sustainable solution. Multi-story
residential buildings, such as G+6 structures
(Ground floor plus six upper floors), are widely
adopted in urban planning as they allow
accommodation of multiple families within limited
land while maintaining functionality, comfort, and
safety. A G+6 residential building represents an
ideal mid-rise structure that balances structural
feasibility, economic viability, and residential
requirements. Such buildings are commonly
constructed in developing and metropolitan cities
where land constraints and population density are

high. Proper planning of these buildings involves
careful consideration of various factors, including
space utilization, structural stability, ventilation,
lighting, accessibility, safety measures, and
compliance with local building regulations and by-
laws.
Background of Study

The construction industry has experienced
significant advancements with the introduction of
digital design tools and modern construction
techniques. Earlier, building design was carried out
using manual drafting methods, which were time-
consuming and less accurate. The introduction of
computer-aided design (CAD) improved the
drafting process, and AutoCAD became a widely
used tool for preparing precise 2D drawings such as
floor plans and sections. However, 2D drawings
have limitations in representing complete building
visualization, especially in understanding depth,
spatial relationships, and overall appearance. To
overcome these limitations, the construction
industry has shifted towards advanced 3D modelling
techniques and Building Information Modelling
(BIM). BIM has become a key technology in
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modern construction, as it provides a comprehensive
digital representation of a building along with its
components and properties. Autodesk Revit is one
of the most important BIM-based software tools
used in the construction industry.
This study focuses on the application of AutoCAD
and Revit to develop a 3D model of a G+6
residential building using BIM methodology. It
highlights the importance of transitioning from
traditional drafting methods to modern digital
modelling techniques, which significantly improve
the efficiency and accuracy of construction projects.
Need for the Study
In the present scenario, the construction industry is
undergoing a rapid transformation with the adoption
of advanced technologies and digital tools. The
increasing demand for infrastructure, coupled with
the complexity of modern building projects, has
made it essential to move beyond traditional
methods of planning and design. As a result,
designers and stakeholders faced difficulties |
understanding the complete design, leading to
misinterpretations and errors during execution.
Traditional 2D drafting methods also involve a
significant amount of manual effort and time. Any
modification in the design requires changes to be
made in multiple drawings, increasing the chances
of inconsistencies and errors. Moreover, these
drawings do not provide a realistic view of the
building, making it difficult for clients and non-
technical individuals to visualize the final outcome.
Objectives of the Project
The main objective of this project is to develop a
detailed 3D model of a G+6 residential building
using modern software tools and techniques. The
project focuses on understanding the process of
converting 2D drawings into a 3D model using
Building Information Modelling (BIM)
methodology. The following are the specific
objectives of the project:
. To study and understand the architectural
layout of a G+6 residential building using available
floor plans and sectional drawings.
. To prepare accurate 2D drawings using
AutoCAD, which serve as the base for 3D
modelling.
. To develop a detailed 3D model of the
building using Autodesk Revit based on BIM
principles.
) To understand the concept of parametric
modelling in Revit and its advantages in building
design.
) To visualize the building in a realistic
manner, including walls, slabs, doors, windows, and
other components.

. To improve coordination between different
elements of the building using BIM technology.
. To identify and minimize design errors

during the modelling stage.
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. To enhance knowledge and practical skills
in modern software tools used in the construction
industry.
. To understand the workflow involved in
integrating AutoCAD and Revit for efficient project
development.
Scope of the Project
The scope of this project is focused on the planning
and development of a 3D model for a G+6
residential building using modern digital tools. The
project mainly involves the use of AutoCAD for
preparing and understanding 2D drawings and
Autodesk Revit for creating a detailed 3D model
based on Building Information Modelling (BIM)
methodology. This study includes the analysis of
architectural drawings such as floor plans and
sections, which are used as the base for developing
the 3D model. The project covers the modelling of
essential building components such as walls, slabs,
doors, windows, staircases, and other structural
elements required to represent the building
accurately. The emphasis is on creating a realistic
and well-coordinated model that reflects the actual
design. The scope also includes understanding the
workflow between AutoCAD and Revit, where 2D
drawings are converted into a 3D BIM model. This
process helps in improving visualization,
coordination, and accuracy in building design. It
also enables better representation of the building in
different views such as plans, elevations, sections,
and 3D perspectives, which are essential for proper
understanding of the project. The project further
focuses on the application of BIM concepts such as
parametric modelling and data integration within the
model. In conclusion, the scope of this project is to
develop a comprehensive 3D model of a G+6
residential building using AutoCAD and Revit,
highlighting the importance of BIM technology in
modern construction practices.

1. LITERATURE REVIEW

Overview of Previous Studies

The construction industry has undergone significant
transformation over the years with the adoption of
advanced technologies in planning, design, and
execution. Several studies have highlighted the
importance of digital tools in improving the
efficiency, accuracy, and quality of building
projects. Earlier research mainly focused on
traditional drafting techniques, where manual
drawings were used for planning and designing
structures. These methods were time-consuming and
often resulted in errors due to a lack of proper
visualization. With the introduction of computer-
aided design (CAD), many researchers emphasized
the benefits of using software such as AutoCAD for
preparing accurate 2D drawings. Studies have
shown that CAD tools improved drafting speed,
precision, and documentation quality. However,
these studies also pointed out that 2D drawings have
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imitations in representing complex structures,
especially in understanding spatial relationships and
building geometry. In recent years, a large number
of studies have focused on the application of 3D
modelling and Building Information Modelling
(BIM) in construction projects. Researchers have
found that BIM significantly improves project
visualization and coordination among different
disciplines. It allows the creation of a digital model
that includes both geometric and functional
information of a building. This helps in detecting
design conflicts at an early stage and reduces errors
during construction. Autodesk Revit has been
widely studied as a powerful BIM tool for
developing 3D models of buildings. Previous studies
have shown that Revit enables parametric
modelling, where changes made in one part of the
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This feature improves consistency and reduces the
time required for modifications. Researchers have
also highlighted that Revit enhances collaboration
between architects, engineers, and designers.
Studies related to multi-storey residential buildings
have emphasized the need for proper planning and
visualization due to their complexity. The use of
BIM tools in such projects has been found to
improve space utilization, design accuracy, and
presentation quality. It also helps in better decision-
making and project management. Overall, previous
studies clearly indicate that the transition from
traditional drafting methods to BIM-based 3D
modelling has greatly improved the construction
process. These studies form the foundation for the
present project, which focuses on the application of
AutoCAD and Revit for developing a 3D model of
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3D MODELING OF G+6 RESIDENTIAL BUILDING USING AUTOCAD & REVIT l
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- Verify the accuracy and completeness of drawings.

- N
[ ]

\ /L=l

= 2

PLANNING AND DRAFTING

- Organize layers, set dimensions

= Study the collected data and understand building requirements.
- Prepare 2D drawings in AutoCAD (floor plans, sections, elevations).
i and finalize the drafting.

==y,

4

BSD MODELING PROCEDURE

- B g el
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model automatically update in all related views.

Methodology
2. PLANNING AND MODELLING OF G+6
RESIDENTIAL BUILDING

Building Configuration

The building configuration of the proposed
residential structure is designed as a multi-storey
building consisting of a ground floor, five upper
floors, and an additional penthouse level, making it
a G+b5+Penthouse structure. This type of
configuration is commonly adopted in modern urban
areas where land availability is limited, and vertical
development becomes essential to accommodate a
larger number of occupants. The design emphasizes
efficient utilization of available space while
maintaining  proper  functionality,  structural
feasibility, and aesthetic appeal suitable for
contemporary residential living standards. The total
floor area of each level is approximately 1820

a G+6 residential building.

square feet, which provides adequate space for
planning well-organized residential units. Each floor
is designed to accommodate essential spaces such as
living rooms, bedrooms, kitchens, dining areas, and
circulation spaces like corridors and passages. The
layout is carefully planned to ensure that each space
serves its intended purpose effectively without any
wastage of area. Special attention is given to the
arrangement of rooms to provide privacy, comfort,
and convenience for the occupants.

successfully balances space utilization, comfort, and
modern architectural practices. The incorporation of
consistent design parameters, proper planning of
spaces, and effective use of digital tools ensures a
high-quality outcome. The use of Autodesk Revit
and BIM technology further enhances the accuracy,
coordination, and efficiency of the modelling
process, making it a reliable approach for modern
residential building design.
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Figure 2 First Floor Plan
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Figure 3 Front Elevation

3. Introduction to 3D Modelling
3D modelling is an essential process in modern
construction and architectural design, which
involves creating a three-dimensional digital
representation of a building or structure using
specialized software tools. It plays a vital role in
transforming conceptual ideas into realistic visual
forms that can be easily understood and analysed.
Unlike traditional 2D drawings, which only provide
limited information in the form of plans and
sections, 3D modelling allows designers to visualize
the structure in a more comprehensive and realistic
manner, including its shape, size, proportions, and
spatial relationships. This makes it easier to interpret
complex designs and ensures better communication

among all stakeholders involved in the project. In
earlier construction practices, designers relied
heavily on 2D drawings, which often led to
difficulties in understanding the complete structure,
especially in multi-storey buildings. The lack of
depth and perspective in 2D drawings made it
challenging to identify design errors and spatial
conflictsBIM enables the creation of intelligent
models where all building components such as
walls, slabs, doors, windows, and staircases are
interconnected and contain both geometric and
functional information. This means that each
element in the model is not just a graphical
representation but also includes data related to its
properties, dimensions, and materials.
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Final model outcomes

Figure 4 Final 3D Model of Building

Rendered model

Figure 5: Final 3D Render Model
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CONCLUSION
The present project on the 3D modelling of a
G+5+Penthouse residential building demonstrates
the effective application of modern software tools
and Building Information Modelling (BIM)
technology in the field of civil engineering and
construction. The study began with the collection
and analysis of architectural drawings, followed by
accurate 2D drafting using AutoCAD, which
provided a strong foundation for further
development. The use of Autodesk Revit enabled
the transformation of these 2D drawings into a
detailed and realistic 3D model, where all building
components such as walls, slabs, doors, windows,
and staircases were created systematically using
parametric modelling techniques. The adoption of
BIM methodology ensured that all elements were
interconnected, allowing automatic updates and
improved coordination throughout the design
process. The project also incorporated standard
construction materials such as M25 (DM25) grade
concrete and Fe4l15 steel, ensuring structural
strength, durability, and suitability for residential
error reduction, and better communication among
stakeholders. The workflow followed in this project
ensured a systematic and organized approach from
data collection to final model development. In
addition, the project improved practical knowledge
in handling industry-standard software tools and
understanding  real-time  building  modelling
processes. It also demonstrated how digital models
can be used for better planning and design
coordination. The ability to visualize the complete
structure before construction helps in minimizing
design errors and improving project outcomes.
Furthermore, the project highlights the importance
of adopting modern technologies in construction to
meet current industry demands. Overall, the project
successfully achieved its objective of developing a
complete 3D model of a residential building while
demonstrating the importance of modern digital
tools in construction. This study not only improves
technical knowledge but also provides practical
exposure to industry-relevant software, making it
highly useful for future professional applications. In
conclusion, the integration of AutoCAD and Revit
with BIM methodology significantly enhances the
design process, improves visualization, and ensures
better project outcomes, making it an essential
approach in modern construction practices.
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