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Abstract 
 
The traditional system of using Auto CAD for drawing and Primavera p6 for 

scheduling did not made the clients able to understand the project status. 

Also, time consuming without giving proper representation. In this research 

an efficient method was proposed to determined appropriate location for a 

construction project. Moreover, reducing time, cost and effort is to identify 

the proposed location for the establishment of the projects and analyzed maps 

to implement the necessary conditions for the established projects using the 

ArcMap. The novelty in this research used Auto CAD for draw the sketches 

and the corresponding was imported into Arc GIS. The data was geo 

referenced to show the plan on the Google earth and the coordinates are 

found using Google Earth Software. For this plan the scheduling was done in 

primavera P6 which used to find the cost and the duration with status for the 

project. Based on the data could update in Arc GIS which showed the work 

progress graphically on the Google Earth. A case study was done on a 

Secondary school building (Falahya) which located in Wasit, Iraq. Arc GIS 

was used to show the availability of infrastructure and transportation 

facilities to reduce the cost of project. Primavera P6 software was used to 

generate the schedules, which linked with the Geographical Information 

System (GIS) in order to achieve the goal of the study by reduced the time 

and the cost of the project. The results show that GIS and Primavera P6 
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software minimized the time about 32% and the cost about 13% of the 

project than used the traditional method. 

 

Key words: Resource Optimization, Construction, Primavera P6, Cost and 

Time 

 
1   Introduction 
 
 The aim of construction management is to facilitate the fulfillment of 

works in a planned & efficient manner as per designs and specifications 

within specific time limit and with the greatest possible economy in 

expenditure. The construction manager depends on sound judgment based on 

knowledge, experience of engineer and mathematical or statistical methods. 

Planning and scheduling are very important factors in every construction 

process. They should be properly and carefully managed throughout 

complete project in order to deliver the project in the suitable time and with 

planned cost. Using of modern computers for planning of a project becomes 

faster process and done well in advance with a proper way. It can be 

considered that half of the project is implemented. In other words, once the 

work is visualized through planning and developing a construction plan half 

of the implemented was done.  

 The planning of the project starts with defining the project and assign the 

name of the project and the responsible path of it and allocate the date of 

project start and the finish time for it and the expected delays of it and the 

estimated amounts of each resources and the allocation of the resources and 

specify the activities with each earlier start and finish time all these become 

easy with new technology. A construction schedule is time -plan to perform 

the work that is necessary to complete a construction schedule project. The 

implementers are responsible to prepare the construction schedule. This 

prepared by the contractor’s staff. The schedule represented in a graphic 

format and indicates the planned starting and ending dates for each of the 

work elements that considered total amount of construction work to be 

completed, to help the project planners to better understand the building 

process and foretell possible faults. 

 This research describes how resource and construction model can be 

prepared for the construction planning process. Now we are looking for other 

real projects to integrate site planning in order to optimize the construction 

planning schedule before constructing. Many researcher studies how to used 

methods for good planning to optimize the cost and time of the projects as 

following: The relationship to time plan makes it conceivable to graphically 

envision the ventures calendar and clients for development venture. This 

gives permits to early recognition of arranging botch. as opposed to 

acknowledging arranging botches later on in the development stage, and 

settling issues on the site which can be exorbitant, time estimation can be  
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utilized to streamline the calculated sides of undertaking, diverse elective 

arrangements of leading the development can be weighed against one another 

to distinguish the most helpful arrangement [1].  

 At the point when goes to the subject of site and building model, other 

essential idea turns out to be significant, that is Geographic Information 

System (GIS), U.S. Topographical. Study show GIS is a PC framework 

empower putting away, collecting, sway, and showing topographically 

referenced data that is information indicated by their areas [2].  

 In the easiest terms, GIS is a propelled data innovation that cans 

individuals to make and utilize spatial data in all pieces of human life. At the 

point when we utilized the exploration extent of GIS to the development 

zone, GIS would give an expected answer for some spatial related issues like 

the unpredictable building site [3].  Site and single structure, this 

investigation concentrating on GIS and BIM for just one site connected with 

one structure. In a few examination papers, issues talked about on BIM and 

GIS, for example, regardless of whether these two innovations can live 

respectively [4].  

 The new life cycle programed to building ventures, that BIM ready to 

coordinated joint effort approach. So as to guarantee maintainability in the 

task, venture chiefs, temporary workers, architects and authority contractual 

workers are required in the arranging and configuration periods of the 

undertaking. This thinks about the advancement of changing jobs of the task 

and new acquirement techniques following with BIM application [5].  

Building Information Modeling and (MSP) programming have been the 

primary fascination of the development business in the last youngster years. 

The innovation is a basic device in building up a decent preconstruction plan. 

These give the organizer a totally different measurement in the activities way 

and expected issues, this application in preconstruction arranging are 

numerous and will help accomplish best venture arranging [6].  

 Most ideal approach to play out the task by designating assets and 

making arrangements for the exercises and the coherent grouping between 

them. Diverse data is utilized for assessing the term of undertakings 

comprising on which stage the venture is in and how definite the structure 

data [7]. In beginning phases the information for the most part incorporates 

of understanding from prior undertakings. Exact arranging must be done 

once nitty gritty structure data are accessible. Overwhelmingly broad venture 

the executives programming, for example, Primavera, MS task or Asta used 

to make the calendar for venture [8].  

 The conventional strategy for arranging the creation procedure is by 

utilizing Gantt-graphs, representations, estimates and data from a few teaches 

should be remembered for the calendar [4] too, usually the structure forms 

are not completed yet continues corresponding to the creation and arranging, 

making these procedures extremely entangled. Coordination troubles and 

data normally imply that issues need to settle during the creation [9].  
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 This can accomplish underway vacation, inaccurate gatherings, and 

expanded expenses. The purpose of the study is intended to explain the 

methodology of creating model for real time monitoring of the project and 

optimization. The platform is drafted using AutoCAD and the corresponding 

is imported into Arc GIS and the data was geo referenced to show the plan on 

the Google earth, the coordinates are found using (Google Earth) [10]. For 

this plan the scheduling is done in primavera P6 which is used to find cost 

and project duration with status. Based on the data can update in Arc GIS 

which will show the work progress graphically on the (Google Earth), 

developing schedule for construction activities using construction 

management software and inter-linking the schedule with shape file using 

GIS and synchronizing the same with time [11]. 

The following objectives have been identified for the study: 

 • To identify the availability of resource parameter of construction 

project 

 • To develop the 5D model for optimization of the project cost and 

time  

 • Planning and scheduling to reduce the difficulty, limitation of the 

traditional layout method and reducing of project cost and time by using 

model, AutoCAD, Primavera and Arc GIS 

 

2  Methodology and Model Development 
 

 In this fig. 1 shows the methodology and model development. It is 

highlighted all the Improvement of Cost and Time for school’s construction 

in Iraq Using Primavera P6 and GIS. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig.1: methodology and model development 
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2.1 The Role of GIS in Construction Industry 
 

 At the point when goes to the subject of site and building model, other 

essential idea turns out to be exceptionally huge, that is Geographic 

Information System, has developed drastically. This product is presently start 

applied in for all intents and purposes each calling, including review works 

and structural building, since it gives information system to coordinating 

information about our environmental factors into dynamic procedures. GIS is 

not the same as the customary specks on a guide approach of basic planning 

frameworks. It can spatial connections to be spoken to, dissected, and 

imagined toward numerous sorts of information. In the building sector is the 

ability to bring computer aided design into a broader spatial state, GIS is 

innovation in the construction industry and building sector, GIS suited to the 

complexity of big construction projects.     The intent of this research is to 

demonstrate the benefits of using GIS with project management. The 

methodology developed utilizes the functionalities of ArcGIS and Software's. 

Most construction engineers are knowledge with computer aided drawing 

mapping, but GIS maps bring information and a database that can be queried 

and used in widely more complex ways. Compass Data can help you create a 

GIS base map that will enhance your project planning and select best 

location for construction project 

 

3 Case Study 
 

3.1  Illustration of Work 
 

 Satellite Image from Google Earth for my building Falahya (Area of 

Study) is located in Iraq, Wasit, as shown in Fig.2. 

 

               

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2: Satellite Image from Google Earth 
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 Coordinates can see on the Google Earth: (45°50'38.31"E, 32°31'8.63"N) 

as shown in Fig.3. 

 

          
Fig. 3: Location Coordinates 

 

 To save the image up to zooming area go to file menu save -save image, 

it shows the location where you have to save. Save the image only with JPEG 

file format to use it in Arc GIS software for digitizing the digitized data we 

call as vector data conversion. It is not clear to digitize so take some more 

maps with small portions as shown in Fig. 4. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4: Image shows the residential zone of the study area 
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3.2 Arc Map Software 
 

 Open Goggle earth - File - Open -go to the location of KML file - Select 

- Open. The digitized data can be seen on the Goggle earth as shown below. 

If we reference, then only we can get our work at exact location otherwise 

the work will be placed at some other location as shown in Fig. 5. 

    
Fig. 5: Geo referenced image of the study area 

 

 Availability of resources, choose layout view in this we got portrait to 

convert into Land escape as shown in Fig. 6. 

   
Fig.6: Availability of resources 
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 Availability of resources are many but chosen only two locations one is 

for low cost and other is for high cost, the resource is brick; these are bought 

from the direct manufacturer to reduce the project cost instead of reseller. as 

shown in Fig. 7. 

   
Fig. 7: Availability of resources (Brick resource map) 

 

 Availability of resources, sand resource, which same cost in both the 

locations but the transportation charges are high at bottom as compared to 

top location. as shown in Fig. 8 

   
Fig. 8: Sand resource map 

 

 From the above resources cost I prepared scheduling in Primavera to get 

the difference of costs and the results were tabulated and showed the cost 

difference also for this project. It assists to plan and schedule of project and 

resources. 
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4 Results and Discussion 
 

 This part discussed the benefit of using geographic information system 

and primavera p6 for planning and scheduling of construction project of 

Falahiya School as a case study. 

 

 • To progress monitoring system in construction project  

 • To divide the building into different stages such as columns, 

foundation, walls, footing, pedestal, slab, beams, etc. 

 • Draw each and every required stage in a different file  

 • Convert the drawings into shape files, with the projected 

coordinate system. 

 • Create stimulation, depend on the start, and end times for each 

activity. 

 • Show the availability of resources for project in Arc GIS and 

reduce the cost of project based on climate conditions and scarcity of 

resources to planner about 13% and get a clear picture in planning stage. 

 

4.1 Results 
 
 • Geo referencing of Image with required coordinate system using 

Arc GIS (Arc Map), To achieve a higher success rate in registration 

 • Arc Map allowed bringing maps imagery to my School. 

 • Creation of a plan with resource locations and transportation 

facilities using AutoCAD and exported to arc GIS (arc map) because GIS 

cannot read image but it can read data  

 • Based on our study for the resource availability in Arc GIS I 

represented two locations, one is for low cost resources and other is for high 

cost resources.  The Arc GIS plays vital role in showing the data graphically 

on the earth. The name of resources which I studied in my project to show 

the difference of prices are (Ex: bricks, Sand, Cement, digger, gravel, roller, 

skirting, flooring material, etc.) 

 • The results were tabulated and showed the cost difference and 

original duration for each activity as shown in tables 1, 2 and 3 and Fig. 9 

shows Bar Chart Showing Budget Total Cost for High & Low Project Cost. 
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     Table 1: Total Cost and Duration with resources for high cost resources 

 

Activity 

 (ID) 

Activity Name Original  

Duration  

(Day) 

Budgeted  

Labor  

Cost ($) 

Budgeted  

Material  

Cost ($) 

Budgeted  

Non-Labor  

Cost ($) 

Budgeted  

Total 

 Cost ($) 

A003 Administration 1d 80  0  304  433  

A1000 Site Clearance 2d 64  0  0  64  

A1001 Fencing 3d 160  2,400  304  3,200  

A1002 Class Room 2d 160  2,400  608  4,320  

A1004 Assembly Hall 1d 96  3,600  304  4,890  

A1005 Student Toilet,  

Canteen,  

Sport Room 

1d 32  0  230  500  

A5090 Paint & Primer  

Coat & Wall  

Putty 

15d 640  1,825  0  2,465  

A5100 Placing &  

Finishing  

Touch 

5d 240  75  0  315  

Total  243 52,870  939,583  80,713  1,073,916  
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Table2: Total Cost and Duration with resources for low cost resources. 

 

Activity 

(ID) 

Activity Name Original 

Duration 

(Day) 

Budgeted 

Labor 

Cost ($) 

Budgeted 

Material 

Cost ($) 

Budgeted 

Non-

Labor 

Cost ($) 

Budgeted 

Total 

Cost ($) 

A003 

Administration 

1d 80  0  304  384  

A1000 

Site Clearance 

2d 64  0  0  64  

A1001 

Fencing 

3d 160  0  304  464  

A1002 

Class Room 

2d 160  0  608  768  

A1004 

Assembly Hall 

1d 96  0  304  400  

A1005 

Student Toilet, 

Canteen, Sport 

Room 

1d 32  0  152  184  

A1006 

Guard 

Electrical 

Room 

1d 64  0  152  216  

A1007 

Lab 

1d 32  0  608  1,390  

A1240 

Sub -Base 

1d 32  500  70  602  

A5100 

Placing 

Finishing 

Touch 

5d 240  75  0  315  

Total 

  

243  52,842  813,528  57,914  925,034  
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Table 3: Comparison between Budget Total Cost for High and Low-Cost Project 

Sl.No. WBS Activity 

Budget total Cost for 

low Cost Project ($) 

Budget total Cost for 

high Cost Project ($) 

                         1 Excavation 4270 14928 

2 Line out 9496 9780 

3 Fencing 21428 33891 

4 

Administration 

and stairs 14035 20211 

5 Assembling 10077 24133 

6 Classroom 49435 59435 

7 Lab 23619 28640 

8 Student toilet 11086 13107 

9 

Guard and 

electical room 4885 5906 

10 Column 8219 8239 

11 Ground floor 496544 546247 

12 First floor 179359 196755 

13 Second floor 92517 112582 

Total  925034 1073916 

        

            
Fig. 9: Bar Chart Showing Budget Total Cost for High & Low Project Cost 

 

4.2 Discussion of Results 
 

 For Table1 scheduling prepared for all school's activities in Primavera to 

get the difference of costs from the resources cost. All activities & their 

sequence of occurrence, duration, resources, and costs, this gives clear idea 

about the resources involved and financial aspect of the completed work. 

From the information about each activity such as (a budgeted material cost, 

activity names, budgeted labor cost and budgeted non labor cost) and 

collection all of them got budgeted total cost. Finally budgeted total cost for 

all project’s activities around (1,073,916$) and original duration 243 days. 
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 For Table 2 after prepared scheduling for all school's activities in 

Primavera and choose the low-cost resources for project in Arc GIS and 

reduce the cost of project based on climate conditions and scarcity of 

resources to planner. Finally budgeted total cost for all project’s activities for 

low cost resources around (925,034$) and original duration 243 days. The 

cost difference between two projects one for high cost resources and the 

others for low cost resources are about (13%). 

The original duration for school building in ready tenders in my country and 

without using primavera software for planning and scheduling cost and 

duration, is about 360 day. By using primavera software for planning and 

scheduling cost and duration, the duration difference about (32%) 

 

5 Conclusion 
 

Depend on the results, the following conclusions: 

 • The scheduling can be used for optimization of project the cost 

and time. It is observed from the results that the utility of primavera with GIS 

for construction is the best suitable method. 

 • It is observed from Figures 3 to 7 that the Arc GIS software 

helps to find the best locations for resources availability and transportation 

facilities. 

 • It is observed from Tables 1and 2 Scheduling prepared for all 

schools’ activities in Primavera to get the difference of costs from the 

resources cost, the project cost reduced from about 13%.  

 • It is observed from the results, it is saved up 13%of total project 

cost and 32% of total project time. 

 • It is observed from Figures 1 and 2 the studying that planner 

makes the project management easier than the traditional method, by using 

different software programs which can help to reduce the difficulties of 

planning and scheduling and reduce the time, cost, and errors. 
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