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Abstract 

A Construction Materials Management System for Gaza Strip 

Building Contractors 

Effective construction materials management process is a key to success of a construction 

project. Nowadays, successful management of construction materials has to be based on 

thorough and updated information, and processed utilizing a well designed construction 

materials management software. 

The aim of the thesis has been to explore the local practice in construction materials 

management and develop a construction materials management system to facilitate the 

management of construction materials mainly in the building construction. Construction 

materials management related literature has been generally reviewed; meanwhile some 

construction materials management software packages have been reviewed also.  

A survey questionnaire supported by interviews is used to explore the local practice in 

construction materials management. One hundred and twenty questionnaires were 

distributed to contractors of first; second, and third class, eighty-four questionnaires were 

received and analyzed. 

The researcher concluded that all contracting companies are interested in using some 

techniques of managing construction materials such as creating and updating database for 

materials categories, local and international suppliers. Also, the Israeli closure on Gaza 

Strip is the main element that affects materials availability and cost and causes increase 

the cost of main materials such as cement, reinforcement steel and aggregate. 

The study shows that most of contracting companies are still managing construction 

materials manually. Shortage of user-friendly construction materials software packages 

and lack of qualified personnel in using computer-based materials management systems 

are considered the main obstacles in using computer in construction materials 

management. 

The researcher explores Microsoft Excel capabilities and utilizes these capabilities in 

developing a Construction Materials Management Software which he names 

"construction materials management software"(CMMS). 

CMMS is a PC-based software which has been designed to run under Microsoft 

Windows. Microsoft Excel is used in developing CMMS, as most companies in Gaza 

strip are familiar with it. Full description of CMMS has been given with detailed 

implementation procedures. CMMS has been evaluated to test its suitability to local 

practice. Evaluation of CMMS 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 materials management software package and use it in determining the 

required quantities of construction materials in order to get materials in time and required 

quantities, save time and minimize error.  
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ϠΤϤϟ΍�ΔѧѧγέΎϤϤϟ΍�Ϧѧѧϣ�ϦδѧѧΤϳ�ϲѧѧϜϟ�ϝΎѧѧΠϤϟ΍�΍άѧѧϫ�ϲѧѧϓ�κμѧѧΨΘϣ�ΏϮѧѧγΎΣ�ΞϣΎѧѧϧήΑϲϧΎѧѧΒϤϟ΍�ΪϴϴθѧѧΗ�ϲѧѧϓ�Δѧѧϴ�ˬ�ϝϼѧѧΧ

ΚΤΒϟ΍������Ϯϣ�Γέ΍ΩΈΑ�ΔϘϠόΘϤϟ΍�ΕΎϴΑΩϸϟ�ΔϣΎϋ�ΔόΟ΍ήϣ�ΕήΟ�Ω΍ΪϴϴθΘϟ΍���������Ξϣ΍ήѧΑ�ξόΒѧϟ�ΔѧόΟ΍ήϣ�Ύπѧϳ΃�ΖѧϤΗϭ�ΎѧϤϛ

��Ω΍Ϯѧѧϣ�Γέ΍Ω·�ϲѧѧϓ�ΔμѧѧμΨΘϤϟ΍�ΏϮѧѧγΎΤϟ΍ΪϴϴθѧѧΘϟ΍�����ϢϋΪѧѧϤϟ΍�ϪϧΎΒΘѧѧγϻ΍�ΏϮϠѧѧγ΃�ϡ΍ΪΨΘѧѧγ΍�ϢѧѧΗ�ΚѧѧΤΒϟ΍�΍άѧѧϫ�˯΍ήѧѧΟϹ

���������������Ϊѧϗϭ�ΔѧΜϟΎΜϟ΍ϭ�ΔѧϴϧΎΜϟ΍ϭ�ϲѧϟϭϷ΍�ΔѧΟέΪϟ΍�ϲϟϭΎϘϣ�ϲϠϋ�ϪϧΎΒΘγ΍�ϥϭήθϋϭ�Δ΋Ύϣ�ϊϳίϮΗ�ϢΗ�ΚϴΣ�ΔϴμΨθϟ΍�ΔϠΑΎϘϤϟΎΑ

Θγ΍�ϦϴϧΎϤΛϭ�ϊΑέ΃�ϊϤΟ�ϢΗΎϬϨϣ�ϪϧΎΒ� 

�����ΚΤΒϟ΍�΍άϫ�Ξ΋ΎΘϧ�ΖΤοϭ΃���������ϢϬϳΪϟ�ΪϴϴθΘϟ΍�Ω΍Ϯϣ�Γέ΍ΩϹ�ΕΎϴϨϘΘϟ΍�ξόΑ�ϡ΍ΪΨΘγ΍�ϲϓ�ϦϴϤΘϬϣ�ϦϴϟϭΎϘϤϟ΍�Ϣψόϣ�ϥΎΑ

�����Ω΍ϮѧѧϤϟ΍�ϩάѧѧϬϟ�ϦϳΩέϮѧѧϤϟ΍ϭ�Ω΍ϮѧѧϤϟ΍�˯ΎϤѧѧγϷ�ΎϬΜϳΪѧѧΤΗϭ�ΕΎѧѧϧΎϴΑ�ΓΪѧѧϋΎϗ�ϞѧѧϤόΑ�ϡΎѧѧϴϘϟΎϛ�����ϥ΄ѧѧΑ�ΚѧѧΣΎΒϟ΍�ΞΘϨΘѧѧγ΍ϭ�ΎѧѧϤϛ

γ΃ϭ�Ω΍ϮϤϟ΍�Γήϓϭ�ϰϠϋ�ήΛΆΗ�ΓΰϏ�ωΎτϘϟ�ΔϴϨϣϷ΍�ΕΎϗϼϏϻ΍ΎϫέΎό�����

Ύπϳ΃���ΖΤοϭ΃�ϟ΍����������Ω΍Ϯѧϣ�Γέ΍ΩΈѧΑ�ϥϮѧϣϮϘϳ�΍Ϯѧϟ΍ί�Ύѧϣ�ϦϴϟϭΎϘϤϟ΍�Ϣψόϣ�ϥ΃�Ξ΋ΎΘϨ�ΪϴϴθѧΘϟ΍�ΎϳϭΪѧϳ���ΎѧϴϨϫΫ�ϰѧΘΣ�ϭ΃��ˬ�ϥ΃ϭ

������ΔϠϬѧѧγ�Ξϣ΍ήѧѧΒϟ΍�ϲѧѧϓ�κѧѧϘϧ�ϲѧѧϫ�ΔμѧѧμΨΘϤϟ΍�Ω΍ϮѧѧϤϟ΍�Γέ΍Ω·�Ξϣ΍ήѧѧΑ�ϡ΍ΪΨΘѧѧγ΍�ϥϭΩ�ϝϮѧѧΤΗ�ϲѧѧΘϟ΍�ϖѧѧ΋΍Ϯόϟ΍�Ϣѧѧψόϣ

Ω΍ϮϤϟ΍�Γέ΍Ω·�ϲϓ�ΔμμΨΘϤϟ΍ϭ�ϡ΍ΪΨΘγϻ΍�ˬ΍ΪΨΘγ΍�ϲϓ�˯΍ήΒΨϟ΍�ήϓϮΗ�ϡΪϋϭΞϣ΍ήΒϟ΍�ϩάϫ�ϡ���

��ΚѧѧѧΣΎΒϟ΍�ϡΎѧѧѧϗΑ���Ω΍Ϯѧѧѧϣ�Γέ΍ΩϹ�ΏϮѧѧѧγΎΣ�ΞϣΎѧѧѧϧήΑ�ήϳϮѧѧѧτΘΪϴϴθѧѧѧΘϟ΍��Ω΍Ϯѧѧѧϣ�Γέ΍Ω·�ΞϣΎѧѧѧϧήΑ�ϩΎϤѧѧѧγϭ�������ΪϴϴθѧѧѧΘϟ΍ 

"Construction Materials Management Software" (CMMS)������ΓήѧϴΒϜϟ΍�ΕΎѧϧΎϜϣϹ΍�ϰѧϠϋ�΍ΪϤΘόϣ

Ϟδϛ΍�ΖϓϮγϭήϜϳΎϣ�ΞϣΎϧήΑ�ϲϓ�ΓΩϮΟϮϤϟ΍���

��

��Ω΍Ϯϣ�Γέ΍Ω·�ΞϣΎϧήΑΪϴϴθΘϟ΍�CMMS�����������ΔѧΌϴΑ�ϲѧϗ�ϞѧϤόϳ�Ϯѧϫϭ�ϲμѧΨθϟ΍�ΏϮѧγΎΤϟ΍�Δτѧγ΍ϮΑ�ϡ΍ΪΨΘγϼϟ�ϢϤμϣ

��άϓ΍ϮϨϟ΍�ίϭΪϨϳϭ��ˬ�����ΞϣΎϧήΑ�ϡ΍ΪΨΘγ΍�ϢΗ�ΎϤϛ��Ϟδϛ΍�ΖϓϮγϭήϜϳΎϣ���������ωΎѧτϗ�ϲϟϭΎѧϘϣ�Ϣѧψόϣ�ϥ΃�ΚѧϴΣ�ϩήϳϮѧτΗ�ϲѧϓ

�����������ΕΎϣ΍ΪΨΘѧγ΍�ϲѧϓ�ΓΪѧϴΟ�ΓήѧΒΧ�ϢϬϳΪϟ�ΓΰϏ���ϞδѧϛϹ΍��ˬ���ΔϟΎѧγήϟ΍�ϩάѧϫ�ΖϠϤѧηϭ������ϝΎѧΜϣ�ϊѧϣ�ΞϣΎѧϧήΒϠϟ�ϞѧϣΎϛ�ϒѧλϭ�

ϲΤϴοϮΗ�ˬϘΗ�ϞϤϋ�ϢΗϭ�΍άϫϖϴΒτΘϟ΍ϭ�ΓήϜϔϟ΍�ΚϴΣ�Ϧϣ�ϲϠΤϤϟ΍�ϊϗ΍ϮϠϟ�ΔϤ΋ϼϣ�Ϧϣ�Ϊϛ΄ΘϠϟ�ΞϣΎϧήΒϠϟ�ϢϳϮ���

��

�����ΚΤΒϟ΍�΍άϬϟ�Δϴδϴ΋ήϟ΍�ΕΎϴλϮΘϟ΍�Ϧϣ�ϥΎϛ�ˬ����������ϲѧϓ�κμѧΨΘϣ�ΐѧγϮΤϣ�ΞϣΎϧήΑ�˯ΎϨΘϗϻ�ϦϴϴϠΤϤϟ΍�ϦϴϟϭΎϘϤϟ΍�ϊϴΠθΗ

���Ω΍Ϯϣ�Γέ΍Ω·ΪϴϴθΘϟ΍�����ϲѧϓ�Ϫϣ΍ΪΨΘγ΍ϭ��ΪѧϳΪΤΗ����ΕΎѧϴϤϜϟ΍������Ω΍ϮѧϤϟ΍�Ϧѧϣ�Δѧϣίϼϟ΍��ϝϮμѧΤϠϟ��Ϡϋ��ΎѧϬϴ�����ΐѧγΎϨϤϟ΍�ΖѧϗϮϟ΍�ϲѧϓ�

ϭ˯ΎτΧϷ΍�ϞϴϠϘΗϭ�ΖϗϮϟ΍�ήϴϓϮΗϭ�ΔΒγΎϨϤϟ΍�ΕΎϴϤϜϟ΍����������
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CHAPTER 1 

INTRODUCTION 

 
1.1 General 

In this research, the existing construction materials management practices of Gaza 

Strip contracting companies are investigated, and an attempt to improve it is 

conducted. The proposed improvements are formulated in development of a 

computerized materials management system. In this chapter, the rationale, research 

aim, research objectives, and outline methodology of the research are explained. The 

contents of this thesis are also summarized. 

 

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. Materials 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. Materials 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 materials is used to develop a computerized materials management 

system in order to improve the capabilities of local contractors in handling materials 

management functions. 
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To the researcher knowledge, a little research effort has been done to investigate the 

construction materials management practices of Gaza Strip contracting companies. It 

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

and develop practical techniques to improve existing practices. 

 

1.3 Research Aim  

The aim of this research is to explore the existing common practices in construction 

material management for the building construction projects in Gaza strip. Also the 

research aims at developing a computerized materials management system that suites 

and, hopefully, improves the local practices. 

 

1.4 Research Objectives 

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

 to review literature related to the construction material management, 

and also to review the relevant software packages. 

 to investigate the local practices of construction material management 

in contracting companies in Gaza strip. 

  to explore the influence of the Israeli closure on material prices, 

materials availability, and materials management. 

 to assess the impact of computerization on construction materials 

management. 

 to develop a computerized system in construction materials 

management to improve the common existing practices. 

 to evaluate the system by experienced contractors.   

 

1.5 Methodology Outline 

The research is conducted through the following stages: 

First stage: Literature Review 

Materials management related literature was reviewed to identify the main topics and 

concepts that related to this research. This stage included also a review of available 

material management software packages. The researcher also explored the Microsoft 

Excel capabilities. 



www.manaraa.com

���

Second Stage: Field Survey 
A survey of the local materials management practices of contracting companies in 

Gaza Strip was made. A structured questionnaire was used and the person in charge of 

managing construction materials in the company was interviewed. Statistical analysis 

for questionnaires was done by using Statistical Package for the Social Sciences 

(SPSS). Discussion for the obtained results was also made. 

Third Stage: Model Formulation and Evaluation 
A material management computerized system was developed based on the results 

obtained from the field survey, the review of material management software 

packages, and the exploring of the Ms Excel capabilities. This system was evaluated 

by experienced contractors after applying it on ongoing projects. 

 

1.� Thesis Contents 

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

presents the literature review of material 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 materials management software is 

discussed in detail in Chapter 5. The discussions include the concepts, the description, 

the implementation, and evaluation of the material management system. Chapter 6 

presents conclusions, recommendations for the main parties involved in the 

construction industry, and recommendations for further studies. 

 

There are nine Annexes, which supplement these chapters. They are:  

Annex 1: The questionnaire (In Arabic). 

Annex 2: The questionnaire (English Version). 

Annex 3: A review of construction materials management software. 

Annex 4: A sample of Activities List. 

Annex 5: The system evaluation questionnaire (In Arabic). 

Annex 6: The system evaluation questionnaire (English Version). 

Annex 7:  Recording incoming of construction materials device. 

Annex 8: The Average waste percentage of construction material in different    

               countries. 

Annex 9: Help and method of use 
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CHAPTER 2 

CONSTRUCTION MATERIALS MANAGEMENT 

 
2.1 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), even though the factory cost 

may be a minor part of the total, probably less than 20-30%. This is because the 

manufactured item must be stored, transported, and restored before it is put in place or 

"consumed" at the site. The total cost of materials will include, in addition to the 

manufacturer selling cost, the cost of procurement (cost of placing processing and 

paying the material, physical distribution, the distributor's cost, and the transportation 

of materials), and the site-handling costs (cost of receiving, storage, issuing, and 

disposal). The efficient procurement and handling of material represent a key role in 

the successful completion of the work. It is important for the contractor to consider 

that there may be significant difference in the date that the material was requested or 

date when the purchase order was made, and the time at which the material will be 

delivered. These delays can occur if the contractor needs a large quantity of material 

that the supplier is not able to produce at that time or by any other factors beyond his 

control. The contractor should always consider that procurement of materials is a 

potential cause for delay (Willis, 1986). 

 

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. 

2.2 Background 

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. 
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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. 

Chandler (1978) states that construction materials can be classified into different 

categories depending on their fabrication and in the way that they can be handled on 

site. He classifies the materials into five categories. They are:  

 Bulk materials- these are materials that are delivered in mass and are deposited 

in a container. 

 Bagged materials- these are materials delivered in bags for ease of handling 

and controlled use. 

 Palleted materials- these are bagged materials that are placed in pallets for 

delivery. 

 Packaged materials- these are materials that are packaged together to prevent 

damage during transportation and deterioration when they are stored. 

 Loose materials- these are materials that are partially fabricated and that 

should be handled individually. Table 2.1 presents some examples of 

commonly used materials in construction and their classification. 

Table 2.1:  Classification of Materials (Adopted from Chandler, 1978) 

Material Bulk Bagged Palleted Packaged Loose 
Sand X     

Gravel X     
Topsoil X     

Paving Slabs     X 
Structural Timber     X 

Cement X X X   
Concrete X     

Pipes    X X 
Tiles    X  
Doors   X   

Electrical Fittings    X  
 

 

Stukhart (1995) states that the main categories of materials encountered in a 

construction project are engineered materials, bulk materials, and fabricated materials. 

 Bulk materials- these are materials manufactured to standards and are              

purchased in quantity. They are bought in standard length or lot quantities.   
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Examples of such materials includes pipes, wiring, and cables. They are more 

difficult to plan because of uncertainty in quantities needed. 

 Engineered materials- these materials are specifically fabricated for a 

particular project or are manufactured to an industry specification in a shop 

away from the site. These materials are used for a particular purpose. This 

includes materials that require detailed engineering data. 

 Fabricated materials- these are materials that are assembled together to form a 

finished part or a more complicated part. Examples of such materials include 

steel beams with holes and beam seats. 

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. 

 

2.3 Importance of Materials for a Project 

Problems related to managing the flow of materials can be found in every 

organization. The efficient management of materials plays a key role in the successful 

completion of a project. The control of materials is a very important and vital subject 

for every company and should be handled effectively for the successful completion of 

a project. Materials account for a big part of products and project costs. The cost 

represented by materials fluctuates and may comprise between 20-50% of the total 

project cost and sometimes more. Some studies concluded that materials account for 

around 50-60% of the project cost (Stukhart, 1995 and Bernold and Treseler, 1991). 

Materials are critical in the operations in every industry since unavailability of 

materials can stop production. In addition, unavailability of materials when needed 
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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 attention should be given to the flow of materials once they 

are procured from suppliers.  

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 

inadequate storage (Baldwin et. al, 1994). 

 

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.  

 

Better material management practices could increase efficiency in operations and 

reduce overall cost. Top management is paying more attention to material 
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management because of material shortages, high interest rates, rising prices of 

materials, and competition. There is a growing awareness in the construction industry 

that material management needs to be addressed as a comprehensive integrated 

management activity. 

2.4 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. 

 

Ballot (1971) defines material management as the process of planning,  acquiring, 

storing,  moving,  and  controlling  materials to  effectively use facilities,  personnel, 

resources and capital. 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-Love (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. 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, 
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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. Arnold (1991) 

states that material management is a function responsible for planning and controlling 

of materials flow. He adds that a materials manager should maximize the use of 

resources of the company.  

 

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. 

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 

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). 
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This organizational materials management problem is analogous to inventory control 

in any organization facing continuing demand for particular items. Materials ordering 

problems lend themselves particularly well to computer based systems to insure the 

consistency and completeness of the purchasing process. In the manufacturing realm, 

the use of automated materials requirements planning systems is common. In these 

systems, the master production schedule, inventory records and product component 

lists are merged to determine what items must be ordered, when they should be 

ordered, and how much of each item should be ordered in each time period. The heart 

of these calculations is simple arithmetic: the projected demand for each material item 

in each period is subtracted from the available inventory.  

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 

� Transportation 

Purchasing and procurement deals with the acquisition of materials to be used in the  
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operations. The primary function of purchasing and procurement is to get the 

materials at the lowest cost possible, but keeping in mind quality requirements. 

Expediting is the continuous monitoring of suppliers to ensure on time deliveries of 

materials purchased. The purpose of materials planning is to procure the materials for 

the dates when they are needed, storage facilities, and handling requirements. The 

primary function of materials handling is to manage the flow of materials in the 

organization. The manager has to assure that the costs associated with handling 

materials are kept to a minimum. In cost control, the manager has to insure that the 

costs to buy materials are kept to a minimum. In other words, the manager has to 

insure that he is buying the products at the lowest possible price. The inventory 

management deals with the availability of materials. Transportation involves using the 

safest most economical means to transport the materials to the site where they are 

needed. 

Figure 2.1 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. 

 

 
 
 
 
 
 
 
 
 

 
 

 

 

 

 

Figure 2.1:  Typical Materials Management in Construction (Source: Thabet , 2001) 
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2.5 Need for Material Management Systems 

The costs associated with material management are hidden in other activities or 

included as overhead costs. Stukhart (1995) states that studies from the Construction 

Industry Cost Effectiveness Project (CICEP) concluded that senior management have 

not recognized the contribution of material management to cost issues in projects, that 

personnel involved in material management activities do not receive an adequate 

training, and that the computer systems used by companies are not good sources of 

information for materials control. Historically,  managers had paid more attention to 

the costs associated with personnel, equipment and plant and little attention has been 

given to materials. For manufacturing organizations, the costs related to materials 

have increased and had become the largest expenditure of the organization; therefore 

more attention has been placed into activities related to materials (Tersine, 1978). The 

cost of materials has escalated to twice the cost of labor between 1975 and 1980 

inducing companies to pay more attention to activities related to materials (Bernold 

and Treseler, 1991). 

Navon 2002 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 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.   

Figure 2.2 illustrates a typical flow of materials, and material activities in an 

organization. From the figure, it can be seen that decisions taken at early stages in the 

material management flow might affect other activities and decisions to be made in 

later stages. For example, if the proposals from suppliers are not analyzed (i.e. step 6 

in the purchasing activities), then the selection of suppliers might be affected (i.e. step 

3 in the supply management activities). 

Coordination is needed in order to reduce the impact that a decision at a certain stage 

might have in other activities. Communication is essential among members of the 

team to avoid conflicts and to take the better decisions regarding materials flow. 
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Figure 2.2:  Relationship of Purchasing/Procurement/supply management with 

material management (Adopted from Dobler and Burt, 1996) 

2.6 Goals of Material Management  

As it was mentioned previously, the role of the materials manager is strictly 

economical within an organization. This section will describe some of the aspects that 

the materials manager should keep in mind to handle all activities related to materials 

appropriately.  

 

Cavinato (1984) states that the objectives of a material management system should 

include lowest final cost, optimum quality, assurance of supply, and lowest 

administrative costs. The materials manager should obtain the materials needed at the 

lowest cost possible.  

 

By buying products at the lowest possible costs, operating costs can be reduced and 

profits can be increased. Proper handling and storage of materials can reduce the total 

cost of materials; therefore the materials manager should ensure that materials are 

handled properly and stored in the most adequate places. Quality is a very important 

aspect that the materials manager has to keep in mind. When specifications require a 
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high quality product, quality could become the most important objective. Suppliers 

play an important role in any organization. Many companies rely greatly on outside 

suppliers for the materials needed for production. Good relations with suppliers might 

be decisive for a company to be in business.  

 

Companies that have good relations with suppliers could be more successful in 

attracting customers than companies that have bad relations with suppliers. When a 

company has good relations with its suppliers it could benefit from cost reductions, 

cooperative environment from the employees of the supplier, and willingness to help 

with materials ordered and orders pending. When a company has bad relation with 

their suppliers it might be possible that it experiences late deliveries or wrong 

materials delivered. This will have an impact on the total cost of the product, possibly 

increasing the total costs, and delaying the completion of the final product. Materials 

acquisition from the procurement time until it is received in the field can have a 

significant impact on the schedule of a construction project. Based on the studies 

presented, it is clear that effective management of materials can minimize the impact 

that lack of materials or improper management of materials could have on the overall 

schedule and cost of the project. The materials manager should assure that effective 

and economical transportation are used to transport materials to the site. 

2.7 Benefits of Material Management  

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 



www.manaraa.com

����

� Better relations with suppliers 

� Reduce of materials surplus 

� Reduce storage of materials on site 

� Labor savings 

� Stock reduction 

� 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):  

 In one project, a 6% reduction in craft labor costs occurred due to 

the improved availability of materials as needed on site. On 

other projects, an 8% savings due to reduced delay for 

materials estimated.  

 A comparison of two projects with and without a materials 

management system revealed a change in productivity from 

1.92 man-hours per unit without a system to 1.14 man-hours 

per unit with a new system. Again, much of this difference 

can be attributed to the timely availability of materials.  

 Warehouse costs were found to decrease 50% on one project 

with the introduction of improved inventory management, 

representing a savings of $ 92,000. Interest charges for 

inventory also declined, with one project reporting a cash 

flow savings of $ 85,000 from improved materials 

management.  

Against these various benefits, the costs of acquiring and maintaining a materials 

management system has to be compared. However, management studies suggest that 

investment in such systems can be quite beneficial.  

 

2.8 Scope of Materials Management 

This section deals mainly with the attributes of material management and the 

responsibilities of those involved in carrying out the material management functions.  
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A detailed understanding of each contributing function is required in order to 

comprehend the interfaces between material management functions. A materials 

management system includes the major functions of identifying, acquiring, 

distributing, and disposing of materials on a construction site (Stukhart, 1995). 

 

By definition, material management is the management system for planning and 

controlling all of the efforts necessary to ensure that the correct quality and quantity 

of materials are properly specified in a timely manner, are obtained at a reasonable 

cost, and are available at the point of use when required. Each firm has its particular 

materials management system where the responsibility for the various activities is 

spread between engineering, purchasing, and construction. Some assign full 

responsibility and accountability to a material manager, but for most firms the 

responsibility is divided and therefore prone to problems (Stukhart, and Bell, 1987). 

 

Figure 2.3 represents the logical steps in the process from identifying material needs 

to delivering the materials when required at the point of use. Each step is a link in the 

chain of events and the strength of the chain is only as good the weakest link. From 

review of these steps it is apparent that the system can break down in numerous places 

as the result of misdirected effort or lack of effort by the many individuals involved. 

These steps resulting delays in delivery. It always costs more if things are not done 

right the first time. Delays and additional effort are costly, reduce efficiency of a 

construction operation because of reallocation of resources, and therefore negatively 

impact productivity. The steps shown are only the key element and are part of the 

whole material management process which by definition includes the planning and 

controlling of all supporting efforts (Ahuja et al, 1994). 

 

2.9 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. 

Figure 2.3 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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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 

 

Figure 2.3: Material Management steps (Ahuja et al, 1994) 

 

2.9.1 Request for Quotation (RFQ) 

Specifications and drawings are needed to implement the request for quotation 

process successfully. The specifications and drawings are utilized by a rather diverse 

group of participants. The specifications and drawings help the contractor to estimate, 

control, manage and direct the works. Also they help the purchasing department to 

purchase materials and equipments that described in the drawings and specifications, 

finally they help the owner to know what to buy and what he is entitled to receive. 

 

There are relations between the specifications and drawings will clear and generally 

show the following information and items. From drawings we can obtain information 

about the location of materials, equipment, fixtures, details and overall dimensions, 

interrelation of materials, equipment and space, sizes of equipment, identification of 

materials at is locations, and another alternatives. And from specifications we can 

obtain type and quality of materials, equipment and fixtures, quality of workmanship, 

methods of fabrication, installation, erecting, test and code requirements, unit, options 

and alternatives (Ahuja, and Dozzi 1994) 
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2.9.2 Purchasing 

The purchasing function is central to material management. Purchasing has the 

responsibility and the authority to commit project funds for materials, equipment, and 

services. This activity may be accomplished by the home office, the field, or a 

combination of both depending on the size and the scope of the project. The home 

office must maintain planning, procedural, and policy direction over the field 

operations in order to ensure consistent purchasing practices. (Stukhart, and Bell, 

1987) 

Vendor selection follows policy and procedures as a key step in accomplishing the 

work. In selecting vendor for the project, purchasing is forming the foundation for the 

success or failure of the project. Vendors must be selected on the basis of their 

capabilities, geographical location, prior experience, and owner preference. 

Measurement of capabilities includes such considerations as past performance, 

financial condition, bargaining agreements, capacity, competitiveness, 

responsiveness, and schedule adherence. (Stukhart, and Bell, L.C, 1987)    

Several methods of contracting are available to the purchasing organization, 

depending on the commodity or service required. Purchasing orders are the most 

common form of contract utilized on projects. Although blanked orders and other 

forms of agreement are used in varying degrees. Under any form the contract it must 

encourage the on time delivery and completion of the work. 

 �Standard� or �general� terms and conditions of the order or contract generally 

address various commercial aspects of transaction; they define the respective rights, 

duties, and obligations of the contracting parties. 

Special terms and condition also must be incorporated into the body of the purchase 

order or contract. Items such as schedule test information, data submittals, drawing 

approvals, expediting, and terms of payment are typical of the information, which 

must be clearly specified. 

Purchase orders often require technical service agreements to complete the scope of 

work when the vendor�s technical representative is required at the site to supervise 

installation and or erection. 

 

2.9.3 Expediting 

Several types of expediting exist, each with a different level of intensity and cost. The 

least intense type of expediting is simple status reporting. Periodic telephone contact 
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is made with the vendor to determine the status or progress of an order, and the 

information is reported to the project in some systematic format. This type of 

expediting provides basic information to the project, but does little to prevent or 

overcome delays or problems with an order.  

Reactive or correction expediting is more intense than the simple status reporting. But 

it is initiated only in response to some event or action. Vendor contact may be made 

in response to a problem of delayed or late delivery (Ahuja and Dozzi 1994).  

Finally, proactive or preventative expediting is the most intense aggressive type of 

expediting. Here, vendor and sub vendor contact is initiated as soon as the order is 

issued and continues through the live of the order. The expeditor will review all 

elements of the order to ensure that the vendor understand the various submittal, 

testing, and delivery requirements. 

The expeditor will seek to gain a thorough understanding of the vendor�s engineering, 

purchasing, and manufacturing operations as they relate to the particular order. This 

enables the expeditor to monitor all elements of the vendor�s performance with the 

intent of anticipating and resolving problems before they seriously impact the 

projects.  

Experienced professional expeditors serve as a key bridge between the engineering 

and purchasing activities that specify and order materials and the field operations that 

are dependent on those materials for their progress. Accurate and dependable 

expediting information is essential for informed management of the projects, and 

facilitates the mobilization of buyer and vendors resources in response to problems or 

delays (Ahuja and Dozzi 1994) 

 

2.9.4 Transportation 

The movement of equipment, materials, and personnel to the job site represents a 

unique and specialization element of materials management. Experienced traffic 

personnel can have a positive impact on the execution of the project while minimizing 

transportation cost (Ahuja and Dozzi 1994) 

Significant saving is possible with national agreements or negotiated project 

transportation, and through various commercial arrangements for the transportation of 

goods, materials, documentation, or personnel. Special consideration is required in 

setting terms, thereby determination the proper point for transfer of materials 

ownership and liability. The prime contract, especially insurance clauses, may have a  
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direct impact on the purchasing terms and conditions concerning transportation. 

Early specialized activities in the project planning phases, such as properly performed 

route survey and consideration of local traffic conditions, can significantly affect later 

execution of the work. These front end efforts affect engineering by defining shipping 

envelopes, weight limits, and schedule limitations, the traffic function or group 

significant input to purchase documents including   packing specifications, shipping 

instructions, invoicing instructions, and document requirements. 

This group's expertise is necessary in developing routing guides, shipments progress 

reports, and troubleshooting as transportation problems develop. 

 

Transportation or traffic expertise aids the materials management team in handling 

numerous types of special loads from delicate electronics to massive modules, each 

requiring transport equipment that is specially designed or of limited availability. 

Knowledge of requirements, source and availability of this equipment may be critical 

to successful execution of the work.  

Transport permitting requirements also must be considered early in the project. 

Assigning the above responsibilities to suppliers may present an easy upfront 

decision, but can later lead to painful lessons if the expertise is not available to the 

materials management team to ensure that traffic functions are handled properly. 

 

Traffic or logistics for foreign sites present an added dimension to the transportation 

requirements for a project. Each phase of the transportation effort is more complex, 

with often-stringent requirements due to ocean shipment and transportation to remote 

areas of the world. Each country's customs requirements are unique with potentially 

significant duties, taxes, and delays that must be considered in the planning efforts. 

      

2.9.5 Surplus Materials 

All projects can expect a certain amount of surplus, however, the key to successful 

surplus materials management is a well-conceived and well-executed materials 

management plan. Various shortcomings in the engineering, materials control, 

procurement, and field materials management phases of the work may results in 

surplus materials. Understanding and anticipating these potential problems areas are 

the first in minimizing surplus (Stukhart and June 1987) 

Many causes of surplus can be identified. Surplus can be caused by a poorly  
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performed materials take off (MTO). Engineering revision and changes are yet 

another cause of surplus, particularly if the MTO occurs early and systems are not 

adequately responsive to changes. Inadequate construction materials management 

practices also may lead to surplus, particularly on fast track projects. Primary causes 

are:  

 Duplicate buying and poor control systems/procedures leading to procurement 

of unnecessary materials. 

 Minimizing surplus on a project requires a proactive and timely system of 

communication among all functions involved in the materials acquisition and 

installation cycle. 

 Option for disposal include using the surplus in the alternative services, using 

the surplus materials on other projects, returning them to the vendor, or selling 

them to a third party. All options require complete records and timely 

reporting to achieve optimum results. The best option is to do the necessary 

planning and to implement the necessary materials management system to 

reduce surplus at the source(Ahuja and Dozzi 1994) 

 

2.10 Responsibilities 

The purpose of clearly establishing the responsibilities and authority of the 

participants is not for attaching blame should something go wrong in the process, but 

to communicate clearly what is expected and avoid misunderstandings as to who does 

what and when. The scope of each participant's involvement must be clearly defined. 

If not, increased effort will be expended to rectify missed expectations in quantity, 

quality, or cost. Unexpected effort reduces productivity of the operation. A quality 

effort is required in all parts of the project, otherwise poor quality in the material 

management process becomes apparent immediately at the point of use. By 

comparison, poor quality of engineering, for example, may not become apparent at 

all. (Ahuja and Dozzi, 1994) 

Several participants contribute to the material management process and the scope of 

their involvement should be clearly stipulated in the contractual document. Figure 2.4 

shows the contractual relationships (shown with double-ended arrows) and the key 

document that are used to establish the scope of material management of each 

participant. An efficient material management system leads to improve productivity 
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Leases  

and must necessarily include all participants. The alternative is an inefficient, 

incomplete plan, which will prove counterproductive. 

If an owner purchases a long-lead item and later assigns the purchase order to the 

contractor, a clear understanding of the purchase order is required, as well as full 

knowledge of any relevant correspondence, to ensure that nothing is overlooked. 

 

 

 

 

 

 

 

 

 

 

 

            

 

 

Figure 2.4:  Relationships and key documents (Ahuja and Dozzi, 1994) 

 

2.11 Legal Aspects of Document 

A purchase order (P.O.) is a contract, which specifies technical, delivery, warranty, 

and cost details for the goods and services to be provided. Besides providing technical 

specifications, it is important to clearly state the required delivery date and whether 

the goods are FOB (free on board) at the supply source or the delivery destination. 

Vendor information such as engineering data sheets and drawings are often required 

in order to finalize the engineering drawings, specifications, or both. The P.O. must 

clearly defined what drawings are required and when. Two examples are the final 

anchor bolt layout for a piece of machinery or electrical grounding locations. This 

information is required in order to complete foundation design and construction, and 

late delivery of vendor information could result in delays and additional costs to 

overcome the effects of delay. 

Leases should be read carefully to understand the limitations respecting insurance 

coverage. The wording on leases leaves little doubt that the lessee assumes 
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responsibility for the piece of equipment or vehicle that is being leased from the 

lesser. The legality of contracts is readily ascertained, but it is not apparent to many 

involved in procurement of materials that some of the otherwise bothersome 

paperwork has legal implications. A bill of lading transfers responsibility for the 

goods from the supplier to the transporter of the goods. 

Upon delivery to the receiver of the goods, at both ends of the shipping phase, the bill 

of lading is signed as being correct by the receiver of the goods. Signed releases by 

inspectors are another group of documents that allow fabrication or processing to 

proceed during the manufacture of items. Pressure vessels and piping are examples of 

fabricated is not allowed until signed approval is received from an authorized 

inspector. (Ahuja and Dozzi, 1994) It is commonly required to produce mill test 

reports for materials used in the shop fabrications or field construction. Also, reports 

for specific testing of materials are required to fulfill the contractual requirements for 

supply of some goods. In fact, materials should not be unloaded without the proper 

and complete documentation.  

 

The absence or delay of the required documentation can delay fabrication progress 

and potentially delay the project. Besides, there are serious longer term legal 

implications for use of material that has not been properly certified as acceptable for 

use in a particular application. A dramatic example of such an occurrence is the major 

fire damage exceeded 100 millions of dollars. 

 

2.12 Just In Time (JIT) 

The acronym JIT has been highly visible since the late 1980's, as manufacturing 

attempted to meet competitive challenges by adopting newly emerging management 

theories and techniques, referred to by some as Lean Production (Womack and et all, 

1991). Manufacturing JIT is a method of pulling work forward from one process to 

the next "just-in-time"; i.e. when the successor process needs it, ultimately producing 

throughput. One benefit of manufacturing JIT is reducing work-in-process inventory, 

and thus working capital. An even greater benefit is reducing production cycle times, 

since materials spend less time sitting in queues waiting to be processed. However, 

the greatest benefit of manufacturing JIT is forcing reduction in flow variation, thus 

contributing to continuous, ongoing improvement. 
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2.12.1 Construction JIT vs. Manufacturing JIT 

JIT is a technique developed by Taichi Ohno and his fellow workers at Toyota (Ohno, 

Taichi., 1987). Ohno's fundamental purpose was to change production's directives 

from estimates of demand to actual demand. A purpose originally rooted in the 

absence of a mass market and the need to produce small lots of many product 

varieties. In assembly line production systems managed by lean production concepts, 

the directives for production are provided by means of kanban from downstream 

processes. This system insures that whatever is produced is throughput, i.e. is needed 

for the production of an order. Kanban works as a near-term adjusting mechanism 

within a system of production scheduling that strives for firm and stable aggregate 

output quantities, and provides all suppliers in the extended process progressively 

more specific production targets as the plan period approaches, resulting ultimately in 

a firm 2-6 week production schedule. This system provides sufficient flexibility to 

adjust to actual demand, while assuring that all resources are applied to the production 

of throughput. In manufacturing, the need for flexibility comes from a potential 

difference between forecast and actual demand. Many products are being produced, 

so it is important to minimize the time required to produce any specific type of 

product demanded. In construction, there is only one product produced once. And in 

the case of industrial construction, that product is the facility for producing 

manufacturing's products. It is consequently important to reduce the time needed to 

produce the facility, not necessarily the time to produce any component.  

 

The application of JIT to construction differs substantially from its application to 

manufacturing because construction and manufacturing are different types of 

production, and because of the greater complexity and uncertainty of construction. 

The extent and significance of uncertainty in construction has been adequately 

addressed, but a moment's reflection supports the view that construction is complex. 

The number of parts, relative lack of standardization, and the multiple participants and 

constraining factors easily make the construction of an automobile factory more 

difficult than the production of an automobile in that factory. When this complexity is 

joined with economic pressures to minimize time and cost, that uncertainty results is 

not surprising.  
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2.12.2 Using JIT to reduce variation and waste: Manufacturing vs.  

construction 

By minimizing inventories between processes, Ohno removed the safety stock that 

allowed a downstream process to continue working when a feeder process failed. He 

also required that operators stop the production line when they were unable to fix 

problems. Consequently, it became necessary to solve problems rather than simply 

passing bad product down the line. Problems also became highly visible since they 

could result in line stoppages. Forced confrontation with problems together with 

analysis to root causes produced a progressively more steam lined and smoother 

running production process, with fewer end-of-the line defects and higher throughput. 

How might this work in construction? Construction is schedule driven. Given a well-

structured schedule, if everyone stays on their part of the schedule, the work flows 

smoothly and maximum performance is achieved. However, as we all know, it is rare 

that projects perform precisely to their original schedule. Business conditions change, 

deliveries slip, a design requires correction, etc. If a schedule has sufficient slack in 

the impacted activities, changes may not impact end dates. When there is little or no 

slack, players are pressured to make it up in accelerated production.  

 

2.12.3 Types of Construction Buffers 

There are two types of inventories that can serve the function of buffering 

downstream construction processes from flow variation. The most familiar type is 

piles of stuff; materials, tools, equipment, manpower, etc. These piles of stuff may 

originate in decisions to insert certain time intervals between scheduled activities, e.g. 

between fabrication and installation of pipe spools. Consequently, while they take the 

form of stuff, they often also represent time added to project duration, so these are 

called "schedule buffers" (Howell et. all, 1994). Less familiar are inventories of 

workable assignments, produced by planning processes that make work ready for 

downstream production (Ballard et. all, 1994). These buffer by enabling a reliable, 

predictable flow of output from each process. They need not imply the existence of 

piles of stuff, depending upon the predictability of flow between supplier and 

customer processes. Ballard et. all called these inventories of workable assignments 

"plan buffers." 
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Figure 2.5:  Types of construction buffers (Howell et. all, 1994) 

 

2.12.4 Functions of Schedule Buffers 

In the construction of process plants (petroleum, chemical, food processing, pulp and 

paper, etc), projects are frequently fast track; i.e. construction begins before design is 

completed (Huovila et. all, 1994). Late delivery of drawings and materials has led 

construction contractors to demand earlier delivery, reducing the time available for 

engineering to complete design, resulting in more delivery problems and demands for 

even earlier deliveries. This is clearly a vicious circle. Large schedule buffers between 

suppliers and construction may shield the contractor from the impact of late deliveries 

(Howell et. all, 1994), but does nothing to address the root causes of variation. 

Further, the shielding is expensive, both in time and money. There is a better way. A 

suggested rule: Place schedule buffers just after processes with variable output. For 

example, that suggests placing schedule buffers between engineering and fabrication, 

rather than between fabrication and installation. The fabrication and delivery 

processes are highly predictable, unless drawings are incorrect or incomplete, or 

drawings are pulled out of fabrication to be revised. A schedule buffer in front of 

fabrication would provide more time for engineering to complete its work and do it 

correctly. It would also provide the fabricator an opportunity to select and bundle 

work to meet his needs for production efficiency and the contractor's needs for 

quantities and sequence. 

Another suggested rule: Size schedule buffers to the degree of uncertainty and 

variation to be managed. Research (Howell et. all, 1994) has shown that schedule 

buffers are sized without regard to the toughness of projects; i.e. their level of 

uncertainty. This amounts to wasting time and money accumulating piles of stuff not 

all of which is needed 
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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, 1998). 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, 

1998). 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, 1998). 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, both quantitative and qualitative approaches are used. The questionnaire 

of this study is designed to get the factual information about local practices of 

contractors in managing construction materials in building projects as well as the 

opinions of contractors about these practices. 
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3.3 Research design 

The purpose of this research is to explore the current practices of construction 

materials management of building projects and develop a computerized materials 

management system to be used in materials management works. 

A structured questionnaire with 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, 1998). It enhances confidentially, supports internal and external validity, 

facilitates analysis, and saves resources. The advantages of interviews as summarized 

by Naoum (1998) 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 1998).  

 

3.4 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 PCU. The subcontractors 

and contracting companies of fourth and fifth categories were excluded because these 

companies are too small to have specific arrangements for materials management.  

 

3.5 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: 

 Literature review. 
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 Several interviews (39 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 10 items. 

Section tow: Application of construction materials management tools and techniques 

in construction projects, which includes 17 items 

Section three: The effect of closure in Gaza strip on materials availability and cost, 

which includes 5 items 

Section four: Computer applications in materials management systems in construction 

projects, which includes 11 items 

Section five: Implementation of construction materials management systems, which 

includes 12 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. 

 

3.6 Field work research 

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

conducting this research. In the problem-solving approach (also named action 

research), the researcher reviews the current situation, identifies the problem, gets 

involved in introducing some changes to improve the situation and, possibly, 

evaluates the effect of his/her changes. This type of research is more attractive to 

practitioners, industrialists, and students from the professional background that has 

identified a problem during the course of work and wish to investigate and propose a 

change to improve the situation (Naoum 1998). 

A questionnaire was designed and constructed to survey the situation and reality of 

construction materials management practices of Gaza strip contracting companies. 

The data which is 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 
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 1998). 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 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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The relatively of the questionnaire is a major criterion for assessing its quality and 

adequacy. The value of the reliability coefficient theoretically can range between -

1.00 and +1.00. For most purposes, reliability coefficients above 0.7 are considered 

satisfactory (Polit and Hungler, 1999). Five questionnaires were redistributed. The 

reliability coefficient was calculated which indicated a high level of reliability. For 

more accuracy, reliability coefficient was calculated for important parts.  

Table 3.1 Reliability coefficient for the questionnaire. 

section 
No. 

contents 
No. of 
questions��

reliability 
coefficient ��

2 
Application of construction materials management tools 
and techniques in construction projects. 

43 0.9356 

3 
The effect of closer in Gaza strip on materials 
availability and cost. 

5 0.7542 

4 
Computer applications in material management systems 
in construction projects. 

13 
0.7327 
 

5 Implementation of construction materials management. 109 0.9626 
     

3.8 Interview 

The researcher interviewed 39 contractor company representatives and asked them to 

fill the questionnaire during the interview. The interview gave to a far extent, accurate 

and clear answers due to the clarifications which made by the researcher. 

Before carrying out the interview, the questionnaire was sent to a company and 

specific time and date were determined for interview. This provided a chance for the 

contractors to study the questions before answering them. In the beginning of the 

interview the researcher introduced himself to the respondent to create a friendly 

atmosphere, then he thanked the respondent and affirmed that all the data to be 

collected would be used only for the research and would not be transferred to any 

other party.  

 

3.9 Population and sample 

The studied population includes the contracting companies in Gaza strip who have a 

contractor's union valid registration in January 2006. As materials 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. The total number of these companies is 84 companies and they 

are stratified as follows: the first class has 34 companies; the second class has 21 

companies; the third class has 29 companies. 
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3.10 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 1998). 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" 

(Naoum 1998). In this research, the data were presented in forms of tabulation, bar 

charts, and pie charts. 

 

3.11 Developing and evaluating the computerized system 
The researcher has developed a tailored construction materials 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 materials 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, 
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the model was implemented in a prototype system and used in ongoing construction 

projects. The software was developed using Microsoft Excel platform. This is because 

contracting companies are familiar with Excel and find it easy to use. To increase the 

capability and skills of the researcher in Microsoft Excel package, he reviewed some 

books explaining the use of Excel, internet Excel publications, and Excel manual. 

These skills increased the capability of the researcher to develop the software. The 

developed software was tested by four contractors asking them to try it on real 

projects. They were also asked to fill a questionnaire for evaluating the software (See 

annex 5)  
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CHAPTER (4) 

SYRVEY 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 materials management tools and techniques in construction projects, 

computer applications in material management systems in construction projects, and 

Implementation of construction materials 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, number of employees and their 

qualifications, number of executed projects and their values during the last five years, 

and the person in-charge-of managing construction materials. 

 

4.2.1 Year of establishment 

Table 4.1 shows that only (14.2%) of the contracting companies were established 

before 1994. (36.9%) of companies were established from 1994 to 1997, while 

(48.8%) of them were established after 1997.  This indicates that most of companies 

are relatively newly established having less than 13 years of experience. 

. 

Table 4.1:  Year of establishment of contracting companies 

Contractors 
Variable 

Frequency Percentage% 

Before 1994 12 14.2 

1994 - 1997 31 36.9 
Year of 

establishment 
After 1997 41 48.8 
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4.2.2 Field of work 

Table 4.2 demonstrates that all respondents are involved, in a way or another, in 

building works, (94.9%) are involved in water and sewerage works, and (95%) are 

involved in roads works. This show how important is the building construction to the 

construction industry in Gaza strip. 

 

Table 4.2:  Field of company specialization 

Company work field Main Secondary Unspecialized 

Frequency ���� ��� 0 
Building work field 

Percentage% ������ ����� 0 
Frequency ���� ���� ���Water and  sewerage 

works Percentage% ������ ������ �����

Frequency ���� ���� ���
Roads works 

Percentage% ������ ������ �����

 
4.2.3 Classification of contractors 

Table 4.3 illustrates that about half of contractors (43%) are classified as first class in 

building works. (����%) of them are classified in first class in sewage and water 

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

 

Table 4.3:  Degree of classification 

Company classification according the 
contracting union for the following fields 

First 
class 

Second 
class 

Third 
class Others 

Frequency ���� 21�� ���� 0 
Building works 

Percentage% ������ 26.6�� ������ 0.0 
Frequency ���� 20�� 36�� 9 Water and  sewerage 

works Percentage% ������ ������ ������ 10.7 
Frequency ���� 26�� ���� 7 

Roads works 
Percentage% ������ 30.9�� 41.7 8.4 

 
 

4.2.4 Number of employees and their qualifications 

From Table 4.4, it has been found that (97.6%) of respondents employ civil engineers, while 

(76.2%) of them employ architects, (55.9%) of them employ electrical engineers, and (59.5%) 

of contracting companies employ mechanical engineers. 
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Table 4.4:  Qualification of employees in the contracting companies 

Variable No. Percentage% 

Civil engineer ���� ������

Architect  ���� ������

Electrical engineer ���� ������

Mechanical engineer ���� ������

other specialist engineer ���� ������

Technician ���� ������

 
 
Table 4.5 demonstrates that (45.2%) of respondents have 10 employees or less, whilst (3.6%) 

of contractors have more than 40 employees. The other (51.2%) of contracting companies has 

from 11 � 40 employees. 

 

Table 4.5:  Distribution of respondents' number of employee. 

Number of employees Frequency Percentage% 

10 and below 38�� 45.2��

11-20 29�� 34.5��

21-30 11�� 13.1��

31-40 3�� 3.6��

More than 40 3�� 3.6��

total ����� ������ 

 
These results reveal how small the organization size of contracting companies in Gaza 

strip is generally. This means that most contractors execute their projects mainly 

using subcontractors. In fact, subcontracting is an essential component of almost any 

project. 

 
4.2.5 The number and value of executed projects during the last five years 
 
Table 4.6 shows that (42.9%) of contractors executed less than 10 projects during the 

last five years and only 3 contractors executed more than 40 projects. The majority of 

contracting companies (53.6%) executed from 20 � 40 projects in the same period. 
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Table 4.6:  Distribution of number of executed projects 

Number of executed 
projects 

during the last five 
years 

Frequency Percentage% 

10 and below ���� ������

11-20 ���� ������

21-30 ���� ������

31-40 ��� �����

More than 40 3 3.6��

total ����� ������ 

 
 

Table 4.7 shows that (53.5%) of respondents executed projects with a value of less 

than 3 million dollars, during the last five years. (27.3%) of contracting companies 

executed projects with a value between 3 and 6 million dollars, and (19%) of 

contractors executed projects with a value of more than 6 million dollars. This 

indicates that most of executed projects are of small size. 

 

Table 4.7:  Distribution of value of executed projects. 

Total amount of executed projects 
during the last five years (in million dollars) 

Frequency Percentage% 

1.5 and lesser ���� ������

1.6-3 ���� ������

3.1-4.5 ���� ������

4.6-6 ��� �����

6.1-7.5 ��� �����

More than 7.5 ���� ������

Total ��� ������ 

 
4.2.6 Distribution of respondent's person in-charge-of managing materials in 

construction projects 

Table 4.8 shows that none of contracting companies has a specific section for 

managing construction materials. For other companies, the person in-charge-of 

managing construction materials is the director in (26.2%) of companies and the 

project manager in (50%) of companies. 
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Table 4.8:  Distribution of respondents' person in charge of managing construction 

materials 

The person in charge of managing construction 
materials in construction projects 

Frequency Percentage% 

Company Director 22�� 26.2 

Project Manager ���� 50��

Site Engineer ���� 23.8 

specific section 0 0.0 

Others 0 0.0 

Total 84 100.0 

 

 

4.3 Application of construction materials management techniques in       

construction projects 

Considering the necessity and degree of using of some techniques in managing 

materials process in general, Table 4.9 illustrates that (69.5%) of contracting 

companies believe that updating the database for materials price when change occurs 

is the most important technique.  

The results show general consistency between the necessity and usage degree of 

establishing database techniques and the necessity and usage degree of corresponding 

updating database techniques. The results show also consistency between the 

necessity and usage degree of each of these techniques. 

Also Table 4.9 shows that the most important technique in establishing database 

group is "creating materials price database" (72.8%), and the most important 

technique in updating database group is "updating the database for materials price 

when change occur" (69.5%). It is noticed that the most important tool in establishing 

database group and updating database group is the tool that related to the prices of 

materials. This results may referred to the fact that in Gaza strip materials cost has the 

lion's share of the project cost. 
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Table 4.9:  Technique necessity and usage in managing construction materials 
 

Necessity degree Usage degree 

 No. 
Techniques 

 

N
ec

es
sa

ry
 %

 

So
m

eh
ow

 N
ec

es
sa

ry
 

%
 

U
nn

ec
es

sa
ry

 %
 

U
su

al
ly

%
 

O
cc

as
io

na
ll

y%
 

R
ar

el
y 

1 Establishing categorized 
materials database 61.3 35.0 3.7 50.0 44.4 5.6 

2 Creating local suppliers 
database. 65.4 32.1 2.5 56.9 40.3 2.8 

3 Creating international 
suppliers database. 38.5 47.4 14.1 33.8 48.6 17.6 

E
st

ab
lis

hi
ng

 D
at

a 
ba

se
 

4 Creating materials price 
database. 72.8 23.5 3.7 60.3 36.8 2.9 

5 Updating the database of 
local suppliers. 60.8 32.9 6.3 57.5 32.9 9.6 

6 Updating the database of 
international suppliers. 39.2 41.8 19.0 36.0 38.7 25.3 

7 Updating the database for 
materials price when 
change occurs. 

69.5 22.0 8.5 64.7 29.4 5.9 

U
pd

at
in

g 
da

ta
ba

se
 

8 Using internet for 
knowing the new 
materials and their prices.  

50.9 35.3�� 13.8 49.3 29.6 21.1 

 
 

4.3.1   The necessity, degree of usage, and method of use of some techniques in 

construction materials management 

From the information in Table 4.10,  it is clear that most contracting companies (85%) 

consider that using daily recording for used materials in the project is necessary, 

(77.8%) of contractors usually use this technique, and (55.6%) of them recording 

materials by using a form. 

Other observation, the relatively least important technique in managing materials is 

reporting the situation of materials in project's store where (63.3%) of respondents 

consider it necessary and (56.0%) of them usually use it. This somehow come in line 

with Al-Ostaz's study (2004) who concluded that (75.6%) of the respondents report 

the situation of materials in the project's store in managing construction materials in 

Gaza strip. 
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The results demonstrate that (21.4%) of companies recording the received materials 

on site by using a computerized form, but in Al-Ostaz's study (2004), (2.4%) of the 

companies recording the received materials on site by using a computerized form. In 

general about half of contracting companies using the techniques shown in table 4.10 

by using a form, but Al-Ostaz's study (2004) concluded that less than (10%) of 

contracting companies using a form to apply some techniques shown in Table 4.10. 

Table 4.10:  The necessary, degree of usage, and method of use some techniques in 
construction materials management  

Necessity degree Usage degree Method of use 

No. 
Techniques 

 

N
ec

es
sa

ry
 %

 

N
ec

es
sa

ry
 

so
m

eh
ow

 %
 

U
nn

ec
es

sa
ry

 %
 

U
su
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 %
 

O
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y 
%

 

R
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y 

%
 

B
y 
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g 
a 

co
m
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ri
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d 
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 %

 
R
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y 
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g 
a 
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 %
 

R
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ng
 

w
it

ho
ut

 f
or

m
 %

 

W
it

ho
ut

 
re

co
rd

in
g 

%
 

1 Providing a list of 
materials in project that 
includes for example 
(material name, material 
number unit price). 

74.1 22.2 3.7 68.0 24.0 8.0 20.0 50.0 25.7 4.3 

2 Daily recording of using 
materials in the project. 

85.0 13.8 1.3 77.8 22.2 0.0 20.8 55.6 22.2 1.4 

3 Providing material cards 
at site store that contain 
for example (input-output-
balance). 

68.3 23.2 8.5 52.8 33.3 13.9 17.9 50.7 14.7 16.4 

4 Providing materials 
purchase order including 
for example (order 
number-material 
description-required 
quantity �price). 

76.9 17.9 5.2 60.8 28.4 10.8 21.2 62.1 10.6 6.1 

5 Recording the received 
materials on site, the 
record shows for example 
(delivery number-supplier 
name-material 
description- quantity). 

82.7 16.0 1.3 75.3 23.3 1.4 21.4 58.6 17.1 2.9 

6 Reporting the situation of 
materials in the projects' 
store, the report shows 
(supplier name-order 
number-quantity input-
quantity output-balance). 

63.3 25.3 11.4 56.0 32.0 12.0 16.9 52.1 18.3 12.7 

7 Reporting the problems 
for examples (wastage 
and breakage-thief and 
loss-shortage in delivery). 

73.2 24.4 2.4 58.7 36.0 5.3 8.3 51.4 27.8 12.5 

8 Following up the prices in 
the market and recording 
the variation of prices. 

83.1 13.3 3.6 74.7 18.7 6.7 14.3 55.7 20.0 10.0 

9 Following up the closure 
variations in the `market 

80.0 8.2 11.8 68.1 23.6 8.3 10.0 50.0 22.9 17.1 
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4.4 The effect of closure of Gaza strip on materials availability and price 

Table 4.11 represents the effect of closure on materials availability and price as 

expressed by respondents. These results show that all respondents (100%) agree that 

the closure causes a delay of a project completion. (98.9%) of them agree that the 

closure has big effect on the prices of basic materials such as cement, aggregate and 

reinforcement steel. On the other hand, the results show that (54.2%) of contracting 

companies believe that the closure increase subcontractor rates. The researcher 

expected all of these results. He was expected, in general, that the closure causes a 

noticeable increase in the main material prices, an increase of other material prices, a 

delay of a project completion, and causes an increase of total project cost. 

 
Table 4.11:  The effect of closure of Gaza strip on materials availability and price 

 

No. Factor 

V
er

y 
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 %
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t %

 

∑
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h 
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%
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 d
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 %

 

L
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 %
 

V
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y 
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 d
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e 
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fe
ct

 
%

 
1 The closure causes a 

noticeable increase in the 
main material prices 
specially (cement, 
aggregate, and steel). 

81.0 17.9 98.9 1.2 0.0 0.0 

2 The closure causes an 
increase of other 
material prices (painting, 
electrical, sewage 
material). 

51.2 35.7 86.9 8.3 4.8 0.0 

3 The closure increases the 
subcontractors' rates. 

28.9 25.3 54.2 12.0 10.8 22.9 

4 The closure causes a 
delay of a project 
completion. 

69.0 31.0 100 0.0 0.0 0.0 

5 The closure causes an 
increase of total project 
cost. 

59.5 35.7 95.2 4.8 0.0 0.0 
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4.5 Using software for supporting the construction materials management 

Table 4.12 shows that (28.6%) of the respondents do not use computer applications in 

material management systems in construction projects and (61.9%) use spreadsheet-

based software like (Ms Excel) because it is a familiar application for all construction 

companies. On the other hand (9.5%) of them Use specialized software and this is 

somehow strange as the researcher did not get any evidence from interviewees of 

these software that they claimed they had used. 

 
Table 4.12:  Using software for supporting the construction materials management 

 
Using software for supporting the construction materials 

management 
Frequency Percentage% 

Not use ���� ������
Use spreadsheet-based software (Ms Excel) 52�� ������
Use specialized software. ��� ��� 

total ��� �������
 

4.5.1 Respondent's efficiency of using popular computer software 

Table 4.13 shows the respondents efficiency of using popular computer software. 

These results illustrate that most of respondents (93.9%) have very good capabilities 

in using MS-Excel spreadsheets, where (60.3%) of contractors have very good in 

using Ms-Project. Only (24.1%) of them have the same capabilities in using Ms-

Access. The distinguished place of Excel may refer to its advantages, which are stated 

by christofferson (1999) as the following: 

 It is easy to use. 

 It can be customized to the company style of doing business. 

 It is powerful. 

 

Table 4.13:  Efficiency of respondents in using popular computer software 
 

 
No. 

 
 

software 
 

V
. G

oo
d 

%
 

G
oo

d 
%

 

A
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e 

%
 

L
ow

 %
 

V
. L

ow
 %

 

1 Excel 93.9 4.9 1.2 0.0 0.0 
2 Word 91.6 7.2 1.2 0.0 0.0 
4 Ms-Project 60.3 30.8 �.����� 0.0 9.0 
3 Access 24.1 17.7 12.7 11.4 34.2 
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4.5.2 Obstacles that are facing the local companies in using a construction 

materials management software  

Table 4.14 represents the obstacles, which are facing the contractors in using 

construction materials management software. These results show that the majority of 

respondents (80%) consider absence of understanding of construction materials 

management software is the most important obstacle that affects the using of 

computerized materials management packages. (79.2%) of the respondents think that 

non-realization of importance of construction materials management system by the 

contractor has big effect on using computerized materials management packages. 

Another observation noted from Table 4.14, (49.5%) of the contractors believe that 

implementing the system wastes the time of project supervisors. The researcher 

notices that the most important obstacles are the technical ones (obstacle Nos. 1, 2, 3, 

4, and 5), while the least important obstacles are the cost related obstacles (obstacle 

Nos. 7 and 8). 

The importance of technical obstacles has been supported by Navon study (2002); he 

concluded that the main reason for non-using computer in materials management is 

the lack of suitable software for managing construction materials. 

 
Table 4.14:  The obstacles which are facing contractors in using construction materials 

  management systems . 

No. 

 
 

Obstacle 
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1 Non- realization of importance of construction materials 
management system by the contractor. 

32.9 55.3 79.2 4.7 7.1 0.0 

2 Absence of understanding of construction materials 
management system. 

25.9 54.1 80.0 16.5 3.5 0.0 

3 Inability implementation of the system. 23.8 53.8 77.6 8.1 14.3 8.3 
4 Shortage of user friendly of construction materials 

management system. 
27.1 36.5 63.6 20.0 15.3 1.2 

5 Shortage of qualified persons in using a construction 
materials management system.  

44.7 32.9 77.6 15.3 7.1 0.0 

6 Simplicity of manual managing a construction material.  24.1 34.9 62.0 28.9 7.2 4.8 
7 The high cost of a construction materials management 

system. 
25.0 32.1 57.1 17.9 16.7 8.3 

8 The thinking that implementing the system wastes the time 
of project supervisors. 

22.4 27.1 49.5 23.5 17.6 9.4 
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4.5.3 Contractors` opinions regarding willingness to get materials management 

packages 

In general, most of contractors surveyed (87%) are willing to get and use user friendly 

and low cost construction materials management software in managing materials. 

Table 4.15 shows that (70.2%) and (16.8%) of contractors surveyed are strongly agree 

and agree, respectively, to get and use a user friendly and inexpensive construction 

materials management software in managing construction materials. 

 
Table 4.15:  Contractors` willingness to get materials management packages. 

 
I am ready to get and use user friendly and inexpensive cost 

construction material management system 
Frequency Percentage% 

strongly agree��������� ���� 70.2��

Agree ���� ������

Neutral    ��� ������

Disagree��������� ��� �����

strongly disagree ��� �����

total �� �������

 

4.6 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.  

 

4.6.1 Benefits of implementation of materials management on construction 

projects 

Table 4.16 outlines the benefits of construction materials management systems 

according to contractors' opinions.  The most important benefits are listed below:   

 Materials are timely available on site with the right quantity (95.3%). 

 Reducing duplication of materials orders (90.5%). 

 Improving cash flow (86.6%). 

 Complying to time schedule (85.1%). 

On the other hand the benefits, which have lesser effect, are: 

 Better relationships with suppliers (66.5%). 

 Complying to enhancement of quality control. (74.7%). 

 Reducing the space for materials on site (74.7%) 
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Table 4.16:  Benefits of implementation of materials management software on 
          construction projects 

 

No. Benefit 
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 d
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1 Reducing the costs of project materials. 40.0 38.8 78.5 17.6 3.5 0.0 
2 Better handling of materials. 40.5 40.5 81 17.9 0.0 1.2 
3 Reducing duplication of materials orders. 41.7 48.8 90.5 8.3 1.2 0.0 
4 Materials are timely available on site with 

the right quantity.  
54.8 40.5 95.3 4.7 0.0 0.0 

5 Improving labour productivity. 37.3 47.0 84.3 10.8 3.6 1.2 
6 Complying to time schedule. 44.4 40.7 85.1 14.8 0.0 0.0 
7 Complying to enhancement of quality 

control. 
28.9 45.8 74.7 21.7 3.6 0.0 

8 Improving follow up and monitoring of 
construction materials. 

31.0 44.0 75 23.8 1.2 0.0 

9 Better relationships with suppliers. 32.5 33.7 66.5 31.3 2.4 0.0 
10 Waste reduction. 42.7 35.4 78.1 19.5 2.4 0.0 
11 Reducing the space for materials on site. 32.5 42.2 74.7 19.3 6.0 0.0 
12 Obtaining better price for the construction 

materials.  
44.0 33.3 77..3 19.0 2.4 1.2 

13 Improving cash flow. 50.0 36.6 86.6 8.5 3.7 1.2 

 
4.6.2 Importance of materials management systems to solve some problems 

Table 4.17 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 its 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 are "Materials are not available with required 

quantity" (92.9%), " Slow response from the consultant engineer about submittals" 

(91.5%), and " Materials are not available" (90.6%) 
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Table 4.17:  The importance of implementing a materials management system 

No. Problem 
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t %
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∑
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A
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t %

 

1 Materials are not available. 43.5 47.1 90.6 3.5 3.5 2.4 
2 Materials are not available with required 

quantity. 
35.3 57.6 92.9 5.9 0.0 1.2 

3 Late delivery to the site. 38.8 49.4 88.2 11.8 0.0 0.0 
4 Slow response from the consultant engineer 

about submittals. 
32.5 59.0 91.5 8.4 0.0 0.0 

5 Deliver wrong materials. 42.2 47.0 89.2 9.6 1.2 0.0 
6 Deliver materials with wrong dimensions. 31.0 52.4 83.4 14.3 2.4 0.0 
7 Deliver materials with wrong quantities. 38.1 47.6 85.7 13.1 1.2 0.0 
8 Increase materials quantity in storages. 36.5 51.8 88.3 7.1 4.7 0.0 
9 Burglary, theft and vandalism 39.3 44.0 83.3 14.3 2.4 0.0 

10 Destroyed materials when deliver. 33.3 50.0 83.3 14.3 1.2 1.2 
 
4.6.3 The responsibility of ordering construction materials 

Table 4.18 shows that (30.9%) of the respondents have the company manager 

responsible for ordering materials, and (48.8%) of them have the site engineer 

responsible for this duty. Another observation noted from Table 4.18, none of 

contracting companies has a specific section for ordering materials process. 
  

Table 4.18:  The responsible about ordering construction materials 

The person who responsible about 
Ordering materials 

Frequency Percentage% 

Company manager 26�� ������
site engineer ���� 48.8 
procurement department ���� 20.2��

Persons worked in a specific section ��� 0��
 

4.6.4 The techniques used for ordering materials from suppliers 

From Table 4.19, it has been found that most of contractors (97.7%) use the telephone 

for ordering materials from suppliers, (92.9%) of them prefer to use the fax for 

ordering materials, while (47%) of respondents use the E-Mail, and (44.7%) of them 

use internet for ordering materials from suppliers. It is noticed that the telephone is 

the most important tool for ordering materials. This result may refer to the fact that in 
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Gaza strip construction materials are ordered from local suppliers. It is noticed that 

the modern techniques for ordering materials such as websites are not use in Gaza 

strip.  

Table 4.19:  Techniques for ordering construction materials from suppliers. 

No. Technique 

V
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y 
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an
t %

 

Im
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t %
 

∑
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l %
 

1 Internet. 11.8 32.9 44.7 10.6 35.3 9.4 
2 E-mail. 12.9 34.1 47 8.2 38.8 5.9 
3 Fax. 55.3 37.6 92.9 4.7 2.4 0.0 
4 Telephone. 71.8 25.9 97.7 2.3 0.0 0.0 
5 Personal meeting. 54.1 31.8 85.9 4.7 4.7 4.7 

 

4.6.5 Available covered and open storages 

As illustrated in Table 4.20, most of respondents (52.4%) have an area of 200m2 and 

below of covered storages, and (53.6%) of the contractors have an area of 1,000 m2 

and below of opened storages. It is noted that none of the contractors have an area 

more than 2,000 m2 of covered storages, and only one of them have an area more than 

10,000 m2 of opened storages. 

Table 4.20:  Available covered and open storages. 

Available area of 
covered storages 

F
re

qu
en

cy
 

P
er

ce
nt

ag
e%

 

Available area of 
opened storages 

F
re

qu
en

cy
 

P
er

ce
nt

ag
e%

 

200m2and below 44�� 52.4�� 1,000m2and below��   � 45�� 53.6��

201-500m2 26�� 30.9�� 1,001-3,000  m2       22�� 26.2��

501-1,000m2 9�� 10.7�� 3,001-6,000  m2       13�� 15.5��

1,001-2,000m2 5�� 6�� 6,001-10,000 m2������� 3�� 3.6��

more than 2,000m2 0�� 0�� more than 10,000m2 1�� 1.1��

total 84 100 total�� 84�� 100��

4.6.6 Materials that are stored in the company's storages 

Table 4.21 shows how often the construction materials are stored in the contractor's 

storages. The most important materials that often stored in the contractor's storages 

are (shuttering timber, cement, sanitary materials, electrical materials, and pipes). On 

the other hand, materials that are rarely stored in the contractor's storages are 

(curbstone, stone, blocks, terrazzo tiles, and sand) 

Table 4.21:  How often contracting companies store construction materials 
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No. Material 

A
lw

ay
s 

%
 

O
ft

en
 %

 

∑
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 %
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 %

 

N
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 %

 

∑
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m
+
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1 Reinforcement steel. 6.0 14.3 20.3 39.3 27.4 13.1 40.5 
2 Shuttering timber. 28.6 13.1 41.7 20.2 33.3 4.8 38.1 
3 Cement. 11.9 22.6 34.5 23.8 35.7 6.0 41.7 
4 Sand. 7.1 4.8 11.9 29.8 35.7 22.6 58.3 
5 Aggregate. 4.9 4.9 9.8 42.7 35.4 12.2 47.6 
6 Blocks. 4.8 3.6 8.4 27.7 44.6 19.3 63.9 
7 Tiles. 4.8 7.1 11.9 29.8 48.8 9.5 58.3 
8 Painting. 8.4 3.6 12 31.3 44.6 12.0 56.6 
9 Stone. 6.1 4.9 11 22.0 35.4 31.7 67.1 

10 Pipes. 13.1 11.9 25 31.0 32.1 11.9 44.0 
11 Terrazzo tiles. 1.2 6.0 7.2 32.1 39.3 21.4 60.7 
12 Curb stone. 0.0 6.0 6.0 26.2 46.4 21.4 67.8 
13 Base course. 3.6 19.0 22.6 23.8 36.9 16.7 53.6 
14 Electrical materials. 11.9 19.0 30.9 28.6 31.0 9.5 40.5 
15 Sanitary materials. 14.3 16.7 31 33.3 28.6 7.1 35.7 

 
 

4.6.7 The importance of some factors in qualifying suppliers 

Table 4.22 shows that (98.8%) of the respondents believe that "price competitiveness" 

is the main important factor in qualifying suppliers, and the least important factor is 

"having many branches in different geographical areas". 

 

Table 4.22: The factors which are affecting qualifying suppliers. 

 
No. Factor 
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 d
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V
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e 
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fe
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 %
 

1 Price competitiveness. 57.6 41.2 98.8 0.0 1.2 0.0 

2 
Short period to deliver materials to the 
contractor 

56.5 41.2 97.7 2.4 0.0 0.0 

3 Quality of materials 45.9 50.6 96.5 2.4 1.2 0.0 
4 Increase payment period 60.0 31.8 91.8 3.5 4.7 0.0 
5 The capability of supplier in the market 61.2 29.4 90.6 5.9 3.5 0.0 

6 
Having many branches in different 
geographical areas. 

46.4 35.7 82.1 6.0 8.3 3.6 

 
4.6.8 Frequency of contractor problems at qualifying suppliers  
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Table 4.23 shows that the most frequent problems that are facing contractors in the 

process of qualifying suppliers are the prevailing political condition, the sole supplier 

and lack of penalty measures against defaulted suppliers, respectively.   

From the information in Table 4.23, it has been found that only (1.1%) of the 

contracting companies never face the problems shown in Table 4.23.  

 

Table 4.23:  Problems which are facing the companies when qualifying suppliers. 

No. problem 

A
lw

ay
s 

%
 

O
ft

en
 %

 

So
m

et
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es
 %

 

Se
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om
 %

 

N
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 %

 

1 Sole supplier. 29.8 50.0 15.5 4.8 0.0 
2 Lack of required information about suppliers. 13.4 62.2 17.1 7.3 0.0 
3 Wrong information about suppliers.  16.7 39.3 36.9 6.0 1.1 
4 Lack of penalty measures against defaulted 

suppliers. 
31.0 41.7 22.6 4.8 0.0 

5 Inability to enforce contract condition on 
suppliers. 

28.6 41.7 17.9 11.9 0.0 

6 Prevailing political conditions. 54.8 36.9 8.3 0.0 0.0 

 

4.6.9 The importance of knowing waste percentage for different building 

materials 

As Table 4.24 indicates, most contractors think that knowing waste for different 

building materials helps them to determine the exact quantities required for a project, 

to price tenders more accurately and to prepare accurate bill of quantities 

 

Table 4.24:  The importance of knowing materials waste percentage. 

No. Importance 
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∑
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1 Help to determine the exact required quantities. 50.0 47.6 97.6 2.4 0.0 0.0 
2 Increase the chance for obtaining the project finance.   22.6 52.4 75 19.0 6.0 0.0 
3 Help for preparing accurate bill of quantities. 38.1 59.5 97.6 2.4 0.0 0.0 
4 Help contractors to price tenders more accurately. 50.0 44.0 94 6.0 0.0 0.0 
5 Help the contractor to have a better chance to win the tender. 39.3 47.6 86.9 8.63 3.6 1.2 
6 Knowing the real requirements for the project (materials-time- 34.5 51.2 85.7 13.1 1.2 0.0 



www.manaraa.com

����

No. Importance 
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cost) 
7 Help to finish the project successfully and have profits.  40.5 51.2 91.7 7.1 1.2 0.0 
8 Help in preparing a good schedule program including project 

resources. 
33.7 44.6 78.3 15.7 6.0 0.0 

9 Help contractor to prepare a good materials schedule program. 34.5 45.2 79.7 14.3 6.0 0.0 

 

4.6.10 Material waste on site 

In this section, the researcher divides 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 35 factors. 

 

a. On site practice 

Table 4.25 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 4.25, cause waste increase 

on construction site. They believe that the factors which have bigger effect on causing 

waste increase on construction site are poor quality of materials (89.1%), materials 

damage on site (88.2), and improper cutting of materials (84.7%). 

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 

(64.3%). This comes in line with Al-Mogany study (2006), who concluded that more 

than 80% of contractors consider that which factors causes waste on construction 

sites. 

 
 

 

 

 

Table 4.25:  Factors that increase waste on the construction site (Group a) 
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b. Materials handling  

Table 4.26 represents the factors related to materials handling group which cause 

material waste increase on construction site. (75.8%) of the contracting companies 

think that "duplication of transporting material on site" causes waste increase, 

(69.1%) of them believe that "insufficient instructions about handling materials on 

site" causes waste increase, and (67.2%) of the respondents believe that "improper 

handling of materials on site" causes waste increase.  

 

Table 4.26:  Factors that increase waste on the construction site (Group b) 

c. Material transportation  

 

No. Factors causes increase waste on site 
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1 Materials damage on site.  50.6 37.6 88.2 10.6 0.0 1.2 
2 Improper cutting of materials. 40.0 44.7 84.7 15.3 0.0 0.0 
3 Existence of unnecessary materials on site. 23.8 40.5 64.3 28.6 6.0 1.1 
4 Overproduction/Production of a quantity greater 

than required or earlier than necessary. 
23.5 45.9 69.4 18.8 9.4 2.4 

5 Manufacturing defects. 29.8 48.8 78.6 16.7 4.8 0.0 
6 Burglary, theft and vandalism. 36.9 46.4 83.3 14.3 0.0 2.4 
7 Poor quality of materials. 38.1 51.2 89.3 9.5 0.0 1.2 
8 Lack of materials (due to closure). 49.4 32.5 81.9 3.6 7.2 7.2 
9 Lack of on site materials control. 41.7 34.5 76.2 19.0 4.8 0.0 

10 Poor storage of materials. 37.3 42.2 79.5 20.3 0.0 0.0 
11 Over sizing structural elements during execution. 29.8 44.0 73.8 20.2 3.6 2.4 

(A
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12 Using excessive quantities of materials. 30.6 40.0 70.6 21.2 8.2 0.0 
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13 Improper handling of materials on site. 32.1 35.1 67.2 29.8 2.4 0.0 

14 Duplication of transporting material on site. 30.5 45.1 75.8 18.3 6.1 0.0 

(B
):

M
at

er
ia

ls
 

ha
nd

lin
g:

 

15 
Insufficient instructions about handling 
materials on site. 

26.2 42.9 69.1 23.8 7.1 0.0 
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Table 4.27 represents the factors related to transportation group which cause material 

waste increase on construction site. (81.2%) of the contracting companies believe that 

"improper material transportation" causes waste increase, and (69.5%) of them think 

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

 

Table 4.27:  Factors that increase waste on the construction site(Group c) 

 

d. Site management  

Table 4.28 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" (83.8%), "Ineffective control of the project progress by the contractor" (80%), 

and "delay in project commencement" (79.7%).  On the other hand, the factors, which 

have lower effect on causing waste increase on construction site, are "providing 

project team with insufficient information" (64.7%), "poor site layout" (70.6%), and 

"lack of a quality management system" (71.5%). 

 

 

 

 

 

 

Table 4.28:  Factors that increase waste on the construction site (Group d) 

 No. Factors causes increase waste on site 
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16 Improper materials. 36.5 44.7 81.2 16.5 2.4 0.0 

(C
):
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io
n 

17 storing materials in far away stores 22.4 47.1 69.5 24.7 5.9 0.0 
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e. Site supervision  

Table 4.29 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 4.29, have a high degree 

effect on waste increase on construction site. This result shows the adversely 

relationship between the contractor and the consultant.  

 

 

 

 

 

 

 

 

 

 

 

 

 No. 

 
 
 
 
 

Factors causes increase waste on site 
 
 
 V

er
y 

hi
gh

 d
eg

re
e 

ef
fe

ct
 %

 

H
ig

h 
de

gr
ee

 e
ff

ec
t %

 

∑
  V

er
y 

hi
gh

 d
eg

re
e 

ef
fe

ct
 +

 
H

ig
h 

de
gr

ee
 e

ff
ec

t  
%

 

M
id

 d
eg

re
e 

ef
fe

ct
 %

 

L
it

tl
e 

de
gr

ee
 e

ff
ec

t %
 

V
er

y 
li

tt
le

 d
eg

re
e 

ef
fe

ct
 %

 

18 
Lack of material and time waste 
management plan. 

31.8 52.9 83.8 14.1 2.1 0.0 

19 
Lack of a quality management system 
aimed at waste minimization. 

17.9 53.6 71.5 26.2 2.4 0.0 

20 Poor site layout. 31.8 38.8 70.6 24.7 4.7 0.0 

21 
Poor qualification of the contractor�s 
technical staff assigned to the project. 

34.1 42.4 76.5 22.4 1.2 0.0 

22 
Providing project team with insufficient 
information. 

22.4 ������ 64.7 32.9 2.4 0.0 

23 
Ineffective control of the project 
progress by the contractor. 

36.5 ������ 80 18.8 0.0 1.2 

24 
Shortage of technical professionals in the 
contractor�s organization. 

31.0 ���� 75 23.8 0.0 1.2 

25 contractors slowness in taking decisions. 27.4 ������ 76.2 20.2 2.4 1.2 

(D
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t 
 

26 Delay in project commencement. 39.3 ������ 79.7 15.5 2.4 2.4 
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Table 4.29:  Factors that increase waste on the construction site (Group e) 

 

 

 No. Factors causes increase waste on site 
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27 Poor control of supervision and delay in 
giving instructions. 

50.6 ������ 83.5 15.3 1.2 0.0 

28 Poor qualification of consultant engineer�s 
staff assigned to the project. 

56.5 ������ 81.2 17.6 1.2 0.0 

29 Slow response from the consultant team to 
contractor inquiries. 

51.2 ������ 84.5 13.1 1.2 1.2 

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

54.5 ������ 84.4 13.0 2.6 0.0 

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

47.1 ������ 84.7 9.4 5.9 0.0 

32 Owner's delay in handing over the site to 
the contractor. 

34.1 ������ 82.3 10.6 4.7 2.4 

33 Suspension of work by the owner. 43.5 ������ 80 14.1 3.5 2.4 

34 Change orders. 41.2 ������ 87 11.8 0.0 1.2 

(E
):

  S
it

e 
su

pe
rv
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: 

35 Poor cooperation of the owner towards 
settling contractors payments and claims 

48.2 ������ 84.7 14.1 0.0 1.2 
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4.7 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. 

 Most contractors are interested in using some techniques in construction  

     materials management such as: 

o Providing a list of materials in project that includes for example (material 

name, material number unit price). 

o Daily recording of using materials in the project. 

o Providing material cards at site store that contain for example (input-

output-balance). 

o Reporting the situation of materials in the projects' store, the report shows 

(supplier name-order number-quantity input-quantity output-balance). 

o Following up the prices in the market and recording the variation of prices. 

 The Israeli closure has big effect on materials availability and cost. 

 Some obstacles that face the contractors in using computerized materials  

     management systems are: 

o Non- realization of importance of construction materials management 

system by the contractor. 

o Absence of understanding of construction materials management system. 

o Inability of implementing of the system. 

o Shortage of user friendly of construction materials management system. 

o The high cost of a construction materials management system. 

o The belief that implementing the system wastes the time of project 

supervisors. 

 Many benefits can be obtained from using a user friendly and inexpensive  

     computerized materials management systems such as: 

o Improving cash flow. 

o Reduce duplication of materials order . 

o Materials are on site with required time and quantity.   

o Complying with time schedule. 
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o Complying with enhancement of quality control. 

o Reduce the space for materials on site. 

 Many problems can be reduced when contractors implement construction  

     materials management systems such as: 

o Materials not available. 

o Materials not available with required quantity. 

o Late delivery to the site. 

o Deliver wrong materials 

o Slow response from the consultant engineer about submittals. 

o Destroyed materials when deliver. 

 Many benefits can be obtained from knowing waste percentage for different  

     building materials such as: 

o Help to determine the exact required quantities. 

o Help for preparing accurate bill of quantities. 

o Help contractors to price tenders more accurately. 

o Help to finish the project successfully and have profits. 

 There are many factors that cause increase to material waste on site they can  

     be categorized as the following: 

a. On site practice 

 Poor quality of materials. 

 Materials damage on site. 

 Improper cutting of materials. 

 Burglary, theft and vandalism. 

 Lack of materials (due to closure). 

b. Materials handling  

 Duplication of transporting material on site. 

 Insufficient instructions about handling materials on site. 

 Improper handling of materials on site. 

c. Material transportation 

 Improper materials. 

 storing materials in far away stores 

d. Site management  

 Lack of material and time waste management plan. 

 Ineffective control of the project progress by the contractor. 
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 Delay in project commencement. 

 Poor qualification of the contractor�s technical staff assigned to the 

project 

e. Site supervision  

 Change orders. 

 Poor cooperation of the owner in settling contractors payments and 

claims. 

 Slow response from the consultant team to contractor inquiries. 

 Delay in performing inspection and testing by the consultant team. 
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CHAPTER 5 

Construction Materials Management Software (CMMS) 

 

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 materials 

management. The author named this software Construction Materials Management 

Software (CMMS). It also discusses the general concepts on which the development 

of software was based. The chapter describes the software components, and the 

method of use. The software evaluation and limitations are also discussed. 

 

5.2 Concepts 

The researcher reviewed the current situation of construction materials management 

in Gaza strip by interviewing eighty-four contractors. He found out that the 

construction materials management practices are generally inadequate and in the first 

stages. In addition, he concluded that construction materials management practices are 

not done in a systematic way. The researcher aims, by introducing CMMS, 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 CMMS. 
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5.2.1 Computerized system 

Figure 5.1 illustrates a schematic diagram for CMMS. The software consists of four 

parts. Part one (input data and basic calculations), part two (materials purchase 

decisions), part three (materials cards), and part four (waste control).  

They are detailed as follows: 

Part 1 (Input data and basic calculations): The input data and basic calculations can be 

classified into company and project information; materials pool; activity pool; project 

activities; activities materials quantities; materials needed; "2 dates materials to 

order"; materials spaces and cash requirements; earned value calculations and earned 

value S-curve. 

Part 2 (Materials purchase decisions): The materials purchase decisions can be 

classified into lead time for delivery and ordering; "materials must be purchased at"; 

materials spaces at (purchase order) P.O. date; materials prices at P.O. date; 

cumulative prices and spaces; "purchase order and materials must be on the site at". 

Part 3 (Materials card): It has one sheet called materials card. 

Part 4 (waste control): It has one sheet called waste control. 

 

 

 

 

 
  

 
 
 
 
 
 
 
 
 
 

Figure 5.1: Construction Materials Management System (CMMS) 
5.2.2 Excel environment 

The software is built within Excel environment. It includes spreadsheets processed by 

number of functions which automate repetitive steps. Spreadsheets have many 

advantages such as: 

 They are versatile. 
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 They are inexpensive. 

 They are easy to use. 

 They can customize to your style of doing business. 

 They are powerful. 

 They provide a clear and complete picture of inputs and outputs 

(Christofferson 1999). 

The field survey illustrated that most companies use Excel more than other programs 

such as MS word, MS project, and Access. For this reason and for the previous 

mentioned advantages, the researcher has chosen Excel environment for developing 

CMMS. This will make the user more comfortable and confident in using CMMS. 

 

5.3 Software description and components 

CMMS basically consists of number of spreadsheets processed by functions. 

Template sheets with embedded formulas are also utilized to make CMMS more user 

friendly. The following is a general description of CMMS components: 

 

5.3.1 Start sheet 

Figure 5.2 illustrates the start sheet. It provides a summarized identification of the 

software. The user can open the main menu sheet by clicking on "Enter" icon of the 

bottom at this sheet.  

 

Figure 5.2:  Start sheet 
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5.3.2 Main menu 

This sheet contains many icons which represent the sheets and components of the 

software. By clicking on any icon, the sheet related to this icon opens automatically. 

The basic topics of the main menu are: 

 Part 1 (Input data and basic calculations). 

 Part 2 (Materials purchase decision). 

 Part 3 (Material card). 

 Part 4 (Waste control). 

 Help and method of use. 

The followings are more detailed description of these icons of the menu: 

 

5.3.2.1 Part one (Input data and basic calculations) 

It includes basic input data about the company and the project, activities pool, 

materials pool, project activates, activities materials quantities, materials needed, "2 

dates materials to order", materials spaces and cash requirements, earned value S-

curve calculations, and earned value S-curve diagram. Basic input data can be either 

directly entered or electronically transferred, especially the project activities sheet, 

which can be transferred from the Microsoft project. The followings are details of the 

basic input data and calculations sheets: 

 

Figure 5.3:  "Main Menu" sheet. 
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A. "Company and project information" sheet 

"Company and project information" sheet involves data about the company like the 

company name, address, city, phone number, location, and fax number. It also 

includes data about the project like the project name, number, location, total cost, start 

date, and finish date. This sheet can be opened by clicking on the company and 

project information icon in the main menu. The data of the company and project can 

be entered by typing or electronic transmission. Once this is entered it automatically 

appears on the other sheets. The user can turn back to the main menu by clicking on 

"Back to Main Menu" icon at the bottom of this sheet. Figure 5.4 illustrates the 

company and project information sheet. 

 

Figure 5.4:  "Company and project information" sheet 

B. "Activity pool" sheet 

"Activity pool" sheet can be opened by clicking on the activities pool icon in the main 

menu. This sheet includes data about activity description, activity unit; activity pool 

code, materials name and its quantity, which is required for achieving one unit of an 

activity. These materials and quantities are entered for one time for all building 

projects. An activity code has four digits, the first two digits are reserved to main 
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work type classification, the researcher assigned for example 01 for general works, 02 

for earth works, 03 for concrete works, 04 for block works, 05 for plaster works, 06 

for tiling works, 07 for painting works, 08 for carpentry works, 09 for metal and 

aluminum works, 10 for electrical works, 11 for mechanical works, 12 for isolation 

works, 13 for special works and 14 for finishing works. The other two digits is 

reserved to different work types such as building blocks works 10, 15 and 20 cm 

thick. The materials and its quantities which are used for one unit of activity are 

transferred into project activates sheet automatically and these quantities are 

multiplied by total quantities of each activity. (See annex 4)  

   

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.5:  "Activity Pool" sheet 

 

C. "Materials Pool" sheet 

Materials pool sheet contains materials code, material name, material unit, the space 

needed to store one unit of the material and unit price. This data can be typed 

manually or transferred electronically from another sheet. 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 5.6. 
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Figure 5.6:  "Materials Pool" sheet 

 

 

 

 

D. "Project Activities" sheet 

"Project activities" sheet contains story number, activity pool code, activity 

description, unit, duration, start and finish dates, quantity, unit price and total price. 

This data can be obtained from Ms. Project by copying and pasting or typing 

manually. Activity code in this sheet must match the activity code in activity pool 

sheet. For example, B300 for column works in activity pool sheet have the code 

number 0360. This activity in the project sheet must have the same code even if this 

activity used in any storey (The activity code of B300 for the ground floor column 

works is 0360, and the activity code of B300 for the tenth floor column works is the 

same code 0360). Figure 5.7 shows a sample of project activities. Uniqueness of 

activity code is achieved by combining the storey No. and activity code.    
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Figure 5.7:  "Project Activities" sheet 

 

E. "Activities Materials Quantities" sheet  

Figure 5.8 shows a sample of "Activities Materials Quantities" sheet. This sheet 

consists of story number, activity pool code, activity description, unit, total quantity, 

materials name, and its quantity, which is required for constructing the whole quantity 

for each activity. Materials names and materials quantity can be obtained 

automatically from activity pool sheet, but after the quantities be multiplied with total 

quantity for each activity. The user can turn back to the main menu sheet by clicking 

on Back to Main Menu icon at the top of this sheet. Also the user can open the 

"materials to order" sheet by clicking on Enter icon at the top of the sheet.   
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Figure 5.8:  "Activities Materials Quantities' sheet. 

 

 

F. "Materials Needed" sheet 

Figure 5.9 shows a sample of "Materials Needed" sheet. This sheet contains story 

number, activity pool code, activity description, unit, total duration and total quantity, 

start and finish dates, the period of executing the activity and the distribution of 

materials according to the duration of the activity. This data can be obtained 

automatically from project activities sheet. Materials are equally distributed along the 

duration days of an activity. The user can turn back to the main menu sheet by 

clicking on Back to Main Menu icon at the top of this sheet, and he or she  can open 

the "2 days materials to order" sheet by clicking on Enter icon at the top of this sheet.    
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Figure 5.9:  "Materials needed" sheet 

 

G. "Materials to Order between two Dates" sheet 

"Materials to order between two dates" sheet contains material code, material 

description, and quantity of material. Figure 5.10 shows a sample of "2 dates 

materials to order" sheet. The data can be obtained by entering two dates at the top of 

this sheet. The user can return to the main menu sheet by clicking on Back to Main 

Menu icon, and he or she can open the "Materials spaces and cash requirements" sheet 

by clicking on Enter icon at the top of this sheet.   
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Figure 5.10:  "Materials to Order between two Dates" sheet 

 
 
 
H. "Materials Spaces and Cash Requirements" sheet  
 
Figure 5.11 illustrates "Materials Spaces and Cash Requirements" sheet. This sheet 

consists of story number, activity pool code, activity description, all materials and 

their quantities required for each activity, unit space, unit price, total space, and total 

price. From this sheet the user knows total material quantities, prices, and spaces 

required for each project activity. The user can return to the main menu by clicking on 

the Back to Main Menu icon at the top of this sheet, and he or she can open the 

"earned value S-curve calculations" sheet by clicking on Enter icon at the top of this 

sheet.    
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Figure 5.11:  "Materials Spaces and Cash Requirements" sheet 

 

I. Earned value S-curve calculations sheet 

Figure 5.12 shows a sample of "Earned value S-curve calculations" sheet. It contains 

activity code, activity description, unit, start and finish dates, quantity, duration, unit 

price and total price. In this sheet, the user must enter the project start date and project 

finish date at the top of the sheet to obtain the total earned value for each activity. 

From this output information earned value S-curve is drawn and it can be used as a 

guideline for making a decision. 

 

J. Earned value S-curve Sheet 

It is a graph, which shows the cumulative earned value of the project against the time, 

(see Figure 5.13) 
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Figure 5.12:  "Earned value S-curve calculation" sheet 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.13:  "Earned value S-curve" sheet 

 

 



www.manaraa.com

����

5.3.2.2 Part two (Materials purchase decision) 

It includes the following sheets: "Materials to order and deliver on site" sheet;  

"materials must be purchased at" sheet; "materials spaces assignment" sheet; 

"materials prices assignment" sheet; "materials cumulative spaces sheet & prices at 

purchase order" sheet; "purchase order" sheet; and "materials must be purchased at" 

sheet. The followings are details of  part two sheets: 

 

A. "Materials to order and deliver on site" sheet 

Figure 5.14 shows a sample of "materials to order and deliver on site" sheet. This 

sheet consists of material name, lead-time to order, and lead-time for delivery. In this 

sheet, in the column of "lead time for orders", the user should enter the number of 

days before which construction materials are to be ordered to have it available for 

delivery on time. The same thing he has to do for "lead time for delivery". The user 

can open "materials must be purchase at" sheet by clicking on Enter icon at the top of 

this sheet.  

 

Figure 5.14:  "Materials to order and deliver on site" sheet 
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B. "Materials must be purchased at "sheet 

Figure 5.15 shows a sample of "Materials must be purchased at" sheet. Data in this 

sheet is obtained automatically; this sheet shows materials assignment quantities 

against the time for two months only. From this sheet the user will know the total 

quantities of construction materials needed for project activities which required to be 

purchased. The user can open "materials spaces assignment" sheet by clicking on 

Enter icon at the top of this sheet.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.15:  "Materials must be purchased at" sheet 

 

C. "Materials Spaces Assignment" sheet 

Figure 5.16 shows a sample of "Materials spaces assignment" sheet. This sheet 

consists of material name and material spaces in m2 to be purchased. Data in this 

sheet is obtained automatically. From this sheet, the user knows the spaces required 

for storing construction materials daily and for two months only. Data in this sheet is 

used for calculations used in "materials cumulative spaces & prices at purchase order" 

sheet in order to calculate materials cumulative spaces. He or she can open "materials 

prices assignment" sheet by clicking on Enter icon at the top of this sheet.  
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Figure 5.16:  "Materials Spaces Assignment" sheet  

 

D. "Materials Prices Assignment" sheet 

Figure 5.17 shows a sample of "Materials Prices Assignment" sheet. Data in this sheet 

can be obtained electronically, such as dates between start, and finish dates for the 

two months, which entered in "materials to order and deliver on site" sheet, materials 

and prices required. Data in this sheet is used for calculations used in "materials 

cumulative spaces & prices at purchase order" sheet to calculate materials cumulative 

prices. The user can open" Materials Cumulative Spaces & Prices at Purchase Order" 

sheet by clicking on Enter icon at the top of this sheet. 

 

E. "Materials Cumulative Spaces & Prices at Purchase Order" sheet 

Figure 5.18 shows a sample of "materials Cumulative Spaces & Prices at Purchase 

Order" sheet. It contains purchase order dates, materials total space, materials total 

price, and materials cumulative space and price. The program provides data in this 

sheet automatically. The purpose of this sheet is to help the user for determining a 

period of time to buy construction materials for this period according to the available 

space and the available cash money. So the user can release a purchase order for this 

period by typing the start and finish dates of this period in purchase order sheet. He or 

she can open "Purchase Order "sheet by clicking on Enter icon at the top of this sheet. 
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Figure 5.17:  "Materials Prices Assignment" sheet 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.18:  "Materials Cumulative Spaces & Prices at Purchase Order" sheet 
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F. "Purchase Order" sheet 

Figure 5.19 shows a sample of "purchase order " sheet. This sheet consists of start and 

finish dates for purchase order, materials name, materials quantities, and unit. In this 

sheet, the user can obtain a purchase order for any period of the construction project 

by typing the start and finish dates in yellow colored cells. The user can open 

"Materials Must Be Purchased at" sheet by clicking on Enter icon at the top of this 

sheet. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.19:  "Purchase Order" sheet  
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G. "Materials must be on the site at" Sheet 

Figure 5.20 shows a sample of "Materials must be on the site at" sheet. CMMS 

provides data in this sheet automatically. This sheet consist of materials name, 

materials quantities. The purpose of this sheet is to help the user in controlling and 

managing construction materials. The user can return to main menu sheet by clicking 

on Back to Main Menu icon at the top of this sheet. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.20:  "Materials must be on the site at" sheet 

 

5.3.2.3 Part Three (Materials Card) 

Part 3 has one sheet called "materials card" sheet. Figure 5.21 shows a sample of this 

sheet. It shows the distribution of a construction material on project activities. The 

user can choose the name of construction material from a list, and then the software 

will show the distribution of this construction material and its quantities.  The user 

can return to main menu sheet by clicking on Back to Main Menu icon at the top of 

this sheet. 
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Figure 5.21:  "Materials Card" sheet 

 

 

 

5.3.2.4 Part 4 (Waste Control) 

Part four has one sheet called "waste control" sheet. It consists of story number, 

activity pool code, activity description, unit, total duration and total quantity, start and 

finish dates, the stipulated activity duration in days, distribution of materials 

according to the duration of activities, earned quantity, consumed quantity, and 

percentage of waste. In this sheet, the user should fill earned and consumed quantities 

in earned and consumed columns day by day, and then the program calculates waste 

percentage for all materials as follows: 

 

Waste percentage % = (consumed quantity - earned quantity)*100 / earned quantity. 
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The user should calculate earned and consumed quantities before filling it in the 

program as follows:  

Earned quantity = quantity achieved to date. � Previous achieved quantity. 

Consumed quantity = quantity on site (Q) + IN quantity � Left quantity 

Quantity on site (Q): Quantity available before. 

IN quantity: New quantity brought to the construction site this day. 

Left quantity: The quantity left at the end of the day. 

 

 

 

 

Figure 5.22:  "Waste control" sheet 
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5.3.2.5 Help and Method of Use 

Figure 5.23 shows a sample of "help and method of use" sheet. CMMS consists of 

four files, input data and basic calculations, materials purchase decisions, material 

cards, and waste control. The purpose of "help and method of use" sheet is to guide 

the user in using CMMS efficiently. It is written in Arabic to be more helpful and to 

suit Gaza strip building contractors. (See Annex 8)  

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

Figure 5.23:  "Help and method of use" sheet 
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5.4 CMMS Evaluation 

5.4.1 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). CMMS was evaluated by this method, where four 

contractors were approached to apply CMMS in four different on going projects. 

Then they were asked to fill a questionnaire to evaluate the performance of CMMS. 

The objectives of CMMS evaluation are: (1) to assess the performance of construction 

materials management CMMS tools and techniques; (2) to check the suitability of 

CMMS design and structure; (3) to know the difficulties that faced the users during 

applying CMMS; (4) to recognize the contractors` criticisms or comments on the 

software and (5) to explore CMMS advantages. 

 

5.4.2 Evaluation methodology 

CMMS was tested in four under-construction projects belonging to four different 

contractors. All the four projects were in Gaza. The first project is a two-story 

building for the ministry of health (surgery department). The second project is a five 

floor building in Al- Remal area. The third and fourth buildings are for transportation 

department in security forces complex (Al- Saraya).  

  

5.4.3 Evaluation result and discussions 

Table 5.1 illustrates the contractors` responses to performance of CMMS tools and 

techniques. It is clear that all respondents have positive attitudes towards CMMS 

regarding the performance of many techniques especially "Actual cost report for 

project activities at any date", " Needed storage area report for project materials at 

any date",   "Earned value S-Curve", and "Provide a card for any material and its 

assignment on projects` activities". 

Table 5.2 illustrates the contractors` responses to the features of CMMS 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, 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 performance of CMMS tools and techniques 

. 

No Techniques 
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1 
Needed storage area report for 

project materials at any date. 
3 1    

2 
Required quantities of materials 

report project activities at any date. 
2 1    

3 
Actual cost report for project 

activities at any date. 
4     

4 
Required materials report to be 

purchased at any date. 
2 1    

5 
Required materials, to be available 

on site. 
1 2    

6 Earned value S-Curve. 3 1    

7 
Waste monitoring report for 

activity materials. 
1 2    

8 

Provide a card for any material and 

its assignment on projects` 

activities. 

2 2    
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Table 5.2:  The contractors` responses to the features of CMMS design and structure. 

No Techniques 
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1 The software is flexible, and the data can be 

updated easily. 
3 1    

2 In general, it is easy to use. 4     

3 It saves time and effort. 1 2    

4 Method of entering data is easy and clear.  3    

5 The reports and outputs are clear, and easy to 

read and understand. 
 4    

6 Method of sorting data is easy. 1 3    

7 Text and numbers shown are concise, and 

their sizes are suitable and readable.  
3 1    

8 The information can be inquired easily. 2 2    

9 The method of use is understandable. 3 1    

10 It is easy to handle as it is developed within 

Excel environment. 
2 1    

11 Training to use the CMMS is easy and it does 

not need much time. In addition, it does not 

need a professional user to deal with it. 

 2    

12 It can be applied for most of Gaza strip 

projects. (It is suitable for Gaza strip 

contractors). 

3 1    

13 It contributes in improving the construction 

materials management practice in Gaza strip. 
1 2    

 

Regarding the difficulties that the contractors were facing during the use of CMMS, 

almost all contractors said that they had not faced real difficulties. 

As for the criticisms or comments of the contractors, there are two main comments. 

The first is that materials quantities per one unit in the "materials pool" sheet have to 
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be determined by experience. The second comment is the difficulty in determining the 

consumed and earned quantities for any materials used in the construction site day by 

day in the "waste control" sheet to determine waste percentage. 

 

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

CMMS is easy to use and flexible; it helps the management staff in managing the 

construction materials in future projects; also, it helps the management staff to decide 

when and how much of materials quantities to be bought; and CMMS input-output 

relationships are reasonable. 

 

Overall, the results of evaluation indicate that CMMS tools and techniques are 

encouraging. Also, the contractors are generally satisfied with the design and structure 

of CMMS. Moreover, the contractors mention that a CMMS suite the Gaza strip 

contracting companies and has the potential to contribute in improving the 

construction materials management practice in Gaza strip. 

The researcher suppose that this edition of CMMS must use by contractors in the 

construction site, and another edition of this software after testing and evaluating will 

be used on home office and attached them together with website.  

 

5.5 Software Limitations 

Some tools and functions are used in developing CMMS such as "macro" tool and "v-

lookup" function. The security level in MS Excel should be low to make full use of 

CMMS. 

The researcher tried to make use of the full capacity of Ms Excel 2003. However, the 

following are the limits, which directly, affect the function of CMMS: 

 Maximum number of project activities in Project activity sheet is 65,536 

(affected by the capacity of Excel 2003). 

 Maximum number of materials in materials pool sheet is 65,536 (affected 

by the capacity of Excel 2003). 

 The number of materials that the user can enter in activity pool for each 

activity is five materials. 

 Maximum duration for one activity is 30 units (days, weeks, months). 

To use CMMS for a new project all yellow cells must be deleted by determining them 

and press "0" then presses Ctrl and Enter 
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CHAPTER 6 

CONCLOUSION AND RECOMMENDATIONS 

 
6.1 Introduction 

 
Construction Materials Management Software (CMMS) was developed to satisfy 

some needs of Gaza strip contracting companies in managing construction materials. 

This chapter introduces the research conclusions and recommendations for many 

parties involved in the construction process to improve the local practices in 

construction materials management. Recommendations for further studies are also 

included. 

 

6.2 Conclusions 

 The survey results show that contactors, in general, are interested in using many 

tools of managing construction materials. However, Most contractors did not 

actually apply some tools and techniques of construction materials management 

such as: 

o Creating database for materials categories, local suppliers, international 

suppliers, and materials cost. 

o Updating database for local suppliers, international suppliers, materials cost 

when change, and using internet for knowing the new materials and its prices. 

o Providing a list of materials in project, providing material cards at site store, 

and recording the received materials on site. 

 

Even the few contractors who used the above-mentioned tools and techniques, 

they applied these tools either without recording at all, or with recording in an 

unsystematic way without using manual or computerized forms. 

 

 All surveyed contractors believe that the Israeli closure on Gaza strip is the main 

element that affects construction materials availability and cost. In addition, the 

Israeli closure affects clearly the prices of main materials such as cement, 

aggregates, and reinforcement steel. 
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 Most contracting companies manage construction materials using non 

computerized forms. Shortage of suitable construction materials management 

software is considered the main obstacle to computerize materials management 

processes. Another important factor is lack of qualified persons in using 

computerized construction materials management packages. 

 

 There is a consensus amongst contractors on the importance of using a 

computerized construction materials management system. The main advantages 

that can be obtained from using materials management software are: 

 

o Reducing the cost of materials needed in the project. 

o Better handling of materials. 

o Materials be on the construction site in time and with required quantities. 

o More effective waste control. 

o Improving follow up and monitoring construction materials. 

 

 Gaza strip contractors did not use any software to support project materials 

management. This gave the researcher a thrust to develop a computerized 

construction materials management system that supports and improves this 

practice. The researcher names this software "construction materials management 

software" (CMMS). It was designed within Ms Excel environment where the 

results show that Ms Excel is the most used software by the contracting 

companies in Gaza strip. 

  

 CMMS suits Gaza strip contracting companies and has the potential to contribute 

in improving the construction materials management practice in Gaza strip. It has 

a good performance and adequate accuracy. 

 

 CMMS provides many reports such as materials to order between two dates, 

materials assignments, waste control, when to purchase construction materials, 

when materials must be on the site, and purchase order between two dates. 
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 CMMS provides the mechanism to decide when to buy construction materials and 

what quantities of construction materials the contractor need in the project. 

 

6.3 Recommendations to the parties involved in construction 

Top management of contracting companies is invited to encourage development and 

using construction materials management systems. They can make incentives for their 

staff members to attend training courses in construction materials management and its 

applications. They should be encouraged to actually use computerized construction 

materials management systems to save effort and time, and to achieve more accurate 

results. 

 

Public employers can contribute in improving the current construction materials 

management practices of the contractors by requesting them to implement 

construction materials 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 materials management practices, which may 

include: 

 Encouraging the contractors to use construction materials management 

systems by addressing the importance of these systems. 

 Helping the contractors to understand the system by initiating training 

courses, lectures, seminars, and workshops. 

 Transferring of technology and experiences of other countries in the 

construction materials management field and adapting them to suit Gaza 

strip contractors 

 

6.4 Recommendations for further studies 

CMMS is a step along the way to establish a systematic construction materials 

management practice amongst Gaza strip contractors. Of course, it needs continuous 

modification and enhancement. The followings are some points, which need further 

research efforts: 
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 CMMS does not deal specifically with materials waste on the construction 

site. So, researchers are invited to put more effort to handle this aspect. 

 The user can obtain the list of activities and all information involved in the 

project activities sheet by typing or copying and pasting these information   

from Microsoft Project software. This is a manual way to obtain data. So, 

researchers are invited to fully integrate Microsoft Project with CMMS to 

obtain data automatically. 

 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. 

 CMMS divides all construction materials 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. 

 Researchers are invited to develop integrated packages that include CMMS. 

Integration can be approached at various levels such as: 

o Integrating materials management, materials 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. 

 CMMS can be improved by adding to it some communications features that 

enable it to be used on-line between the site and the head office (See annex 7). 

 There is a chance to alter the method of gathering site data such as materials 

delivered to the construction site. The proposed method is collection the data 

by using an electronic device instead of filling a paper form. Now there are 

global research studies to automate monitoring process to calculate the in-

progress quantities. Researchers use cameras, electronic sensors, and other 

devices to capture the data of progress and transfer them to computer 

electronically (See annex 7). 

Researchers are invited to develop a new version of construction materials 

management software (CMMS) with probabilistic capabilities 
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�ΔϴϣϼγϹ΍�ΔόϣΎΠϟ΍±��������������������������ΓΰϏ� ��������������� �The Islamic University - Gaza 

ΔγΪϨϬϟ΍�ΔϴϠϛ� �� ��������������������������������������� �������������Faculty of Engineering 

���������������������������������������������������������ΎϴϠόϟ΍�ΕΎγ΍έΪϟ΍�ΓΩΎϤϋDeanery of Graduate Studies��

��

��

��

Ϧϋ�ϥΎϴΒΘγ΍��

ϴθΘϟ΍�ϊϳέΎθϣ�ϲϓ�˯ΎϨΒϟ΍�Ω΍Ϯϣ�Γέ΍Ω·�ΔγέΎϤϣΓΰϏ�ωΎτϗ�ϲϟϭΎϘϣ�Δτγ΍ϮΑ�Ϊϴ��

�ϥϮϣήΘΤϤϟ΍�ϥϮϟϭΎϘϤϟ΍�ΓΩΎδϟ΍���

�ϲϓ�ήϴΘδΟΎϤϟ΍�ΔΟέΩ�ϞϴϨϟ�ϲϠϴϤϜΘϟ΍�ΚΤΒϟ΍�Ϧϣ�˯ΰΟ�ήΒΘόϳ�ϱάϟ΍�ϥΎϴΒΘγϻ΍�΍άϫ�ΔΌΒόΗ�ϲϓ�ϢϜΗΎϤϫΎδϣϭ�ϢϜϧϭΎόΗ�ήϜθϧ

ϊϳέΎθϤϟ΍�Γέ΍Ω·��Θϟ΍�ϊϳέΎθϣ�ϲϓ�˯ΎϨΒϟ΍�Ω΍Ϯϣ�Γέ΍Ω·�ϲϓ�ϲϠΤϤϟ΍�ϊϗ΍Ϯϟ΍�ϰϠϋ�ϑήόΘϟ΍�ϮΟήϧ�ϥΎϴΒΘγϻ΍�ϝϼΧ�Ϧϣ�Ϊϴϴθ

�ϞϤόΑ�κμΨΘϣ�ΏϮγΎΣ�ΞϣΎϧήΑ�ήϳϮτΗ�ϝϼΧ�Ϧϣ�ϡΎψϨϟ΍�΍άϫ�ϞϛΎθϣ�ϞΣ�ΔϟϭΎΤϣ�ϢΛ�Ϧϣϭ�ΓΰϏ�ωΎτϗ�ϲϟϭΎϘϣ�ϯΪϟ

ΓΰϏ�ωΎτϘΑ�ΪϴϴθΘϟ΍�ϊϳέΎθϤϟ�˯ΎϨΒϟ΍�Ω΍Ϯϣ�Γέ΍Ω·������

ΔϴϟΎΘϟ΍�˯΍ΰΟϷ΍�Ϧϣ�ϥΎϴΒΘγϻ΍�ϥϮϜΘϳ���

ϝϭϷ΍�˯ΰΠϟ΍��ΔϛήθϠϟ�ΔϴΗ΍άϟ΍�Γήϴδϟ΍���

ϲϧΎΜϟ΍�˯ΰΠϟ΍��Ύψϧ�ΕΎϴϨϘΗϭ�Ε΍ϭΩ΃�ϡ΍ΪΨΘγ΍ϴϴθΘϟ΍�ϊϳέΎθϣ�ϲϓ�˯ΎϨΒϟ΍�Ω΍Ϯϣ�Γέ΍Ω·�ϡΪ�����

ΚϟΎΜϟ΍�˯ΰΠϟ΍��ΎϫέΎόγ΃ϭ�Ω΍ϮϤϟ΍�Γήϓϭ�ϲϠϋ�ΔϴϨϣϷ΍�ΕΎϗϼϏϹ΍�ήϴΛ΄Η���

ϊΑ΍ήϟ΍�˯ΰΠϟ΍��ΪϴϴθΘϟ΍�ϊϳέΎθϣ�ϲϓ�˯ΎϨΒϟ΍�Ω΍Ϯϣ�Γέ΍Ω·�ϡΎψϧ�ϲϓ�ΏϮγΎΤϟ΍�ϡ΍ΪΨΘγ΍����

βϣΎΨϟ΍�˯ΰΠϟ΍��ΪϴϴθΘϟ΍�ϊϳέΎθϣ�ϲϠϋ�˯ΎϨΒϟ΍�Ω΍Ϯϣ�Γέ΍Ω·�ϡΎψϧ�ϖϴΒτΗ���

 
ϧΎϴΒϟ΍�ϊϴϤΟ�ϲϓ�ϊΒΘϤϟ΍�ϲϓ�˯ΎϨΒϟ΍�Ω΍Ϯϣ�Γέ΍Ω·�ϡΎψϧ�Δγ΍έΩϭ�ϢϴϘΘϟ�ςϘϓ�ϡΪΨΘδΘγ�ϥΎϴΒΘγϻ΍�ϲϓ�ΓΩέ΍Ϯϟ΍�ΕΎϣϮϠόϤϟ΍ϭ�ΕΎ

ϊϳέΎθϤϟ΍�ˬϯήΧ΃�ΕΎϬΟ�ϱ΃�ϰϟ·�ϞϘϨΗ�Ϧϟ�ΓΩέ΍Ϯϟ΍�ΔλΎΨϟ΍ϭ�ΔϴμΨθϟ΍�ΕΎϣϮϠόϤϟ΍ϭ���

ΎϬϨϣ�ΓΩΎϔΘγϼϟ�ΚΤΒϟ΍�Ξ΋ΎΘϧ�ϲϠϋ�Ϳ΍�ϥΫΈΑ�ϢϜόϠτϧ�ϑϮγ���

��

��

��

 
�����������������ϑ΍ήη·����������ΚΣΎΒϟ΍���������������������������������������������������������������������������������

Ω����ϡ��������������������������������������������������������������Κόη�ϦϴϟΎϤϛ�ϡ��Ω΍ΪΤϟ΍�έΩΎϘϟ΍�ΪΒϋ�ΩΎϳ·��

��

�ΔϛήθϠϟ�ΔϴΗ΍άϟ΍�Γήϴδϟ΍��ϝϭϷ΍�˯ΰΠϟ΍ 
��

�� Δϛήθϟ΍�Ϣγ΍������������������������������Δϛήθϟ΍�βϴγ΄Η�ΔϨγ������������������������������������BBBBBBBBB 
��

�� Δϛήθϟ΍�ϞϤϋ�ϝΎΠϣ� 
 ΔϴϨΑ΃�ϝΎϤϋ΃�������������������������������□��������������ϲδϴ΋έ��□����������ϲϋήϓ��□ΪΟϮϳ�ϻ�� 
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 ϲΤλ�ϑήλϭ�ϩΎϴϣ�ϝΎϤϋ΃�����������□��������������ϲδϴ΋έ��□����������ϲϋήϓ��□�ΪΟϮϳ�ϻ� 
 ϕήσ�ϝΎϤϋ΃�����������������������������□��������������ϲδϴ΋έ��□����������ϲϋήϓ��□ΪΟϮϳ�ϻ�� 
 
�� ΔϴϟΎΘϟ΍�ϞϤόϟ΍�ΕϻΎΠϤϟ�ϦϴϟϭΎϘϤϟ΍�ΩΎΤΗ΍�ϒϴϨμΗ�ΐδΣ�Δϛήθϟ΍�ϒϴϨμΗ�ΔΟέΩ���

 ΔϴϨΑ΃�ϝΎϤϋ΃�������������������������������□�����������ϰϟϭ΃�ΔΟέΩ��□���������ΔϴϧΎΛ�ΔΟέΩ��□Ω��ΔΜϟΎΛ��ΔΟέ 
 ϲΤλ�ϑήλϭ�ϩΎϴϣ�ϝΎϤϋ΃�����������□������������ϰϟϭ΃�ΔΟέΩ��□���������ΔϴϧΎΛ�ΔΟέΩ��□ΔΜϟΎΛ��ΔΟέΩ�� 
 ϕήσ�ϝΎϤϋ΃�����������������������������□ϰϟϭ΃�ΔΟέΩ��□            � ���������ΔϴϧΎΛ�ΔΟέΩ□ΔΜϟΎΛ��ΔΟέΩ�� 
 
�� ϥΎϴΒΘγϻ΍�ΔΌΒόΘΑ�ϡϮϘϳ�ϦϤϟ�ϱέ΍ΩϹ΍�ΰϛήϤϟ΍���

□ήϳΪϣ����΋Ύϧ�������������ήϳΪϣ�ΐ□��������ϊϳέΎθϣ�ϭ΃�ωϭήθϣ�ήϳΪϣ��□������������������������������������������ϊϗϮϣ�αΪϨϬϣ��

□      ϚϟΫ�ήϴϏ��BBBBBBBB��

��

�� ΔϴοΎϤϟ΍�Ε΍ϮϨγ�βϤΨϟ΍�ϝϼΧ�ϦϴϔχϮϤϟ΍�ΩΪϋ��ςγϮΘϣ��BBBBBBBBBBBBBBBBBB 
��

�� ϟ΍�Ε΍ϮϨγ�βϤΨϟ΍�ϝϼΧ�ΔϴϤϠόϟ΍�Ε΍ΩΎϬθϟ΍�ΐδΣ�ϦϴϔχϮϤϟ΍�ΩΪϋ�ςγϮΘϣΔϴοΎϤ� 
 ϰϠϋ΄ϓ�ήϴΘδΟΎϣ�������������������□����������ΪΟϮϳ�ϻ��□�ΩΪϋ�����������ΪΟϮϳ��BBBBBBBBBB 
 αϮϳέϮϟΎϜΑ������������������������□����������ΪΟϮϳ�ϻ��□�ΩΪϋ�����������ΪΟϮϳ��BBBBBBBBBB 
 ςγϮΘϣ�ΪϬόϣ����������������������□����������ΪΟϮϳ�ϻ��□�ΩΪϋ�����������ΪΟϮϳ��BBBBBBBBBB 
 ΔϣΎϋ�ΔϳϮϧΎΛ������������������������□����������ΪΟϮϳ�ϻ��□�ΩΪϋ�����������ΪΟϮϳ������BBBBBBBBBB 
 ΔϣΎόϟ΍�ΔϳϮϧΎΜϟ΍�ϥϭΩ��□             ����������ΪΟϮϳ�ϻ��□�ΩΪϋ�����������ΪΟϮϳ��BBBBBBBBBB 
 
�� Ε΍ϮϨγ�βϤΨϟ΍�ϝϼΧ�ϲγΪϨϬϟ΍�κμΨΘϟ΍�ΕϻΎΠϣ�ΐδΣ�ϦϴϴϨϔϟ΍�ϦϴϔχϮϤϟ΍�ΩΪϋ�ςγϮΘϣΔϴοΎϤϟ΍�� 

 ��������������������������������ϲϧΪϣ�αΪϨϬϣ□����������ΪΟϮϳ�ϻ��□�ΩΪϋ�����������ΪΟϮϳ��BBBBBBBBBB��

 ����������������������������ϱέΎϤόϣ�αΪϨϬϣ□����������ΪΟϮϳ�ϻ��□�ΩΪϋ�����������ΪΟϮϳ��BBBBBBBBBB��

 �����������������������������˯ΎΑήϬϛ�αΪϨϬϣ□�������ΪΟϮϳ�ϻ�����□�ΩΪϋ�����������ΪΟϮϳ��BBBBBBBBBB��

 ϚϴϧΎϜϣ�αΪϨϬϣ□                             ����������ΪΟϮϳ�ϻ��□�ΩΪϋ�����������ΪΟϮϳ��BBBBBBBBBB��

 ����������ήϛΫ�Ύϣ�ήϴϐΑ�κμΨΘϣ�αΪϨϬϣ□����������ΪΟϮϳ�ϻ��□�ΩΪϋ�����������ΪΟϮϳ��BBBBBBBBBB��

 �������������������������������������ϲϨϓ������□����������ΪΟϮϳ�ϻ��□�ΩΪϋ�����������ΪΟϮϳ��BBBBBBBBBB 
��

��ΔϴοΎϤϟ΍�Ε΍ϮϨγ�βϤΨϟ΍�ϝϼΧ�ΓάϔϨϤϟ΍�ϊϳέΎθϤϟ΍�ΩΪϋ��� 
������□ ��������������Ϟϗ΄ϓ� □ ���������������������� □ ������������������ □ ����������������� □ ��������������������������

���������������������□           ���Ϧϣ�ήΜϛ΃��  
��

����ΔϴοΎϤϟ΍�Ε΍ϮϨγ�βϤΨϟ΍�ϝϼΧ�ΓάϔϨϤϟ΍�ϊϳέΎθϤϟ΍�ΔϤϴϗ�ϲϟΎϤΟ·���έϻϭΩ�ϥϮϴϠϤϟΎΑ�����

����������□ ���������������Ϟϗ΄ϓ� □ �������������������� □ ������������������� □ ��������������� □ ������������������������

����������������□          �Ϧϣ�ήΒϛ΃�����  
���

��� �ϝϮΨϤϟ΍�κΨθϟ΍ϢϜϳΪϟ�ΪϴϴθΘϟ΍�ϊϳέΎθϣ�ϲϓ�Ω΍ϮϤϟ΍�Γέ΍Ω·�ΔϴϠϤόΑ���

□ήϳΪϣ�����������������ήϳΪϣ�ΐ΋Ύϧ□��������ϊϳέΎθϣ�ϭ΃�ωϭήθϣ�ήϳΪϣ��□�����������������������������ϊϗϮϣ�αΪϨϬϣ��

□      ���������������ϚϟάΑ�ιΎΧ�Ϣδϗ�□ϚϟΫ�ήϴϏ�BBBBBBBB��
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ϲϧΎΜϟ΍�˯ΰΠϟ΍�ϟ΍�Ω΍Ϯϣ�Γέ΍Ω·�ϡΎψϧ�ΕΎϴϨϘΗϭ�Ε΍ϭΩ΃�ϡ΍ΪΨΘγ΍ΪϴθΘϟ΍�ϊϳέΎθϣ�ϲϓ�˯ΎϨΒ���

���ΪϴϴθΘϟ΍�ϊϳέΎθϤϟ�˯ΎϨΒϟ΍�Ω΍Ϯϣ�Γέ΍Ω·�ϲϓ�ΔϴϟΎΘϟ΍�ΕΎϴϨϘΘϠϟ�ϢϜϣ΍ΪΨΘγ΍�ϯΪϣϭ�Γέϭήο�ΔΟέΩ�ϲϓ�ϢϜϳ΃έ�˯΍ΪΑ·�ϰΟήϳ����

��

Γέϭήπϟ΍�ΔΟέΩ ϡ΍ΪΨΘγϻ΍�ϯΪϣ 

ϞδϠδϣ 
ΔϘϳήτϟ΍��

 

ϱ
έ
ϭή
ο

 

�Ύ
ϋ
Ϯϧ
�ϱ
έ
ϭή
ο

Ύϣ 

ϱ
έ
ϭή
ο
�ή
ϴϏ

 

ΓΩ
Ύϋ
�ϡ
ΪΨ
Θδ
Η

 Ύϧ
Ύϴ
Σ
΃�
ϡΪ
Ψ
Θδ
Η

 

΍έ
ΩΎ
ϧ�
ϡΪ
Ψ
Θδ
Η

 

��Ϊϋ΍Ϯϗ�˯Ύθϧ·ΕΎϧΎϴΑ����
      

� Ω΍ϮϤϟ΍�ϒϴϨμΘϟ�ΕΎϧΎϴΑ�ΓΪϋΎϗ�˯Ύθϧ·�       
� ϦϴϴϠΤϤϟ΍�ϦϳΩέϮϤϠϟ�ΕΎϧΎϴΑ�ΓΪϋΎϗ�˯Ύθϧ·�       
� ϦϴϴΟέΎΨϟ΍�ϦϳΩέϮϤϠϟ�ΕΎϧΎϴΑ�ΓΪϋΎϗ�˯Ύθϧ·�       
� ΎϫέΎόγ΃ϭ�Ω΍ϮϤϠϟ�ΕΎϧΎϴΑ�ΓΪϋΎϗ�˯Ύθϧ·�       
��ΕΎϧΎϴΒϟ΍�Ϊϋ΍Ϯϗ�ΚϳΪΤΗ���      
� ϮϤϠϟ�ΕΎϧΎϴΒϟ΍�Ϊϋ΍Ϯϗ�ΚϳΪΤΗϦϴϴϠΤϤϟ΍�ϦϳΩέ��       
���ϦϴϴΟέΎΨϟ΍�ϦϳΩέϮϤϠϟ�ΕΎϧΎϴΒϟ΍�Ϊϋ΍Ϯϗ�ΚϳΪΤΗ�       

� 
�ήϴϐΗ�ΙϭΪΣ�ΪϨϋ�Ω΍ϮϤϟ΍�έΎόγϷ�ΕΎϧΎϴΒϟ΍�Ϊϋ΍Ϯϗ�ΚϳΪΤΗ

έΎόγϷ΍�ϲϓ� 
      

� 
�έΎόγϷ΍ϭ�ΓΪϳΪΠϟ΍�Ω΍ϮϤϟ΍�ϲϠϋ�ϑήόΘϠϟ�ΖϧήΘϧϹ΍�ϡ΍ΪΨΘγ΍

ΓΪϳΪΠϟ΍� 
      

��

���γ΍�ϱΪϣϭ�Γέϭήο�ΔΟέΩ�ϲϓ�ϢϜϳ΃έ�˯΍ΪΑ·�ϲΟήϳ�ϡ΍ΪΨΘγϻ΍�ϕήσ�Ϛϟάϛϭ�˯ΎϨΒϟ΍�Ω΍Ϯϣ�Γέ΍Ω·�ΕΎϴϨϘΗ�ϡ΍ΪΨΘ���

������ΔψΣϼϣ��ΪϴϴθΘϟ΍�ϊϳέΎθϤϟ�˯ΎϨΒϟ΍�Ω΍Ϯϣ�Γέ΍Ω·�ΔϴϠϤϋ�ϲϓ�ΎϬϧϮϣΪΨΘδΗ�ΝΫΎϤϧ�ϱ΃�ϕΎϓέ·�ϲΟήϳ����

��
Γέϭήπϟ΍�ΔΟέΩ ϡ΍ΪΨΘγϻ΍�ϯΪϣ ϡ΍ΪΨΘγϻ΍�ΔϘϳήσ 

ϞδϠδϣ��ΔϘϳήτϟ΍��

ϱ
έ
ϭή
ο

 

Ύϣ
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έ
ϭή
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ϱ
έ
ϭή
ο
�ή
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ΓΩ
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ΪΨ
Θδ
Η

 

Ύϴ
Σ
΃�
ϡΪ
Ψ
Θδ
Η

Ύϧ 

΍έ
ΩΎ
ϧ�
ϡΪ
Ψ
Θδ
Η

 

ϧ�
ϡ΍
ΪΨ
Θγ
ΎΑ

Ϥ
ΐ
γ
ϮΤ
ϣ�
Ν
ΫϮ

 

Ν
ΫϮ
Ϥϧ
�ϡ
΍Ϊ
Ψ
Θγ
ΎΑ
�Ϟ
ϴΠ
δ
Η

 

Ν
ΫϮ
Ϥϧ
�ϡ
΍Ϊ
Ψ
Θγ
΍�
ϥ
ϭΪ
Α�
Ϟ
ϴΠ
δ
Η

 

Ϟ
ϴΠ
δ
Η�
ϥ
ϭΪ
Α

 

1���ωϭήθϤϟ΍�ϊϗϮϣ�ϲϓ�ΓΩϮΟϮϤϟ΍�Ω΍ϮϤϟΎΑ�ΔϤ΋Ύϗ�ήϓϮΗ

�ϲϠϋ�ϼΜϣ�ϱϮΘΤΗ�ΓΩΎϤϟ΍�Ϣγ΍��ΓΩΎϤϟ΍�Ϣϗέ�

ΓΪΣϮϟ΍�ήόδϟ΍����

          

� �ωϭήθϤϟ΍�ϲϓ�ΔϣΪΨΘδϤϟ΍�Ω΍ϮϤϠϟ�ϲϣϮϴϟ΍�ϞϴΠδΘϟ΍

� 
          

� �ϥΰΨϣ�ϡ΍ΪΨΘγϻ�ΓΩΎϣ�ϞϜϟ�ΕΎϗΎτΑ�ΩϮΟϭ

�ϞϤθϳ�ωϭήθϤϟ΍�Ϊϴλήϟ΍��ϑϭήμϤϟ΍�ϲϘΒΘϤϟ΍�� 
          

� �ωϭήθϤϟ΍�ϊϗϮϤϟ�Ω΍Ϯϣ�ΔϴΒϠσ�ΝΫϮϤϧ�ΩϮΟϭ

ϼΜϣ�΢οϮϳ�ΔϴΒϠτϟ΍�Ϣϗέ�ΓΩΎϤϟ΍�ϒλϭ��ΔϴϤϜϟ΍

ΔΑϮϠτϤϟ΍�ήόδϟ΍�� 

          

� �΢οϮϳ�ωϭήθϤϟ΍�ϲϓ�ΔϤϠΘδϤϟ΍�Ω΍ϮϤϟ΍�ϞϴΠδΗ

�ϼΜϣ�ΎγέϹ΍�ϢϗέΔϴϟ��ΩέϮϤϟ΍�Ϣγ΍�ΓΩΎϤϟ΍�ϒλϭ��

ΓΩΎϤϟ΍�ΔϴϤϛ�� 
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� �΢οϮϳ�ϊϗϮϤϟ΍�ϥΰΨϣ�ϲϓ�Ω΍ϮϤϟ΍�ΔϟΎΣ�ϞϴΠδΗ

ϼΜϣ�ΩέϮϤϟ΍�Ϣγ΍��ΔϴΒϠτϟ΍�Ϣϗέ�ΔϠΧ΍Ϊϟ΍�ΔϴϤϜϟ΍��

ΔϓϭήμϤϟ΍�� 

          

� ϼΜϣ�ΕΎϴϟΎϜηϹ΍�ϞϴΠδΗ�ΪϗΎϔϟ΍��ϭ΃�Δϗήδϟ΍

�ωΎϴπϟ΍±Ϩϋ�ΪϳέϮΘϟ΍�ϲϓ�κϘϧΪϡϼΘγϻ΍��� 
          

� ΍�ΔόΑΎΘϣ�Ε΍ήϴϐΗ�ϞϴΠδΗϭ�ϕϮδϟ΍�ϲϓ�έΎόγϷ

έΎόγϷ΍� 
          

� �ϲϓ�ΔϴϨϣϷ΍�ΕΎϗϼϏϹ΍�ΕϻΎΣ�ΏάΑάΗ��ΔόΑΎΘϣ

ϕϮδϟ΍� 
          

��

�ΚϟΎΜϟ΍�˯ΰΠϟ΍��ΓΰϏ�ωΎτϗ�ϲϓ�ΎϫέΎόγ΃ϭ�Ω΍ϮϤϟ΍��Γήϓϭ�ϰϠϋ�ΔϴϨϣϷ΍�ΕΎϗϼϏϹ΍�ήϴΛ΄Η���

��

���ΔϴϟΎΘϟ΍�Ϟϣ΍Ϯόϟ΍�ϰϠϋ�ΕΎϗϼϏϹ΍�ήϴΛ΄Η�ϱΪϣ�ϲϓ�ϢϜϳ΃έ�˯΍ΪΑ·�ϰΟήϳ�� 
��

ϞδϠδϣ ϞϣΎόϟ΍ 
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��Δτ
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��
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ϳ

��

΍Ϊ
Ο
�Δ
Ϡϴ
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�Δ
Ο
έ
ΪΑ
�ή
ΛΆ
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��

���  
ϼϏϹ΍�ήΛΆϳϕ�Ω΍ϮϤϟ΍�ξόΑ�έΎόγ΃�ΓΩΎϳί�ϲϠϋ�ωΎτϘϠϟ�ϲϨϣϷ΍�

�ϞΜϣ�ΔϴγΎγϷ΍�ΖϨϤγ΃�ΔϤμΣ�ΪϳΪΣ�� 

����   

� ϼϏϹ΍�ήΛΆϳϕξόΑ�έΎόγ΃�ϲϓ�ΓΩΎϳί�ϲϠϋ�ωΎτϘϠϟ�ϲϨϣϷ΍��Ω΍ϮϤϟ΍�

�ϞΜϣ��ϯήΧϷ΍�ϥΎϫΪϟ΍�Ω΍Ϯϣ�˯ΎΑήϬϜϟ΍�Ω΍Ϯϣ�ΔϴΤλ�Ω΍Ϯϣ�� 
     

� ϼϏϹ΍�ήΛΆϳϕϦσΎΒϟ΍�ϲϟϭΎϘϣ�έΎόγ΃�ΓΩΎϳί�ϲϠϋ�ωΎτϘϠϟ�ϲϨϣϷ΍��      
� �ΖϗϮϟ΍�Ϧϋ�ωϭήθϤϟ΍�άϴϔϨΗ�ήϴΧ΄Η�ϲϠϋ�ωΎτϘϠϟ�ϲϨϣϷ΍�ϕϼϏϹ΍�ήΛΆϳ

Ϫϟ�ΩΪΤϤϟ΍� 
     

� ϼϏϹ΍�ήΛΆϳϕϔϠϜΗ�ϲϓ�ΓΩΎϳί�ϲϠϋ�ωΎτϘϠϟ�ϲϨϣϷ΍��ϞϜθΑ�ωϭήθϤϟ΍�Δ

ϡΎϋ� 
     

��

 
�ϊΑ΍ήϟ΍�˯ΰΠϟ΍���ΪϴϴθΘϟ΍�ϊϳέΎθϣ�ϲϓ�˯ΎϨΒϟ΍�Ω΍Ϯϣ�Γέ΍Ω·�ϡΎψϧ�ϲϓ�ΏϮγΎΤϟ΍�ϡ΍ΪΨΘγ΍��

��

��� ΪϴϴθΘϟ΍�ϊϳέΎθϣ�ϲϓ�˯ΎϨΒϟ΍�Ω΍Ϯϣ�Γέ΍Ω·�ϢϋΩ�ϲϓ�ΏϮγΎΣ�Ξϣ΍ήΒϟ�ϢϜΘϛήη�ϡ΍ΪΨΘγ΍�ϱΪϣ�ϦϴΑ���

��□���ϡΪΨΘδΗ�ϻ��□�ϞδϛϷ΍�ϞΜϣ�ΔϴϧϭήΘϜϟ·�ϝϭ΍ΪΟ�Ξϣ΍ήΑ�ϡΪΨΘδΗ��Excel�����□���ΔμμΨΘϣ�Ξϣ΍ήΑ�ϡΪΨΘδΗ� 

��������ΔϴϟΎΘϟ΍�ΏϮγΎΤϟ΍�Ξϣ΍ήΒϟ�ϢϜΘϛήη�ϡ΍ΪΨΘγ΍�Γ˯Ύϔϛ�ϱΪϣ�ϦϴΑ�����

����������Word������������□��������΍ΪΟ�ΪϴΟ�□����������ΪϴΟ�□�������ϝϮΒϘϣ� □�������ϒϴόο□�΍ΪΟ�ϒϴόο���

����������Excel������������□��������΍ΪΟ�ΪϴΟ�□����������ΪϴΟ�□������ϝϮΒϘϣ�� □�������ϒϴόο□�΍ΪΟ�ϒϴόο���

����������Access����������□��������΍ΪΟ�ΪϴΟ�□����������ΪϴΟ�□�������ϝϮΒϘϣ� □������ϒϴόο□�΍ΪΟ�ϒϴόο���

����������Ms-Project��□ ��������΍ΪΟ�ΪϴΟ�□����������ΪϴΟ�□��������ϝϮΒϘϣ� □������ϒϴόο□�΍ΪΟ�ϒϴόο���

��
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��� ΨΘγ΍�ϲϠϋ�ΔϴϟΎΘϟ΍�ΕΎϗϮόϤϟ΍�ήϴΛ΄Η�ϯΪϣ�ϦϴΑ�ϲϓ�˯ΎϨΒϟ΍�Ω΍Ϯϣ�Γέ΍Ω·�ϲϓ�ΔμμΨΘϤϟ΍�ΏϮγΎΤϟ΍�Ξϣ΍ήΑ�ϡ΍Ϊ

ΪϴϴθΘϟ΍�ϊϳέΎθϣ���

��

Ϡδϣ

Ϟγ 
ΕΎϗϮόϤϟ΍ 
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΍Ϊ
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�Δ
Ο
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ήΛ
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��

� ϝϭΎϘϤϠϟ�˯ΎϨΒϟ΍�Ω΍Ϯϣ�Γέ΍Ω·�ϡΎψϧ�ΔϴϤϫ΃�ϙ΍έΩ·�ϡΪϋ�      
� ϣ�Γέ΍Ω·�ϡΎψϧ�ϢϬϓ�ϡΪϋ˯ΎϨΒϟ΍�Ω΍Ϯ�      
� ˯ΎϨΒϟ΍�Ω΍Ϯϣ�Γέ΍Ω·�ϡΎψϧ�ϖϴΒτΗ�ϰϠϋ�ΓέΪϘϟ΍�ϡΪϋ�      

� �Ω΍Ϯϣ�Γέ΍Ω·�ϲϓ�ΔμμΨΘϣ�ϭ�ΔϠϬγ�ΏϮγΎΣ�Ξϣ΍ήΑ�ήϓϮΗ�ϡΪϋ

˯ΎϨΒϟ΍�� 
     

� �ΏϮγΎΤϟ΍�Ξϣ΍ήΑ�ϡ΍ΪΨΘγϻ�ϦϴϠϫΆϣ�ιΎΨη΃�ΩϮΟϭ�ϡΪϋ

ΔμμΨΘϤϟ΍� 
     

� ΏϮγΎΤϟ΍�ϡ΍ΪΨΘγ΍�Ϧϋ�ΎϳϭΪϳ�Γέ΍ΩϹ΍�ΔϟϮϬγ�ϭ�ΔϴϧΎϜϣ·�      
� ΎϴΒδϧ�ΔόϔΗήϤϟ΍�ΞϣΎϧήΒϠϟ�ΔϴϟΎϤϟ΍�ΔϔϠϜΘϟ΍�      

� �άϴϔϨΗ�ϰϠϋ�ϦϴϓήθϤϟ΍�Ζϗϭ�ϊϴπϳ�ϡΎψϨϟ΍�ϖϴΒτΗ�ϥ΄Α�ΩΎϘΘϋϻ΍

ωϭήθϤϟ΍� 
     

���������� 
����ϡ΍ΪΨΘγϻ΍�ϞϬγ�ϪϧϮϛ�ϝΎΣ�ϲϓ�˯ΎϨΒϟ΍�Ω΍Ϯϣ�Γέ΍Ω·�ϲϓ�κμΨΘϣ�ΞϣΎϧήΑ�ϡ΍ΪΨΘγ΍ϭ�˯ΎϨΘϗϻ�΍ΪόΘδϣ�ϥϮϛ΄γ�

ϒϴϟΎϜΘϟ΍�ϞϴϠϗϭ���

���������□ϣ���������΍ΪΟ�ϖϓ΍Ϯ□����������ϖϓ΍Ϯϣ�□�������ϱέΩ΃�ϻ�□����������ϖϓ΍Ϯϣ�ήϴϏ�□΍ΪΟ�ϖϓ΍Ϯϣ�ήϴϏ���
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�βϣΎΨϟ΍�˯ΰΠϟ΍���ΪϴϴθΘϟ΍�ϊϳέΎθϣ�ϲϠϋ�˯ΎϨΒϟ΍�Ω΍Ϯϣ�Γέ΍Ω·�ϡΎψϧ�ϖϴΒτΗ��

���Ω΍ϮϤϟ΍�Γέ΍Ω·�ϡΎψϧ�ϖϴΒτΗ�ΔϴϤϫ΃���

���˯ΎϨΒϟ΍�Ω΍Ϯϣ�Γέ΍Ω·�ϡΎψϧ�ϖϴΒτΗ�ΪϨϋ�ΔϴϟΎΘϟ΍�Ϊ΋΍Ϯϔϟ΍�ήϴΛ΄Η�ϯΪϣ�ϦϴΑ����

δϠδϣϞ ΓΪ΋Ύϔϟ΍ 

΍Ϊ
Ο
�Γ
ήϴ
Βϛ
�Δ
Ο
έΪ
Α�
ήΛ
Ά
ϳ

��

Γή
ϴΒ
ϛ�
ΔΟ
έΪ
Α�
ήΛ
Ά
ϳ

��

Δτ
γ
Ϯ
Θϣ
�Δ
Ο
έΪ
Α�
ήΛ
Ά
ϳ

��

ΔϠ
ϴϠ
ϗ�
ΔΟ
έΪ
Α�
ήΛ
Ά
ϳ

��

΍Ϊ
Ο
�Δ
Ϡϴ
Ϡϗ
�Δ
Ο
έΪ
Α�
ήΛ
Ά
ϳ

��

��� ωϭήθϤϠϟ��Δϣίϼϟ΍�˯ΎϨΒϟ΍�Ω΍Ϯϣ�ϒϴϟΎϜΗ�ϞϴϠϘΗ�      

� �Ω΍ϮϤϟ΍�ΔϟϭΎϨϣ�ϕήσ�ϦϴδΤΗ�Better handling of 
material)�� 

     

� Ω΍ϮϤϟ΍�ΕΎΒϠσ�έ΍ήϜΗ�Ϧϣ�ϞϴϠϘΘϟ΍�      
� ΔΒγΎϨϤϟ΍�ΔϴϤϜϟ΍ϭ�ΐγΎϨϤϟ΍�ΖϗϮϟ΍�ϲϓ�ϞϤόϟ΍�ϊϗϮϣ�ϲϓ�Ω΍ϮϤϟ΍�ήϓϮΗ�      
� ϝΎϤόϟ΍�ΔϴΟΎΘϧ·�ϲϓ�ϦϴδΤΗ�      
� ωϭήθϤϠϟ�ϲϨϣΰϟ΍�ϝϭΪΠϟΎΑ�ϡ΍ΰΘϟϻ΍�      
� ΓΩϮΠϟ΍�ϲϓ�ϢϜΤΘϟ΍�      
� ΎϬϴϠϋ�Γήτϴδϟ΍ϭ�Ω΍ϮϤϟ΍�ΔόΑΎΘϣ�ϦϴδΤΗ���     
� ϦϳΩέϮϤϟ΍�ϊϣ�ΓΪϴΠϟ΍�ΕΎϗϼόϟ΍���     
�� ΪϗΎϔϟ΍�Ϧϣ�ϞϴϠϘΘϟ΍�����     
�� ϞϤόϟ΍�ϊϗϮϣ�ϲϓ�Ω΍ϮϤϟ΍�ϦϳΰΨΗ�ΕΎΣΎγ�Ϧϣ�ϞϴϠϘΘϟ΍���     
�� Ω΍ϮϤϠϟ�Ϟπϓ΃�έΎόγ΃�ϲϠϋ�ϝϮμΤϟ΍���     
�� ΔϳΪϘϨϟ΍�ΔϟϮϴδϟ΍�ήϓϮΗ�ϲϓ�ϦϴδΤΘϟ΍cash flow)����     

��� ΔϴϟΎΘϟ΍�ϞϛΎθϤϟ΍�Ϧϣ�ϞϴϠϘΘϟ΍�ϲϠϋ�Ω΍ϮϤϟ΍�Γέ΍Ω·�ϡΎψϧ�ϖϴΒτΗ�ΔϴϤϫ΃�ϯΪϣ�ϦϴΑ� 
�ήϴϏ

�ΔϤϬϣ

ΘΑΎΗΎ 

�ήϴϏ

ϢϬϣ 

�ϻ

�ΪΟϮϳ

ϕήϓ 
ΔϤϬϣ 

�ΔϤϬϣ

΍ΪΟ ΔϠϜθϤϟ΍ ϞδϠδϣ 

     ΎϴϠϛ�Ω΍ϮϤϟ΍�ήϓϮΗ�ϡΪϋ� � 
     ΔΑϮϠτϤϟ΍�ΕΎϴϤϜϟΎΑ�Ω΍ϮϤϟ΍�ήϓϮΗ�ϡΪϋ� � 
     ήΧ΄Θϣ�ϞϜθΑ�Ω΍ϮϤϟ΍�ϝϮλϭ� � 
     ΔϣΪϘϤϟ΍�ΕΎϨϴόϟ΍�ϲϠϋ�ΔϘϓ΍ϮϤϟ΍�ήΧ΄Η� � 
     ΔΤϴΤλ�ήϴϏ�Ω΍Ϯϣ�ϡϼΘγ΍� � 
     ϘϤΑ�ϭ�Ω΍ϮϤϟ΍�ϡϼΘγ΍ΏϮϠτϤϟ΍�Ϧϋ�ΔϔϠΘΨϣ�ΕΎγΎ� � 
     ΔΑϮϠτϣ�ήϴϐϟ΍�ΕΎϴϤϜϟΎΑ�Ω΍ϮϤϟ΍�ϡϼΘγ΍� � 
     ϥίΎΨϤϟ΍�ϲϓ�Ω΍ϮϤϟ΍�αΪϜΗ� � 
     Ω΍ϮϤϟ΍�Δϗήγ� � 
     ϡϼΘγϻ΍�˯ΎϨΛ΃�Ω΍ϮϤϟ΍�ϒϠΗ� �� 

����Ω΍ϮϤϟ΍�ΐϠσ� Ordering materials��

���ΔϴϤϜϟ΍�ΔΒδϧ�ΓΩΎϳί�ϲϠϋ�ΎϫήϴΛ΄Η�ΚϴΣ�Ϧϣ�ΔϴϟΎΘϟ΍�Ϟϣ΍Ϯόϟ΍�Ϣϴϗ�ήϜΒϣ�ϞϜθΑ�Ω΍ϮϤϟ΍�Ϧϣ��ΔΑϮϠτϤϟ΍����

��
�ή
ϴΛ
΄Η

�ϲ
ΒϠ
γ

΢
ο
΍ϭ

��

�ή
ϴΛ
΄Η

ϲ
ΒϠ
γ

�� ήΛ
Ά
ϳ�
ϻ

��

�ή
ϴΛ
΄Η

ϲ
ΑΎ
Π
ϳ·

��

�ή
ϴΛ
΄Η

�ϲ
ΑΎ
Π
ϳ·

΢
ο
΍ϭ

��

ϞϣΎόϟ΍ ϞδϠδϣ 

     ωϭήθϤϠϟ�ΔϘϴϗΪϟ΍�ΔΠϣήΒϟ΍� � 
     ΩέϮϤϟ΍�ϞΒϗ�Ϧϣ�ϊϓΪϠϟ�ΡΎϤδϟ΍�ΓήΘϓ�ϝϮσ� � 
     ΎϬϔϠΗ�ϭ΃�Ω΍ϮϤϟ΍�ϥ΍ΪϘϓ�ΔϴϧΎϜϣ·� � 
     �ΔϴϟΎϤϟ΍�ΓέΪϘϟ΍�ήϓϮΗϝϭΎϘϤϟ΍�ϯΪϟ� � 
     ϝϭΎϘϤϟ΍�ϱΪϟ�ΔϴϓΎϛ�ϦϳΰΨΗ�ΕΎΣΎγ�ήϓϮΗ� � 
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����

���Ϯϫ�Δϛήθϟ΍�ϲϓ�Ω΍ϮϤϟ΍�ΐϠσ�Ϧϋ�ϝϮΌδϤϟ΍���

□    ϛήθϟ΍�ήϳΪϣ�Δ��������� □ ωϭήθϤϟ΍�αΪϨϬϣ□  ���������ΕΎϳήΘθϤϟ΍�Ϣδϗ� □����������������������ϚϟάΑ�ιΎΧ�Ϣδϗ  

□    ϚϟΫ�ήϴϏ����������������

���΍�ϡ΍ΪΨΘγ΍�ΔϴϤϫ΃�ϯΪϣ�ϦϴΑϦϳΩέϮϤϟ΍�Ϧϣ�Ω΍ϮϤϟ΍�ΐϠσ�ϲϓ�ΔϴϟΎΘϟ΍�ΕΎϴϨϘΘϟ���

΍Ϊ
Ο
�Ϣ
Ϭ
ϣ�
ήϴ
Ϗ

��

ϢϬ
ϣ�
ήϴ
Ϗ

��

ϱ
έΩ
΃�
ϻ

��

ϢϬ
ϣ

��

΍Ϊ
Ο
�Ϣ
Ϭ
ϣ

�� ΔϘϳήτϟ΍�� ϞδϠδϣ 

     ΖϧήΘϧϹ΍� � 
     ϲϧϭήΘϜϴϟϹ΍�ΪϳήΒϟ΍e-mail���� � 
     βϛΎϔϟ΍� � 
     ϒΗΎϬϟΎΑ�ϝΎμΗϻ΍� � 
     ΎϴμΨη�ΏΎϫάϟ΍� � 

��

���Ω΍ϮϤϟ΍�ϦϳΰΨΗ��Storage: (��

���Ϥϟ΍�ϲϫ�Ύϣ�ΓΎτϐϤϟ΍�ϥίΎΨϤϟ΍�Ϧϣ�ϢϜϳΪϟ�ΓήϓϮΘϤϟ΍�ΔΣΎδ���

□   ����ϡ����������Ϟϗ΄ϓ� □ ���������ϡ����� □  ���������ϡ��� □     �����������ϡ����                  

□   �Ϧϣ�ήΒϛ΃�2000ϡ����

���ΓΎτϐϤϟ΍�ήϴϏ�ϥίΎΨϤϟ΍�Ϧϣ�ϢϜϳΪϟ�ΓήϓϮΘϤϟ΍�ΔΣΎδϤϟ΍�ϲϫ�Ύϣ����

□   �����ϡ��������Ϟϓ΄ϓ� □ �����������ϡ���� □ ����������ϡ��� □  ������������ϡ������������������������

 □   �Ϧϣ�ήΒϛ΃�10000ϡ����

���ϲϟΎΘϟ΍�ϮΤϨϟ΍�ϲϠϋ�Δϛήθϟ΍�ϥίΎΨϣ�ϲϓ�ΔϔϠΘΨϤϟ΍�Ω΍ϮϤϟΎΑ�υΎϔΘΣϻ΍�ϢΘϳ����

ΎϘ
Ϡτ
ϣ

��

΍έ
ΩΎ
ϧ

�� �Ύ
ϧΎ
ϴΣ
΃

��

ΎΒ
ϟΎ
Ϗ

��

ΎϤ
΋΍
Ω

�� ΓΩΎϤϟ΍ ϞδϠδϣ 

     ΢ϴϠδΘϟ΍�ΪϳΪΣ� � 
     έΎΑϮτϟ΍�ΐθΧ� � 
     ΖϨϤγ·� � 
     Ϟϣέ� � 
     ΔϤμΣ� � 
     ϙϮϠΒϟ΍�ΓέΎΠΣ� ���

     ρϼΑ� � 
     ϥΎϫΩ� ���

     ΕΎϬΟ΍ϮϠϟ�ήΨλ�ήΠΣ� ���

     �ήϴγ΍Ϯϣ�ϲΤλ�ϑήλ�ϩΎϴϣ�� ����

     ϲΘϨϤγ·�ρϼΑ� ����

     ΔϬΒΟ�ήΠΣ� ����

     αΎγϷ΍�ΔϘΒσ�ΓΩΎϣ� Base course���� ����

     Δϴ΋ΎΑήϬϛ�ΕΎϣΰϠΘδϣ��� ����

     ΎϣΰϠΘδϣΔϴΤλ�Ε��� ����

��

��
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�����

���ϥίΎΨϤϟ΍�ϲϓ�ΪϗΎϔϟ΍�ΓΩΎϳί�ϲϠϋ�ΔϴϟΎΘϟ΍�Ϟϣ΍Ϯόϟ΍�ήϴΛ΄Η�ϯΪϣ�ϦϴΑ����
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Ο
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��

Δτ
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�Δ
Ο
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��
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��
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Ο
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Βϛ
�Δ
Ο
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��

ϞϣΎόϟ΍ ϞδϠδϣ 

     �Ω΍ϮϤϠϟ�ΊσΎΧ�ϦϳΰΨΗ�ωϮϨϟ΍�ΐδΣ�ΎϬΒϴΗήΗ�ϡΪϋ�� � 
     Ϊϋϭ�Ω΍ϮϤϟ΍�αΪϜΗϊϗϮϤϟ΍�ϥΰΨϣ�ΔϳΎϔϛ�ϡ� � 
     ϦϳΰΨΘϟ΍�Δϴϔϴϛ�Ϧϋ�ΔϴϓΎϛ�ήϴϏ�ΕΎϤϴϠόΘϟ΍� � 
     �ϦϳΰΨΘϠϟ�ΔΒγΎϨϣ�ήϴϏ�ϦϛΎϣ΃�ϡ΍ΪΨΘγ΍�ΔΒσέ� ΔϤΘόϣ�� � 
     �ϥίΎΨϤϟ΍�Γέ΍Ω·�ϲϓ�ϦϴϠϫΆϣ�ιΎΨη΃�ΩϮΟϭ�ϡΪϋ��� � 

��

����Δϴϔϴϛ�ΩΎϤΘϋ΍ϦϳΩέϮϤϟ΍�How to qualify suppliers ���

���΍�Ϟϣ΍Ϯόϟ΍�ΔϴϤϫ΃�ΔΟέΩ�ΩΪΣ�ϦϳΩέϮϤϟ΍�ΩΎϤΘϋ΍ϭ�ϢϴϴϘΗ�ϲϓ�ΔϴϟΎΘϟ���

΍Ϊ
Ο
�Ϣ
Ϭ
ϣ�
ήϴ
Ϗ

��

ϢϬ
ϣ�
ήϴ
Ϗ

��

ϱ
έΩ
΃�
ϻ

��

ϢϬ
ϣ

��

΍Ϊ
Ο
�Ϣ
Ϭ
ϣ

��

ϞϣΎόϟ΍ ϞδϠδϣ 

     ϢϬϨϣ�ΔϣΪϘϤϟ΍�έΎόγϷ΍�ΔδϓΎϨϣ� � 
     �Ω΍ϮϤϟ΍�ϢϴϠδΘϟ�ΔϴϨϣΰϟ΍�ΓήΘϔϟ΍�ήμϗ� � 
     ΔϣΪϘϤϟ΍�Ω΍ϮϤϟ΍�ΓΩϮΟ� � 
     ϊϓΪϠϟ�ΡΎϤδϟ΍�ΓήΘϓ�ΓΩΎϳίϭ�Ε΍ίΎϴΘϣϻ΍� � 
     ϮϤϟ΍�ΔόϤγϕϮδϟ΍�ϲϓ�Ωέ� � 
     ΔϔϠΘΨϤϟ΍�ϖσΎϨϤϟ΍�ϲϓ�ϦϳΩέϮϤϠϟ�ΓΪϴΟ�ωϭήϓ�ΔϜΒη�ήϓϮΗ� ���

��

���ϲϟΎΘϟ΍�ϮΤϨϟ΍�ϰϠϋ�ϦϳΩέϮϤϟ΍�ϢϴϘΗ�˯ΎϨΛ΃�ΔϴϟΎΘϟ΍�ϞϛΎθϤϟ΍�ΔϬΟ΍Ϯϣ�ϢΘΗ����

��

ΎϘ
Ϡτ
ϣ

��

�΍
έΩ
Ύϧ

��

Ύϧ
Ύϴ
Σ
΃

��

ΎΒ
ϟΎ
Ϗ

��

ΎϤ
΋΍
Ω

��

ΓΩΎϤϟ΍ ϞδϠδϣ 

     ΔΑϮϠτϤϟ΍�ΓΩΎϤϠϟ�ΪϴΣϭ�ΩέϮϣ�ΩϮΟϭ� � 
     ΍�ΕΎϣϮϠόϤϟ΍�ήϓϮΗ�ϡΪϋϦϳΩέϮϤϟ΍�Ϧϋ�ΔΑϮϠτϤϟ� � 
     ΓήϓϮΘϤϟ΍�ΕΎϣϮϠόϤϟ΍�ϕΪλ�ϡΪϋ� � 
     ϕΎϔΗϻΎΑ�ϞϠΨϟ΍�ΔϟΎΣ�ϲϓ�ϦϳΩέϮϤϟ΍�Ϊο�νήϔΗ�ΕΎΑϮϘϋ�ΩϮΟϭ�ϡΪϋ� � 
     ΪϘόϟ΍�άϴϔϨΘΑ�ΩέϮϤϟ΍�ϡ΍ΰϟ·�ϲϠϋ�ΓέΪϘϟ΍�ϡΪϋ� � 
     ΓΪ΋Ύδϟ΍�ΔϴγΎϴδϟ΍�ϑϭήψϟ΍� ���

��

��

��

��

��

��

��

��

��



www.manaraa.com

�����

���˯ΎϨΒϟ΍�Ω΍Ϯϣ�ϲϓ�ΪϗΎϔϟ΍��

���ϫ΃�ϯΪϣ�ΩΪΣ�ΔϴϟΎΘϟ΍�Ϟϣ΍ϮόϠϟ�Ω΍ϮϤϟ΍�ϲϓ�ΪϗΎϔϟ΍�Δϓήόϣ�ΔϴϤ���

��

�ήϴϏ

�ϖϓ΍Ϯϣ

ΓΪθΑ��

�ήϴϏ

ϖϓ΍Ϯϣ��
ΪϳΎΤϣ�� ϖϓ΍Ϯϣ��

�ϖϓ΍Ϯϣ

ΓΪθΑ��
ΔϴϤϫϷ΍�� ϞδϠδϣ��

�� �� �� �� ��
�����άѧѧѧѧϴϔϨΘϟ�ςΒπѧѧѧѧϟΎΑ�ΔѧѧѧѧΑϮϠτϤϟ΍�ΕΎѧѧѧѧϴϤϜϟ΍�Δѧѧѧѧϓήόϣ�ϲѧѧѧѧϓ�ΪϋΎδѧѧѧѧϳ

ωϭήθϤϟ΍� 
���

�� �� �� �� �� ωϭήθϤϠϟ�ϞϳϮϤΗ�ϰϠϋ�ϝϮμΤϟ΍�Δλήϓ�ϲϓ�Ϊϳΰϳ� ���

�� �� �� �� �� ϖϴϗΩ�ΕΎϴϤϛ�ϝϭΪΟ�Ω΍Ϊϋ·�ϰϠϋ�ΪϋΎδϳ� ���

�� �� �� �� �� ϖϴϗΩ�ϞϜθΑ�Ε΍˯Ύτόϟ΍�ήϴόδΗ�ϰϠϋ�ϦϴϟϭΎϘϤϟ΍�ΪϋΎδϳ� ���

�� �� �� �� �� ˯ΎτόϟΎΑ�ίϮϔϟ΍��Δλήϓ�ϦϴδΤΗ��� ���

�� �� �� �� ��
�����������ΔѧϠΜϤΘϤϟ΍ϭ�ϩάѧϴϔϨΗ�Ω΍ήѧϤϟ΍�ωϭήθѧϤϠϟ�ΔϴϘϴϘΤϟ΍�ΕΎΒϠτΘϤϟ΍�Δϓήόϣ

ϒϴϟΎϜΘϟ΍ϭ�Ϧϣΰϟ΍ϭ�Ω΍ϮϤϟ΍�ϲϓ���
���

�� �� �� �� �� ΡΎΑέϷ΍�ϖϴϘΤΗϭ�ωϭήθϤϟ΍�ΡΎΠϧ�ϲϓ�ϢϫΎδϳ� ���

�� �� �� �� ��
����ϝϭΪѧѧѧΟ�ήϴπѧѧѧΤΗ�ϲѧѧѧϓ�ϢϫΎδѧѧѧϳ����Ωέ΍Ϯѧѧѧϣ�ϞϤθѧѧѧϳ�ϖѧѧѧϴϗΩ�ϲѧѧѧϨϣί

ωϭήθϤϟ΍���
���

�� �� �� �� �� Ω΍ϮϤϟ΍�ΪϳέϮΘϟ�ΔϘϴϗΩ�ΔϴϨϣί�ϝϭ΍ΪΟ�Ω΍Ϊϋ·�ϲϓ�ϝϭΎϘϤϟ΍�ΪϋΎδϳ� ���

��

���ϊϗϮϤϟ΍�ϲϓ�ΪϗΎϔϟ΍�ΓΩΎϳί�ΐΒδΗ�ϲΘϟ΍�ήλΎϨόϟ΍���

���ΪϗΎϔϟ΍�ΓΩΎϳί��ϲϠϋ�ΔϴϟΎΘϟ΍�ήλΎϨόϟ΍�ήϴΛ΄Η�ϱΪϣ�ϦϴΑ����

 ��

˯ΎϨΒϟ΍�Ω΍Ϯϣ�ϲϓ�ΪϗΎϔϟ΍��
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�ϲϓ�ΪϗΎϔϟ΍�ΓΩΎϳί�ΐΒδΗ�ϲΘϟ΍�ήλΎϨόϟ΍ϊϗϮϤϟ΍��

ϞδϠδϣ��

�� �� �� �� �� �΃��ϊϗϮϤϟ΍�ϲϓ��� ��

�� �� �� �� �� ϊϗϮϤϟ΍�ϲϓ�˯ΎϨΒϟ΍�Ω΍Ϯϣ�ϒϠΗ� ���

�� �� �� �� �� ˯ΎϨΒϟ΍�Ω΍ϮϤϟ�ΐγΎϨϣ�ήϴϐϟ΍�κϘϟ΍��� ���

�� �� �� �� �� ϊϗϮϤϟ΍�ϲϓ�Δϳέϭήο�ήϴϏ�Ω΍Ϯϣ�ΩϮΟϭ�� ���

�� �� �� �� �� Θϧ·ΎϬϴϟ·�ΔΟΎΤϟ΍�ϞΒϗ�ϭ΃�ΏϮϠτϣ�Ϯϫ�ΎϤϣ�ήΜϛ΃�ΕΎϴϤϛ�ΝΎ� ���

�� �� �� �� �� Ϯϴϋ�ΎϬΑ�Ω΍ϮϤϟ΍ΏϊϴϨμΘϟ΍�Ϧϣ���� ���

�� �� �� �� �� ΐϳήΨΘϟ΍�ϭ΃�Δϗήδϟ΍� ���

�� �� �� �� �� ˯ΎϨΒϟ΍�Ω΍Ϯϣ�Γ˯΍Ωέ� ���

�� �� �� �� �� ΎϬϴϠϋ�Ϊϳ΍ΰΘϤϟ΍�ΐϠτϟ΍ϭ�ϕϼϏϹ΍�ΐΒδΑ�ΔΑϮϠτϤϟ΍�Ω΍ϮϤϟ΍�κϘϧ� ���

�� �� �� �� �� ϊϗϮϤϟ΍�ϲϓ�Ω΍ϮϤϟ΍�ϰϠϋ�ΔΑΎϗήϟ΍�κϘϧ� ���

�� �� �� �� �� �ϡΪϋ�΢ϴΤλ�ϞϜθΑ�Ω΍ϮϤϟ΍�ϦϳΰΨΗ��� ����

�� �� �� �� �� άϴϔϨΘϟ΍�˯ΎϨΛ΃�Δϴ΋ΎθϧϹ΍�ήλΎϨόϟ΍�ϢΠΣ�ϲϓ�ΓΩΎϳί��� ����

�� �� �� �� �� �ΔΟΎΤϟ΍�ϥϭΩ� Ω΍ϮϤϟ΍�Ϧϣ� ΓΪ΋΍ί�έΎτϗ΃�ϭ΃�ϝ΍Ϯσ΃� ϭ΃�ΕΎϴϤϛ� ϡ΍ΪΨΘγ΍ ����
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˯ΎϨΒϟ΍�Ω΍Ϯϣ�ϲϓ�ΪϗΎϔϟ΍��
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Annex 2 

The Questionnaire (English Version) 
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Section one: Company Profile: 
1- Year of company establishment ________ 
2- Company work field: 
    

 Building work :                        □ Main����□ Secondary�    □ Unspecialized 
 Water and  sewerage works:    □ Main����□ Secondary�    □ Unspecialized 
 Roads works:                            □ Main����□ Secondary    □ Unspecialized 

 
3- Company classification according the contracting union for the following fields: 

 Building works:                       □ First class������□ Second class�   □ Third class 
 Water and  sewerage works:    □ First class������□ Second class�   □ Third class  
 Roads works                            □ First class������□ Second class�   □ Third class 

 
4- Managerial position of the respondent: 
     □ Director/Deputy director ���□ Project manager�  □ Site engineer      □ Other way       
  
5- Average of employees' number during the last five years________________ 
 
6- Average of employees' number (in the year) during the last five years according to 
their scientific certificates: 

 MSc. And higher             □ Existing����������         Number________ 
 BSc.:                                □ Existing���������          Number________ 
  Community Collage:      □ Existing���������          Number________ 
 Baccalaureate-Tawjihi    □ Existing���������          Number________ 
 Under baccalaureate:      □ Existing���������           Number________ 

 
7- Average of technical employees' number during the last five years according to the 
engineering specialization: 
     Civil engineer________       Architect engineer__________      Electrical 
engineer________Mechanical engineer________   other specialist engineer_______     
Technical_________ 
 
8- Number of executed projects during the last five years: 
      

 □ 10 and below���□ 11-20�     □ 21-30      □ 31-4 ������ □ 41-50�  □ More than 50 
 

9- Total amount of executed projects during the last five years (in million dollars): 
 

 □ 1.5 and lesser�����□ 1.6-3�     □ 3.1-4.5   □ 4.6-6 ����� □ 6.1-7.5  □ More than 7.5 
 
10- The person in charge of managing construction materials in construction projects: 
□ Company Director���������□ Project Manager�         □ Site Engineer                         
□ specific section              □ Others. Determine�BBBB          
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Section tow: Application of construction materials management tools and 

techniques in construction projects: 

11. To which extent you evaluate the necessary and degree of usage of the next 

techniques in construction materials management: 
 

Necessity 
degree 

Usage degree 

No. Techniques 

N
ec

es
sa

ry
 

So
m

eh
ow

 
ne

ce
ss

ar
y 

 
U

nn
ec
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sa

r
y 

U
su

al
ly

 

O
cc

as
io

na
ll

y 

R
ar

el
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 Establishing Data base       
1 Establishing categorized materials 

database 
      

2 Creating local suppliers database.       
3 Creating international suppliers 

database. 
      

4 Creating materials price database.       
 Updating database       

1 Updating the database of local 
suppliers. 

      

2 Updating the database of international 
suppliers. 

      

3 Updating the database for materials 
price when change occurs. 

      

4 Using internet for knowing the new 
materials and their prices.  

      

12. To which extent you evaluate the necessary, degree of usage, and method of use 

of the next techniques in construction materials management: 
 

Necessity degree Usage degree Method of use 

No Techniques 
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ec
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ry
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R
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di
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w
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m

 

W
ith

ou
t 

re
co
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in

g 

1 Providing a list of materials 
in project that includes for 
example (material name, 
material number unit price). 

          

2 Daily recording of using 
materials in the project. 

          

3 Providing material cards at 
site store that contain for 
example (input-output-
balance). 

          

4 Providing materials purchase 
order including for example 
(order number-material 
description-required quantity 
�price). 

          

5 Recording the received 
materials on site, the record 
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Necessity degree Usage degree Method of use 

No Techniques 

N
ec

es
sa

ry
 

So
m

eh
ow

 
ne

ce
ss

ar
y 

 

U
nn

ec
es

sa
ry

 

U
su

al
ly

 

O
cc

as
io

na
lly

 

R
ar

el
y 

B
y 

us
in

g 
a 

co
m

pu
te

ri
ze

d 
fo

rm
 

R
ec

or
di

ng
 b

y 
us

in
g 

a 
fo

rm
 

R
ec

or
di

ng
 

w
ith

ou
t f

or
m

 

W
ith
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t 
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shows for example (delivery 
number-supplier name-
material description- 
quantity). 

6 Reporting the situation of 
materials in the projects' store, 
the report shows (supplier name-
order number-quantity input-
quantity output-balance). 

          

7 Reporting the problems for 
examples (wastage and 
breakage-thief and loss-shortage 
in delivery). 

          

8 Following up the prices in the 
market and recording the 
variation of prices. 

          

9 Following up the closure 
variations in the `market 

          

Section three: The effect of closure in Gaza strip on materials availability and 
cost:  
13. To which extent you evaluate the effect of closure on the following factors: 
 

No Factor 

V
er

y 
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 d

eg
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t 

M
id

 d
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 d
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e 
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1 
The closure causes a noticeable increase in the 
main material prices specially (cement, 
aggregate, and steel). 

     

2 The closure causes an increase of other material 
prices (painting, electrical, sewage material). 

     

3 The closure increases the subcontractors' rates.      

4 The closure causes a delay of a project 
completion. 

     

5 The closure causes an increase of total project 
cost. 

     

 
Section four: Computer applications in material management systems in 
construction projects: 
14. using of your company of software for supporting the construction materials 
management. 
           Not use.          Use spreadsheet-based software (Ms Excel)          Use special    
         software  
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15. Rank the following software according your extent of handling them in the job: 

Word               □ V. Good���������□ Good�         □ Acceptable   □ Low���������□ V. Low�      

Excel               □ V. Good���������□ Good�         □ Acceptable   □ Low���������□ V. Low      

Access             □ V. Good���������□ Good�         □ Acceptable   □ Low���������□ V. Low         

Ms-project       □ V. Good���������□ Good�         □ Acceptable   □ Low���������□ V. Low  

       

16. To which extent you evaluate the next obstacles effect on the usage of 

construction materials management: 

 
 
No. 

 
 

Obstacle 
 
 

V
er

y 
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gh
 d
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H

ig
h 

de
gr

ee
 e

ff
ec

t 

M
id

 d
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 d
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1 Non- realization of importance of construction 
materials management system by the contractor. 

     

2 Absence of understanding of construction materials 
management system. 

     

3 Inability implementation of the system.      
4 Shortage of user friendly of construction materials 

management system. 
     

5 Shortage of qualified persons in using a 
construction materials management system.  

     

6 Simplicity of manual managing a construction 
material.  

     

7 The high cost of a construction materials 
management system. 

     

8 The thinking that implementing the system wastes 
the time of project supervisors. 

     

 

17. I am ready to get and use user friendly and inexpensive cost of construction 

material management system.  

  □ strongly agree���������□ Agree�         □ Neutral   □ Disagree���������□ strongly disagree. 
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Section five: Implementation of construction materials management systems on 

construction projects 

1-5 Important of implementation a construction materials management system 

18. To which extent you evaluate the effect of the following benefits when implement 

a construction materials management system: 

19. To which extent you evaluate the importance of implementing materials 

management to reduce the following problems:  

 

No Problem 

V
er

y 
im

po
rt

an
t 

im
po

rt
an

t 

N
o 

de
fe

ns
e 

N
ot

 im
po
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t 

N
ev
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 I

m
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rt
an

t 

1 Materials are not available.      
2 Materials are not available with required quantity.      
3 Late delivery to the site.      
4 Slow response 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.      
 

No Benefit 

V
er

y 
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 d
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 d
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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 labour 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 Improving cash flow.      
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2-5 Ordering materials 

20-To which extent you evaluate effect of the following factors on increasing quantity 

of materials early: 

No Factor 

C
le

ar
 

po
si

tiv
e 

ef
fe

ct
 

Po
si

tiv
e 

ef
fe

ct
 

D
on
�t

 
af

fe
ct
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C
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e 

af
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1 Good project schedule.      

2 
Long of supplier period for contractor 
payment. 

     

3 Damage or waste of materials.      
4 Contractors cash capability.      
5 Sufficient storages available.       

 
21-The person who responsible about ordering materials: 

□ Company manager����□ site engineer    □ procurement department                                                  

□ specific section          □ others. Determine 

 

22. Determine the importance degree of the following techniques to order materials 

from suppliers: 

 

No Problem 

V
er

y 
im

po
rt

an
t 

im
po

rt
an

t 

I 
do

n�
t K

no
w

 

N
ot
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po
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t 

N
ev

er
 I

m
po

rt
an

t 
1 Internet.      
2 E-mail.      
3 Fax.      
4 Telephone.      
5 Personal meeting.      

 
3-5 Storage materials: 

 

23- Available area of covered storages:  

□ 200m2and below��   ��□ 201-500m2      □ 501-1000m2      □ 1,001-2,000m2�������������� 

□ more than 2,000m2 

 

24- Available area of no covered storages: 

□ 1,000m2and below��   ��□ 1,001-3,000m2   □ 3,001-6000m2     □6,001-10000m2������     

□ more than 10,000m2 
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25- The company stores the next materials as follow: 

 

No Material 

A
lw

ay
s 

O
ft

en
 

S
om

et
im

es
 

S
el

do
m

 

N
ev

er
 

1 Reinforcement steel.      
2 Shuttering timber.      
3 Cement.      
4 Sand.      
5 Aggregate.      
6 Blocks.      
7 Tiles.      
8 Painting.      
9 Stone.      
10 Pipes.      
11 Terrazzo tiles.      
12 Curb stone.      
13 Base course.      
14 Electrical materials.      
15 Sanitary materials.      
 

26. To which extent these factors affect increasing waste in storage: 
 
 
 
 
 
 
 

NO. Factor 

V
er

y 
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gh
 d
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e 
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fe
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H
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h 
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 d
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e 
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L
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V
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1 In proper materials storage.      
2 Inadequate stacking and insufficient storage on 

site 
     

3 Insufficient instructions about storage and stacking      
4 Using unsuitable places for store materials       
5 Inappropriate storage leading to damage or 

deterioration 
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4-5.How to qualify suppliers: 
27. To which extent you evaluate the important degree of the following factors in 
qualifying suppliers: 
 

NO. Factor 

ve
ry

 im
po

rt
an

t 

im
po

rt
an

t 

D
on
�t

  k
no

w
 

N
ot

 im
po

rt
an

t 

L
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im
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t 

1 Price competitiveness.      
2 Short period to deliver materials to the contractor      
3 Quality of materials      
4 Increase payment period      
5 The capability of supplier in the market      
6 Having many branches in different geographical areas.      
 

28.  To which extent you are facing the following problems when qualifying 
suppliers: 
 

No. problem 

A
lw

ay
s 

O
ft

en
 

So
m

et
i

m
es

 

Se
ld

om
 

N
ev

er
 

1 Sole supplier.      
2 Lack of required information about suppliers.      
3 Wrong information about suppliers.       
4 Lack of penalty measures against defaulted suppliers.      
5 Inability to enforce contract condition on suppliers.      
6 Prevailing political conditions.      
5-5 materials waste: 
29- To which extent you evaluate the important degree on knowing materials waste 
for the following factors: 

No. Importance 

St
ro

ng
ly

 
ag

re
e 

A
gr

ee
 

N
eu

tr
al

 

D
is

ag
re

e 

St
ro

ng
ly

 
di

sa
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ee
 

1 Help to determine the exact required quantities.      
2 Increase the chance for obtaining the project finance.        
3 Help for preparing accurate bill of quantities.      
4 Help contractors to price tenders more accurately.      
5 Help the contractor to have a better chance to win the tender.      
6 Knowing the real requirements for the project (materials-

time-cost) 
     

7 Help to finish the project successfully and have profits.       
8 Help in preparing a good schedule program including project 

resources. 
     

 
5-6. Factors increase waste on the construction site: 
30. 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 
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Effects' Degree No. Factors causes crease waste on site  
1 2 3 4 5 

(A): 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 Poor quality of materials.      
8 Lack of materials (due to closure).      
9 Lack of on site materials control.      

10 Poor storage of materials.      
11 Over sizing structural elements during execution.      
12 Using excessive quantities of materials.      

(B): Handling: 
13 Improper handling of materials on site.      
14 Duplication of transporting material on site.      
15 Insufficient instructions about handling materials on site.      

(C): Transportation: 
16 Improper materials.      
17 storing materials in far away stores      

(D):  Site management and practices: 
18 Lack of material and time waste management plan.      
19 Lack of a quality management system aimed at waste 

minimization. 
     

20 Poor site layout.      
21 Poor qualification of the contractor�s technical staff assigned 

to the project. 
     

22 Providing project team with insufficient information.      
23 Ineffective control of the project progress by the contractor.      
24 Shortage of technical professionals in the contractor�s 

organization. 
     

25 contractors slowness in taking decisions.      
26 Delay in project commencement.      

(E):  Site supervisor:  
27 Poor control of supervision and delay in giving instructions.      
28 Poor qualification of consultant engineer�s staff assigned to 

the project. 
     

29 Slow response from the consultant team to contractor 
inquiries. 

     

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

     

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

     

32 Owner's delay in handing over the site to the contractor.      
33 Suspension of work by the owner.      
34 Change orders.      
35 Poor cooperation of the owner towards settling contractors 

payments and claims 
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Annex 3 

Review of Construction Materials Management Software Packages 

(CMMS) 
Figure A3.1: A sample of�CMMS Files. 

Figure A3.2: A sample of "Main Menu" sheet. 

Figure A3.3: A sample of "Company and project information" sheet 

Figure A3.4: A sample of "Materials Pool" sheet. 

Figure A3.5: A sample  of "Activity Pool" sheet. 

Figure A3.6: A sample of "Project Activities" sheet. 

Figure A3.7 A sample of "Activities Materials Quantities" sheet. 

Figure A3.8: A sample of "Materials Needed" sheet. 

Figure A3.9: A sample of "Materials to Order between Two Dates" sheet. 

Figure A3.10: A sample of "Materials Spaces and Cash Requirements" sheet. 

Figure A3.11: A sample of "Earned value S-curve calculation" sheet. 

Figure A3.12 A sample of "Earned value S-curve".  

Figure A3.13: A sample of "Materials to order and deliver on site" sheet. 

Figure A3.14: A sample of "Materials Must be purchased at" sheet. 

Figure A3.15: A sample of "Materials Spaces Assignment" sheet. 

Figure A3.16 A sample of "Materials Prices Assignment" sheet. 

Figure A3.17: A sample of "Materials Cumulative Spaces & Prices at P.O.D." sheet. 

Figure A3.18: A sample of" Purchase order" sheet. 

Figure A3.19: A sample of "Materials Must be on the site at" sheet.  

Figure A3.20: A sample of "Materials Card" sheet. 

Figure A3.21: A sample of "Waste control" sheet. 

Figure A3.22: A sample of "Help and Method of Use" sheet. 
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Figure A3.1: a sample of�CMMS files. 
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Figure A3.2:  a sample of "Main Menu "sheet. 
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Figure A3.3 a sample of "Company and project information" sheet 



www.manaraa.com

 ���

 
��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

Figure A3.4: a sample of "Materials Pool" sheet. 
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Figure A3.5: a sample "Activity Pool" sheet. 
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Figure A3.6: a sample of "Project Activities" sheet. 
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Figure A3.7: a sample of "Activities Materials Quantities" sheet. 
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Figure A3.8: a sample of "Materials Needed" sheet. 
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Figure A3.9: a sample of "Materials to Order between Two Dates" sheet. 
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Figure A3.10: a sample of "Materials Spaces and Cash Requirements" sheet. 
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Figure A3.11: a sample of "Earned value S-curve calculation" sheet. 
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Figure A3.12: a sample of "Earned value S-curve". 
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Figure A3.13: a sample of "Materials to order and deliver on site" sheet. 
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Figure A3.14: a sample of "Materials Must be purchased at' sheet. 
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Figure A3.15: a sample of "Materials Spaces Assignment" sheet. 
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Figure A3.16: a sample of 'Materials Prices Assignment" sheet. 
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Figure A3.17: a sample of "Materials Cumulative Spaces & Prices at P.O.D" sheet. 



www.manaraa.com

 ���

 
 
 
 
��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

Figure A3.18: a sample of "Purchase order" sheet. 
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Figure A3.19: a sample of "Materials Must be on the site at" sheet. 
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Figure A3.20: a sample of "Materials Card" sheet. 
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Figure A3.21: a sample of "Waste control" sheet.
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Annex 4 
 
 

A sample of Activities List 
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 Unit Activity Description Act. 
No. 

 General Works 0100 
l.s Demolition Works 0101 
 Earth Work 0200 

m3 Excavation  0201 
m3 Fill with compacted clean sand 0203 

 Concrete Works 0300 
m3 Plain concrete B150 0301 
m3 R. Concrete B300 for foundation 0302 
m3 R. Concrete B250 for Ground beams and steps 0303 
m3 R. Concrete B300 for Necks and Columns 0304 
m3 R. Concrete B250 for Slaps 25 cm thick. 0305 

 Block Works 0400 
m2 Block works for walls 20cm thick. 0401 
m2 Block works for internal walls 15cm thick. 0402 
m2 Block works for internal walls 10cm thick. 0403 

 Plastering Works 0500 
m2 3-face internal plastering 0501 
m2 External plastering on walls 0502 

 Tilling Works 0600 
m2 Pre cast terrazzo tiles 25*25 cm for floors  0601 
m2 White ceramic tiles20*30cm for walls 0602 
m2 White ceramic tiles 20*20cm for floor 0603 

 Painting Works 0700 
m2 Internal Painting-Poliside for Ceiling 0701 
m2 Internal Painting-Supercryle for walls 0702 

 Carpentry Works 0800 
 Metal and Aluminum Works 0900 
 Electrical Works 1000 
 Mechanical Works 1100 
 Isolation Works 1200 
 Special Works 1300 
 Finishing Works 1400 

 
Figure A4.1 a sample of Activities List 
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Annex 5 
 

System Evaluation Questionnaire (In Arabic) 
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��������������������������������������������������������������������������������������������������������������������������������������������

�ΎδϣΎΧ��Ϛϳ΃έ�ϲϓ�ˬΞϣΎϧήΒϟ΍�Ε΍ΰϴϤϣ�ϲϫ�Ύϣ����

������������������������������������������������������������������������������������������������������������������������������������������

������������������������������������������������������������������������������������������������������������������������������������������

������������������������������������������������������������������������������������������������������������������������������������������

������������������������������������������������������������������������������������������������������������������������������������������

������������������������������������������������������������������������������������������������������������������������������������������

������������������������������������������������������������������������������������������������������������������������������������������

������������������������������������������������������������������������������������������������������������������������������������������

������������������������������������������������������������������������������������������������������������������������������������������

������������������������������������������������������������������������������������������������������������������������������������������

��������������������������������������������������������������������������������������������������������������������������������������������

������������������������������������������������������������������������������������������������������������������������������������������ 
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Questionnaire about evaluation of 
��

Construction Materials Management Software (CMMS) 
 
 
 
 
 
 
 
 

Sire/�������.. 

I strongly thank you for your contribution of time and effort to apply and test the 

CMMS software in a real project. 

Please fill this questionnaire which aims to verify the construction materials 

management software (CMMS). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                                                                    The researcher 
Eng. Eyad A.Q.haddad 
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First / The construction materials management tools and techniques 

Clarify your extent of agree with performance with the performance of the followings 

construction materials management tools and techniques which are provided by the 

CMMS software 

No Techniques 

S
tr

on
gl

y 
ag

re
e 

A
gr

ee
 

In
te

rm
ed

ia
te

ly
 a

gr
ee

 

W
ea

kl
y 

ag
re

e 

V
er

y 
w

ea
kl

y 
ag

re
e 

1 
Needed storage area report for project materials at any 

date. 

     

2 
Required quantities of materials report project activities 

at any date. 

     

3 Actual cost report for project activities at any date.      

4 Required materials report to be purchased at any date.      

5 Required materials, to be available on site.      

6 Earned value S-Curve.      

7 Waste monitoring report for activity materials.      

8 
Provide a card for any material and its assignment on 

projects` activities. 
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Second / The design and structure 

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

structure. 

No Techniques 

S
tr

on
gl

y 
ag

re
e 

A
gr

ee
 

In
te

rm
ed

ia
te

ly
 a

gr
ee

 

W
ea

kl
y 

ag
re

e 

V
er

y 
w

ea
kl

y 
ag

re
e 

1 
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.      

5 
The reports and outputs are clear, and easy to read and 

understand. 

     

6 Method of sorting data is easy.      

7 
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.      

10 
It is easy to handle as it is developed within Excel 

environment. 

     

11 

Training to use the CMMS is easy and it does not need 

much time. In addition, it does not 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 contractors). 

     

13 
It contributes in improving the construction materials 

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

����������������������������������

����������������������������������

����������������������������������

����������������������������������

����������������������������������

����������������������������������

����������������������������������

����������������������������������

����������������������������������

���������������������������������� 

Fourth / If you have any criticism or comment on the software, please state them. 

����������������������������������

����������������������������������

����������������������������������

����������������������������������

����������������������������������

����������������������������������

����������������������������������

����������������������������������

����������������������������������

����������������������������������.. 

Fifth / According to your opinion, what are the CMMS advantages? 

����������������������������������

����������������������������������

����������������������������������

����������������������������������

����������������������������������

����������������������������������

����������������������������������

����������������������������������

����������������������������������

����������������������������������

���������������������������������� 
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Annex 7 
 

Recording Incoming of Construction Materials Device 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
Figure A7: Recording incoming of construction materials device 
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Annex 8 
 

The Average waste percentage of construction material in 
different countries 



www.manaraa.com

 ���

Annex 8 
Table A8: The Average waste percentage of construction material in different countries. 

��
USA UK Hong Kong Netherlands Korea Australia E˵gypt Palestine Palestine Palestine 

Poon et Study 
(2001a) 

Chen 
etal 

Study 
(2002) 

Poon 
etal 

Study 
(2004) Privet Public 

Bassink 
and 

Brauwers 
Study 
(1996) 

Chen 
etal 

Study 
(2002) 

Ekanayake 
and Ofrie 

Study 
(2004) 

Garas 
Study 
(2003) 

Dahman 
Study 
(2004) 

Enshassi 
Study 
(1996) 

Al 
Mogany 

study 
(2006) 

Material 

7.5 5 3-5 4-5 3 1.5 NA 4 4.7 NA 5.4 Concrete 
NA 5 3-5 1-8 NA NA NA 5 5.4 3.6 5.4 Steel 

Reinforcement 
10 NA 5 15 NA 16.7 13.8 13 10.4 NA 8.7 Timber Board 
3.5 NA 6 4-8 NA 3 NA 6 4.6 NA 5.4 Block 
6.5 2 6-8 4-10 10 2.5 NA 5 3.8 NA 4.4 Tile 
NA 10 1-7 4-20 10 NA 19.6 5 5.3 NA 4.4 Cement 
NA NA NA NA NA NA NA 9 8.8 NA 10.5 Sand 
NA NA NA NA NA NA NA NA 5.7 NA 8.9 Aggregate 
NA 2 NA NA NA NA NA NA NA NA 4 Paints 
NA NA 5 6-10 NA NA NA NA NA NA 4 Gypsum 
NA NA 1 1-5 NA NA NA NA NA NA 1.7 Water Pipes 
NA NA 2 1-5 NA NA NA NA NA NA 2.1 Sewage Pipes 
NA NA NA NA NA NA NA NA NA NA 8.5 Crushed Rock 
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Help and Method of Use 
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Help and Method of Use 

����ϝϭϷ΍�˯ΰΠϟ΍1Part ���Basic Information& ut Data  Inp���

��������ΔϴγΎγϷ΍�ΕΎΑΎδΤϟ΍�ξόΑϭ�Δϴδϴ΋ήϟ΍�ϝΎΧΩϹ΍�ΕΎϴϠϤόϟ�κμΨϣ�˯ΰΠϟ΍�΍άϫ�ˬ����ωϭήθѧϤϟ΍�ΔѧϬΟ΍ϭ�ΔѧϬΟ΍ϭ�Ϧϣ�ϥϮϜΘϳϭ

��ΩΪϋϭ����ϞϤϋ�ΔϬΟ΍ϭ��ϭ�ΕϼΧΪϤϠϟ�ΔμμΨϣ�ϞϤϋ�ΕΎϬΟ΍ϭ�ϊΑέ΃�ϰϟ·�ΔϤδϘϣ����ΔϴѧγΎγϷ΍�ΕΎΑΎδΤϠϟ�ϞϤϋ�ΕΎϬΟ΍ϭ�

ϲϟΎΘϟ΍�ϮΤϨϟ΍�ϰϠϋ���

ϰϟ·�ϢδϘϨΗϭ�ϞϤόϟ΍�ΕΎϬΟ΍ϭ���

��

�����ϢϜΤΘѧѧϟ΍�ΔѧѧϬΟ΍ϭ�Main Menu�����ϦϴѧѧΑ�ϝΎѧѧϘΘϧϻ΍�ΔѧѧϴϠϤϋ�Γέ΍Ω·�ΎѧѧϬϟϼΧ�Ϧѧѧϣ�ϢΘѧѧϳϭ�ΕΎѧѧϬΟ΍ϭ���ΪѧѧΣ΍Ϯϟ΍�ϒϨμѧѧϤϟ΍�

ΔϔϠΘΨϤϟ΍�ΕΎϔϨμϤϟ΍ϭ���ϙΎϨϫϭ�ϲϟ΍ϮΘϟ΍�ϰϠϋ�ϲϫϭ�ΕϼΧΪϣ�ΕΎϬΟ΍ϭ����

��

1.2ΕϼΧΪϤϟΎΑ�ΔλΎΨϟ΍�ϞϤόϟ΍�ΕΎϬΟ΍ϭ����

1.2.1�ΔϬΟ΍ϭ�Company and Project Information���

�������ϩΪϫ�ϲϓ�ϢΘϳϭΔϬΟ΍Ϯϟ΍ΔϴϟΎΘϟ΍�ΕΎϧΎϴΒϟ΍�ϝΎΧΩ·����

 Δϛήθϟ΍�Ϣγ΍�Ϧϣ�ϥϮϜΘΗϭ�Δϛήθϟ΍�ΕΎϧΎϴΑˬΔϨϳΪϤϟ΍ˬϒΗΎϬϟ΍�Ϣϗέ�ˬΎϬΑ�ιΎΨϟ΍�βϛΎϔϟ΍�Ϣϗέ���

 ��ωϭήθѧѧϤϟ΍�Ϣѧѧγ΍�Ϧѧѧϣ�ϥϮѧѧϜΘΗϭ�ωϭήθѧѧϤϟ΍�Ϧѧѧϋ�ΕΎѧѧϣϮϠόϣϭ�ΕΎѧѧϧΎϴΑ�ˬωϭήθѧѧϤϟ΍�Ϣѧѧϗέ�ˬωϭήθѧѧϤϟ΍�ϥΎѧѧϜϣ�ˬ�ΔѧѧϔϠϛ

ΔϴϟΎϤΟϹ΍�ωϭήθϤϟ΍�ˬωϭήθϤϟ΍�Δϳ΍ΪΑ�ΦϳέΎΗ�ˬωϭήθϤϟ΍�ΔϳΎϬϧ�ΦϳέΎΗ� 

 

1.2.2ϬΟ΍ϭ�Δ�Materials Pool���

������ΔϴϟΎΘϟ΍�ΕΎϧΎϴΒϟ΍�ϝΎΧΩ·�ΔϬΟ΍Ϯϟ΍�ϩάϫ�ϲϓ�ϢΘϳϭ���

 ������������ΔѧϧΎΧ�ϲѧϓ�ΓΪѧΣ΍ϭ�ΓήѧϤϟ�ωϭήθѧϤϟ΍�Δτθѧϧ΃�ϊѧϴϤΟ�ϲѧϓ�ΔѧϠΧ΍Ϊϟ΍�Ω΍ϮѧϤϟ΍�ϊѧϴϤΟ�˯ΎϤγ΃Material Name��ϊѧϣ�

��������������Ϧѧϋ�Ω΍ϮѧϤϟ΍�ΩΪѧϋ�ίϭΎѧΠΘϳ�ϻ�ΚϴΤΑϭ�ρΎθϧ�Ϧϣ�ήΜϛ΃�ϲϓ�ΔϠΧ΍Ϊϟ΍�Ω΍ϮϤϟ΍�έ΍ήϜΗ�ϡΪϋ�ϰϠϋ�ιήΤϟ΍����ΓΩΎѧϣ�

�ϰμϗ΃�ΪΤϛ��ΎΜϤϛϭ���ςѧϘϓ�Ϟϣήϟ΍�ΓΩΎϣ�ήϛάΑ�ϡϮϘϨϓ�ρϼΒϟ΍ϭ�ΓέΎμϘϟ΍�ϝΎϤϋ΃�ϲϓ�ϞΧΪΗ�Ϟϣήϟ΍�ΓΩΎϣ�ϚϟΫ�ϰϠϋ�ϝ

ΓΪΣ΍ϭ�ΓήϤϟ���

 �ΔϧΎΧ�ϲϓ�ΓΩΎϣ�ϞϜϟ�ΪϴΣϭ�ΩϮϛMaterial Code�ϲϠδϠδΗ�Ϣϗέ�ϥϮϜϳ�ϥ΃�ϦϜϤϳϭ������ˬ����

 �������ΔϧΎΧ�ϲϓ�ΓΩΎϤϟ΍�ΔϴϤϛ�αΎϴϗ�ΓΪΣϭUnit��������ѧϬΘΑΎΘϛ�ϭ΃�ΔϟΪδѧϨϣ�ΔϤ΋Ύϗ�Ϧϣ�ΓΪΣϮϟ΍�έΎϴΘΧ΍�ϦϜϤϳ�Ϫϧ΃�ΔψΣϼϣ�ϊϣ��Ύ

ήΧ΃�ϒϠϣ�Ϧϣ�ΎϬΨδϧ�ϭ΃�ΎϳϭΪϳ���

 �ΔϧΎΧ�ϲϓ�ΓΩΎϤϟ΍�ϚϠΗ�Ϧϣ�ΓΪΣϮϟ΍�ήόγUnit Price���������ΓΪѧΣϮΑ�αΎѧϘϳ�Ϟѧϣήϟ΍�ϚѧϟΫ�ϰѧϠϋ�ϝΎΜϣϭm3�ˬ���ήόѧγϭ

�ΓΪΣϮϟ΍m3 �ϱϭΎδϳ�Ϟϣήϟ΍�Ϧϣ�3 $�� 

 ����������ΔѧϧΎΧ�ϲѧϓ�ΓΩΎѧϤϟ΍�ϚѧϠΗ�Ϧѧϣ�ΓΪѧΣϮϟ΍�ΎѧϬΟΎΘΤΗ�ϲѧΘϟ΍�ΔΣΎδѧϤϟ΍Unit Space�ˬ������ΏϮѧϛ�ΝΎѧΘΤϳ�ϚѧϟΫ�ϰѧϋ�ϝΎѧΜϣϭ

�Ϟϣήϟ΍m3�ϰϟ·�0.5 m2 Ϧϣ�ϪϨϳΰΨΗ�ϞΟ΃�� 

 

1.2.3�ΔϬΟ΍ϭ�Activity Pool���

������ΔϴϟΎΘϟ΍�ΕΎϧΎϴΒϟ΍�ϝΎΧΩ·�ΔϬΟ΍Ϯϟ΍�ϩάϫ�ϲϓ�ϢΘϳϭ���
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 ���ΔѧѧϧΎΧ�ϲѧѧϓ�ΓΪѧѧΣ΍ϭ�ΓήѧѧϤϟϭ�˯ΎѧѧϨΒϟ΍�ωϭήθѧѧϣ�ϲѧѧϓ�ΓΪѧѧϴΣϮϟ΍�Δϴδѧѧϴ΋ήϟ΍�ΔτθѧѧϧϷ΍�ϞѧѧϜϟ�ϒѧѧλϭϭ�Ϣѧѧγ΍Activity 

Description�����Ϧѧϣ�ήΜϛ΃�ϲϓ�έήϜΗ�Ϯϟϭ�ϰΘΣ�ΓΪΣ΍ϭ�Γήϣ�ρΎθϨϠϟ�ϡΎόϟ΍�Ϣγϻ΍�ήϛΫ�ϰϠϋ�ιήΤϟ΍�ϊϣ���ϖΑΎѧσ

�ϥΎϜϣ�ϭ΃�����������ϖѧΑ΍Ϯσ�ΙϼѧΛ�Ϧϣ�ϒϟ΄Θϳ�ϲϨΒϣ�ϚϟΫ�ϰϠϋ�ϝΎΜϣϭ�ˬ����ϲѧοέ΃�έϭΩ�ΓΪѧϤϋ΃�ϝΎѧϤϋ΃�ΎϨϳΪѧϟϭ�ˬ�ϲϧΎѧΛ�έϭΩ�ˬ

΍άѧѧϜϫϭ�ΚѧѧϟΎΛ�έϭΩϭ����ΔѧѧϧΎΧ�ϲѧѧϓ�ΔѧѧϟΎΤϟ΍�ϩάѧѧϫ�ϲѧѧϔϓActivity Description��ΔϧΎѧѧγήΧ�ϝΎѧѧϤϋ΃�ςѧѧϘϓ�ήϛάѧѧϧ�

ΓΪϤϋϷ΍� 

 ��ΔѧϧΎΧ�ϲϓ�ρΎθϧ�ϞϜϟ�ΪϴΣϭ�ΩϮϛ�ϝΎΧΩ·Activity Code���΃�ϭ΃�ϦϴσΎθѧϧ�ϙήΘθѧϳ�ϻ�ΚѧϴΤΑ�����ΩϮѧϜϟ΍�βϔϨѧΑ�ήѧΜϛ

�ΕΎϧΎΧ�ϊΑέ΃�Ϧϣ�ϒϟΆϣ�ΩϮϜϟ΍�ϥϮϜϳ�ϥ΃�ϞπϔϤϟ΍�Ϧϣ�Δϧ΃�ΔψΣϼϣ�ϊϣ4 digit��������Ϣϗέ�ϦϴΘϧΎΨϟ΍��ϭ��

�����ϲδѧϴ΋ήϟ΍�ρΎθϨϠϟ�ϥΎϣΪΨΘδΗ�ˬ���ϦϴΘϧΎѧΨϟ΍�ϭ�����ϲѧϋήϔϟ΍�ρΎθѧϨϠϟ�ϥΎϣΪΨΘδѧΗ�ˬ������ϥ΍ϮѧϨόΑ�ρΎθѧϧ�ϚѧϟΫ�ϰѧϠϋ�ϝΎѧΜϣϭ

�������������ϲѧγΎγ΃�ΩϮѧϜΑ�ϥϮσΎѧΒϟ΍�ϝΎϤϋϷ�ΰϣήϳ�ϡΪΨΘδϤϟ΍ϭ�ΓΪϤϋ΃�ΐλ�ϝΎϤϋ΃���ˬ�ѧϤϋ΃ϭ�������ϲѧϋήϓ�ΩϮѧϜΑ�ΓΪѧϤϋϷ΍�ϝΎ

���ˬ�ΔϴϟΎόϔϟ΍�ϩάϬΑ�ιΎΨϟ΍�ΩϮϜϟ΍�΢Βμϴϓ����� 

 ��������ΔѧϧΎΧ�ϲѧϓ�ρΎθϨϟ΍�αΎϴϗ�ΓΪΣϭUnit�������������������ΎѧϬΘΑΎΘϛ�ϭ΃�ΔϟΪδѧϨϣ�ΔѧϤ΋Ύϗ�Ϧѧϣ�ΓΪѧΣϮϟ΍�έΎѧϴΘΧ΍�ϦѧϜϤϳ�Ϫѧϧ΃�ΔѧψΣϼϣ�ϊѧϣ�

ήΧ΃�ϒϠϣ�Ϧϣ�ΎϬΨδϧ�ϭ΃�ΎϳϭΪϳ� 

 ����ΕΎѧϧΎΨϟ΍�ϲѧϓ�ρΎθϧ�Ϟϛ�ίΎΠϧ·�ϲϓ�ΔϠΧ΍Ϊϟ΍�Ω΍ϮϤϟ΍�˯ΎϤγ΃Mat.1 Name, ��Mat.1 Name, ���Mat.� 

Name, ���Mat.� Name, ���Mat.� Name, ���Mat.�    Name.��������ϦѧϜϤϳ�ϻ�Ϫѧϧ΍�ΔѧψΣϼϣ�ϊѧϣ

���ρΎθϧ�ϞϜϟ�Ω΍Ϯϣ�βϤΧ�Ϧϣ�ήΜϛ΃�ϝΎΧΩ·�ˬ������ϡϮѧϘϧ�Ω΍Ϯѧϣ�βѧϤΧ�Ϧѧϋ�ρΎθѧϧ�ϞϜϟ�Δϣίϼϟ΍�Ω΍ϮϤϟ΍�ΓΩΎϳί�ΔϟΎΣ�ϲϔϓ

���ΔτϘϨϟ΍�ϩάϬϟ�ΝήΨϤϛ�ϲϋήϓ�ρΎθϧ�Ϧϣ�ήΜϛϷ�ρΎθϨϟ΍�Δ΋ΰΠΘΑ���Ϧѧϣ�Ω΍ϮϤϟ΍�˯ΎϤγ΃�έΎϴΘΧ΍�ϦϜϤϳ���ΔϟΪδѧϨϣ�ΔѧϤ΋Ύϗ�

ήΧ΃�ϒϠϣ�Ϧϣ�ΎϬΨδϧ�ϭ΃�ΎϳϭΪϳ�ΎϬΘΑΎΘϛ�ϭ΃� 

 �ΔϴϟΎΘϟ΍�ΕΎϧΎΨϟ΍�ϲϓ�ρΎθϧ�Ϟϛ�Ϧϣ�ΓΪΣ΍Ϯϟ΍�ίΎΠϧ·�ϲϓ�ΔϠΧ΍Ϊϟ΍�Ω΍ϮϤϟ΍�ΕΎϴϤϛMat.1 Qua./Unit, Mat.2 

Qua. /Unit, �Mat.3 Qua./Unit, �Mat.4 Qua./Unit, �Mat.5 Qua./Unit.������ΐѧϠϏ΃�ϲѧϓϭ

ΔϓΎϜϟ�ΔΘΑΎΛ�ΕΎϴϤϜϟ΍�ϩάϫ�ϥϮϜΗ�ϥΎϴΣϷ΍ήϴϐΗ�ϱ΃�ΙϭΪΣ�ΪϨϋ�ΎϬϴϠϋ�ϞϳΪόΘϟ΍�ΔϴϧΎϜϣ·�ϊϣ�˯ΎϨΒϟ΍�ϝΎϤϋ΃�����

��

1.2.4���ΔϬΟ΍ϭProject Activity���

������ΔϴϟΎΘϟ΍�ΕΎϧΎϴΒϟ΍�ϝΎΧΩ·�ΔϬΟ΍Ϯϟ΍�ϩάϫ�ϲϓ�ϢΘϳϭ���

 ����������ϥΎѧϜϣ�ϭ΃�ϖΑΎѧσ�Ϧѧϣ�ήѧΜϛ΃�ϲѧϓ�ΓέήѧϜΘϤϟ΍�ϭ΃�ΓΪϴΣϮϟ΍�ωϭήθϤϟ΍�ςθϧ΃�ϞϜϟ�ϒλϭϭ�Ϣγ΍�����ϚѧϟΫ�ϰѧϠϋ�ϝΎѧΜϣϭ�ˬ

���ϲοέ΃�έϭΩ�ΓΪϤϋ΃�ϝΎϤϋ΃�ˬ��Ϙѧγ�ϝΎϤϋ΃���ϲѧοέ΃�έϭΩ�ϒ�ˬ�����ϝϭ΃�έϭΩ�ΓΪѧϤϋ΃�ϝΎѧϤϋ΃�ˬ����ϝϭ΃�έϭΩ�ϒϘѧγ�ϝΎѧϤϋ΃��

�ΞϣΎϧήΑ�Ϧϣ�ϢϴϘϟ΍�ϩάϫ�Φδϧ�ϦϜϤϳMicrosoft Project�ΎϳϭΪϳ�ΎϬΘΑΎΘϛ�ϭ΃�� 

 �ΔϧΎΧ�ϲϓ�ΔτθϧϷ΍�ϩάϬϟ�ΩϮϛActivity Code�άΧ΄Η�ΔϬΑΎθΘϤϟ΍�ΔτθϧϷ΍�ϊϴϤΟ�ϥ΃�έΎΒΘϋϻ΍�ϦϴόΑ�άΧϷ΍�ϊϣ�

ϨϠΧΩ΃�ϱάϟ΍�ϡΎόϟ΍�ρΎθϨϟ΍�Ϣγ΍�ΩϮϛ�Ϯϫϭ�ΩϮϜϟ΍�βϔϧ�ΔϬΟ΍ϭ�ϲϓ�ϩΎActivity Pool����ϚϟΫ�ϰϠϋ�ϝΎΜϣϭ 

�ΔΤϔλ�ϲϓ:Activity Pool ���

��

��

��

��

�ΔΤϔλ�ϲϓProject Activity ����

��

Activity Description Activity Cod.��

ΓΪϤϋϷ΍�ΔϧΎγήΧ�ϝΎϤϋ΃���������
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��

��

��

��

��

��

 �������ΔϧΎΧ�ϲϓ�ρΎθϧ�Ϟϛ�αΎϴϗ�ΓΪΣϭ�Unit������ΎѧϬΘΑΎΘϛ�ϭ΃�ΔϟΪδѧϨϣ�ΔѧϤ΋Ύϗ�Ϧѧϣ�ΓΪѧΣϮϟ΍�έΎϴΘΧ΍�ϦϜϤϳ�Ϫϧ΃�ΔψΣϼϣ�ϊϣ�

ήΧ΃�ϒϠϣ�Ϧϣ�ΎϬΨδϧ�ϭ΃�ΎϳϭΪϳ� 

 �ΔϧΎΧ�ϲϓ�ϡΎϳϷΎΑ��ρΎθϧ�Ϟϛ�ίΎΠϧ·�ΓΪϣ�Duration�� 

 �ΔϧΎΧ�ϲϓ�ρΎθϨϟ΍�Δϳ΍ΪΑ�ΦϳέΎΗStart Date� 

 ΎϬϧ�ΦϳέΎΗ�ΔϧΎΧ�ϲϓ�ρΎθϨϟ΍�ΔϳFinish Date� 

 �ΔϧΎΧ�ϲϓ�ρΎθϧ�Ϟϛ�ΔϴϤϛQuantity� 

 �ΔϧΎΧ�ϲϓ�ρΎθϧ�ϞϜϟ�ΓΪΣϮϟ΍�ήόγUnit Price� 

 �ΔϧΎΧ�ϲϓ�ϲϜϴΗΎϣϮΗϭ΃�ϞϜθΑϭ�Ύϴ΋ΎϘϠΗ�ρΎθϧ�ϞϜϟ�ΔϴϠϜϟ΍�ΔϔϠϜΘϟ΍�ΏΎδΣ�ϢΘϳTotal� 

 ����������ϓ�ωϭήθϤϟ΍�ΔϳΎϬϧ�ΦϳέΎΗϭ�ωϭήθϤϟ΍�Δϳ΍ΪΑ�ΦϳέΎΗ�ϝΎΧΩ·�ϢΘϳ�ΔϳΎϬϨϟ΍�ϲϓϭ��������ϰѧϠϋ�ϦϴΘϴϟΎѧΘϟ΍�ϦϴΘϧΎѧΨϟ΍�Ϧѧϣ�ϼѧϛ�ϲ

�ϲϟ΍ϮΘϟ΍Enter Start Project Date, Enter Finish Project Date� 

 

 1.3 ΔϴγΎγϷ΍�ΕΎΑΎδΤϟ΍�ΕΎϬΟ΍ϭ���

1.3.1�ΔϬΟ΍ϭ�Quantity OF Material of Activity���

���������ΔѧϬΟ΍ϭ�ϲѧϓ�ΔѧϠΧΪϤϟ΍�ΔτθѧϧϷ΍�Ϟѧϛ�˯ΎϤѧγϷ�ϲϜϴΗΎѧϣϮΗϭ΃�ϞϜθѧΑϭ�ϲ΋ΎϘϠΗ�Ωήγ�ϢΘϳ�ΎϬϴϓProject Activity��ΎѧϫΩ΍Ϯϛ΃ϭ�

���������������ϲ΋ΎѧϘϠΗ�ϞϜθѧΑ�ρΎθѧϧ�Ϟѧϛ�ϲѧϓ�ΔѧϠΧ΍Ϊϟ΍�Ω΍ϮϤϟ΍�˯ΎϤγ΃ϭ�ΎϬΗΎϴϤϛϭ�ΎϬγΎϴϗ�Ε΍ΪΣϭϭ���������ΔѧϴϠϜϟ΍�ΕΎѧϴϤϜϟ΍�ΏΎδѧΣ�ϢΘѧϳ�ϢѧΛ�Ϧѧϣϭ

�������������ρΎθѧϨϠϟ�ΔϴϠϜϟ΍�ΔϴϤϜϟΎΑ�ρΎθϨϟ΍�ΓΪΣ΍Ϯϟ�ΓΩΎϣ�Ϟϛ�ΔϴϤϛ�ΏήπΑ�ρΎθϧ�Ϟϛ�ϲϓ�ΔϠΧ΍Ϊϟ΍�Ω΍ϮϤϠϟ�ˬ�����ϩάѧϫ�Ϧѧϣ�ϲϟΎѧΘϟΎΑ�ϞμѧΤϧϭ

θϧ�Ϟϛ�ϲϓ�ΔϠΧ΍Ϊϟ΍�Ω΍ϮϤϟ΍�˯ΎϤγ΃�ϰϠϋ�ΔϬΟ΍Ϯϟ΍ρΎθϨϠϟ�ΔϴϠϜϟ΍�ΔϴϤϜϟ΍�ϲϓ�Ω΍ϮϤϟ΍�ϩάϬϟ�ΔϴϠϜϟ΍�ΔϴϤϜϟ΍ϭ�ρΎ���

��

1.3.2�ΔϬΟ΍ϭ�Materials Needed���

�����ΔѧϬΟ΍ϭ�ϲѧϓ�ΓΩϮѧΟϮϤϟ΍�ΔτθѧϧϷ΍�Ϟϛ�˯ΎϤγϷ�ϲϜϴΗΎϣϮΗϭ΃�ϞϜθΑϭ�ϲ΋ΎϘϠΗ�Ωήγ�ϢΘϳ�ΎϬϴϓProject Activity��ΎѧϫΩ΍Ϯϛ΃ϭ�

����ρΎθϧ�Ϟϛ�ΓΪϣϭ�ΎϬγΎϴϗ�Ε΍ΪΣϭϭ�ˬ��ρΎθϧ�Ϟϛ�ΔϴϤϛ�ˬ����ѧϧ�Ϟѧϛ�ΔѧϳΎϬϧ�ΦϳέΎѧΗϭ�Δϳ΍ΪΑ�ΦϳέΎΗρΎθ�ˬ���ρΎθѧϨϟ΍�ϡΎѧϳ΃�ΩΪѧϋ�ˬ��ΦϳέΎѧΘϟ΍

��ϡϮϳ�Ϟϛ�ϲϓ�������������ρΎθϧ�Ϟϛ�ϲϓ�ΔϠΧ΍Ϊϟ΍�Ω΍ϮϤϟ΍�˯ΎϤγ΃�Ωήγ�ϢΘϳ�ϢΛ�ˬ����ρΎθѧϧ�ϞѧϜϟ�ΔϴϠϜϟ΍�ΔϴϤϜϟ΍�ϲϓ�ΓΩΎϣ�ϞϜϟ�ΔϴϠϜϟ΍�ΕΎϴϤϜϟ΍��

ϱϭΎδΘϟΎΑ�ρΎθϨϟ΍�ϡΎϳ΃�ΩΪϋ�ϰϠϋ�ΓΩΎϣ�ϞϜϟ�ΔϴϠϜϟ΍�ΔϴϤϜϟ΍�ϊϳίϮΗ�ϢΘϳ�ϢΛ�Ϧϣϭ���

��

��

1.3.3�ΔϬΟ΍ϭ�2 Date Materials to Order:��

�ϲѧѧϓ�ϢΘѧѧϳ�����ΔѧѧϬΟ΍ϭ�ϲѧѧϓ�ΔѧѧϠΧ΍Ϊϟ΍�Ω΍ϮѧѧϤϟ΍�˯ΎϤѧѧγϷ�ϲϜϴΗΎѧѧϣϮΗϭ΃�ϞϜθѧѧΑϭ�ϲ΋ΎѧѧϘϠΗ�Ωήѧѧγ�ΔѧѧϬΟ΍Ϯϟ΍�ϩάѧѧϫMaterials Pool�ˬ

ΎϫΩ΍Ϯϛ΃ϭ�ˬ�������ΐδѧΣϭ�Ύѧϳήψϧ�ϚϠϬΘδΘγ�ϲΘϟ΍ϭ�Ω΍ϮϤϟ΍�Ϧϣ�ΓΩΎϣ�Ϟϛ�ΕΎϴϤϛ�ήμΤϟ�ϦϴΨϳέΎΗ�ϝΎΧΩ·�ΞϣΎϧήΒϟ΍�ϚϨϣ�ΐϠτϳϭ

ΔτθϧϷ΍�Ϟϛ�ϲϓ�ϦϴΨϳέΎΘϟ΍�Ϧϳάϫ�ϦϴΑ�Ϫϟ�ςτΨϣ�Ϯϫ�Ύϣ���

��

Activity Description Activity Cod.��

ϲοέϷ΍�έϭΪϠϟ�ΓΪϤϋϷ΍�ΔϧΎγήΧ�ϝΎϤϋ΃���������

������

������

ΎϤϋ΃ϝϭϷ΍�έϭΪϠϟ�ΓΪϤϋϷ΍�ΔϧΎγήΧ�ϝ���������
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1.3.4�ΔϬΟ΍ϭ�Materials Spaces and Cash requirements���

�����������ϲѧϓ�ΓέϮϛάѧϤϟ΍�ΔτθѧϧϷ΍�˯ΎϤѧγϷ�ϲѧϟ΃�ϞϜθѧΑϭ�ϲ΋ΎѧϘϠΗ�Ωήѧγ�ϢΘѧϳ�ΎѧϬϴϓProject Activity��ˬ�ѧϫΩ΍Ϯϛ΃Ύ�ˬ��Ω΍ϮѧѧϤϟ΍�˯ΎϤѧγ΃

ρΎθϧ�Ϟϛ�ϲϓ�ΔϠΧ΍Ϊϟ΍�ˬ��ΔΤϔѧλ�ϲϓ�ϦϴϠΧΪϤϟ΍�ϦϴΨϳέΎΘϟ΍�ϦϴΑ�Ϫϟ�ςτΨϣ�Ϯϫ�Ύϣ�ΐδΣϭ�Ύϳήψϧ�ΔϜϠϬΘδϤϟ΍�ΎϬΗΎϴϤϛ       

.2Date Materials to Order���

���

1.3.5�ΔϬΟ΍ϭ�Earned Value S-Carve Calculations�����

�ΔϬΟ΍Ϯϟ�ΔϘΑΎτϣ�ΔΨδϧ�ϲϫProject Activity�Ϟϛ�ωϭήθϤϟ΍�Ϧϣ�ΔϘΤΘδϤϟ΍�ΕΎόϓΪϠϟ�ΕΎΑΎδΣ�ϞϤϋ�ϊϣ�����Ϧѧϣ�ϡϮϳ�

ϪΘϳΎϬϧ�ϰΘΣϭ�ωϭήθϤϟ΍�Δϳ΍ΪΑ���

��

1.3.6�ΔϬΟ΍ϭ�S-Curve Diagram���

�Ϟϛ�ΔϤϛ΍ήΘϤϟ΍�ΔϘΤΘδϤϟ΍�ΕΎόϓΪϠϟ�ϲΤϴοϮΗ�Ϣγέ�Ϧϋ�ΓέΎΒϋ�Ϯϫϭ��ϪΘϳΎϬϧ�ϰΘΣϭ�ωϭήθϤϟ΍�Δϳ΍ΪΑ�Ϧϣ�ϡϮϳ���

��

����ϲϧΎΜϟ΍�˯ΰΠϟ΍2Part ��� Materials Purchase Decision���

��

������������ήѧϳήΤΗ�ΐѧΠϳ�ϲѧΘϟ΍�Ω΍ϮѧϤϟ΍�ΕΎѧϴϤϛ�ΚѧϴΣ�Ϧѧϣ�ϩΩΪѧΤϣ�Ε΍ήѧΘϓ�ϝϼѧΧ�Ω΍ϮϤϠϟ�˯΍ήθϟ΍�ΕΎϴΒϠσ�Γέ΍ΩϹ�˯ΰΠϟ΍�΍άϫ�ϡΪΨΘδϳ

��ѧѧϤϟ΍ϭ�ΎϬ΋΍ήθѧѧϟ�Δѧѧϣίϼϟ΍�ΔѧѧϴϟΎϤϟ΍�Ωέ΍ϮѧѧϤϟ΍ϭ�ϩΩΪѧѧΤϣ�Φϳέ΍ϮѧѧΗ�ΪѧѧϨϋ�Ύϫ΅΍ήѧѧη�ΕΎѧѧΒϠσ��ϩάѧѧϫ�ΪѧѧϨϋ�ΎѧѧϬϨϳΰΨΘϟ�Δѧѧϣίϼϟ΍�ΕΎΣΎδ

����������������Ϟѧϛ�ΎϬϴϓ�ΪΟ΍ϮΘΗ�ϥ΃�ΐΠϳ�ϲΘϟ΍�Φϳέ΍ϮΘϟ΍�ΪϳΪΤΗ�Ϛϟάϛϭ�ΓΩΪΤϣ�Ε΍ήΘϔϟ�˯΍ήη�ΕΎΒϠσ�ήϳήΤΗ�ϢΛ�Ϧϣϭ�ΓΩΪΤϤϟ΍�Φϳέ΍ϮΘϟ΍

ϞϤόϟ΍�ϊϗϮϣ�ϲϓ�˯΍ήθϟ΍�ΕΎΒϠσ�ϲϓ�Ω΍ϮϤϟ΍�ΔϴϤϛ���

�Ϧϣ�˯ΰΠϟ΍�΍άϫ�ϥϮϜΘϳ�ΕΎΤϔλ����

�ϭ�ΕϼΧΪϣ�ΔΤϔλ�Δϴ΋ΎϘϠΗ�ΕΎΑΎδΣ�ΕΎΤϔλ���

ΕϼΧΪϤϟ΍�ΔΤϔλ��

��

 2.1��ΔϬΟ΍ϭLead time for ordering and delivery materials:��

    ����Δτθѧϧ΃�ϊѧϴϤΟ�ϲѧϓ�ΔѧϠΧ΍Ϊϟ΍�Ω΍ϮϤϟ΍�˯ΎϤγϷ�ϲϟ΃�ϞϜθΑϭ�ϲ΋ΎϘϠΗ�Ωήγ�ϢΘϳ�ΎϬϴϓ�ϭ   ������ϲѧϓ�ϲϟΎѧΘϟ΍�ϝΎѧΧΩ·�ϢΘѧϳ�ϭ�ωϭήθѧϤϟ΍

ΔϬΟ΍Ϯϟ΍�ϩάϫ���

 ��������ϲѧϓ�ΎϬϣ΍ΪΨΘѧγ΍�ΦϳέΎѧΗ�ϞѧΒϗ�ϊѧϗϮϤϟ΍�ϲѧϓ�ΎѧϬϴϗ�ΓΪΟ΍ϮΘϣ�ΓΩΎϤϟ΍�ϥϮϜΗ�ϥ΃�ΐΠϳ�ϲΘϟ΍�ϡΎϳϷ΍�ΩΪϋ���ΔѧϧΎΧDays 

Before On Site� 

 ϊϗϮϤϟ΍�ϲϓ�ΎϫΪΟ΍ϮΗ�ΦϳέΎΗ�ϞΒϗ�ϰΘΣ�ΎϬϠΒϗ�Ω΍ϮϤϟ΍�ΐϠτΗ�ϥ΃�ΐΠϳ�ϲΘϟ΍�ϡΎϳϷ΍�ΩΪϋ���

ϝΎΜϣ���

Lead time for order Lead time for deliver Mat. Name 
������Ϟϣέ��

 
�ϞΒϗ�ϪϨϣ�ΔϴϤϛ�ϱ΃�ΐϠτΗ�ϥ΃�ΐΠϳ�Ϟϣήϟ΍�ϥ΃�ϲϨόϳ�΍άϫ�Η�Ϧϣ�ϡϮϳ�ϞΒϗ�ϊϗϮϤϟ΍�ϲϓ�ΪΟ΍ϮΘϳ�ϰΘΣ�ϡΎϳ΃�Ϫϣ΍ΪΨΘγ΍�ΦϳέΎ ���

 ��������ϲΘϧΎѧΧ�ϲѧϓ�ΎѧϤϬϟϼΧ�Ω΍ϮѧϤϟ΍�˯΍ήѧη�ΕΎѧϴΒϠσ�Γέ΍Ω·�Ϊѧϳήϧ�Ϧϳάϟ΍�ϦϴΨϳέΎΘϟ΍�ϝΎΧΩ·From Date, To Date�

ϦϳήϬθϟ΍�ΓήΘϔϟ΍�ίϭΎΠΘΗ�ϻ�ΚϴΤΑ���
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ΔψΣϼϣ��������ϲѧϓ�ϞΧΪѧϤϟ΍�ωϭήθѧϤϟ΍�ΓΪѧϣ�ϢϴδѧϘΗ�ϢΘϳPart 1 ���ΔѧϧΎΧ�ϲѧϓ�Pro Act. ������ϲѧϟ·�ΔѧϳΎϬϨϟ΍�ϭ�Δѧϳ΍ΪΒϟ΍�ϲΨϳέΎѧΗ�ϦϴѧΑ�

Ϭη�ΎϬΗΪϣ�ΓήΘϓ�Ϟϛ�Ε΍ήΘϓΎϬϴϓ�˯΍ήθϟ΍�ΕΎΒϠσ�ΕΎϴϠϤϋ�Γέ΍ΩϹ�ΔΤϔμϟ΍�ϩάϫ�ϲϓ�Ϧϳή����

��

 2.2Δϴ΋ΎϘϠΘϟ΍�ΕΎΑΎδΤϟ΍�ΕΎϬΟ΍ϭ���ϲϟ΍ϮΘϟ΍�ϰϠϋ�ϲϫϭ��

2.2.1�ΔϬΟ΍ϭ�Materials must be purchased at:��

ΔϴϟΎΘϟ΍�ΕΎϧΎϴΒϠϟ�ϲ΋ΎϘϠΗ�Ωήγ�ϢΘϳ�ΎϬϴϓ�ϭ���

 ����ΔΤϔѧѧλ�ϲѧѧϓ�ΓΩΪѧѧΤϤϟ΍�ϦϳήϬθѧѧϟ΍�ΓήѧѧΘϓ�ϲѧѧϓ�Ω΍ϮѧѧϤϠϟ�˯΍ήѧѧη�ΐѧѧϠσ�ΦϳέΎѧѧΗ�ήѧѧΧ΃�ϭ�ϝϭ΃�ΪѧѧϳΪΤΗMat. Days 

Before O.S & P.OϲΘϧΎΧ�ϲϓ� 

��

01/03/2006 From Date ??? 
15/04/2006 To Date  ??? 

P.O.D For Materials Assignment 
Period Is 

����������������������˯ΎϤѧγϷ�ϲ΋ΎѧϘϠΗ�Ωήѧγ�ϭ�ϡϮѧϴΑ�ϡϮѧϳ�˯΍ήѧη�ΐѧϠσ�ΦϳέΎΗ�ήΧ΁�ϭ�˯΍ήη�ΐϠσ�ΦϳέΎΗ�ϝϭ΃�ϦϴΑ�Φϳέ΍ϮΘϠϟ�ϲ΋ΎϘϠΗ�Ωήγ�ϢΘϳ�ϢΛ

ϭήθϤϟ΍�ϲϓ�ΔϠΧ΍Ϊϟ΍�Ω΍ϮϤϟ΍�Ϟϛ˯΍ήη�ΐϠσ�ΦϳέΎΗ�Ϟϛ�ΪϨϋ�Ύϫ΅΍ήη�ΐΠϳ�ΓΩΎϣ�Ϟϛ�ΔϴϤϛ�ΏΎδΣ�ϢΘϳ�ϢΛ�ω���

��

2.2.2�ΔϬΟ΍ϭ�Materials Spaces assignments���

ϲ΋ΎϘϠΗ�ϞϜθΑ�ΎϫΩήγ�ϢΘϳ�ΔϴϟΎΘϟ΍�ΕΎϧΎϴΒϟ΍���

 ϦϳήϬθϟ΍�ΓήΘϔϟ�˯΍ήη�ΐϠσ�ΦϳέΎΗ�ήΧ΁�ϭ�˯΍ήη�ΐϠσ�ΦϳέΎΗ�ϝϭϷ�ϲ΋ΎϘϠΗ�Ωήγ����

 ���������ήθѧϤϟ΍�ϲѧϓ�ΔϠΧ΍Ϊϟ΍�Ω΍ϮϤϟ΍�Ϟϛ�˯ΎϤγϷ�ϲ΋ΎϘϠΗ�Ωήγ����ѧϣίϼϟ΍�ΔΣΎδѧϤϟ΍�ΏΎδѧΣ�ϢѧΛ�ωϭΔ�����ΐѧΠϳ��ΓΩΎѧϣ�Ϟѧϛ�ΔѧϴϤϜϟ�

˯΍ήη�ΐϠσ�ΦϳέΎΗ�Ϟϛ�ΪϨϋ�Ύϫ΅΍ήη���

��

2.2.3�ΔϬΟ΍ϭ�Materials Prices assignments� 

ϲ΋ΎϘϠΗ�ϞϜθΑ�ΎϫΩήγ�ϢΘϳ�ΔϴϟΎΘϟ΍�ΕΎϧΎϴΒϟ΍���

 ΔΤϔλ�ϲϓ�ΔϠΧΪϤϟ΍�ϦϳήϬθϟ΍�ΓήΘϔϟ�˯΍ήη�ΐϠσ�ΦϳέΎΗ�ϝϭ΃�ϦϴΑ�Φϳέ΍ϮΘϠϟ�ϲ΋ΎϘϠΗ�Ωήγ 

Material Days before On site & purchase order��

 ����������������ΓΩΎѧϣ�Ϟѧϛ�ΔѧϴϤϛ�˯΍ήθѧϟ�Δѧϣίϼϟ΍�ΔѧϔϠϜΘϟ΍�ΏΎδѧΣ�ϲѧϓ�ωϭήθѧϤϟ΍�ϲѧϓ�ΔѧϠΧΪϤϟ΍�Ω΍ϮѧϤϟ΍�Ϟϛ�˯ΎϤγϷ�ϲ΋ΎϘϠΗ�Ωήγ

˯΍ήθϟ΍�ΐϠσ�ΦϳέΎΗ�ΪϨϋ�Ύϫ΅΍ήη�ΐΠϳ 

��

  2.2.4��ΔϬΟ΍ϭCumulative Prices & Spaces�� ���

ϲ΋ΎϘϠΗ�ϞϜθΑ�ΎϫΩήγ�ϢΘϳ�ΔϴϟΎΘϟ΍�ΕΎϧΎϴΒϟ΍���

 ����ϭ΃�ϦϴΑ�Φϳέ΍ϮΘϠϟ�ϲ΋ΎϘϠΗ�Ωήγ�����������������ϲѧϓ�ΔѧϠΧΪϤϟ΍�ϦϳήϬθѧϟ΍�ΓήѧΘϔϟ�˯΍ήѧη�ΐѧϠσ�ΦϳέΎѧΗ�ήѧΧ΍�ϭ�˯΍ήη�ΐϠσ�ΦϳέΎΗ�ϝ

����ΔΤϔλMat days before On site & Purchase order� 

 �������������������������������������������������������������������������ΦϳέΎѧΗ�Ϟѧϛ�ΪѧϨϋ�Ύϫ΅΍ήѧη�ΐѧΠϳ�ϲѧΘϟ΍�Ω΍ϮѧϤϟ΍�Ϟѧϛ�ϦϳΰѧΨΘϟ�ήϓ΍ϮΘΗ�ϥ΃�ΐΠϳ�ϲΘϟ΍�ΔϴϠϜϟ΍�ΔΣΎδϤϠϟ�ϲ΋ΎϘϠΗ�Ωήγ

˯΍ήη�ΐϠσ����
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 �ΐϠσ�ΦϳέΎΗ�Ϟϛ�ΪϨϋ�Ύϫ΅΍ήη�ΐΠϳ�ϲΘϟ΍�Ω΍ϮϤϟ΍��Ϟϛ�˯΍ήθϟ�ήϓ΍ϮΘΗ�ϥ΃�ΐΠϳ�ϲΘϟ΍�ΔϴϠϜϟ΍��ΔϔϠϜΘϠϟ�ϲ΋ΎϘϠΗ�Ωήγ

˯΍ήη���

 ˯΍ήη�ΏΎσ�ΦϳέΎΗ�Ϟϛ�ΪϨϋ�Δϣίϼϟ΍�ΔϴϤϛ΍ήΘϟ΍�ΔΣΎδϤϟ΍� 

 ˯΍ήη�ΐϠσ�ΦϳέΎΗ�Ϟϛ�ΪϨϋ�Δϣίϼϟ΍�ΔϴϤϛ΍ήΘϟ΍�ΔϔϠϜΘϟ΍����

��

2.2.5 �ΔϬΟ΍ϭ��Purchase Order���

�ΎϬϴϓ�ϭ���ΔϴϨϣΰϟ΍�ΓήΘϔϟ΍�ϢϴδϘΗ�ϢΘϳ��ϦϳήϬθϟ΍���ΔϬΟ΍ϭ�ϲϓ�ΎϬϟΎΧΩ·�ϢΗ�ϲΘϟ΍ϭ��

Material Days before on site & purchase order�������ΎѧϬϟϼΧ�Ω΍ϮѧϤϟ΍�ΐѧϠτϟ�ΔѧϴϨϣί�Ε΍ήѧΘϓ�ΓΪѧϋ�ϲѧϟ·������ϢѧΛ

����������ΓήѧΘϔϟ΍�Ϧѧϣ�˯ΰѧΟ�ϥϮѧϜΗ�ΚϴΤΑ�ΎϬϟϼΧ�Ω΍ϮϤϠϟ�˯΍ήθϟ΍�ΔϴΒϠσ�ήϳήΤΗ�Ϊϳήϧ�ϲΘϟ΍�ΔϴϨϣΰϟ΍�ΓΪϤϟ΍�ΪϳΪΤΗ�ΞϣΎϧήΒϟ΍�ΎϨϣ�ΐϠτϳ�

���ϖΒδϣ�ϞϜθΑ�ΓΩΪΤϤϟ΍�ϦϳήϬθϟ΍�ΔϴϨϣΰϟ΍����������ϩάѧϫ�ϲѧϓ�Ύϫ΅΍ήѧη�ΏϮѧϠτϤϟ΍�Ω΍ϮѧϤϟ΍��ΕΎѧϴϤϛϭ�˯ΎϤѧγ΃�ΩήδΑ�ΞϣΎϧήΒϟ΍�ϡϮϘϳ�ϢΛ

ΓήΘϔϟ΍����

��

2.2.6 �ΔϬΟ΍ϭ��Materials Must Be On Site At���

ϲ΋ΎϘϠΗ�ϞϜθΑ�ΎϫΩήγ�ϢΘϳ�ΔϴϟΎΘϟ΍�ΕΎϧΎϴΒϟ΍���

 ������������Θѧγ΍�ϞѧΒϗ�ϊѧϗϮϤϟ΍�ϲѧϓ�Ω΍ϮѧϤϟ΍�Ϫѧϴϓ�ϥϮѧϜΗ�ϥ΃�ΐΠϳ��ϲΘϟ΍�Φϳέ΍ϮΘϟ΍�ΪϳΪΤΗ�����ϲѧϓ�ΓΩΪѧΤϤϟ΍�ϦϳήϬθѧϟ΍�ΓήѧΘϔϟ�ΎϬϣ΍ΪΨ

���ΔϬΟ΍ϭMat days before On site & Purchase order��

 ϲΘϧΎΧ�ϲϓ�ΎϬδϔϧ�ϦϳήϬθϟ΍�ΓήΘϔϟ�ΎϬϣ΍ΪΨΘγ΍�ϞΒϗ�ϊϗϮϤϟ΍�ϲϓ�Ω΍ϮϤϟ΍��

 �����������������������ΔѧϴϨϣΰϟ΍�ΓήѧΘϔϟ΍�Φϳέ΍ϮѧΗ�Ϧѧϣ�ΦϳέΎѧΗ�Ϟѧϛ�ΪѧϨϋ�ωϭήθѧϤϟ΍�ϊѧϗϮϣ�ϲѧϓ�ΪѧΟ΍ϮΘΗ�ϥ΍�ΐѧΠϳ�ΓΩΎѧϣ�Ϟѧϛ�ΔѧϴϤϛ�ΏΎδΣ

�ΔΤϔμϟ΍�ϲϓ�ΓΩΪΤϤϟ΍Material Days before On site & purchase order� 

 

3���ΚϟΎΜϟ΍�˯ΰΠϟ΍3Part �� Waste Control���

�����������ωϭήθϤϟ΍�ϲϓ�ΔϣΪΨΘδϤϟ΍�˯ΎϨΒϟ΍�Ω΍ϮϤϟ�ϲϠόϔϟ΍ϭ�ϲϘϴϘΤϟ΍�ΪϗΎϔϟ΍�Γέ΍ΩϹ�˯ΰΠϟ΍�΍άϫ�ϡΪΨΘδϳϭ�ˬ���ΕΎѧϧΎϴΒϠϟ�ϲ΋ΎѧϘϠΗ�Ωήγ�ϢΘϳϭ

ΔϴϟΎΘϟ΍���

 ������ωϭήθѧϤϟ΍�Δτθѧϧ΃�ϊѧϴϤΠϟ�ϒλϭ�ˬ�����ρΎθѧϧ�Ϟѧϛ�ΩϮѧϛ�ˬ�������ρΎθѧϧ�ϞѧϜϟ�αΎѧϴϘϟ΍�ΓΪѧΣϭ��ˬϛ���ρΎθѧϧ�Ϟѧϛ�ΔѧϴϤ�ˬ���Ϟѧϛ�ΓΪѧϣ

ρΎθϧ�ˬρΎθϨϟ΍�ΔϳΎϬϧϭ�Δϳ΍ΪΑ�ΦϳέΎΗ�ˬρΎθϧ�ϞϜϟ�ϡΎϳϷ΍�ΩΪϋ� 

 ρΎθϧ�Ϟϛ�άϴϔϨΗ�ϲϓ�ΔϠΧ΍Ϊϟ΍�ΎϬΗΎϴϤϛϭ�Ω΍ϮϤϟ΍�ϊϴϤΠϟ�ϲ΋ΎϘϠΗ�Ωήγ� 

 ϱϭΎδΘϟΎΑ�ρΎθϨϟ΍�ϡΎϳ΃�ΩΪϋ�ϰϠϋ�ρΎθϨϟ΍�Ω΍Ϯϣ�Ϧϣ�ΓΩΎϣ�Ϟϛ�ΔϴϤϛ�ϊϳίϮΗ� 

 

ϟ΍�ϮΤϨϟ΍�ϰϠϋ�ϲϫ�˯ΰΠϟ΍�΍άϫ�ϲϓ�ΎϬϟΎΧΩ·�ΐΠϳ�ϲΘϟ΍�ΕΎϧΎϴΒϟ΍�Ύϣ΃ϲϟΎΘ���

 �ΔϧΎΧ�ϲϓ�ϊοϮΗϭ�ρΎθϨϟ΍�΍άϫ�ϡΎϳ΃�Ϧϣ�ϡϮϳ�Ϟϛ�ϲϓ�ρΎθϨϟ΍�Ω΍Ϯϣ�Ϧϣ�ΓΩΎϣ�ϞϜϟ�ΎϴϠόϓ�ΓάϔϨϤϟ΍�ΔϴϤϜϟ΍Earned 

 quantity���ΔϴϟΎΘϟ΍�ΔϟΩΎόϤϟΎΑ�ϱϭΪϳ�ϞϜθΑ�ΔϤϴϘϟ΍�ϩάϫ�ΏΎδΣ�ϢΘϳϭ� 

 

Earned quantity = Today quantity � Yesterday quantity 
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       Yesterday quantityϨϤϟ΍�ΕΎϴϤϜϟ΍�ϖΑΎδϟ΍�ϡϮϴϟ΍�ΔϳΎϐϟ�ΎϴϠόϓ�Γάϔ���

             Today quantityϡϮϴϟ΍�΍άϫ�ΔϳΎϬϧ�ϰΘΣ�ΎϴϠόϓ�ΓάϔϨϤϟ΍�ΕΎϴϤϜϟ΍����

 �ΔϧΎΧ�ϲϓ�ϊοϮΗϭ�ρΎθϨϟ΍�ίΎΠϧϹ�Δϣίϼϟ΍ϭ�ϊϗϮϤϟ΍�ϥίΎΨϣ�Ϧϣ�ΓΩΎϣ�Ϟϛ�Ϧϣ�ΎϴϠόϓ�ΔϜϠϬΘδϤϟ΍�ΔϴϤϜϟ΍   

 Consumed quantity���Θϟ΍�ΔϟΩΎόϤϟΎΑ�ϱϭΪϳ�ϞϜθΑ�ΔϤϴϘϟ΍�ϩάϫ�ΏΎδΣ�ϢΘϳϭΔϴϟΎ���

��

Consumed quantity = quantity on site (Q) + IN quantity � Left quantity 

o Quantity on site (Q)ϡϮϴϟ΍�΍άϫ�ϲϓ�ωϭήθϤϟ΍�ϊϗϮϣ�ϲϓ�ΓΪΟ΍ϮΘϤϟ΍�ΔϴϤϜϟ΍����

o IN quantityϡϮϴϟ΍�΍άϫ�ϲϓ�ωϭήθϤϟ΍�ϊϗϮϤϟ�ΔϠΧ΍Ϊϟ΍�ΔϴϤϜϟ΍����

o Left quantityϡϮϴϟ΍�΍άϫ�ϲϓ�ϊϗϮϤϟ΍�ΕέΩΎϏ�ϲΘϟ΍�ΔϴϤϜϟ΍����

��

Α�ΪϗΎϔϟ΍�ΔΒδϧ�ΏΎδΤΑ�ΞϣΎϧήΒϟ΍�ϡϮϘϳ�ϚϟΫ�Ϊό�Waste PercentageϲϟΎΘϟ΍�ϞϜθϟΎΑ�ΔϴϠόϔϟ΍����

Waste % = (Consumed quantity � Earned quantity) X 100 / Errand quantity 

��

��ϱϭΫ�ϯΪѧѧϟϭ�ϊѧѧΟ΍ήϤϟ΍�ϲѧѧϓ�ΎϫΪѧѧΠϧ�ϥ΃�ϦѧѧϜϤϳ�ϲѧѧΘϟ΍ϭ�ΪѧѧϗΎϔϠϟ�ΔѧѧϳήψϨϟ΍�ΔΒδѧѧϨϟ΍�ϊѧѧϣ�ΔѧѧϴϠόϔϟ΍�ΔΒδѧѧϨϟ΍�ΔѧѧϧέΎϘϣ�ϡΪΨΘδѧѧϤϟ΍�ϰѧѧϠϋ

Ψϟ΍ϝΎΠϤϟ΍�΍άϫ�ϲϓ�ΓήΒ���Ϣϗέ�ϖΤϠϤϟ΍�ϝϭΩ�ΓΪϋ�ϲϓ�ΪϗΎϔϠϟ�ΔϳήψϨϟ΍�ΐδϨϟ΍�ξόΑ�΢οϮϳ����

��

4���ϊΑ΍ήϟ΍�˯ΰΠϟ΍"Materials Control " ���

�����������ωϭήθѧϤϟ΍�Δτθѧϧ΃�Ϧѧϣ�ρΎθѧϧ�ϞѧϜϟ�ωϭήθѧϤϟ΍�Ω΍Ϯѧϣ�Ϧϣ�ΓΩΎϣ�Ϟϛ�ϡ΍ΪΨΘγ΍�Φϳέ΍ϮΗϭ�ΕΎϴϤϛ�ΪϳΪΤΗ�˯ΰΠϟ΍�΍άϫ�ϲϓ�ϢΘϳϭ��

����ΔѧϧΎΧ�Ϧѧϣ�ΓΩΎѧϤϟ΍�Ϣγ΍�έΎϴΘΧΎΑ�ϡΪΨΘδϤϟ΍�ϡϮϘϳ�ΚϴΣ Choose Material Name������έΎѧϬχΈΑ�ΞϣΎѧϧήΒϟ΍�ϡϮѧϘϳ�ϢѧΛ�Ϧѧϣϭ�

ΔϴϟΎΘϟ΍�ΕΎϧΎϴΒϠϟ�ϲ΋ΎϘϠΗ���

 ΎϫίΎΠϧ΍�ϲϓ�ΓέΎΘΨϤϟ΍�ΓΩΎϤϟ΍�ϞΧΪΗ�ϲΘϟ΍�ΔτθϧϷ΍�˯ΎϤγ΃� 

 ρΎθϧ�Ϟϛ�ϲϓ�ΓΩΎϤϟ΍�ϩάϫ�ϡ΍ΪΨΘγ΍�Φϳέ΍ϮΗ� 

 ΦϳέΎΗ�Ϟϛ�ΪϨϋ�ΓΩΎϤϟ΍�ϩάϫ�ϙϼϬΘγ΍�ΔϴϤϛ� 

��

��

��

��

��

 

 


