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Abstract: Construction technology is more important for
project management, as it influences on construction schedules
and monitoring. The construction commerce requires a very
perfect preparation of planning, development of schedule and
monitoring the construction process of the plan exertion which
permits the complete optimization of the rate, spell and incomes.
The paper promoting the 4D GIS concepts and integration
technigue and representation of non-spatial and spatial
information’s such by means of drawing, resource, and prepared
schedulesin same GI S environment. slnstead of using the older,
traditional methods of auto CAD drawings and schedule sheets,
onecan integratethem on a stageto create a 4D view of the project
using GIS. The project presenting a 4D application of GIS in
construction technology and management, by introducing
Microsoft project (MSP) and ARCGIS or ARCMAP, which
integrates schedules, 3D model of Building plan and resources
composed through 4 Dimensional skill to deliver 3Dimensional +
1 Dimensional =4Dimensional Graphical picturing ability for
monitoring the construction project site. In this project a G+1
building has been selected for the research in which all the
working drawing are converted into 3D plan and according to it
schedules are prepared in MSP software then they are imported
into ArcGIS environment to get 4D output. This 4D output
provides better visualization of construction work progress by
which the engineers can trace the technical error of the project by
taking better decision and can monitor the delay of work to reduce
the cost overrun of project and rework can be avoided by early
notification.

Index Terms. Auto CAD, Microsoft project, ARC GIS,
ARCMAP,

. INTRODUCTION

The construction project will not be successful without proper
scheduling, proper planning and proper monitoring of the
work activities. Thus proper monitoring of the construction
activities will overcome the cost overrun and time, which
aerts the project team about delay and construction failures

[1]-[2].
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Such proper monitoring construction project system are
required to complete the work in planed time and in a
estimated cost by which accurate work and productivity of the
work improves [3].

Currently for g+1 typica building project, the proposed
construction work is communicated with civil contractor
through 2D CAD working drawings in a paper grounded
format. The contractor should have capability to understand
the working drawing and it is his responsibility is to make
decision with his planning team how and when to implement
this plan with the schedules. Thus the planning team
follow-ups the plan and schedules by working on drawing.
The planner not only concentrate on the work which hasto be
implemented but also he looks after needs like equipment’s,
plants and other facilities which are required to complete the
work in given time. For the planning team to take action
towards the time line scheduling for working drawing and all
plans are put into atime frame [4]. Thetraditional techniques
like CPM, PERT, bar charts etc, are used for scheduling
process by project managers. These are used for planning
hence it became a disadvantage in choice making as tshey fail
in providing the required spatial thing and data. If the proper
monitoring fails then there will be pressure on the project
managers to reduce the project delivery time and reduce the
project cost by this process without effecting the project hand
over time and project quality [6]. The abovetoolsare not able
to give clear digital information like drawings for working
activities. Hence, the planner gives good information of
providing 4D output for better visualization of the building
construction. Project planner uses the working drawing to get
3D output and linking it with planed schedules in GIS
software [1]. The 4D modeling is all about four dimensional
demonstrating, that refers to three dimensions of working
project model and one dimension of work time table [7].The
network analyses and bar charts we can get beneficial on the
traditional tools, it provides construction scheduling and 3d
CAD mode of building to get 4D visua by combining both
plan and scheduling.4D-Planner is aimagining, imitation and
communication instrument that delivers simultaneous
admission to drawing and timetable data. 4D view provides a
graphical view of the working plan which brings
identification of problemsin early stage. The advantage of 4D
technique also helps in collecting the required things for
construction work planning [8]. Progressive visualization
methods such as 4D (one time component+3D drawings) and
simulated realism should be used for actual assessment |,
statement of construction work project and timetable
information. Hence, it becomes easy to bargain out mistakes
in schedule, and small works can also be constructed without
any delay.
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This 4D view in GIS gives good imaging progress of a
construction work and makes the execution easier. It aso
helpsin planning sequenceto identify and allows an organizer
to visualize the construction process in actual way [3].
Unambiguousness in the work project timetable will reduce
the potentia mistakes during the construction work. Building
work plan with required picture related to building elements
as a shape file using ARCGI S software which help to connect
with schedule prepared in MSP software and combining it
with drawing to get 4D outputs. Hence project becomes very
easy in spotting the errors in the timetables without taking
much time. The four dimension view of GIS has provided a
better propose in construction project and planning process
and alow the organizer to view the work process of
construction the way it should be actually built. The building
plan with required themes easy to evaluate the shape file by
using the GIS software that is mainly connected with
construction schedule activities.

1.1 BACKGROUND OF PROJECT

A. Roleof GISin monitoring construction site

The usage of geographical data system application hasbecome
more now a day in construction industries. The limitationsin
usage of the Microsoft project in research are to include CAD
drawings that leads to 4D GIS model. In the 4D model
technologies, the research isincreasing rapidly. However, the
model ishot so easy to use in the construction process because
it is not so customized. The construction industry requires
software tools that can easily generate manipulate, validate
and links the schedules. The main importance of GIS is to
develop a strong GIS for integrating the database that are
generated over the project with satelliteimagery. Thisworking
by usage of GIS provides 4D visua progress of the project
with quantities stored in data base management. The main aim
in this study is to make usage of GIS for the scheduling and
give a better visualization of progressin construction work.

B. 4D GISModeling

The 4d dimensional geographic system (4D GIS) is described
as spatia and non-spatial data process platform. The 4D GIS
mainly helps in integrating, monitoring, analyzing the spatial
information, non-spatial information that is lined in 4d
modeling. The 4d information includes the 2D, 3D time
amendments data. The tool is very much dominant that give
many number of access to design and schedule the
information. The 4D tool provides knowledge in construction
technique regarding the collaboration. The 4D tool for
planning helps the planners in minimizing the schedule
conflicts, constraints anaysis and different way in
construction evaluation. The visualization of a constructionin
3D view with CPM generates the schedules that help the
manager of construction in aproject with an automatic view of
project sequence. The help of 4D visuas in planning the
project and viewing the construction progress activity in any
level. The advantages of linear scheduling and 4D
visualization are use of different scheduling techniques, link
activities and information schedule that provides data
information and reduce the incompleteness in information.
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The spatial data is drawing that are directly related to the
geometry of GIS layer. The GIS 4D view gives visualizing
progress of construction project work and sequence planning
and easy execution to understand. The 4D GIS model helpsin
reducing the cost of projects by early identification of the
problems like time conflicts, safety, and restriction in work
space.

[I.METHODOLOGY

The methods have been developed for integrating the GIS
preparation of 4D construction schedules. There are some
methodology that is being developed for the purpose of
integrating schedule and 3d plan in the GIS and preparing the
4D schedule constructions. The flow chart diagram explains
the several stepsinvolved in development of model.

a. Collection of 2D plan: The building plan that has been
drawn by using CAD is collected. It is compulsory in
getting the output, we have to plan adifferent construction
project stages. Using the digital environment like auto cad
different drawing can be generated.

b. Create work breskdown structure of project: The
preparation of a WBS has to be done with respective of
defined work activities. There is a unique approach for
verities of outcomes which included in preparation of
WBS.

c. Importing of CAD drawing to GIS software: The
exporting of digital drawing files to the GIS software
environment isdone. The layer structure can be created in
GI S software are defined in drawings.

d. Creation of shape files in GIS software; The geo
referencing of imported drawings are done with
co-ordination of al the sidesand digitized into an shape by
means of shape file creations.

e. Preparation of schedule for activities in work breakdown
structure: The project is scheduled with respect to
activatesthat islisted in work breakdown structure and the
name for the tasks for activities is given the same in
management of project software and GIS for the

Collection of w?rkf.ng cad 2D Prepa;e | | Preparation of schedule in
drawing wor MSP software
[ Breakdown
Importing of CAD drawi Structure v
e o Updating of schedules

into GIS environment
v
Creation of Shape files in

¥

ArcMap Converting schedules into
¥ Exel Work book format (cvs)
Database for work v

Linking of work schedules in
to Arc GIS

Preparation
of 4D output

activity are created in

¥
Converting 2D drawing in to

3D geospatial in ArcScene —

101

interlinking.
Fig 1: General Methodology [1].
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A. Time to time updating of schedule: The schedules
includes the work project start and work end date and so
far are generated in software planning and have to be
updated time to time.

B. Creation of Database for Activities: The method of
creating the shape flies for the digitization need to have
an separate the database that can store the data about the
each and every activity into it.

C. Schedules Linking: Schedules that are updated after
creating the plan that need to be linked with the GIS
software. Name of activities and identity for the activities
in which the timetable and drawings are to be interlinked
should be same.

D. Preparation of 3D geospatial model: The construction
work project 3 dimension view is prepared in an
ARCSCENE that is other different model of GIS
software.
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Fig 2: Plan Of G+1 Building

E. The prepared layers of activities are converted into 3D B. Work Breakdown Structure: The procedure of

layersby ARCSCENE. The resource datathat are present
in schedul e should be same in the developed 3D file.

F. Preparation of final 4D outputs: The schedules and
drawings should have the same feature class and same
name for activity layers for integration. At the end the
result can be seen in the form of 3D simulation with a
display of time line dides. The GIS application in
scheduling and planning can be used for varieties of
tasks that are repeated in works. 3D view drawings are
given better visuals of construction project and give a
good understanding about the sequence of activities in
project. The final output is called as 4D drawing that
means the 3D view with atime component.

[11 MODEL DEVELOPMENT AND APPLICATION

A.Creation of Architectural Drawings: Thefirst step isthe
creation of the plan of the project. For a better model, itis
required to have the plan of the project. The CAD plans of
the building which are drafted for particular project were
collected for the G+1 building Work Breakdown Structure
activities has been prepared out. The construction step
congtitute cleaning of site, lineout marking, ground
structura work, structura work, brickwork and plastering.
More accurate CAD plans will help to get more accurate
G+1 building 3D model.

identification of the work breakdown structureincludes a
different method for different construction projects. For
the present G+1 project, the stages of work identified for
work breakdown structure are: PCC, Foundation work,
Pedestal work, Plinth Beam work, Columns work, Wall
work and the Roof work. These stages are to beidentified
based on the raises of the project components. FIG 3.
shows the formation of effort analysis construction of the
plan. work breakdown structure that are essential to wide
spread the construction plan work in a required time,
Creating work break down structure remained whole to
make the construction work plan manageable. The
principal amount includes sub structure work, i.e. doings
associated to mine basis pit, foundation footing concrete
work, foundation plinth beam work, back filling, and
concrete base block. In another portion includes
construction, i.e. actions connected to column work and
masonry walls and interior partition walls, doors,
windows and flooring. Portion three includes actions
relating toward building rooftop construction work and
part four involves electrical work and plumbing work etc.
The same processis repeated for 1% Floor. Every of these
measures are checked as a dissimilar understanding in
module of ArcGIS Software.

Singzle Family House Project
{G+] Building)

' ' '

Groumd wozic Super Stmcture Paoofing Wark Finishing Work
Work
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Fig 3: Work break down structure

C. Scheduling Process: Programmer Training in MSP

Software. Appropriate preparation and preparation of
structure plans are essential for respectable building
results then abridged price then lessen postponements of
the edifice scheme.
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Appropriate development of travels stands compulsory
toward pathway the exertion growth of the edifice scheme.
Theforemost aim of this structure devel opment stays towards
well-known up, calendar, tube, and path the housing G+1
development through popularization of MSP software then
kind of fallouts engendered. Cutting-edge building plans
exertion, (CPM) nets, PERT networks and bar chart systems
are most common preparation used for preparation of
schedule which helpsin showing the start date and compl etion
time, locating the critical path of happenings, viewing the
preparation then interrel ationships among the different work
activities. The activities are identified based on the WBS for
the project scheduling .The early start of project and early
finish of project will give the income of the work project,
hence early start and late finish project will give the loss
statement. Work break down structure is very important for
groundwork of schedule of work project. The schedule
includesthe cleaning of work site, lineout marking of footing,
excavation of footing pit, plinth beam or Tie beam, shuttering
and concreting column work, wall construction work, slab
shattering work, RCC, casting of dab, flooring work etc.
Based on the project detail calculation, the labor requirement
and work progress (PR) scheduling is done. The projected
Schedule of the project isgivenin table. The Steps elaborated
in developing schedule are (1) approximation of period
obligatory aimed on conclusion of each construction

movement fashionable exertion plan ;(2)established
obtainable spell breaks towards
D. each motion amed a labor jerk and dog

quality;(3)calculation common-sense rapport toward
doings. Toward brand the scheme well-organized then
wieldy WBS remains shaped.
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Fig 4: Preparation of Schedulein M SP Software

E. Modelling 3D View in ARCGIS: To draw3D drawing,
we have to export the 2D drawing plan drawn in
ARCMAP to ARCSCENE. The main objective of the
exporting to ARCSCENE is to assessment the 2D plan
into 3D drawing hence ARCSCENE is a tool used for
visuadization of 3D view of plan. The steps involved in
preparation of 3D drawing. Thereafter, export to CAD
or Photoshop, the 2D drawing can be drawn in the
ARCMAP by setting the polygon classes. L ater, creating
topol ogy shapefile of the 2D drawing background. Then
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creation of shape file, we have to save the file in any of
the drive. Then export topological shape file into
ARCSCENE. Environment for developing 3D drawing.
For the development of 3D image first we have to select
the proper coordinate system in geographical coordinate
system to project system. In geographical coordinate
system, WGS1984 and project coordinate system is
UTMZONE44N.Coordinate system is for the
particular reference for a study area location. For
modeling 3D image we have to enter the elevation
value for each activity layer of the building shape
file, for every element or layer areformed for each layer,
according to the required height elevation value are
given depending on the requirement.

i L ’
s
T
g 5 i olag[al e
Fig5: 2D drawing in ARCGIS
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Fig.6: 3D plan in ARCGIS

E. Importing of Schedule to ArcGIS Software: Complete
schedule arranged for the activities of the building project has
to be imported to ArcGIS software for the purpose of
interlinking it with the 3D model output. The ready schedule
whichissaved in Excel format and it is exported with the help
of exporting option in MSP. The complete schedule which is
ready in MSP software is exported and stored in GIS
database. The specific datain the Excel filemay get lostif itis
imported to the GIS software. The CSV Format is able to
transfer data from one bid to another application without
losing any data. This introduced schedule can be updated at
any stage of the work project.
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Fig. 8: After Importing of Scheduleto GIS

G. Staging of 4D View by Integration of Schedule and
Drawings. This remains the serious step in overall
simulation of the project work. Present step includes the
integration of 3dimension drawings which are completed
and extruded in GI S and schedule prepared in MSP to give
good visualization of construction work progress of the
project. Thisactivelinkage helpsin noticing logical errors
and deficiencies in planned work project. Every action in
the project is provided with time component. Interlinking
between planned data and 3 dimension drawings will be
completed only if the present layer IDs and names should
be same. The software will keep only the matching datain
both scheduled data and digital data. The unmatched data
are said to be null hence they left in table. After doing
interlinking step of both three-dimensional and
non-three-dimensional data of the building, wewill get 4D
view of the building project in asingle software screen. 3D
parts of the building are elevated and they are linked with
schedules prepared for that element of the building.
Finally, thefigure give the complete details of a building
project from starting of building project to last step of the
work project aong with the schedule in one software
screen. 3D+1D view which give good visualization of
work in building project.
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Fig. 9: 4D out put

IV CONCLUSION

The method proposed in this paper is to promote the
monitoring the construction project by 4D GIS concepts and
integration and representation of non-spatial and spatial
information’s such by means of drawing, resource, are
prepared schedulesin same environment. | ntegrating of MSP
and GIS is being done in the development of 4D model that
gives the good visuaization about the progress in
construction of projects. The links between the activities
scheduled and drawings in GIS helps in the identification of
steps in construction and the finding of errors logicaly that
arrives in schedule project. The 4D GIS is becoming the
major important in areas where GIS is required for
determining the dimension of space other than 4 dimension
GIStechnique. This method needs a proper plans of activities
and the linking of drawings. Hence, this considers as only 3D
visual activities except the flooring, electrical, finishing work
carpenter work and so forth.

This 4D output help the project manager to monitor the
construction site to take hold on the work progress of the
project and keep the up to date information about project
progress. It mainly helpsin handling and controlling the sites
of big project. It keep tracking and understanding the cost
incurred during the construction progress. As per project
progress goes on , the project manager gets a track for
checking the time estimates involved and helps in reducing
the time required for decision making as all about the
information of project will be in single environment.

Hence, the site engineer gets main help from 4D output in
controlling the project site by knowing the work progress of
the project. 4D GIS make it easier or possible for decision
meking for capturing the information about funds or
materials. It makes site engineer easier in checking the
required materials for construction. It mainly provides an
assistance in decreasing the material wastage and ordering the
required amount of materials according to work progress.
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As client plays a main role in the project. 4D GIS assist him
rolein the current status of the project. It helpsin knowing the
3dimensional view of project work progress and helps in
understanding the cost estimates.

As customers are the main source for investment, this 4D
output of GI S givesthem knowledge about the actual progress
of the project site without going to see the site, that which
makes the customers to save lots of their precious time.

The methods in the paper are not only gives the better visuals
of construction, it also givesthe extraction of component with
schedule. The rework can be avoided by early notification of
the problem through layer wise 4d views of project.

REFERENCE

1. A. Chaitanya kumar, T.Reshma,(2017). “4D Applications of GIS in
Construction Management”. Advances in civil Engineering, volume
2017. Article ID 1048540, https://doi.org/10.1155/2017/1048540.

2. DR. Gopa M. Naik, AdityaM, Suma B. Naik,(2011). “Integrated 4D
Mode Development for Planning and Scheduling of a Construction
Project using Geographical Information System”. International
Conference on Construction and Project Management., IPEDR vol.15
(2011)., IACSIT Press, Singapore.

3. Katherine (2003). “4D Visualization of Highway Construction
Projects”. Seventh international conference on information
visualization (iv 03),(2003).,1093-9547/03.

4.  Yadhukrishnan.A.V, Amba Shetty,(2015). “A Review On GIS Based
Construction Project Management”, International Advanced Research
Journal In Science, Engineering And Technology Vol. 2, Issue 6, DOI
10.17148/larjset.2015.2629.

5. Zhaoyang Maa, Qiping Shena, Jianping Zhangb,(2004). “Application
of 4D For Dynamic Site Layout And Management Of Construction
Projects”, Elsevier B.V. All Rights
Reserved.Doi:10.1016/J.Autcon.2004.08.011

6.  Theophilus Adjei-Kumit and Arkady Retik, (1997). “A Library-based
4D Visualisation of Construction Processes”, IEEE Conference on
Information Visualization (IV '97), 1093-9547/97 $10.00 © 1997
|IEEE

7.  Mansour N, Jaded (2016). “Application Of GIS Based Construction
Engineering: An Electronic Document Management System”.
International Scholarly And Scientific Research And Innovation 10(9).

8.  Hiroki Tanikawa, Seiji Hashimoto,(2009). “Urban Stock Over Time
Spatial material Stock Analysis Using 4d-gis”, Building Research &
Information ISSN 0961-3218, DOI: 10.1080/09613210903169394

9. Pablo Rodriguez-gonzélveza, Angel Luis Mufioz-nietoa, Susana Del
Pozoa, Luis Javier Sanchez-aparicioa,diego Gonzalez-aguileraa,laura
Micolib,et a(2017). “4d Reconstruction And Visualization Of
Cultural Heritage Analyzing Our Legacy Through Time”, The
International Archives Of The Photogrammetry, Remote Sensing And
Spatial Information Sciences, Volume Xlii-2/W3, 2017 3d Virtua
Reconstruction And Visualization Of Complex Architectures, 1-3
March 2017, Nafplio, Greece ,
Doi:10.5194/Isprs-archives-xlii-2-w3-609-2017

10. David Heesom,Lamine Mahdjoubi,(2004). “Trends Of 4D CAD
Applications For Construction Planning”, Construction Management
And Economics ISSN 0144-6193 Print/ISSN 1466-433X Online ©
2004 Taylor & Francis Ltd, DOI: 10.1080/0144619042000201376

11. M R Vishnu,alester Joseph,(2015). “4D Modling of Multi Storied
Building Using Gis”international Journal Of Innovation In
Engineering And Technology.

12. Nagarag S Patil, Vishwanath Awati and Natarga M,
(2017).”Sustainable integrated stormwater management using
SWMMS5.1”.International Journal of Earth Sciences and Engineering
ISSN 0974_5904. Volume 10. No. 06,
DOI:10.21276/ijee.2017.10.0611

13. Vijayaaxmi Mudhole, Vishwanath Awati and Natargja M, (2018).
“Land Use /Land Cover Mapping and Change Detection Analysis of
Belgagavi City, Karnataka”. International Research Journal of
Engineering and Technology,e-ISSN: 2395-0056, p-ISSN: 2395-0072

Retrieval Number B2718078219/19©BEIESP
DOI: 10.35940/ijrteB2718.078219
Journal Website: www.ijrte.org

2999

AUTHORSPROFILE

Mr.Vinayakumar S. Petimani (B.E in Civil Engineering
M.Tech. in Construction Technology) P.G Student,
Department of Civil Engineering, Jain college of
Engineering, Belagavi, Karnateka, India. Industrial
a Experience: Worked as Site Engineer for G+26
residential apartment, prestige tower and HM tower,
Bangalore

Mr.Vishwanath Awati (B.E in Civil Engineering,
M.Tech. in Water and Land Management). Working as
Assistant Professor in Department of Civil Engineering,
Jain college of Engineering, Belagavi, Karnataka, India.
Research areas are Land and Water resource management using Remote
Sensing and GIS.

Ms.Rashmi J.V.(B.E in Civil Engineering, M.Tech. in
Congtruction Technology) Working as Assistant
Professor in Department of Civil Engineering, Jain
college of Engineering, Belagavi, Karnataka, India.
Research areas construction technology and management, value
engineering, Lean green techniques, Building information modeling and
civil engineering fields.

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation



