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Abstract : Building information modeling (BIM) is one of the most promising recent developments in the construction industry. With
BIM technology, an accurate virtual model of a building is digitally constructed. This model, known as a Building Information Model,
can be used for each phases (Pre-Construction, Construction and Post-Construction) of project. Cost of construction material sum up-
to 40-60 % of the total project Cost that’s why optimization of material will control overall project cost directly. The application of
inventory management techniques along with BIM technology, may give effective control on inventory and there by its cost. In this
Review paper, Literature review related to the BIM technology and Inventory Management Techniques are carried out and at last
Research Gap is found.
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l. INTRODUCTION

In the construction projects, construction managers face many problems such as over budget projects, schedule errors, omission
of some activities like safety tasks that originate from poor planning methods. The traditional way of planning is done by using 2D
drawings, sketches, Gantt charts, forecasts, etc., and information from several disciplines needsto be included in the schedule.
Traditional scheduling methods show dependencies between activities but they do not connect the tree dimensions of space with
aspects of time. Information of space and time is closely related and important for planning, evaluation, monitoring, and
coordination of the construction process. The scheduler now has to make some choices earlier based on more refined decisions.
Creating this link between space and time is one of the visions with BIM and referred to as the fourth dimension of CAD. The main
idea is to connect activities in the time plan to objects in the 3D model, enabling visual simulations of the building process by
hiding and revealing objects in a sequential order. The visualized 4D models can help managers make decisions about different
method alternatives, and since every object can be coded with information such as size, material, required workforce and equipment,
they can be used to make time plans, material delivery plans, purchasing schedules, etc. That should drive the development and
adoption of 4D BIM.

Construction industry is second largest industry in the world after the agriculture industry. According to statistics, construction
materials generally consume about 40 percent to 60 percent of total budget of the project. Therefore, it is necessary and important
to properly manage and control construction materials. Currently, many inventory management techniques are used in the markets
which required accurate quantity take-off. Manual quantity take off is time consumable process and chances of errors are more in
manual quantity take-off processes. Yet, there is still a need to have systematic procedures and tools to comprehensively perform
the challenging task of managing and optimizing material purchasing and inventory control in construction projects.

Integration of the BIM model with those inventory management techniques will gives more visualization for optimal solution in
the field of material management and it improves decision. This integration also gives an idea about price escalation and quantity
discount at a minimum inventory.

1. CRITICAL LITERATURE REVIEW

a) BIM
i) APPLICATION OF BIM

Isikdag et al. (2015) argues that a building information model can be used for the Existing conditions modeling, LEED
evaluation, Cost estimation, Code validation, Phase planning, 3D coordination, Programming, Site utilization planning, Site
analysis, Construction system design, Design reviews, Digital fabrication, Design authoring, 3D control and planning, Structural
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analysis, Record model, Lighting analysis, Maintenance scheduling, Energy analysis, Building system analysis, Mechanical
analysis, Asset management, Other engineering analysis, Space management and tracking. [16]

ii) BENEFITS AND BARRIERS OF BIM IMPLEMENTATION

Redmond et al., (2012) reveal that BIM can be applied into numerous numbers of dimensions such as three dimensional
modeling (3D), construction scheduling and sequencing (4D), costing (5D), sustainability (6D) and as-built modeling for facilities
operations and maintenance (7D). [24]

Eastman et al., (2011) argue that BIM is a proven tool for the integration of design-Construction. Some of the benefits that
Architects teaming with Contractors are early identification of long lead-time items, value engineering as BIM based designing
process provides automate material take-off and costing and sharing BIM and better visualization assist better analysis for
fabrication and detailing. And stakeholders can easily represent design intent to the Client by use of the BIM. [4]

Stanford University Center for Integrated Facilities Engineering (CIFE) figures based on 32 major projects using BIM indicates
benefits such as (Ju Gao and Martin Fischer, 2008) [19]
e Up to 40% elimination of unbudgeted change
Cost estimation accuracy within 3%
Up to 80% reduction in time taken to generate a cost estimate.
A savings of up to 10% of the contract value through clash detections.
Up to 7% reduction in project time.

Caroline T. W. Chan (2014) carried out questionnaire survey and derived barriers in implementation of BIM i.e. Lack of
qualified in house staff, lack of training / education and lack of standards were the most significant barriers to BIM adoption; and
also Lack of client demand and lack of government’s lead were the next two critical barriers. [8] Shijing Liu et al. (2015) revealed
that the critical barriers are the high cost of application, lack of national standards, and lack of skilled personnel. [26]

iii) LEVEL OF DEVELOPMENT (LOD)

LOD is sometimes interpreted as Level of Detail rather than Level of Development, but there are important differences. Level
of Detail refers to how much detail is included in the model components. Level of Development is the degree to which the
component’s geometry and attached information has been thought through the degree to which project team members may rely on
the information when using the model (http://bimforum.org/wpcontent/uploads/2013/08/2013LODSpecification.pdf). [31]

Aryani Ahmad Latiffi et al. (2015) revealed that the implementation of level of detail (LOD) is varied depending on the
requirements of construction players. From the use of LOD, it helps construction players to get the information that they need for
a specific purpose in various project phases. The use of LOD in projects using BIM shows the capability and the level of
understanding of construction players in using BIM. [5]

Vachara Peansupap et al. (2014) showed that the preparation of a Building Information model for cost estimation should
focus on the formation of a 3D model and the level of information that is required. And also 3D model influences the quantity of
work, while the level of information affects the quantity takeoff and unit cost. In addition, the estimations for material purchases
require more detailed information than do estimations for bidding. Thus, the implementation of BIM through a project’s life-cycle
should take into account the information that can support each work operation. [27]

iv) QUANTIFICATION WITH BIM

Jian Lil et al. (2014) gives quantifiable suggestions from a comparison study ‘Shanghai Disaster Recovery Centre’. They
revealed that construction materials costs management should primarily be based on ‘quantity’; BIM can provide for accurate
materials usage. With precise amounts of materials data, project managers can accurately audit for materials’ procurement, issuing
quantity limits, and timely changes of certificates, in order to reduce costs and improve efficiency. [18]

v) 4D-BIM (TIME)

Dung Thi Phuong Dang et al. (2012) identified six major benefits of 4D modeling for construction planning after reviewing
the case studies : Better visualization of construction work ; More accurate and detailed work plan; Efficient planning; Better
communication; Planning of temporary structures and works; Accurate quantities takeoff and Site Logistics. Then they also
identified shortcomings of 4D modeling i.e. development of 4D model from 2D documents is a timely and challenging task; requires
highly skilled and trained staff to execute the process; the change of construction sequence of bridge due to several engineering
problems did not lead to updating of the 4D model; transforming the results from 4D simulation to strategic information is a
laborious task. [13] Mr. Abhimanyu Basu et al. (2007) summarized the important current scheduling practices which are not
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supported by 4D modeling i.e. Procurement and Offsite Activities; Critical Path, Late Dates and Float; Cost, Resources and Earned
Value. [22]

vi) CLASH DETECTION

Wang Guangbin (2011) revealed that clash detection checks models from all disciplines (architectural, structural, mechanical,
electrical, plumbing, etc.) against each other for interference. This allows designers to create a more efficient design that
dramatically reduces costly changes in the field, wasted spaces in plenums and mechanical rooms. Also, it helps constructors to
accurately take-off a building and sequence the construction more easily. The conflicts are detected in the computer before
construction starts, and therefore speed the construction schedule, reduce costs and change orders. The productivity of design and
construction are improved accordingly. [28]

Bhamre Gaurav Shyamkant et al. (2017) listed out the three types of clashes as follow:

e Hard Clash: when two objects pass through each other. Most BIM modeling software eliminates the likelihood for this using
clash detection rules based on embedded object data.

e  Soft Clash: work to detect clashes which occur when objects encroach into geometric tolerances for other objects (for example,
a building being modeled too close to a high tension wire).

o 4D/Workflow Clash: clash resolves scheduling clashes and abnormalities as well as delivery clashes (for example, work crews
arriving when there is no equipment on site) [7]

Anderson O. Akponeware et al. (2017) summarized causes of hard and soft geometric clashes in a BIM model as follow: Use
of wrong or low level of detail; Design uncertainty/use of Placeholders; Failing of design rules; Accuracy versus deadline; 3D
model objects exceeding allowable clearance; Designers working in isolation from each other; Design complexity; Insufficient
time; Use of 2D instead of 3D models; Design errors; Use of different file formats Lack of experts. And also summarized clash
avoidance strategies by various researchers as follow:

Impose BIM in traditional procurement, Integrating Engineering, Construction and Procurement, Improvement in software
detection algorithms, Co-creation among designers in a shared workspace, Designers working with more information provided by
other specialists, Designers being more careful/accurate with their own model output, Design coordination in a common data
environment (CDE), Shared situational awareness. [3]

b) INVENTORY MANAGEMENT

Darya Plinere et al. (2015) revealed that inventory management is essential to every company, having inventories. Companies
need to have stock, but in such amount to avoid out-of-stock and overstock situations. Inventory management can improve
company’s inventory control existing situation and decrease costs of the company. Also they concluded that timely reaction to
changes in the environment can propose better results. [9]

James Lanman (2005) reveals that inventory control techniques represent the operational aspect of inventory management and
help realize the objectives of inventory management and control. The techniques most commonly used are the following: ABC
Analysis, HML, VED, SDE, FSN, S-0S, XYZ, GOLF, EOQ, Minimum-Maximum, Two Bin Techniques. [17]

i) ABC ANALYSIS

Fariborz .Y. Partovi et al. (2002) shows, ABC analysis is one of the most commonly employed inventory classification
techniques. Conventional ABC classification was developed for use by General Electric during the 1950s. The classification scheme
is based on the Pareto principle, or the 80/20 rule, that employs the following rule of thumb: “vital few and trivial many. “The
process of ABC analysis classifies inventory items into A, B or C categories based on so-called annual dollar usage. Annual dollar
usage is calculated by multiplying the dollar value per unit by the annual usage rate” [14]

Yogesh kumar et al. (2016) shows necessary steps for ABC analysis as follow:
Prepare the list of items and calculate their unit price, annual consumption,
Arrange items in the decreasing of their annual usage.
Calculate percentage of annual usage, cumulative of annual usage and then categories the inventory item.
Plot the graph on the basis of cumulative of annual usage and then categories the inventory items. [30]

T. Phani Madhavi et al. (2013) listed out advantages of ABC Analysis as follow:
e The inventory control of different categories of items will be better if costlier items are not stored for large period, which
reduces capital investment.
e The quantities of various categories of items are economically ordered and stored as per need. It saves the cost of ordering and
carrying the inventories.
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e The purchasing of various categories of items becomes easy and discounts are also obtained on large purchase of items of C
category.

e Better record keeping of different categories of items helps in good inventory control. [27]

ii) ECONOMIC ORDER QUANTITY

Dr. Rakesh Kumar (2016) revealed that inventories are assets of the firm, and as such they represent an investment. Because
such investment requires a commitment of funds, therefore a firm has to maintain inventories at the correct level. If they become
too large, the firm loses the opportunity to employ those funds more effectively. Similarly, if they are too small, the firm may lose
sales. Thus, there is an optimal level of inventories. The EOQ is a model that is used to calculate the optimal quantity that can be
purchased to minimize the cost of both the carrying inventory and the processing of purchase orders. [12]

Aju Mathew et al. (2013) concluded that the economic order quantity is, optimized the order quantity for each product when
an order is placed, reducing the company’s product stock out issue. By providing and recommending the inventory control model,
the results have shown improvements in forecasting as well as in cost reduction. So, if the company follows through and implements
the recommended inventory model, they would be able to reduce the total cost by approximately 20% which is a cost reduction of
for top selling products. [2]

Dr. Angel Raphella. S et al. (2014) shows that the ABC analysis technique for the inventory control system is first used to
identify the most important multiple products and then the economic order quantity (EOQ) of each product is developed to find
their inventory model equation individually. [11]

iii) REQUIREMENT, IMPORTANCE AND BENEFITS OF INVENTORY MANAGEMENT
M. Leseure, (2010) mentions several reasons why it is needed to have inventories:

e To meet anticipated demand;

To smooth production requirements;

To protect against stock-outs;

To take advantage of order cycles;

To hedge against price increases or to take advantage of quantity discounts;

To permit operations;

To decouple components of the production-distribution system. [21]

Jyoti Sanjeev Mohopadkar et al (2017) listed out the importance of inventory management are as follow:
To economize on buying/manufacturing cost
To keep pace with changing market conditions
To satisfy demand during period of replenishment
To take care of contingencies
To stabilize Production
To prevent loss of sale [20]

Ashwini R. Patil et al. (2013) revealed that an effective material management system can bring following benefits
Reducing the overall costs of material
Better handling of material
Reduction in duplicated orders
Material is on site when needed and in the quantities required
Improvements in labor productivity
Improvements in project schedule
Quality control
Better field material control
Better relations with suppliers [6]

c) INTEGRATION OF BIM AND INVENTORY MANAGEMENT

Simaan AbouRizk et al. (2010) argue that construction simulation is the science of developing and experimenting with
computer based representations of construction systems to understand their underlying behavior and he defined areas of application
where simulation is generally more effective than other tools in the following situation:
e When problems are characterized by uncertainty
e When problems are technically or methodically complex
e  When repetition is evident
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e When flexibility in modeling logic and knowledge is required to formulate a model
e When an integrated solution is required
e When detail and accuracy matter [25]

Dennis F. McCahill et al. (1994) created a model that allows construction-process simulation to be conducted in a simple
fashion, in the field, oriented to the attributes of the specific resources available for the process and argue that in modeling for
simulation, the proper representation of crucial real-world variables in the model is of prime importance. And show that it can serve
as a useful step in realizing the objective of achieving more realistic response and significant simplification of construction
simulation, both in the performance of the system and in the user interface. Potential improvements could include the addition of
graphic model displays and a method to allow minor variations in the models by the user. Also beneficial would be quicker editing,
and the extension of the program for the analysis of large projects with many earthwork operations. [10]

Gokhan Gelisen et al. (2010) developed Automated Productivity-Based Schedule Animation (APBSA) tool. This is a dynamic
scheduling methodology that stochastically utilizes weekly trended construction labor productivity data in order to automatically
update the baseline schedule that was created at the beginning of the project by the construction manager. APBSA reports the
construction activity duration variances and animates the progress of the job with most current data available in a four-dimensional
(4D) environment. And they revealed that contractors can improve their planning by utilizing APBSA with building information
modeling (BIM) which will help them to improve their craft productivity. [15]

Aijuan Zou et al. (2012) carried out optimization research of construction Inventory based on Inventory Theory. He concluded
that at present, the trend of contractor inventory management is to achieve "zero" inventory of material. If contractors want to
achieve "zero" inventory management, they should carry out dynamic management of purchase which is based on supply chain
management in the purchase management of project. And this requires all parties involved establish cooperation relationship,
achieve information and resource sharing, take the same responsibility and share interest together to eliminate the influence that
demand fluctuation of material. [1]

Qunzhou Yua et al. (2016) developed BIM based dynamic model for material supply and introduced the implementation
process of the optimal supply scheme by a case study. They concluded that BIM technology is introduced into the construction site
material supply management, the establishment of dynamic model, which validates the value of BIM in the field of material supply
management; Material quantity, delivery time and storage area are combined to achieve the integration of multiple information; 4D
application ensures the timely scheme generation of the whole process, which helps the project participants to better solve the site
material supply problem. Also from case study they reveal that the implementation of the model can reduce the rate of repositioning
by 90% and increase construction efficiency by 20%. [23]

CONCLUSION

As per above literature review, no research work found that gives a BIM based dynamic inventory control model. There are
vast benefits of the BIM in different application areas. Some researcher gives an idea about the inventory control models to optimize
the inventory cost but they did not suggest any idea about accurate quantification of those inventories. And some researcher gives
BIM based dynamic material supply model based on the material quantity, delivery time and storage area only. They did not
consider any cost criteria related to inventory management. So research gap found between the BIM Technology and Inventory
Management Techniques. To fill that gap research work is carried out for “Building Information Modeling-BIM Based Dynamic
Inventory Control Model for Inventory Management in Construction Industry.”

. ACKNOWLEDGMENT

The Authors thankfully acknowledge to Dr. C. L. Patel, Chairman, Charutar Vidya Mandal, Er. V. M. Patel, Hon. Jt. Secretary,
Charutar Vidya Mandal, Prof. (Dr.) Indrajit Patel, Principal, B.V.M. Engineering College, Dr. L. B. Zala, Head and Professor, Civil
Engineering Department and Prof. and Dr. JayeshKumar Pitroda, Associate Professor, Civil Engineering Department, B.V.M.
Engineering College, Vallabh Vidyanagar, Gujarat, India for their motivations and infrastructural support to carry out this research.

IJCRT1812937 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 551


http://www.ijcrt.org/

www.ijcrt.org © 2018 IJCRT | Volume 6, Issue 2 April 2018 | ISSN: 2320-2882

V. REFERENCES

1) Aijuan Zou (2012) “Optimization Research of construction Inventory Management on site Based on Inventory Theory”
Applied Mechanics and Materials Vols. 209-211 (2012) pp 1321-1325

2) Aju Mathew; Prof. E.M.Somasekaran Nair; Asst Prof. Jenson Joseph E (2013) “Demand Forecasting For Economic Order
Quantity in Inventory Management” International Journal of Scientific and Research Publications, Volume 3, Issue 10, October
2013 ISSN 2250-3153

3) Anderson O. Akponeware and Zulfikar A. Adamu (2017) “Clash Detection or Clash Avoidance? An Investigation into
Coordination Problems in 3D BIM” Buildings 2017, 7, 75; www.mdpi.com/journal/buildings

4) Aram, S., Eastman, C. and Sacks, R., Requirements for BIM Platforms in the Concrete Reinforcement Supply Chain,”
Automation in Construction, Vol. 35, pp. 1-17 (2013). Information on http://dx.doi.org/10.1016/j.autcon.2013.01.013. doi:
10.1016/j.autcon.2013.01.013

5) Aryani Ahmad Latiffi; Juliana Brahim; Suzila Mohd and Mohamad Syazli Fathi (2015) “Building Information Modeling
(BIM): Exploring Level of Development (LOD) in Construction Projects” Applied Mechanics and Materials, ISSN: 1662-
7482, Vols. 773-774, pp 933-937

6) Ashwini R. Patil and Smita V. Pataskar (2013) “Analyzing Material Management Techniques on Construction Project”
International Journal of Engineering and Innovative Technology (IJEIT) Volume 3, Issue 4, October 2013

7) Bhamre Gaurav Shyamkant; Ashwini Patil and Smita Pataskar (2017) “Cost and Time Optimization for Construction of
Residential Building by Clash detection in Building Information Model(BIM)” International Research Journal of Engineering
and Technology (IRJET) e-ISSN: 2395 -0056 Volume: 04 Issue: 01 | Jan -2017

8) Caroline T. W. Chan (2014) “Barriers of Implementing BIM in Construction Industry from the Designers’ Perspective: A
Hong Kong Experience” Journal of System and Management Sciences Vol. 4 No. 2 ISSN 1816-6075 (Print), 1818-0523
(Online)

9) Darya Plinere and Arkady Borisov (2015) “Case Study on Inventory Management Improvement” Information Technology and
Management Science doi: 10.1515/itms-2015-0014

10) Dennis F. McCahill and Leonhard E. Bernold (1994) “Resource-Oriented Modeling And Simulation In Construction” Journal
of Construction Engineering and Management, VVol. 119, No. 3, September, 1993. ISSN 0733-9364/93/0003-0590.

11) Dr. Angel Raphella. S;Mr. Gomathi Nathan. S;Ms. Chitra. G (2014) “Inventory Management- A Case ‘Study” International
Journal of Emerging Research in Management &Technology ISSN: 2278-9359 (Volume-3, Issue-3)

12) Dr. Rakesh Kumar (2016) “Economic Order Quantity (EOQ) Model” Global Journal of Finance and Economic Management.
ISSN 2249-3158 Volume 5, Number 1 (2016), pp. 1-5

13) Dung Thi Phuong Dang and Moiz Tarar (2012) “Impact of 4D Modeling on Construction Planning Process” CHALMERS
UNIVERSITY OF TECHNOLOGY Géteborg, Sweden 2012 Master’s Thesis 2012:27

14) Fariborz .Y.Partovi and Murugan Anandarajan (2002) “Classifying inventory using an artificial neural network approach”
computers & industrial engineering, 41, (2002)389-404.

15) Gokhan Gelisen; and F. H. (Bud) Griffis (2010) “Automated Productivity-Based Schedule Animation: Simulation-Based
Approach to Time-Cost Trade-Off Analysis” Journal of Construction Engineering and Management, © ASCE, ISSN 0733-
9364/B4013007(10)

16) Isikdag, U., Zlatanova, S.: Towards defining a framework for automatic generation of buildings in CityGML using building
information models. In: Lee, J., Zlatanova, S. (eds.) 3D Geo-Information Sciences, Springer LNG&C, Berlin (2008)

17) James Lanman (2005) “Inventory management improvement techniques” Eastern Illinois University

18) Jian Lil; Lei Hou; Xiangyu Wang; Jun Wang; Jun Guo; Shaohua Zhang; and Yi Jiao (2014) “A Project-based Quantification
of BIM Benefits” International Journal of Advanced Robotic Systems 11:123

19) Ju Gao and Martin Fischer, 2008, “Framework & Case studies comparing implementation & impacts of 3D/4D modeling
across projects.”

IJCRT1812937 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 552


http://www.ijcrt.org/

www.ijcrt.org © 2018 IJCRT | Volume 6, Issue 2 April 2018 | ISSN: 2320-2882

20) Jyoti Sanjeev Mohopadkar and Dipak R. Patil (2017) “Application of Inventory Management in Construction Industry”
International Journal on Recent and Innovation Trends in Computing and Communication ISSN: 2321-8169 Volume: 5 Issue:
6

21) M. Leseure,(2010) “Key Concepts in Operations Management”
22) Mr. Abhimanyu Basu (2007) “4D Scheduling — A Case Study” AACE International Transactions

23) Qunzhou Yua; Kaiman Li a; Hanbin Luoa (2016) “A BIM-based dynamic model for site material supply” Science direct
Procedia Engineering 164 (2016) 526 — 533

24) Redmond, A., Hore, A., Alshawi, M. and West, R. “Exploring How Information Exchanges Can be Enhanced through
Cloud BIM,” Automation in Construction, Vol. 24, pp. 175-183 (2012). doi:10.1016/j.autcon.2012.02.003

25) Simaan AbouRizk (2010) “Role of Simulation in Construction Engineering and Management” journal of construction
engineering and management Vol. 136 No.10 ISSN 0733-9364/210/10-1140-1153

26) Shijing Liu; Benzheng Xie; Linda Tivendal; Chunlu Liu (2015) “Critical Barriers to BIM Implementation in the AEC Industry”
International Journal of Marketing Studies; Vol. 7, No. 6; ISSN 1918-719X E-ISSN 1918-7203

27) T. Phani Madhavi; Steve Varghese Mathew; Roy Sasidharan (2013) “Material Management In Construction — A Case Study”
International Journal of Research in Engineering and Technology elSSN: 2319-1163 | pISSN: 2321-7308

28) Vachara Peansupap and Seksan Thuanthongdee (2014) “Levels of Development in BIM for Supporting Cost Estimation of
Building Construction Projects”

29) Wang Guangbin; Lei Wei and Duan Xuru (2011) “Exploring the High-efficiency Clash Detection between Architecture and
Structure” 2011 International Conference on Information Management and Engineering (ICIME 2011)

30) Yogesh kumar; Ashok lilhare; Amit Sahu; Bhushan lal; Yushwant khaperde (2016) “ABC Analysis for Inventory Management-
Case Study of Sponge Iron Plant” International Journal for Research in Applied Science & Engineering Technology
(DRASET) Volume 4 Issue I1l, March 2016 ISSN: 2321-9653

31) (http://bimforum.org/wpcontent/uploads/2013/08/2013LODSpecification.pdf)
AUTHOR’S BIOGRAPHY

Rajesh Gangani received his Bachelor of Engineering degree in Civil Engineering from the Dharmsinh
Desai University, Nadiad in 2015. At present, he is a final year student of Master's Technology in
Construction Engineering & Management from Birla Vishvakarma Mahavidyalaya, Gujarat Technological
University.

Prof. Amit N. Bhavsar received his Bachelor of Engineering Degree in Civil Engineering from Birla
Vishwakarma Mahavidyalaya Engineering College, Sardar Patel University in 1984. In 1990, he received
his master’s degree in Civil Engineering (Building Science and Construction Management) from Indian
Institute of Technology, Delhi. He joined Birla Vishwakarma Mahavidyalaya Engineering College as a
faculty in 1985, where he is Associate Professor in Civil Engineering Department with a total experience
of 31 years in the field of Teaching, 2 years of Research and 1 year in Industry. He is guiding M.E. / M.Tech
(Construction Engineering and Management) thesis work in the field of Civil / Construction Engineering.
He has published many papers in National / International Conferences and International Journals.

IJCRT1812937 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 553


http://www.ijcrt.org/

www.ijcrt.org © 2018 IJCRT | Volume 6, Issue 2 April 2018 | ISSN: 2320-2882

Raj R. Modi has completed M.Tech in Civil Engineering (Infrastructure Engineering & management) from
Pandit Deendayal Petroleum University (PDPU), Gandhinagar in 2015. He did Bachelor of Civil
Engineering from L.D. College of Engineering, Ahmedabad in 2013. He also completed Diploma in Civil
Engineering from Govt. of Polytechnic, Ahmedabad in 2010. He is a Developer and Project Manager in
Modi Infra Projects firm. He is also guiding students on Building Information Modeling related topic to
Civil Engineering Student and Architect Student. He is Learning Building Information Modeling certified
course from Zigurat. His research area includes Building Information Modeling & Cloud Computing.
Published two research paper in National Conference. He is a Fellow Life Member of “The Gujarat Institute
of Civil Engineers & Architects (GICEA)”.

IJCRT1812937 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 554


http://www.ijcrt.org/

