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ABSTRACT: In the realm of architecture, engineering, and construction (AEC), the adoption of Building Information
Modelling (BIM) represents a transformative shift from traditional 2D drafting to sophisticated 3D digital models. This paper
explores the motivations, challenges, and benefits associated with this transition, emphasizing the potential of BIM to
revolutionize project delivery and management. By enabling integrated design, visualization, and simulation of building
projects, BIM enhances collaboration among stakeholders, improves decision-making processes, and facilitates the efficient
utilization of resources. However, the journey towards full BIM implementation involves overcoming technical,
organizational, and cultural barriers within the industry. Through case studies and critical analysis, this paper examines
successful strategies for integrating BIM into AEC practices, highlighting its role in driving innovation, sustainability, and
cost-effectiveness across the built environment. Ultimately, the shift from 2D plans to 3D digital models with BIM signifies
not only a technological evolution but also a fundamental redefinition of how buildings are conceptualized, constructed, and
managed in the 21st century.
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Fig.1: Design Retention

Perks of BIM in Architecture, Engineering & Construction

Fig.2: BIM Works in Different Fields

Transitioning from 2D to 3D in BIM (Building Information
Modelling) involves a strategic approach to ensure a seamless
integration and maximize the advantages of working in three
dimensions. Initially, it's crucial to assess the suitability of
BIM software capable of supporting 3D modelling, such as
Revit, ArchiCAD, or Tekla Structures, and ensure your
hardware meets the necessary specifications. Training plays a
pivotal role in equipping your team with the skills to
effectively navigate the new software and understand the
fundamental principles of 3D modelling within a BIM
framework. Converting existing 2D drawings into 3D models
is a pivotal step in this process. Most BIM tools offer
functionalities to facilitate this conversion while maintaining

accuracy and dimensional integrity.

As you progress, creating 3D elements like walls, floors,
doors, and windows becomes paramount, utilizing the
software's parametric modelling capabilities to imbue these
elements with intelligence and data integration capabilities

throughout the design lifecycle.

Furthermore, BIM facilitates enhanced visualization and
simulation capabilities, allowing stakeholders to explore
design alternatives, simulate construction sequences, and
analyze building performance early in the project lifecycle.
This predictive capability not only improves design quality
but also supports sustainable practices by optimizing

resource use and energy efficiency.

Establishing and adhering to BIM standards ensures
consistency and interoperability across projects. This
includes defining protocols for naming conventions, file
organization, and collaborative practices to foster efficient
communication and  coordination

among  project

stakeholders.

34



Journal of Computer Science and Emerging Trends
Volume 1 Issue 1

Rapid Review |Open Access Journal

Leveraging the collaborative features of BIM software
enables real-time collaboration and coordination, supported
by tools for clash detection to pre-emptively resolve design

conflicts.

Beyond basic modelling, exploring advanced BIM
functionalities like 4D (time scheduling) and 5D (cost
estimation) enhances project planning and management.
Integrating BIM with emerging technologies such as VR
(Virtual Reality) and AR (Augmented Reality) further
enhances visualization and stakeholder engagement,
contributing to improved project outcomes and client
satisfaction. Continuous evaluation and refinement of 3D
models based on feedback and evolving project requirements
ensure ongoing optimization of BIM workflows and
deliverables, solidifying the transition from 2D to 3D as a

catalyst for enhanced project efficiency and collaboration.

Architecture evolved: blueprints — CAD — BIM,
integrating digital modeling and info management. Over
time, the architectural industry has evolved from using
traditional blueprints and drawings to employing CAD
(Computer Aided Design), which transitioned from 2D to 3D
BIM (Building

Information Modeling) has become the norm, surpassing

for enhanced visualization. Today,
mere 3D modeling to encompass comprehensive information

management throughout the building lifecycle.

What is BIM?

BIM is a sophisticated process that creates a multi-
dimensional digital representation of a building's physical
and functional characteristics. Beyond 3-D modelling, BIM
integrates detailed data across various disciplines, enabling
seamless collaboration and informed decision-making

throughout the building lifecycle.

Fig.3: BIM Model

However, the adoption of BIM is not without challenges. It
requires significant investments in technology, training, and
cultural change within organizations accustomed to
traditional workflows. Moreover, interoperability issues
between different software platforms and data standards can
complicate  seamless  collaboration

among  project

participants.

Despite these challenges, the benefits of transitioning to BIM
are profound and far-reaching. This paper will delve into
case studies and industry examples to illustrate successful
strategies for integrating BIM into AEC practices,
highlighting the transformative impact on project delivery,

cost management, sustainability, and operational efficiency.

BIM LEVELS

Different levels of BIM can be achieved for various types of
projects. Each level represents a different set of criteria that
demonstrates a particular level of ‘maturity.” BIM levels start
with 0 and go to 4D, 5D, and even 6D BIM. The purpose of
these levels is to gauge how effectively, or how much
information is being shared and managed throughout the
entire process, So, what does each level involve, and how

can you identify which at which level you’re working?
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Below are brief descriptions of the first three levels and an

explanation of what criteria is involved at each stage.

Level 1 BIM: 2D construction drawings + some 3D

modelling

Using 3D CAD for concept work, but 2D for drafting
production information and other documentation, probably
means you're working Level 1 BIM. At this level, CAD
standards are managed to the standard of BS 1192:2007, and
electronic sharing of data carried out from a common data
environment (CDE) usually managed by the contractor.
Many firms are at Level 1 BIM, which doesn’t involve much
collaboration, and each stakeholder publishes and manages

their own data.

Level 2 BIM: Teams work in their own 3D models

Level 2 BIM begins to add in a collaborative environment.
BIM Level 2 was actually made a mandatory requirement in
April of 2016 on all publicly tendered projects in the UK.
France followed shortly after with their own mandate in

2017.

At level 2, all team members use 3D CAD models but
sometimes not in the same model. However, the way in
which stakeholders exchange information differentiates it
from other levels. Information about the design of a built

environment is shared through a common file format.

When firms combine this with their own data, they save time,
reduce costs, and eliminate the need for rework. Since data
is shared this way, the CAD software must be capable of
exporting to a common file format, such as IFC (Industry
Foundation Class) or COBie (Construction Operations

Building Information Exchange).

Level 3 BIM: Teams work with a shared 3D model

BIM level 3 is even more collaborative. Instead of each team
member working in their own 3D model, Level 3 means that
everyone uses a single, shared project model. The model
exists in a ‘central’ environment and can be accessed and
modified by everyone. This is called Open BIM, meaning
that another layer of protection is added against clashes,

adding value to the project at every stage.

Benefits of Level 3 BIM are:

e Better 3D visualization of the entire project

e Easy collaboration between multiple teams and
trades

e Simplified communication and understanding of
design intention

e Reduced rework and revisions at every stage of the

project

Levels 4, 5, and 6 BIM: Adding in scheduling, cost,

& sustainability information

BIM level 4 brings a new element into the information model
time: This information includes scheduling data that helps
outline how much time each phase of the project will take or

sequencing of various components.

Level 5 BIM adds cost estimations, budget analysis, and
budget tracking to the information model. When working at
this level of BIM, project owners can track and determine

what costs will be incurred during the length of the project.

Level 6 BIM information is useful for calculating the energy
consumption of a building before it's built. This ensures that
designers take into account more than just the upfront costs
of an asset. Level 6 BIM ensures accurate predictions of
energy  consumption requirements and empowers
stakeholders to build structures that are energy efficient and

sustainable.
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Benefits of Levels 4, 5, and 6 BIM:

o  More efficient site planning and scheduling

e More efficient hand-offs between steps in the

construction stage

e Real-time cost visualization

e Simplified cost analysis

e Reduced energy consumption in the long run

e Better operational management of the building or

structure after handover

Applications of Building Information Modelling

(BIM)

Building Information Modelling (BIM) is revolutionizing

the architecture, engineering, and construction (AEC)

industry by offering a versatile platform that enhances

collaboration, efficiency, and decision-making throughout

the lifecycle of building projects. This section explores

various applications of BIM across different phases of a

project:

1. Design Phase:

o

Conceptual Design: BIM  enables
architects and designers to create and
visualize building concepts in 3D,
allowing stakeholders to better understand
spatial relationships and design intent
from the early stages.

Design Coordination: BIM facilitates
interdisciplinary coordination by
integrating architectural, structural, and
MEP (Mechanical, Electrical, Plumbing)
systems into a single model, reducing

clashes and optimizing spatial efficiency.

2. Construction Phase:

o

Clash Detection and Coordination: BIM
models support clash detection among

different building systems (structural,

MEP, etc.) before construction begins,
minimizing on-site conflicts and rework.
Construction Sequencing and
Simulation: BIM allows construction
construction

managers to simulate

sequences and logistics, optimizing
workflows and resource allocation.

Quantity Take-off and Cost Estimation:
BIM models include embedded data on
materials and quantities, enabling accurate
quantity take-offs and cost estimations

early in the project.

3. Operation and Maintenance Phase:

o

Facility Management: BIM serves as a
digital twin of the building, containing
information about every component and
system. This data supports facility
managers in operations, maintenance, and
renovations.
Energy Analysis and Performance
Simulation: BIM models can simulate
energy performance and analyze building
operations to optimize energy efficiency
and sustainability.

Lifecycle Management: BIM facilitates
the management of building lifecycle
information, from initial design through
and eventual

construction, operation,

decommissioning.

4. Collaboration and Communication:

o

Stakeholder Collaboration: BIM

enhances communication and
collaboration among project stakeholders,
including architects, engineers,
contractors, and clients, by providing a
centralized platform for sharing and

accessing project information.
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o Visualization and Communication:
BIM's 3D visualization capabilities enable
stakeholders to visualize design concepts,
understand spatial relationships, and
communicate ideas more effectively.

5. Sustainability and Green Building Design:

o Green Building Certification: BIM
supports sustainable design practices by
analyzing energy consumption,
daylighting, and material choices, helping
buildings achieve green  building
certifications such as LEED etc.

o Life Cycle Assessment (LCA): BIM
models can be used for life cycle
assessment to evaluate environmental
impacts over the entire life cycle of a
building, aiding in sustainable decision-
making.

6. Risk Management and Compliance:

o Risk Analysis: BIM facilitates risk
analysis by identifying potential design
issues and construction conflicts early in
the project, reducing risks related to
schedule delays and cost overruns.

o Regulatory Compliance: BIM helps
ensure  regulatory  compliance by
integrating building codes and standards
into the design process, reducing errors

and omissions.

Conclusion

Building Information Modelling (BIM) represents a
revolutionary shift in the architecture, engineering, and
construction (AEC) industry, replacing traditional 2D
plans with sophisticated 3D digital models. BIM
enhances collaboration, efficiency, and sustainability
throughout a building project's lifecycle—from design

and construction to operation and maintenance. Despite

challenges  like  technological adoption and
interoperability, the benefits are substantial: improved
coordination, reduced costs, better decision-making, and
support for sustainable practices. BIM's continued
evolution promises to further streamline processes and

redefine how buildings are conceived, built, and

managed in the modern era.

Fig.4: Simulation and 3D Platform Availability

Growing forests absorb carbon dioxide and release oxygen

Carbon absorbed | Oxygen release

y co, 0,
Natural regeneration Carbon storage plateaus
and planting in older forests and can
begin the cycle slowly be released as

trees decay or burn

Gradual release

Harvesting for wood
products ensures that
carbon continues to
be stored

Wood buildings store carbon
and it remains stored over
the lifetime of the building

1) Brock Commons Tallwood House at the University of British Columbia is an 18-storey wood building completed in 2017,

Carbon stored and avoided greenhouse gas emissions: 2,432 metric tons of C02.* Equivalent to 511 cars offthe road for ayear *

%) Mountain Equipment Co-op Headquarters in Vancouver, British Columbia was completed in 2014.
Carbon stored and avoided greenhouse gas emissions: 2,940 metric tons of C02.* Equivalent to 618 cars of the road for a year.

Fig.5: Lifetime Building Tracking on BIM
Energy is consumed even after a building is constructed.

The Lifecycle Assessment in BIM technology forecasts
the building’s behavior during its lifespan. It helps to
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develop a design-integrated solution and keep track of
buildings.

The biggest benefit of BIM is that it virtually constructs
the building, step by step, as it happens on-site. So, it is
advisable to use BIM right from design conception rather
than introducing it at a later stage. It is easy to operate
and even Remote collaboration can happen -easily.

Accurate and reliable costing, and scheduling

considering all the relevant constraints are feasible
through BIM.
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