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Abstract
A Construction Resources Management System for Gaza Strip

Building Contractors

Effective construction resources management process is a key to success of a construction
project. Nowadays, successful management of construction resources has to be based on
and updated information and processed utilizing a well designed construction resources
management system.

The aim of the thesis is to explore the local practice in construction resources
management and develop a construction resources management system to facilitate the
management of construction resources mainly in the building construction. Construction
resources management related literature was generally reviewed; meanwhile some
construction resources management software packages have been reviewed also. The
researcher explores PHP programming language capabilities and utilizes these
capabilities in developing a Construction Resources Management Software which he

names "construction Resources management software"(CRMS).

A survey questionnaire supported by interviews was used to explore the local practice in
construction resources management. Seventy questionnaires were distributed to
contractors of first; second, and third class, forty - eight questionnaires were received and
analyzed.

The study shows that most of contracting companies are considered the main obstacles in
using computer in construction resources management are shortage of user-friendly

computer program and no understanding for importance of computer program.

The study clarified that improper cutting of material was one of the most important
factors affecting on material waste. The survey also indicated that the stability of the
work and work discipline was one of the most important factors affecting on increasing
productivity. The study illustrated that the worker are not satisfied was one of the most

important factors that may lead to affecting on reducing productivity.

CRMS is a PC-based software which has been designed to run under PHP programming
language. PHP programming language is used in developing CRMS. Full description of
CRMS has been given with detailed implementation procedures. CRMS has been
evaluated to test its suitability to local practice. Evaluation of CRMS has addressed both
conceptual and practical issues. One of the main recommendations of this research is to
encourage local contracting companies to have a construction resources management
software package and use it in determining the required quantities of construction
materials in order to get resources in time and required quantities, save time and minimize

€ITor.

www.manaraa.com



35 glad B olodl Joldad dndcd) 35190 81| alla

gl 8 e g il 1aa Flad 8 dagall ol sall aa) i £ 5 pde Y apdl) 3 ) sal Aol 5 5l0Y)
Ao g Letiallaa 205 aaa 5 4880 Cla glaa Ao aaiad Al oo dsalill andal) o)) ga 5 Hla) S

M\J\)AB)\J??SMMJMGA\J}

sk L) o sliie 8 il 3 ) se 50y daall Leall @8l 0 e Capall sa Al all e Cangl)
Gl P el i (8 sl Ao jlaall o gy (Sl 138 8 (anadiia G pulas s
el pand daal e Liag) caaig LaS il o ) gea 5 plaly ddlaial) cilypaBl ddle daal 0 @y
ac el ALY slad aladind a5 Caad) 1aa o paY il o)l s 51y & dasadial Ggulal)
e p 285 AN 5 A 5 oY1 Al glie e adliiul () gaa g )5 o G Apaddl) AL
Leie i (gl 5 Al

i) 3 ) s 310y Ll (e aladiul 3 Cadige ol slial) adira gl Canl 138 il i
Sl s agall g udgll b gig 3 ) geall A8SE J g 3288 o liial) asend Cind ) 3535 laaS aganl
) sl B ) gl oy aladind )50 Jsad () (39 sal) atana o)) il o a gl Lia)] LdadY)
a3 s are 5 3l sl 31 8 duanadidl g aladiuY) Al gzl 8 el b acadid)
ALY Al Csuls

el gl aal e S dagaia joe A8 Hhay o) sl Jii g o) sall anliall e (al) ()] A all i
Laluasl g deall i) of Al jall & yedal 5 LaS apdidl) o) ge 8 28l dai 50y e i3 )
La) pre of Aol all cina o Ll Jlead) ol 50l 5 () 6255 Al ) adl e (S Jlesl)
Jlandl i) (e JalE 8 lan S S5 aalay Jlasdl (1 agdl) 6 sus 5 Jland)

:L:de‘ﬁalm‘ %31..45 ,G.a;&l\ &_\}utaj\ :’\.Lu.n\).i e\d;:\um?‘um : CRMS .J:\:\.aiﬂ‘ ) ga EJ\J‘\ C_ALJ).\
skl 8 (PHP) das

iall gl 8 Lgdle Jgeanll 3 ) sall (e Fa DU CHlaaS apaa 3 dladiiasd 5 apdilll 3 ) a3 )]
eladl) e g gl b i g dnidl el

II

www.manaraa.com



1.1
1.2
1.3
1.4
1.5
1.6

2.1
2.1.1
2.1.2
2.1.3
2.14
2.1.5

2.1.6
2.1.7
2.1.8

TABLE OF CONTENTS

CHAPTER 1
INTRODUCTION

Construction industry background ....................ocoeeL.
Rationale ........ .o
Research aim ...
Research Objectives .........cvieiiiiiiiiiiiiii i
Methodology outline ..........c.coovviiiiiiiiiiiiiiii e,

ThesiS CONENTS . ..viiiiiieet et

CHAPTER 2

CONSTRUCTION MATERIALS MANAGEMENT
Construction materials management............. .....cceeeveenn.
Introduction ...........cooeiiiiiii i
Background ....... ..o
Importance of materials for a project................ccooeeinatn.
Problem of materials for a project................cccoevvieinnnnn..
What is material management...............c.ocooiiiiiiiin...
Studies of effectiveness material management .................
Benefits of material management ....................coieiinii.n

Material management SEEPS ........evueentiitiiiiieit it

I

www.manaraa.com



2.2 Construction labor management..............ooevivt viiiiiiiiiiee e, 19

22,1 INrOUCHION ..neeit ittt e e e 19
2.2.2  Project resources plan (people, materials and equipment)................... 20
2.2.3. Labor COSt. .. ue it 21
224 Labor productiVity..........ooiuiiniiiii i 24
2.2.5 Labor organization...........o.veeuiiiiieiit i i 25
2.2.6 Strate@iC dECISION. .. .uutt ettt 26
2.2.7 Specific requirements for HRM in the sprojectr-oriented company...... 26
2.2.8 Strength of relationships with other parties ......................ooooean. 27
2.2.9 Most common factors affect labors management .......................... 27
2.2.9.1 The economic factors ..........coueiiiiiiiiiii i, 27
2.2.9.2 The socio psychological ..........c..coiiiiiiiiiiiiiiiiii e 28
2.2.10 Recent studies of effectiveness of labors management .................... 29
2.3 Construction Equipment management .............c.ooeeviiiiiiieiiieennnan. 32
23,1 INrOUCHION ...neettit et 32
2.3.2 Equipment planning ..........co.oveiiiiiiiiiii e 32
2.3.3  Selection EqUIPIMENT .. ..ouuenueintiitt et 33
2.3.4  Some factors to consider during the selection process ..................... 33
2.3.5  EQUIPMENt COSE «.unttnntintitt ettt e 34
2.3.6  Training equipment OPETAtiON .........c.eeiueeenteereenneeeineerneeeneennenns 35
CHAPTER 3
METHODOLOGY
3.1 INtrodUCHION ......on i 37
32 Research Strategy .......co.ovueieiiiii i 37
3.3 Research design..........oooviiiiiiiiiiiiii e esveeesieees 3]
34 LIterature TeVIEW.......oouuiitiit it 38
3.4.1 Limitation of the research.............c..coooiiiiiiiiiiiiiii i, 39
3.4.2 Data collection and questionnaire design.............c.ccevueiieiiniieinann 39
3.5 Field work research...... ... 40
v

www.manaraa.com



3.6 VAHAILY TESE. e e et 42

3.7 Pilot study ....ooneei e, 42
3.8 Reliability of research.........ccocveeeiiiiniiiiiiiecieee e 43
3.9 Questionnaire diStribUtion ...........cooiiuiiiiiiiiiiiii i, 44
3.10 Data measurement ...........coeiitiitiiitii e 45
3.11 INEEIVIBW . . et 46
3.12 Population and sample............oooiiiiiiii 47
3.13 Data coding and data analysiS............ooveeiiiiiiiiiiii i 47
3.14 Developing and evaluating the computerized system...................... 48
CHAPTER 4
SYRVEY RESULTS
4.1 INtrodUCHION. . ...uit e 50
4.2 Study population characteristics..........o.eveiiuiiiiiiiiiiiiiinennenn. 50
4.2.1 Year of establishment..............c.oooiiiiiiiiiii 50
422 Field of WOrK.....o.ooi 51
4.2.3 Respondents designation .............o.eoueveeiiinuiniiiiinieiieineeneanne. 51
4.2.4 Experience of 1eSpondents ...........oouviiiiiiiiiiiiiiiii i 52
4.2.5 Classification 0f CONraCtorS. .........ovuerutiitirttitiieie i enaenaes 52
4.2.6 The value of executed projects during the last five years .................. 53
4.2.7 Number of employees and their qualifications.............................. 53
4.3 Implementation of construction materials management systems.......... 54

4.3.1 The importance of knowing waste percentage for different building
Materials .......ooiiiiiii e, O
4.3.2 Benefits of implementation of materials management on construction
PTOJECES ettt ettt et e ettt e ree et ettt ettt sneees DD

4.3.3 Importance of materials management systems to solve some problems... 56

4.3.4 Material Waste ON SITE.......ueenueernttiteat et eeenaes 56
I O B (1S 0) 211 8 (o 57
b Materials handling...........c..oooi i 58
¢ Material transSpOrtation............co.eiuuiiniitiiii i, 59
\Y%

www.manaraa.com



d  Site ManaAeMENT. ... .eutitti it 59

SN (TSN 11315 8% N 10 | D SR 60

4.4 Labor: Factors which affect the productivity of the workers ............ 61
4.4.1 Factors affect in reducing the productivity of the workers ........................ 63
4.4.2 The mechanism of workers selection .............c.ocoviiviiiiiiiniiienn.. 64

4.4.3 The impact of the workers increasing the duration and cost of the project 64

4.5 Factors which related to equipment and impact on the duration and cost
Of the PIOJECT ...t 66

4.5.1 The taken procedures in case of unexpected actions which disagree with
the Planning ........oooiiiiii e 67
4.6 Using computer in resources management. ........ov.ueeueeerneernneenneennnns 68

4.6.1 Respondents' efficiency of using popular computer software ............... 68
4.6.2 Benefits of using software packages and the important of computer use
in the management Of TESOUICES. ........vvvuiiiiiiiiiii i eieeieaaaen, 69

4.6.3 Obstacles that are facing the local companies in using construction

resources management SOftware ..............cooiiiiiiiiiiiiiiiiiii 70

4.7 Hypotheses teSting..........covviiiiiiiiiiiieerieeree e eeeessieeenneees 1]
4.7.1 Testing the correlation between Sroups .........co.vevvreeiieeiieenneennnennn. 71
4.7.2 Correlation between groups affecting in resources management ........... 71

CHAPTER 5
CONSTRUCTION RESURCES MANAGEMENT SOFTWARE
(CRMS)
5.1 INtrodUCHION. ....ee e 75
5.2 L7021 167C) 75
5.2.1 ComputeriZed SYSteIM. .. ..vuettettet e et et ete et aeeeie e aaeeaan 76
D22 SHAME SHEEL.....vrorvvveseeeevesssscessssesessssses s 77
5.2.4 Company and project infOrmation.............cccueeerueeerveeerieeeiieesieeeieeeenen 78
5.2.7 WOTKETs POOI ShEEL.........ueieiiieeiiieeiieeeiee ettt e 80
528 Material POOL SNECL..............coorrvveererersesssssssseensessssess s 80
VI

www.manaraa.com



5.2.10  SCREAUIE tIIMNE... oo eeeieeeeee e e eeeree e e e e e e eeeeaarreaaeeeaeaaes 82

5.3 CRMS Evaluation..........ccccocuoiiiiiiiiiceece e 86
5.3.1 Evaluation ObJECHIVES.....cccuueiiiiiiiiiiieiie ettt ettt 86
5.3.2 Evaluation methodology........ccocuiiiiiiiiiiiiiiiiiiiieeieeeeeeeeee e 86
5.3.3 Evaluation result and diSCUSSIONS.........cceuiieriiiiiriieeriieiiieerieeeiee e 86

CHAPTER 6

CONCLOUSION AND RECOMMENDATIONS

6.1 INtroducCtion. ... ..co.eini i 89
6.2 (7071161 11 T 10§ 89
6.3 Recommendations to the parties involved in construction................... 92
6.4 Recommendations for further studies................coviiiiiiiininiininin., 92
Reference. ... ..oouuii i 94
ANNEXES
ANNEX 1: The questionnaire (In Arabic)...........ccooeiiiiiiiiiiin.. 100
ANNEX 2: The questionnaire (English Version)............................. 112
ANNEX 3: System Evaluation Questionnaire (In Arabic) ................. 123

ANNEX 4: System Evaluation Questionnaire (English Version)... ...... 127

VII

www.manaraa.com




LIST OF TABLES

Table 2.1: Management steps (Ahujaetal 1994)..........cooiiiiiiiiiiiiii.. 19
Table 3.1: Alpha for each filed of the questionnaire and all the questionnaire ..... 44
Table 4.1: Field of company specialization ..............cccceviiiiiiiiiiiiiineenninnnn. 51
Table 4.2: Degree of classification ..............ccooeiiiiiiiiiiiiiiiiii i, 52
Table 4.3: Distribution of value of executed projects ............ccevvvviieinnnnnn. 53
Table 4.4: The importance of knowing materials waste percentage ................ 54

Table 4.5: Benefits of implementation of materials management software on

CONSLIUCHION PIOJECES  ceeuitieeiiieeniiieeeiiteesiteeeriteesiteeebteeebteesabeeesabeeesaseessneeebneesane 55
Table 4.6: The importance of implementing a materials management system .... 56
Table 4.7: Factors that increase waste on the construction site (Group a).......... 57
Table 4.8: Factors that increase waste on the construction site (Group b).......... 58
Table 4.9: Factors that increase waste on the construction site (Group c).......... 59
Table 4.10: Factors that increase waste on the construction site (Group d)........ 60
Table 4.11: Factors that increase waste on the construction site (Group e)......... 60
Table 4.12: Factors which affect the productivity of the workers .................. 62
Table 4.13: Factors affect in reducing the productivity of the workers ............ 63
Table 4.14: The mechanism of workers selection..................coooeviuenn.. 64

Table 4.15: The impact of the workers increasing the duration and cost of the

02 O] o1 P 65
Table 4.16: Factors which related to equipment and impact on the duration and

COSt Of the PrOJECT . .vviiniiii ittt ereesveeestneesneesneneeenes OO
Table 4.17: The taken procedures in case of unexpected actions which disagree

with the planning ......... .o 67
Table 4.18: Efficiency of respondents in using popular computer software ....... 68
Table 4.19: Benefits obtained by using construction resources management

SYSTRITL  .eeuuiieiitie ettt ettt e ettt e ettt e sttt e s bt e e s bt e e sabeeeabeeeabeesabbeesabbeesabbeesabbeesabeeeeabeeena 69
Table 4.20: The obstacles which are facing contractors in using construction
resources Management SYSTEIMS ......ueeuueeeennnteeenneeeeaeeeeaneeeaneeeeanneans 70
Table 4.21: Correlation between groups affecting in resource management

1) 1 N 73

VIII

www.manaraa.com



Table 5.1: The contractors™ responses to the features of CRMS design and

K 411111 ¢ < BT 87

www.manaraa.com




LIST OF FIGURES

Figure 2.1 Typical material management in cOnstruction.................cceeevennnn. 14
Figure 3.1: Methodology flow chart................coiiiiiiiii 41
Figure 3.2: Construction Resources Management System (CRMS)............... 49
Figure 4.1: Year of establishment of contracting companies ....................... 50
Figure 4.2: Respondents designation.............cco.evueiiiiiieiiiiniineiiiinnennnnnn. 51
Figure 4.3: Experience of respondents (Years)........c.ovvveeereenneeeineennneannnnn. 52
Figure 4.4: Distribution of respondents' number of employee ..................... 53
Figure 5.1: The first SteP....couviiiiiii e 76
Figure 5.2: Username and passwoOrd............coeiiiiiiiiiiiiniiiiiiieienen. 77
Figure 5.3: The page of @ NeW Project........oovueiiiiiiniiiie i eienineennnns 77
Figure 5.4: General information of the project...............ccooviiiiiiiiiinnn... 78
Figure 5.5: The page of added project...........ccooeiiiiiiiiiiiiiiiiiiiciee, 79
Figure 5.6: Resources Sheet...........oouiiuiiiiiii e 79
Figure 5.7: Workers pool sheet...........c.oooiiiiiiiiii 80
Figure 5.8: Material pool Sheet...........ooviiiiiiiiiiii e, 81
Figure 5.9: HOliday Page........ooueiiiinii i 82
Figure 5.10: Schedule page..........ooviiiiiiiii i 83
Figure 5.11: Relationship page.........oovvviiiiiiiii i 83
Figure 5.12: Example of added activities............ooeviiiiiiiiiiiiiniiiineene, 84
Figure 5.13: ACHVILY TEPOIT. .. uuuttett ettt et et e et e e e e e e eee e enaees 85
X

www.manaraa.com



CHAPTER 1
INTRODUCTION

1.1 Construction industry background

The construction industry is the total through which physical development is achieved,
and that is truly the locomotive of the national economy. The more resources,
engineering, labor, materials, equipment, capital, and market exchange are provided
from within the national economy, the higher the factor of the extent of self reliance.
The increasing complexity of infrastructure projects and the environment within which
they are constructed place greater demand on construction managers to deliver projects

on time, within the planned budget and with high quality (Enshassi et al 2003).

Since 1993, the year when Oslo Peace Accords have been signed in Norway, Palestinian
occupied territories have undergone a rapid pace of reconstruction of infrastructure
which had been demolished through thirty years of occupation. In spite of lack of
resources and technologies, hundreds of infrastructure, residential, and governmental

projects were implemented (MAP Overview 2002).

The successful execution of construction projects and keeping them within estimated
cost and prescribed schedules depend on a methodology that requires sound engineering
judgment. To the dislike of owners, contractors and consultants, however, many
projects experience extensive delays and thereby exceed initial time and cost estimates.
This problem is more evident in the traditional or adversarial type of contracts in which
the contract is awarded to the lowest bidder- the awarding strategy of the majority of

public projects in developing countries including Gaza Strip.

Although the construction industry in the Middle East has suffered ever since the Gulf
war, recent events in the region coupled with the restructuring of economies, joining
regional and global free trade organizations, and attracting foreign investments are
expected to yield an unprecedented growth in the construction activities (Odeh and

Battaineh 2002).

Therefore, improving construction efficiency by means of cost-effectiveness and

timeliness would certainly contribute to cost savings for the country as a whole. Efforts

1
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directed to cost and time effectiveness were associated with managing time and cost,
which in this study were approached via investigating time and cost overruns of
construction projects in Gaza Strip. Unlike the developed countries, Palestine does not
have a mature construction industry consisting of well-established contracting and
consulting companies. Much of the building and construction is done by the informal
sector. This consists of individuals building family shelters, water wells and the like.
The formal sector consists of public and private domestic contractors (Enshassi et al

2003).

Time and cost overruns in Gaza Strip

One of the main objectives and policies of any public or private sectors dealing with the
execution of projects is to upgrade projects performance, through reduction of costs,
completion of projects within their assigned budget and time constraints, and improve
quality. Construction industry in Gaza Strip is suffering from many problems which
affect time, cost and quality, these factors related to political situation and techniques

used in Gaza Strip, these problems are summarized as following:

¢ Large number of workers in comparison to the number of projects ( the large number
of unemployed labour in Gaza Strip);

¢ Borders closure and shortage of materials in markets;

¢ Dependency on Israel and other countries in getting construction materials;

¢ Continued increase in material prices;

¢ Dependency on donor countries to get the fund of implemented projects in Gaza
Strip;

e Unstable economic situation and its correlation with Israeli one;

¢ Unstable political situation.

These factors above and others contributed to large proportion in making many

problems in construction industry which usually related to time and cost overruns.

Delay of project and cost overruns in Gaza Strip is one of most important problems at
construction management field, also research and studies in this field in Palestine are
few compared to worthy expected results. Despite the importance and the significance

of the construction sector in Palestine. It is noted that the parties of project contractor
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don’t give the time and cost overruns the importance at the evaluation at the end of

project.

This shortage of time and cost overruns control may be as a result of;
¢ Lack of knowledge and awareness about project performance;
¢ The distribution of delay and cost overruns responsibilities on contractors.

¢ They believe that the political conditions is the main reason of this problem.

The problem of projects delay and cost overruns can nearly be noticed in every project
at Gaza Strip indicating that this problem didn't receive enough attention by both

researches and responsible authorities.

1.2 Rationale

Construction projects can be accomplished utilizing management processes. These
processes include planning, organizing, executing, monitoring, and controlling (Ahuja
et al 1994). During any construction project the three inter-related factors of time,
money, and quality need to be controlled and managed. Successful completion of
projects requires all resources to be effectively managed. Resources management is
considered as a means to achieve better productivity, which should be translated into
cost reduction.

Computer software systems are widely used in construction management in the
developed countries. Yet, using computer applications is still in its early phase of
development in the developing countries. Therefore, it is logical that computerization
has emphasis in the process of improvement of project management practices in the
developing countries. The majority of local contractors in Gaza Strip have poor
experience in managing construction materials. Resources management software
systems are not quite available and there is a shortage in qualified persons to use these
software packages. The results obtained from studying the local practices in managing
construction resources is used to develop a computerized resources management
system in order to improve the capabilities of local contractors in resources
management functions.

To the researcher knowledge, a little research effort has been done to investigate the
construction resources management practices of Gaza Strip contracting companies. It

is important to explore and evaluate these practices, and then offer recommendations

3
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and develop practical techniques to improve existing practice.

1.3 Research Aim
The aim of this research is to develop the existing common practices in construction

resource management for the building construction projects in Gaza Strip. Also the
research aims at developing a computerized resource management system that,

hopefully may improves the local practices.

1.4 Research Objectives
The aim of this research can be broken down into the following objectives:

0 Develop and evaluate the local practices of construction resource
management in contracting companies in Gaza Strip.

o Find out the benefits of using computerized packages in the construction
resources management.

0 Develop a computerized system for construction resource management to

improve the common existing practice.

1.5 Methodology Outline
The research was conducted through the following stages:

First stage: Literature Review
Construction resource management related literature would be reviewed to

identify the main topics to be handled in this research. This stage includes
also review of available construction resource management software

packages. The researcher also explored the Microsoft Excel capabilities.

Second Stage: Field Survey
A survey of the local construction resource management practice of contracting

companies in Gaza Strip was done. A structured questionnaire was used .The person
in charge of resource management in the company was interviewed. Statistical
analysis for questionnaires was done by using Statistical Package for the Social

Science (SPSS).

Third Stage: Model formulation and Development
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Construction resource management system was developed based on the results obtained
from field survey and literature. The model was computerized utilization capability of

PHP programming language.

1.6 Thesis Contents
Apart from this chapter, there are other five chapters and nine annexes. Chapter 2

presents the literature review of resources management in construction projects. Chapter
3 presents the Methodology. Chapter 4 presents research results. It includes the
questionnaire design, the method of analysis, and analysis of the surveyed results and
discussion of these results. Construction resources management software is discussed in
details in Chapter 5. The discussions include the concepts, the description, the
implementation, and evaluation of the resources management system. Chapter 6
presents conclusions, recommendations for the main parties involved in the construction

industry, and recommendations for further studies.

There are forth Annexes, which supplement these chapters.
Annex 1: The questionnaire (In Arabic).

Annex 2: The questionnaire (English Version).

Annex 3: The system evaluation questionnaire (In Arabic).

Annex 4: The system evaluation questionnaire (English Version).
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CHAPTER 2
CONSTRUCTION RESOURCES MANAGEMENT

2.1 CONSTRUCTION MATERIALS MANAGEMENT
2.1.1 Introduction
Construction materials constitute a major cost component in any construction project.

The total cost of installed materials (or value of materials) may be 50% or more of the

total cost (Stukhart 1995, Bernold and Treseler 1991).

Construction materials typically account for 40— 45% of the cost of all construction
work. In such a highly competitive environment nowadays, it is necessary for every
construction company to maintain an efficient and effective material procurement to cut
administration cost, and to keep abreast of the market condition to procure materials at

the right price, quality and time (Stephen et al., 2004).

Poor planning and control of materials, lack of materials when needed, poor
identification of materials, re-handling and inadequate storage cause losses in labor
productivity and overall delays that can indirectly increase total project costs. Effective
management of materials can reduce these costs and contribute significantly to the

success of the project (Jose, 2004).

When the supplies managed by procurement represents 50%, 60%,and up to 70% of the
total cost for the project, it is imperious to have a strict and permanent control of the
acquisitions, having in mind the financial approach being represented by such situation

(Luis et al., 1999).

Both material purchasers and sellers can be benefited from information sharing as
purchasers can get more comprehensive material information while sellers can know

more on the current market situation (Stephen et al., 2004).
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2.1.2 Background

Building materials account for a high percentage of a project's total cost and therefore
are an important and attractive resource to control (Navon and Berkovich 2005).

The Webster's dictionary defines materials as "the elements, constituents, or substances
of which something is composed or can be made." Ballot (1971) defines materials as the
physical materials that are purchased and used to produce the final product and does not
suggest that materials are the final product. In other words, materials are the parts used

to produce the final product.

Bailey and Farmer (1982) define materials as the goods purchased from sources out of
the organization that are used to produce finished products. Stukhart (1995) defines
materials as the items that are used to produce a product and which include raw

materials, parts, supplies and equipment items.

Stukhart (1995) defines material management as the activities involved to plan, control,
purchase, expedite, transport, store, and issue in order to achieve an efficient flow of
materials and that the required materials are bought in the required quantities, at the
required time, with the required quality and at an acceptable price.

Plemmons and Bell (1995) define material management as the plan and control of all
activities to ensure the correct quality and quantity of materials and equipment to be
installed as specified in timely manner, obtained at reasonable cost and are available

when needed.

Dobler and Burt (1996) state that material management is designed to improve the
activities related to the flow of materials. They add that material management should
coordinate purchasing, inventory control, receiving, warehousing, materials handling,

planning, and transportation.
2.1.3 Importance and problems of materials for a project

The importance of material procurement mainly stems from the fact that the cost of

materials constitutes a significant part of costs (Mohan and Dinesh, 2002).
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(CII 1987; Formoso et al. 2002 and Poon et al. 2004) the importance of materials

management and control has long been established (Sited Navon and Berkovich, 2004).

Chai and Yitzchakov (1995) emphasize the importance of monitoring the flow of
materials and the data associated with them, such as their quantities and inventory levels

(Sited Navon and Berkovich, 2004).

The importance of proper management of materials is highlighted by the fact that they
account for substantial portions of project cost and time. Expert estimates and historical
data analysis indicate that materials account for 50-60% of project cost and control

80% of its schedule (Naief, 2002).

Non-availability of items when needed on site is identified as the major and most
common and frequent cause of delays in projects and an integrated computer-based
materials management system is concluded to produce 10-12% saving in labor cost.
The situation is succinctly put in the form of a question reported to have been repeatedly

asked by leaders in the industry (Naief, 2002).

A prerequisite for cost-effective construction is the availability of materials at the time
and location that these materials are required on site. Not any less important are the
equipment and manpower required to place these materials in the exact location and
sequence that have been prescribed either in the contract documents or dictated by

acceptable standard practices in the industry (Mohan and Dinesh, 2002).

Unavailability of materials when needed can affect productivity, cause delays and
possible suspension of activities until the required material is available. Unavailability
of materials is not the only aspect that can cause problems. Excessive quantities of
materials could also create serious problems to managers. Storage of materials can
increase the costs of production and the total cost of any project. When there are limited
areas available for storage, the managers have to find other alternatives to store the
materials until they are needed. Some of these alternatives might require re-handling of
materials, which will increase the costs associated with them. Provisions should be

taken to handle and store the materials adequately when they are received. Special
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attention should be given to the flow of materials once they are procured from suppliers

(Jose, 2004).

It is obvious that materials should be obtained at the lowest cost possible to provide
savings to the company (Damodara, 1999). In the late 1970's, construction companies
experienced an increase in costs and a decrease in productivity. Owners of these
companies thought that these increases in cost were due to inflation and economic
problems. Further research concluded that these companies were not using their
resources efficiently and that the decrease in productivity was also attributable to poor
management (Stukhart, 1995). Material management has been an issue of concern in the
construction industry. 40% of the time lost on site can be attributed to bad management,
lack of materials when needed, poor identification of materials and storage (Baldwin et

al 1994).

Jose (2004) stated that the need for an effective materials planning system becomes
mandatory. Some companies have increased the efficiency of their activities in order to
remain competitive and secure future work. Many other firms have reduced overheads
and undertaken productivity improvement strategies. Considerable improvement and
cost savings would seem possible through enhanced materials management. Timely
availability of materials and systems are vital to successful construction. Materials
management functions are often performed on a fragmented basis with minimal
communication and no clearly established responsibilities assigned to the owner,

engineer or contractor.

2.1.4 Problems of materials management for a project

Chai and Yitzchakov (1995) advised that the problem with materials management is the
lack of up-to-date relevant information, hence the importance of monitoring the flow of

materials and the data associated with them (sited Navon and Berkovich, 2005).

Navon and Berkovich (2005) assert that a computer integrated materials management
system can help in data collection, their organization, their analysis and their
presentation to support real-time decision making. A recent workshop sponsored by the

National Institute of Standards and Technology (NIST) came to a conclusion that
9
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“material tracking is still a very big problem on the current construction job site” (Saidi

et al., 2003).

Navon and Berkovich (2004) reported that the main problem is the lack of up-to-date

relevant information.

(Choo et al. 1998, Bell and Stukhart. 1987, Li et al. 2003, Poon et al. 2004) assert that
the biggest problem field workers face is coping with discrepancies between
anticipated, actually needed, and available resources (materials included); Reduction in
man-hours needed for materials management — craft foremen can spend up to 20% of
their time hunting for materials, and another 10% tracking purchase orders (PO) and
expediting and Reduction in the cost of materials due to reduction in waste caused by

manual and inefficient materials management and control ( Navon and Berkovich,

2005).

Navon and Berkovich (2004) said that the waste represents a relatively large percentage
of production costs and this waste is due to the poor materials control on construction
sites.

Navon and Berkovich (2005) identified the major problems of materials arriving to the
site at the wrong time, or the wrong quantity; materials that do not match the purchase-
order; forgetting to order materials; information regarding the status of the orders is not
available; lack of complete and up-to-date information regarding arrival of materials to
the site and, or, regarding on site stocks; surplus of, or missing, materials; and waste of

man-hours searching for materials and tracking them.

It is preffered that the traditional material procurement process has the following
limitations. This process has specific business hours and can only work with suppliers
within a defined geographical region. In addition, the traditional process can only
collect limited amount of information about the suppliers and their products through the
collection of paper-based catalogs. Paper-based catalogs are cumbersome to use, and
require large storage areas. They also become dated very quickly, and make searching
and comparison of prices and quality a nebulous task. These disadvantages make it
increasingly difficult for contractors to stay abreast of market conditions and thus select

the most suitable materials and suppliers for a given project (Stephen et al., 2004).
10
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Navon and Berkovich (2004) identified the major problems were:

- Materials arriving to the site at the wrong time, or in the wrong quantity.

- Materials whose specifications do not match the ones in the purchase-order.

- Forgetting to order materials.

- Unavailability of information regarding the status of the orders is not.

- Lack of complete and up-to-date information regarding arrival of materials to the site
and, or, regarding on site stocks.

- Surplus of, or missing, materials.

- Lack of storage space for materials on site.

- Waste of man-hours searching for materials and tracking them.

2.1.5 What is material management?

Different researchers provide different definitions for material management. Therefore,
different definitions can be found in different references. Basically, material
management is concerned with the planning, identification, procuring, storage,
receiving and distribution of materials. The purpose of material management is to assure
that the right materials are in the right place, in the right quantities when needed. The
responsibility of one department (i.e. material management department) for the flow of
materials from the time the materials are ordered, received, and stored until they are

used is the basis of material management.

Tersine and Campbell (1977) define material management as the process to provide the
right materials at the right place at the right time in order to maintain a desired level of
production at minimum cost. The purpose of material management is to control the flow

of materials effectively.

Beekman (1978) states that a material management structure should be organized in
such a way that it allows for integral planning and coordination of the flow of materials,
in order to use the resources in an optimal way and to minimize costs.

Chandler (1978) states that material management systems should be implemented to
plan, order, check deliveries, warehousing, controlling the use of materials, and paying

for materials. He adds that these activities should be interrelated.
11
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Ammer (1980) defines material management as the process in which a company
acquires the materials that it needs to achieve their objectives. This process usually
begins with the requisition of materials from the supplier until the material is used or

incorporated into a product.

Bailey and Farmer (1982) define material management as a concept concerned with the
management of materials until the materials have been used and converted into the final
product. Activities include cooperation with designers, purchasing, receiving, storage,

quality control, inventory control, and material control.

Gossom (1983) indicates that a material management system should have standard
procedures for planning, expediting, transportation, receipt, and storage to ensure an

efficient system for materials control .

Cavinato (1984) states that material management involves the control of the flow of
goods in a firm. It is the combination of purchasing with production, distribution,

marketing and finance.

Materials management is an important element in project planning and control.

Materials represent a major expense in construction, so minimizing procurement or
purchase costs presents important opportunities for reducing costs. Poor materials
management can also result in large and unavoidable costs during construction. First, if
materials are purchased early, capital may be tied up and interest charges incurred on
The excess inventory of materials. Even worse, materials may deteriorate during storage
or be stolen unless special care is taken. For example, electrical equipment often must
be stored in waterproof locations. Second, delays and extra expenses may be incurred if

materials required for particular activities are not available (Jose, 2004).

Accordingly, insuring a timely flow of material is an important concern of project
managers. Materials management is not just a concern during the monitoring stage in
which construction is taking place. Decisions about material procurement may also be

required during the initial planning and scheduling stages. For example, activities can
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be inserted in the project schedule to represent purchasing of major items such as

elevators for buildings (Dubler and Burt, 1996).

The availability of materials may greatly influence the schedule in projects with a fast
track or very tight time schedule. Sufficient time for obtaining the necessary materials
must be allowed. In some cases, more expensive suppliers or shippers may be employed
to save time. Materials management is also a problem at the organization level if central
purchasing and inventory control is used for standard items. In this case, the various
projects undertaken by the organization would present requests to the central purchasing
group. In turn, this group would maintain inventories of standard items to reduce the
delay in providing material or to obtain lower costs due to bulk purchasing (Cavinato,

1994).

When the inventory becomes too low, a new order is recommended. For items that are
non-standard or not kept in inventory, the calculation is even simpler since no inventory
must be considered. With a materials requirement system, much of the detailed record
keeping is automated and project managers are alerted to purchasing requirements

(Stukhart, 1995).

The role that a materials manager plays in an organization is strictly economical since
the materials manager should keep the total cost of materials as low as possible. The
person in charge of handling materials should keep in mind the goals of the company
and insure that the company is not paying extra money for materials. The goal of every
company is to make a profit. This is the basis for company survival, costs should not
exceed income, but keeping in mind customer's expectations. The typical tasks
associated with a material management system are (Tersine and Campbell (1977),
Ammer (1980), Stukhart (1995)):

- Procurement and purchasing

- Expediting

- Materials planning

- Materials handling

- Distribution

- Cost control

- Inventory management / Receiving/ Warehousing
13
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- Transportation

Figure2.1 depicts the different phases of the material management process including the
relationship and interdependency between the different activities in each phase. From
this figure it can be seen that decisions taken at each phase in the system, directly affect

the activities of the phases that follow (Thabet , 2001).
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Figure2.1: Typical Materials Management in Construction (Thabet , 2001).

2.1.6 Studies of Effectiveness of materials management

Navon and Berkovich (2004) developed and evaluated an automated model for
management and control of materials ordering, purchasing, and supply and use. The
model was implemented in a prototype system and used in ongoing construction
projects. The model provides a comprehensive approach, encompassing materials
purchasing aspects, their delivery to the site and their dispatching for use in the
building. The model can reduce the time needed for materials management, reduce
wastage caused by manually ordering the materials and ensure that materials on site on

time, in the right quantity and according to specifications.

Motete et al. (2003) said that the results of investigations into three key areas, namely,
the factors underlying material wastage on building sites, their frequencies of
occurrence, and relative contributions to wastage levels; materials prone to excessive

wastages, their wastage rates, and the resultant contributions to project cost overrun;

14

www.manaraa.com



and ways of minimizing material wastages on building sites. The descriptive survey
method was used, which involved in-depth interviews at the exploratory stage and
questionnaire surveys at the quantitative data gathering stage. Results show that
construction related factors are the most frequently occurring, and the most significant
contributors to overall wastage of materials on site. Bricks have the highest wastage
rates, though wastage on concrete has the highest impact on cost overrun in projects
where they are used. Effective supervision and control of material usage is perceived to

be the most significant strategy for minimizing material wastage on site.

Femi and Josep (1999) the aim of this study is to examine the current practices in
materials management and control techniques amongst medium sized building
contractors engaged in speculative housing in the UK, with a view to enhancing an
understanding of the factors which contribute to the occurrence of unacceptably high
waste on building sites. The study is depending on case studies of four medium sized
house building sites in UK. The study found, that site managers exercised very little
control over material wastage; and that sub-contractors are the main contributors to

excessive wastage on sites, with this being most acute amongst joiners and plasterers.

Timo and Mikko (2004) was put the new project management methods emerging for
construction projects generate new kinds of challenges for the delivery process of the
project materials. The basic philosophy of the emerging methods is to create short-term
schedules for project tasks based on a constraint analysis of project resources. This
approach places two requirements for the material deliveries: Transparency to material
availability and short response times in the supply chain. They put suitable solution for
managing the material logistics of construction projects. The solution consists of a
shipment tracking-based approach tested in pilot implementations to provide inventory
transparency, and a pro-active delivery approach for efficient material deliveries

validated in expert group discussions.

Luis et al. (1999) a methodology to diagnose and evaluate the procurement process for
investment projects. They depended on literature review was carried out along with
study of cases, surveys and interviews to professionals involved in this area. The results
obtained show that the main problem of procurement is related to schedule delays and

lack of specified quality for the project. To prevent this situation it is often necessary to
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dedicate important resources (money, personnel, time, etc.) to monitor and control the
process. When applying the methodology to some projects, it was found that the main
sources of “waste” were engineering, the system itself, the suppliers, and the policies. A
great potential for improvement was detected if state of the art technologies such as,
electronic mail, EDI (Electronic Data Interchange), bar codes, and other systems were
applied to the procurement process. They concluded that technologies could help to
eliminate the root causes for many types of wastes that were detected and experience of

the company.

Dakshina et al. (2008) this research examines the effect of this policy change on bidding
and participation differences across two groups of bidders: entrants and incumbents.
They find the implications of the observed changes on the duration of the entrants'
presence in the procurement auctions. They find that overall, the release of the
engineering cost estimate prior to bidding reduces informational asymmetries and as a
result entrants and incumbents bid more alike. When we introduce fixed effects to
control for differences in private costs, we find that entrants (1) submit relatively more
aggressive low bids before the policy change and (2) adjust their bidding behavior after
the policy change to correct for their earlier lack of information. Entrants adjust their
bidding behavior roughly 20% more than the incumbents after the policy change. These

results are similar when we change the specification of the dependent variable.

The objective of the research effort by Mohan and Dinesh (2002) is identify
“procurement delays” for “shortages” as it was felt that the shortages could in the
extreme case be interpreted to mean a shortfall leading to cessation of work on the
project .The primary objectives of this research were to: (1) ascertain the occurrence of
material and equipment procurement delays in construction projects in Nepal and (2)
determine the causes of the delays and determine the cost. They concluded that the total
cost impact was insignificant, averaging about 0.48% of the total budgeted costs of the

project.
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2.1.7 Benefits of material management

The main benefits of an efficient Materials Management and Control System are:
Increased productivity and avoidance of delays, mainly due to the availability of the
right materials prior to work commencement (Navon and Berkovich, 2005).

Navon and Berkovich (2004) the main benefits from efficient Materials Management
and Control System are: Increased productivity and avoidance of delays. Estimates of
increased productivity vary from 8% up to 12%. This is mainly due to the availability of
the right materials prior to work commencement and the ability to plan the work

activities according to the availability of materials.

Berkovich (2004) and Navon (2005) stated that these researches showed that on projects
lacking materials management systems craft foremen spend up to 20% of their time
hunting materials and another 10% tracking purchase orders (PO) and expediting (time
that they could devote otherwise to supervising workers). Leaving the crews
unsupervised has a detrimental effect on labor productivity. Reduction in the cost of
materials, this is due to reduction in waste caused by manual and inefficient materials

management and controls.

An effective material management system can bring many benefits for a company.
Previous studies by the Construction Industry Institute (CII) concluded that labor
productivity could be improved by six percent and can produce 4-6% additional savings
(Bernold and Treseler, 1991). Among these benefits are:

- Reducing the overall costs of materials

- Better handling of materials

- Reduction in duplicated orders

- Materials will be 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

- Reduce of materials surplus

- Reduce storage of materials on site

17
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- Labor savings

- Purchase savings

- Better cash flow management

From a study of twenty heavy construction sites, the following benefits from the
introduction of materials management systems were noted (Stukhart and Bell 1987):

¢ [n one project, a 6% reduction in craft labor costs occurred due to the improved
availability of materials as needed on site. Other projects, an 8% savings due to reduced

delay for materials estimated.

2.1.8 Material management steps

There are several steps within the scope of material management and each of these steps
can give rise to potential problems. The more the responsibility is divided, the more
potential problems that exist.

Table 2.1 shows the steps in material management and the pertinent action related to
these steps. Some actions are described in terms of the documentation produced, such as

receiving report and vendor data. (Ahuja et al., 1994).
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Table 2.1: Material management steps (Ahuja et al 1994)

Sequence Contribution action
1-RFQ (Requisition) Drawings, specifications.
Material bills

Terms and conditions

2-Bids Approved bidders list

Pre qualification of bidders
Bid evaluations

3-P.O. (Purchase Order) Bid clarification

Notice of award

4-Expediting Vender data
Manufacturer inspection
Delivery

Routings

5-Transport Carrier and route
Ownership en route

Custom

6-Receiving Inspection and acceptance
Receiving report

Storage

7-Inventory Dispersal (i.e. material handling)

Inventory level

2.2 CONSTRUCTION LABOR MANAGEMENT
2.2.1 Introduction

Site workers (labor) account for up to 40% of the direct capital cost of large
construction projects, and there is a need to maximize the productivity of labor
resources (Thomas et al., 2004).

Construction projects are mostly labor-based with basic hand tools and equipment, as
labor costs comprise 30 to 50 % of overall projects costs (Guhathakurta and Yates, 1993
cited in Enshassi et al., 2007).

Human resource management is an inevitable dimension of project management since it
is people who deliver projects people are the predominant resource in an organization

and there is a positive association between human resource management practices and
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achievement of outstanding success. Organizing and managing the project team are the

main duties of human resource management (Zeynep et al., 2008).

Zeynep et al. (2008) stated that the owner, consultants, contractor, subcontractors and
suppliers constitute the supply chain in construction higher success can be achieved by
increasing the quality of communication between different parties and team operation
among different parties .

Construction industry is a project oriented industry. Effective project management is

key for the successful accomplishment of sophisticated project (Zeynep et al., 2008).

Zeynep et al. (2008) stated that construction project commonly experiences uncertainty
because of shortages in resources and the nature of the project.

Construction workers are not machines, always behaving the same way under the same
conditions. Even under apparently identical work conditions, different productivity
values might be obtained. The productivity for the same work item is not constant
throughout the construction period, and varies at different stages of the production

(Aynur and Serdar, 2004).

2.2.2 A. project resources plan (people, materials and equipment).
A. Human resources plan

Labor is defined as the on-site workforce employed by contractors (Olomolaiye at el
1999). Human Resource Management (HRM) is of strategic importance in all
organizations. It contributes to the success of the organization and creates competitive
advantage for the organization. The way HRM practices and policies take shape also
affects the employee’s experiences of work and the employment relationship. HRM is

therefore important in any organization (Martina at el., 2007) .

HRM includes: organizational planning, staff accusation, and team development.
However, training and motivation are the two main parts of team development practices
(Tobass and Bakar, 2009).

Human resource management (HRM) has been broadly defined as a field of
organizational activity and professional practice. It has remained a complex and obscure

entity, variously interpreted by practitioners and researchers (Tobass and Bakar, 2009).
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It is generally accepted that human resources (HR) represent the most variable,
uncontrollable, and important element in production. Moreover, because HR serves as
the connecting link in all production inputs appropriate to clients demands (Aynur and

Serdar, 2007).

With rapid changes in technology, worker’s needs, current market, and competitive
environment, planning for human resource have become an important and challenging
task for development. HR planning involves plans for future needs of employees, their
required skills, acquisition of employees, and personnel development (Tobass and
Bakar, 2009).

With the increasing complexity of modern construction project demand for efficient and
competent managers in the industry grows. A manager must be able to organize not
only technologies but also human resources. Managers are responsible for selecting,
obtaining, distributing, organizing, and putting to use all of those resources that are

necessary to pursue and achieve an organization's objectives (Olomolaiye et al., 1999).

Manpower or labor has four major aspects that are of interest to management properly
understand the management and control of labor as a resource, the manager must be
aware of the interplay among the following elements: labor cost & labor productivity,

labor organization (Halpin & Woodhead, 1998).
2.2.3 Labor Cost
There is no doubt that construction is a key activity within any economyj; it influences,

and is influenced by, the nation’s gross domestic product (GDP) (Cox et al, 1998, cited
in Enshassi et al., 2007).

Aynur and Serdar (2004) the construction process results in relatively high costs and
labor becomes a more important input in the production phase. Moreover, the labor cost
is somewhere between 20% and 50% of the total project cost and reduction of these

costs can be best carried out by the productivity improvement.
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Labor typically represents approximately 35% of total construction costs, an important
responsibility of the construction planner is to determine necessary requirements,

management supervisory and manual levels) for each project Judicious planning of

labor resources can contribute towards controlling project costs, improving quality and

optimizing construction output (Olomolaiye et al., 1999).

The construction sector has a strategic role in all developed and developing countries.
Employing more than 7% of Europe’s work force, the sector is the largest industrial
employer in the continent. Similar to Europe, construction industry accounts for some
14% of the gross national product and about 8% of total employment in the US (Aynur
and Serdar, 2004).

Recent statistics estimate construction investment in the European sector, representing
approximately 12% of GDP. Employing more than 7% of Europe's work force, the
sector is the largest industrial employer in the continent and represents enormous
potential opportunities for those contractors able to successfully compete with ‘foreign’
competition. In a sconstructionr context, this competitive aspect has created a need for
comparative international productivity rates to be established (Olomolaiye et al 1999).
Construction investment is generally 3—-10% of a nation’s gross domestic product
(GDP), and construction investment in Korea is 15% of the GDP. Then productivity
improvement in the construction industry is more influential in improving GDP than it
is in any other industry, also construction companies have placed a high priority on

productivity to enhance their profits and ensure competitiveness (Gwang et al., 2005).

According to Aynur and Serdar (2004) labor represents even the most significant risk to
contractors. Construction industries in many developed and developing countries suffer

from delays and cost overruns due to labor productivity.

Improved productivity is a vital tool in countering inflationary effects and determining
wage policies. Improved productivity is thus always counted among the basic means of
solving economic problems. It is increasingly recognized that capital alone is an
inadequate means of producing more wealth or for starting a business in developing
countries increased productivity enhances investments without any burden to
governments (Aynur and Serdar., 2007).
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Investment strategies occur along several dimensions such as capabilities of the
company resources, pricing (financial decisions), product (construction project-related

factors and finally research and development(Zeynep et al., 2008) .

Schedule management enables the project to complete on time by the use of a series of
processes, including activity definition, sequencing, resource estimating, duration
estimating, schedule development and schedule control. A project manager has to be
familiar with the project environment and the conditions that may be the cause of
potential delays. Cost management activities include planning, estimating, budgeting,
and controlling the costs of the project. All these activities ensure the lowest possible
overall project cost consistent with the owner’s investment objectives (Zeynep et al.,
2008).

Health and safety management aims to reduce the number of accidents and accidents’
effects on project costs such as the cost of insurance, inspection and conformance to
regulations. Potential solutions to health and safety problems include providing safety
booklets, safety equipment, and a safe environment; appointing a trained safety
representative on site; training workers and supervisors; and using new technologies
(Zeynep et al., 2008).

Labor requirements, by contrast, are often seen as not nearly so important. This derives
from a lack of knowledge and appreciation of the true cost of labor, which has been
defined as: the cost to the employer of having an operative on the books, having paid all
legally laid down contributions for which the employee has no responsibility
(Olomolaiye et al., 1999).

A quick and reliable method of estimating the labor resource requirements and cost is
desirable at the project inception stage. Labor productivity estimates are often
performed by individuals using combinations of analytical techniques and personal
judgment (Aynur and Serdar, 2004).

By carrying out an accurate comparison with plant operating costs, it becomes clear that
plant can be relatively inexpensive compared to labor some contracting firms may not
employ any direct labor at all. In these circumstances, senior management may argue
that all problems related to labor are subcontractors' concern. Then, in the planning
stage, a proper assessment of the required (subcontract) labor force has been made, site
management cannot assess and monitor the efficiency of subcontractors when the

project commences. Where the labor force is directly employed, competent assessment
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of output (productivity and quality) is crucial to cost effective working in a highly
competitive environment (Olomolaiye et al., 1999).

The success of a construction company in today’s competitive market largely depends
on accurate estimation of productivity, and a reasonably correct assessment of the labor

cost is fundamental to the accuracy of any estimate (Aynur and Serdar., 2004).

2.2.4 Labor productivity

A variety of definitions of productivity : (Lema, 1995; Pilcher, 1997; Oglesby, 2002
sited in Enshassi et al. 2007). Productivity has been generally defined as the ratio of
outputs to inputs.

Labor productivity is also one of the most important risks in construction projects
(Aynur and Serdar, 2004).

Due to its critical importance to the profitability of most construction projects,
productivity is regarded as one of the most frequently discussed topics in the
construction industry (Korb and sheriff, 2003).

Aynur and Serdar (2007) summarized the advantages of productivity improvement can
be as follows:

- Decreased total cost and duration of production.

- Improved quality.

- Growth in market share of product.

- Increased employment and wages without inflationary pressures.

- Enhanced purchasing capacities among employees, employers, and customers.

With effective utilization of HR, the productivity of all other production inputs (such as
materials and equipment) is simultaneously enhanced, and all of the benefits available
through improved productivity are realized (Aynur and Serdar, 2007).

Unemployment continues to be a problem in most developing countries (such as

Turkey), while a lack of qualified labor in these same countries ensures a continuation

of poor productivity (Aynur and Serdar, 2007).
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Most manufacturing industries, construction usually takes place in an open area and
thus has the variation of the physical environment, including the thermal environment
(Sherif and Korb, 2005).

It is acknowledged that the thermal environment affects labor efficiency and may

reduce their productivity (Thomas et al., 1999 cited Sherif and Korb, 2005).

Existing knowledge about physiological and psychological effects of thermal
conditions seems inadequate and does not provide construction planners or estimators
with sufficient information and understanding to deal with the impact of thermal
environment variations on productivity, especially during the planning stage (Mohamed

and Srinavin, 2001 cited Sherif and Korb, 2005).

Certain climatic conditions seem to have a negative effect on labor productivity.
Productivity gets reduced due to the discomfort associated with noticeable thermal
environment variations. For example, strong radiation from the sun causes workers to
feel exhausted and seek more rest under shelter. Working in very hot weather also has
physiological and psychological effects on workers; it reduces their productivity, and
increases their irritability and loss of their enthusiasm for their work (Hancher and Abd-
Elkhalek, 1998 sited Sherif and Korb, 2005).

Improving productivity is a major concern for any profit-oriented organization, as
representing the effective and efficient conversion of resources into marketable products
and determining business profitability (Wilcox et al., 2000 cited in Enshassi at el.,

2007).

2.2.5 Labor organization

Zeynep et al. (2008) said that a company’s resources and capabilities may be defined as
its tangible and intangible assets. They include the company’s financial resources
technical competencies, leadership characteristics, experience, and image in the
industry.

Construction companies should be cognizant of their strengths and weaknesses in order
to overcome the challenges of increased competition. However, the intangible nature of
corporate level characteristics makes it difficult to assign them as strengths/weaknesses
(Arditi and Lee, 2003 cited in Zeynep et al., 2008) .
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A company is an organization that supports the many projects undertaken by the
company, generally in different geographical locations and administered by quite
autonomous project managers but relying heavily on the support of the head office. In
that sense, every project is somewhat influenced by the policies and culture of the
central company organization (Zeynep et al., 2008).

Gwang et al. (2005) advised that construction companies must make more effort to

improve productivity in high-rise building construction.

HR is recognized as a vital strategic resource for any organization in ensuring improved

productivity and industry competitiveness (Aynur and Serdar, 2007).

2.2.6 Strategic decisions

Market, project client, and partner selection strategies are related to characteristics of
such as market conditions, the location and complexity of the project the financial
stability of the client, and potential partners that have capabilities that the company does

not possess (Zeynep at el.,2008).

Organizational management strategies involve decisions pertaining to the company’s
reporting structure, planning, controlling and coordinating systems, as well as the
management of the informal relations among the different parties within the company

(Barney;1991sited in Zeynep et al., 2008).

2.2.7 Specific requirements for HRM in the projecti-oriented company

(Martina et al. (2007) suggests that projecti-oriented companies are ones in which the
people of the organization:

-Define management by projects as their organizational strategy;

- Apply projects and programs for the performance of complex processes;

- Manage a project of different internal and external project types;

- View the organization as being project-oriented.

The ideal project-oriented company is often described as a flat organization with a
strong project management culture. In essence, what defines a company as project-

oriented is that these companies perceive themselves as being project-oriented and
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shape their policies and practices for working, for organizational culture and for strategy
towards the challenge presented by managing projects. Projecti-oriented companies may
be found in many different industries including the public sector. Organizations can
vary in the degree of their project-orientation, depending for example on the size, the
number and the types of projects they carry out. These impact the relation between the
stable line organization and the temporary organizations, carried out in the project-
oriented company. Thus the project-oriented company is a construct. An organization
may choose that project-orientation is the adequate working form for them as a whole
(as in a construction company) or only for some of their organizational units (as in the

product development department of a manufacturing company).

2.2.8 Strength of relationships with other parties

Zeynep et al. (2008) assert that the strength of a company’s relationships with other
parties constitutes a social dimension of project environment. The strength of
relationships with the parties involved in typical construction project such as public or
private clients, regulatory agencies, subcontractors, labor unions, material dealers,
surety companies, and financial institutions constitute an important aspect of a
company. Relationships with clients rely on the communication and negotiating skills of
company executives. The difficulty of achieving strong relationships between clients
and contractors has always been a matter of concern, but recently the importance of
cooperation and trust between clients and contractors has been understood somewhat
better. The awareness of the influence of good relationships on performance encouraged

contractors to recognize clients’ basic expectations relative to cost, time and quality.

2.2.9 Most common factors affect labors management

Aynur and Serdar (2007) advised that there are many factors affect the productivity of
employee's. Among these factors, economic factors and socio psychological.

2.2.9.1 The economic factors are:

- Timeliness of remuneration;

- Amount of remuneration;

- Social insurance;

- Incentive payments;

- Job security; and

- Union membership.
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2.2.9.2 The socio psychological:
-Work discipline;

- Health-and-safety conditions;

- Work satisfaction;

- Creating competition;

- Relations with workmates;

- Giving responsibility;

- Sharing problems and their results;
- Social activity opportunities;

- Cultural differences;

- Worker participation in decision-making;
- Distance from home; and

- Distance from population centers.

Heizer and Render (1990) cited Enshassi et al., (2007) classified factors influencing site
productivity into three groups: labor characteristic factors; project work conditions

factors; and nonproductive activities.

Gwang et al., (2005) the factors of construction productivity improvement are divided
into headquarter-type factors and site-type factors. Headquarter-type factors include
elements such as planning, scheduling, and estimating, and site-type factors include
elements such as materials, labor, and methods. Among these site-type factors,

construction method is a significant one, having impact on construction productivity.

Lim et al., (1995) cited in Enshassi et a.,l (2007) there are many factors affecting
productivity in the construction industry in Singapore. Their findings indicated that the
most important problems affecting productivity were: difficulty with recruitment of
supervisors; difficulty with recruitment of workers; high rate of labor turnover;

absenteeism from the work site; and communication problems with foreign workers.
Zeynep et al., (2008) the selection of these factors was based on their potential to
impact the success of a project through the implementation process. Such as
communication, control mechanisms, feedback capabilities, troubleshooting,
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coordination, decision making, monitoring, project organization, planning and
scheduling, and management experience.

Olomolaiye et al. (1996) sited in Enshassi et al. (2007) studied factors affecting
productivity of craftsmen in Indonesia, with their findings indicating craftsmen in
Indonesia spent 75 % of their time working productively. Five specific productivity
problems were identified: ie lack of materials; rework; absenteeism; lack of equipment;

and tools.

Korb and Sherif (2003) there are many factors influencing construction productivity
such as:

Change orders, design complexity, design changes, site congestion, material
management, sub-contractor, tools availability, site layout, equipment availability,
construction method, learning effect, weather conditions, absenteeism, schedule
overtime, skill, Crew size, labor supply, construction volume, unemployment,

regulatory requirements, economic conditions, social factors.

Shahriyar and Fereydoun (2008) assert these factors may be divided to industry-level,
company-level, and project level. Some of the productivity factors at industry-level
include governmental interference, regulation burdens, local unions, and politics. Some
of the factors that are at project level are labor-related and include motivation,
experience, skill, and training. Some of the factors that are at company level are

management-related and include planning and direction of project material availability.

Thomas et al. (2004) identifying factors that is likely to induce the demonization of
workers and their effects on the productivity of workers in civil engineering projects are
overcrowded work areas, crew interfacing, tool availability, inspection delays, foremen

changes, foremen incompetence, and material availability.

2.2.10 Recent Studies of Effectiveness of labors management

Thomas et al. (2004) identify the main demotivators affecting civil engineering workers
and their impact on productivity, a questionnaire survey was carried out in Hong Kong.

This consisted of three parts. The first part concentrated on potential demotivators. The
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second part, respondents were requested to estimate the time loss (expressed as hours
per week) caused by each demotivator identified. The final part of the questionnaire
aimed to elucidate the reasons for demotivation and time loss. This involved a total of
120 respondents, 15 foremen, 44 plant operators, 38 carpenters and 23 steel fixers .They
concluded that the total time lost in the seven civil engineering projects surveyed due to
demotivation of workers ranged from 5.1 to 13.6 man-hours/ week—the most
significant time loss being caused by lack of materials availability, overcrowded work
areas, and rework. These could be a result of ineffective management and poor

communications on site.

Shahriyar and Fereydoun (2008) identify the major factors influencing productivity of
construction projects. These factors are skills, experience of workforce, management,
job planning, workers motivation, and material availability. The questionnaire utilized
in the survey contained three categories. The first category intended to collect
information about the construction contractors that participated in the study. The second
category related to profile of respondents from the firm. The third category related to
ranking of productivity factors. They conclude that improvement in productivity is
achievable by changing the work practices in the field and directing attention to
implementation of best practices at construction jobsites. Some of the best practices
identified in relation to the major productivity factors in construction building were
presented in this research.

Enshassi et al. (2007) investigated 45 elements affecting labor productivity within
building projects, and to rank these factors according to their relative importance from a
contractor’s viewpoint. The analysis of 45 factors considered in a survey indicates that
the main factors negatively affecting labor productivity are: material shortage, lack of
labor experience, lack of labor surveillance, misunderstandings between labor and
superintendent, and drawings and specification alteration during execution. They
recommended that contracting companies should provide a materials supply schedule

for each project.

Aynur and Serdar (2007) identified factors affecting productivity among members of
the construction workforce in Turkey. A survey of 82 construction firms in Turkey is
undertaken using a questionnaire of 54 questions directed to managers, engineers,

architects, and other technical staff. Using the results of the survey, economic and
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socio-psychological factors that affect labor performance are evaluated and discussed in
detail. They found only a small difference between the significance accorded to
economic factors and the significance accorded to socio-psychological factors in

promoting improved productivity.

Aynur and Serdar (2004) investigation of construction labor productivity described as
numerical values. First, a general knowledge is given about labor productivity. Then,
the system which is the source of it is carried out. To this aim, labor productivity rates
of 82 work items were obtained by a questionnaire applied to planning engineers, site
managers, sub-contractors, architects and consultants of 32 large-scale construction
firms in Turkey. The results were evaluated by one sample t-test. They concluded it
could be benefited from skilled workers who are more knowledgeable concerning the
causes of poor productivity than their managers and qualification of manpower might be
improved by short training programmers or day release courses in educational

establishments.

Zeynep et al. (2008) explore the factors that can enhance project management
competencies. In this study, it was hypothesized that “iproject managements
competencies” are influenced by “corporate strengths/weaknesses”. “Corporate
strengths/weaknesses” was defined as a second-ordered construct composed of three
latent variables including the company’s resources and capabilities, its strategic
decisions, and the strength of its relationships with other parties. The data obtained from
a questionnaire survey administered to 73 contractors were analyzed using structural
equation modeling (SEM). They suggested strong relationships (may be exploring
partnering relationships) should be developed with prospective clients, unions, and

government.
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2.3 CONSTRUCTION EQUIPMENT MANAGEMENT

2.3.1 Introduction

The cost of equipment in projects varies from 10 to 30 % of the total cost of the project,
depending upon the extent of mechanization. In modern fully mechanized project the
cost of equipment goes up to 30%. Proper planning, selection, procurement, installation,
operation, maintenance and equipment replacement police plays an important role in
equipment management for the successful completion of the project. With the growing
use of machinery it has become necessary for construction engineers to be thoroughly
familiar with the construction application and upkeep of the wide range of the modern
equipment. Since modern construction projects require a huge amount of capital, we

have to adopt latest technology, modern equipment and modern management techniques

to achieve economy, quality and quick results (Sharma, 1997).

2.3.2 Equipment planning

The purpose of equipment planning is to show the separate size and types of equipment
required on rent, lease or outright purchase. Construction equipment and plant refers to
the tools, instruments, machinery, and other mechanical implements required in
performance of construction work. Construction plant is defined as concrete batch
plants, aggregate-processing plants, conveying systems. And any other processing
plants that are erected in place at job site and essentially stationary or fixed in place.
Equipment is defined as items that are portable or mobile ranging from small hand tools
through tractors, cranes, and trucks. For estimating purposes, plant and equipment are
grouped together as equipment costs (Rajiv, 1994).

Sharma (1997) assert that the modern construction projects are complex in nature and
success of a project depends greatly on proper and scientific planning. Before starting
every project is done with great care, as the efficiency of the whole project largely
depends should be worked out in anticipation and should be considered craftily.
Planning of a construction project involves deciding about the extent of mechanization
equipment planning execution planning ect. While planning a project we must very
carefully decide about the extent of use of construction equipments. On major

construction projects mechanization is indispensable; while for middle and minor
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construction projects a compromise between manual and mechanical means have to be
made. In a country, like India where man-power is cheaply and easily available we can
take advantage of this facility especially for the activities which can be easily carried
out by the manpower. However, a combination of manual labor and machines is

preferred (Sharma,1997).

2.3.3 Selection of equipment

Thomas et al. (2009) said about an important consideration in the preparation of an
estimate is the selection of the proper equipment to perform the required tasks. The
estimator should carefully consider number, size and function of equipment to arrive at

optimum equipment usage.

2.3.4 Some factors to consider during the selection process are

Sharma (1997) summarized the factors which effect selection process such as:
availability of space, mobility and availability of equipment, equipment capabilities,
distances material must be moved, steepness and direction of grade, weather conditions,
hauling restrictions & mobilization. Proper selection of equipment for a construction
project is of vital importance for its speedy and economical completion. Problem of
equipment selection has become more complicated, because large variety of equipments
are being manufactured now-a-days.
Sharma (1997) said that the proper selection of equipment, a considerable experience in
the operation and maintenance in the field is essential. Records kept for operation,
maintenance and actual obtained under comparable conditions of previous projects will
greatly help in taking decision for equipment selection.
Following are the main points which should be considered in the process of equipment
selection:

- Suitability for job conditions.

- Size of the equipment.

- Standardization.

- Availability of equipment in the market.

- Multipurpose equipments (versatility).
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2.3.5 Equipment Cost

The actual charge against the project budget depends on whether the equipment is
leased or rented for the job or is owned by the company. If it is leased for the project
duration or some part thereof, the lease cost will directly change to the project. Time
cards, similar to labor time cards, will be used to record the actual time spent by the
equipment and operation personal; if the lease payment are based on fixed monthly
charge plus an hourly rate, the recorded hours will become part of the payment basis. In
the case of an hourly rental arrangement, the actual hours will be multiplied by the

hourly rate to determine the payment (Clifford and Richard, 2003).

In management the cost aspects of jobsite equipment operation, the contractor records
and works with two types of data, the time the equipment is operated and the rate to be
charged for each hour of operation (Clifford and Richard, 2003).

Sharma (1997) said that a cost reduction in construction can be achieved adopting
following ways:

- Proper planning

-Timely supply of funds, equipment materials, and personnel (i.e. men, material
and machines)

- Proper equipment planning and selection. For this engineers should keep informed on
the development of new construction equipment.

- Proper equipment operation, maintenance and utilization.

- Adopting proper inventory control.

- Engaging experienced operators.

- Monitoring progress and adopting scientific methods.

- Ensuring continuous supervision.

- Adopting innovations and latest techniques suitable for the job. If necessary, modify
the design or construction methods to permit the use of economical equipment.

- Eliminate unnecessary construction requirements.

- Use local materials when they are satisfactory.

Equipment manager's main task is to reduce downtime, achieve optimum equipment

utilization and increase production at minimum cost. The cost analysis and the will of
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adopting proper techniques suited to the situation are the basic factors for the success
and therefore, there is a need for a rational planning, proper selection, and judicious
deployment of equipment in relation to the conditions so as to achieve optimum
utilization. Equipment engineer should coordinate with various wings of the
organization in discharging his job of equipment planning, balancing, selection of
equipment and its utilization, personnel selection and training financial planning,
preventive maintenance and general supervision. Thus equipment management
integrates and continuously interacts with human, technical, financial and production

system in order to achieve top efficiency and cost effectiveness (Sharma,1997).

2.3.6 Training equipment operators

Sharma (1997) assert that the best equipment of the world is valueless without the
competent operator. A little thought is given as to who will run this equipment and how
they will be trained to make maximum use of their capabilities. Most operators have
acquired their skills by self-instruction or from other operators mostly by trial and error.
Contractors have now begin to realize that such a haphazard approach is wasteful and
can be dangerous. With equipment becoming more sophisticated each day, it is not
desirable to have just any one learn how to operate machine on a trial and error basis.
Such operators have little knowledge of the special features built into the equipment
they drive. Realizing this problem, manufactures have started helping the users to make
best use of the equipment. Following are the few methods out of which one or more
methods are being adopted by most manufactures.

-Lecture.

-Study Booklets

-Work sessions

-Operator-trainer discussions.

-Practical- training on grounds resembling the work site.

-Training in the training center.

-Motion picture films in which an experienced demonstrator-operator helps to train new

operators. These films are available and video-cassette form.
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Thomas at el. (2009) summarized many factor affecting on equipments such as:

External factors: Government policy, Political situation, Interest rate and bond/loan
terms, Insurance terms, Market condition, Project procurement method,
Machine/plant/equipment price and size of project.

Internal factors: Cash flow, Profit, Relationship with main contractor/client/consultant,
Number of contracts completed, Staff qualification/skill, Staff training, Staff
performance, Adoption of new technologies/methodologies, Management level
leadership, Company quality system, Company safety performance, Payment method,
Number of contracts completed, Reputation and Company history,

Machine/plant/equipment performance.

36

www.manaraa.com




CHAPTER (3)
METHODOLOGY

3.1 Introduction

This chapter includes the methodology used in this research. It provides the information
about the research strategy, research design, population, sample size, various
approaches to data collection and data analysis. It also identifies the questionnaire

design, pilot study, validity content, and reliability.

3.2 Research strategy

Research strategy can be defined as the way in which the research objectives can be
questioned (Naoum, 2007). The explanation of mass behavior often requires mass
attitude data that can only be obtained by a survey (Weisberg and Bowen, 1977). The
people who provide information to the researchers are referred to as subjects, study
participants, or respondents in quantitative research or as study participants or
informants in qualitative research (Polit and Hungler, 1999). There are two types of
research strategies, namely, .quantitative research and qualitative research. (Naoum,

2007). Data may take the form of narrative information (qualitative data) or numerical
values (quantitative data), (Polit and Hungler, 1999). Quantitative research is objective
in nature. It is defined as an inquiry into a social human problem, based on testing a
hypothesis or a theory composed of variables, measured with members, and analysis
with statistical procedures (Naoum, 2007). Quantitative researchers focus on the
relationship between the independent variables and dependant variables (Polit and

Hungler, 1999). Quantitative research is an objective measurement of the problem.

In this study, the questionnaire of this study is designed to get the factual information
about local practices of contractors in managing construction resource in building

projects as well as the opinions of contractors about these practices.

3.3 Research design

The purpose of this research is to explore the current practices of construction resources
management of building projects and develop a computerized resources management
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system to be used in resources management works. A structured questionnaire with

closed personal interviews is used together in this research.

The structured questionnaire is probably the most widely used data collection technique
for conducting surveys. Questionnaires have been widely used for descriptive and
analytical surveys in order to find out facts, opinions and views (Naoum, 2007). It
enhances confidentially, supports internal and external validity, facilitates analysis, and
saves resources. The advantages of interviews as summarized

by Naoum (2007) are:

¢ The response rate is relatively high.
¢ Providing more accurate answers and

¢ Eliminating the tedium and idleness of the responds.

Data collected in a standardized form from samples of population. The standardized
form allowed the researcher to carry out statistical inferences on the data, often with the
help of computers. Using a questionnaire has some limitations such as: it must contain
simple questions, no control over responds and respondents may answer generally

(Naoum, 2007).

3.4 Literature Review

The literature review involves reading and appraising what other people have written
about the subject area (Naoum, 2007). The literature review serves two purposes. First,
it seeks systematic reading of previous information which is related to the area of
investigation. The gathered information will develop issues and ideas and should drive
to the next important stage, namely, research design. Second, the literature review helps
the researcher to improve his research study by giving him some insights into how he

can design his own study (Naoum, 2007).

A survey and a review for relevant books, journals and papers are conducted. In
addition to these sources of data, a search in internet websites is carried out to get
relevant information. The researcher also searches the websites to have information

about software that are related to research topic.
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3.4.1 Limitation of the research

The study is limited to Gaza strip contracting companies that are classified as first,
second and third degrees, which have a valid registration in Palestinian Contractors
Union (PCU). The subcontractors and contracting companies of fourth and fifth
categories were excluded because these companies are too small to have specific

arrangements for resources management.

3.4.2 Data collection and questionnaire design

In this research, few methods of data collection were used including observation,
documentations, interviews and questionnaire and documentary analysis. The good
design of the questionnaire is a key to obtain good results and warranting a high rate of

return. The questions of the research questionnaire are constructed based on:

e Literature review.

e Several interviews with contractors to obtain different thoughts, which can be useful
for creating questions.

¢ The experience of the researcher and some engineers in construction

management in Gaza Strip.

The questionnaire was built mainly using closed questions, and it was divided into five

sections as follows:

Section one: company profile, which includes 7 items.

Section two: construction materials management in construction projects, which

includes 53 items.

Section three: construction labors management in construction projects, which includes

45 items.

Section four: construction equipments management in construction projects, which

includes 12 items.
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Section five: Computer applications in resources management systems in construction

projects, which includes 21 items.

The questionnaire was developed in Arabic (Annex 1) to be more understandable by
respondents. An English version is prepared (Annex 2) to help in documenting this

research.

3.5 Field work research

The problem solving approach accompanied with a field survey was adopted for

conducting this research.

A questionnaire was designed and constructed to survey the situation and reality of
construction resource management practices of Gaza Strip contracting companies. The
data which was collected by the questionnaire is analyzed and discussed.

Figure 3.1 illustrates the methodology flow chart.
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Figure (3.1): Methodology flow chart
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3.6 Validity test

Using expert validity, the questionnaire may be sent to experts in a particular field of
research across the area for their evaluation of the content (Burns and Grove 1995).

After preparing the questionnaire in its initial form, the researcher presents it to five
experts to examine its validity. The five experts are two lecturers in a University, two
contractors and one expert in construction management field. The experts generally
manifest comforting complacence toward the questionnaire. However, they provide the
researcher with some comments and suggestions which are taken into consideration

while modifying the questionnaire structure.

3.7 Pilot study

A pilot study provides a trial run for the questionnaire, which involves testing the
wording of questions, identifying ambiguous questions, testing the technique that used
to collect the data, etc. (Naoum, 2007). After the preliminary testing, a pilot study was
conducted to evaluate the questionnaire; the researcher distributed the questionnaire to a
sample of five different contracting companies to fill them. The purpose of this step is
to discover if the questions are well understandable or not, also to find out any problem
that may raise in filling the questionnaire. Generally speaking, it appeared that
respondents had no difficulty in understanding the items or the instructions to complete

the questionnaire.

The validity content of the questionnaire was tested by the five contractors. Each of
them has full information about the research objectives. Each of them was requested to
evaluate validity content for each item based on rating the index of content validity.

The contractors were then requested to rate each item based on relevance on the four
point ratings scale. The point scale developed by Yaghmaie (2003) as "1 = not relevant;
2 = item need some revision; 3 = relevant but need minor revision; 4 = very relevant".
Based on comments of the contractors some minor changes, modifications, and addition

were introduced to the questions.
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3.8 Reliability of research

This section presents test of reliability of questionnaire according to the pilot study.

The reliability of an instrument is the degree of consistency which measures the
attribute; it is supposed to be measuring. The less variation an instrument produces in
repeated measurements of an attribute, the higher its reliability. Reliability can be
equated with the stability, consistency, or dependability of a measuring tool. The test is
repeated to the same sample of people on two occasions and then compares the scores

obtained by computing a reliability coefficient (Polit & Hunger, 1985).

Chronbach's coefficient alpha (George and Mallery, 2003) is designed as a measure of
internal consistency, that is, do all items within the instrument measure the same thing?
Chronbach.s alpha is used here to measure the reliability of the questionnaire between
each field. The normal range of Chronbach.s coefficient alpha value between

0.0 and + 1.0. The closer the Alpha is to 1, the greater the internal consistency of items
in the instrument being assumed. The formula that determines alpha is fairly simple and
makes use of the items (variables), k, in the scale and the average of the inter-item

correlations, r:

a=kr/l+(k-1)r

As the number of items (variables) in the scale (k) increases the value o becomes large.
Also, if the intercorrelation between items is large, the corresponding o will also be
large.

Since the alpha value is inflated by a large number of variables then there is no set
interpretation as to what is an acceptable alpha value. A rule of thumb that applies to
must situations is:

0.9<0<1.0 Excellent

0.8<a<0.9 Good

0.7<a<0.8 Acceptable

0.6 <a<0.7 Questionable

0.5<a<0.6 Poor

0.0<a<0.5 Unacceptable
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The Chronbach.s coefficient alpha was calculated for each field of the questionnaire.
The most identical values of alpha indicate that the mean and variances in the original
scales do not differ much, and thus standardization does not make a great difference in
alpha.

Table 3.1: Alpha for each filed of the questionnaire and all the questionnaire

Cronbach's

Field Alpha
Materials waste 0.694
Implementation of construction materials management 0.721
Evaluate the importance of implementing materials 0.822
Factors increase waste on the construction site 0.896
Factors causes crease the productivity of the workers 0.842
Factors affect in reducing the productivity of the workers 0.784
The impact of the workers increasing the duration and cost 0755
of the project
Factors affect in Incresing duration and cost the project 0.857
The important of computer use in the management of 0.645
The obstacles effect for using computer in resource 0.581

Total

3.9 Questionnaire distribution

The target groups in this study are contractors. According to the Palestinian Contractors
Union in Gaza strip, there are 120 contractor organizations.
Kish (1965) showed that the sample size can be calculated as following equation for
94% confidence level.

n=n'/[1+ (n'/N)]
Where:
* N = total number of population
* n=sample size from finite population
* 1n'=sample size from infinite population = S?/V2; where S21is the variance of the
population elements and V is a standard error of sampling population. (Usually S

=0.5 and V = 0.06) (Assaf et a.,1 2001, Israel, 2003, Moore et al., 2003).
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So, for 120 contractor organizations:

* n=n"/[1+ (1n'/N)]

* n'=S%V2=(0.5)2/(0.06)2=69.44

= N=120

* n=69.44/[1+(69.44 / 120)] = 46

This means that the questionnaire should be distributed to 46 contractor organizations in

order to achieve 94% confidence level.

3.10 Data measurement

In order to be able to select the appropriate method of analysis, the level of
measurement must be understood. For each type of measurement, there is/are an
appropriate method/s that can be applied and not others. In this research, ordinal scales
were used. Ordinal scale as shown in Table 3.2 is a ranking or a rating data that
normally uses integers in ascending or descending order. The numbers assigned to the
important (1, 2, 3, 4, 5) do not indicate that the interval between scales are equal, nor do
they indicate absolute quantities. They are merely numerical labels. Based on Likert
scale we have the following (Cheung et al., 2004; Iyer and Jha, 2005; Ugwu and Haupt,
2007):

Very high important

High important

5
4
Medium important 3
Low important 2
1

Very low important

The relative importance index is computed as (Cheung et al., 2004; Iyer and Jha, 2005;
Ugwu and Haupt, 2007):
RI =2, W/(AX N)
Where:
» W is the weight given to each factor by the respondents and ranges from 1 to 5
* A = the highest weight =5

* N = the total number of respondents
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3.11 Interview

The researcher interviews the contracting companies representatives and asks them to
fill the questionnaire during the interviews. The interview gives, to a far extent, accurate
and clear answers due to the clarifications which are made by the researcher. The

interviews have many advantages such as:

¢ Providing high percentage of responses.

® Decreases the possibility of understanding the question in several perceptions by the
respondents. The interviewer introduces the questions by the same way for all
respondents. This gives all respondents common ground for answering the questions.

¢ Providing clear replies.

¢ Eliminating the tedium and idleness of the respondents.

Of course, the interviews need much time to fill the questionnaires. This disadvantage is
relatively minor compared with the above mentioned advantages.
Before carrying out an interview, the questionnaire is sent to the company and specific

time and date are determined for interview.

This provides a chance for the contractors to study the questions before answering them.
In the beginning of the interview the researcher introduces himself to the respondent to
create a friendly atmosphere, and then he thanks the respondent and affirms that all the
data to be collected would be used only for the research and would not be transferred to

any other institution.
In the interviewing procedure, the researcher has been cautious not to be biased and not
to direct a contractor to specific answers. In the end of the interview, the researcher

expresses his deep thanks to the respondent for his effort and time. It is important to say

that during the interviews many contractors show their interest in the subject matter.
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3.12 Population and sample

The studied population includes the contracting companies in Gaza Strip who have a
contractor's union valid registration in June 2011. As resource management is a
somehow sophisticated activity, the researcher addressed his study towards the top
contracting companies of the first, second, and third class according to the contracting

Union classification.

3.13 Data coding and data analysis

The use of computers requires that answers given by the respondents be coded into
numbers before the actual data analysis (Weisberg and bowen, 1977). The coding
process for closed ended questions consists of recording the number of response. The
response categories must be mutually exclusive, so no answer can fit more than one of

the categories (Weisberg and bowen, 1977).

The returned questionnaire was numerically coded to enter the data systematically and
efficiently. Data was entered using the statistical package for social sciences (SPSS)
software. Double check, manually and by computer, was made to ensure data cleaning.

Statistical analysis for the data was conducted using the SPSS as follows:

¢ Defining and coding of variables.

¢ Summarizing the data on raw data sheet.

¢ Entering data.

¢ Cleaning data (Double check).

After applying the above-mentioned steps, the descriptive statistic method has been
used. The descriptive method is one of analysis method which provides a general
overview of results. It gives an idea of what is happening (Naoum, 2007). In this study,

frequency distribution and percentage were used to describe aspects of data.
The researcher uses this method because large amounts of data were gathered. It is often

useful to distribute the data into categories and to determine the number of individuals

or cases belonging to each category. This is called "category frequency"

47

www.manaraa.com



(Naoum, 2007). In this research, the data were presented in forms of tabulation, bar

charts, and pie charts

3.14 Developing and evaluating the computerized system

The researcher has developed tailored construction resources management software that
suits Gaza Strip contracting companies. This software was developed depending on
survey results, literature review, the experience of the researcher and other experts in
construction resource management in Gaza Strip, and the relevant computerized
packages that the researcher reviewed such as Navon study (2002). He developed and
evaluated an automated model for management and control of materials ordering,
purchasing, and supply and use. In order to evaluate the model under real conditions,
the model was implemented in a prototype system and used in ongoing construction
projects. The software was developed using PHP programming. These skills increased

the capability of the researcher to develop the software.
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Software initial frame work is illustrated in figure (3.2).

Input data

Basic data:

Include data about:
-Company and project
- Activity pool
-Project activity
-Company labor force
-Equipment
-Materials

-Materials need
-Purches orders
-Activity mat Quantity
-Mat must be in site
-Mat must be purched

-Mat price at purches order

data

Processing

Processing

Figure (3.2) construction resources management system

v

A

y

Data base

Output data
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CHAPTER (4)
SURVEY RESULTS

4.1 Introduction

In this chapter, the results of the field survey are presented and discussed. The chapter
illustrates and discusses the characteristics of the study population, application of
construction resources management tools and techniques in construction projects,
computer applications in resources management systems in construction projects, and

Implementation of construction resources management systems.

4.2 Study population characteristics

The general characteristics of the study population were investigated. They include the
field of work, classification of contractors, experience of respondents, number of
employees, values of executed projects during the last five years, and the person in-

charge-of managing construction resources.

4.2.1 Year of establishment

Figure 4.1 shows that only (16.6%) of the contracting companies were established
before 1994. (43.8%) of companies were established from 1994 to 2000, while (39.6%)
of them were established after 2000. This indicates that most of companies are

relatively newly established having less than 11 years of experience.

Year of establishment

50%

43% 40% °

- 40%

- 30%

17% | 20%

- 10%

‘ : 0%
Before 1994 From 1994- After 2000

2000

Figure 4.1: Year of establishment of contracting companies
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4.2.2 Field of work

Table 4.1 demonstrates that the building represents the highest field of work for
contractors with 95.8 % (46) in buildings, 79.2 % (38) of work was in roads, 66.7 %
(32) in water and sewage and 18.9 % (9) of contractors work in electro mechanics
projects.

Table 4.1: Field of company specialization

Company work field Main

Frequency 46
Percentage% 95.8
Frequency 32
Percentage% | 66.7
Frequency 38
Percentage% | 79.2
Frequency 9

Electro mechanics Percentage% | 18.9

Building work field

Water and sewerage works

Roads works

4.2.3 Respondents designation
Figure 4.2 shows that 25 % (12) of contracting companies respondents were site
engineers, 27.1 % (13) were projects managers, 37.5 % (18) were the owners of

organization and 5 % (5) were office engineers.

Respondents designation
11%
37%
25%
27%
O Owner Organization O Project Manager
O Site Engineer O Office Engineer

Figure 4.2: Respondents designation
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4.2.4 Experience of respondents

Figure 4.3 shows that 18.8 (19%) have experience from one to three years, 10.4 (10%)
of respondents have experience from 3 to 5 years, the percentage 20.8 (21%) of the
respondents firm have experience between 5 to 10 years at construction works and 50 %

(24) of respondents who have experience more than 10 years.

Experience of Respondents (Years)

50%

50%

- 40%

- 30«

21% 19, °

- 20%

10%
. 0%

More than 5.1-10 3.1 -5¥rs 1-3Yrs
10.1 Yrs Yrs

Figure 4.3: Experience of respondents (years)

4.2.5 Classification of contractors
Table 4.2 illustrates that about forty percent of contractors (37.5%) are classified as first
class in building works. (27.1%) of them are classified in first class in sewage and water

works and (31.2%) of the respondents are classified in first class in roads works.

Table 4.2: Degree of classification

Compgny clgsmﬁcatlon accordmg t.he First class | Second class | Third class | Others
contracting union for the following fields

g Frequency 18 13 15 0

Building works Percentage% 37.5 27.1 31.2 0.0
Water and sewerage Frequency 13 7 12 0

works Percentage% 27.1 14.6 25 0.0
Frequency 15 7 16 0

Roads works Percentage% 312 14.7 333 0.0

These results reveal that the organization size of contracting companies in Gaza strip are
small. This means that most contractors execute their projects mainly using

subcontractors. In fact, subcontracting is an essential component of almost any project.
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4.2.6 The value of executed projects during the last five years

Table 4.3 shows that (37.5%) of respondents executed projects with a value between 0.5
to 1 million dollars, during the last five years. (12.5%) of contracting companies
executed projects with a value between 1.1 to 2 million dollars, and (33.3%) of
contractors executed projects with a value of more than 2 million dollars. This indicates

that most of executed projects are of small size.

Table 4.3: Distribution of value of executed projects

Total amount of executed projects Freauency | Percentace
during the last five years (in million dollars) 4 Y e
0.5 and lesser 8 16.7
0.51-1 18 37.5
1.1-2 6 12.5
More than 2 16 33.3
Total 48 100.0

4.2.7 Number of employees and their qualifications

Figure 4.4 demonstrates that (39.6%) of respondents have 10 employees or less, whilst (8.3%)
of contractors have more than 20 employees, (35.4%) of contracting companies has from 10

tol5 employees. This indicates that most of companies are of small size.

Number of Emplloyees
50%
40%
35% - 40%
- 30%
17% . 20%
8% - 10%
l I . . . 0%
More than 15 to 20 10to 15 10 and
20 below

Figure 4.4: Distribution of respondents' number of employee.
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4.3 Implementation of construction materials management systems
Implementation of construction materials management systems on construction projects
provides the contracting company with many benefits and it can solve many problems

that may face the contracting company.

4.3.1 The importance of knowing waste percentage for different building materials
As Table 4.4 indicates, most contractors think that knowing waste for different building
materials help them to determine the exact quantities required for a project, help to price

tenders more accurately, help to finish the project successfully and to prepare accurate

bill of quantities.

Table 4.4: The importance of knowing materials waste percentage

IS
8 S
S & S %
3 Tl s | s | 8 £
g IS + S8 en )
) Q — Q s = o
< [} (5] o] (0] ] < =
No. Importance > (3] S B T s () 8,
S| 2|23 2222
g @ | 2|l a2 &0
=i = ) o
2 g & =
n
N
1 Help to determine the exact required quantities. 39.6 | 52.1 | 91.7 | 83 _ _ | 431 86
Ipcrease the chance for obtaining the project 125 | 319 | 444 | 27.1 | 229 | 62 32 | .64
finance.
3 | Help for preparing accurate bill of quantities. 27.1 | 542 | 81.3 | 16.7 2.1 | 404 | .81

4 | Help contractors to price tenders more accurately. 375 | 458 | 833 | 104 | 42 | 2.1 | 413 | .83
5 Help the contractor to have a better chance to win
the tender. 375 | 333 | 70.8 | 20.8 | 42 | 4.2 396 | 79
6 | Knowing the real requirements for the project
(materials-time-cost) 25 542 | 792 | 16.7 | 4.2 _ 4 .8
7 Help to finish the project successfully and have 354 | 479 | 833 | 146 ) 21 4.15 | .83
profits.
8 Help in preparing a good schedule program 3.79 | .76

. . . 27.1 | 39.6 | 66.7 | 20.8 | 104 | 2.1
including project resources.
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4.3.2 Benefits of implementation of materials management on construction projects
Table 4.5 outlines the benefits of construction materials management systems according
to contractors' opinions and most of contractors (93.8%) believe that reducing the costs
of project materials. From the information in table 4.5 it is clear that most of contracting
companies (85.1%) consider that reducing duplication of materials orders, while
(79.2%) consider that waste reduction.

On the other hand the benefits, which have lesser effect, better relationships with
suppliers (58.3%), while (60.4%) complying to enhancement of quality control and

Improving labour productivity.

Table 4.5: Benefits of implementation of materials management software on
construction projects

IS
[
s : < .
3 g < | 2 =
s 22|38 E
g | 8| & 8|8 8|58 |z
No. Benefit 5 5 f & G 5 é) g
S| 8| 5| | 8] 3 b
S I 8| & | = k2
= < 2| 8 o | =z
> < @ X >
s | 2”22 E| S
> T Wl = 3| »
1 | Reducing the costs of project materials. 41.7 | 52.1 | 938 | 2.1 | 2.1 2.1 | 429 | .86
Better handling of materials. 16.7 | 604 | 77.1 | 188 | 2.1 2.1 | 387 | .77
3 | Reducing duplication of materials orders. | 333 | 438 | 771 | 188 ) 40 | 402 g
4 M.aterlals. are tlmgly available on site 417 | 333 | 75 | 188 | 62 i il o
with the right quantity. : .
5 | Improving labour productivity. 25 | 354 | 604 | 292 | 83 | 2.1 | 373 | .75
6 | Complying to time schedule. 60.5 3.77 | .76
7 | Complying to enhancement of quality 20 | 375 | 604 | 312 ] 62 | 21 | 503 | s
control. : :
8 Improvmg follow up and monitoring of 312|396 | 708 | 208 | 42 | 42 | 5g0 | g
construction materials. : :
9 | Better relationships with suppliers. 27.1 | 312 | 583 | 208 | 125 | 83 | 3.56 | .71
10 | Waste reduction. 354 | 438 | 792 | 125 | 42 | 42 | 402 .8

11 | Reducing the space for materials on site. | 27.1 | 39.6 | 66.7 | 20.8 | 83 | 42 | 395 | .79

12 | Obtaining  better price for the

- . 375 | 396 | 77.1 | 146 | 2.1 6.2
construction materials. 4 .8

13 Help the contractor to have a better chance to

win the tender. 312 | 375 | 685 | 167 | 6.2 83 3.77 76
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4.3.3 Importance of materials management systems to solve some problems

Table 4.6 lists the contractors’ opinion about the extent of effect of implementing

materials management system to reduce material problems on construction site. The

results show that the majority of contracting companies believe that it's important to

implement a construction materials management system to overcome most of material

management problems. The results also show that the problems which have more

conscious on its importance "Materials are not available" (81.2%), late delivery to the

site (81.2%), and deliver materials with wrong quantities (79.2%).

Table 4.6: The importance of implementing a materials management system

I3
= IS
S ]
£ T | Z &
& = = =
E £ | & 5
T 2| E|§ |3
No Problem R 2 g 5 ﬁ 8
- N - -
g £ | 3| 8] 3 =}
= S 8- g =i S| o
e} - E o > > 3]
| 8| E | 5|3 |% =
E = o = = =
= 22 | 3|3z
O g ] gl gl
> = N Z < <
1 | Materials are not available. 333 | 479 | 812 | 146 | 42 - 4.1 .82
i i i i 3.94 .79
2 Mater.lals are not available with required 208 | san | 75 | 220 | 21
quantity.
3 Late delivery to the site. 333 | 479 | 812 | 146 | 4.2 _ 4.1 .82
i 3.95 .79
4 | Slow response from the consultant engineer 71 | 479 | 75 | 138 | 62 B
about submittals.
5 Deliver wrong materials. 208 | 583 | 79.1 | 16.7 | 4.2 _ 3.95 .79
6 | Deliver materials with wrong dimensions. 312 | 417 | 729 | 20.8 | 6.2 _ 3.98 .8
7 | Deliver materials with wrong quantities. 188 | 604 | 792 | 104 | 104 _ 3.88 | .78
8 | Increase materials quantity in storages. 20.8 | 438 | 64.6 | 333 | 2.1 _ 3.83 | .77
9 | Burglary, theft and vandalism 25 | 458 | 708 | 146 | 8.3 _ 3755
10 | Destroyed materials when deliver. 27.1 | 375 | 64.6 | 20.8 83 _ 3.71 74

4.3.4 Material waste on site

This section, was divided the factors that are causing increase in material waste on

construction site into five groups. They are: on site practice; material handling;

transportation; site management and supervision on site. The total numbers of factors

are 22 factors.
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a. On site practice

Table 4.7 represents the factors related to on site practice which cause increase waste on
construction site. The results show that the majority of contracting companies believe
that most of the factors, which are shown in Table 4.11, cause waste increase on
construction site. They believe that the factors which have bigger effect on causing
waste increase on construction site are improper cutting of material (87.5%), materials
damage on site (81.4), and manufacturing defects (79.2%).

On the other hand, the factor which they believe has the lowest effect on causing waste
increase on construction site is the existence of unnecessary materials on site (56.1%).
This comes in line with Al-Mogany study (2006), who concluded that more than 70% of

contractors consider that which factors causes waste on construction sites.

Table 4.7: Factors that increase waste on the construction site (Group a)

IS5 3 IS5
5 £ 8 3 2
@ IS 3 o ® IS @ s
© 3 298 | s o 5
. . Bl 2|25 8| |85 |8
No | Factors causes increase waste on site &0 o = B k5 o Sl IR g,
S g | @& g | 82| = | <
5| 02 | £ 5| &8 b
E S |55 & °|= 5
5| B ("E| 2| 2|5 =
> T | W+ | = 3 | >
1 | Materials damage on site. 56.2 | 312 | 814 | 104 - 2.1 | 439 | .88
Improper cutting of materials. 50 | 375 | 875 | 125 | _ _ | 438 88
() B .
352 7
% 3 Ex1s.tence of unnecessary materials 29 | 333 | 561 | 220 | 146 | 62
8 on site.
& 4 Overproduction/Production of a
‘% quantity greater than required or 188 | 438 | 626 | 229 | 146 | _ |3.67|.73
5 earlier than necessary.
= 5 | Manufacturing defects. 29.2 50 79.2 | 14.6 _ 6.2 | 396 | .79
< | 6 | Burglary, theft and vandalism. 333 [ 292 | 615 | 312 | 62 | - |389] .78
7 | Lack of materials (due to closure). 375 | 208 | 583 | 27.1 | 83 |62 |3.75| .75
8 | Poor storage of materials. 292 | 417 | 709 | 20.8 | 8.3 1392 .78
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b. Materials handling

Table 4.8 represents the factors related to materials handling group which cause

material waste increase on construction site. (72.9%) of the contracting companies think

that "duplication of transporting material on site” causes waste increase, (75%) of them

believe that "insufficient instructions about handling materials on site" causes waste

increase, and (75%) of the respondents believe that "improper handling of materials on

site" causes waste increase.

Table 4.8: Factors that increase waste on the construction site (Group b)

materials on site.

S 5 S
3 £ 8 3 2
é IS 3 51 ® § % s
o 3 goﬁ 151 3 o 5
, , e £ |23 2 | £ | & | g o
No. | Factors causes waste increase on site %‘3 °© =8| o %‘) éﬁ 2
= | 8|22 8| &5 2 g
Bh > O & © = =
= s} 5 "Eo 3 3 = 3)
2|l 5 |>2| = | 2| & =
) o = = o
> T |+ = 3 >
= 9 | Improper handling of materials on site. | 22.9 | 52.1 | 75 | 25 - 1379 | 076
[
. p— OD
B = D N N . N
L £ uplication of transporting material on
5= | 10 | PUP porting 29| 50 | 729 | 188 | 62 | 21 | 385 | 077
= £ site. : :
~~ ': . . . . .
m Insufficient instructions about handlin
= 11 € 1167 | 583 | 75 | 104 [ 104 | 42 | 379 | 076
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¢. Material transportation

Table 4.9 represents the factors related to transportation group which cause material
waste increase on construction site. (85.4%) of the contracting companies believe that
"improper material transportation” causes waste increase, and (75%) of them think that

"storing materials in far away stores" causes waste increase.

Table 4.9: Factors that increase waste on the construction site (Group c)

Factors causes increase
waste on site

Z

)
Very high degree effect %
High degree effect %
> Very high degree effect
+ High degree effect %
Mid degree effect %
Little degree effect %
Very little degree effect %

Mean
Weight percentage

[o8)
o
[@)
~
[
=)

854

,_.
N
W
o
—

12 | Improper materials. 4.23 | 0.85

storing materials in far
away stores

13 271 | 479 | 75 | 146 | 42 | 6.2 | 3.85| 0.77

©
Transportation

d. Site management

Table 4.10 represents the factors related to site management which cause waste increase
on construction site. The results show that the majority of contracting companies
believe that the factors which have bigger effect on causing material waste increase on
construction site are "Lack of material and time waste management plan" (79.2%), " and
" Shortage of technical professionals in the contractor’s organization" (79.2%). On the
other hand, the factors, which have lower effect on causing waste increase on

construction site, are "Contractors slowness in taking decisions" (70.9%).
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Table 4.10: Factors that increase waste on the construction site (Group d)

+
S 3 S &
E R % IS IS8 E %
LI O - I = R - T <
. . L 3] Q 5]
No Factors causes increase waste on site o £ || 2 % g s =
QO)D 0 = © ”6 ) Q E
o 8 b 8 [} o o )
= B | 25| £ 5| 2 K3,
& o N+ N T S = =
= = 5 2 8 =
2 S | s s = o
o = = = = 3)
> T W T = — >
g 14 Lack of material and time waste 396 | 396 | 792 | 188 |21 | - | 417 | os3
g management plan. . .
= Poor qualification of the contractor’s
g 1 . . . 354 | 417 | 771 | 16.7 | 6.2
2 > technical staff assigned to the project. - | 406 | 031
<
= 16 Prov1d1ng project team with insufficient 133 | 458 | 790 | 167 |20 [ 21| 406 | 0s1
o information. . .
N 17 Shortage o,f techm'cal Professmnals in the 354|438 | 192 [188 |21 | _ |43 | om
'a; contractor’s organization. . .
= 18 | Contractors slowness in taking decisions. 292 | 417 | 709 | 25 |21 |21 304 | 078

e. Site supervision

Table 4.11 represents the factors related to site supervision group, which causes
material waste increase on construction site. The results show that the majority of
contracting companies believe all factors shown in Table 4.11, have a lowest degree
effect on waste increase on construction site. This result shows the non adversely

relationship between the contractor and the consultant.

Table 4.11: Factors that increase waste on the construction site (Group e)

No Factors causes increase waste on site

Very high degree effect %
High degree effect %

> Very high degree effect
+ High degree effect %
Mid degree effect %

Little degree effect %
Very little degree effect %
Mean
Weight percentage

19 | Poor qualification of consultant

w
@
w
w
©
=)}
2
N
o
~
o
—
~
=)}
0
[

g engineer’s staff assigned to the project. ) ) ' | 375 | 075
% | 20 | Delay in performing inspection and
. 479 | 146 | 625 | 16.7 | 16.7 | 42

o testing by the consultant team. 3.85 | 0.77
? 21 | Poor coordination and communication
) among the consultant, the owner and 39.6 | 354 | 75 | 125 | 125 | 62 | 3.89 | 0.79
(2 the contractor.

22 | Change orders. 31.2 | 25 | 562 | 27.1 | 146 | 2.1 | 3.69 | 0.74
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4.4 Labor: Factors which affect the productivity of the workers:

Table 4.12 shows that the greatest percentage of the factors affecting on the increasing
of labor productivity according to contractors' opinions, which requires that the program
would facilitate the workers management process. The results show that majority of
contracting companies believe that the most important factors which have a big effect
on increasing the productivity of the workers are the workers discipline (93.8%), the
stability of the work (89.6%), good management of the workers (89.5%), relation
between workers (87.5%), incentive payments (83.4%), creating competition (83.4%)

and limited time allowed for estimating process (80%).

On the other hand the factors affecting on the increasing of labor productivity according
to contractors' opinions, which have lesser effect are health insurance (58.3%), distance
from home (58.4%), the contribution of the trade union solving their problems and
claims (52.1.4%), cultural differences (50%), and worker participation in decision-

making (39.4%).
This result coincides with the results of Aynur and Sedra (2006). The suitable

description for this consensus that the factors very necessary for contractors regardless

of the location of research, economic level, or the culture of organization.
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Table 4.12: Factors which affect the productivity of the workers

IS 3 R °
3 RS 3 &0
Factors causes increase the productivity| 8 = %ﬁ S| 8 = S § %
the workers Bl I A s | & |2 &
<= 5 |22 8 T &
.20 o) > N ) = ‘D
<= o 55 “g = =
o | PE| = = o
Q == =] R~ (3
> T W+ = — >
1 | The workers participation in organizing
the company as well as caring about their | 33.3|47.9| 81.2| 14.6|2.1 | 2.1 |4.08] 0.82
personal status.
2 | The contribution of the trade union
solving their problems and claims. 22.9129.2|52.1|354|83 |42 |3.58]|0.71
3 | Health insurance. 20.8| 37.5|58.3|27.1| 12.5]| 2.1 |3.63|0.72
4 | The stability of the work. 25 164.6|89.6/62 |42 |- 4.1 |0.82
5 | Relation between workers. 2291 64.6| 87583 |42 |- 4.06| 0.81
6 Good management of the workers. 56.2|33.3| 89.5| 104 - - 4.46 ) 0.89
7 | Workers discipline. 438150 1938121 |21 |21 [431]0.86
8 | Official concern. 41.71354|77.1| 18.8| - 42 |41 |0.82
9 | Social insurance. 18.8145.8| 64.6| 16.7| 12.5]| 6.2 | 3.58]| 0.72
1
0 Health-and-safety conditions. 3751417792104 62 |42 |4.02]0.8
11 | Work satisfaction. 5831229|81.2|14.6| 2.1 | 2.1 |433]|0.87
12 Creating competition. 54.2129.2| 834125142 |- 4331 0.87
13 Sharing problems and their results 22.9|41.7164.6| 3121 4.2 | - 3.8310.77
14 cultural differences 16.7|33.3| 50 |29.2|12.5|8.3 |3.75|0.75
15 | Worker participation in decision-making | 10.4| 29.2| 39.4| 41.7| 8.3 | 10.4| 3.21| 0.64
16 | Distance from home 16.7| 41.7| 584 | 12.5]| 12.5| 16.7| 3.29| 0.65
17 Incentive payments. 54.2|29.2| 834 147| 2.1 |- 4.35] 0.67
18 Giving responsibility. 22.9|45.8| 68.7| 18.8| 12.5] - 3.791 0.76
19 Amount of remuneration 45.81354(81.2| 14642 | - 4.2310.85
20 | Assign contracts with workers. 27.1139.6| 66.7|20.8|4.2 |83 |3.73|0.75
21 | Insurance for injury workers in the 41.7137.5(79.2|1 12542 (4.2 |4.08|0.82
workplace.
22 | Facilities of workplace (availability 4581354 (81.2|14.6(4.2 |- 4561 0.9
material & equip)
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4.4.1Factors affect in reducing the productivity of the workers

Table 4.13 demonstrates the greatest percentage of factors which affecting the reduction
of labor productivity 91.7% that is not satisfied with the workers and the lowest was to
inspection delay is 37.6%. This requires that the program would provide some things that
would alert the constructors in order to achieve satisfaction of workers. For example,

allowances, health insurance and social insurance .... And so on.

Table 4.13: Factors affect in reducing the productivity of the workers

IS 3 IS8
&) - o L [}
S5 |2E| S| 5|3 %
Factors affect in reducing the 8 L | 5| 8 & 8 =
ductivity of the work 2| v |28l 5| |2 3
NO productivity of the workers 8 s |58 & 3 2 5
) m | E£8| & B | 8 Q.
o— Q o0 Q = -
= < 2= 3 = = )
> < N o) > g X
o = am = = o S v
> | E |wx| 2| 3|5 = | B
1 | The workers are not satisfied. 625 | 292 | 91.7 |62 |21 - 452 109
2 | Misunderstanding between workers. 292 | 583 | 875 | 125 | - - 4.17 | 0.83
3 | The personal problems of the workers. 292 | 458 |75 167 | 42 |42 |392|0.78
4 | Construction volume. 188 | 39.6 | 584 | 20.8 | 16.7 |42 | 352 |0.7
5 | Difficulty with recruitment of workers. | 22.9 | 31.2 | 54.1 | 20.8 | 16.7 | 83 | 3.44 | 0.69
6 | The complexity of the project. 354 | 312 | 66.6 | 167 | 146 | 2.1 3.83 | 0.76
7 New workers 25 39.6 | 64.6 | 20.8 | 125 | 2.1 3.73 | 0.74
8 | Dont distributes new workers with old. | 271 | 354 | 62.5 125 |62 |62 |371 074
9 Sycological pressure on workers. 29.2 | 50 79.2 | 83 104 | 2.1 3.94 | 0.78
10 | Unqualified training for workers. 396 | 417 | 813 | 146 | 62 | - 4.17 | 0.83
11 Inspection delay. 18.8 | 18.8 | 37.6 | 354 | 18.8 | 83 32 0.64
12 Formen change. 29.2 | 375 | 66.7 | 25 6.2 2.1 3.85 | 0.77
13 Absenteeism from the work site. 56.2 | 292 | 854 | 104 | 2.1 2.1 4.35 | .087
14 Change order. 18.8 | 354 | 542 | 16.7 | 229 | 6.2 3.38 | 0.67
15 M . 479 | 312 | 79.1 | 125 | 83 - 4.19 | 0.85
anagement experience.
16 Unemployment. 292 | 292 | 584 | 125 | 18.8 | 104 | 3.48 | 0.69
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4.4.2The mechanism of workers selection:

Table 4.14 shows that the greatest percentage of how are selected the companies
workers 72.9%, which is by experience and lowest was though a contest, this also
shows that the greatest percentage of way of fixing the salaries of workers is 93.4% that
commonly in the market and this require from further studies to consider making

periodic references for the wage of workers and their productivity in Gaza Strip.

Table 4.14: The mechanism of workers selection

Question Percent
How do you select your workers?
Experience 72.9
Fame 27.1
Contest 0.0
100.0
What is the criterion of determining the wage of the workers?
Previous Contracts 4.2
What is common in the trade 93.8
The minimum which is specified by the Ministry of Labor 2.1
100.0

4.4.3 The impact of the workers increasing the duration and cost of the project:

Table 4.15 shows the wast proportion of the degree of the influence factors which
related to the workers in increasing the duration and the cost of the project, the limited
number of the workers is 91.6% and absence of worker is 85.4%. The lowest as 25%,
which is factor of difference in political affiliation and party for workers, and this
requires that the program helps the project manager to find alternatives in the limited
number of the workers absence of workers and also helps to know the requirements of

each working day of the days of the project.
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Table 4.15 The impact of the workers increasing the duration and cost of the

project
* (5]
S 3 N &0
S IS S
NO Factor 50 |85 ¥ 2 5 g 2
Q 3 & 3 S ) Q ) g,
& £ | 8g| & s | £ = b
2)0 © = o b5 g 2)0 <=
g g | 8| g o | 1
50 S &) = o0 =
25|78 8| ¢ |E =
2 ™ | PR = = 2
5] o = = = 5}
> T W p — >
1 The limited number of the workers. _ _
458 | 458 | 91.6 | 8.3 4.38 | 0.88
2 Aging workers in the project. 25 521 | 771 | 167 |42 |21 394 | 0.79
3 The absence of the workers. 458 | 39.6 | 854 | 146 | _ _ 431 | 0.86
4 | The differences of workers in
5 | Imprecise prediction concerning the
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4. 5 Factors which related to equipment that impact on the duration and cost of the
project

The below table 4.16 shows that the most influential factors which related to the
equipment on the duration and cost of the project is the quality of construction equipment
(93.7%), the availability of construction equipment in the market (89.6%) and how to use of
construction equipment (79.2%). This requires the computerized to facilitate the worker
of project manager in the management and requires companies rehabilitate workers to

the right way to deal with the equipment.

Table 4.16: Factors which related to equipment and impact on the duration and
cost of the project

1S3
3 3
. . . L Qe IS L I5)
Factors affect in 1ncresing duration and 35 & 8 8 R = S &
NO. cost the project 3 S 22| 8] &8 =
50 T P “ag [5) &b N
S 8 ) ?D ® 3 o 5y
5| BESJ E| 5|2 &
- I R R AR
sl B P83 = | 2|35 |3
> | £ Wwsg = | 3 |>y= | B
1 Availability of construction equipment
in the market. 375 | 521 | 89.6 | 104 | _ 427 | 0.85
2 The quality of construction equipment.
479 | 458 | 93.7 | 6.2 - - 4.12 | 0.82
3 | Lifetime of construction equipment. 18.8 | 479 | 66.7 | 229 | 104 | - 3.75 | 0.75
4 | Price of construction equipment. 18.8 | 479 | 66.7 | 27.1 | 62 | - 3.79 | 0.76
5 | How to use of construction equipment. 27.1 | 521 | 792 | 146 | 62 | - 4 0.8
6 | Size of equipment. 20.8 | 354 | 56.2 | 229 | 20.8 | - 3.56 | 0.71
7 | Weather condition. 18.8 | 25 43.8 | 39.6 | 125 | 42 | 3.42 | 0.68
8 Availability of space 146 | 458 | 704 | 292 | 83 2.1 |3.63 | 0.73
9 | Proper equipment planning and selectin | 354 | 37.5 | 729 | 167 | 6.2 | 42 | 3.94 | 0.70
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4.5.1 The taken procedures in case of unexpected actions which disagree with the

planning:

Table 4.17 proves that the most constructors are resorting to the available equipment in

their company or subcontractors in the event of an emergency such as lack of equipment

or sudden failure. This requires the program to help the project manager in determining

the daily needs of the project equipment.

Table4.17: The taken procedures in case of unexpected actions which disagree

with the planning
Question Percent

The late arrival of materials to the work site.

Change the supplier 58.3
Rely on the equipment of the company 354
Continue with the supplier 6.2
The arrival of materials which contradict the specification.

Change the supplier 77.1
Continue with the resource 8.3

Rely on subcontractor 14.6
Sudden breakdown of the equipment which affect the schedule

Purchase new equipment 27.1
Change the time line 16.7

Rely on subcontractor 56.2
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4.6 USING COMPUTER IN RESOURC MANAGEMENT

4.6.1 Respondents' Efficiency of Using Popular Computer Software

Table 4.18 shows the respondents efficiency of using popular computer software. These

results illustrate that the most of companies (97.9%) are using computer in the

company. Ms-Excel Spreadsheet, where 97.9% of respondents have using Ms-Excel

Spreadsheet and 97.9% of them have capabilities in using Ms-Word. 74.5% of

contractors have capabilities in using Ms-Project. While only 14.9% of respondents

have very good capabilities in using Ms Access and 68.1% of them have capabilities in

using AutoCAD. The distinguishing place of Excel may be referred to its advantages

which are stated by:

Christofferson (1999) as the following:

® it is inexpensive.

® it is easy to use.

¢ it can be customized to the company style of doing business.

e it is very powerful.

Table 4.18: Efficiency of respondents in using popular computer software

Question Percent

Do use the computer in the company?

Yes 97.9

No 2.1

100.0

What are computer program that you use in your company?

MS-PROJECT 74.5
EXCEL 97.9
WORD 97.9
ACCESS 14.4
AUTOCAD 68.1
OTHER( (specify)
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4.6.2 Benefits of using software packages and the important of computer use in the
management of resources
Table 4.19 shows the benefits obtained by using computerized in the management of

resources. The results indicate that most of contractors surveyed believe that using of
computer software will be very beneficial in general. These benefits are

¢ Building archive for previous projects about the cost of resources.

e Save the effort and Minimizing errors.

¢ Building general prices database.

® Fast cost and saving time.

Table 4.19: Benefits obtained by using construction resources management system

S 3 ®
NoO. | Factor affect of computers in the manageme| 3 £ | 2% 8 S | 8 g
on Q &~ [} on
resources 2 s |58 9 g | S g
= B | 29| £ L oa
= S ) o = =
S|l 2|58 3|2 |%ls | B
> < > o 3 > & o
3 =y s = k= ) ) o
> | B |wx| 2 | 3|5 = | B
Ensure archive of all projects about the cost
1 | of resources 60.4 | 333 | 934 | _ 41 | 21438 | 088
2
Save the effort. 354 | 542 | 896 |83 |21 |- |4.19 |0.84
3 | Save the time. 439 [ 479 [ 928 [42 |21 [21]423]085
4 Save the cost. 43.8 31.2 75 20.8 4.1 2.1
41 1082
5 | Ensure the credibility.
229 [27.1 |50 [ 229 | 188 |83 ]335 | 067
6 | Ensure proper taken procedures at the right | 27.1 | 33.3 | 60.4 | 18.8 | 12.5 | 8.3 3.56 | 0.71
time.
7 | Facility of updating of resource prices. 37.5 | 27.1 | 646 | 167 | 146 | 42| 3.71 | 0.74
8 | Provides an opportunity for communication
. 417 | 271 | 688 | 146 | 104 | 6.3 | 3.85 | 0.77
between the project team.
9 | Contribute to updating the resource data
. 39.6 [ 27.1 | 66.7 | 22.7 | 62 |4.1]3.89 |0.78
continuously.
10 | Assist in selection of suppliers. 35 125 |60 ]208 | 125 | 6.2)3.67 | 073
11 | Reducing the opportunities to commit errors. | 41.7 | 229 | 648 | 27.1 | 62 | 2.113.92 | 0.78
12 | Ensure that resources are not forgotten any | 31.3 | 375 | 688 |25 162 |- |3.83 076
13 | Contribute to saving the cost of the
333 [ 292 | 625 |25 |83 [42]371 | 074

communications.

69

www.mana

raa.com




4.6.3 Obstacles that are facing the local companies in using construction resources
management software

Table 4.20 represents the obstacles, which are facing the contractors in using
construction resources management software. These results show that the majority of
respondents (95.8%) consider absence of understanding of construction resources
management software is the most important obstacle that affects the using of
computerized resources management packages. (95.8%) of the respondents think that
Shortage of user friendly computer programs by the contractor has big effect on using
computerized resources management packages. Another observation noted from Table
4.14, (54.1%) of the contractors believe that difficulty of dealing with available

programs.

Table 4.20: The obstacles which are facing contractors in using construction
resourcesmanagement systems .

S + o
% = S &
= = fé RS g = g g
NO. Obstacle s | S| 285l |5 |58¢ 3
b o s =) ~ <| = o
& 5| 5|2 | & 2 8 g
E|&|=g|3|g|ggls | =
— E > ol QO o O oy =
> | S | 5E 2|3z |~ 5 &
O > Q B
> 7 -
1 No understanding for importance
of computer program. 604 | 354 | 958 |21 |21 _ |45 |09
2 Shortage of user friendly computer
programs. 604 | 354 | 958 |21 |21 _ 377|075
3 The high cost computer programs.

25 542 | 79.2 104 | 4.2 6.2 2.81 | 0.56

4 Difficulty of dealing with available

programs. 83 | 458 | 541 |354 |42 6.2 | 335 |0.67
5 Shortage of qualified persons in
6 The need for training on computer
program. 333 | 438 | 77.1 | 104 | 104 | 21 |3.94 | 079
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4.7 Hypotheses Testing

4.7.1 Testing the correlation between groups

This section discusses the relationship between the different groups of resource
management factors. The Personal Correlation Test was conducting to find out the
different agreement and disagreement for contractors. This test based on assuming null
hypotheses (Ho) of existence of no significant relationship between the different groups
of resources management factors. The null hypotheses (Ho) is rejected if they obtained

significance is less than a = 0.05.

4.7.2 Correlation between groups affecting in resources management

Table 4.21 presents the Personal correlation coefficient between all groups affecting in
resources management. As shown in Table 4.21 most of the P-Values were below o =
0.05, which means the rejection of (Ho). This means the existence of significant
relationship between the most groups, while the correlation coefficient between
importance of material waste related factors and factors increase duration and cost of
project equals to 0.146 with P-value (Sig.) = 0.323. The P-value is greater than the level
of the significance o = 0.05, so there is no significance relationship between client

related factors and external environment factors.
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Table 4.21: Correlation between groups affecting in resource management system

2 | o0

s 8 8 g8y s, o 5 .2 8 |« £ %
= F| 8 B8 FEF|EEEEE |5 qEF B8 S
Importance of | Person Correlation 403 | 461 | 465 440 312 .146 233 | 115
material waste | Sjg. (2-tailed) .005 | .001 | .001 .002 031 323 11 | 436
N 48 48 48 48 48 48 48 48 48
Benefit of Person Correlation 403 ST77 | 582 .369 .369 269 272 | .058
material waste | Sig_ (2-tailed) .005 .000 | .000 01 .01 .065 062 | .696
N 48 48 48 48 48 48 48 48 48
Problem of Person Correlation 461 | 557 .688 542 471 465 256 | .115
material waste | Sjg. (2-tailed) .001 | .000 .000 .000 .001 .001 079 | 435
N 48 48 48 48 48 48 48 48 48
Factor increase | Person Correlation 465 | 582 | .668 .588 .639 498 443 | 258
Waste onsite | Sjg. (2-tailed) .001 | .000 | .000 .000 .000 .000 002 | .076
N 48 48 48 48 48 48 48 48 48
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Table 4.21: Correlation between groups affecting in resource management system (cont)

Factor crease Person Correlation 440 | .369 542 588 .645 .695 203 267
productivity of | Sjg (2-tailed) .002 | .01 .000 .000 .000 .000 167 .067
the workers 7y 48 | 48 | 48 | 48 | 48 48 48 48 48
Factor reduce Person Correlation 312 | .368 471 .639 .645 462 266 135
productivity of | Sjg (2-tailed) .031 | .01 .001 .000 .000 .001 .068 361
the workers g 48 | 48 | 48 | 48 | 48 48 48 48 48
Factor increase | Person Correlation 146 | 269 465 498 .695 462 203 .280
duration  and | Sig (2-tailed) 323 | .065 .001 .000 .000 .001 167 .053
cost
of project N 48 48 48 48 48 48 48 48 48
Importance of Person Correlation 233 1 272 256 443 23 .266 203 .618
using computer | Sjg. (2-tailed) A11 ] .062 .079 .002 167 .068 167 .000
N 48 48 48 48 48 48 48 48 48
Obstacle of | Person Correlation 115 .058 115 258 267 135 .28 .618
using Sig. (2-tailed) 436 | .696 435 .076 .067 361 .053 .000
computer N 48 | 48 | 48 | 48 | 48 48 48 48 48
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CHAPTER 5

Construction Resources Management Software (CRMS)

5.1 Introduction

This Chapter presents the computerized system which the researcher developed to help
the Gaze Strip contractors to improve their practice in construction resources
management. The software was named "Construction Resources Management
Software" (CRMS). It also discusses the general concepts on which the development of
software was based. The chapter describes the software components, the software
evaluation and limitations are also discussed.

PHP (PHP: Hypertext Preprocessor) is a reflective programming language originally
designed for improving web cites. PHP is used mainly in server- side scripting, but used
from a command line interference or in standalone graphical applications.

Usage :PHP generally runes on a web server, taking PHP code as its input and creating
a web pages as output, however it is also popular for command-line scripting and client-
side GUI applications.

PHP can be deployed on most web servers and in almost every OS platform free of
charge. The PHP Group also provides the complete source e code for users to build,

customize and extend their own use site.

5.2 Concepts

The system of management construction resources is the one which works as web page
and do a lot of functions that helps the contractor to manage his project in successful
way.

He can make financial and time plain which the contractor in work site such as
materials, equipments and machine . It can also account its costs and analyze the prices

for each project activity.

The researcher reviewed the current situation of construction resources management in
Gaza strip by interviewing forty-eight contractors. He found out that the construction
resources management practices are generally inadequate and in the first stages. In

addition, he concluded that construction resources management practices are not done
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in a systematic way. The researcher aims, by introducing CRMS, at improving the

common practices of local contractors.

Ahuja et al. (1994) summarize the criteria for selection a software system as follows:
1. The software must be relatively easy to install and operate. The input data must
be easy to prepare, and the output reports must be understandable.
2. Data sorting is one of the base uses of computers.
3. It must be a fully tested system and should have a proven record.
4. The program should be flexible and have capacity for handling many types of
application.
5. The database must contain all the necessary elements so it can be managed to
generate the desired information reports.
6. The program should be compatible with other programs and systems in use in
the company.
7. The system must be economical in terms of installation, operation, and
maintenance.
The author tries his best to accommodate, as much as possible, the above mentioned

criteria in development of CRMS.

5.2.1 Computerized system
Figure 5.1open the program through any internet browser, where we put the program

then click inter.

Jsss donas - ol G2y

http://localhost/project/index.php

Figure 5.1: The first step
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5.2.2 Start sheet

Figure 5.2 illustrates the control panel appears which shows the user name and

password. This must be made established in advance to insure the privacy of the

company itself and protect it from information stealing.

Islamic Uninversity 2012

Figure 5.2: Username and Password

5.2.3 After that, we are registered to enter the page of the main program which consists
of: insert the new project and the project added such as Figure 5.3.

Islamic University of Gaza

CONSTRUCTION RESOURCE MANAGEMENT SYSTEM FOR GAZA STRIP BUILDING CONTRACTORS
2oso Jaoeuas Ailiaall gy Liall Yda £ g sl AL

ALl g Liall Al

Figure 5.3: The page of a new project
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5.2.4 Company and project information

Figure 5.4 illustrates to assume that we have no added projects, so we can include a new
project through clicking on (insert a new project) which shows us a new page to inter
the information of the project that is composed of : the mane of the project, the name of
the owner, the name of the financier, the date of beginning and ending the project, and
other information belonging to the contractor in analysis of price, such as the
preparation of risks, the proportion of profits, the proportion of the administrative

expenses. After entering all the foregoing click a button of submit.

(> FeiE=i) + —
B Google - 2§ (@] 7 htte://localhost/preject/sdd,prejectphp | [ || €( )

Islamic University of Gaza

CONSTRUCTION RESOURCE MANAGEMENT SYSTEM FOR GAZA STRIP BUILDING CONTRACTORS

25 Jeswas Adlaall gLl i £ g JUi)
EESXe
£gianll powl
Wl pod
Jyaall
2000 + 01 = 01 v el &l gl

8 bloll 4w
2wyl di

a1 bl Ao

oSl A (8) - alnsll ggi

Figure 5.4: General information of the project
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5.2.5 After that we’ve been automatically moved to the list of added projects to choose

from there the project which named in advance.

Islamic University of Gaza

CONSTRUCTION RESOURCE MANAGEMENT SYSTEM FOR GAZA STRIP BUILDING CONTRACTORS
9o Joui Ailaall gy Ldall Lda £ g sk JIA4)

Adlaal) a Ll Aaild

iia Ll gl Aglad Fls Jyaall ant llLal) anat £gpaal) g a
X 2012-06-30 2012-06-01 mal=illy Ayl &)l5m 1
®x 2010-03-10 2010-01-01 iugaza 2

Figure 5.5: The page of a added project

5.2.6 After click on the name of the project, for example (add one floor for training
center) we’re moved to the page of the project which is consisting of several links,
namely : company workers, company equipments, company materials, events, reports of

events, daily reports, and holydays as Figure 5.6.

Islamic University of Gaza

CONSTRUCTION RESOURCE MANAGEMENT SYSTEM FOR GAZA STRIP BUILDING CONTRACTORS

2555 e ABlaall p Ll Lia £ g b JlAa)
2012.06-30 ilgd £ 5 2012060150 & s R o) Ao (Billa RiLa) : g pd
el Bhaaall AL b 3 g
£ sl Slily

Awpandl AslSW Gl 3BLs| Egpcaall pl

palzilly Ayl 8)ljg 2Lall pesl

Jgosll

2012-06-01 ladl fuli

2012-06-30 ol dilgi fuyl

o 2 ERVHES T

% 10 el A

% 2 gyl anlasll &y

Figure 5.6: Resources Sheet
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5.2.7 "Workers Pool" sheet
Labors pool sheet contains labors code, labors name and unit price. Most of labors used
in building works entered in the sheet for one time. Labors unit can be typed or chosen

from a list as shown in Figure 5.7.

Islamic University of Gaza

CONSTRUCTION RESOURCE MANAGEMENT SYSTEM FOR GAZA STRIP BUILDING CONTRACTORS
2o Jaswsi A3laall pg Ll Lda £ g sda JLB2)
2012-06-30 Adgsd fa s 2012-06-01 40 # 5 A yall AT Balds diLa) 1 gl
a sl Bbial A5l 2 ga
Jus - Worker Pool.

234 = Materials

Silullad

Worker Pool.
i Jraoi gL | Jaolell wang
b L. 33 Egpinn pan 1
x i 25 B3 uaipge 2
x L} 30 gl 3
® i 10 = 4
x L} 12 Jole 5
® Lo 25 worak B
x L4 14 wenb acless 7
b 4 i 25 bl B
i £ 24 ab 9
x i 20 allwr 10
® ¥ 20 slippeS ad 11
x Lo 24 ey 12
® i 20 caits 13
x i 20 s 14
= e 20 slas 135
x L} 10 gl 16
® i 25 Juues 17
x 0O 30 bl abMs 18
o i 200 ouls 19
i £ 150 S 20
b 4 i 20 ﬂgyw‘rj:‘} 21
i £ 25 Al ead 22
x i 20 aj oldy b 22

Figure 5.7: '""workers Pool'' sheet

5.2.8 '""Materials Pool" sheet
Materials pool sheet contains materials code, material name, material unit and unit
price. Most of materials used in building works entered in the sheet for one time.

Material unit can be typed or chosen from a list as shown in Figure 5.8.
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Islamic University of Gaza

CONSTRUCTION RESOURCE MANAGEMENT SYSTEM FOR GAZA STRIP BUILDING CONTRACTORS
2as5 Jucnusi Ailaall g Lbiall Lda £ g pdia JIE2)
2012-06-30 Al &5 2012-06-0150s 7 o ) A B Bl EL
Al Blaal

Ju= - Worker Pool.

) 434 - Materials
Material Pool.

Cilullad
wila Catad ) Bas il Balatl

x Lo 3 m3 Jdoy 1
o L8 32 m3 dan 2
b4 {3 7 - Caitawl 3
x L8 110 m3 B130 4
b 4 L8 115 m3 B2o0 35
x L8 120 m3 B250 6
x L8 125 m3 B3oo 7
x L& 140 m3 B350 8
x L® 975 ton Fy4200 9
x Q 870 ton Fy2800 10
b 4 Lo 1.5 kg by alew 11
b 4 i 1.5 kg Jgazes all., 12
x L 2 kg 10 jelewe 13
x L 2 kg 0 olwe 14
H L® 520 m3 Jugb w15
b 4 L 2 = poaw 20 Cunne algly, 16
x L8 1.2 - pow 20 gi80 algl, 17
& L* 1 S paw 13 grao clgl, 18
x L® 0.8 - pow 12 §ié0 algl, 19
x Q 0.75 - pow 10 faao algl, 20
;4 L 1 - pow 17 waa o algl, 21
b 4 Lo 1.3 - pow 20 hd oo algy, 22
x Lo 9 - g5 30 Laul coeewl 23
H L® 7.4 - BS 25 yles 24
x O 1.2 mil F ——

Figure 5.8: '"Materials Pool' sheet

5.2.9 Figure 5.4 illustrates the days of holydays, we click on (holydays) to move to the
page of holyday and determine the date we went as a holyday and then click an

addition, where contractor or the engineer is able to add unlimited days of holydays.

Note : This program consider Friday as a public holyday.
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Islamic University of Gaza

CONSTRUCTION RESOURCE MANAGEMENT SYSTEM FOR GAZA STRIP BUILDING CONTRACTORS
2 Jaowanis Ailinall gy Liall Yia £ g pda A4

2012.06-30 e Za s 2012060140 £ s A gl Al s AL t Eassad gl
el B ol A8l 3 hga

Jhe alji L)

2010 v -0 v-01 v sy

ALl ey ) il JlaY g Jhanth Ll

ils Faan

Figure 5.9: Holiday Page

5.2.10 Schedule time

After that we turn to event by click on (schedule)(which is important part in the
project), in this page all activities of the project are added consisting of: the name of
activity, the percentage of waste, the amount, the period of activity, the type of
relationship, whether SS, FS, SF, FF With the possibility of linking activity with each of
non-Limited numbers of relations through insert number of relations and click on added

relations as shown Figures5.10 and 5.11.
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Islamic University of Gaza

CONSTRUCTION RESOURCE MANAGEMENT SYSTEM FOR GAZA STRIP BUILDING CONTRACTORS
20 S ABlLaall gl Lia £ g sk JB4)

2012-06-30 ated) fmjs 2012-06-014bedl f s A il h B s AiL) t Easad) al
Al Bkl A%yl 3 ga

£ gl ilillad AELG)
_ 118 :alleall 38
ol gl Jlas v adleall ol
Bl
2,081
Ball
Syl el

IR LVE T/ ENEV-
| araz o lpoblols lpsise gd Aules o, plo | Joasi) :a__;.;| &L'ﬁy.ﬂJHBL.al

i Wlgdll i Aladl Al sl J"S*:Jﬁ”" adeall &gl W] ABLall A allmall PP
x 2012-06-02  2012-06-02 0 0 0 0 %ol Start Act'rv'rt\-_r 100
x 2012-06-04  2012-06-03 2 1750 5 5 %ol dancVl Jlocl 101

Figure 5.10: Schedule Page

Islamic University of Gaza

CONSTRUCTION RESOURCE MANAGEMENT SYSTEM FOR GAZA STRIP BUILDING CONTRACTORS
Aol pg i) La £ g sha A3

Y e
Al laha af) AL ol 3 ) ga

Select ~ Select Relation :ml:{f

Select Relation

58

Figure 5.11: Relationship Page
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5.2.12 After inserting all the activates and linking them to each other, we will entered

the necessary resources of the activity, then click on the activity of any one we want to

introduce their own resources such as figure 5.12.

Islamic University of Gaza

CONSTRUCTION RESOURCE MANAGEMENT SYSTEM FOR GAZA STRIP BUILDING CONTRACTORS

Zos Jaoeusi

2012-06-30 e s 2012060150 fa s

£ gkl Cilillad AiL)|

arazr o Lpaslols Lpdise 4@ Gullzs sl | ple |, Lasall @ augas

¢

Alpill Al
2012-06-02
2012-06-04
2012-06-09
2012-06-12
2012-06-05
2012-06-14
2012-06-320
2012-06-13
2012-06-11
2012-06-18

B XX MXXXXXX

Aladl Fyli
2012-06-02
2012-06-03
2012-06-05
2012-06-11
2012-06-05
2012-06-10
2012-06-30
2012-06-10
2012-06-10
2012-06-14
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=

B LY B S I R ¥

Janll ol
™

]
1730
2970
5325
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7800
100
5950
1320
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EREET W
0
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1.5
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1
2
1
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ALl gy sl

A prall Al Bl AELE)
a3l Jaladall

sel gl Jlesl
LW LA A
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5 %0
135 %0
1.5 %0
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1 %0
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280 %0
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daall

Syl =l
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alleall 39801
Start Activity 100
Saoc¥l Jlog! 101
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il sLgh ald Jlacl 106
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Al lall &gl Jlacl 109

Figure 5.12: Example of added activities
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5.2.13 After that, we have got the report of the activity consists of the resources
(materials, equipments, and workers), as well as the required cost for such activity, and

then turn to the other activity to insert their own resources such as Figure 5.13.

il cuay jgad Jlesi - 105 © Allad g i

| Allaill Jle | Aufladll g1

oAyl ddnf) poallis e
375 3 25 o aglo
280 4 14 o uals Aelaus Jlas
300 3 20 3l
100 1 20 o
100 2 10 zbs
elaatl Aagll Ban gl s
2880 24 120 B250
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5.3 CRMS Evaluation
5.3.1 Evaluation objectives

Face validity is used as a test for model evaluation. Face validity is asking well-
experienced people about the system whether the model and or its behavior are
reasonable (Sargent, 2000). CRMS was evaluated by this method, where fifth
contractors were approached to apply CRMS in five different on going projects. Then
they were asked to fill a questionnaire to evaluate the performance of CRMS.

The objectives of CRMS evaluation are: (1) to assess the performance of construction
resources management CRMS tools and techniques; (2) to check the suitability of
CRMS design and structure; (3) to know the difficulties that faced the users during
applying CRMS; (4) to recognize the contractors’ criticisms or comments on the

software and (5) to explore CRMS advantages.

5.3.2 Evaluation methodology

CRMS was tested in five under-construction projects belonging to five different
contractors. All the five projects were in Gaza. The first and second project is a one-
story building for the ministry of health (surgery department). The third project is a tow
floor building in Jablia area. The fourth and fifth buildings are for two and three floor

building in (south and middle Gaza).

5.3.3 Evaluation result and discussions

Table 5.1 illustrates the contractors™ responses to the features of CRMS design and
structure. The results illustrate that all contractors companies agreed that the reports and
outputs are clear, and easy to read and understand.

Also it is noted that three of contractors companies strongly agreed that the software is
flexible, the data can be updated easily, text and numbers shown are concise, and their
sizes are suitable and readable, the information can be inquired easily and the method of

use is understandable. Not that some of the respondents did not answer some questions.
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Table 5.1: The contractors™ responses to the features of CRMS design and structure.

8 o
on 8
< &0
3 2| o s
No. Techniques ) gl 8=
> S 7|8
— O > a
D |y | E |2
S °c | 518 | &
= ) = o 5)
s |[< |5 | & | >
1 The software is flexible, and the data can be 3 5
updated easily.
2 | In general, it is easy to use. 4 1
3 | It saves time and effort. 2 3
4 | Method of entering data is easy and clear. 4
5 | The reports and outputs are clear, and easy to . A
read and understand.
6 | Method of sorting data is easy. 1 3
7 | Text and numbers shown are concise, and 3 |
their sizes are suitable and readable.
8 | The information can be inquired easily. 3 2
9 | The method of use is understandable. 3 1
10 | It is easy to handle as it is developed within 5 5
Excel environment.
11 | Training to use the CRMS is easy and it does
not need much time. In addition, it does not 3
need a professional user to deal with it.
12 | It can be applied for most of Gaza strip
projects. (It is suitable for Gaza strip 3 1
contractors).
13 | It contributes in improving the construction 5 3

resources management practice in Gaza strip.

87

www.manaraa.com



Regarding the difficulties that the contractors were facing during the use of CRMS,
almost all contractors said that they had not faced real difficulties.

As for the criticisms or comments of the contractors, there are main comments that
materials quantities per one unit in the "materials pool" and "workers pool" sheet have

to be determined by experience.

On the other hand, the main advantages expressed by contractors are:

CRMS is easy to use and flexible; it helps the management staff in managing the
construction resources in future projects; also, it helps the management staff to decide
when and how much of materials quantities to be bought; and CRMS input-output

relationships are reasonable.

Overall, the results of evaluation indicate that CRMS tools and techniques are
encouraging. Also, the contractors are generally satisfied with the design and structure
of CRMS. Moreover, the contractors mention that a CRMS suite the Gaza strip
contracting companies and has the potential to contribute in improving the construction

resources management practice in Gaza strip.

88

www.manaraa.com



CHAPTER 6
CONCLOUSION AND RECOMMENDATIONS

6.1 Introduction

Construction Resources Management Software (CRMS) was developed to satisfy some
needs of Gaza strip contracting companies in managing construction resources. This
chapter introduces the research conclusions and recommendations for many parties
involved in the construction process to improve the local practices in construction

resources management. Recommendations for further studies are also included.

6.2 Conclusions
From the results obtained, analyzed, and discussed, the researcher concludes that:
® The contracting companies in Gaza strip are:

o Relatively newly established.

o Involved mainly in building works.

o Small size organizations.

o Depending heavily on subcontractors.

* Some obstacles that face the contractors in using computerized resources
management systems are:
o Non- realization of importance of construction resources management
system by the contractor.
o Absence of understanding of construction resources management system.
o Shortage of user friendly of construction resources management system.

o The high cost of a construction resources management system.
e Many Benefits of implementation of materials management software on
construction projects such as reducing the costs of project materials, waste reduction

and Reducing duplication of materials orders.

e Many Benefits of knowing the importance of waste percentage for different building

materials like help to determine the exact required quantities, help contractors to
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price tenders more accurately and help to finish the project successfully and have

profits.

Many problems can be reduced when contractors implement construction
materials management systems such as materials not available, late delivery to

the site and Deliver materials with wrong quantities.

The many factors that cause increase to material waste on site practice are

manufacturing defects, materials damage on site and improper cutting of materials.

The many factors that cause increase to material waste on materials handling are
duplication of transporting material on site, insufficient instructions about handling

materials on site and improper handling of materials on site.

The many factors that cause increase to material waste on material transportation are

improper materials and storing materials in far away stores.

The many factors that cause increase to material waste on site management are lack
of material and time waste management plan, poor qualification of the contractor’s
technical staff assigned to the project and shortage of technical professionals in the

contractor’s organization.

The many factors that cause increase to material waste on site supervision are slow
response from the consultant team to contractor inquiries and Poor coordination and
communication among the consultant, the owner and the contractor.

There are many factors that affecting on the increasing of labor productivity like
workers discipline, the stability of the work, good management of the workers,

incentive payments and relation between workers.

There are many factors that affecting on the reducing of labor productivity such as

the workers are not satisfied, misunderstanding between workers, unqualified
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training for workers, absenteeism from the work site and sycological pressure on

workers.

There are many factors which related to equipment and impact on the cost of the
project like availability of construction equipment in the market, the quality of

construction equipment and unqualified training for workers.

The Israeli closure has big effect on equipments availability and cost.

Most contracting companies are interested in using some techniques of managing
construction resources such as building archive for previous projects about the cost

of resources creating and save the effort and minimizing errors.

The study shows that most of contracting companies are considered the main
obstacles in using computer in construction resources management are shortage of
user-friendly computer program and the lack of understanding for importance of
computer program.

Gaza strip contractors did not use any software to support project resources
management. This gave the researcher a thrust to develop a computerized
construction resources management system that supports and improves this practice.
The software was named this software "construction resources management

software"
CRMS suits Gaza strip contracting companies and has the potential to contribute in
improving the construction resources management practice in Gaza strip. It has a

good performance and adequate accuracy.

CRMS provides the mechanism to decide when to buy construction resources and

what quantities of construction resources the contractor need in the project.
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6.3 Recommendations to the parties involved in construction

Top management of contracting companies is invited to encourage development and
using construction resources management systems. They can make incentives for their
staff members to attend training courses in construction resources management and its
applications. They should be encouraged to actually use computerized construction
resources management systems to save effort and time, and to achieve more accurate

results.

Public employers can contribute in improving the current construction resources
management practices of the contractors by requesting them to implement construction
resources management systems during construction. This could be done by adding

relevant clauses in the project conditions of contract.

Universities, contractors union, and engineering association have to do more efforts to

improve the existing construction resources management practices, which may include:

¢ Encouraging the contractors to use construction resources management
systems by addressing the importance of these systems.

e Helping the contractors to understand the system by initiating training
courses, lectures, seminars, and workshops.

e Transferring of technology and experiences of other countries in the
construction resources management field and adapting them to suit Gaza

strip contractors.

6.4 Recommendations for further studies

CRMS is a step along the way to establish a systematic construction resources
management practice amongst Gaza strip contractors. Of course, it needs continuous
modification and enhancement. The followings are some points, which need further

research efforts:

e CRMS does not deal specifically with materials waste on the construction site.

So, researchers are invited to put more effort to handle this aspect.
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e Action is required to provide the system of Gant Chart.

¢ Benefit more from the system as a web page to achieve the greatest benefit from

telecommunication service.

e Further efforts are required to make for achieving additional reports regarding S-
Curve.

e Different construction processes need more attention for study and research in
order to determine more realistic waste percentage for construction materials.
The resulting information will be helpful in determining required quantities for

each activity.

e (CRMS divides all construction resources required for each activity equally at the
duration of the activity on "materials quantities of activities" sheet. This is not
realistic in all cases, and the user may want to modify these quantities.

Therefore, researchers are invited to handle this case.

e Provide the system with some rules that can show reports in the form of graphs.

® Researchers are invited to develop integrated packages that include CRMS.
Integration can be approached at various levels such as:
o Integrating resources management, resources control and monitoring
functions.
o Integration with a scheduling application packages such as MS-Project.
o Integration with other software programs such as the software which is

used in the construction storages.

Researchers are invited to develop a new version of construction resources management

software (CRMS) with probabilistic capabilities.
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Annex 1

The Questionnaire (In Arabic)
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Annex 2

The Questionnaire (English Version)
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ISLAMIC UNIVERSITY-GAZA
CIVIL ENGINEERING DEPARTMENT

Construction Management

Questionnaire about

A Construction Resources Management System for Gaza Strip

Building Contractors

Brothers and sisters,

After Greetings,

We are pleased if you help us to make this study achieved. The study is

about resources management in constructing projects. This study does

relate to a thesis for master degree at university' and the outcomes of

this study is just for the matter of research.

This research aims to develop the resources management at

constructing projects.
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QUESTIONNAIRE FOR RESEARCH THESIS

SECTION A: GENERAL ORGANIZATION INFORMATION

1. Name of company:

Year of company establishment:

2. Major type of work involved:

[ Buildings [1 Roads
[] Water and Sewage [] Electro mechanics [] Others. Determine

3. Respondents designation:

[1Owner of organization . [ Project manager
[ Site Engineer [} ffice Engineer [ Others. Determine

4. Relevant working experience (Years):
[]1-3 Yrs [] 3.1-5 Yrs [] 5.1-10 Yrs O >10.1Yrs

5.Company classification according the contracting union for the follwing field:

- Building works: [] First class [] Second class [ 1 Third class
- Water and sewerage works: L] First class [] Second class [] Third class
- Roads works: LI First class n Second class [] Third class

6. Average of projects executed per year ($):

[]Less than .5 million [1.51-1 million ] 1.1-2 million [ ] More than 2.1 million

7. No. of constant employees:

[] Less than 10 ] 10-15 []15-20 ] More than 20
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SECTION B: MATERIALS

Materials waste:

8- To which extent you evaluate the important degree on knowing materials waste for

the following factors:

NO.

Importance

Importance degree

Very
Important

Important
Medium
Low
important
Very low
Important

Help to determine the exact required
quantities.

Increase the chance for obtaining the project
finance.

Help for preparing accurate bill of quantities.

Help contractors to price tenders more
accurately.

Help the contractor to have a better chance to
win the tender.

Knowing the real requirements for the
project (materials time- cost)

Help to finish the project successfully and
have profits.

Help in preparing a good schedule program
including project resources.

AR\ Zyl_i.lbl h
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Implementation of construction materials management systems on
construction projects
Important of implementation a construction materials management system
9- To which extent you evaluate the effect of the following benefits when implement a
construction materials management system:

() = Q
NO Benefit 3 . v O | Bel ® o
<8 |8 | 28|83 223
2 ) ME | o & | B Y
= o _8 E [P E [ = 0
5 |% |2 |5 |§
> = >
1 Reducing the costs of project materials.
2 Better handling of materials.
3 Reducing duplication of materials orders.
4 Materials are timely available on site with the right
quantity.
5 Improving labor productivity.
6 Complying to time schedule.
7 Complying to enhancement of quality control.
8 Improving follow up and monitoring of construction
materials.
9 Better relationships with suppliers.
10 Waste reduction.
11 Reducing the space for materials on site.
12 Obtaining better price for the construction materials.
13 Help the contractor to have a better chance to win the
tender.

10. To which extent you evaluate the importance of implementing materials
management to reduce the following problems:

_ 5| 5| E|.5| 35

NO Problem SE| 5|3 35| =5
>qa| |l oo g o

E|E| 2| E|SE

1 Materials are not available.

2 Materials are not available with required quantity.

3 Late deliveries to the site.

4 Slow responses from the consultant engineer about

submittals.

5 Deliver wrong materials.

6 Deliver materials with wrong dimensions.

7 Deliver materials with wrong quantities.

8 Increase materials quantity in storages.

9 Burglary, theft and vandalism

10 | Destroyed materials when deliver.
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Factors increase waste on the construction site:

11. Explain the degree of effect for the following factors which increase waste on the

construction site:

(1) Very high degree affect (2) High degree affect (3) Mid degree affect (4) Little

degree affect (5) Very little degree affect

Factors causes crease waste on site

Effects' Degree

1

2

3

4 5

On site:

1 .Materials damage on site.

2 Improper cutting of materials.

3. Existence of unnecessary materials on site.

4. Overproduction/Production of a quantity greater than required
or earlier than necessary.

5. Manufacturing defects.

6. Burglary, theft and vandalism.

7. Lack of materials (due to closure).

8 .Poor storage of materials.

Handling:

9 Improper handling of materials on site.

10 Duplication of transporting material on site.

11 Insufficient instructions about handling materials on site.

Transportation:

12 Improper materials.

13 storing materials in far away stores

Site management and practices:

14 Lack of material and time waste management plan.

15Poor qualifications of the contractor's technical staff assigned
to the project.

16 Providing project team with insufficient information.

17 Shortage of technical professionals in the contractor's
organization.

18 contractor's slowness in taking decisions.

Site supervisor:

19Poor qualification of consultant engineer's staff assigned to
the project.

20Delay in performing inspection and testing by the consultant
team.

21Poor coordination and communication among the consultant,
the owner and the contractor.

22Change orders.
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SECTION C: LABOR

Labor: Factors which affect the productivity of the workers:

12. Explain the degree of effect for the following factors which increase the
productivity of workers depending on your experience in the construction project:
(1) Very high degree affect (2) High degree affect (3) Mid degree affect (4) Little
degree affect (5) Very little degree affect.

Effects' Degree
1 2 |3 4 5

Factors causes crease the productivity of the workers

1. The workers participation in organizing the company as well
as caring about their personal status.

2. The contribution of the trade union n solving their problems
and claims.

3. Official concern.

4. Relation between workers.

5. The stability of the work.

6. Good management of the workers.

7. The confidence of the contractor in the future.
8. Workers discipline.

9. Health-and-safety conditions
10. Work satisfaction
11. Creating competition

12. Giving responsibility

13. Sharing problems and their results

14. Cultural differences

15. Worker participation in decision-making

16. Distance from home

17. Social insurance

18. Health insurance

19. Incentive payments

20. Asign contracts with workers.

21. Insurance for injury workers in the workplace.

22 Facilitiees of workplace(availability material&equip)

23.Number of training courses

24. Amount of remuneration
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Effects' Degree
1 |12 |3 4 5

Factors affect in reducing the productivity of the workers

. The workers are not satisfied.

. Misunderstanding between workers.

. Formen change.

. The personal problems of the workers.
. The complexity of the project.

. New workers.

. Construction volume.

Inspection delay.
. Change orders.
10 Difficulty with recruitment of workers.

O[O0 X [N n|=|[WIN| -

11. Management experience.

12. Unemployment.

13. Absenteeism from the work site.

14.Unqualified training for workers

15. Sycological pressure on workers.

16. Dont distributes new workers with old.

The mechanism of workers selection:
How do you select your workers? By:-
| Experience | Fame | Contest

What is the criterion of determining the wage of the workers?
By:-

Previous Contracts | What is common in the trade | The minimum which is specified
by the Ministry of Labor

13. The impact of the workers increasing the duration and cost of the project:
Depending on your experience in the construction project, please limit how can the
following factor affect of duration and cost of the project.

) o 1) Y
L ) 5]
N Factor <2 o o S|l Bhe| ©w
O =3 L = 2 % 2 o 9
N o0 0 & o= | S
= o _8 = o = 0O = O
2 = = 3 2
3 50 = o)
> g=) >
1 The limited number of the workers.
2 Aging workers in the project.
3 The absence of the workers.
4 The differences of workers in political affiliations and
parties.
5 Imprecise prediction concerning the productivity of the
workers.
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SECTION D: EQUIPMENT

14. Factors which related to equipment and impact on the duration and cost of the
project? Depending on your experience in the construction project, please select the
degree influence from the following factors concerning the equipment which increase

duration and cost for the project.

Factors affect in 1ncresing duration and cost the project

Effects' Degree

1

2

3 4 5

1. Availability of construction equipment in the market.

2. The quality of construction equipment.

3. Lifetime of construction equipment.

4. Price of construction equipment.

5. Size of equipment.

6.How to use of construction equipment.

7. Proper equipment planning and selection.

8. Weather condition.

9. Avalaability of space.

15. The taken procedures in case of unexpected actions which disagree with the

planning:
The late arrival of materials to the work site.

Change Rely on the equipment Continue with Other
the supplier of the company the supplier

(specity)

The arrival of materials which contradict the specification.

Change the resource Continue with the resource Other
(specify)
Sudden breakdown of the equipment which affect the schedule
Purchase new Change the time Rely on Other
equipment line subcontractor (specify)
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SECTION E: USING COMPUTER IN RESOURCE MANAGEMENT

16. Use the computer in the company
Do you use the computer in your company?

Yes

No

If your answer yes, please complete; if your answer no skip to the question#18:

What are computer program that you use in your company?

MS-PROJECT EXCEL WORD ACCESS

OTHER(specify)

17. The important of computer use in the management of resources:
Depending on your experience in the construction project, please select the degree from
the following factor affect of computers in the management of resources.

factor affect of computers in the management of resources

Effects' Degree

1 12 |3 |4 |5

5. Ensure archive of all projects about the cost of resources.

2. Save the effort.

3. Save the time.

4 Ensure the credibility

5. Ensure the archive of all projects about the cost of resources.

6. Ensure proper taken procedures at the right time.

7. Facility of updating of resource prices.

8. Provides an opportunity for communication between the
project team.

9. Contribute to updating the resource data continuously.

10. Assist in selection of suppliers.

11. Reducing the opportunities to commit errors.

12. Ensure that resources are not forgotten any events.

13. Contribute to saving the cost of the communications.
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18. What opinion in the next obstacles effect for using computer in resource

management.
Importance degree
NO. obstacle > 5 5 g 2 § E’ 5
SE| 8% |58 %t
E|E|Z |"E|2E
1 No understanding for importance of computer
program.
2 Shortage of user friendly computer programs.
3 The high cost computer programs.
4 Difficulty of dealing with available programs.
5 Shortage of qualified persons in using computer
programs.
6

The need for training on computer program.

THANK YOU!!
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Annex 3

System Evaluation Questionnaire (In Arabic)

123

www.manaraa.com




elad) el adll (i

(CRMS) "Construction Resources Management Software''

b oLl 3 5) 5051l alall CRMS o small gl s (ka3 oS3 s 5 oS3 5f 8 aalisall pSialond S35
(i g 5 e (o A el aSiabud aadal) 5 il & jLde

S Sa g oSl )5Sl el jall Aallad (e Baall Jal e Al g V) 13 Aiaad aSialans (4o 2 1
Jan A il e

S e oS

caaldl

‘}.JJAA.AJ}AM.‘:

124

www.manaraa.com




s Al g aanal/Y ol

ddmin da H (38 5e

-

las

| 5a

Adpmnda joy (3

A sie da o (38l 50

38 5a

Jax (38 ga

G all/ailadl)

—’:1‘3
e

A g 408 UL Cnaat (S5 () e el

—

e ddle 3 ) goay 4aladin

el il 8

aadll s e ) g s Aaal s o Al 5 sl

Al bl 5 844 5k

_Bc;)ﬁa;;.u»&wjhginj'é)a&@éh‘)bne&“)‘y\}d@\

e sghe Al H323LY) ARk

O| o0 Q| O] | K| Wl DN

—_
o

by gal zling ¥ 43 LS | 50S i gl 2 liny Y 5 Jeus e (il

—
—

sl Canlia) 336 gl 8 Lee ) 5l a jliiall alane 8 4dndai (Say
(602 glad

12

53 gl (b il & e (B olill 3 )50 8 gl g8 palusy

13

125

www.manaraa.com




el aladiad B dligal g AN clyguall 83/ Ll

126

www.manaraa.com




Annex 4

System Evaluation Questionnaire (English Version)
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Questionnaire about evaluation of

Construction Resources Management Software (CRMS)

I strongly thank you for your contribution of time and effort to apply and test the CRMS
software in a real project.
Please fill this questionnaire which aims to verify the construction resources

management software (CRMS).

The researcher
Eng. Mahmoud M. Abu Al Kass
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First / The design and structure

Clarify your extent of agreeing with the following features of CMMS design and

structure.
3
3 = | o s
No Techniques & gl 8=
= 2|8
218 E |92
S| B8 |9 |5
@ | < |5 |5 | >
The software is flexible, and the data can be updated
: easily.
2 | In general, it is easy to use.
3 | It saves time and effort.
4 | Method of entering data is easy and clear.
The reports and outputs are clear, and easy to read and
> understand.
6 | Method of sorting data is easy.
Text and numbers shown are concise, and their sizes are
’ suitable and readable.
8 | The information can be inquired easily.
9 | The method of use is understandable.
It is easy to handle as it is developed within Excel
10 environment.
Training to use the CRMS is easy and it does not need
11 | much time. In addition, it does not need a professional
user to deal with it.
It can be applied for most of Gaza strip projects. (It is
2 suitable for Gaza strip contractors).
A It contributes in improving the construction materials

management practice in Gaza strip.
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Second / Declare the difficulties that you faced during the use of CRMS.
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