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This study examines the importance of BIM technology in construction projects and its
major role in achieving sustainability, with a particular focus on the Revit software package.
Its contributions to building sustainability were analyzed through a descriptive-analytical
methodology involving an applied case study of a specific building modeled using Revit.
The findings indicated that Revit plays a significant role in promoting building
sustainability through its contribution to improving the indoor environment of buildings and
achieving thermal and visual comfort, with direct implications for energy savings, as it
enables designers to take into account solar movement and prevailing wind direction at the
construction site. It also contributes to detecting clashes and conflicts before they occur
during construction. In addition, Revit plays an important role in water conservation, as it
enables accurate identification of pipe diameters used in plumbing and drainage systems, as
well as their quantities, lengths, required fittings, bends, expected maintenance points, and
other related data. The study concluded that BIM technologies should be adopted in the
construction industry, particularly Revit, due to their major benefits in improving building
quality and achieving the desired level of sustainability.
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1. Introduction

In recent years, digital transformation in the building and
construction sector has become an important factor in
improving the quality, accuracy, and efficiency of construction
projects through rapid technological advancement [1]. Among
the most important of these transformations is Building
Information Modeling (BIM), which has emerged as a critical
methodology capable of fundamentally redefining project
planning, design, execution, and management in a more
efficient manner [2]. The BIM methodology includes a number
of important tools and software applications, such as Autodesk
Collaborate Pro, ArcGIS BIM Integration, Autodesk Revit,
Massing & Site Tools, Autodesk Insight, Tally, and IES VE,
among others.

These tools make BIM a leading approach for improving
project efficiency by reducing costs, minimizing rework,
enabling full life-cycle management, enhancing collaboration
and coordination among different engineering disciplines, and
ensuring high accuracy in quantity takeoff and estimation [3]-
[6]. BIM also contributes significantly to achieving building
sustainability by extending building life, improving indoor
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environmental quality, ensuring thermal and visual comfort,
conserving water and energy, reducing material waste, and
improving site management, among other sustainability-related
aspects [7].

The upcoming reconstruction phase in Syria presents an
important opportunity to adopt such modern methods,
especially Building Information Modeling (BIM), with its
important and advanced technologies and software such as
Revit, to ensure the quality of engineering projects and achieve
a high level of sustainability. Therefore, this research focuses
on Revit as a BIM tool and analyzes its contributions to building
sustainability through an applied case study conducted on a
specific building designed using Revit, with the aim of
evaluating the program's performance and identifying its
benefits and advanced role in meeting the requirements and
standards of building sustainability, and thus contributing as
much as possible to promoting the adoption of such
technologies within the Syrian construction industry.
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1.1. Research Problem

Numerous studies have shown that BIM is highly effective in
achieving sustainability across various building types. Through
the advanced and modern tools and software it encompasses,
BIM helps increase building lifespan, conserve water, energy,
and materials, and reduce thermal and lighting loads, among
other sustainability criteria [1]. Among these tools, Revit has
emerged as a leading application in this field, as it substantially
contributes to integrating all stages of structural, architectural,
electrical, and mechanical design into a single intelligent and
flexible model. This leads to greater project accuracy, reduced
errors through automatic updating of modifications, and
savings in time, cost, and effort.

Given the economic and environmental conditions and limited
resources in Syria, the need for modern and sustainable
technologies is both urgent and essential, especially in the
coming reconstruction phase. Accordingly, this research
highlights the importance of Revit as a BIM tool, analyzes its
contributions to sustainability, and clarifies how it can be
utilized to enhance the sustainability of buildings and projects
within the Syrian construction industry

1.2. Significance and Objectives of the Research

This research is significant because it highlights BIM
technology and its role in achieving building and project
sustainability, given the modern, effective tools it includes,
such as Revit, which engineers across disciplines use.

This research aims to investigate Revit's effectiveness in
achieving building sustainability by examining its role in
integrating various engineering disciplines, architectural,
structural, mechanical, electrical, and plumbing systems. It also
examines its role in enabling real-time collaboration to detect
interferences and clashes before execution. This reduces errors,
saves effort and time, and ensures data accuracy. The study also
examines its usefulness in modeling buildings while accounting
for solar radiation movement, maximizing natural lighting and
reducing reliance on electrical energy for illumination. It also
considers its role in identifying prevailing wind directions and
orienting the building accordingly, supporting natural
ventilation and reducing dependence on mechanical ventilation.
In addition, it offers important benefits in water conservation by
controlling the routing of water supply pipes, facilitating future
maintenance, optimizing pipe distances from the tank, and
identifying the optimal tank location. These and other
significant contributions make Revit an effective tool for
enhancing building sustainability.

2. Research Methodology

This research adopts a descriptive-analytical methodology, as it
can describe complex problems accurately and analyze causes
and present results with greater precision and reliability. The
research includes the following steps:

1) Reviewing previous studies and the literature on Building
Information Modeling (BIM), and analyzing its importance
and benefits in the field of sustainability, with particular
emphasis on Revit.

2) Developing an integrated three-dimensional model of a
building using Revit as a practical application (a case
study).

3) Examining and analyzing Revit’s contributions to
achieving selected building sustainability criteria,
including:

» Sustainable site planning (orienting the building
according to prevailing winds and alignment with solar
radiation hours in summer and winter).

» Detecting clashes and interferences among different
engineering  disciplines, including architectural,
structural, mechanical, electrical, and plumbing systems.

» Conserving water by helping determine the optimal
routing of water supply pipes, tank locations, fittings,
and related elements.

» Accurate quantity takeoff, reducing waste, and
improving management of the site surrounding the
building.

4) Applying the previous contributions made by the Revit
program to the sustainable building assessment criteria
included in the American LEED system to determine the
most important sustainability criteria that can be achieved
by relying on this program.

5) Proposing recommendations to promote the adoption of
BIM technologies, particularly Revit, in the building and
construction sector in Syria.

Fig. 1 below illustrates the research methodology and
steps.
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Figure 1. Research methodology and steps.

3. Literature Review

Hammed et al. [1] examined various aspects through which
BIM software can be integrated with LEED requirements,
beginning with the early design stages and the LEED criteria
associated with them, then moving to building simulation and
analysis and the LEED criteria relevant to this phase, and finally
to building assessment for LEED certification, with the aim of
improving the design process and ensuring compliance with
sustainability standards. This study produced important results
on integrating BIM software and LEED criteria, concluding that
using BIM applications to assess LEED criteria enhances
environmental building performance by analyzing indoor
environmental quality, energy efficiency, water efficiency, and
materials. Although the study referred to a number of BIM
software applications, the present research focuses specifically
on the contributions of Revit to achieving building
sustainability criteria.

Qiang et al. [3] presented their Revit-based experiences and
results within the context of higher education. They noted that
architectural design programs in higher vocational colleges
have undergone major changes and that instructional objectives
are no longer aligned with contemporary developments in the
field. Their study focused on current BIM-based architectural
education and compared applications used in this context, such
as CAD, SketchUp, and Revit. The researchers emphasized that
BIM is an advanced technology and that all stakeholders can
collaborate to bring about effective transformation in the
construction sector through computerized BIM applications.
Based on their experiences and Revit-based teaching projects,
they obtained BIM skills certification. Their work also

presented experimental results, performance outcomes, and the
effects of BIM implementation in education, using visual tools
to enrich knowledge in BIM education.

Abu El-Hagag et al. [7] investigated the impact of using BIM
as an effective solution for integrating the design, construction,
and post-operation phases by examining three measurable key
performance indicators: requests for information, change
orders, and cost estimation applied to a residential complex as
a case study in order to determine the anticipated benefits of
BIM implementation. BIM application increased construction
productivity by reducing time-consuming rework, avoiding
missing information during execution, and resolving disputes
before construction begins. The findings show that despite the
relative novelty of BIM systems, many stakeholders have
adopted them because of their ability to improve work
efficiency, enhance communication among project teams, and
reduce environmental waste, all of which contribute
substantially to sustainability principles. Although the study
identified certain barriers, such as a lack of qualified specialists,
it confirmed that BIM adoption is expected to expand widely in
the construction sector in the near future.

Sidhom [8] presented the use of BIM through simulation
software in social housing projects implemented in Egypt,
which were constructed using conventional materials such as
steel and concrete without applying appropriate solutions to
reduce energy consumption. The research also presented a
selected case study of residential projects in Egypt within one
category of housing, social housing, which suffers from
deficiencies in building efficiency and sustainability. BIM
software, including Revit Architecture, was used to create a

812



Journal of Engineering and Sustainable Development. Vol. 30. No. 06, November 2026

ISSN 2520-0917

three-dimensional model of the housing unit, and Insight 360
for Revit was then used to run and analyze simulations such as
solar path and solar analysis, and to calculate heating and
cooling loads through appropriate solutions. The study
concluded that BIM helps develop suitable solutions or
alternatives, such as insulation materials and glazing types that
allow natural light only, in order to achieve thermal comfort,
improve heating efficiency, and reduce thermal loads, cost, and
time.

Alshamali et al. [9] highlighted the importance of taking
construction conditions and economic and environmental
circumstances into account when evaluating sustainability
criteria across different countries. The researcher identified
major sustainability criteria within the LEED framework and
recalculated their relative importance in a way that aligns with
the Syrian construction industry [9]. The study concluded that
it is important to adopt sustainability criteria and modern
technologies within the construction sector, particularly during
Syria’s upcoming reconstruction phase. In the present research,
the selected sustainability criteria will be applied to the
contributions of Revit, and an appropriate comparison will be
prepared in order to highlight the degree of sustainability that a
building can achieve when this software is used during the
design process and throughout the operation and maintenance
phases.

Applying sustainability standards in residential towers
significantly improves energy efficiency, reduces harmful
emissions, and enhances effective waste management. A case
study of a tower in the city of Basel showed that these standards
can lead to substantial reductions in energy consumption
through optimized design alternatives [10]. Integrating
sustainability standards into the design and construction of
residential towers is therefore essential for achieving long-term
environmental, social, and economic benefits, with particular
emphasis on the need to adopt internationally recognized
sustainability assessment systems.

4. Theoretical Framework
4.1. Concept of Building Information Modeling (BIM)

Building Information Modeling (BIM) is the process of
generating and managing building data throughout the building
life cycle. This type of modeling treats design elements as
abstract or defined objects, generic or specific products, and
solid or void forms such as rooms. These objects carry
geometric properties as well as associated attributes and
relationships [2]. BIM design tools also allow the extraction of
various building views (projections) for production and other
uses. These views remain automatically coordinated with one
another because each object is defined only once, as in reality,
while its size, shape, and position remain consistent across all
views. This automatic coordination eliminates many of the
errors that arise when each view is drawn separately using
traditional methods.

BIM is also considered an integrated digital methodology for
managing architectural, structural, and mechanical information
within a construction project, beginning from conceptual
design, passing through execution, and extending to operation
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and maintenance. BIM is based on the creation of an intelligent
three-dimensional digital model containing rich information for
every project element, including geometric dimensions,
material properties, schedule data, cost data, and operational
relationships [2]. BIM technology is one of the latest
developments in construction engineering. It designs building
elements not merely as two- or three-dimensional geometric
forms, but as elements with physical, electrical, and mechanical
properties. This allows both the design and simulation of the
building on the one hand, and the analysis of engineering
outputs and construction drawings on the other, thereby
integrating computer-aided drafting, simulation, analysis, and
design software within a single framework.

4.2. Dimensions of BIM

1D and 2D: These include two-dimensional drawings that
illustrate the basic forms and initial project structures, such as
architectural and engineering drawings used as the basic design
reference.

3D: Represents the three-dimensional geometric model that
includes the project’s architectural, structural, electrical, and
mechanical elements. It is used to display the design accurately
and facilitate coordination among different disciplines.

4D: Links the three-dimensional model to the project schedule,
enabling virtual simulation of construction stages, schedule
analysis, and tracking of actual progress against planned
progress.

5D: Involves linking the model to quantities and costs, which
supports accurate budget estimation, cost analysis at each
project stage, and informed financial decision-making.

6D: Focuses on environmental and sustainability aspects and
enables analysis of energy and material efficiency and
environmental impact, thereby supporting green building
standards.

7D: Used for facility management, operation, and maintenance
after project completion, where the digital model is employed
to track operational data, schedule maintenance, and improve
long-term asset management efficiency.

The concept of BIM Maturity Levels refers to the progressive
stages through which organizations or projects pass in their
implementation of BIM technologies and methodologies,
beginning with simple modeling and advancing to full digital
integration among all project stakeholders [11]-[13]. This
classification was developed to assess the readiness and
advancement of organizations in adopting BIM effectively.
According to the UK BIM Framework and ISO 19650, BIM
maturity is generally divided into four main levels [11]:

Level 0

At this level, there is no real digital modeling. Two-dimensional
CAD tools are used to prepare drawings, and the project is
managed through separate documents without digital
coordination among parties. Information is fragmented and
collaboration is minimal.
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Level 1

This level includes a mix of three-dimensional modeling for
some disciplines, such as architecture, while two-dimensional
drawings continue to be used in other documentation. Common
Data Environment (CDE) tools are used on a limited basis, but
there is no real integration or direct information exchange
among different teams.

Level 2

This is currently the most widespread level in many projects
around the world. At this stage, separate three-dimensional
models are created for each discipline—architectural,
structural, mechanical, and so forth—and files are exchanged
among teams using standard formats such as IFC. Shared
coordination and clash checking are encouraged through tools
such as Navisworks. This level represents an important stage in
the transition toward integrated BIM implementation.

Level 3

This level represents the highest degree of maturity, where a
single unified shared model is developed for all disciplines and
managed within a Common Data Environment through a
centralized cloud-based platform. This model enables real-time
collaboration and supports advanced dimensions such as time
management (4D), cost (5D), sustainability (6D), and asset
management (7D). This level achieves full digital integration
across design, construction, and operation.

4.3. Linking BIM Technologies to Sustainability

The relationship between BIM and sustainability is inherent
because BIM enables and documents how sustainability can be
implemented to meet present human needs without
compromising the resources required by future generations.
Sustainable design begins with the philosophy that good
planning and design inherently include the characteristics that
constitute  sustainability. =~ These  include  selecting
environmentally appropriate sites, conserving water, and
optimizing energy use. This means that all implemented design
work should meet defined performance criteria, which are
among the most important contributions to sustainable city
design using BIM [14]. BIM provides the ability to incorporate
add-ons that enable designers to simulate energy use and
daylighting and to supply the database required by green
building certification bodies. BIM can also facilitate the
identification of optimal site selection and building orientation
to maximize renewable energy generation and minimize energy
consumption [14]-[20].

The stages of applying BIM technologies in sustainability
involve integrating environmental analysis throughout the
entire project life cycle, from site analysis to sustainable design
and simulation, and ultimately to operation management. These
stages contribute to reducing energy and resource consumption
and selecting environmentally friendly building materials in
order to enhance sustainability [8]. The application stages of
BIM in sustainability can be summarized as follows:

Site Analysis: Studying the site, topography, sun, and wind in
order to determine the most appropriate design, analyze
elevations, spatial distribution, and their relationship to
infrastructure and green areas.

Conceptual Sustainable Design: Conducting preliminary
energy and daylight analysis and selecting the optimal building
orientation to reduce heating and cooling demand.

Analysis and Simulation: Using BIM tools to simulate energy
performance (6D), analyze water consumption, and assess the
environmental sustainability of materials used.

Coordination and Collaboration (3D): Integrating
architectural, structural, and mechanical disciplines within one
model to detect clashes, reducing material waste during
execution.

Sustainable Construction (4D/5D): Linking the model to
schedule and quantities to reduce resource waste, improve
logistics, and support the selection of environmentally friendly
materials.

Facility Management (7D): Using the digital model to manage
building maintenance, monitor energy performance, and reduce
carbon emissions throughout the asset life cycle.

These stages contribute to achieving high energy efficiency,
reducing execution errors, and extending building life, thereby
making the construction process smarter and more professional
[1]. Among the most important BIM programs, tools, and
applications that contribute to these stages are the following:

First: Autodesk Collaborate Pro

An advanced version of BIM 360, Autodesk Collaborate Pro is
an integrated cloud platform that allows real-time collaboration
and coordination among different project disciplines. It is
specifically designed to enable designers, project managers, and
engineers to work simultaneously on the same digital model.
This platform enhances collaboration throughout all project
stages because it enables effective communication among all
project stakeholders, which in turn reduces errors that may
occur during the construction phase. Fig. 2 below illustrates the
BIM 360 platform.

BIM 360 BIM 360

Build Ops

PRE-CONSTRUCTION FIELD EXECUTION

Authoring
Collaboration
Detalling

Figure 2. The BIM 360 platform.
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Second: ArcGIS BIM Integration

This is an integration between GIS technologies and BIM,
enabling site analysis and project planning in line with
sustainability criteria. The integration improves informed
decision-making regarding project location by combining
detailed geographic and spatial data, such as public
transportation and utility maps, with BIM models. Fig. 3 shows
an image of the ArcGIS program.

Drawing Order

Figure 3. The ArcGIS software.

Third: Autodesk Revit:

Revit enables designers to integrate site and local
environmental data into a three-dimensional model, allowing
environmental analyses and the development of design
solutions tailored to regional priority criteria. It can be used to
analyze local climatic conditions and ensure that design
solutions meet the environmental requirements specific to a
region. Revit also enables work on an integrated three-
dimensional model encompassing all disciplines, thereby
reducing design-stage errors and allowing clashes to be
detected before execution. This reduces waste in construction
materials and minimizes time losses arising from rework caused
by design errors and clashes, thereby supporting sustainability
criteria. Revit also enables designers to analyze water
consumption in interior spaces by creating accurate models that
include all water-related fixtures. By inputting expected
consumption data for each fixture, Revit can be used to
calculate total water consumption and compare it against target
standards, thereby supporting design decisions that enhance
water efficiency. Fig. 4 shows a model of a building within the
Revit program.

W o -ex

“« BAXBCARGG OBOE <

Figure 4. An image from within Revit.

Fourth: Massing & Site Tools:

The Massing & Site tools within Revit enable designers to
analyze and study buildings in mass form before moving into
detailed design. These tools can be used to determine the
proposed building form, analyze its relationship to the site,
and study shadows, solar radiation, and wind flow. Fig. 5
illustrates the use of Massing & Site tools in Revit.

Fifth: Autodesk Insight:

Autodesk Insight is used together with Revit to analyze building
energy performance. Designers first create three-dimensional
building models in Revit and then input data related to various
energy systems, such as lighting, ventilation, heating, and air
conditioning systems. Insight then analyzes projected energy
consumption, allowing designers to make the required
improvements and modifications. Fig. 6 below shows the use
of Revit Insight.

Insight 360 Energy Modeling and PV offset

Figure 6. Illustrates the use of Revit Insight.
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Sixth: Tally

Tally is a life cycle assessment tool that is added to Revit as an
add-in. It enables designers to perform accurate and detailed
environmental analyses of project materials, compare the
sustainability impacts of different materials, and select the most
appropriate alternatives. It provides analyses of material
impacts on the environment, such as carbon emissions, energy
consumption, and use of natural resources. Fig. 7 below shows
the Tally tool within the Revit program.

¥ oo o | -i— ) C T s e
el Systems  Insert  Annotate  Analyze  Massing 8 Site  Collaborate  View  Manage  Add Ins
P
v#
v Tally
Tally 2.0
ter Tally © Climate Scale Inc
3 Gooo 5 Aul

Pull material quantities from Revit and create an

accurate bill of materials for life-cycle assessment

[rom——

A

Figure 7. Illustrates Tally within Revit.

Press F1 for more help

Seventh: IES VE

IES VE is a comprehensive program used for simulating and
analyzing a building’s environmental performance. It enables
designers to analyze indoor environmental quality and the
factors affecting indoor air quality, as well as thermal and
acoustic comfort. The software simulates airflow within
buildings and determines the effectiveness of ventilation
systems to ensure good indoor air quality. It is also used to
analyze daylighting in interior spaces, helping reduce reliance
on artificial lighting and achieve visual comfort. In addition, it
assesses thermal comfort by simulating heat transfer within the
building and identifying zones that may require modifications
and improvements to ensure a comfortable indoor environment.

This research focuses on Revit and its tools to achieve the
required building sustainability by developing a building model
in Revit and analyzing how the software contributes to
sustainability.

5. Practical Study
5.1. Building Description

As an applied model for the study, a two-story commercial
building with a floor area of 576 m? was selected and modeled
using Revit, as shown in Fig. 8 below.

5.2. Using Revit, the following Aspects will be determined

1- The building orientation in a way that is compatible with
maximum solar exposure and prevailing wind direction in the
area, thereby contributing to energy savings through natural
ventilation and solar gain.

2- The layout and routing of internal water supply and drainage
pipes in a way that promotes efficiency and water conservation

3- Clash reports for the building (structural-architectural and
structural-mechanical) in order to avoid potential errors during
execution, thereby reducing cost and time.

4- Quantity takeoff for the structural section of the building,
contributing to accurate identification of materials and project
resources, reducing waste and construction debris, and
consequently lowering cost.

a. Structural model

b. Architectural model

Figure 8. Building modeling using Revit.

Each of the four points above will be addressed in detail in order
to determine Revit’s role in achieving each of them.

From Fig. 9, summer and winter solar movement can be
observed. Most of the windows were placed on the southern
facade of the building, which provides appropriate natural
lighting and contributes significantly to reducing reliance on
electrical energy for lighting during specific daytime periods
extending over several hours (summer: from 05:00 AM to 07:00
PM; winter: from 06:45 AM to 04:30 PM). In addition,
determining the building’s geographic location and orienting it
to the prevailing wind direction substantially improves natural
ventilation, which in turn reduces the mechanical load required
for air conditioning [18].
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Figure 9. Illustrates the movement of the sun during summer
and winter and the positioning of the windows.

Second: Plumbing and Mechanical Installations:

Using Revit, it is possible to determine with precision the
diameters of pipes used in water supply and drainage systems,
as well as their quantities, lengths, required fittings and bends,
and other related components. It is also possible to determine
the optimal drainage route, the required tank size, and the
correct tank location on the basis of expected consumption and
available facilities. Revit is also a primary BIM tool for
modeling HVAC ductwork and related mechanical systems
through its ability to provide accurate three-dimensional models
and to reveal conflicts with other systems such as plumbing and
electrical systems—at an early stage. This improves
coordination, reduces execution errors, and increases
productivity, thereby ensuring high accuracy in design and
installation.

Fig. 10 illustrates the routing of drainage and water supply
pipes, the method of connecting them to the tank, as well as the
distribution of the air-conditioning system and its pipe routing
in a neat and organized manner that prevents interference and
clashes.

Figure 10. Modeling of drainage, water supply, and air-
conditioning systems using Revit.

The importance of understanding pipe connections lies in
detecting concealed leaks, as knowledge of pipe routing and
connections allows leak sources to be identified and repaired
quickly, thus preventing significant water loss. Properly
distributed and correctly connected pipes also improve water
pressure, reducing the need for additional pumping and thereby
lowering consumption. Knowledge of pipe type and diameter

further allows for the selection of high-quality spare parts that
prevent corrosion and breakage, thereby enhancing efficient
system maintenance. In addition, identifying the locations of
main and branch valves facilitates the installation of water-
saving devices. It should also be noted that producing accurate
plumbing drawings greatly assists in identifying the paths of hot
and cold-water pipes, which is a fundamental step in ensuring
good water distribution quality.

Third: Clash Detection and Interference Identification:

In addition to the major benefit Revit provides in detecting
clashes and conflicts among plumbing, electrical, and
mechanical systems, it also plays a key role in detecting
architectural and structural clashes before construction begins,
that is, during the design phase, which contributes to saving
effort, time, and cost. For example, Fig.11 shows that the
dimensions of the storage room are incompatible with the
dimensions of the columns, causing insufficient clearance for
the door opening and reducing storage space

Figure 11. Structural-architectural clashes.

Fig. 12 shows that the louver height is greater than the height of
the external wall below the beam, meaning that the louver box
would be installed directly on the beam, which is incorrect. This
problem can be resolved by modifying the louver door
dimensions to suit the dimensions of the wall beneath the beam.
Revit therefore helps identify the design dimensions of doors
and windows during the design phase, thereby reducing cost
and time by ensuring that the correct dimensions are known
before these elements are brought to the site.

Figure 12. Shows that the louver height is greater than the
height of the external wall below the beam.
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Fig. 13 shows that the beam does not connect to the column and
that the wall is offset from the beam above it, which constitutes
a structural defect. If not corrected, it could cause cracks and
future defects.

/

Figure 13. Shows that the beam does not connect to the
column and that the wall is offset from the beam above it.

Fig. 14 shows a conflict between the location of the column and
the adjacent door, noting that there is no alternative entrance to
the room and no available space that can be allocated for
another door.

Figure 14. Shows a conflict between the location of the
column and the adjacent door.

Fig. 15 shows that drainage pipes pass through the concrete
beam, which is structurally unacceptable. This problem may be
addressed by adding an external architectural projection
through which such pipes can pass.

Figure 15. Shows that drainage pipes pass through the
concrete beam.

Fourth: Quantity Takeoff:

Revit helps calculate the quantities of structural and
architectural materials accurately, as well as the quantities of
mechanical installations, the number of air-conditioning units
(indoor and outdoor units), and the number, lengths, and
dimensions of plumbing pipes. This benefits all project
stakeholders. Through quantity takeoff, Revit contributes to
preparing a detailed budget based on design drawings, which
helps avoid unexpected increases and thus enables more
accurate project cost estimation. It also contributes to reducing
waste by preventing over-purchasing of accurately estimated
materials and avoiding excess quantities that may lead to waste
accumulation and debris on site. Furthermore, it assists in site
planning and management during execution by facilitating the
allocation of materials and labor for each project stage. It also
contributes to the preparation of a comprehensive record that
can be referred to during the operation and maintenance phases
and supports the planning and design of future projects through
thorough documentation of all project stages. The method of
calculating quantities in Revit can be illustrated by following
the path below within the software. As an applied example, the
quantities of only the foundations for the studied building will
be calculated.

By following the same method shown in Table 1, quantities can
be calculated for all project elements.

5.3. Revit and the LEED System for Evaluating Sustainable
Buildings

To clarify the actual effectiveness of Revit in achieving
sustainability, it was necessary to compare the contributions
provided by this software with widely recognized and
commonly adopted sustainability assessment criteria. In this
research, the criteria included in the LEED system for
evaluating sustainable buildings [9] were mapped against the
contributions provided by Revit in order to determine the
sustainability aspects covered by this software; in other words,
to estimate the percentage of sustainability that can potentially
be achieved through reliance on Revit.

(The authors emphasize that it can be assumed that the
sustainability standards included in the LEED system can be
applied in general, contrary to some previous studies that
indicate the lack of a fixed and unified assessment system for
sustainability standards due to the difference in construction
conditions between one region and another [9]. However, the
LEED system was adopted to highlight the role of Building
Information Modeling and Revit in achieving sustainability
standards, and thus to use LEED as a means of measurement
and comparison.
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Table 1. Steps for Calculating Building Element Quantities in Revit.

Illustration Tool Step

AUTOQESK KEVIT ZUZ1 = TiNal ST = YCNeQUIE: SITUCTural Founaaon Yneguie { m x 1

Massing & Site  Collaborate  View ~Manage Add-Ins Modify  Modify Schedule/Quantities =~ @+

@ [ Plan Views + 2 Drafting View B Schedules = {3 Sheet C

: § .
o 5 Duplcte View » @' Revisions o From the View menu, choose 1
View” H Legends ~ v Win Schedules

(Create Sheet Composition

ation Schedule X

Filter list: | Structure ~
| category: Mame: |
<Multi-Category> ~ | Multi-category Schedule ] |
Analytical Beams
Analytical Braces Schedule building components

Analytical Columns
Analytical Floors
Analytical Foundation Sla..
Analytical Isclated Founda SeleCt StI'uCtuI’e 2
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oK cCancel Help

|
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I

[CJinclude elements in links

Help Cancel oK

The required quantity and
cost schedule is displayed

Table 2 presents the main evaluation criteria within the LEED
system, together with their relative weights and allocated
points, based on selected reference studies relevant to this
context [9], [14], [15].

Based on the practical study of the selected building, Table 3
summarizes some of Revit's sustainability-related contributions
and their correspondence with LEED sustainability criteria.
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Table 2. Evaluation criteria according to LEED.

6. Results and Discussion

Table 3 presents findings on the contributions of the Revit
program—as a BIM tool—to achieving building sustainability,
based on a comparison with the American LEED (Leadership
in Energy and Environmental Design) system criteria; notably,
the table includes a dedicated column for quantitative analysis

Number Evaluation criteria Rel.atlve points
weights allocated
Sustainable Site Design 24% 32
Water Conservation 9% 38
Energy Consumption 32% 38 and discussion.
4 Construction Materials 13% 16
and Resources
Indoor Environmental o
5 Quality 13% 21
6 Management, Demgn, and 9% 1
Innovation
Total 100% 156

Table 3. Comparison Between Revit’s Sustainability Contributions and LEED Criteria.

LEED Sustainability

Contributions of Revit

Quantitative analysis and discussion

No. Criteria
1 Sustainable Site Design
2 Water Conservation
3 Energy Consumption
4 Construction Materials

and Resources

Design compatible with solar orientation; design
compatible with prevailing wind direction; optimal
use of interior and exterior open spaces

Determining the routing of drainage and water
supply pipes, the locations of fittings and bends, the
optimal positioning of tanks, and generating
accurate documentation drawings for operation and
maintenance

Designing the building while considering solar
radiation and solar path contributes significantly to
natural lighting and thus reduces electrical energy
consumption; likewise, design based on prevailing
wind direction contributes to natural ventilation and
reduces mechanical energy consumption

Accurate quantity takeoff before execution enables
designers to identify materials and their uses,
including environmentally friendly materials,
within the model. This contributes greatly to
reducing material waste, decreasing depletion of
non-renewable resources, and reducing debris and
waste accumulation on site

820

The efficiency of site sustainability and the
percentage achieved by Revit depend primarily
on the design engineer's decisions, but several
studies indicate that integrating Revit for site
sustainability can contribute to reducing energy
consumption by up to 50% and decreasing
building material waste by approximately 32%.
Autodesk Revit doesn't specify a fixed percentage
for its contribution to water savings. Instead, it
provides building information design (BIM) tools
and analysis that help engineers achieve the
required savings for sustainability certifications
(such as LEED or BREEAM), which typically
range from 20% to over 50% [20]. This is
accomplished through the following mechanisms:
c.  Water network calculations and designs.
Integration with sustainability systems (e.g.,
LEED).
d. Water-related energy consumption analysis:
Autodesk Revit supports simulation and analysis
of the performance of sustainable buildings,
where water consumption is closely linked to
energy savings and water-saving solutions.
Revit does not automatically provide a fixed
energy ratio, but rather achieves savings that
typically range from 15% to 30% of energy costs.
These savings are achieved through its available
environmental design analysis and optimization
tools (such as Autodesk Insight), which guide the
reduction of the building's energy consumption.
There is no fixed percentage for Revit's
contribution to material and resource
sustainability. Instead, the software is used as a
Building Information Modeling (BIM) platform
to extract material quantities, which are then
analyzed by Life Cycle Assessment (LCA) to
determine reductions in carbon emissions and
resource consumption. Material and resource
sustainability is assessed and managed using
Revit through the following mechanisms:
»  Accurate Quantity Takeoffs: Revit generates
precise tables of the sizes and quantities of



Journal of Engineering and Sustainable Development. Vol. 30. No. 06, November 2026

ISSN 2520-0917

Indoor Environmental
Quality

Management, Design, and
Innovation

Revit contributes to creating an accurate simulation
model for environmental performance, improving
daylighting and ventilation, and effectively
coordinating MEP systems to avoid clashes, thereby
ensuring the comfort and health of building
occupants before execution

Innovative design through the creation of accurate
parametric three-dimensional models enables
performance simulation, early detection of
engineering clashes, and automatic updating of
modifications across all views. It also enhances
building management through real-time data
exchange, quantity and cost estimation, and
improved energy efficiency. The software integrates
architectural, structural, and MEP disciplines in one
model, revealing system interferences and reducing
costly site errors. It generates accurate and detailed
schedules that are automatically updated with any
model change, supports teamwork by allowing
architects, designers, and engineers to work
simultaneously on the same model, improves
communication, reduces production time, and
provides realistic visualizations and simulations that
help stakeholders better understand the design and
avoid defects before construction.

building materials required for a project,
minimizing material waste.

LCA Plugins: Revit models are integrated
with analytical tools such as One Click LCA
or Tally to calculate embodied carbon and
assess the environmental impact of
materials.

Sustainable Material Selection: Through
assessment, the footprint of materials (e.g.,
concrete versus wood) can be compared,
environmentally friendly alternatives can be
selected, and Environmental Product
Declarations (EPDs) for each product can be
evaluated.

Autodesk Revit indirectly contributes to indoor
environmental quality by providing 100% of the
Building Information Modeling (BIM) tools that
impact comfort factors. Digital data contributes
16% to 20% to the Indoor Environmental Quality
(EQ) rating in standardized green building
assessments (such as LEED).

The software improves the building environment
by meeting global assessment standards across
the following areas:

» Thermal Analysis and Ventilation (Thermal
Comfort & IAQ)

Natural Lighting (Daylight) Studies

Material and Acoustic Control

>
>

Mechanisms for supporting sustainability through
creativity and innovation in Revit:

» Total energy analysis: Use Autodesk Insight
to analyze thermal loads and accurately
calculate operational carbon emissions.
Innovation in materials assessment: Assess
the embedded carbon in building materials
before implementation.

Building information modeling: Revit
provides a precise information environment
that enables innovation in green building
strategies and facilitates compliance with
global sustainability standards.

The percentages of the most important contributions of the
Revit program to achieving sustainability standards can be
summarized in Table 4.

Table 4. The percentage of the most important contributions
of the Revit program in achieving building sustainability

standards.
Criteria Percentage %
Improving energy efficiency 20-30
Reducing waste 25
Reducing carbon emissions 50
Achieving lifecycle savings in 15-20

the building
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7. Conclusions

This research confirms that Revit contributes significantly to
achieving building sustainability criteria, making it a leading
tool within the BIM methodology. Revit enables engineers and
architects to design and model buildings accurately in three
dimensions and document them with comprehensive
information, while integrating all disciplines architectural,
structural, mechanical, and electrical within a single model.
This facilitates collaboration, performance analysis, and
reduces errors and project costs.

When the contributions Revit provided were mapped against
the principal sustainability assessment criteria in the LEED
system, it became clear that using this software in building
design and modeling can achieve high levels of the desired
sustainability. Revit contributes to site sustainability by
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analyzing solar radiation, shadow behavior, and building
orientation based on prevailing wind direction. It also supports
water conservation by analyzing and identifying pipe diameters
and routing, as well as optimal locations for water tanks and
collection points. It also reduces energy consumption by
enhancing natural ventilation, daylighting, and the optimal use
of open spaces within and around the building. Through
accurate quantity takeoff, it supports the adoption of specified,
carefully selected environmentally friendly materials and
minimizes material waste, thereby reducing non-renewable
resource depletion. Revit also contributes substantially to
indoor environmental quality by monitoring performance
during operation and maintenance and by effectively
coordinating mechanical, electrical, and plumbing systems to
detect clashes and avoid interference among different
engineering disciplines. From a management perspective, the
software is also important because it enables real-time data
exchange and accurate cost and quantity estimates through
schedules that can be continuously updated with every
modification to the model drawings. Revit also strengthens
teamwork by enabling designers, architects, and engineers to
work on the same model simultaneously, improving
communication, reducing production time, and providing
realistic visualizations and simulations that support better
design understanding and defect avoidance before construction.

8. Recommendations

Given the major sustainability-related benefits that Revit can
provide as a leading BIM tool, and in light of the local context
with its significant economic and environmental challenges,
especially during the anticipated reconstruction phase, modern
and sustainable technologies represent a direct and essential
response to practical needs and realities. It is therefore
necessary to invest in these opportunities and work seriously
toward transforming the conventional patterns used in the
design, execution, and operation of buildings so that they
become more sustainable through reliance on advanced and
modern technologies represented by BIM and its important and
effective tools such as Revit and others. Accordingly, the
research recommends the following:

1- Developing training and qualification programs for engineers
and professionals working in the construction industry on
modern and advanced technologies such as BIM and the
engineering tools and software it provides across all
engineering disciplines, with the aim of raising professional
competence and keeping pace with labor market requirements.

2- Organizing scientific seminars and conferences to clarify the
importance of BIM in achieving sustainability, the ways in
which its software can be integrated with sustainability criteria,
and the mechanisms for benefiting from such integration at the
local level.

3- Integrating sustainability criteria into local building laws and
regulations in a manner that contributes to reducing effort, time,
and cost, conserving water and energy, and realizing many
other associated benefits.

4- In the context of future research related to this topic, the
authors recommend incorporating the sub-criteria derived from

the main assessment criteria of the LEED system into any
assessment, comparison, or measurement of sustainability to
obtain more accurate and clearer results.
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