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Abstract

The current methods of cost estimating and monitoring of Projects are becom-
ing inoperative as forthcoming construction endeavors are increasing in scale
and complexity. The 5D BIM (Building Information Modeling) can integrate
cost data with 3D models and time scheduling, it is enabled engineers to predict
project expenses more accurately through real-time quantity take-offs and dy-
namic cost estimation. The AEC (Architecture, Engineering, Construction)
professionals and researchers successfully execute their plans in the construc-
tion industry. The 5D BIM tools were developed through the medium of infor-
mation technology. It can be implemented from the very beginning of con-
struction; it can be implemented from land acquisition to operational to the
final stage of demolition. This paper presents a practical methodology for
quantification of construction materials and cost estimation through the im-
plementation of 5D BIM, into the four levels, foundations and framing, focuses
on wall systems, addresses architectural finishing elements, and the MEP sys-
tem. All levels are demonstrating its effectiveness in quantification and cost
estimation through a detailed case study of a multi-storey office building mod-
eled in Autodesk Revit 2019.
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1. Introduction

Currently, the construction industry contributes a significant portion of the GDP
of many countries. Like other sectors, a construction project’s success is often
measured by maximizing return on investment. The success of a project is pri-
marily influenced by two key factors: the time taken and the cost involved. Con-
sequently, it is essential to ensure that cost estimation is both accurate and optimal
to achieve successful project execution and maximize profit from the investment,
all while maintaining construction quality. Therefore, the core elements of a suc-
cessful project are time, cost and quality.

Traditional methods currently used in construction are often manual and time-
consuming. Moreover, miscommunication among stakeholders frequently leads
to secondary or even tertiary issues during the course of a project [1]. Approxi-
mately 33% of the building materials delivered on-site are wasted during a project
[2]. Therefore, traditional 2-Dimensional modeling used in modern projects is not
an accurate approach and often results in wasted time, errors, and financial losses.
To address this issue, Building Information Modelling (BIM) is introduced. BIM
offers tools that enhance the accuracy and efficiency of estimating both the cost
and duration of a project.

Firstly, BIM employs a three-dimensional representation of the construction
project, providing a realistic and comprehensive understanding of the project to
all parties involved in its completion [3]. BIM is a process that generates a model
comprising both graphical and non-graphical information. This approach ena-
bles multiple stakeholders and AEC (Architecture, Engineering, and Construc-
tion) professionals to work collaboratively on the planning, design, and con-
struction phases of a building within a single 3D model [4]. M. Suraj et a/. (2020)
demonstrates the 5D BIM integrates time and cost data with 3D models to en-
hance project planning, estimation, and management in construction. It high-
lights the benefits, challenges, and potential of BIM to improve efficiency and
accuracy throughout the project lifecycle [5]. P. Pishdad et al (2024) explored
the potential of 5D BIM to enhance cost estimation, control, and payments
throughout construction projects, emphasizing the need for standardization and
integration of modern technologies at analysis of 5D BIM for cost estimation,
cost control and payments. It identifies challenges such as lack of automation,
inconsistent data standards, and limited real-time monitoring capabilities. In-
corporating Al, smart contracts, and advanced visualization tools can stream-
line processes, automate workflows, and improve overall project efficiency and

transparency [6]. Peter Smith et al (2026) examine the challenges and con-
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straints faced by project cost management professionals in utilizing the rapidly
developing Building Information Modeling (BIM) software, technologies, and
tools, particularly in project cost management with 5D BIM [7]. T. Moses et al.
(2020) report on primary research finding that sought to investigate and anal-
yses salient issues on the implementation of 5D building information modelling
(BIM) from the UK contractors’ perspective to development of a 5D BIM cost
protocol with a possible impact to the UK construction industry practice and
further industry evaluation of the costing framework (5D-CF) [8]. A. N. Hasan
et al. (2018) investigate the benefits of and challenges to implement 5D BIM in
construction industry in Iraq [2]. The case of Armenia by Ghazaryan et al
(2019) highlights the need for standardized BIM technology implementation
from the design phase. This standardization involves developing reference books
and databases for joint use by designers, architects, engineers, and cost estima-
tors [9]. Consequently, based on a review of recent research and analysis of a
completed case study, it is evident that 5D Building Information Modeling
(BIM) offers substantial benefits for cost estimation in construction projects. By
integrating cost data directly with the 3D model, 5D BIM enables more accurate
and dynamic cost forecasting throughout the project lifecycle. This integration
enhances transparency, reduces manual errors, and allows real-time updates as
design or scope changes occur. The reviewed case study further demonstrated
how 5D BIM facilitates the early identification of budget risks and supports
more informed decision-making. These findings underscore the potential of 5D
BIM to transform traditional cost estimation practices, especially when com-
bined with standardized data protocols and collaborative workflows.

This study focuses on exploring the potential benefits and challenges of imple-
menting 5D BIM in the Bangladeshi construction industry, particularly in the ar-
eas of material quantification and cost management, by adopting a dual method-
ology to achieve these objectives: 1) A technical case study that demonstrates the
application of 5D BIM across four construction levels, structural components,
wall systems, architectural finishes, and MEP phase. 2) a stakeholder-focused in-
vestigation that examines the barriers and perceived advantages of BIM adoption.
By integrate practical modeling with a stakeholder-informed evaluation, this re-
search aims to illustrate the functional capabilities of 5D BIM while contextualiz-
ing its applicability within the construction markets of developing countries. It
also provides valuable insights to guide policymakers and industry practitioners

in advancing BIM implementation in Bangladesh.

2. Research Methodology and Model Development

The research methodology designed to integrate Autodesk Revit for the imple-
mentation of 5D BIM in construction management, with a specific emphasis on
project scheduling and cost estimation. The initial phase involved collecting 2D
documentation, including structural and architectural drawings of the multi-sto-

rey building. Access to accurate and detailed plans at various stages of the con-
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struction process was essential to ensure the reliability of the BIM outputs [10].
To evaluate the current level of BIM adoption in Bangladesh, a structured ques-
tionnaire was developed. This study aimed to assess the degree of 5D BIM imple-
mentation, identify the perceived benefits among construction professionals, and
investigate the challenges hindering its wider adoption in the Bangladeshi con-
struction sector [11].

Cost estimation was carried out using Autodesk Revit, which proved to be
highly effective in producing accurate project results [12]. The overall BIM model
was developed to offer multiple functionalities, supporting detailed project plan-
ning and efficient resource management. The success of this approach heavily de-
pended on accurate scheduling and the integration capabilities of Revit, enabling
a comprehensive understanding of project cost analysis [13].

Figure 1 highlights the key components used for comparative cost analysis be-
tween BIM-based and manual estimation methods. This comparison focused on
evaluating each approach in terms of cost accuracy, management efficiency, and

its impact on overall project performance [14] [15].
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Figure 1. Comparative cost analysis with BIM and manual estimation.
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2.1. Model Development for 5D BIM-Element Implementation

This is an experimental investigation employing an action research methodology,
lacking rigorous data collecting, yet yielding outputs such as model drawings,
schedules, and timelines for analysis [16]. The outcomes of this paper will subse-
quently be evaluated by industry professionals and it can serve as a valuable ref-
erence for future studies and early-stage research in the field. The research meth-
odology explores the simulating and analyze the entire 5D BIM model, concen-
trating on modeling effort, interoperability between human and automation, in-
formation output, and limitations using a practical approach divided into four
steps, as seen in (Figure 2). Observations are recorded to assess the feasibility of
5D BIM.

<«
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Project Data . into 2D & 3D Model |
’ T«
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No
2nd Stage
Yes &
> /</ Satisfy \/\ ‘ ]nfyut of info'rmafion <
~ ‘ for cost estimation
3t Stage - Yes
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Input of Visualize cost
> information for time estimation with time
‘ schedule | ‘ scheduling |
. / \\\—/'
A 4
i
Final Stage

Figure 2. The 5D BIM working flowchart.

The initial phase entails the categorization and integration of building infor-
mation into 2D and 3D models [16]. This method commences with clients outlin-
ing their requirements, resulting in an initial proposal. The architectural applica-
tion is developed, followed by the creation of a 3D model that integrates various
disciplines, including civil and structural engineering, mechanical and electrical
engineering, and interior design. The 3D model has information that delineates
each component precisely [17].

Once clients are happy with the initial design that complies with the specifica-
tions, quantity surveyors or rate engineers will start the second process, which
involves entering the cost estimating data into the 3D model [18]. At this stage,
4D BIM is very useful to assist clients in refining their priorities from the perspec-
tive of cost estimation, as the price estimation is done by automating quantifica-
tion of building features with unit price [17].

The third stage will continue if the clients are satisfied with the concluding 4D
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BIM. At this point, project managers will make a Work Breakdown Structure
(WBS) for all types of construction activities [19]. Once the integration with BIM
is complete, it can cater to a huge quantity of information, with the Work Break-
down Structure (WBS) containing more levels compared to a conventional sys-
tem. Some factors, such as construction method, human resources, material pro-
curement, and supply, will affect the project time scheduling. In the final stage, all
the compulsory information is integrated as 5D BIM [20] [21]. In the ultimate
stage, Virtual Design and Construction (VDC) will be implemented to current 5D
BIM project components to visualize project cost and time scheduling [12] [22].

Recruitment and Input of Building Information of Model

1) Input 2D CAD information for the BIM design

The practicability of BIM will be precious by competency in integrating pre-
BIM information such as 2D CAD information. Even if BIM has gained fame over
the years, there are stakeholders who are still comparatively new to this new ap-
proach [23]. The initial 2D drawings must be examined to identify the primary
grid lines and boundary lines. As illustrated in (Figure 3), the grid lines of a bun-
galow unit are essential for accurately positioning structural elements such as col-

umns, slabs, beams, and walls.
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Figure 3. Floor plan for revit 2019 conceptual drawing.

2) Conversion of 2D drawings into 3D structural BIM model

The present study deals with converting of 2D drawings into 3D modeling rep-
lication using REVIT Architecture 2019 for construction of structural building
information model. This helps us to imagine the inside structure and make changes
before starting construction. Figure 4 indicates Modeling of Building in Revit Ar-

chitecture Software.
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Figure 4. Input 2D information implementing to 3D Model by REVIT.

3) Integration of the 3D model into the 5D BIM framework for cost estima-
tion

The 3D model serves as the foundational input for developing a 5D BIM frame-
work, enabling accurate and dynamic cost estimation. By linking geometric and
spatial data from the 3D model with cost-related information, the 5D model pro-
vides a comprehensive platform for visualizing, analyzing, and managing con-
struction costs throughout the project lifecycle [24].

The cost estimation is completed by approaching stakeholders involved in esti-
mation areas by using REVIT Software [25]. The process of estimation is effortless
and can be controlled easily if the estimation is done by absolutely suited to some
costing workflows. In the procedure of cost estimation, estimating the quantities
take off stakes a lot of time just about 50% - 80% of the time required for cost
estimation [21] [26].

Sattineni and Bradford (2011) agree that Building Information Modeling (BIM)
is one of the best automatic approaches to directly generate an accurate quantity
take off from 3D product models. Cost estimation will need automated infor-
mation extraction of different properties such as “Family and Type” and “Vol-
ume” of the components [13] [14] [22]. After the extraction of component prop-
erties, amount surveyors or cost engineers will input the components’ information
of per unit “Cost”. This information is then connected through formula or per-
centage computation (as shown in Figure 5) with “Family and Type” and “Vol-
ume” of the components. Figure 6 shows an example of the complete plan of

properties with cost estimation.

3. Implementation of BIM Model for Cost Analysis and
Monitoring
3.1. The Role of BIM in Modern Construction Projects

The Building Information Modeling (BIM) process to manage the cost aspects of
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a construction projects and it can evaluate its advantages over conventional meth-
ods. The process begins with the procurement of 2D AutoCAD drawings, includ-
ing floor plans and elevation sections of the building. Structural reinforcement
details are provided through structural consultant, while the necessary architec-
tural and structural data for 3D modeling are sourced from the respective design

teams.

Ol Avchtecture  Structure  Steel  Systems  Insert  Annotite  Analyze  Massing &Ste  Colaborste  View  Manage  Addeng  Modity

Pk Fier  SomngiGroupng Formattng | Appesance

‘Schaduled fiskds (in orde):

Elevations (Building Elevation
East

Visl Schedule
Wiall Schedule 2

Figure 5. Application of a calculated value formula in Revit to estimate cost, based on the
product of volume and unit.

s (30} [ Wall Schedule = Door Schedule X [ §
30 — 5000
<Door Schedule> W Cost 5
A | B | E D 251 | 4000
Level Type Count Cost
ground 750 x 2100 mm 4 $800.00 204
th 1750 x 2100 x 500 mm 2 1$400.00 > [A%0
ground 900 x 2100 x 500 mm 19 $2850.00 g 154 2z
st floor 900 x 2100 x 500 mm 19 $2850.00 3 ©
2nd 1900 x 2100 x 500 mm 19 152850.00 [~ 2000
3rd 1900 x 2100 x 500 mm 19 152850.00 10
4th 1900 x 2100 x 500 mm 19 1$2850.00
ground 11000 x 2100 x 500 mm 2 15200.00 L 1000
st floor 1000 x 2100 x 500 mm 2 5200.00
2nd 1000 x 2100 x 500 mm 2 $200.00
3rd 11000 x 2100 x 500 mm 2 15200.00
4th 1000 x 2100 x 500 mm 2 $200.00 ground floor Ist floor 2nd floor 3rd floor 4th floor Roof Top
ground 1510 x 2110mm 1 $500.00 Level
12 $16950.00
(a) Door Schedule Using Revit (b) Door Schedule Diagram

Figure 6. Door schedule cost tracking.

Using BIM software, a three-dimensional (3D) model of the office building is
developed. This model is integrated with quantification and scheduling data to
create a comprehensive five-dimensional (5D) BIM model for investigate the cost
of each floor materials. The 5D BIM driven is analyzed to demonstrate how this
model work for advanced project delivery method can enhance efficiency in both
time and cost management. Figure 7(a) shows the first step in the design process:
creating the structural components, i.e., beams, columns, slabs, and stairs. Figure
7(b) shows the second step: making walls according to the thickness mentioned
in the AutoCAD drawings. Now, add doors and windows to the walls. These three
steps helped create a 3D model. The 3D model generated conceptual design, work-

ing drawings, and material requirements.
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(a) Structural model using Revit (b) 3D model using Revit

Figure 7. Flowing 3D BIM process—structure and architectural model.

3.2. Project Phase-Wise Assessment of 5D BIM Cost Management

The assessment of 5D BIM study process into four hierarchical levels, each corre-
sponding to a major building system. At (Level 1), forming the cost baseline of the
project structural components as foundations, columns, beams, and slabs are
modeled and quantified. (Level 2) focuses on wall systems, where quantifications
based on area and thickness. The architectural finishing elements, including floor
and windows, doors address by (Level 3). Finally, (Level 4) focuses on mechanical,
electrical, and plumbing (MEP) elements, including ductwork, piping, lighting
fixtures, and HVAC systems. This structured breakdown enables detailed and
level of specific quantity and cost tracking for stakeholders, it is offering signifi-
cant advantages over conventional lump-sum estimation methods.

3.2.1. Structural Component Analysis: Foundations Using BIM

Table 1 presented the Revit superstructure element measurements for L1 esti-
mates are calculated within the tool and explore the calculation equation methods.
It is investigating the integration of Building Information Modeling (BIM) for
structural component analysis, focusing on foundation, Beam, column and slabs
estimation through different way. This approach demonstrates the early-stage
quantification system and enhances precision in 5D BIM workflows for structural
engineering, where it can track the material take-off with indicate measured ge-
ometry is shown in different colors.

3.2.2. Quantitative Wall Schedule Generation and Analysis Through BIM
Scheduling

Level 2 focuses on detailed quantification of wall construction costs through
Building Information Modeling (BIM), this method enables dynamic cost estima-
tion as design details presented. Figure 8 shows that it can be specifying every wall
types as like 140 mm masonry, 200 mm masonry wall, and premium curtain wall
systems separately.

3.2.3. Analysis of Architectural and Finishing Elements Using BIM

Figure 9 illustrates the architectural elevations of the case study building, it high-
lighting the placement and distribution of windows and doors. The left side of the
figure indicate the configuration of windows across all floors, and the right side of
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the figure focuses on the positioning of doors in the whole model, including main
entry doors, floor access doors, and stairwell entrances. These two pictures enable
the extraction of data specific to components and the generation of schedules
within Revit. It emphasizes how crucial exactness and consistency are for correct

quantitative materials and costing.

Table 1. Hlustrating how the Revit superstructure element measurements for Level 1.

1 Foundation

L*W*D () Foundation geometric measurements for footing schedules are
m
extracted directly from the 3D model.

<Schedule of Foundation> o
0%
A B c | o E | F | 6 H I T i
: Size of Footin Bottom Reinforcement Top Reinforcement %
Footing Mark v 9 Volume ; + P : g
w D A B A B
F1 1200 1200 1000 46.08 m* T16-100 C/C :T16-100 C/ :T16-100 C/C :T16-100 C/C
F2 1000 1000 1000 200m* T16-150 C/C :T16-150 C/ T16-150 C/C :T16-150 C/C s
The beam quantities are calculated by multiplying the cross-sectional
. width (W) by the length, then converting the result to tonnage for
W*Length/1000 mm ] . . ] . ] .
2 Beam material estimation. This method, standardized in millimeters (W x
(Tonnage) . . . .
Length/1000), ensures seamless integration with BIM-derived data,
enabling automated weight and cost analysis.
=] Beam Schedule X Site 1+ North £+ East A W
<Beam Schedule>
A [ B [ c | D | E
Famil Type. Length W Tonnage
UB-Universal Beam 305x165x40UB 6523 0.1488 0.161759 i e
UB-Universal Beam 305x165x40UB 1546 0.0248 0.038342 o
UB-Universal Beam 305x165x40UB 1592 0.0248 0.039484
UB-Universal Beam 3281 0.0496 0.081359 B o 2
UB-Universal Beam 305x165x40UB 1960 0.0248 0.048608 &
UB-Universal Beam 305x165x40UB 34817 0.2976 0.863454
UB-Universal Beam 305x165x40UB 114794 0.868 2846896 S el
UB-Universal Beam 100x100 37466 0.2728 0.929152 ﬁ"f =
UB-Universal Beam 305x165x40UB 43560 0.1488 1.080288
UB-Universal Beam 305x165x40UB 45120 0.1488 1.118976 il
UB-Universal Beam 305x165x40UB 272479 0.8928 6.757468 « \:‘.1 =
UB-Universal Beam 305x165x40UB 7600 0.0248 0.18848
UB-Universal Beam 305x165x40UB 51090 0.1488 1.267025 .
UB-Universal Beam 305x165x40UB 61308 0.1488 1.52043 "‘f’m’j o F
UB-Universal Beam 305x165x40UB 112397 0.1488 2787456
UB-Universal Beam 305x165x40UB 142200 0.1488 3.52656
UB-Universal Beam 305x165x40UB 285709 0.2976 7.085595
UB-Universal Beam 305x165x40UB 143051 0.1488 3.547671
UB-Universal Beam 305x165x40UB 286112 0.2976 7.09557
Grand total: 172 1652604 4.2656 40.984574
The column quantities are derived by calculating the cross-sectional
W*Length/1000 mm . .
3 Column area (W x Length) and converting the volume to tonnage for material
(Tonnage) . .
estimation.
[ Schedule of Foundation = Structural Column Schedule X o= il
<Structural Column Schedule> 0% S
A [ B [ c | D [ E F G o= T
Family Length W Tonnage Type Base Level | Count o i -
o B
UC-Universal Column-Column 3048 1.6864 5.140147 305x305x97UC  ground 68 - .
UC-Universal Column-Column 3048 0.7936 12418893 305x305x97UC | 1st floor 32 o TS
UC-Universal Column-Column 3048 0.7936 12.418893 305x305x97UC ' 2nd 32 g -
UC-Universal Column-Column 3048 0.7936 12418893 305x305x97UC | 3rd 132 B
UC-Universal Column-Column 3048 0.7936 12.418893 305x305x97UC 4th 32 o _
UC-Universal Column-Column 1829 0.2976 10.544251 305x305x97UC  5th 12 R
Grand total: 208 5.1584 15.359969 N
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Continued
— N Slabs perimeter is found a horizontal intersection at each floor height.
4 Slabs Area*Thickness (m?®) . .
Area calculation excludes external wall depth (shown in blue).
Slabs Schedule] L
5= T
A B [ C [ D [ E =TT
Type Level Perimeter Area Volume
ST T
Generic 150mm 1st floor 94986 202 m* 1538 m*
Generic 150mm  2nd 191766 195 m? 488 mt T
Generic 150mm  3rd 91766 195 m* 1488 m* e
ic 150mm 4th 91766 195 m* 14.88 m* =
Generic 150mm 5th 91766 195 m? 14.88 m* =
Generic 150mm pl 16463 17 m? 129 m*
Generic 150mm pl 16463 17 m? 129 m* m“;’» L
Generic 150mm pl 13285 10 m? 0.79 m*
Grand total: 8 1027 m* 7828 m* eﬂa e s

<Wall Schedule>

A I
Fanily and Type

B
Top Constrint

e@e-

S5
st
[CAEEN
sz
sz
[GE)
s13 16
STZ36T6%

[Basic Wal Geneic - 140mm Masonry
Basic Wall Geneic - dmm Mesony
Basic Wil Genei - 4 Mesony
Basic Wal: Genei - 4l Mesonry
Basic Wall Geneic - 4l Mesonry
Basic Will Geneic - 4l Mesonry
Basic Wall Genei - 4 Mesony
[Basic Wal: Geneic - 40 Mesony: 115

Uptolee gound
Upto el st oor
Uptolel 2nd
Uptoleel
Upto el &h
Uptolel &ih
Uplo el Gh

"R BR

[Basic Wall: Generic - 200mm Upto level: st floor $30386.04 ?
[Basic Wall: Generic - 200mm Upto level: 2nd S36016.3
[Basic Wall: Generic - 200mm Upto level: 3nd $29634.14

(Basic Wall: Generic - 200mm
(Basic Wall: Generic - 200mm
[Basic Wall: Generic - 200mm
[BasicWia Generc-200mm: 41
(Curtain Wall Storefront

(Curtain Wall Storefiont

(Cutain Wall: Storefront

Uptolevel 4

STi06
v
sisin
ST67is206
ST63%59
si6261
]
steBd 4
K]

L\

Upt el &h
Upto el Gh

L

Uptoesel: Tst oor
Uptoleel 2
Uplo el

(Cutain Wall: Storefront
(Cutain Wall: Storefront
(Curtain Wal: Storefont: 7
|Grand total

Uptolerel 4
[Up tolevel: 5th

Figure 8. Wall Schedule and estimation process.

Figure 9. Illustrating the view of window and door for the scheduling.

The model represents that each window and door type is properly accounted
for based on floor level. It embedding these elements into the 3D model and asso-
ciating them with corresponding cost parameters, Revit enables the automatic
generation of door and window schedules. These schedules are then linked to ma-

terial specifications and unit costs, supporting real-time budget calculations. This
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BIM based model enhances precision in materials quantity, cost forecasting and
allows stakeholders to verify the completeness of the design model before starting
the on-field construction.

The windows schedule represents by (Figure 10), it provides detailed infor-
mation for all window types across different floors of the building, including total
quantity, dimensions, and related costs, and also shows each floor windows cate-
gory each floor level and type as like 915 x 1830 mm, 1200 x 1500 mm, 1500 x
1500 mm, and 600 x 1500 mm with the total cost calculation multiplying by the
unit cost which is depends on the windows materials. This analysis data supports
the architectural and finishing elements of the building, forming an essential part
of Level 3 estimation in the overall cost management framework. The schedule
calculates the result 136 windows totaling $18120.00, it illustrates how 5D BIM

enables real-time quantify and more information budgeting decisions during the

design phase.
i (3D} [ 1st floor i (3D} £ East
I <Window Schedule> 35 4500
A | B [ c [ D

Level | Type Count Cost

ground 1200x1500 mm 10 $1000.00
ground 1500%1500 mm 12 $1440.00
1t floor 600 x 1500 mm 4 $1200.00
1st floor 0915 x 1830mm 2 $500.00

1st floor 1200x1500 mm 10 $1000.00
1t floor 1500x1500 mm 14 $1680.00
2nd 600 x 1500 mm 2 $600.00

2nd 0915 x 1830mm 2 $500.00

2nd 1200x1500 mm 10 $1000.00
2nd 1500x1500 mm 14 $1680.00

Cost

3rd 600 x 1500 mm 2 $600.00
3rd 0915 x 1830mm 2 $500.00
3rd 12001500 mm 12 $1200.00
3rd 1500x1500 mm 12 $1440.00
ldth 600 x 1500 mm 2 $600.00
4th 0915 x 1830mm 2 $500.00
|dth 1200x1500 mm 10 $1000.00
|4th 1500x1500 mm 14 $1680.00
136 $18120.00 Level

ground floor 1st floor 2nd floor 3rd floor 4th floor

(a) Window Schedule using Revit (b) Schedule Diagram

Figure 10. Window schedule for cost information tracking.

Figure 6(a) presents the door schedule generated from the BIM model using
Autodesk Revit, its representation of door quantity and associated cost distribu-
tion across floors levels. The schedule includes detailed information such as door
dimensions, placement level, count, and total cost per type. A total of 112 door
units, resulting in an estimated cost of $16,950.00. Figure 6(b) diagram illus-
trates that the differentiation cost with each floor, it evaluates that ground floor
contains the highest quantity of doors 27 units as well as high cost, it followed
by the door materials and unit each floor. The consistent of distribution across
the ground to 4th floors, each with approximately 19 units. The cost distribution
closely follows the quantity trend, confirming proportional pricing per unit ac-
cording to usable material. The minimal installations are observed on the rooftop
and 5th floor.

This schedule data underscores the efficiency of 5D BIM in enabling precise
and level wise cost estimation. The visual integration of schedule data with quan-
tity-cost diagrams enhances decision making by allowing stakeholders to identify

cost-intensive floors and optimize material allocation accordingly.
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3.2.4. Analysis of MEP Elements Using 5D BIM Methods

To provide a complete view of Level 4 using 5D BIM, this study extends beyond
traditional building components to include MEP scheduling. (Figure 11) extract-
ing mechanical, electrical, and plumbing quantities directly from the BIM model,
this study ensures accurate assessment of building services, and it can take step to
underrepresented in early-stage cost planning of the project. This studies objective
to demonstrate how BIM can play its role for the decision-making tools across all

phases for construction project quantification.

(a) Plumbing and Mechanical Fixture (b) Electrical Fixture

Figure 11. MEP estimation framework extracted from the 5D BIM model.

Figure 12 illustrates a three-dimensional visual arrangement that integrates
data from several key schedules including all sanitary fixtures, plumbing pipe,
pipe fittings, and sprinkler systems for fire safety. These components that are
bring out from the MEP schedule all are essential for ensuring the buildings op-
erational functionality and compliance with fire protection and sanitary require-
ments. This comprehensive breakdown of mechanical and plumbing systems ex-
tracted directly from the BIM model, these forming represent the basis of quantity
and cost estimation within the 5D BIM framework.

The Plumbing Fixture Schedule shows the sanitary installations requirements
such as urinals, sinks, and water closets categorized by type, type mark and level,
with associated costs. This facilitates precise cost aggregation across all floors. The
Sprinkler Schedule are categorized under mechanical properties, quantifies the
fire protection elements such as pendent heads distributed across different levels
with specified drop size classifications.

At the same time, the pipe and pipe fitting schedule provide comprehensive
information about the materials specifications, and aiding in the calculation of
costs associated with infrastructure. This MEP model ensures that these schedules
are dynamically linked to the 5D MIB model geometry, it can allow any design
changes directly reflects in real time project quantification. This integrated sched-
ule approach not only reduces manual estimation errors but also improves cost
transparency and efficiency in MEP system planning.

Figure 13 brings out the Electrical Fittings Schedule derived from the 5D BIM
model; it is extending Level 4 of the 5D BIM framework to quantification of elec-
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trical elements. This diagram integrates multiple detailed schedules, which is ex-

pressed as cable trays, cable tray fittings, conduit fittings, conduit runs, electrical

equipment, and lighting fixtures, all essential for cost estimation, equipment

quantification and coordination in building systems.

<Plumbing Fixture Schedule> :
| 9 <Sprinkler Schedule>
A | B | < [ o ] E [_F
[Family and Type] Type Type Mark Level Cost Count A B | C | D E F
Family and T Type Orifice Size | Type Mark | Level Count
M_Sink - Island - 455 mmx455 mm - (WC-1 Level1 130000 2
M_Sink - Island - 455 mmx455 mm - |WC-1 2nd 300.00 2 -
M. Sink Tsland 455 oS5 o — [WE = L M_Sprinkler - 15 mm Dry Pendent on Drop 13 mm F.Sp Level 1 7
M_Sink - Island - /455 mmx455 mm - [WC-1 ath 300.00 2 M_Sprinkler - 15 mm Dry Pendent on Drop 13 mm F.Sp 2nd 7
M_Sink - Island - 4565 mmx455 mm - 'WC-1 Sth 1300.00 2 M_Sprinkler -'15 mm Dry Pendent on Drop (13 mm F.Sp 3rd i
M_Urinal - Wall H 20 mm Flush Valve UC-1 Level 1 1108000 6 M_Sprinkler -:15 mm Dry Pendent on Drop 13 mm F.Sp 4th 7
M Uidnal - Wall 1420 miay Fsh Vale 1UC-1 2nd Jaoso.00 |6 M_Sprinkier -\ 15 mm Dry Pendent on Drop |13 mm F Sp 5th 7
M_Urinal - Wall H20 mm Fiush Vaive |UC-1 3d 108000 6 -
M_Urinal - Wall H 20 mm Flush Valve [UC-1 4th 11080.00 6 Grand total: 35
M_Urinal - Wall H20 mm Fiush Valve [UC-1 Sth 1108000 6
M_Water Cioset -Private - 6.1 Lpf  |FT-1 Level 1 12000.00 |8
M_Water Closet -Private - 6.1 Lpf _|FT-1 Level2 200000 |8
M_Water Closet -Private - 6.1 Lpf __|FT-1 2nd 1200000 8
M_Water Closet -Private - 6.1 Lpf _ |FT-1 3rd 200000 8 : - B N
N Waiar Ciosat s T o7 s o565 Sanitary fixtures urinals, sinks, and washbasins.
[Grand total 80 1630000 80
<Pipe Fitting Schedule>
7y & I < I o
[Famiy and Typ Typs Mark Sae Count
<Pipe Schedule> Wb T e TS e 7
2
A B | C | D | E_ | F . 5
Family and Ty Type Mar,__ Size Diameter Length Count Mechanical and 2
Plumbing z
Pipe Types: PVC . DWV 15 mme | 525 mm 23917 35 Fi L
Pipe Types: PVC 1 DWV 20 mmo | 340 mm 1605117 1xture z
Pipe Types: PVC - DWV 25 mmo | 1300 mm 51574 52 Schedule 2
Pipe Types: PVC - DWV 32mme = 480 mm 47417 15 2
Pipe Types: PVC - DWV 40 mme | 1040 mm 41473 26 3
Pipe Types: PVC DWV 50 mme 400 mm 18329 8 272
Pipe Types: PVC - DWV 65 mme 520 mm 17812 8 kX
Pipe Types: PVC - DWV 80 mme = 3200 mm 6829 40 2
Pipe Types: PVC DWV 100 mme = 5300 mm 45398 53 7,‘
Pipe Types: PVC - DWV 125 mme | 1125 mm 16382 9 )
Pipe Types: Stand WSP-1 15 mme 30 mm 51 2 [M_Tee Sanitary 8
Pipe Types: Stand WSP-1 20 mme = 600 mm 12579 130 T S 3
Pipe Types: Stand WSP-1 32 mme = 1920 mm 48501 60 _Tee Santy L
o Sant:
Pipe Types: Stand WSP-1 40 mme | 200 mm 993175 Toe Santany s
Pipe Types: Stand WSP-1 |50 mme 2500 mm 31554 50 ;
Pipe Types: Stand WSP-1 125 mme = 1250 mm 120571110 7
s
Grand total 20730 mm 507568 420 355

Figure 12. Integrated mechanical and plumbing fixture schedule extracted for Level 4 using 5D BIM.

<Cable Tray Schedule> ‘ <Electrical Equipment Schedule> | <Lighting Fixture Schedule>
x T 8 T T [ T €
A B8 T < [ o [ E A s T c T b5 | = T B =
Family and Size Type Mark Length Count [Family and Type Mark Type Level Count
W_Piain Recessed ED W Tt Floor E)
Cable Tray Cable Tray 2947 115 M_Ethemnet | Network Routers “Standard Tst Floor G [M_Plain Recessed LED 64w 2nd Fioor 33
Cable Tray | 300 mmx100 mm Cable Tray 1417 s M_Ethemet | Network Routers | Standard | 2nd Floor 6 T e = G o] 2
Cable Tray | 300 mmx100 mm Cable Tray 1583 15 M_Ethemet | Network Routers | Standard | 3rd Floor 3 o Fia Facsizad | o et et 5
Cable Tray | 300 mmx100 mm Cable Tray 2200 5 M_Ethemet | Network Routers | Standard | 4th Floor 3 [Grand total 765
Cable Tray | 150 mmx50 mm Cable Tray 4445 110 M_Ethemet | Network Routers |  Standard | Sth Floor 3
Cable Tray | 300 mmx100 mm Cable Tray 2800 5 M_Fire Alar |Fire Alarm Remote|  Standard | 1st Floor 1
Cable Tray | 160 mmx50 mm |~ Cable Tray 5605 110 M_Fire Alar | Fire Alarm Remote|  Standard | 2nd Floor ]
Cable Tray | 300 mmx100 mm Cable Tray 2842 _S M_Fire Alar | Fire Alarm Remote ‘Standard 3rd Floor 1
Cable Tray | 300 mmx100 mm Cable Tray 4050 s M_Fire Alar |Fire Alarm Remote|  Standard | dth Floor ]
Cable Tray | 300 mmx100 mm Cable Tray 4075 8 M_Fire Alar |Fire Alarm Remote|  Standard | 5th Floor 7] = i+ Eitti o
Cable Tray | 300 mmx100 mm Cable Tray 6293 6 M_Lighting | Panel Board | 100 A | st Fioor 2 Conduit Fitting Schedule
Cable Tray | 300 mmx100 mm Cable Tray 7030 18 M_Lighting | Panel Board 100A | 2nd Floor 2 A B | C | D
Cable Tray | 300 mmx100 mm ~ Cable Tray 8313 s M_Lighting | Panel Board 100 A 3rd Floor 2 [Famiyand Typs | Typs Mark Size Count
Cable Tray | 300 mmx100 mm Cable Tray 9100 5 M_Lighting | Panel Board 100 A 4th Floor 2
Cable Tray | 150 mmx50 mm Cable Tray 31703 |15 M_Lighting | Panei Board | 100A | &th Fioor Z M_Conduit Elbow - | Conduit Elbow 16 a6 HNing 60
Cable Tray | 300 mmx100 mm Cable Tray 22400 10 M_Utility S | U-swB |914mmx667mm | Level 1 1 M_Conduit Eibow - | Conduit Eibow = ey < e 72
Cable [ray | 00 mapci00 mm Cable Teay oz, 8 M thiny Sl wrewe | 9t4miisETmm|Level2 M_Conduit Elbow - | Conduit Elbow | 27 mmo-27 mme 72
Cable Tray | 300 mmx100mm |  Cable Tray Jpise 18 M UuityS | = USWB & 1914mmxS67Tmm]  2nd i M_Conduit Elbow - | Conduit Elbow 53 mmo-53 mmo 15
Cable Tray | 150 mmx50 mm Cable Tray 13510 5 M_Utility S UswB 914mmxb67mm | 3rd 1 T :
| Uty =) I ! [M_Conduit Elbow - | Conduit Elbow 78 mme-78 mme 2
Cable Tray | 150 mmx50 mm Cable Tray 4726 5 M_Utility S U-SWB 914mmx667mm | dth gl - : 1
1 = [M_Conduit Junction 16 mmo-16 mme-16 5
Cable Tray | 150 mmx50 mm Cable Tray 26350 5 [Grand total 41 o gl T e e e T
Cable Tray | 150 mmx50 mm Cable Tray 28450 |5 ® &5 ] '"'“’21 "'"'*21 5%
Cable Tray | 150 mmx50 mm Cable Tray 29011 |5 | Cidunction'Blox: | 21 mima 21: sume:
Cable Tray | TED rormesd mm Cabis Tray 5165 TE \J/ M_Conduit Junction| C_Junction Box | 27 mme-27 mmo-16 10
Cable Tray | 150 mmx50 mm Cable Tray 3272 5 < M_Conduit Junction| C_Junction Box | 53 mme-63 mme-53 5
Cable Tray | 150 mmx50 mm Cable Tray 40178 5 Electrical Fittings [M_Conduit Junction| C_Junction Box | 78 mme-78 mme-78 2
(R 361628 165 Schedule Using M_Conduit Junction| C_ Junction Box | 16 mme-16 mmo 5
BIM Model [M_Conduit Junction C_Junction Box | 27 mme-21 mma 5
|Grand total 288
<Cable Tray Fitting Schedule> .
<Conduit Run Schedule>
A B [ C | D
Family an Size Type Mark Count A B | C [ D [ E
Famil Type Length |Diameter(Trade Size)l Count
M_Ladder | 150 mmx50 mm-15 M_Ladder H_V_Bend 10
M_Ladder | 300 mmx100 mm-3 M_Ladder H_V_Bend 25 I _ o
M_Ladder | 150 mmx50 mm-15 | M_Ladder Cross Conduit | Rigid Nonmetallic Conduit 248549 960 mm 60
M r mmx100 mm- M r T Conduit | Rigid Nonmetallic Conduit 241408 1638 mm 78
|_Ladder 300 00 3 |_Ladder Tee
M_Ladder mm-3 [ M_Ladder Tee Conduit | Rigid Nonmetallic Conduit 142297 1053 mm 39
M_Ladder mm-1 M_Ladder Reducer Conduit ; Rigid Nonmetallic Conduit 70313 530 mm 10
M_Ladder | 300 mmx100 mm-3/  M_Ladder Vertical Bend 5 e < &
= i = Conduit ;Rigid Nonmetallic Conduit 30544 468 mm 6
M_Ladder 300 mmx100 mm-3 M_Ladder Vertical Outside Ben 5 9
Grand total 125 193 733112 4649 mm 193

Figure 13. Electrical fittings and equipment schedule from 5D BIM model.
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The Cable Tray Schedule, along with the corresponding Cable Tray Fitting
Schedule, provides a detailed account of the total lengths and sizes of cable trays,
as well as important accessories like horizontal bends, tees, and reducers, which
are vital for the logistics of installation. The Conduit Fitting Schedule shows the
types and sizes of elbows and junction boxes, and the Conduit Run Schedule rep-
resent with a volumetric overview of rigid nonmetallic conduits categorized by
length, diameter, and floor count. The comprehensive details provided in these
schedules facilitate a high degree of precision in both quantification and cost esti-
mation. The Electrical Equipment Schedule details network routers, fire alarms,
lighting control panels, and utility switchboards, each associated with level-spe-
cific count data. This data enhanced further Lighting Fixture Schedule, which
shows the LED wattage and the quantity allocated across floors, thereby ensuring
precise energy and procurement planning.

Furthermore, when these schedules are dynamically linked to the BIM model
in software such as Autodesk Revit, they guarantee real-time updates in re-
sponse to design changes. This methodology enhances the capabilities of 5D
BIM by increasing cost accuracy, supporting early-stage budgeting, and improv-
ing collaboration between stakeholder disciplines and other trades related to the
ACE industry.

4. Limitations

1) Single Case Study Basis: These study relies on one office building project,
which is not fully represent the diversity of project scales, construction methods,
or management practices across Bangladesh’s construction industry.

2) Absence of Real-Time Cost Feedback: The cost estimations were generated
from static design data without real-time updates during construction, which is
limiting the validation of BIM’s dynamic cost-tracking potential.

3) Limited Stakeholder Diversity: The perception analysis focused on a rela-
tively small group of professionals, which may not capture the full range of stake-
holder views.

4) Exclusion of Lifecycle Cost Analysis: The study focuses mainly on construc-
tion-phase cost estimation and does not extend to operation, maintenance, or

demolition costs, which are key aspects of 5D BIM’s full potential.

5. Conclusions

This study demonstrates the effective application of a three-level 5D BIM frame-

work for detailed construction cost estimation.

e At Level 1, study the structural components such as foundations, columns,
beams, and slabs. These were precisely modeled and quantified, providing a
reliable material estimation baseline for the entire project, where the material
is quantified by tonnage system using a specific equation.

e The detailed quantification of wall construction evaluation of wall systems ex-

ecuted by Level 2, the integration of this wall quantification procedure within
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a 5D BIM framework enhances adaptive budget forecasting and promotes de-
cision-making in the early stages. Overall, the model driven workflow pre-
sented more transparent, data-rich, and adaptable method for managing wall-
related construction costs throughout the project lifecycle.

o Level 3 focused on architectural and finishing elements, windows, including
doors, and flooring, offering a comprehensive analysis of the more variable
and design dependent aspects of construction material quantify.

e Level 4 expressed the encompasses MEP systems, which are included in one
part with plumbing fixtures, sprinklers, electrical conduits, lighting, and cable
management. These all layers integrate into a single BIM environment allows
for minimizes manual estimation errors, and facilitates with real time data ex-
traction, improves quantification accuracy, which is informed decision mak-
ing throughout the project entire lifecycle.

The results highlight how 5D BIM driven scheduling the building materials
each level and cost estimation support with quantity takeoff, reduce manual er-
rors, and improve budgeting transparency. These methods approach the ACE in-
dustry and stakeholders to take their decision with a structured understanding of
cost distribution across different building systems, from structural cores to aes-
thetic components. Overall, this level wise 5D BIM application strategy not only
enhances accuracy but also contributes to ACE industry and stakeholders for

more informed decision making during both design and execution stages.

Acknowledgements

The successful completion of this research would not have been possible without
the valuable support and guidance of all contributors. I sincerely thank the archi-
tects, engineers, and BIM professionals for their assistance during the design and
modeling stages using Autodesk Revit 2019. Their expertise in integrating struc-
tural, architectural, and MEP components greatly enhanced the accuracy and ef-

ficiency of this project.

Conflicts of Interest

The authors declare that they have no conflict of interest.

References

[1] Vigneault, M., Boton, C., Chong, H. and Cooper-Cooke, B. (2020) An Innovative
Framework of 5D BIM Solutions for Construction Cost Management: A Systematic
Review. Archives of Computational Methods in Engineering, 27, 1013-1030.
https://doi.org/10.1007/s11831-019-09341-2

[2] Hasan, A.N. and Rasheed, S.M. (2019) The Benefits of and Challenges to Implement
5D BIM in Construction Industry. Civi/ Engineering Journal, 5, 412-421.
https://doi.org/10.28991/cej-2019-03091255

[3] Matos, B.C., Cruz, C.O. and Branc, F.B. (2024) Digitalization and Procurement in
Construction Projects: An Integrated Bim-Based Approach. Journal of Information
Technology in Construction, 29, 400-423. https://doi.org/10.36680/j.itcon.2024.019

DOI: 10.4236/0alib.1114343

16 Open Access Library Journal


https://doi.org/10.4236/oalib.1114343
https://doi.org/10.1007/s11831-019-09341-z
https://doi.org/10.28991/cej-2019-03091255
https://doi.org/10.36680/j.itcon.2024.019

M. B. Mia et al.

(10]

(11]

(12]

(13]

(14]

(15]

[16]

(17]

(18]

Raza, M.S., Tayeh, B.A., Abu Aisheh, Y.I. and Maglad, A.M. (2023) Potential Features
of Building Information Modeling (BIM) for Application of Project Management
Knowledge Areas in the Construction Industry. Heliyon, 9, €19697.
https://doi.org/10.1016/j.heliyon.2023.e19697

Suraj, M. and Katke, S. (2020) Time and Cost Control of Construction Project Using
5D BIM Process. International Research Journal of Engineering and Technology (IR-
JET), 7, 3247-3257. https://www.irjet.net/

Pishdad, P. and Onungwa, I1.O. (2024) Analysis of 5D BIM for Cost Estimation, Cost
Control and Payments. Journal of Information Technology in Construction, 29, 525-
548. https://doi.org/10.36680/].itcon.2024.024

Smith, P. (2016) Project Cost Management with 5D Bim. Procedia-Social and Behav-
loral Sciences, 226, 193-200. https://doi.org/10.1016/j.sbspro.2016.06.179

Moses, T., Heesom, D. and Oloke, D. (2020) Implementing 5D BIM on Construction
Projects: Contractor Perspectives from the UK Construction Sector. Journal of Engi-
neering, Design and Technology, 18, 1867-1888.
https://doi.org/10.1108/jedt-01-2020-0007

Ghazaryan, M. (2019) BIM and Cost Estimation Issues (5D): Case of Armenia. /OP
Conference Series. Materials Science and Engineering, 698, Article 022076.
https://doi.org/10.1088/1757-899x/698/2/022076

Samimpay, R. and Saghatforoush, E. (2020) Benefits of Implementing Building In-
formation Modeling (BIM) in Infrastructure Projects. Journal of Engineering, Pro-
Ject, and Production Management, 10, 123-140.

Orozco, J.A., Gonzilez, D.R., Chavez, G.F. and Cardona, S.G. (2020) Application of
BIM 5D Methodology in the Construction of a Children’s Park. Proceedings of the
LACCEI International Multi- Conference for Engineering, Education and Technol-
ogy, 27-31 July 2020.

Lee, X.S., Tsong, C.W. and Khamidi, M.F. (2016) 5D Building Information Model-
ling—A Practicability Review. MATEC Web of Conferences, 66, Article 00026.
https://doi.org/10.1051/matecconf/20166600026

(2024) Understanding 5D BIM in Construction: See Benefits & Tips, Insights and
Advice for Enabling More Efficient and Sustainable Construction.
https://www.rib-software.com/en/blogs/5d-bim-benefits-construction

Banihashemi, S., Khalili, S., Sheikhkhoshkar, M. and Fazeli, A. (2022) Machine Learn-
ing-Integrated 5D BIM Informatics: Building Materials Costs Data Classification and

Prototype Development. Innovative Infrastructure Solutions, 7, 1-25.
https://doi.org/10.1007/s41062-022-00822-y

Hadi Mustafa, M., Azli, F., Rahim, M. and Lee, C.K. (2023) The Role of 5D Building
Information Modelling in Construction Project Cost Management: An Overview and

Future Directions. Journal of . Project Management Practice, 3, 95-112.
https://doi.org/10.22452/jpmp.vol3nol.5

Chen, C. and Tang, L. (2019) Bim-Based Integrated Management Workflow Design
for Schedule and Cost Planning of Building Fabric Maintenance. Automation in Con-
struction, 107, Article 102944. https://doi.org/10.1016/j.autcon.2019.102944

Kymmell, W. (2008) Building Information Modeling: Planning and Managing Con-
struction Projects with 4D CAD and Simulations. The McGraw-Hill Companies.

Wu, S., Wood, G., Ginige, K. and Jong, S.W. (2014) A Technical Review of BIM Based
Cost Estimating in UK Quantity Surveying Practice, Standards and Tools. /7con, 19,
534-562. http://www.itcon.org/

DOI: 10.4236/0alib.1114343

17 Open Access Library Journal


https://doi.org/10.4236/oalib.1114343
https://doi.org/10.1016/j.heliyon.2023.e19697
https://www.irjet.net/
https://doi.org/10.36680/j.itcon.2024.024
https://doi.org/10.1016/j.sbspro.2016.06.179
https://doi.org/10.1108/jedt-01-2020-0007
https://doi.org/10.1088/1757-899x/698/2/022076
https://doi.org/10.1051/matecconf/20166600026
https://www.rib-software.com/en/blogs/5d-bim-benefits-construction
https://doi.org/10.1007/s41062-022-00822-y
https://doi.org/10.22452/jpmp.vol3no1.5
https://doi.org/10.1016/j.autcon.2019.102944
http://www.itcon.org/

M. B. Mia et al.

(19]

(20]

[21]

(22]

(23]

(24]

(25]

[26]

Doukari, O., Seck, B. and Greenwood, D. (2022) The Creation of Construction Sched-
ules in 4D BIM: A Comparison of Conventional and Automated Approaches. Build-
ings, 12, Article 1145. https://doi.org/10.3390/buildings12081145

Mesaros, P., Smetankova, J. and Mandi¢ak, T. (2019) The Fifth Dimension of BIM—
Implementation Survey. JOP Conference Series. Earth and Environmental Science,
222, Article 012003. https://doi.org/10.1088/1755-1315/222/1/012003

Popov, V., Juocevicius, V., Migilinskas, D., Ustinovichius, L. and Mikalauskas, S.
(2010) The Use of a Virtual Building Design and Construction Model for Developing
an Effective Project Concept in 5D Environment. Automation in Construction, 19,
357-367. https://doi.org/10.1016/j.autcon.2009.12.005

Guignone, G. (2024) First Steps to Deliver BIM-Based Construction Cost Estima-
tion—BIM 5D. BIM Corner.
https://bimcorner.com/first-steps-to-deliver-bim-based-construction-cost-estima-

tion

Navendren, D., Manu, P., Shelbourn, M. and Mahamadu, A.M. (2014) Challenges to
Building Information Modelling Implementation in UK: Designers’ Perspectives.
30th Annual Association of Researchers in Construction Management Conference.

Cheung, F.X.T., Rihan, J,, Tah, J., Duce, D. and Kurul, E. (2012) Early Stage Multi-
Level Cost Estimation for Schematic BIM Models. Automation in Construction, 27,
67-77. https://doi.org/10.1016/j.autcon.2012.05.008

Rafi, P.M. and Chari, K.J.B. (2019) 5D Applications of BIM in Construction Manage-
ment. International Journal of Recent Technology and Engineering (IJRTE), 7, 2277-
3878.

Naigpogu, N. (2021) Traditional and BIM Approach in Quantity Surveying. Desapex.
https://www.desapex.com/blog-posts/traditional-and-bim-approach-in-quantity-

surveyin

DOI: 10.4236/0alib.1114343

18 Open Access Library Journal


https://doi.org/10.4236/oalib.1114343
https://doi.org/10.3390/buildings12081145
https://doi.org/10.1088/1755-1315/222/1/012003
https://doi.org/10.1016/j.autcon.2009.12.005
https://bimcorner.com/first-steps-to-deliver-bim-based-construction-cost-estimation
https://bimcorner.com/first-steps-to-deliver-bim-based-construction-cost-estimation
https://doi.org/10.1016/j.autcon.2012.05.008
https://www.desapex.com/blog-posts/traditional-and-bim-approach-in-quantity-surveying
https://www.desapex.com/blog-posts/traditional-and-bim-approach-in-quantity-surveying

	A Study on 5D BIM Implementation for Construction Cost and Quantity Management in the AEC Industry
	Abstract
	Subject Areas
	Keywords
	1. Introduction
	2. Research Methodology and Model Development
	2.1. Model Development for 5D BIM-Element Implementation
	Recruitment and Input of Building Information of Model


	3. Implementation of BIM Model for Cost Analysis and Monitoring 
	3.1. The Role of BIM in Modern Construction Projects 
	3.2. Project Phase-Wise Assessment of 5D BIM Cost Management
	3.2.1. Structural Component Analysis: Foundations Using BIM
	3.2.2. Quantitative Wall Schedule Generation and Analysis Through BIM Scheduling 
	3.2.3. Analysis of Architectural and Finishing Elements Using BIM
	3.2.4. Analysis of MEP Elements Using 5D BIM Methods


	4. Limitations
	5. Conclusions
	Acknowledgements
	Conflicts of Interest
	References

