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Abstract
Building Information Modeling (BIM) has played a meaningful role in the AEC (Architecture,
Engineering & Construction) industry in recent times. However, in the construction industry,
Cad tools like AutoCAD and ArchiCAD are generally used to find the manufacturing needs for
design drafting. This software is not adequate for the building detailing. BIM has enhanced the
design visualization, which will provide more detailed data for designing a structure. This paper
aims to analyze an existing structure applying BIM and highlights the significant findings such
as quantity surveying, estimation, energy consumption, floor plans, ceiling plans, elevations,
and sections. Here, a constructed building of 197m 2 is used to portray all the benefits of BIM.
A simulation was run on this existing building using the BIM method. The simulation quickly
finds some indicators in which direction it should be built, the amount of air passing, amount
of plug-in load and also generates floor plans, section view and elevation view quite efficiently.
Therefore, a comparison has been created between the traditional construction method and the
BIM oriented approach to visualize the importance and effectiveness of BIM in construction
technology.
Keywords: Construction industry; traditional construction; Cad tools; simulation; Building
Information Modeling.
1. Introduction
The construction industry has been defied for being inefficient. It often causes too much waste,
emits significant greenhouse gases and absorbs too much energy compared to other industries.
It is pretty much familiar in both the public and private building sectors to find projects far
outstripping budgets and deadlines. The construction industry needs BIM implementation to
overcome these issues, which includes more accuracy in quality and quantity issues. BIM
(Building Information Modeling) is an ingenious 3D model-based method that provides
architecture, engineering, and construction (AEC) experts with the acumen and tools to plan,
design, construct, and manage buildings and infrastructure more efficiently. The actual strength
of BIM is that the project can be constructed entirely virtually, and it can store different types
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of information, including geometric, semantic and topological information (Schlueter and
Thesseling, 2009). So far, numerous projects have utilized BIM systems within; environmental
planning, design and development, optimization, safety and code checking, construction and
have apprehended its privileges. Such projects have approved BIM systems as a remedy to
inscribe low productivity issues (Mihindu, & Arayici, 2008).
Moreover, existing real-world BIM implementation cases reviewed were mostly buildingrelated projects (Thabet and Lucas, 2017; Pishdad-Bozorgi et al., 2018). With the help of BIM,
clients may evaluate possible disputes ahead of time to accomplish the best construction (Azhar,
2011; Chien, Wu, & Huang, 2014; Nath et al., 2015; Qian, 2012). It is deemed that the laurel
of BIM adoption in Singapore in 2009, 2012, 2014 was 20%, 32%and 65%, respectively (Qian,
2012). In a similar overview, it was contemplated that in Finland, 93% of the designer firms
applied to BIM for a few segments in their tasks, although the architect's application was almost
60%. In this research, the prime factors are implementing BIM in an existing structure to show
how efficient this method is in the construction field and how BIM-based construction is more
effective than the traditional construction method.
2. Objective
BIM can operate operation and maintenance (O&M) activities in building systems, such as
space administration, energy supervision, and amenity management. However, present studies
also exhibit that BIM implementation for O&M lingers behind BIM implementation in the
design construction phases due to incompetent, inconsistent, and inaccurate handover
management and construction phases due to inadequate, inconsistent, and erroneous transfer
management.
structure to highlight its benefits and a short comparison between traditional and modular
construction.
The prime objectives of this research areTo analyze a structure using the BIM method.
To highlight the merits and demerits of BIM-based construction and traditional
construction.

3. Research Methodology
This research aims to establish two main objectives. One is to analyze some structure features
using BIM and compare the traditional construction and BIM-based construction. The research
was conducted through a software-based analysis. Existing construction was examined through
a software Revit and highlighted some beginning aspects like floor plan, bill of quantity,
estimation, and energy analysis of that specific construction.
3.1 Software-based analysis
A BIM-based software Revit was used throughout the entire research process. Here, by using
that software, several critical perspectives were shown. This software helped establish all the
essential things to build a faster, smoother, and more advanced way. It encouraged
understanding all the necessary features of a structure to develop a perfect construction. Here,
Revit analyzed an existing construction, and after investigating, it was pretty apparent that
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BIM-based software could enhance the construction process much better than the typical
traditional construction method.

Figure 1: User interface of Revit
4. Analysis and Result
By analyzing an existing structure, we found some indispensable construction pieces that helped
build the structure more conveniently and highlighted the details more precisely. Existing
construction was analyzed through a 3d modelling based software and showed the significant
things for the building construction.
4.1 Building Details
The specific building is about 197m2. It is an academic building consisting of 2 floors. There
2
are mainly two, and the rest of
the areas are vacant space.
4.2 Floor Plan
The specific building is mainly two-storied. The ground floor and the first floor are identical.
They have a similar area which is almost 197m 2. Each floor contains two rooms. These plans
are more detailed than the other modelling software like AutoCAD, ArchiCAD.

Ground Floor

First Floor

Figure 2: Floor Plan
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4.3 Elevation
These are the north and south elevations of the explicit construction. These are also generated
directly from the floor plan. These elevations are a little bit more realistic than the conventional
modelling software.

Figure 3: Elevation Plan (left- North elevation, right- South elevation)
4.4 Section
Revit generated these sections in different directions. These sections are generated directly from
the floor plans. These are very important for conjecturing and analyzing a structure.

Figure 4: Section Plan
4.5 Energy analysis
Energy expenditure is an essential aspect of any construction. Here, we conducted an energy
analysis on the structure. It provided sufficient information about what the energy costs per year
per m2. In these figures, the building orientation represents the rotation of a building at a specific
angle. From the graph, it is clear that the required rotation for the building is 180 0 to 3150 from
north to east. The lighting efficiency graph represents the average internal heat gain and
consumption of electric lighting per unit area. The graph indicates from 20.45W/m 2 to
3.23W/m2. The infiltration of a building means the unintentional leaking of air into or out of
the conditioned space. It is from 2 ACH to 0.17 ACH in the examined building (ACH= Air
changes per hour). Plug load efficiency varies from 27.99W/m 2 to 6.46W/m2 for this
construction. It indicates the power consumption of small appliances but excludes the lighting
or heating and cooling equipment.
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Figure 5: Energy analysis on different aspects
4.6 Cost Estimation
Figure 6 shows the cost estimation of all the windows which were used in the examined
construction. There are many factors used in the window schedule like type mark, family type,
width, height, sill height, and cost. All the inputs were entered through the Revit, and it
automatically calculated all the cost and necessary data for this schedule.

Figure 6: Window schedule of the construction
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5 Conclusion
The outcome of this research is to depict the usefulness of Building Information Modeling in
the Architecture, Engineering and Construction (AEC) industry. After the simulation, energy
cost and usages of various parameters were found. Building orientation, Lighting efficiency,
plug load efficiency and Infiltration parameters showed how a building could reduce energy
consumption. If we implement these factors in a pre-built construction stage, we can save a
significant portion of energy consumption in the construction industry.
Along with that, we also found an estimation of all the windows of that particular building. It
characterized the cost of windows, sill height, type mark and type of windows. This estimation
is so practical to find the price of all parts of the infrastructure.
In the end, it is highly recommended to use Building Information Modeling in the construction
industry of Bangladesh. This BIM will reduce unnecessary cost, excessive human resources and
increase the precision of the design and drawing section of the infrastructure. It is high time the
Bangladesh construction industry embraced this technology.
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