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Abstract - The scope of this work is to assess the potential of Building Information Modeling and planning tools for a smart 
city project. A City in which ICT (Information and Communication Technology) and IOT (Internet of Things) are 
collaborated with the traditional infrastructure to provide sustainable and better quality of living can be defined as a Smart 
City. With a huge investment in smart cities mission, the demand for sustainable, efficient and time-saving construction 
methods increases rapidly. Hence this study is based on the application of Building Information Modeling methodology in 
smart cities. Building Information Modeling is a methodology which helps the AEC (Architecture, Construction, and 
Engineering) Industry to visualize the project using a digital 3D model supported with a series of data collaborated, before 
and after construction. The detailed study will be carried out by studying the case studies based on the project strategy 
formulated at the initial stage using Building Information Modeling and project management tools. 
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I. INTRODUCTION 
 
There is no specific definition of a smart city 
available. British Standards Institution Publicly 
Available Specifications (BSI PAS: 180) defines a 
smart city as one that demonstrates "the effective 
integration of physical, digital and human systems in 
the built environment to carry a sustainable and 
technologically advance environment for its citizens". 
Similarly, Standardization Administration of China 
(SAC), the Chinese National Smart City 
Standardization, stated smart cities as "a new concept 
and a new model, which applies to the new 
generation of information technologies such as the 
internet of things, cloud computing, big data and 
space/geographical information integration, to 
facilitate the planning, construction, management and 
smart services of cities". 
Smart cities are basically an infrastructure with an 
ability for a system in which data system is created 
and shared for the city to function better. 
Smart city as an infrastructure can hugely increase the 
standard of living and sustainable lifestyle. In order to 
develop a smart city, construction industry plays a 
major role. This role starts with planning and 
designing phase to operations and maintenance phase 
including retrofitting existing structure. 
The smart city mission aims at providing the features 
based on Information and communication technology, 
but to build a smart city advance technology and 
methodology is required. One such methodology 
which can hugely contribute to building a smart city 
infrastructure is Building Information Technology. 
BIM is an intelligent process which will help in 
saving time and cost for building the smart city. 
BIM plays an important role in the construction 
industry in many aspects of a project. Building 
information modeling can be implemented at various 

stages of project viz., Pre-construction stage, the 
execution stage, and post- construction stage. 
Building Information tools have the capability to 
provide stakeholders an opportunity to study various 
parameters of a project. Building Information 
Management is an emerging methodology to enhance 
data management, design, and communication flow 
within a project. This study aims at finding various 
areas Building information modeling can contribute 
to efficiently run a smart city project. 
 
II. REVIEW OF LITERATURE 
 
Bazjanac (2006) explained BIM is an instance of a 
populated data model of buildings that contains 
multidisciplinary data specific to a particular building 
which they describe unambiguously. It is a static 
representation of that building (i.e. it uniquely defines 
that building in a section of time) – it contains "raw" 
data that define the building from the point of view of 
more than one discipline. Data contained in a BIM 
are also "rich:" they define all the information 
pertinent to the particular building component. He 
further explained in his paper that a three-
dimensional "surface" model of building geometry 
alone that is used only in visualization is usually not a 
BIM. ABIM includes all relationships and 
inheritances for each of the building components it 
describes; in that sense, it is "intelligent." A data set 
that defines only a single "view" of a building (i.e. 
that describes a specific single type of performance), 
such as a data set that, for example, includes all data a 
structural engineer may need for structural 
calculations (but nothing more) is, by itself, not a 
BIM.   
Eastman et al. (2008) through his work explained 
Building Information Modeling (BIM) as one of the 
most required and advance developments in the 
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Architecture, Engineering, and Construction (AEC) 
industries. BIM pretends the construction project in a 
virtual environment and with BIM technology, an 
accurate virtual model of a building is prepared. 
Upon completion, the computer-generated model 
contains 3-Dimensional model and important data 
needed to support the pre-construction, construction 
and post-construction activities needed to construct 
the building. 
Porwal and Hewage (2012) explained the applications 
of BIM-based analysis to minimize the waste rate of 
structural Reinforcement. The analysis of a structural 
BIM Model was done with Bar Bending Schedule. 
They recommended a similar diameter of rebar for 
main reinforcements and to avoid special structural 
member in BIM-based modeling. The objective of the 
study was to explain the applications of Building 
Information Modeling in construction waste 
management and to minimize rebar waste. It can be 
concluded that an analysis of structural model saves 
on cutting loses and rebar waste.  
Jalaei and Jrade (2013) proposed a model which 
includes BIM methodology, Energy analysis, and 
lighting simulation tools with green building 
certification systems and a methodology to 
implement an automated and integrated platform to 
do sustainable design for proposed buildings at their 
conceptual stage. The entire methodology was 
divided into 6 phases focusing on creating a model, 
customizing it, designing energy analysis and 
simulation modules to linking it with green building 
certification and cost estimating the model. Different 
Energy tools such as Revit, IES, and Ecotect were 
used for energy analysis and were evaluated based on 
diverse economical perspective. The conclusion is 
that BIM, when integrated with energy analyzing 
models, can provide accurate results and can 
efficiently calculate and quantify the sustainability of 
structure components helping to get green building 
certification or LEED (Leadership in Energy and 
Environmental Design) points.  
Aibinu and Venkatesh (2013) explained the status of 
BIM Adoption and the BIM Experience of cost 
consultants in Australia. This study explains how lack 
of proper communication in a project can result in 
delay and cost increase, leading to dispute and 
conflicts among stakeholders. In this study, a web 
survey was conducted in 180 Quantity Survey firms. 
The survey was divided into two main parts. One part 
consisted of BIM users and other Non-BIM users. QS 
Firms mostly use BIM for quantity take-off for cost 
planning and bill of quantities and cost estimates 
rather than in quantity automation, collaboration, and 
as an integration platform. The barriers to the 
adoption of BIM in Australia are the cost of 
implementation, lack of knowledge, demand, trust, 
standard and information of BIM usage.  
Wang et al. (2013) explained the engagement of 
facilities management in design stage through BIM 
with a case study. The study envisioned that BIM will 

fill the gap of a scattered database by integrating the 
data systems and acting as a visual model throughout 
the project life cycle. Three categories of facility 
management are discussed in the paper viz., 
maintenance & repair, energy management and 
commissioning 
 
Raphael and Priyanka (2014) studied the applications 
of BIM in Quantity Surveying Practice. They stated 
that Quantity Surveyors are still unsure of the 
capability and potential of BIM, which resulted in the 
low adoption of the methodology. The various areas 
of quantity surveying for BIM application were 
identified in the study are Bills of quantities, Cost 
estimates, rapid updating of costs and Bidding 
Processes. The capability of BIM was divided into 
three stages viz., Preparation Stage, Concept Stage 
and Developed Designs. The challenges identified in 
the study were introducing the methodology to 
various stakeholders, viewing and studying the model 
without the need to download and install a range of 
tools. The conclusion of this study was that BIM 
enables to generate BOQ automatically saving time 
and giving quantity surveyors an opportunity to 
explore on advanced methodologies and keep 
reinventing themselves. 
 
Wu and Xu (2014) explained BIM Information 
Collaborative Framework Based on Supply Chain 
Management. The similarities and differences 
between the information transfer of BIM (Building 
Information Modeling) and the information flow 
transfer of building supply chain were analyzed 
firstly, and then a collaborative framework of BIM 
information in the perspective of supply chain 
management was proposed. The 3D collaborative 
framework of BIM Information based on supply 
chain management was explained in detail. LOD 
(Level of Development) from LOD 100-500 was 
explained. LOD 500 consisted of all parameters and 
attributes of a project. The information needed and 
submitted should be carefully checked for the 
information transfer among designer, constructor, and 
operator. LOD 300, LOD 400, LOD 500 can describe 
the design phase, construction phase, and the 
operational phase respectively well. 
Yan et al. (2014) explain the application of BIM in 
modern project management. In the paper, functions 
of BIM technique applied to project management are 
introduced in conjunction with relevant experiences 
of BIM pilot projects summarized by China 
Construction Fourth Engineering Division Corp. Ltd. 
and value and the prospect of BIM application to 
construction field at the present stage is analyze. In 
this study, they built a BIM model and along with 
done further additions of processes which are in-
depth design, Collision check, Construction schedule 
management, detailed field layout, file management 
on-site, cost management and construction scheme 
simulation. This paper concluded that BIM added 
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value in their projects but also lack of knowledge and 
improper data brought complications.   
Wu et al. (2014) provided a study on the Structure of 
Risk Management Framework Based on BIM. This 
paper aims to establish a risk management framework 
based on the 3D model of A. D. Hall using BIM 
technology in each stage of the risk management, and 
improving the quality and efficiency, reducing the 
cost of the risk management. The four stages of risk 
management identified are time, subject, and logic 
and knowledge dimension of risk management based 
on BIM. Based on BIM technology and the Hall 3D 
structural model, this paper studied the thinking of 
risk management of construction project, effectively 
integrated the dimensions of risk management, and 
provided a clear flow of ideas and methods of 
working for a staff of risk management of 
construction project. 
Costa and Grilo (2014) BIM application in generating 
E-Procurement is an innovative approach to 
construction. This study explains how a model is 
linked to generate RFQ (request for quotation) or RFI 
(request for information) and both the buyer and 
seller are brought to PLAGE platform to fill and 
consult relevant information; creating a multi-criteria 
evaluation tool to support the proposals evaluation. 
The chosen case study research design consisted of a 
qualitative research, which allowed a description of 
the interaction of context and actors in a specific 
setting. While the quantitative research is concerned 
with identifying relationships between variables and 
generalizing those results to the world at large, the 
qualitative research seeks to understand phenomena 
in depth and within specific contexts.  
Wu et al. (2014) provided BIM execution planning in 
Green Building projects taking LEED as a use case. 
The deliverables of this research include level 1- 
IGBPM (Integrated BIM process mapping) and 
examples of Level 2- IGBPM Process maps, 
discussed along with case studies for verification and 
validation. This study intends to adapt PEGPS’s 
(Private Equity General Partners) guidelines and 
LEED projects to promote and facilitate green BIM 
practices. This case study by using the guidelines of 
PEGP helps to integrate and evaluate BIM services 
for a sustainable model and helping in LEED 
certification. 
Aboushady and Elbarkouky (2015) presented a case 
study explaining the applications of BIM in Building 
Project carried out in Egypt. This study also 
identified various tools and techniques such as using 
Autodesk Revit, 3DS MAX and considering IFC 
(Industry Foundation Classes) for a standardized file 
type for BIM file communications. This study aims at 
providing applications which can contribute to the 
success of construction industry. Thus, this study 
provides an insight into the industry looking for BIM 
Methodology to implement in their project 
Lee et al. (2016) explained the applications of BIM in 
quality Management in infrastructure projects. A 

review of the literature on quality information model 
and quality control process is presented followed by a 
survey. 11 BIM professionals in U.S. construction 
firms were asked to fill out a questionnaire. The 
response rate was 45.5% with 5 individuals. Among 
them, 60% reported having worked in the 
construction industry for over 5 years. The 
understanding from this paper was that the 
information integration resulting from the utilization 
of ICT and BIM technology enables us to enhance the 
overall project quality and the quality management in 
accordance with the client’s requirements and 
expectations. 
Jin et. al. (2017) studied the investments, methods to 
improve returns and risks on implementing BIM in 
Chinese construction industry. The study was carried 
out based on a questionnaire to address the concerns 
related to BIM. The data was collected from 
practitioners in AEC field and from different 
experience level. It was understood that Internal & 
External collaboration should be the investment 
priority. The returns understood in this study were 
improved multiparty communication and 
understanding of the BIM concept. 
Park et. al (2017) explained BIM 4D as a powerful 
tool to visualize the simulation and processed 
involved in the project lifecycle. 4D BIM focuses on 
providing daily construction operations and progress 
monitoring and tracking data based on the latest 
version of the 4D model shared among the project 
participants. This paper enabled real-time information 
sharing of 4D BIM simulation using Web and 
database-supported visualization method.  
Garcia et. al. (2018) presented a framework to deliver 
BIM effectively in small housing building projects. 
The framework has covered three phases viz., 
initiation phase, stabilization phase, and progression 
phase. An Interview with experienced professional 
was conducted to understand the current scenario and 
application of BIM. The results understood were that 
the Interviewees accepted that BIM improved their 
businesses and/or projects performance in different 
areas, mainly including information flows and 
management, employees’ productivity, coordination 
in the field, projects’ time and cost savings, detection 
of design errors, and competitive advantage in the 
market. 
 
III. SIGNIFICANCE OF STUDY 
 
Planning and Monitoring of a smart city construction 
can be a huge challenge if not properly planned. This 
can incur heavy losses and time and cost overrun. 
Lack of communications and data management 
system can also lead to project failure. With the 
constant demand for heavy infrastructure in the 
construction industry, BIM methodology plays an 
important role. Hence it becomes very important to 
understand the applications of BIM and its wide use. 
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The significance of this study and BIM use are as 
follows: 
1. This study will enable stakeholders to 

understand the wide scope of BIM and its 
applications at various stages of projects 

2. This study projects BIM uses from basic to 
advance level and projecting the application in-
depth 

3. An overall understanding of BIM applications is 
reviewed and presented for further study 
benefitting the researchers to understand and 
identify the further scope of BIM applications. 

 
IV. REVIEW OF RESEARCH GAPS 
 
From literature survey following research gaps; the 
application of BIM is observed and discussed here as, 
1. Structural Modeling can be used to reduce waste 

in reinforcements and cutting losses. Therefore, 
BIM can play a role of waste-optimization model 
and to give more cost-effective results. It was 
also understood that the model can handle any 
kind of reinforced concrete frame structure. 

2. BIM-based models enable the user to compare 
and select different materials and components 
which are stored in the database to be used in 
design considering the design sustainability and 
reductions in energy and cost. 

3. BIM in Quantity Surveying can be used for 
Automated BOQ preparation, saving time and 
providing scope for quantity surveyors to adopt 
new methodologies for the project. 

4. BIM in facility management can help provide an 
integrated platform for data management saving 
on time. 

5. BIM in supply chain management can help 
present a project from LOD 100-500 depending 
upon the client requirements giving complete 
details of projects. 

6. BIM enables us to design communication flow in 
a project reducing conflicts. 

7. BIM for risk management shows the flow of in-
depth design, Collision check, Construction 
management, detailed field layout, file 
management, cost management and construction 
simulation 

8. BIM can further be used for E-Procurement to 
automatically generate and send RFQ (Request 
for Quote)  

9. For LEED certification and credits BIM can 
contribute hugely and provide an in-depth 
analysis of the sustainability of structure linked 
with the model. 

 
V. DISCUSSIONS AND SUMMARY 
 
Today the concept of Building Information Modeling 
is widely used. BIM, if used at the initial stage of 
planning and designing can reduce misunderstandings 
and criticality of project scope. The smart city covers 

a wide range of aspects which include ICT, 
sustainability, energy monitoring, Resource 
management. Different systems for different aspects 
can bring a lot of confusions and increase the number 
of stakeholders leading to difficulty in project 
management. BIM thus provide a platform for 
managing and monitoring all the aspects in one single 
platform with collaborative and interactive data 
systems. BIM applications are wide and can cater to 
different requirements in a project. 
• Several studies have independently shown that 

Building Information Modeling Methodology is 
multifaceted and its scope in the construction 
project is wide. 

• The applications of BIM can help a project right 
from design stage to maintenance stage with the 
scope not being limited. It shows that BIM is 
not only about design but various parameters 
involved directly with the project. 

• It was identified that Proper study and 
understanding of BIM will enable stakeholders 
to develop project extensively and save cost and 
time overruns. A study of BIM should be 
considered important to various stakeholders 
and project managers. 

• Models generated in BIM will give an overall 
visualization of a project which makes easy to 
identify bottle-necks of projects during the 
planning stage itself. 
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