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Abstract— Building Information Modeling BIM is 

becoming a better known established collaboration process 

in the construction industry. Owners are increasingly 

requiring BIM services from construction managers, 

architects and engineering firms. Many construction firms 

are now investing in “BIM” technologies during bidding, 

preconstruction, construction and post construction. The 

goal of this project is to understand the uses and benefits of 

BIM for construction managers and examine BIM based 

scheduling. There are two objectives to this project. First is 

to identify the current uses of BIM in the Architectural / 

Engineering / Construction / Facility Management industry 

to better understand how the BIM-based “build to design” 

and “design to build” concepts can be used by construction 

managers under the Construction Management at Risk 

project delivery system. Second, a focus is placed on 

analyzing 3D and 4D BIM as well as BIM based scheduling. 
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I. INTRODUCTION 

BIM is commonly defined as the process of creating an 

intelligent and computable three-dimensional (3-D) data set 

and sharing the data among the various types of 

professionals within the design and construction team. BIM 

enables the designer, engineer and builder to visualize the 

entire scope of a building project in three dimensions. 

Therefore, BIM is not only defined by simply creating a 3-D 

data set for internal analysis; when most professionals refer 

to a 3-D model today, they are only referring to a digital 3-D 

data set that contains geographical representations of objects 

placed in relation to each other. BIM is also known as the 

process of using a 3-D model to improve collaboration 

among project participants. Using this collaborative 

approach, designers and builders can plan-out, in precise 

detail, the location and clearances required for a complete 

and successful project.  

Building Information Modeling (BIM) is the 

documentation process consisting of information about 

different phases of any project like design, construction 

planning, construction, facility management and operation. 

It is one holistic documentation process beneficial for 

operational visualization, and construction application such 

as estimating, scheduling and design coordination. Main 

advantage of implementing BIM application is the visual 

coordination of the building systems such as MEP 

(Mechanical, Electrical, and Plumbing) systems and it also 

identifies the possible conflicts between the building 

systems. By detecting the conflicts, problems can be 

resolved before actual construction which in turn saves 

money and time invested. 

The National Institute of Standards and 

Technology (NIST)  reported that the lack of adequate 

interoperability cost the U.S facilities industry about $15.8 

billion per year. In India, the BIM application is not widely 

practiced till now has scope to use this technology in a much 

wider scale. A shift in process and expectation is happening 

in the Indian construction market following the economic 

bloom and gloom, and architects are stepping up to the 

challenge. The focus is shifting from traditional 2D based to 

a practical reality with respect to functional, economic, 

energy, etc. All disciplines involved with a project can share 

a single database. Architecture, structure, mechanical, 

electrical, infrastructure, and construction are tied together 

and challenge to coordinate them is unprecedentedly 

possible. Energy analysis can be done at early stage of 

design, and construction costs are becoming more 

predictable. Building Information Modeling is a unique way 

to bring building design to life in which all parties involved 

can visualize the product at various phases and present 

challenges that might otherwise be missed. This controlled 

progression of the design process better detects the risks of 

design miss-match during the pre-construction stage. BIM 

can be more formally explained as “a digital representation 

of the building process to facilitate exchange and 

interoperability of information in digital format”  

Through studies conducted on firms that are 

already using Revit, it is clear that there is a need for an 

effective implementation stratergy. Most firms are positive 

and have significant benefits to their businesses, but often 

suffer some challenges. The most critical key to 

implementing Revit is not to lose productivity at the initial 

stages of implementation. There are many long term 

advantages of using Revit, but what MEP design firms are 

concerned about during implementation are the immediate 

paybacks. There are many of these strengths associated with 

the implementation of Revit to the overall MEP design as 

well as the individual design of mechanical/plumbing and 

electrical systems. 

 
Fig. 1: integrity of BIM model 

II. OBJECTIVE OF PROJECT 

Aim of the project is to study applicability and efficiency of 

building information modeling for commercial building 

project which will cover all most major activities and 

drawings. 

Following are the objectives: 
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 To prepare a BIM model based on architectural, 

structural etc. components. 

 Simulate the project construction sequence linked with 

project schedule, cost and resources required at each 

stage. 

 Use the generated model top resolve the conflicts if any. 

III. LITERATURE REVIEW 

A. Atul Khanzode, Dr. Martin Fischer, Dean Reed 

concluded following points. A high-rise building case was 

chosen as a demonstration of the process. It can also be 

easily adapted to suit other cases with different project 

organizations. The paper will also evaluate the cost and 

potential benefits of using the proposed BIM-enabled MEP 

coordination process. 

It is decided to study literature for following points 

 Study of construction Industry & practices for both 

modern and conventional methods 

 Aspects of Building Information Modeling in 

Construction Industry.   

 MEP in BIM and application of same in building 

construction. 

B. Burcin Becerik-Gerber, Kihong Ku and Farrokh 

Jazizadeh stated given conclusion below. In order to use 

BIM software effectively to assist in the MEP coordination 

process, it is authors’ opinion that indicators of good 

coordination results need to be adhered to and an approved 

process should be followed. Resolving all physical 

interference during the MEP coordination process does not 

necessary ensure that a facility has been well coordinated. 

This idea stretches the concept that there are multiple types 

of interferences beyond physical interferences. Additionally, 

when one model is shared among the project team, physical 

conflicts between the structure, mechanical, electrical, and 

plumbing systems can be identified early in the design 

process and resolution is expedited and the building trades 

are not restricted to only relying on paper plans and written 

specifications. 

IV. METHODOLOGY 

This chapter deals with line of action of Project Study i.e. 

the methodology need to carry out for the achievement of 

desired goals of study. After a comprehensive literature 

review and discussion with the concern experts the 

methodology of the study is set down.  

While preparing a BIM model proper sequence will 

help to simulate project easily. First preparation of 3D 

model based on the construction drawing for project is to be 

done. In this only the architectural drawing part will be 

considered for modeling. Accurate model is required to be 

generated to get accurate quantities. Microsoft project 

software will be used for allocation of human resources 

whereas Nevisworks will be used for scheduling (Time 

Dimension). Linking of BIM model project schedule and 

costs along with association of this with available drawings 

will be done using the prepared model conflicts in different 

services. 

A. 3D Model 

The data collected and prepared is used for developing a 

model that includes all necessary 2D drawings, creating 

required objects, structural data, building system data. Most 

of the modeling can be done in software like Revit, 

AutoCAD and ArchiCAD. Managing different layer in the 

system, specifying units, managing size of model, linking 

different projects come under this. Coordinating treads and 

keeping track on constructability issues is very important, if 

there are any design changes so that model needs to be 

updated accordingly.  

Sawarkar  bhavan building is considered for 

project. The building is under construction in pune. The 

model is  produced in Revit. The model is developed phase 

by phase. Around 3 weeks were required for completion of 

architectural and structural model. HVAC model is also 

included in the project, whereas furniture is not modeled. 

Fig shows photograph of building. 

 
Fig. 2: 3D model of 4th floor sawarkar bhavan 

B. MEP Modeling 

There are numerous advantages of using Building 

Information Modeling, and yet the building industry is still 

slow to completely revolutionize the way in which it 

performs business. This is due to the fact that while BIM 

offers extensive benefits, they are for the most part long 

term benefits, and there is no immediate return for the 

investment. The people who truly benefit from the 

implementation of BIM are the owners and the overall 

process; therefore, it is mainly up to the owners to support 

and back the change. Many mechanical, electrical, and 

plumbing design firms (MEP) feel that BIM is where the 

industry is heading, and face the decision to implement 

software such as Autodesk Revit for MEP or wait until they 

are forced to do so by the market. Many architects have 

already switched over to the Revit Architectural, and they 

like it. However, Revit for MEP is only on its first versions 

and is not as advanced as Revit Architectural which is on its 

8th version. For MEP firms facing these powerful decisions, 

the key strengths and challenges associated with the 

implementation of Revit are examined. 

STAGE 
SUGGESTED DELIVERABLES 

(MEP ONLY) 

1. Preparation & 

Conceptual 

Design 

 

a. Understanding Client’s 

Requirements 

b. BIM Execution Plan 

c. MEP Concept Report which includes 

simple schematic, relevant design 

codes and etc 
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2. Schematic 

Design 

 

a. Preliminary Model based on 

Architectural massing models 

b. MEP Schematic Design Report 

which includes design criteria and 

prelim design calculation. 

c. Schematic Drawings 

3. Detailed 

Design 

 

a. Detailed Design Drawing + Model 

b. MEP Detailed Design Report which 

includes updated design criteria and 

design calculation 

c. Clash detection & resolution report 

between MEP model and Architect & 

Structure models 

d. Detailed cost estimate, BOQ, tender 

documents 

Table 1: suggested deliverables for mep: 

C. Scheduling and Quantification 

We have appended both Revit file in a Nevisworks file set 

one is structural and architectural model and another is 

HVAC model. Now as we modeled Revit phase by phase we 

attached each phase to respective tasks so that every phase 

can be seen appearing/constructing (or 

disappearing/demolished) in time sequence. This is an 

excellent way to communicate construction progress 

visually.  

Time liner is very useful in providing a simulation 

of the construction sequence of a project by either importing 

a construction schedule from outside software or building a 

new schedule in timeliner. 

The model is taken to quantification tool in that 

model needs just activation. Quantities are extracted out 

according to the property that includes all surface geometry 

and volumetric geometry. This shit can be used for 

estimation. We used Revit quantification tool in this project. 

 
Fig. 3: Quantity take off 

 
Fig. 4: 3D MEP model of 4 sawarkar bhavan 

D. Clash detection 

Model generated in Revit is exported to navisworks to check 

it for clashes. Navisworks has a component called clash 

detective. In clash detective one can use rules to find the 

clashes. Clash can be found between same layer objects or 

different layer objects or similar services or different 

services. Following are the clashes between different 

elements: 

1) MEP vs. Architecture, 

2) MEP vs. Structure, 

3) MEP vs. MEP. 

MEP model is also checked for self-intersection, 

example HVAC vs. HVAC, following figs shows clashes 

detected in clash detective. The viewpoints and group of 

viewpoints can be created directly to point out major 

clashes. Identified clashes viewpoints are then given to 

consultant for a review. They can make changes at the point 

of clash. 

In this project we have impended two Revit files in 

a Nevisworks file set one is architectural and structural and 

another one is HVAC. And then we found some clashes. 

 
Fig. 5: clashes in Navisworks 

 
Fig. 6: Timeliner in nevisworks(schedule) 

V. LIMITATIONS OF BIM 

Implementing Revit requires profound change in the way 

designers work at almost every level. It requires learning 

new applications, how to reinvent the work flow, how to 

staff and assign responsibilities and what to model and what 

not to. even with all of the benefits that revit and BIM offer, 

sometimes the immediate drawbacks are enough to 

discourage potential users. Therefor a need for an effective 

implementation strategy is needed to minimize the 

challenges that firms are faced with universal adoption. The 

fruition of BIM will depend on widespread use by designers, 

contractors and manufacturers but until tread contractors and 

manufacturers are operational with BIM, we will limp with 

incomplete integration. 

Interoperability-any CM or PM that has managed a 

program that included multiple architects and multiple CMs 

has faced the frustrating problems of interoperability in 
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trying to integrate data from different project management 

information systems. One of the biggest challenges to 

implement building information modeling is overcoming the 

resistance to change. This challenge exists at many levels 

throughout firms. Many designers are conservative and feel 

that BIM solutions are only able to model standards and not 

design specific projects. Many manufacturers do not have 

blocks or electronic models, of their equipment that is 

compatible with Revit, which makes it hard to have custom 

designs or the flexibility to have choice of equipment. 

VI. CONCLUSION AND FUTURE SCOPE 

Building information modeling is beginning to be heard of 

more and more within the construction industry. There are 

people within the industry who have not beard of BIM. BIM 

which is used the building industry is going with primarily 

the use of Revit. Many architects have already begun to use 

Revit because of the numerous benefits it offers them. 

However, the MEP version of Revit is not nearly as 

advanced as the architecture version. This means that the 

benefits are not realized to the same degree for MEP design 

engineers. After carefully examining the pros and cons of 

the technology of today; it is not as advanced as it needs to 

be for most MEP firms throughout the nation to convert 

from their current design tools. As mentioned earlier, many 

firms are resistant to change. It is not that they cannot learn 

the new technology; it is that they do not want to take the 

time to learn it. 

Project utilization activities visualization, 3D 

coordination, and quantification, cost linking, construction 

planning and monitoring and clash detection. The 

visualization is generally the simplest use of a BIM such as 

renderings. As soon as the BIM are produced, the quantity 

take offs can be generated to provide cost estimations on a 

construction project. Furthermore, 3D coordination was 

utilized to detect and eliminate trade clashes and conflicts. 

In addition to that, detailed prefabrication drawings can be 

generated to review and coordinate work between trades. 

Once drawings are generated to build, the prefabrication of 

the components of the construction facility can be built to 

design. BIM based 4D scheduling helps understanding of 

the construction components and schedule progress that in 

turn results better construction planning.  

BIM and automatic quantities calculation 

technologies provide very accurate quantities. In future 

research, calculation of the total cost using these quantities 

in software is the challenge. Modeling of the steel 

reinforcement and also steel structure is tedious and 

challenging. These should be checked with the real time 

project. If exact material properties are ready available, 

those should be included in the model accurately. 
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