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In today’s World, Disciplines that are dealing with Project Management, can plan projects by using
planning software based on Critical Path Method with an advanced scheduling & tracking engine.
Day by day increase in R&D Projects and their complexity creates a need of single management
software in our country. By using Planning Software, commencement & completion dates, resources
to be used and their costs can be easily defined and tracked. Thus, a considerable saving in time and
resource usage can be provided.In this study, planning and monitoring of hyper plasticizer added
concrete production and its development processes were carried out by using Critical Path Method.

INTRODUCTION

Human beings have been managing projects for centuries.
Gobekli Tepe Monument, which was built mysteriously 13
thousand years ago (Banning, 2011), and it is the oldest
monument feature of the world, was a project and had a project
manager.However, it is a big question whether project
management of people who lived at that time, knew the term
and methods like critical path method. At that time, no matter
how it was named, the aim of project management was the
same:the art of completion of the project with the available
construction materials, equipment and machinery and within
the required time (Pemsel et al., 2013).The same principles
apply today.Depending on the increasing number of projects
and their complexity ratios, planning and process management
are also essential in Research and Development
Projects.Determination of targets, implementation of R & D
program, appointment of tasks, monitoring progress and
realization of required revisions until the project is completed
in a healthy manner has vital importance for success of the
project concerned (Cooper et al., 2006). The MS Project
program is a critical road method based planning and
management program that has the ability to successfully
manage all these concepts (Schwab, 2011).Through this
program, R & D project inputs and estimated outputs were
linked through various functions, and the duration of the
project was shortened comparing the classical methods and the
costs were reduced thanks to the correct, on-site and effective
resource usage.lt is also less likely to encounter involuntary
outcomes.

*Corresponding author: Sadik Alper Yildizel
Manisa Celal Bayar University, Engineering Faculty,
Engineering Department.

Civil

With this project, which aims to facilitate the application of
innovations brought by project management software
technology to R & D management, we produced glass fibre
reinforced concrete with hyper plasticizer. Planning and
tracking of foreseen works were also executed with the aid of
MS Project. Hyper plasticizers, a chemical additive, are the
most important components in the production of cement based
building materials (Barbudo et al/, 2013). In addition, the
physical and chemical properties of cement-based building
materials are significantly improved using such additives. It is
generally used to improve properties such as reduction of water
content and workability ( Raouf et al., 2014).There is a close
relationship between cement-based materials production
technology  and  internal  structure and  physical
properties.Planning and production processes are followed
effectively and efficiently, both in physical properties and in
their strengths.This work using hyper plasticizers aims to shed
light on the demonstration of the feasibility and merit of the
program on a small number of R & D project managers
working. The critical path method technique developed in
1950s. This method has been used for many years in many
disciplines ranging from construction to space engineering,
defence engineering, software development and product
development (Yang & Kao, 2012). Today, Advanced Planning
Technique which was developed by Armstrong-Wright have
been commonly used (PM Book, 2012).

METHODOLOGY

Within the scope of this study, production of reinforced
concrete reinforced with glass fibre reinforced concrete was
carried out in line with the targeted values.
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The standards that are used in the process are as follows: TS
EN 196-3, TS EN 196-1, TS EN 12350-2, ASTM C143, TS
EN 12350-6, TS 3261, ASTMC 173, TS EN 1170-1, TS EN
1170-2, TS EN 1170-3, TS EN 1170-4 and TS EN 1170-6. The
planning and follow-up processes of R & D projects vary
according to the volume of work to be done.Therefore, it is
very important to manage the projects with the help of a
database that can keep the time concept per the increasing
complexity.
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Ms Project software provides great convenience to users in this
process with its advanced reporting options and customizable
structure as per the project manager's request.

PLANNING OF THE PROJECT
Time Scheduling

Our tasks to produce superplasticizer reinforced concrete are
simplified into a table. The table for our related project tasks is
as follows (Table 1):

Table 1. Main Task of the Project and Expected Durations

Main Tasks

Expected Durations (day)

Determination of the project requirements 3
Requesting the materials to be used from the producers 1
Procurement of materials to be used 7
Concrete mix design works 7
Cost Analysis 3
Employment of project personnel 1
Training of elected staff 2
Commencement of the project 0
Determination of actual targets 1
Termination of the project and preparation of related reports 1
0 TaskHame Durstion | Start T S IFsh 10Feb ‘14 1TFeb 14 24 Fab'i4 I 10 Mar 14
TIFISISMIT W TIFISISIM T WITIFI5S MIT WITIFS[5MTIWITIFIS[SIMTWTFISSMTWTIFBE
1 ion of the project ys. Mon 30214 Wed 50214 —_—
2 Requesting the materials io be used from the producers y ThoB0214 Thy60714 1 @,
3 Procurement of materials to be used Tdays FnT.0214 Mon 170214 2 =
4 Congrete mix design works s Tue 180214 Wed 260214 3 =,
5 Cost Analysis Mon 30314 4 CEEE—
B Employment of project personnel Teed 03145 &I
T Training of elected staff s Thu 60314 6 bl'
g Commencement of the project Odays, Thub0314 Thu803 47 QLE.iB
9 Determination of actual targets 1day FnT0314 FaT0348 ﬁ—
10 Termination of the project and preparation of related reports 1 dzy Mon 10.03.14 Mor 10.03.14 9 'ﬁ
Fig. 1. Planning of the Project
Table 2. The workforce Table
Workforce Definition ~ Duty
Rafet Evrensel Project Manager
Firat Giirel Concrete Casting Laboratory
Ahmet Okay Cost Control and Analysis Personnel
Ahmet Acar Purchasing Manager
: [ |Tasks ~  Resources ~ | Track * Report ~ =
i) _:Res_uurce Name Type Material Label :Inltlg!s_ :_Grugp Max. Units | Std. Rate Ovt. Rate Cost/Use  |Accrue At |Base Calendar | Code
1 Rafet Evrensel (PM) | Work RE Engineer 100%, 30,00 £/hr 0,00 £/hr 0,00 £ Prorated | Standard H101
2 Firat Gunel {CCL) Waork FG Tech 100% 19,00 ®hr 0,00 Bhr 0,00 & Prorated | Standard H102
3 Ahmet Okan (CAP) |Work AD Subc 100% 23,00 ©hr 0,00 B/hr 0.00 ¥ Prorated Standard H201
4 Ahmet Yilmaz (PRM) Work AY Engineer 100%| 24,00 B/hr 0.00 hr 0.00 & Prorated | Standard H103
o
@
@
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wn
b
E.
=
o

Fig. 2. Resource Planning
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Table 3. Project Material List

Material Description

Amount

Sand

CEM 142,5 R Cement

Hyper plasticizers- Type 1
Hyper plasticizers- Type 11

Mix Water

100 kg
100 kg
251t
251t
80 It

B |Tasks - Resources ~ Track ~ Report = =

|8 _Resnurcé Mame Type Material Label | Initials Group | Max_Units | Std Rate | Ovt Rate | Cost/Use Accrue At |Base Calendar Code
1 Rafet Evrensel (PM) Waork RE Engineer 100% 30,00 fhr 0,00 Thr 0.00% Prorated | Standard H101
2 Firat Giinel (CCL) Work FG Tech 100%  19.00 B/hr 0,00 'hr 0.00 £ Prorated  Standard H102
3 Ahmet Okan (CAP} Work AQ Subc 100%  23.00 %hr 0,00 B/hr 0.00 % Prorated | Standard H201
4 | Ahmet Yilmaz (PRM) Waork: AY Engineer 100% 24,00 ®/hr 0,00 ®/hr 0.00 % Prorated | Standard H103
5 Sand Material S 200,00 % 0,00 % Start M101
6 CEM 42,5 R Cement Material c 250,00 % 0.00 £ Start M102
7| Hyper plasticizers- Type |  Material H1 65,00 % 0,00 % Start M103-1
8 Hyper plasticizers- Type Il  Material H2 75.00% 0.00 % Start M103-2
9 Mix Water Material MW 5.00 % 0.00 £ Start M104
Fig. 3. Material Planning
Table 4: Project Equipment List
Equipment Description Amount
Vicat’s apparatus and ring 1+6
Cement mixer 1
Precision scale 1
Abraham funnel 1
Universal Compression and Tensile Test Machine 1
Archimedes Bucket 1
(A s e Vype W L s [arup WU DU R | UM R | LUSUUSE  (MECIUE S (D35S GHEnoE | Luok
1 Rafet Ewensel (PM) Wark RE Engnser 100% 3000 %hr 0,00 Bhe 0,00 | Prorated | Standard H101
=l Fuat Gunel (CCL) Wark FG Tech 100% 19,00 &hr 0,00 %hr 0.00 %/ Prorated | Standard H102
3 | Ahmet Olan (CAP) Wark A Subc 100% 2300 &hr| 0,00 %hr 0,00%|Prorsted | Standard H201
4 Ahmet Yimaz (PRM) Waork AY Engineer 100% 2400 &hr 0,00 t/he 0.00 % Prorated | Standard H103
5 Sand Material s 200.00 & 0.00 %/ Stan M1
6 | CEM | 42.5 R Coment Waterial c 250,00 & 0,00 % Start M0z
il Hypsr plasticizers- Type | Matenal H1 55,00 & 0.00 % Start M103-1
8 | Hyper plasticizers- Type I H2 75008 0,00 3| Start M1032
9 Mox Water MW 5008 0.00 %! Start M104
10 Vical's apparatus and ning VA 650,00 & 0.00 4| Start E101
n Cement mixer Material CMX 2.450.00 & 0.00 %/ Start E102
1z Precision scale Waterial PS 17500 & 0.00 &/ Start E103
137 Abraham funnel Waterial AF 55,00 & 0,00 %|Stant E10d
1 Uriversal Compression and Tensile Test Machine - Material ucT 9.900 00 & 0,00 % Stant E105
15 Archimedes Buckat Material AB 390,00 & 0,00 %/ Stan E106

Fig. 4. Equipment Planning

The process may take place during the follow-up period of the
process, or incomplete or overdue. Project durations can be
specified in minutes as well as day units. As can be seen from
the Table 1, the estimated time for starting the project is 0
days.For tasks that do not require time and resources, such as at
the beginning of the project, the task duration is set to 0 days.
And such tasks are called milestones.Milestones give us
general information about the progress of the project. In other
words, it is a reference point marking an important event in an
R & D projects. Milestones can also be used in projects to
represent external missions.Execution of the planning works
can be found as shown in Figure 1.

Following the completion of the tasks related to the time
planning in our R & D project, task relocation works were
conducted. Task dependencies consist of the tasks associated
with each other in our project. The methods used to associate
are predicate task and successor task definitions. Following the
task contexts, the task constraints settings we would use in our
project were set.Our project management had chosen the
earliest option from these constraints.

ResourcePlanning

In the previous section, we had planned the time for our R & D
project.In the next step, we planned the resources we will use
in our project.
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O TaskMame Duralen | Stait Finish  Prev 20Jantd [ Mand |
MIT W[TIFIS ]S MIT W TIF[S]S

| af the project requi Jdoys Mon 30214 Wed 5.02.14 i
[ Ruquusting the matarials to be used from tha producers Sday  Thu 60204 Thu6.02.14 1
[ Pre aterials 1o be used ¥ doys
| Cancrata mix design works 7days Tua 18,0214 Wad 26.02.14 3
j Cost Analysis 3days Thu 270214 Mon 3.03.84 4
; Emplayment of project pemsonnal 1 day
f Training of elected salf 2 dirys.
[ Commancumant of s projuct 0 days Genernl Fredecessars mesowrees | advanceid wotes |
! Detarfulnation of sctisl ity 148f | \ame: | Frocurement of matarisls o be sad Durabon: |79 X
[l Tormination of the projact and proparation af riated reports 1 day | -

Eesourcas:

Resource Name | Assignment Ovner | Units cost

| CEM 1425 R Cement

| Hyper plaictuprs: Type-1
| Hypor pastickaars: Type -1
b

Custom Fialds |

[ gstmated

Cancel

Fig. 5. Assignment of Resources-I

F W BAT 4l - B e o L W8 NoGoum ~ @ aFae
Tasks - Resources - Track = Report ~
- Termination of the project and greparation of related reports )

0 [TaskMams Duration | Siart ~Finish

Show =

Arial 48 ~ B I 0

of tha praject requi Jdays Mon 30214 Wed 50214
Requesting the materials to be used from the producers Teday ThuG02.14 ThuB.02.14 1
Procuremant of materials 1o be used Tdays  Fri 1.02.14 Mon 17.02.14' 2
Concrate mix dasign works 7 days Tue 18.02.14 Wed 26.02.14 3
Cost Analysis Jdays Thu 270214 Mon 3.03.14 4
Emplogment of project parsoaned oY ek information b
Training of elected staf
Commancamant of the project General Predacessors Resources atvanced | Mates | custom Fieids
Determination of actual targets | Mama; | Tarmination of the project and preparation of related reports Duraton: | 10 3] [lestimataet
Resources:
~
Resource Name Assignmaent Owner Units: Cost
Hafet Evrensel (FM) |
Frat Ganel (€01] =
v
selp cancal

Fig. 6. Assignment of Resources-11

|, [JWBSKS) ~ | Mesources T I[ECK | Weper
Dietermiration of the project requrements
o Task Hame Duration Stan Finish Prin

2 Requesting the materials o be used from the producers Tday Thi6.02.14 Tha 6.02.14 1

3 Procurement of materials 1o be wsed Tdoys  Fri 70214 Mon 17.02.04 2

] Concrete mix design works 7 doys Tus 18.02,14 Wod 26.02.14 3

5 Cot Analysis Jdays Thu 270294 Hon 3.03.M 4

3 Employment of project parsonnat 1 day S

7 Training of sloctad staft 2 days

[ Commencement of the project 0 days Genersl | Prodecsssors | Resources
3 Determination of actual targets Veay | e amrrination o projoct e

n Tarmination of the project ond preparation of related repons Tday |

Bercert complete: | 100% |2
Dates.
Srrt: Mon 30214

| [Tvade task por

e CEW 142.5 R Coor

hdvanead Hates
| puration: {3¢
Frieit: | 500

[5] geh; [Wed 5.02.14

Co ]| o

| custom Fiaids

[ Estmated

Fig. 7. Progress Monitoring
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Resources are the workforce, materials and fund that we use to
complete the main tasks and functions in our
project.Depending on the increase or decrease of the resources
while performing the main tasks in the project, the total
duration of the project was calculated from this change
depending on this change. The work table used are presented in
Table 2. On the source page Initials are the initials of the
names of the staff.In the group section, grouping of the
sections that work in our project was performed (Figure 2).In
this way, during process follow-up, we provided great facilities
for reporting and arranging progress reports. Subsequent to the
workforce planning, the planning of the materials to be used in
the work started. The material list to be entered on the source
page is as follows (Table 3):

The resources that are marked as material type do not affect the
project timing as much as they are used in the project (Figure
3).

Unit prices of materials were also entered. For materials, the
time of realization was marked as start. This is meant to
indicate that the payment was made at the beginning of the
work. The equipment list is as seen in Table 4. Equipment was
also entered on the welding page. Again, the material was
taken as a species and the effect on the timing was minimized.
Prices are also entered as market average values (Figure 4).
After all the operations related to resource definitions had been
performed, the tasks and resources had been linked (Figure 5).
The assignment of resources had been completed by assigning
the necessary resources to the main tasks (Figure 6).

THE PROJECT MONITORING WORKS

The project started on 3 February 2014 with the task of
determining the project needs. No problems were encountered
in the process of determining needs.Progress with the
completion of the first mission was recorded through the
program (Figure 7). There was a delay of 2 days in the task of
using the materials and accessing the user.The task that had to
be completed on February 17, 2014 was hanging on February
19th.As in every project, there are deviations in time and cost
in our project.Viewing and analysing the change between basic
and actual values is one of the most important tasks of the
process.

After viewing and evaluating the deviations as a schedule, the
next analysis was started to assess the costs.Remaining work
belonging to the working status of all the working resources in
the project, the completed working percentage and all the
working resources were displayed in the Resource General
View report.

2424
RESULTS AND DISCUSSION

In the world, disciplines dealing with Project Management
commonly use planning programs that work with the logic of
Critical Path Methods. The increase in number and complexity
of R & D projects in our country necessitates the control of all
projects through a single software.The planning software for R
& D projects can be used to determine which resources will be
used in the process of implementing the project, and their costs
can be easily planned and controlled.This saves time and
resources.In addition, the use of a software with a database that
can schedule time in research and development projects, is
essential for the effectiveness and efficient management of
projects. When functionality is assessed within the framework
of accurate and complete planning and effective and efficient
process benchmarks, the use of Ms Project and similar
programs in managing one or more projects for an R & D
manager will provide great convenience and benefits. With the
execution of this study, it has been shown a solution and an
example for R&D management and managers.
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