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Abstract: Building Information Modeling (BIM) has revolutionized the construction industry by providing digital images of the
physical and functional aspects of the site. This article explores the use of BIM in project management and compares it to
traditional methods. The study focused on parameters such as efficiency, cost, accuracy, and coordination. Research shows that
BIM increases efficiency, accuracy, and coordination while reducing costs and risks. However, challenges remain, such as
developing regulations and reaching consensus on requirements among stakeholders. Despite these challenges, the article
concludes that BIM has the potential to transform project management.

L. INTRODUCTION

Building Information Modelling (BIM) is a process that enables control of the creation and representation of the physical and
operational characteristics of a building or infrastructure. These digital representations are called BIM and can be used to support
decisions regarding the creation of assets. BIM plays an important role in construction management. It goes beyond the planning
and design phases of a project and covers the entire building lifecycle. BIM supports many processes including cost management,
construction management, project management, and field operations. It allows accurate and efficient planning, design, construction
and management of buildings and infrastructure. By using BIM, construction managers can make more informed decisions, which
can lead to better results. BIM also helps improve collaboration between project stakeholders, increasing efficiency and reducing
operational costs [1].
Cost estimating is an important aspect of construction project management and plays a vital role in the success or failure of any
project. Accurate assessment of financial resources needed for construction is critical to planning, budgeting, and execution.
However, achieving accurate cost estimates is often a difficult task due to many variables, from labor and materials and plant unit
cost of the individual items of work as specified in bill quantities and work specifications [2]. Although widely used, traditional cost
estimates often fall short in terms of accuracy and efficiency. This has led to the discovery and use of more technologies, including
Building Information Modelling (BIM) and machine learning algorithms, which promise to increase the accuracy and reliability of
estimated construction costs.

1. AIM AND OBJECTIVE
A. Aim
This article aims to provide an in-depth look at the various cost estimates used in the construction industry, focusing on their
accuracy and impact. The purpose of this study is to investigate the impact of using Building Information Modelling (BIM) in
project management, focusing on the accuracy of cost estimates. This study will compare the effectiveness of traditional methods
and BIM software in achieving accurate cost estimates.

B. Objective

1) Explore the use of BIM in construction projects.

2) Check the accuracy of the cost estimation process and digital process.
3) Recommend the practices to get better cost efficiency.

1. METHODOLOGY
This study will use a comparative research design to evaluate the results of traditional methods and BIM software in construction
management. This study will focus on parameters such as efficiency, cost, accuracy and coordination.
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Data will be collected from primary and secondary sources. Baseline data will be collected through research and interviews with
construction industry experts with knowledge of traditional methods and BIM software along with making BIM models on the
project. Secondary data will be collected from existing data, including research papers, research documents, and business records.

A. How the Estimation is done using the Traditional method

1) Project Benchmark Estimate or Parametric Cost Estimate: This method is based on historical data from similar projects. This is
a rough estimate often used in the early stages of a project when detailed information may not be available. The accuracy of this
method depends on the quality and accuracy of the historical data used.

2) Areaand Volume Estimation: It is a simple method that involves calculating the total area or volume of the project and dividing
it by the building price. This method is often used in the early stages of a project but may be less accurate because it does not
take into account specific details or complexity of the project. It can also be classified as the cubic method of estimate where
the cost of a building to its volume. Cost-per-cubic-meter estimates are rather unreliable unless virtually identical buildings are
compared, as there does not exist a significant relationship between the volume of a building and its cost[3].

3) Assembly and system estimating: This method involves breaking the project into assemblies or systems (e.g. HVAC system,
roof system) and estimating the cost of each assembly or system. This method is more detailed than area and volume estimation
and can provide a more accurate estimate if the cost of the material or process is fully understood.

4) Unit Price and Schedule Estimate: It is the most detailed and includes the cost estimate of each task or activity in the job
schedule. Each job is assigned a building price (e.g. painting cost per square meter) and the total cost is calculated by adding the
cost of each job. This method requires detailed plans and schedules and can provide accurate estimates if the unit is fully
understood.

5) Historical Price and Average Market Price: This method relies on historical data from previous projects and average market
price to estimate prices. This method can provide a reasonable estimate if the project is similar to previous projects and
historical data is accurate and relevant.

6) Bid Package Review: The construction estimator reviews the bid package to ensure that all drawings and specifications are
complete. They understand the project process, review standards and mechanical, electrical, and plumbing (MEP) requirements,
and identify non-standard items. This method requires a detailed understanding of the project and can provide accurate
estimates if the bid package is well prepared. It took years to prepare these regulations. However, they also have limitations,
which often lead to inaccurate predictions due to their complexity and human errors.

B. How the Estimation is done using BIM method

1) Create a BIM model: The first step is to use BIM software to create a detailed 3D BIM model of the building. Each object in
the model (such as a wall, window, or floor slab) is not only a geometric object but also contains important information such as
size, information, information, use and maintenance. This increases the accuracy of the cost estimate because it is based on
detailed and accurate information.

2) Quantity Take-Off: This step can be done via various methods, for example, it can be taken from Revit software only or can be
exported as an IFC file to external software like CostX to get quaintly takeoff[4][5].

3) Clash detection and Simulation: The 3D model can be exported as NWC file from Revit which can be integrated with
Navisworks software for project planning and scheduling and clash detection which allows us to correct the model before
starting of the project[6][7][8].

4) Use of 5D BIM software: 5D BIM software (Navisworks / Bexel Manager) is used to obtain project cost estimates based on
BIM models. This increases the efficiency of the cost-estimating process as it automates the time-consuming task of calculating
quantities.
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Fig. 1. Estimation Workflow by both Methods

The process further consists of the level of detail that is presented in the model work

Level of Development/ Detail/ Design (LOD) is a theoretical concept to support model development[9]. Which defines the concept
on which the details can be extracted.

LoD 100: Generic and approximate representation of geometry.

LoD 200: Systematic sizing of elements to form location.

LoD 300: Element represented as a specific system or object elements [9].

LoD 350: Information about elements and outline of element and their relations with connection with other components.

LoD 400: Model element detailing required for fabrication of elements.

LoD 500: Element exact as of as built on site.

V. CASE STUDY
The traditional method and BIM approach research was carried out on the G+4 commercial building with one parking RCC
structure in Pune, Maharashtra. The type of building is generalized from area-wise commercial building height. The parameters that
were used to check while doing the study were efficiency, cost, accuracy, and collaboration. For the cost estimation, we have taken
the Maharashtra State Schedule Rate 2021 which includes all the rates of material as the construction of the project started in 2021.
To do the estimation by the traditional method we have used the Maharashtra government estimation method to standardize the
workflow and use Microsoft Excel Spreadsheet to produce cost schedule and for BIM quantity take-off we have taken the LOD 350
model of the same file.
PROJECT DETAILS

Number of Basements 1

Number of Ground Floor 1

Number of Floors 4

Plot Area 1.48 Acre

Total Built-up area 6,422.18 sgm
Total Estimated Cost Rs. 14,96,75,502/-

To do the estimation from the traditional method firstly the CAD file of all the floors was studied and items were selected for the
rate analysis along with the measurement of every item that was mentioned in the rate analysis.
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It Item of work DSR |Rate as per | Add for Unit Deduct | Net Rate Add Add for Lead Add 2% |Total Rate |Final Rate
No. Item. | SSR 2021- Lift 2% for 5% Metal Sand Bricks for Say Rs.
No. 22 Labour Corporat| Rubble | 598.53 | Cr.Sand| 489.23 | Bricks [1603.90| Labour
cess & ion Area | Above40Om| 468.85 | Sand | 1090.57 |Per 1000 Nos. cess &
Ameneti Below40mn| 489.23 | Murum | 468.85 BrickBat| 761.85 | Amenetie
206 5% Qty. Amt. | Qty. | Amt. | Qty. | Amt. s
1 2 3 4 5 6 74 9 10 11 12 13 14 15 16
1 |Removing rich mix cement | 46.13 876.00 Cubic 17.52 858.48 4292 - - - - - - 17.52 918.92 918.90
| |concrete including stacking metre
2 |Removing King Post truss | 46.04 1,099.00 Number 2198 1,077.02 53.85 - - - - - - 2198 | 1,152.85 1,152.85
____|from roof and stacking the
3 [Removing purlins from roof | 46.35 20.00 Running 0.40 19.60 0.98 - - - - - - 0.40 2098 21.00
| lincluding stacking as directed Metre
4 |Removing W.C. pans 46.41 195.00 Number 3.90 191.10 9.56 - - - - - - 390 204.56 204.55
| lincluding disconnecting the
5 |Removing doors and windows | 46.15 147.00 Number 294 144.06 7.20 - - - - - - 294 154.20 154.20
| |with frames and stacking the
6 |Removing cement tiles, or | 46.19 42.00 Square 0.84 41.16 2.06 - - - - - - 0.84 44.06 44.05
| |marble or polished shahabad Metre
7 |Dismantling the R.C.C. Work | 46.29 1,366.00 Cubic 2732 1,338.68 66.93 - - - - - - 2732 143293 1,432.95
1:2:4 and sorting out the metre
8 |Di ling brick masonry in | 46.09 315.00 Cubic 6.30 308.70 1544 - - - - - - 6.30 33044 33045
| |lime or cement mortar and metre
9 |Removing G.I or AC. sheet | 38.26 84.00 Square 1.68 8232 4.12 - - - - - - 1.68 88.12 88.10
| |roofing including purlins Metre
10 (Dismantling stone masonry in | 46.11 357.00 Cubic 7.14 349.86 17.49 - - - - - - 7.14 374.49 374.50
| llime or cement mortar metre

Fig 2. Rate Analysis

MEASUREMENT
Item Description of Item Count| No L B D Qty Unit
No
1 Removing rich mix cement concrete including stacking the spoils as directed with all leads, lifts etc,
complete.
Existing Three Buildings 3 70.00  13.00 0.30 819.00

Total 819.00 Cubic metre
2 Removing King Post truss from roof and stacking the materials as directed with all leads and lifts etc.

For A and B Building 36 36.00

Total 36.00 Number
3 Removing purlins from roof including stacking as directed with all leads , lifts etc. complete.

For A and B Building 8 62.25 498.00
8 62.25 498.00
8 46.40 371.20
8 46.40 371.20
Total 1738.40 Running Metre

Fig 3 Measurement for the Rate Analysis

For the BIM method BIM model was created of LOD 350 with Structural, Architectural, and MEP components. After the modeling
Clash detection and mitigation were done using Navisworks and later the Revit QTO was taken and multiplied with the rate taken
from rate analysis. While doing so, a BIM execution plan is also followed in project construction which is a formal document that
defines how the project will be executed, monitored, and controlled concerning BIM [10][11].
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Fig 4 BIM Model Image
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Fig 5 Clash Detection betwee Two Components

A. Observation

The main issue that was faced while doing estimation in the traditional method and BIM is to get the clash detection and remove the
additional part in the traditional method which can automatically deducted in BIM workflow.

In the traditional method, it’s difficult to measure the connection area and deduct the excess material as the person is required to
visualize every connection and deduct the material but in the BIM model whenever there is a connection the material from one
element is automatically reduced to give the exact quantity of material in the project following Fig 5 showcase the comparison of
the volume calculated by both methods in the lower ground level where the quantity by the traditional method was 230.76 cum and
from BIM it came out as 183.17 cum having a total difference of 47.59 cum.
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0. lower GL FDA
BIM Method Traditional Method

Structure - All elements (788 Elements) Calculated Volume (Sum) (Value) Calculated Volume (Sum) (Value)
0. lower GL

M_Concrete-Rectangular-Column:C 0.3*0.83 28.77

M_Concrete-Rectangular-Column:C 0.3*1.1 5.21

M_Concrete-Rectangular-Column:C 0.4*0.4 1.31

M_Concrete-Rectangular-Column:C 0.4*0.83 33.23

M_Concrete-Rectangular-Column:C 0.45*0.83 11.80 183.17 230.76

M_Concrete-Rectangular-Column:C 0.6*0.83 84.33

M_Concrete-Rectangular-Column:C 450 X 830 1.72

M_Concrete-Rectangular-Column:C 600 X 830 13.74

M_Concrete-Rectangular-Column:C 600X1100 3.04

Fig 6 Comparison of the Volume of Concrete in Lower Ground Level by both Method

V. DISCUSSION
While the estimation by the traditional method stops after estimation and has to be updated in rate change in the future or any other
design change and is to be done again in extended estimation in future scope or have to add additional rate in rate change while
construction. BIM offers a wide range of flexibility while design change or rate change and can be used to observe the S-curve of
the money spent in the project with integration with the schedule to make the proper decision in expense planning and track projects
this all can be done using the 5D of BIM. Where BIM 5D modeling and implementation is mainly the interaction of the following
parts:
BIM 5D= Model + Data + Sharing + App [12]
Although in the first stage of construction cost estimating by traditional method is still more popular than BIM [13].
Despite the technical advancements associated with BIM, its adoption across the industry is still low and slow pace [14].

03-20-2021 - 08-12-2023

Cummulative Planned % Cummulative Actual %

90%
80%

70%

50%

COST IN PERCENTAGE

40%

20%

March 2021 June 2021 Dec 2022 June 2022 Dec 2023 Aug 2023
TIME

Fig. 2. Progress Cost S-Curve

A. Recommended Software for more effective Estimation

1) CostX by Exactal: This software can integrate with BIM to automatically produce quantities.

2) Autodesk Revit QTO: Autodesk’s Quantity Takeoff (QTO) software can extract quantities from the BIM model.

3) Autodesk Navisworks Manager: This software can integrate with BIM for project review, quantification, and scheduling.
4) Solibri Model Checker: This tool can check and analyze BIM models for quantity, accuracy, and integrity.
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VI. RESULT
While doing the analysis these were the result of the parameters which we took to compare.
Efficiency: Traditional cost-estimating methods are time-consuming as they require manual calculations and are human-intensive.
BIM, on the other hand, increases efficiency by digitizing the calculation process and updating cost estimates with every
change[15].
Cost: Although traditional methods have lower costs, they can lead to higher costs in the long run due to the potential for errors and
repeat work. Despite the initial investment in software and training, BIM can deliver cost savings over time due to increased
accuracy and efficiency.
Accuracy: the accuracy of traditional cost estimates can vary and is highly dependent on the experience and skill of the estimator.
BIM's ability to extract quantities from the model and update cost estimates can provide more accurate cost estimates.
Collaboration: Traditional applications often include separate documents and tools that focus on different aspects of the project,
which can inhibit collaboration. BIM improves collaboration by providing a unified model that all project stakeholders can access
and update.

VII. CONCLUSION
In summary, although traditional cost-estimation methods are still used in the construction industry, BIM provides significant
flexibility while working and also provides cost accuracy throughout the project lifecycle.
Although the biggest challenge of BIM is its initial cost and requirement of design drawing to work through. However, there are
many scopes on which BIM can outperform the traditional method in terms of efficiency, cost, accuracy, and collaboration process
in the project.
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