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SYNOPSIS 

The operation of an efficient and integrated site management 

system is one of the problems that still requires a considerable 

amount of attention in most of the construction companies in U. K. 

This thesis describes the research I have undertaken on this 

problem and how a computer-aided construction management 

system can assist in solving the problem. 

The thesis has been divided into three sections according to the 

research. The first section describes the research I have 

undertaken as surveys on; 

- the literature as an existing knowledge of efficient 

and integrated site management systems; 

- what systems are applied on site and the degree of 

satisfaction from them; 

- the facilities that can be provided by the available 

site management software; 

From the above surveys, the problem has been identified and the 

objectives established for the research. 

The second section of the thesis describes my development of a 

software model to facilitate collecting, processing and analyzing 

data from the site for producing control data and reports. The 



section also describes the integration of the model to the other 

construction management systems (i. e. estimating, planning, 

cashflow forecasting and valuation), as well as being 

self-contained. 

The last section of the thesis describes my research in 

investigating how well the model achieved the research 

objectives. This section described a number of case studies based 

as a demonstration of the model, its functions and mechanism, 

using slides and on-computer seminars. From this evaluation I 

have established a list of comments, some of them were used to 

modify the model or as conclusions and recommendations for any 

future research in this field. 
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CHAPTER ONE 

INTRODUCTION 

GENERAL 

Site control is a process whereby the management 

ensures that the organization as a whole achieves desired 

standards of costs and values established at the estimating and 

planning stages, by using actions directed towards achieving 

these standards. 

Construction companies site control functions encompass the 

functions of accounting, cost monitoring, control of actual cost as 

well as the resource performances against the budget, and 
forecasting the project cost for the next period of time. 

Construction company site management still suffers from 

difficulties, such as the large number of the staff required for 

collecting the data and undertaking calculations, the long time 

spent for producing the control reports which is often 15 to 30 

days, as well as a deficiency in the reports actually assisting 

efficient control of the construction operations. Computer-aided 

construction management has long held the unfulfilled promise of 

reducing these difficulties by producing an integrated and 

efficient site control system which could make better use of the 

data to achieve better management on site. 

Surveys of literature on existing computer systems and their 
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application in the construction companies indicate an absence of 

an effective integrated site control system for efficient site 

management, some possible solutions to the problems and the 

difficulties involved. This thesis addresses all three of these 

issues. 

This chapter gives the outline of the research as follows: 

a description of the historical background to the 

problem; 

the research surveys, and the findings which come from 

these surveys as the research objectives and testable 

hypothesis; 

a summary of the work undertaken and its achievements; 

a guide to the thesis. 

1.1) HISTORICAL BACKGROUND ON THE ATTEMPTS FOR 

COMPUTER-AIDED INTEGRATED MANAGEMENT SYSTEMS 

Despite the fact, that computing power is 

becoming relatively less expensive all the time, computers still 

appear to be grossly under-utilized in the construction industry. 

According to recent figures (ref. 63), there are about 88,000 

construction establishments in Europe of which only 17% use 

computers to some degree with no indication of any attempts in 

computer-aided construction site management and control. 

Two surveys carried out in 1979 by Bensasson (64) and 

Hamlyn-Harrison (86), have shown that most of the computer 

programs available cover only: 
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- estimating 

- network analysis 

- cashflow forecasting 

More recently in 1984, Wager (49) has expanded these surveys to 

include: 

- valuation 

- accounting 

The accounting packages identified are largely designed for 

financial accounting (at a company level), and are used for 

contract costing only. 

There have been several attempts at site control with little 

success, as these attempts basically remained as accounting 

systems. 

By and large, these systems stand by themselves. In computer 

jargon, they are known as stand-alone. This is as surprising as it 

is undesirable considering the inter-related nature of these 

processes in construction. For instance, the construction 

programme of a project has an influence on the estimate of costs 

as well as cashflow while the basis of any effective cost control 

must be the figures which are prepared by the estimator before 

submitting the tender (ref. 71). It therefore, seems possible for 

these systems to use common data bases. 

There were a few attempts at the total system approach in the 

United Kingdom to provide an integrated site control system, none 
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of them reached the level of integration required to solve the 

difficulties and problems of efficient site control. One of these 

attempts was provided by Project Cost Model, (PCM system) 

developed by Project Software Ltd. (ref. 53), which is considered 

to be a good planning system having an efficient control on 

resource performance on site, but it has no ability to control the 

costs and the values on site because it does not have the facilities 

to deal with Bill of Quantities (BoQ). As a cost control system, it 

hasn't fully achieved the required integration to the other 

management systems of Estimating, Valuation, Bonusing and 

Material Control (despite being integrated to the Planning system), 

because it wasn't developed to be integrated to these systems. 

There is no access for the management data between PCM and 

these management systems, hence PCM has not achieved integrated 

site management system requirements 

In the latest attempts at integration, a system in the INTEREST 

-CE package (ref. 81) was developed by Loughborough University of 

Technology, and sub-systems for cashflow forecasting "PLUS 

CASH" (ref. 79) and time analysis and resources balancing 

"TIANAREBA" (ref, 80), and valuation and measurements and price 

adjustment "PLUS VAL" (ref. 62) are being linked to INTEREST. 

This attempt did not reach the required level of integration as it 

did not allow the data passes from these systems to be used in 

site management systems such as monitoring and control of the 

site by comparing the actual cost and resources performances on 

site against the budget, also these systems do not accept the data 

from the comparison as feedback data to the estimator to update 

his estimates. 
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Despite the all above mentioned attempts at producing an 

integrated construction management system, there are still 

number of gaps (constraints) in the management information 

systems. These gaps have stopped the free flow of the 

management data down to the construction site, to enable 

feedback from the site with its control results to the other 

managerial data bases. 

1.2) THE RESEARCH HYPOTHESIS 

From the back ground described, it can be 

clearly seen, that there are still number of technical constraints 

impeding the computing of construction management data. The 

constraints lie in the management systems and data structures. 

Thus if it can be demonstrated that these constraints can be 

solved, then the free flow of information is possible with the 

resulting benefit to management at all levels in the construction 

industry. 

1.3) THE EXISTENCE OF ON-SITE COST AND CONTROL 

SYSTEMS 

Surveys were undertaken of literature, 

construction firms and software houses to identify the 

constraints mentioned in the hypothesis. The three points 

investigated were: 

- what existing literature recommends as good practice in 

site control systems; 
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- what systems are currently being used by construction 

companies with their requirements to improve these 

systems; 

- what facilities the available software packages can 

offer. 

1.3.1) The Literature Survey 

The literature was reviewed to determine 

the existing knowledge of efficient site control systems, so that a 

contractor's questionnaire could be developed. 

1.3.2) Construction Company's Survey 

A list of questions about what systems 

applied on site and the degree of satisfaction from using these 

systems was compiled and thirteen construction companies were 

interviewed. Their recommendations and requirements for 

improving their systems were also included in the discussion. The 

survey had identified two sets of objectives, firstly the facilities 

available in the systems, secondly, the requirements of these 

companies in an efficient and integrated system. 

1.3.3) Computer Software Survey 

A survey was conducted as a questionnaire by 

eight computing companies which had developed site control 

software. The questionnaire enquired about the facilities that the 

software provided. From the construction companies survey and 

this survey, the missing gaps between the facilities requested and 

those available were established 
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1.4) THE RESEARCH OBJECTIVES 

Against the above survey findings, the 

objectives for the research were established which were divided 

into main and secondary objectives 

1.4.1) Main Objectives 

The main objectives of the research were to: 

- 
examine the adequacy of existing site control software 

when compared to the requirements of construction 

companies and to produce "Business Requirements" 

specification for an efficient and integrated site 

management; 

- 
examine the feasibility of an integrated site control 

system linked to the other construction management 

systems of; Estimating, Planning and Valuation and to 

produce the Data Requirements for such integration; 

- 
develop a software model to fulfill the specification and 

the requirements and assist in achieving integrated 

computer-aided site managements system; 

- 
develop a software model which passes resulting data 

back to the Main Office from the site as feedback to the 

Estimator and Planner; 

1.4.2) Secondary Objectives 

In addition to the above main objectives, the 

following were found desirable (as facilities in the developed 

software) to fulfill the promise of having an integrated and 

efficient site control which could make better use of the data to 

achieve better management on site. These objectives were to: 
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achieve the following management functions on site from 

the site sheet data: 

a) weekly costing of labour and plant; 

b) control plant and labour performances; 

c) control material cost, wastage and 

utilization on site; 

d) control and account the subcontractors' 

work and payments on site; 

e) control the preliminary cost and usage on 

site; 
f) adjusting the actual cost/value according to 

the variation orders, claims, daywork, 

on-cost labour overheads and price 

fluctuation. 

_ 
provide the following control data on site for the 

monitoring, controlling and cost forecasting purposes: 

a) cost/value reconciliation; 

b) cost/value variances; 

c) budget costing; 

d) short term planning and control; 

e) material usage; 
f) preliminary overall project usage; 

g) feedback to the upper levels on site and to 

the Main Office Departments. 

1.5) THE RESEARCH JUSTIFICATION 

The justification for these objectives were: 

- there is an increasing need by the construction 
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companies for more effective integrated site control 

systems. There is a lack of software to meet this 

established need; 

computer technology has improved a great deal in recent 

years by developing integrated estimating and planning 

and valuation systems and the construction industry 

should take advantage of this by using the same 

technology for developing an integrated site management 

system; 

- the falling hardware prices should make the proposed use 

of computer-aided site control valid. 

1.6) RESEARCH METHODOLOGY 

To overcome the existing constraints (which 

have stopped the current integration in the management 

information systems), and show how the gaps between the 

management systems can be bridged, I have developed a 

computer-based integrated site management system (PLUS COST). 

PLUS COST is capable of being implemented as a stand-alone 

systems or linked to other management systems of Estimating, 

Planning, Cash Flow Forecasting and Valuation and Measurement, 

for achieving efficient site management. 

The model (PLUS COST) has been developed as part of the research 

according to the following steps: 

1- identifying the required outputs as site control data 

required on site according to literature and the 

construction companies requirements; 

2- identifying the input required for achieving the required 
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output and to provide efficient site management; 
3- identifying the possible contribution of the other 

management systems in providing the required input data 

for the model; 

4- examine the availability of such management systems 

which could provide such contributions; 

5- examine the other reasons which may stop the data 

integration between the management information 

systems. 

PLUS COST has been developed as part of the research to meet 

these requirements as the continuation of the production of series 

to a series of integrated software systems (in Estimating, 

Planning, Cashflow Forecasting and Valuation and Measurement), 

developed at Loughborough University, the software have been 

examined, to ensure that the required data can be extracted from 

their data files (as explain in chapter five). 

PLUS COST then used to demonstrate the integration constraints 

as well as the efficient site management problems and the 

achievement of the research in removing the constraints and 

solving the problems. 

The research achievements then evaluated, by using the model, 

from the construction management personnel point of view. Their 

comments were collected for modifying the research findings and 

as recommendations for future work in this field. 
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1.7) THE WORK UNDERTAKEN 

The work on the research has been divided into 

three sections as shown in figure (1.1). 

In the first section, the research has been undertaken as surveys 

on: 

_ 
the literature to determine the existing knowledge of 

efficient site control systems, from which the 

questionnaire for construction companies has been 

developed. 

the systems applied on site and the degree of 

satisfaction from these systems by interviewing 

thirteen construction companies, using a questionnaire 

developed from the last survey. The survey had come out 

with two sets of objectives, firstly the facilities 

available in the systems used, and secondly, the 

companies requirements for an efficient and integrated 

site control system; 

_ 
the facilities that can be provided by the available 

software in the market by interviewing eight computing 

companies (which had developed site control software). 

From the above surveys and this survey, the missing gaps 

between the facilities requested and those available has 

been established as the objectives of the testable 

hypothesis of the research. 

The second section of the research work was devoted to 

examining the feasibility of an integrated site control system 

linked to the available management systems such as; Estimating, 
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Planning, Cash flow Forecasting and Valuation and to produce the 

Data Requirements for the integration. This specification and the 

requirements of the consruction companies from the first section 

were both considered in developing a software model to facilitate 

collecting, processing, and analyzing data from site for producing 

control data and reports. This model has been developed to be 

integrated with Estimating, Planning and Valuation systems as 

well as being a self-contained model. The model program is 

called "PLUS COST". 

The last section of the work covered an investigation into how 

well the model has achieved these objectives. A number of case 

studies have been undertaken as a demonstration of the model, its 

functions and the mechanism (as in slides and on-computer 

seminars) to a number of industrialists who were selected from 

different construction companies. From these cases, a list of 

comments has been assembled, and some of these comments were 

used to modify the model or as conclusions and recommendations 

for any future research in this field. 

1.8) THE RESEARCH ACHIEVEMENTS 

Through each section of the work done in the 

research, part of the objectives and aims were achieved, so that 

the achievements of the research have been divided into three 

sections similar to those in the work undertaken. 

Through the first section, the first objective has been achieved. In 

which the research has: 
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- identified the current requests of the construction 

companies from the site control systems, even those 

companies which had developed their own control 

systems but were not satisfied with them. 

- established the gaps to reach the required fulfillment of 

computer-aided site control and management. 

From the work undertaken in the second section of the research, 

the last three main objectives as well as the secondary objectives 

have been achieved. In this section, the research has: 

- established the "Data Requirements" of an integrated site 

management system linked to the other management 

systems by examining the feasibility of such linking; 

- developing a model which can achieve the following 

functions; 

the required integration, in construction management, 

between the site and the main office by sharing the data 

files with estimating, planning and valuation systems 

and then passing back the site control data from the 

model to these systems. This will save unnecessary 

duplication in entering the data and therefore on the 

number of staff required. In addition integration will 

make the use of the data through different construction 

management systems more efficient; 

an efficient site control system which has the ability to 

produce control reports and as many as eighteen output 

reports as well as on-screen reports that cover all the 

site control user's requirements; 

providing the following facilities as part of an efficient 
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and integrated site management system: 

- control of on-site cost and usage of project 

resources; 

- control of preliminaries on-site; 

- adjust the on-site cost/value from claims, 

variation orders, daywork, on-site overheads 

and price fluctuation; 

- determine the actual cost of the work done; 

- determine the final account of the project. 

providing an efficient filing system which is able to 

store all the data about contract data, claims 

registration, variation orders, daywork, feedback 

comments and BoQ to be recalled whenever required. 

solving one of the problems of using computers on site 

which was the complexity in the systems available. This 

problem has been solved by designing the system to be 

very simple in capturing the data by typing in the data 

according to questions similar to those in the site 

sheets. Also the control reports that the system can 

provide have been designed to be simply presented, well 

detailed and easily understood by the user. 

The last achievement was reached through the third section of the 

research, when a set of recommendations were developed from a 

number of case studies, to be considered in any future work. 

1.9) A GUIDE TO THE THESIS 

Figure (1.1) gives a diagrammatic guide to 

the thesis as follows: 
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Chapter 2 describes the literature review of existing knowledge 

on efficient site control systems and describes the systems. It 

also contains a survey of the systems currently used by the 

construction companies. 

Chapter 3 describes the other surveys, one on the companies 

requirements of a site control system and the other on the 

facilities that can be provided from available software. 

Chapter 4 contains a description of PLUS COST from the 

operational view with its general features and the functions that 

can be carried out by it. 

Chapter 5 explains the integration facility in the system and 

how the system is designed to be a stand-alone system as well as 
integrated to the other construction management systems. 

Chapters 6-8 Based on the findings contained in chapter 2 and 3, 

to describe the costing functions in the model, the flow of data 

from the site and the necessity of these functions in the model for 

site management. 

Chapter 9 describes the cost and value adjustments on site which 

come from the site practices of; on-cost labour overheads, claims, 

variation orders, daywork and price fluctuation. 

Chapter 10 explains the aspect of feedback in the model as one of 

the important findings of the surveys in chapter 3. 
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Chapter 11 contains a description of the off/on site control and 

monitoring reports that "PLUS COST" can provide with the 

necessity of these reports to the construction organization on and 

off site. 

Chapter 12, this final chapter contains descriptions of some case 

studies on "PLUS COST" and the model evaluation from these 

studies. It includes also the research conclusion and 

recommendation for any future study in this field. 
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CHAPTER TWO 

SITE CONTROL OF THE CONSTRUCTION PROJECTS 

2.1) INTRODUCTION 

Since control is a process whereby 

management ensures that the organization is achieving desired 

ends. It can be defined as: "a set of organized (adaptive) actions 

directed towards achieving goals in the face of constraints" 

[Wilson (1)]. 

The existence of a control process enables management to know 

from time to time where the organization stands in relation to a 

predetermined future position. This requires that progress can be 

observed, measured and re-directed if there are discrepancies 

between the actual and the desired positions (ref. 1). 

This chapter explains the first part of the research survey that 

was undertaken to identify what is contained in the literature as 

existing knowledge on the site control system, compared with 

what is used by the construction companies, so that this chapter 

has been divided into two parts. The first part reviews the 

literature on aspects of site control. In this review, the chapter 

explains the site control; definition, terminologies, purposes, 

benefits, management stages and the different techniques which 

can be used to control the site. It also explains the policies 

required to increase the effectiveness of controlling the 
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construction site, in addition to this, a set of designing points and 

efficiency requirements in the site control are listed at the end. 

From the literature survey on this part, the existing knowledge on 

an integrated and efficient control of the construction site has 

been obtained. The second part explains how a questionnaire has 

been developed from the previous review to be used for examining 

the efficiency and the integration in the construction company site 

control systems by interviewing a number of construction 

companies. 

From these two parts, the efficiency gaps in the site control 

systems used have been identified; also the requirements of the 

construction industry in any efficient and integrated site control 

system were established. These requirements were then used for 

examining the efficiency and the integration of the available site 

control software in the market, as explained in chapter three. 

2.2) LITERATURE REVIEW ON SITE CONTROL SYSTEMS 

The first part of this chapter (as mentioned) 

reviews the existing knowledge of the site control as contained in 

literature, so that a full understanding of the aspect of the site 

control can be achieved before going further in the research and 

examining and achieving the objectives which have been 

established through the research. 

2.2.1) Definition of Contractor's Site Control Systems 

Contractor's site control systems can be 
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defined as the complete process of controlling and monitoring 

expenditure of a project by the contractors from the time of 

tendering, through the construction phases, to the end of the 

maintenance period and until the last retention payment has been 

released by the client, [Gobourne ( 2)]. 

So that, the main elements of any site control system are: 

- to observe the records of the actual cost and 

performance of particular aspects of the project at 

regular intervals; 

- to compare the observed cost and performance with that 

estimated or planned; 

The end results of these comparisons are that management uses 

the information that: 

a) if any operation is proving uneconomical compared with 

the estimate, then management can take corrective 

action if necessary. 

b) by comparing actual site data about use of resources 

against that planned, the expected use of resources can 

be forecast and corrective action be taken to maintain 

the project plan. 

c) the data gathered from such an exercise provides the 

necessary feedback to the original estimate, so that 

future estimates of a similar nature can be prepared 

accordingly. 
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2.2.2) Some On-Site Cost Terminologies: 

Three aspects outlined in this matter which 

need to be distinguished are; "COST ACCOUNTING", "COST 

MONITORING" and "COST CONTROL" (ref. 3). 

Cost Accounting is generally concerned with accumulating 

the actual costs of construction, both direct and indirect, 

and allocating the direct cost to the operation that incurred 

them, together with a proportion of the indirect cost. 

_ 
Cost Monitoring is concerned with comparing the catual 

data with the budgeted cost to produce a budget/actual cost 

variances. This process is of course, essential but quite 

inadequate by itself as a control system for management. 

Historical cost information is not of much use when the 

operation has been completed and shown to have made a 
loss. Past costs can not be controlled. 

- Cost Control is used to maintain the costs within the 

budget by forecasting the expected costs through frequent 

short term planning exercises in order that corrective 

action can be taken whenever necessary to keep the costs 

within the planned budget. 

Therefore any site control system could have one or more of these 

three aspects and the efficiency of the system then depends on the 

involvement of these aspects in the system. 
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2.2.3) Purpose of Site Control 

Site control for a project needs to be 

carried out for the following purposes (ref. 3): 

- 
to provide information that enables periodic statements 

of profit and loss to be drawn up for each project at 

regular intervals of time, probably at monthly intervals 

for small projects but almost certainly weekly intervals 

for large or fast-moving projects. In turn, the project 

statements will be broken down for individual operations 

or sections of the work. The project statement of cost 

will itself facilitate the production of a composite 

statement showing the overall company position on all 

its projects; 

to highlight particular activities or operations within a 

project which are being pursued in an economic fashion, 

for example, excessive wastage of materials, inefficient 

utilization of mechanical equipment, labourers or 

resources as a whole; 

to provide cost data on which management can act within 

a satisfactory time-scale. In the case of activities 

which are currently being pursued uneconomically, 

costing information must be variable at least within the 

duration of the activity. This enables a decision to be 

taken with the real prospect of an improvement being 

effected before the activity duration expires; 

to enable the staff who have estimated the cost of the 

work to gather feedback information (properly and 

adequately described) in order to check the efficiency 
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of their original assumptions in preparing the estimate 

of cost. Also to provide this information in such a way 

that it will facilitate the preparation of future 

estimates; 

_ 
to facilitate the preparation of a budget for the future 

operation of a company particularly in respect of the 

contribution to be made to the company's overheads and 

its general administration costs; 

to provide operational information on equipment and 

plant in order to assist in the economic selection of 

equipment for future work and the selection of plant for 

purchase; 

- 
to provide the necessary information in order to guide a 

company into the areas of work for which it is best 

equipped to carry out what it finds most profitable. 

Hence it forms one part of the basis for a long term 

corporate plan. 

2.2.4) The Benefit of Site Control 

The benefit from any site control system 

can be summarized as: 

- 
savings achieved by all persons on the project being 

cost-conscious; 

cost reductions made by focusing attention on trouble 

spots while there is still time to take corrective action; 

deletion of changes that cannot be economically 

justified; 

early notification of cost over-runs that cannot be 
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corrected (i. e. elimination of cost blackout periods). 

2.2.5) Management Control Cycles Applied in The 

Construction Projects 

Any cost control and cost monitoring system 

should contain the following stages to which a manager of a 

construction company passes each time he is engaged in 

problem-solving (ref. 5). 

FIRST STAGE is to fix the standards or objectives which need to 

be achieved (i. e: estimated costs at the estimating stage). 

SECOND STAGE: having fixed the standards, these will then be 

used for the preparation of a plan of the project in order to set out 

the sequences and inter-relationships between all the activities 

which go to make up the plan as well as scheduling the work in 

packages. 

THIRD STAGE is to measure and record accurately the progress 

being made on the project by using a significant reporting system 

which is set up in order that various levels of management 

concerned can be kept informed of progress being made towards 

the objectives as well as forecasting the future. 

Having finished these three stages, the decisions can be made, the 

previous stages will be repeated, taking into account the deviation 

between planned and actual costs, until the desired results are 

reached, as shown in figure (2.1). 
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As a consequence of the above, we have to bear in mind that in 

designing and using a cost control and monitoring system, such a 

system should (ref. 5): 

_ 
provide the relevant feedback, carefully qualified in 

detail, for all the conditions under which the work has 

been carried out, [e. g. CESMM-Civil Engineering Standard 

Method of Measurement (ref. 20), SMM6/7 Standard Method 

of Measurement for building works (ref. 18)], to the 

estimator, who has responsibility for updating the 

standard for future use; 

provide data to assist in the valuation of those 

variations that may arise during the course of the work; 

promote cost consciousness; 

- summarize progress. 

Therefore, and according to the modern project management, the 

control of the cost can be defined as "the correct application of 

the technical science in the industry to produce the least costly 

production within given guidelines" (ref. 84). To achieve such a 

definition, a link between the management (planning and control) 

and the accounting is required, so that the accounted actual cost 

will be compared against the planned cost, and from that the 

project planned cost and performance will be utilized and revised 

if required, as in figure (2.2). The figure shows the relationship 

between management (planning and control) and the accounting 

system, furthermore the figure indicates the cost monitoring and 

control cycles which require both management and accounting. 
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2.2.6) Contractors' Site Control and Management 

Techniques 

The following techniques are amongst those 

at present used by civil engineering and building contractors to 

control and manage construction costs on site, with their 

advantages and disadvantages, (refs. 2,3 and 6): 

i) Budgetary Control 

It is also called overall profit or loss. In 

this system, the contractor waits until the contract is complete 

then compares the sum of money that has been paid with the money 

incurred in purchasing materials, payments for labour, plant 

subcontractors and profit/overheads. 

Advantages: 

- there is not too much calculation in it; 

- it is a very simple and cheap system; 

- it is suitable for very small contracts of 

short duration, involving few men and little 

construction equipment; 

- does not need many staff to work on it. 

Disadvantages: 

- the information it produces can only be used 

to avoid the recurrence of gross errors in 

contracts; 

- it is a very simple control system which can 

not be used for a big project, of a long 
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duration; 

- we can not control the project's cost while 

it is in progress because all the reports 

which will be taken from the system are 

considered as historical data which might 

be useful only for achieving future projects. 

ii) Profit or Loss on Each Contract at Valuation Dates 

The total costs to date are compared with 

valuation gross of retention. In this system all the material not 

invoiced but delivered must be included and also all the material 

not yet built into the permanent work must be excluded. 

Sometimes this system is called monthly profit or loss because 

generally the interim payments used to be on a monthly basis. 

Advantages: 

- it can be organized with interim payments 

to the contractor which will be considered 

as the value of the work done within the 

last month; 

- this system can be used to give guidance on 

the contracts which require management 

attention; 

- there are few calculations required. 

Disadvantages: 

- there are no breakdown figures of the profit 

or loss between types of work; 
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one month is too long to indicate exactly the 

problem area; 

- any corrective action 'needing to be taken 

would be too late to rectify the problem; 

- it is not suitable for contracts which 

involve significant set up costs which are 

distributed over unit costs. 

iii) Weekly Basis Profit or Loss 

In this system, the contractor compares on a 

weekly basis the total cost (in terms of labour, plant, material, 

subcontractor and overhead) with the total value of the work done. 

Advantages: 

- one week is reasonably long enough to 

indicate the exact problems and then decide 

the corrective action required; 

it is easy to calculate and feedback the 

data, as the allocation sheets and/or the 

time plant and labour are on weekly basis; 

- it is a very simple accounting system to use. 

Disadvantages: 

it needs continued calculating procedures 

week by week that increases the 

administration cost; 

- sometimes you can not get accurate data 

especially about the material, if there is 
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material being delivered to the site. 

iv) Operational Cost System 

This system is only appropriate for jobbing 

and specialist firms. It consists of job cards containing a 

complete job description on the back, time spent and goods 

received. 

On completion of the job, the card contains an account of plan and 

achievement. This system is generally on a weekly basis. 

Advantages: 

- it is a very simple system which does not 

have any calculations; 

- it is suitable for special small building 

firms; 

Disadvantages: 

- if the work embraced is too extensive or 

complex, the system fails; 

- it does not give any indication of the 

allocation of profits or losses in the site 

operations; 

it is not quite a detailed system. 

v) Spot Cost System 

It is a cost check carried out on site on an 

individual element or section of a contract; this system may be 
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applied for one of the following three reasons: 

a) as a check on a regular site cost control system; 

b) as a detailed study of a particular operation where the 

cost control system does not give the required 

information in the correct form of detail; 

c) as a recorded cost of a particular operation agreed with 

the client and used in later negotiations as the basis for 

the revision of payments; 

Advantages: 

- it is a very simple and quick costing system; 

- it is efficient in assisting the main costing 

system in indicating the efficiency of the 

system; 

- it does not need too many calculations; 

- it is a well detailed system for an 

individual element or section of the 

contract. 

Disadvantages: 

- it is a very limited costing system which 

can not be used as costing system for a 

whole project or contract; 

- it is a very simple system without having 

enough details about the breakdown figures 

of profits or losses for each type of work. 
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vi) Unit Costing System 

The contractor calculates generally on a 

weekly basis, the unit cost (£/m) in terms of labour and plant for 

each given operation and then compares that with the estimated 

labour and plant unit cost for the build-up of the total of each 

item shown in Bill of Quantity ( BoQ). 

Advantages: 

- it is easy and simple in carrying out the 

required calculations; 

- one week is reasonably long enough to 

produce quick corrective action when 

necessary; 

- it is a good means of data feedback to the 

company's estimator. 

Disadvantages: 

- it does not control material usage which 

could be reconciled by using a separate 

system; 

- it is not a very efficient system in 

controlling the contract financially as the 

comparison is based on labour and plant 

only; 

- it is not detailed enough to indicate 

accurately the problem area. 
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vii) Standard Costing System 

The contractor calculates generally on a 

weekly basis, the total cost of carrying out each given operation. 

This cost is then compared with the total estimates used for the 

build-up of the total for each item rate shown in BoQ. 

Advantages: 

- it is more detailed than the previous 

systems; 

- it is the most popular method used in 

the construction industry; 

- it is efficient and quick to operate; 

- it provides a better overall view of how 

well a contract is doing in comparison to 

the unit costing system. 

Disadvantages: 

because the comparison can not be carried 

out until the completion of the operations, 

it will be too late for the management to 

take any corrective action that may be 

needed to rectify the problem area, after the 

operation has been finished; 

the system is seldom directly applicable to 

construction owing to the variety of the 

product. 
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viii) PERT/Cost (Project Evaluation Review Techniques) 

Sometimes, it is called network control. 

This system requires from each contract to be networked, the 

value of work assessed in advance. The estimate is compared then 

with reality. 

For each review of the project's progress, it is necessary to 

allocate actual cost, liability incurred and estimated costs of the 

uncompleted work. 

Advantages: 

- in the right circumstances, it would be a 

powerful tool; 

-a report can be obtained which indicates 

whether the project is ahead or behind 

schedules, and if the work has been 

performed efficiently; 

- reports can be obtained related to the 

estimated position at the end of the project 

and the change since the previous review. 

Disadvantages: 

- the system can not be applied directly 

where the work is valued by a bill of 

quantities, which related to a completed 

work rather than the operation; 

- it is a very sophisticated technique and 

requires substantial computer power which 
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limits its use; 

there is a problem of ensuring that all cost 

incurring activities are included in the 

network and any review should be mirrored 

to the project cost where necessary. So it 

is essential to use the computer for its 

calculations, by which we can make a 

comparison of the list of the activities of 

the current and previous runs; 

ix) Short Term Planning and Control System (S. T. P. C. ) 

This might be called Pre-Based Cost system. 

In this method, the Section Engineers prepare short term plans 

showing proposed activities and resources requirements. The 

planned cost is determined in advance together with the value of 

the proposed work. 

The plan is accepted if it shows a satisfactory favorable variance, 

otherwise, it is improved to a point at which no more improvement 

can be added, and as the work takes place, the manager monitors 

the work, if it is not proceeding to the plan, he will take 

corrective action while the work is still in progress (ref. 43) 

Advantages: 

- you can take corrective action while the 

work is in progress; 

- it is easy to be computerized by which the 

effort required from Section Engineers will 
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be reduced when the computer will carry out 

all the calculations on the input supplied by 

Section Engineers. 

Disadvantages: 

without using a computer, there will be a 

lot of calculations required to be done by 

Section Engineers; 

- it does not take usage of material and 

overhead costs into account; 

- the accuracy of the system depends on the 

Section Engineers themselves, who should 

have enough experience in setting up the 

plans for their sections and also in 

forecasting costs and values; 

- it does not take claims and variations into 

consideration; 

- it doesn't indicate overall project financial 

progress. 

2.2.7) Cost Coding System 

The success of a cost control system will 

depend on the extent of the ability to develop a sound system of 

identifing a coding technique for basic cost data. The reasons for 

requiring an adequate coding system are: 

a) it simplifies the data-handling facility; 

b) it provides a systematic filing system; 

c) it provides a wide range of characteristics or attributes 

37 



which can be used to define the subject to be coded. 

The coding process consists of assigning a symbol or group of 

symbols to each item in a list of items, so that any item being 

coded can be identified conclusively from all the other items 

which appear in the list. Perhaps the list of items to be coded has 

been put together in a completely random fashion, or alternatively, 

it may be classified, so that the order of the items in themselves 

is meaningful. 

However, amongst so many coding systems used on site the 

following are the most common ones (refs. 14 & 82). 

i) Alphabetical Symbols Systems 

This type of system uses alphabetical 

symbols for identifying the items in groups. 

Using a purely alphabetic coding system has the distinct advantage 

that so many symbols (letters) can be used for coding, also it is 

easy to represent a characteristic or an attribute by using the 

initial letter of that characteristic's or attribute's name. 

The disadvantages are; they suffer from the fact that there tends 

to be more errors in transcription when using these symbols, and 

they are certainly more difficult to speak and write when 

combined to form a long code word which is not easily 

pronounceable as a whole. 
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ii) Numerical Symbols Systems 

This system uses numerical symbols as a 

way of identifying the items. The advantage of purely numerical 

systems is that numbers are better understood and are more 

meaningful when it comes to rating precedence and order. Its 

drawback lies in the limitation that there are only 10 symbols, (0 

to 9) which mean that only (10) variations are available at each 

position in the code number. 

iii) Combined Coding Systems 

A combination of numerals and alphabetic 

symbols in code words is not of very great value in a business 

coding system and generally suffers from most of the combined 

disadvantages outlined above, whilst having few of the advantages. 

There are common instances of these combinations in current use. 

The system for allocating registration numbers for motor vehicles 

in the United Kingdom is the most obvious example, where it is 

found either desirable or necessary to combine the two types of 

symbols, it is found that each type of symbol rather than allowing 

a free group of mixture of the two is better grouped together. It is 

also found that the problem of differentiating between number and 

letter is less acute in this instance. 

Having made a decision about the type of symbol that will be used 

to represent the attributes of the subject to be coded, it is then 

necessary to establish the rules by which the code words will be 

constructed and what the meaning of each digit in the word will 
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be. However, there are so many different methods of coding 

(ref-14 ), it can be according to random fashion, form of mnemonic 

or standard classifications like breakdown levels or level of 

responsibilities, bill of quantities classification, method of 

measurements (like CESMM (refs. 19 &20), SMM6/7 (ref. 18)) or 

operational coding method (ref. 11). 

2.2.8) Policies to Facilitate Site Control 

There are a number of general policies which 

should be adapted in order to increase the effectiveness of a site 

control system, these are, (ref. 14): 

i) High Morale 

An organization is unlikely to continue to operate at a 

profit even with the existence of high monetary rewards for 

employees, without the rather subtle and intangible factor of 

morale. The rewards for work must include not only economic 

incentives, but also those which stem from participation, from 

doing an agreed job, from belonging and self satisfaction. These 

are characteristics of morale, a necessary ingredient for efficient 

performance. 

ii) Management Support 

Any action which is to be carried out 

successfully in a construction firm must be supported vigorously 

by management. This is a factor which must be given high priority. 

It is the management who are responsible for planning and 
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coordinating the effort of its employees. This responsibility 

includes successful leadership. 

iii) Understanding 

One of the difficulties later encountered in 

obtaining the cooperation of the employees in the administration 

of a site control system is the apparent lack of understanding of 

the objectives and uses of the system. Few persons are likely to 

carry out an assigned task with ardor and zeal unless there is an 

appreciation of how the individual parts fit into the whole. 

Time should be made available (in the form of individual or group 

conference) for explaining the objectives and uses of budgets and 

the cost control systems, how they will be administered, the 

intent of flexibility and the way in which they will be employed in 

assessing the employees performance. 

iv) Participation 

It is important to provide the employees with 

an opportunity to make suggestions regarding all phases of work 

life. This is true because no one in the company will know as much 

about a particular job as the individual performing that job. 

v) Good Communication 

This is definitely an important factor in human 

relations, with previous good communication the job will be 

administered smoothly. 
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vi) Attainable Targets 

It is true that many people readily accept 

challenges involving actions which they consider difficult, if it 

appears possible such actions can be successfully completed. 

People naturally take pride in accomplishing an especially 

difficult task. Thus when setting targets one has to set targets 

which can be attained with vigorous pursuit. 

vii) Responsibilities 

Each member of the company must be clear on 

his or her responsibilities. 

viii) Rules of Being Reasonable 

Budgets should be administered fairly and 

reasonably to individuals. 

Flexibility should be a continuing objective. It is important to 

note that controlling cost in accordance with the budget requires a 

good deal of tact and diplomacy, for example if you ask a 

hard-working man to explain unavoidable deviations, you will only 

cause possible bad feeling which will result in resistance to the 

budget. 

2.2.9) A Check List on Site Control Systems 

The following are some important designing 

points to note in any site control (ref. 3): 

- is the costing system adequate in general terms ? 
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- does information from the cost control system highlight 

the critical factors that govern the company's success in 

achieving its objectives ? 

- do good relations exist between the accounting staff and 

line management (if not why not) ? 

- is cost control information geared to the requirements of 

responsible individuals ? 

- do control reports cover both financial and related causal 

factors ? 

- are cost control requirements and reports discussed with 

recipients ? 

- are control reports brief, simple to read and relevant ? 

- are actions taken on the basis of these principles ? 

- are control reports used to indicate relative 

efficiencies? 

- is the cost control system more complex (hence more 

expensive) than is necessary ? 

- do all employees understand the cost implication of their 

work ? 

- do all employees have cost targets (where relevant) ? 

- do all who require it receive cost information ? 

- do those individuals charged with various costs really 

have control over those costs ? 

- do recipients of control information know how to extract 

the most essential facts ? 

- are cost controls established according to the nature of 

the tasks ? 

- are deviations reported rapidly ? 
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- do controls conform to the organizational structure ? 

- are cost controls flexible and economical in operation ? 

- do controls help to explain variances and to indicate the 

correction that is required ? 

- does the cost control system have the active backing of 

top management ? 

- is the system seen as being an essential part of the 

company's management process? 

- does the basis of measuring desired performance reflect 

those aspects of output and input that are important ? 

- do responsible individual accountants play a full role 

in setting cost levels ? 

- is the principle of management by exception followed ? 

- are results measured in accordance with the same units 

of measure in which the standards are set ? 

- do the benefits of the control system outweigh its 

costs? 

- are unnecessary reports eliminated, and are new ones 

introduced only when clearly needed ? 

- is the control system revised each time an 

organizational change takes place? 

2.2.10) Requirements for Efficient Site Control 

Systems 

These are some important points which are 

required to be considered by an efficient site control systems 

(ref. 3): 

_ 
project control requires periodic reports to monitor the 
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project budget and then forecast cost and commitment. The 

reports must be consistent, easy to use and in a format for 

convenient comparison; 

_ 
it is also intended to provide such management information 

on a weekly and/or a monthly basis. It is envisaged that the 

system will run as part of an integrated management 

system and also it could be designed to function on a 

stand-alone basis; 

_ 
reduce the high clerical input normally associated with 

costing systems; 

_ 
reduce the duplication of measurement and calculation 

that is common at site levels; 

_ 
reduce the delays that occur in circulating management 

information to the relevant people; 

_ 
the system must provide historical information for 

estimators and planners; 

_ 
for ease of data collection and cost monitoring, it is 

intended that the cost centers (which group the bill items) 

should be either trades (for Building work), or the activities 

(for Civil Engineering); 

_ 
the system is intended only to indicate overall good or bad 

performance of a cost center, with some comments from the 

responsible site personnel to list some of the suggested 

causes, leaving site management then to propose the 

necessary corrective actions that may be taken. 

From the above review and as a result of this literature survey, I 

have developed my questionnaire to the construction companies 

45 



(which are interviewed) on the site control systems they use to 

identify the efficiency and integration characters of their systems 

comparing with the literature, as explained in the second part of 

this chapter. 

2.3) SITE CONTROL SYSTEMS CURRENTLY USED 

The second part of this chapter explains the 

survey of thirteen construction companies in U. K., as a 

representative sample. to make this sample as comprehensive as 

possible I have selected these companies deliberately to be in 

different sizes (from very small of £1 million turn over, to very 

large of about £350 millions). I have also selected these 

companies to be of different nature of construction work (Civil 

Engineering and Building work), and from all over U. K. regions. So 

that these companies, as a sample, have well presented the 

construction industry in U. K., despite the size, the nature of the 

construction work and the region of the working site of the 

construction company in U. K. 

The survey was undertaken by interviewing the companies, using a 

questionnaire developed from the previous literature review (as 

explained in the first part), to examine the efficiency and the 

integration characters of the site control systems that the 

construction companies use. The questionnaire has included a set 

of questions on the characters of companies' site control systems 

as shown listed in the top of figure (2.3), the answers of the 

companies on the questionnaire are listed underneath in the same 

figure. The name of the companies have not been mentioned 
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according to their request. 

According to the survey, the following conditions have been 

reached in practice (ref. 4): 

- all the thirteen companies regardless of size, were using 

systems for monitoring their budget costs more than for 

controlling the site. This made their site control system, an 

accounting system whereby budgeted costs were compared 

after the activities were completed; 

eleven companies were using systems which gave an 

indication of whether a profit or loss would be made on the 

overall project, this appeared to be the simplest and 

cheapest system to use; 

eleven companies still appear to have a problem of 

collecting data for their systems as this requires money and 

sometimes large numbers of staff need to be employed, 

preparing reports on their system on a monthly basis only 

helps to reduce the time required for collecting the data; 

due to the reasons outlined in the first one above, there is 

no specific coding method being used with the system. Four 

companies have created their own coding system related to 

areas of work or to resources, the other three use Bill of 

Quantities coding system, while the remainder have no 

coding system at all; 

twelve companies have a system whereby the forth level of 

project management (i. e. General Foreman) receive a report; 

a variance exists in the level of breakdown figures provided 

by the different systems. Seven companies use systems 
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giving reports of up to three breakdown figures (i. e. labour, 

plant, material), the other five have four breakdown figures 

and one of the companies had a system giving a report of the 

overall project without any breakdown figures; 

- all the systems being used, apart from one, required the 

re-entry of the cost control data manually which influenced 

the time in producing reports by informing them about the 

results of this monitoring; 

- all the systems used selling prices (bill of quantities item 

figures ) as their standards; 

- despite the importance of updating estimated costs to keep 

the monitoring procedure as effective as possible, 

eight systems do not consider this in monitoring by 

comparing actual cost to the budgeted cost without any 

updating; 

- only one out of thirteen companies had systems giving 

feedback reports for estimators. 

2.4) CONCLUSION AND OBSERVATION 

From the comparison between the existing 

knowledge in the literature on the site control and management 

aspect, and the construction companies site control systems being 

used, I have identified the following observations on the existing 

systems, which are required to be considered in any attempt to 

improve the efficiency and the integration in the systems 

currrently used, these observations are: 

- site management in the construction industry still has not 
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reached the integration because; 

a) there are no facilities for data sharing between the 

different management systems (e. g. Estimating, 

Valuation, and Site Control). 

b) the site control results have no facility to be sent back 

to the Estimator (i. e. no feedback). 

c) even on the site, there is no passing of the data between 

the different project personnel (on and off the site). 

construction companies site control systems are still very 

simple, mostly accounting systems, with very little 

facilities for monitoring the site, as their reports come out 

after the operation has been executed. 

site management is also still suffering from the deficiency, 

as most of the efficiency requirements are still missing 

such as: providing periodical reports of site control, 

historical information for the Estimator, reducing clerical 

input, providing the weekly/monthly management 

information and reducing the duplication of the 

measurement and the calculation on site. These 

requirements have not yet been achieved by construction 

company site control systems. 

any site control and monitoring system should provide most, 

if not all, of the following controlling data on site: 

a) cost/value variance data; 

b) overall project data for preliminaries; 

c) forecasting data (for operations not yet completed and 

the estimate of project cost at completion); 

d) cost center item list; 
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e) feedback data to the estimator; 

f) short term planning and control data, 

g) material reconciliation and/or utilization data; 

h) graphical data. 

to make monitoring and controlling procedures effective, 

the site control system should have a coding system which 

lists the cost centers to which all the expenses on the 

project are related. This should ease the method of 

controlling and make it more efficient; 

the number of breakdown figures should preferably be at 

least four (i. e. labour, plant, material and subcontractors), 

this may vary from one company to another. Preliminaries 

should also be considered as one of the resources on the 

project which include plant running costs, temporary 

works and non-mechanical costs (all expenses not included 

elsewhere); 

- in addition to the above, the following points should be 

considered in developing an efficient site control system: 

a) the cost control form must be easily understood and easy 

to complete; 

b) the management team within the company must be aware 

of their responsibilities and full co-operation within the 

team is crucial; 

c) good planning must not be neglected; 

d) good relationships should be maintained with all the 

parties included in the contract (i. e: the Workforces, 

Subcontractors, Engineers, Architects, Local Authorities 

and the Promoters/Clients); 
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e) good communication and co-operation is important. 

At the end of this chapter, two research surveys have been 

undertaken. The first survey was on the existing knowledge of 

site control and management in literature. The second one, on the 

construction company's current site management systems and the 

company requirements from an integrated and efficient system. 
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CHAPTER THREE 

COMPUTER SOFTWARE FOR CONTROLLING 

CONSTRUCTION PROJECTS 

3.1) INTRODUCTION 

Although it takes more than a computer and 

a project management program to manage projects effectively, the 

advent of project management software has revolutionised the 

practice of project management and has helped project managers 

do their job better than they could in the past. 

Some of the functions involved in project management particularly 

those having to do with project control were virtually impossible 

to execute with any consistency before computers were used. 

In the first part of the research survey (as explained in chapter 

two), I have identified that computer-aided construction 

management has not achieved the requirements of efficient site 

management. All the available site control software still suffers 

from a lot of gaps which made the developing of an efficient site 

control software one of the problems that still requires a 

considerable amount of attention by the computing company. 

This chapter explains the second part of the research survey which 

was done as a questionnaire that has been developed from the 

requirements of the construction companies to identify the 

53 



problem of improving the site management in the construction 

industry to make it more integrated and efficient as explained in 

chapter two. 

The chapter has been divided into two parts. The first part 

explains the requirements of the construction companies in an 

integrated and efficient site management system. Their 

requirements were collected from interviewing thirteen 

construction companies, the same companies that have been 

surveyed to identify the systems being used and their efficiency 

and integration according to the literature (as explained in chapter 

two). In the second part, I have used these requirements to 

develop another questionnaire which was used to identify the site 

management facilities that can be provided by the site control 

software available in the market and how far it could achieve the 

construction industry requirements. 

At the end of the chapter, the missing link between the literature 

review and the construction industry from one side, and the 

construction industry and the computer-aided construction 

management software from the other side has been identified. 

From that the "Business Requirements" specification for an 

integrated and efficient site management system has been 

established as one of of the main objectives of my research, on 

which I have depended, in developing my "computer-aided" 

software model to fulfill the promise of an efficient and 

integrated site management and achieve these requirements as 

explained in chapters four and five. 
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3.2) USING COMPUTERS IN CONSTRUCTION MANAGEMENT 

Before going through the first part of this 

chapter, this review has been added to give a historical use of 

computers in construction management with the problems that 

appeared and how they have been solved, to help in understanding 

the current problems. 

Computers have been utilized in the construction industry for 

some time, notably in the fields of structural and engineering 

design. 

However, the use of computers for management applications seems 

to have been strongly resisted by contractors in the past. There 

are many reasons for this but one has been the fact that, in the 

early days, only central mainframe computers were available. 

This created a physical and psychological distance between site 

and computers, and the communication problems with remote 

computers did not make their application worthwhile. 

The advent of the mini and microcomputers should have changed 

that. Yet despite the fact that computing power is becoming less 

expensive all the time, computers still appear to be grossly 

under-utilized in the construction industry. Only 17% of the 

European Construction Industry use computers to some degree with 

no indication of any attempts of using computer-aided site 

management systems (ref. 63). 

Two surveys of interest carried out in 1979 (ref. 64 ), showed 
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that the majority of computer programs available covered only the 

areas of: 

- Estimating. 

- Planning/Network Analysis. 

- Cashflow Forecasting. 

More recently, in 1984 (ref. 49 ), this was seen to have expanded 

to include 

- Valuation 

- Accounting 

The estimating systems have grown dramatically (ref. 49), there 

are currently in the U. K. some thirty to forty different 

computer-aided estimating systems. 

Planning is also considered now as one of the longest established 

application areas of computing, and has changed relatively little in 

the last five years. The same can be said about cashflow 

forecasting. 

The valuation systems vary greatly in their levels of facility and 

sophistication, it has reached its best in a package developed at 

Loughborough University of Technology (refs. 57,62), called "PLUS 

VAL" which claimed to be integrated to Estimating system as well 

as applicable to access the valuation and measurement data to the 

Site Control system, as explained in chapter five. 

The accounting packages are largely designed for financial 
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accounting (at the company level) with only nominal facilities for 

contract costing. Generally these systems consist of one or all of 

the following modules (ref. 49 ): 

- Payroll 

- Purchase Ledger 

- Nominal Ledger 

- Sales Ledger 

- Subcontractor Ledger 

- Contract Costing 

With the exception of a few programs like "Project Cost Model", 

which lay claim to being a project cost control system, there is no 

system that could be called an efficient and integrated site 

control system. The required site control system is expected to be 

an efficient system of accounting, monitoring, controlling and 

forecasting the cost as well as the resources performances and 

which can be linked to the other construction management systems 

of: estimating, planning, cashflow forecasting and valuation, to 

give the facility of accessing the data to/from the system. 

So far, the majority of the available software was being developed 

on a "stand-alone", basis, in other words, it is self-contained and 

depends entirely on a manual input of all data, to produce its 

output. 

By and large, this is a pity, because the construction process is 

distinguished by the high level of repetition carried out by a 

contractor's various departments in estimating, recording, 
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measuring and calculating costs and quantities. Computerizing on 

a stand-alone basis may speed up the processes, but it also serves 

to perpetuate the situation. Further, computers may aggravate the 

situation in that they can often defeat the purpose of their 

application. Clearly there is a need to rationalize the 

computerization of the industry as well as some of its procedures. 

A solution, long proposed now, to this problem is the integration 

between the various construction management programs by means 

of sharing the data files or passing data between them. This will 

end in an integrated site control system which will allow the data 

to be entered once through the estimating stage to be used for 

different purposes, and the real on-site data will be sent back to 

the estimator as a feedback from the site for updating the 

estimates. It is this integration which poses problems to the 

application of computers in construction management. 

These problems of deficiency of using a computer-aided 

integrated site management system for construction projects as 

highlighted above are explained through this chapter. 

3.3) CONSTRUCTION COMPANY SOFTWARE REQUIREMENTS 

This part of the chapter, as mentioned in the 

beginning, identifies the requirements of the construction industry 

in an integrated site management system. This survey is based on 

the same interviews of the thirteen construction companies used 

in chapter two before. 
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The survey revealed the following requirements (ref. 57); 

1. All the companies asked for a complete construction 

management software system which has the ability to be 

used for any size of contract at any site conditions. 

2. Any computer software must be able to provide all the 

facilities that might be required on site to control and 

monitor the cost and expenses of the project while it is 

being executed. These facilities are: 

(a) cost/value reconciliation data; 

(b) preliminaries reconciliation data; 

(c) cost forecast for work not yet done; 

(d) feedback information to the estimator; 

(e) short term planning (STP) controlling 

information; 

(f) material reconciliation and utilization 

information; 

(g) graphical reports in addition to figures for 

the reconciliation data above. 

3. Most of the companies requested a software system 

which could provide a report to the fourth level of 

management responsibility in the company (i. e. Foreman 

level), to make their monitoring system more efficient in 

indicating the precise area of loss. 

4. The companies preferred to have a software system 

which could provide reports that are simple, detailed 

and easily understood with the minimum number of staff 

required for collecting the data. 
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5. There was a marked variation in the answers to the 

question on the breakdown figures of analysis required, 

depending on the size of the company and the project. 

However, all of them were satisfied with six breakdown 

figures of analysis as a maximum which are: labour, 

plant, material, subcontractors, preliminaries and 

overhead. 

6. All the companies appeared to be confused by the reports 

presented by the systems as most of the software gave 

reports and analysis as lists of figures. 

7. The majority of the cost of any controlling system was 

expended on staff time, therefore all the companies 

asked for software which required the minimum amount 

of staff and time. 

8. All the companies preferred to have integrated software 

covering all the management aspects such as estimating, 

valuation, planning, forecasting, cost monitoring and 

control, or at least to have software systems capable of 

being linked together whenever required. This would 

reduce the number of staff needed as well as the time 

of accessing the required data from one system to 

another. 

9. Companies required more efficient software capable of 

updating data automatically within the system so that a 

minimum number of staff can be employed and less time 

spent. 

10. All the companies required the control reports to be 

monthly, sometimes fortnightly, or even weekly for large 
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contracts. 
1 1. AIl the companies preferred to have graphical print out 

with the control reports showing them the level of 

expenditure graphically as well as figuratively. This 

makes it easier and quicker for the project manager and 

the section engineer to monitor expenses. 
12. In answering the question on the coding system 

preferred, different answers appeared depending on the 

size of the company and the nature of the project. Some 

of them preferred a Bill of Quantity items coding system, 

while others preferred any coding system which could be 

used interactively with the software package. 

13. AII the companies asked for a feedback report facility 

for the estimator to assist in updating future estimates. 

This also provides a good report of the variances in the 

costs, and from the estimates which enables a "cost to 

complete" forecast to be provided for the project. 

From the above list of the companies' requirements, I have 

developed another set of questions in a questionnaire form and 

sent them to the computing companies (which have developed site 

control software) to identify the facilities which can be provided 

from these software compared with the construction company 

requirements, as explained in the second part of this chapter. 

3.4) SITE CONTROL SOFTWARE PACKAGES AVAILABLE 

This second part of the chapter consists of a 

survey of eight site control computer software packages available 
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in the market by using a questionnaire developed from the 

construction company's requirements in an efficient and 

integrated site management system, as explained in the first part 

of this chapter. The site control software have been selected as 

they are the latest developed software in the market according to; 

the Construction Computing magazine issues, CICA (ref. 49) and 

Constt action Computing Exhibitions (at; NEC, Birmingham, October 

1987 and Barbican Hall, London, April 1988). The questions which 

were included in the questionnaire are shown in the top of figure 

(3.1), whilst the answers of the computing companies (as their 

site control software facilities compared with construction 

company requirements) are listed in the same figure as a table 

underneath. From the findings of this survey, the "Business 

Requirements" specification were established (as a conclusion of 

this survey), as a basis for developing an integrated and efficient 

site management system. 

According to the survey the following findings have been 

identified (ref. 57): 

1. None of the software available can provide all the 

requirements mentioned previously in the first part of 

the chapter. They all differ in their outputs, providing 

some requirements and missing others. 

2. The question about the coding systems used by the 

software, revealed that two of them offer the option of 

either Bill Items coding, Civil Engineering Standard 

Method of Measurement (CESMM) coding and Operational 

Bill coding, whilst the rest either use Bill Items coding 
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only or do not have a coding system. 

3. Only three packages can provide reports to the fourth 

level of company organization (i. e. Foreman), whilst the 

others provide reports to the third level (i. e. Section 

Engineer). 

4. Six packages can provide reports of 4 levels of analysis 

(i. e. labour, plant, material and sub-contractors). None of 

them consider the preliminaries to be one of the 

important figures which need monitoring. 

5. One of the most important facilities missing in available 

software is a method of automatic data feeding into the 

system where the user still has to re-enter the data 

manually, every time it is required in the systems, 

instead of accessing it from other software's data files, 

and that would save in staff and time required. 

6. The facility to link with other software systems such as 

estimating, planning, valuation, bonusing, material 

control etc. is still not as integrated as required. 

7. Three systems do amend and update data automatically 

within the system without re-entering data in addition 

to the usual manual updating facility. 

8. Only one software package out of eight can provide 

graphical reports for monitoring purposes. 

9. All the software can produce cost/value reconciliation 

reports which is the most useful facility provided. 

10. Five software packages can provide cost/value 

reconciliation reports for each valuation/measurement 

period as well as for cumulative valuation/measurement. 
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11. Although forecasting reports are very important, only 

two out of eight software packages can provide reports 

on individual activities not yet completed as well as on 

project cost estimates at completion by which we can 

control the costs more precisely as well as giving a 

wide view of the cost of the project as a whole. 

12. The computer language might not be that important but it 

is preferable to have software packages working from 

more popular computer languages (i. e. Basic or Fortran). 

That might create more opportunities to link systems to 

each other even from different computing companies. 

13. Fig. 3.1, indicates the number of users of the software 

packages. It shows that the number of construction 

companies in the U. K. using these software packages '\- 

very small, which means the remaining companies are 

either using their own systems or do not have a 

computing system at all. 

3.5) CONCLUSION AND OBSERVATIONS 

From the review of the chapter, two points 

have been examined concerning the problem of having an integrated 

site management as part of an integrated construction 

management system and how the "computer-aided" construction 

management systems can assist efficiently. These points were: 

1. what the construction companies require from the 

computer-aided software to achieve; 

2. what site management software is available and what 
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facilities they offer. 

At the end of this chapter and as far as these two points are 

concerned, I have concluded the following points as "Business 

Requirements" specification for developing a site management 

system. The specification is: 

The available software is still not as adequate, efficient 

and integrated as expected, because: 

the site control software could not achieve so far the 

requirements of the construction industry as it is still 

inadequate for achieving the integration required in the 

site management, because it is still mostly 

a self-contained system that has not got the ability to 

accept or access data; 

there is a big shortage in the control reports on site and 

the reports that can be provided from the available 

software are not efficient in indicating the loss making 

operations; 

the control data provided by the available software 

appears after the operation has been executed, that 

makes the controlling procedure on site efficient; 

there c'r still some deficiency points in the available 

software such as: 

a) it does not reduce the number of staff 

required on site; 

b) it does not consider the site practices (e. g. 

claims, variation orders, daywork and price 

fluctuation); 
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c) the presentation of its control reports are 

very poor and difficult to understand; 

d) there is no reduction in the duplication of 

the data entry through the software; 

e) the data updating is still done manually 

outside the software. 

_ 
Any attempt to develop a site control software must 

achieve the construction industry requirements as its 

objectives, the literature must also be considered as 

theoretical guidelines in that attempt. The contribution 

of the computing people must also be considered to 

achieve the required efficiency in operating such 

software by using the "computer-aided" techniques and 

their programing experience software. 

_ 
The simple way to succeed in having an integrated 

system, at least in the short term, is to adopt a series of 

separate functional systems without worrying about 

integration. Even if the chosen package offers integration 

it may be better to operate in a non-integrated fashion 

until real problems of the integrating system are tacked. 
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CHAPTER FOUR 

A DESCRIPTION OF PLUS COST 

4.1) INTRODUCTION 

From the research survey which I have 

undertaken to examine the adequacy of the available site 

management software as integrated and efficient as expected by 

the construction companies (as explained in chapters two and 

three), the first two objectives of the research have been 

achieved. I have concluded that the site management software is 

still inadequate in the sense of integration and efficiency, and the 

use of computers still behind in solving this problem. To help solve 

this problem, there are a set of requirements "Business 

Requirements" specification, that must be considered in any 

attempt of developing a "computer-aided" software for a site 

management system. These requirements (as listed in chapter 

three) are demanded by the construction companies to be achieved 

by using a computer-aided site management system, so that using 

the computer in this field of construction management (site 

management) will reach the same development that is in the 

Estimating, Valuation, Planning and Cashflow Forecasting fields. 

Having achieved the first objective of the research, the other 

objectives have then been fulfilled. I have developed a 

computer-aided software model called "PLUS COST" (site 

management PLUS COSTing), linkable to Estimating, Planning, 
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Valuation systems. "PLUS COST" is expected to achieve the 

"Business Requirements" specification of having an integrated and 

efficient site management system, by filling the gaps that I have 

identified from my research survey such as; data sharing between 

the construction management systems, accessing site controlling 

results data back to the Main Office and better control reports on 

site to control the cost and the performance of the overall project 

and its resources efficiently. 

By developing "PLUS COST" and using it on site as an integrated 

site management system, the rest of my main research objectives 

of having an integrated site management system linked to the 

other construction management systems as well as achieving an 

integrated use of the site control data between the site and the 

Main Office, will be reached. Also through "PLUS COST" all the 

secondary objectives of the research (as listed in chapter one) 

will be achieved. 

This chapter explains only the general features and the 

specification of "PLUS COST" in brief and the functions it can 

achieve. Some of these functions such as: calculation of claims, 

variation orders and price fluctuation are in existence in the 

valuation systems as valuation functions, but in "PLUS COST", they 

are included to work as control functions for adjusting the on site 

figures for the cost/value reconciliation. A few of the other 

control functions exist in the available site management software, 

but are not as efficient in controlling the site as in "PLUS COST" 

(as explained in the following chapters). 
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The description of "PLUS COST" software general features is 

provided under the following headings: 

- System's General Description; 

- Price Adjustment for Inflation; 

- Starting a New Contract on The System; 

- Working on an Existing Contract. 

Through this chapter, the description of these headings and the 

system entry is explained briefly with the integration and site 

control functions available under each heading, while the 

following chapters (chapters five to ten), will describe these 

functions in detail and explain the reasons behind their essential 

existence in "PLUS COST". Also this chapter explains some general 

features which I have developed in "PLUS COST", to increase the 

efficiency of achieving these functions. The chapter then explains 

the proposed way of using "PLUS COST" on site to operate 

efficiently. Lastly the chapter describes the costing and the 

controlling tasks of "PLUS COST" with its internal procedures for 

achieving each of these tasks. 

4.2) GENERAL DESCRIPTION 

I have developed "PLUS COST" as a software 

model to provide facilities for achieving the following functions 

for both Building and Civil Engineering contracts: 

accepting the estimating and valuation data accessed 

from the other construction management systems; 

contract price adjustment for inflation; 
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cost accounting of the contract; 

costing and performance control of labour and plant on 

site; 

the provisions of information for the management of 

material purchasing, utilization and usage on site; 

preliminary control on site (both, preliminary items and 

in-rate); 

sub-contractor's site costing and control; 

value/cost adjustment on site for claims and variation 

orders; 

the provision of information for cost/value 

reconciliation; 

the provision of feedback information to the estimator 

and the upper levels on/off site of the construction 

organization; 

the provision of information for short term planning and 

control to the section engineer; 

the provision of information for cost forecasting; 

it is also a data base system providing site information 

on claims and variation orders and their valuation for 

both main and sub-contractors. 

PLUS COST is composed of 22000 lines of ANSI FORTRAN 77 code 

which take up (430) kilobytes of memory. The system is currently 

held on a PRIME 750 minicomputer at Loughborough University of 

Technology. 
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4.3) PRICE ADJUSTMENT FOR INFLATION 

"PLUS COST" aids price adjustment for 

inflation as one of the value and cost adjustment functions on 

site, by the formulas used for both Civil Engineering and Building 

contracts. The tasks required to be undertaken by the user are 

described in chapter nine. These tasks are data capture and 

maintenance of the appropriate files of indices. 

The system aids the user in the performance of these tasks by: 

- prompting him to type in the appropriate indices as and 

when they become available; 

- storing the indices typed in; 

- providing the user access to indices already stored for 

inspection, amendment or deletion. 

These indices are required to be entered before starting to use the 

system for costing purposes as explained in chapter nine. 

4.4) WORKING ON A NEW CONTRACT 

Through this heading, "PLUS COST" will let 

the user work on a new contract not entered before. "PLUS COST" 

can support up to 5 contracts. 

The data entry of adding a new contract starts after the system 

has been entered successfully and the option "To Work On a New 

Contract" has been selected from a list of four headings. Once the 

right option has been selected, "PLUS COST" will prompt the user 
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to type in the general data of this new contract which includes 

data about the contract, the client, the Architect/ Engineer and the 

Contract Total as shown in figure (4.1). I have learned from my 

research that this general data of the contract is essential to 

identify any contract from the contractor's point of view. To make 

the system as secure as preferred, I have developed "PLUS COST" 

to require two passwords for operating the system, one at the 

beginning before getting into the system, and one for each 

contract in the system, so that only the people who know the 

passwords can use the system. 

If the user selects to file the data, the system will store the data 

as typed-in data and take him to the "Main Menu" of the system to 

let him enter the data on the contract which already exists, as 

shown in figure (4.2). 

4.5) WORKING ON AN EXISTING CONTRACT 

To gain access to the control functions of 

the system or to get any information on a contract entered before, 

the user needs to know the contract number and its password, and 

the system will then take him to the Main Menu of the system 

after showing the required contract general data on the screen 

making sure it is the right one. 

In the Main Menu of "PLUS COST", I have included the following 

options, figure (4.3): 

- Data Preparation; 
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- Bonusing Indices Data; 

- Labour Control; 

- Plant Control; 

- Material Control; 

- Preliminary Control; 

- On-Cost Overheads Control; 

- Daywork Sheets; 

- Claims; 

- Variation Orders; 

- Preparing Reports; 

- Feedback Comments; 

- Exit. 

The achievement of the site management requirements through 

each option is explained briefly as follows. 

4.5.1) Data Preparation 

This transaction builds up details of all the 

data which may be accessed from other construction management 

systems of: Estimating, Planning and Valuation, if they are 

available to be linked to "PLUS COST", so that the integrated data 

required to be entered through this option will be accessed from 

these system's data files. Thus there will be no need to go through 

this option, as explained in chapter five. This data is: 

- Bill Item Data; 

- BoQ Valuation Data; 

- Resources Data; 

- Sub-Contractor's Data; 
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- Cost Center Data; 

- Section's Data; 

- Unfixed Material Data; 

- Engineer's Assessments for Price Adjustment. 

The data will then be used through the system for costing and site 

controlling procedures, so that the user has to select this option 

as the first step before going through the other transactions 

(options), in case there is no access for this data from the other 

systems as mentioned above. 

Through this transaction, I have developed "PLUS COST" to achieve 

the requirements of having a site management system which can 

operate as an integrated system as well as being self-contained, 

when it can accept data accessed from other management systems 

such as; Estimating, Valuation and Planning. By entering this data 

manually at the beginning of this transaction the system will be 

stand-alone (self-contained). The using of this transaction and 

the data required is explained in detail in chapter five. 

4.5.2) Bonusing Indices Data 

This transaction prompts the user to enter 

the data about the incentive schemes used on site (if there is any) 

by typing in the bonusing indices which are suitable for the 

incentive schemes used for the labourers of that contract, as part 

of labour cost calculations. 

This transaction is optional, if there is not an incentive scheme 
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working on site, for labour, the user need not to get into this 

option and the system will automatically leave out bonuses in 

calculating labour actual cost. 

Three incentive schemes the user can select through this 

transaction, are: 

- Piecework Scheme; 

- Profit Sharing Scheme; 

- Standard Bonus Scheme. 

Through this transaction in "PLUS COST" 
, the value of the Bonuses 

for labour weekly according to the work done can be calculated, to 

be added to the labour basic cost of the working hours to produce 

the labour gross site cost. 

4.5.3) Labour Control 

Through this transaction, the system can 

calculate the weekly site cost of labourers and produce some 

on-screen control reports of labour productivity by using the site 

allocation sheets, from which the data about the labour working 

hours will be typed into the system weekly, so that the wages of 

labourers can be calculated automatically by the system. Both 

types of labour operating on-site systems can be provided by 

"PLUS COST" as Individual Labourers or Labourers in Gangs system. 

4.5.4) Plant Control 

The system prompts the user who selects 

this transaction to enter the data from weekly plant site sheets 
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(Time and Task sheets), for the purpose of doing the calculations 

for plant cost and producing the cost and utilization reports as 

on-screen weekly reports. 

4.5.5) Material Control 

PLUS COST provides this facility which allows 

the user to: 

coordinate the purchasing and delivery of material; 

monitor the usage of material and its wastage; 

monitor the utilization of material; 

get a summary of the used materials, the suppliers, 

orders and deliveries. 

The system achieves this by storing and maintaining data on 

suppliers, purchases, orders, deliveries, stocks of materials not 

yet used, wastage and utilization allowances. 

The control reports can be provided by the system as on-screen 

and print out reports. 

The above four options are explained in detail in chapter six. 

4.5.6) Subcontractor Control 

As one of "PLUS COST" control objectives is 

costing and controlling subcontractors on site, this objective has 

been achieved through this option by providing data on: 

- Subcontractor Weekly Payments; 

- Monthly Liabilities of Subcontractors; 
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- Subcontractor Claims Registration and Measurement; 

- Subcontractor Variation Orders; 

The system will also do the required calculation to produce the 

actual cost of the sub-contractor to be used in producing the 

actual cost of the work done. This will then be compared with the 

estimated cost in the reconciliation reports of the project as a 

whole. The system provides through this option some on-screen 

reports of weekly letting margins, monthly liabilities and monthly 

accounting. 

Chapter seven explains how this option can achieve the 

subcontractors control on site. 

4.5.7) Preliminary Control 

In this transaction, PLUS COST controls both 

types of preliminaries; 

- BoQ preliminary items; 

- preliminary in-rates of the BoQ items. 

The first are the items which are considered as preliminaries in 

the BoQ as well as the items that can not be related to any cost 

center. The second are as one of the break down figures of BoQ 

item rates such as labour, plant, material and subcontractors. 

The user enters the site data monthly, and the system will do all 

the calculations required for controlling both types of 

preliminaries on site and producing on-screen and print out 
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reports. 

Chapter eight has a full description of this facility in "PLUS COST" 

4.5.8) On-Cost Overheads Control 

I have added this transaction to "PLUS COST" 

so that the user could type in all the additional costs on the labour 

wages and bonuses for calculating the total gross actual labour 

cost. 

On-cost overheads are usually considered at the estimating stage 

as a percentage of estimated labour cost. 

However, the user, through this option can type in the on-cost 

labour overheads weekly, as explained in chapter six, and the 

system will add them to the labour wages and bonuses to calculate 

the actual gross labour cost. 

4.5.9) Daywork Sheets 

"PLUS COST" prompts the user to type in any 

daywork data from the daywork sheets to be added then to the 

other costs in calculating the actual costs of the work done 

weekly. 

The full description of this facility is discussed in chapter nine. 

4.5.10) Claims Registration and Measurement 

I have developed "PLUS COST" as one of the 
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site adjustment practices to deal with the losses and/or expenses 

type of claims only, and not extension of time claims. The system 

deals with both types of claims (accepted and not yet accepted). 

The system adds the values of accepted claims to the actual value 

of work done from one hand, and mentions that there is money that 

might come from claims not yet accepted with the valuation 

calculated on the other hand. 

In this transaction, the user will be prompted to enter the data on 

the registration and measurement of claims which are for main 

contractors only. This is explained in chapter nine The claim for 

sub-contractors is dealt with through "Subcontractor Control" 

transaction as explained in chapter seven. This option could exist 

in the valuation systems to calculate the value of the main 

contractor's claim for the interim valuation purposes, but not for 

controlling purposes as explained above. 

4.5.11) Variation Order Registration and Measurement 

Through this transaction, "PLUS COST" 

allows the user to enter the data on registration and measurement 

of the variation orders, and the system will calculate the value of 

these variation orders at each valuation to be added to the actual 

value to produce the actual gross value of the work done, and this 

value will then be used for producing controlling reports. The 

system prompts the user through this transaction to get on-screen 

reports on variation orders summary and accounts. 

Chapter nine explains this transaction in "PLUS COST" and the way 
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of using it, as one of the value adjustment elements on site. 

The variation order's calculation facility can exist in a valuation 

system for the same reasons as the claims which are mentioned in 

the previous option. 

4.5.12) Preparing Reports 

This transaction prompts the user to get a 

list of the following control and feedback print out reports from 

the data entered through the previous transactions as well as that 

data accessed from the other construction management systems 

and by doing some calculations inside the system. These reports 

are: 

- Cost Monitoring Reports; 

- Value Monitoring Reports; 

- Cost/Value Monitoring Reports; 

- Budget Costing Reports; 

- Cost Center Costing Reports; 

- Short Term Planning and Control Reports; 

- Overall Project Preliminary Reports; 

- Material Usage Reports; 

- Estimator's Feedback Reports; 

- Cost/Value Comparison Graphical Reports. 

From the above list, a set of 18 control and feedback reports with 

an optional time period (weekly, monthly or to-date) can be 

provided in addition to those on-screen reports, so that an 

efficient and integrated controlling procedure of the project on 
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site has been achieved with the cooperation of the off-site 

personnel. 

However, chapter eleven describes these reports in detail with an 

explanation of why these reports are essential to the construction 

organizations on/off site in controlling the projects. 

4.5.13) Feedback Comments 

Because feedback is considered as one of the 

important objectives of achieving an integrated site management 

system on site, as I have identified from my research survey on 

the adequacy of the site management system, I have developed 

"PLUS COST" to achieve this identification through the system for 

the purpose of reaching this objective by linking the system to 

the other construction management systems and sending the data 

produced by "PLUS COST" back to them. 

"PLUS COST" can provide the feedback data to the upper personnel 

on/off site in two ways. In addition to "Estimator's Feedback 

Reports", as one of the reports that can be obtained from 

"Preparing Reports" option, "PLUS COST" has also this transaction, 

through which the user can add his comments (up to twenty 

comments each time) on any of the reports which are mentioned in 

section (4.5.12) of this chapter , 
before sending it back to the 

higher levels on/off site. 

By this, the feedback facility will involve the whole construction 

organization and any construction personnel who is on/off site can 
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obtain figured reports on any operation on-site with the comments 

of the personnel who were in charge of carrying out that operation. 

Chapter ten explains this facility and describes how the system 

could achieve an integrated feedback through the construction 

organization both on and off site. 

The flow chart of "PLUS COST" in figure (4.4) shows the system's 

"Main Menu" option with the data which can be obtained from these 

options through the system and then shows how this data will be 

used by the system to produce the output controlling and feedback 

reports. 

4.6) THE GENERAL FEATURES OF "PLUS COST" 

In addition to the previous controlling and 

integration function, the following are the general features of 

"PLUS COST", on which I have developed the system to increase the 

efficiency of achieving these control functions to improve the use 

of computers on site. These general features were identified as a 

result of my research survey (as explained in chapters two and 

three). The features are: 

1) The coding system used for Bill Items is CESMM for civil 

engineering and SMM6/7 for building contracts which are 

the same ones used in INTEREST (ref. 55), PLUS CASH 

(ref. 79), TIANAREBA (ref. 80) and PLUS VAL (ref. 75) 

systems (these systems will be used to access the data 
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to "PLUS COST" as explained in chapter five), for the 

reason of standardization for integration between the 

construction management systems. Also because the 

CESMM as it stands is a practical proposal that allows 

consistent coding of input within and between contracts, 

and the same can be said about SMM6/7. 

2) The system uses cost center as standards for 

controlling and monitoring costs and values. These cost 

centers can be activities, trades or any type of grouping 

which is used to group the bill items in the other 

systems, so that the data accessed would be used in 

"PLUS COST" in the same groups as the cost center 

3) The resources will be given numbers for each, at the 

beginning, and when they come again through entering the 

site data it will only require the number of the resource 

to be entered. 

4) To overcome the complexity in using computer software, 

I have developed " PLUS COST" to be a command-driven 

interactive system which presents the user with the 

menu of options at every stage. This provides flexibility, 

in which the user can proceed through the system in his 

own sequence and at his own pace. It provides prompts 

and guidance to the user. 

5) Also to make the system easy to use, I have developed 

it to prompt the user to answer the questions which 

are shown on the visual display unit (VDU) each time by 

the required site data which is the same as if he is 

filling in site sheets used by the manual system. 
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6) The system has a facility to show the question again on 

VDU and ignore any data typed in by the user as an 

answer, if the system found it not logical to be accepted 

before going to next question. 

7) In addition to that, "PLUS COST" has the facility to give a 

chance to the user to amend the entered data or get out 

of the system before filing it by giving a list of three 

options (to amend, to file or to exit) after each time the 

data is typed into the system. 

8) Through "PLUS COST", there is no need for the data to be 

entered twice at any stage, because the system is 

developed to store the data which are entered for the 

first time in data files to be used through the system 

whenever required automatically and that reduces the 

duplication and the calculation that is common at site 

level. 

9) To make the system for both Civil Engineering and 

Building contracts as general as possible, I have 

developed "PLUS COST" as a set of subroutines, so that 

the system can be easily modified to suit the conditions 

of the site it is applied to. 

10)The reporting system I have developed will provide two 

types of reports through "PLUS COST", one as quick 

on-screen view reports with each option of the system, 

and the other as print out reports through "Preparing 

Reports" option. 

1 1)The line of analysis of reconciliation reports is optional, 

with up to six breakdown figures (labour, plant, material, 
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subcontractor, preliminary and profit/overheads). 

4.7) USING "PLUS COST" ON SITE 

To use "PLUS COST" for controlling the 

construction site efficiently, a terminalized system is preferred, 

in which a set of terminals one for each site of the project may be 

used to access the data from the site which is entered through a 

microcomputer and VDU to the Main Frame at the Main Office 

through these terminals as shown in figure (4.5. ) 

This terminalized system may have a sub-system on the site, so 

that the controlling reports with the comments on them from the 

personnel in charge of the site to the higher on-site personnel can 

be accessed whenever required. The system can also be connected 

to the off site main office departments to interchange the data 

between the site and the Main Office departments. 

By having such a system the data can be accessed from Estimating 

, 
Planning and Quantity Surveying departments at the Main Office 

to the site, and then the actual costs and values will be sent back 

to these departments as figures or graphical reports from the site 

to update their estimates and plans. 

However, the flow of data in and out of the system and the 

involvement of the construction organization on and off site in 

providing this data is shown in figure (4.6). 

90 



MINI-COMPUTER AT EACH 
SITE OR SECTION 

MAIN FRAM AT THE MAIN OFFICE 

DATA ACCESSED FROM MAIN 
FRAM TO THE SYSTEM 

END THE SITE DATA 
AS FEEDBACK TO THE 
MAIN OFFICE 

------------- 

1 

DATA ENTERED BY SITE PERSONNEL 
INTO THE SYSTEM BY VDU 

t- --------------------- 

FIGURE (4.5); ON-STIE "PLUS COST" SYSTEM LINKED TO THE OTHER 
MANAGEMENT SYSTEMS AT THE MAIN OFFICE THROUGH 

TERMINALS 
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4.8) THE COSTING AND SITE CONTROL PROCEDURES IN 

"PLUS COST" 

The steps and the tasks that "PLUS COST" is 

carrying out in site costing and controlling procedure is 

illustrated in figure (4.7). They are to: 

- determine the actual cost of the work done for each cost 

center, by determine the following: 

Labour cost which includes; labour wages, 

bonuses, and on-cost overheads. 

Plant cost which includes; plant hire cost, 

non-operational cost and any extra costs. 

Material cost includes; cost of fixed 

material and wasted material. 

Subcontractor's costs includes; 

subcontractor payments, claims, variation 

orders. 

Preliminary costs includes; all the site 

costs other than those mentioned above, 

both preliminary in-rate and preliminary 

items. 

- determine the value of work done as daywork by; 

* Determining quantities of each resource 

used from daywork sheets; 

* Multiplying by unit rate; 

* Summing up all resources. 

determine the value of claims both accepted and not yet 

accepted by: 

Looking up all the claims; 
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DETERMINE THE ACTUAL 
COST OF THE WORK DONE 
FOR EACH COST CENTER 

DAYWORK VALUE 

ACCEPTED AND NOT 
'TED FOR EACH COST 

DETERMINE THE VALUE OF 
THE VARIATION ORDERS 

......................... 
TE RF. IINE FLUCTUATED 

I: ý 
d ALUE/COST AND 
'ýSTALLMENT OF ADJUSTED 

COSTNALUE 
RECONCILIATION FOR EACH 
COST CENTER 

COST/ VALUE VARIANCES 

.......................................... 
TASKS 

determine labour and plant 
cost from allocation sheets 

determine used material 
cost 
determine sub-cotractor 
cost from payment sheets 
and liability statements 

determine used preliminary 
cost 

sum for all above costs 

determine quantities of 
resources from daywork 

sheets 
multiply by unit rates 
sum for all resources 

look up all the claims 
sum the value of the claims 
accepted then not yet 
accepted tor each cost 

look up all the variation 

orders 

sum the value of the 
variation orders for each 
cost center 

update all the indices tiles 
determine effective value 
and cost for each cost 
category 
multiply by appropraite 
factors and sum 

determine the actual cost' 
value for each cost center 

determine the estimated 
cosVvalue from the 

quantities used 
compare actual/estimated 
cosVva lue 

reconciliation the bill rates 

determine estimated value/ 

cost of the work done for 

each cost center 

determine actual cost for 

each cost center 
determine actule value fron 
Boo plus variation and claim 
compare actual/estimated 
cost/value for each cost 
center 

FIGURE(4.7); THE STEPS OF THE SITE COST RND CONTROL 
PROCEDURE IN 'PLUS COST' WITH THE TRSKS 
INVOLVED 



Summing up the value of claims accepted 

and those not yet accepted separately. 

- determine the value of variation orders by: 

Looking up all the variation orders; 

Summing up the value of variation orders for 

each cost center. 

- determine the fluctuated value and installment of 

adjustment items by: 

Updating all the indices files; 

Determining effective value and cost for 

each category; 

Multiplying by appropriate factors and 

summing up. 

reconcile the cost/value at direct cost or selling price 

rates by: 

Determining the actual cost /value for each 

cost center according to the breakdown 

figures; 

Determining the estimated cost/value for 

each cost center according to the 

breakdown figures; 

comparing the actual/estimated cost/value 

of the work done for each cost center; 

reconciliating of the bill rates for future 

work. 

- determine the cost / value variances by: 

Determining the total estimated value/cost 

of the work executed for each cost center; 
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Determining the total actual value/cost of 

the work executed for each cost center; 

comparing the actual/estimated value/cost 

at each cost center. 

_ produce a list of output control reports by: 

Determining the actual value of the work 

done from BoQ, plus variation orders, 

claims accepted and inflation, and that for 

each cost center; 

Determining the estimated cost of the work 

done using BoQ direct cost for each cost 

center; 

Determining the actual cost of the work 

done for each cost center from site costs 

and payments to subcontractors; 

Determining the comparisons and presenting 

them in reports for each cost center in 

figures or as graphs. 

produce feedback output reports by: 

Determining the variances between the 

actual/estimated cost and value according 

to the breakdown figures of each cost 

center; 
Presenting the variances in controlling 

reports according to the breakdown figures 

of each cost center; 

Adding the comments of the site personnel 

at the end of these reports with the date of 
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the comments and the position of the site 

personnel. 

4.9) SUMMARY AND CONCLUSION 

The following points are the summary and 

conclusion of the work I have done through this chapter: 

1- In this chapter, I have developed an integrated 

computer-aided site management model called "PLUS 

COST" (site management PLUS COSTing) to achieve the 

construction industry requirements "Business 

Requirements" specification as a result of my survey on 

the adequacy of the available site management systems 

as the first main objective of the research. 

2- Through "PLUS COST" I have also achieved the other two 

objectives in an integrated Site management software. 

Firstly using a computer-aided system to assist an 

integrated site management system linked to the other 

construction management systems. Secondly reaching an 

integrated use of the site controlling results by sending 

them as feedback to the Main Office. 

3- Considering these objectives as well as the "Business 

Requirements" specification, I have developed "PLUS 

COST" to work under four headings. Under these 

headings, the site integration and control functions are 

developed. 

4- These functions of "PLUS COST" 
, are 

adjusting the actual value/cost of the 
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contract from the site practices: 

cost accounting and performance control 

for labour and plant; 

managing the material purchasing usage and 

utilization on site. 

preliminary control on site; 

cost and control of subcontractors on site; 
feedback facility to the estimator and other 

higher personnel on/off the site; 

a documentary system for controlling and 

valuing the site practices such as; claims 

and variation orders, etc. 

5- In addition to the above integration and control 

functions, " PLUS COST" has also a set of facilities, 

through which I have made " PLUS COST" a system which 

is easy to use, and efficient in achieving the functions 

which are s ummarized in the following points: 

a) The coding system used in PLUS COST is 

the one used in CESMM and SMM6/7 for Civil 

Engineering and Building contracts 

respectively for the standardization of 

being integrated to the estimating, planning 

and valuation and measurement software, 

which use these systems of coding. PLUS 

COST using cost centers as standards for 

controlling costs on site; 

b) "PLUS COST" has the facility to amend or 

edit any entered data through different 
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ways, either by choosing "to amend" option 

after entering a group of data, or the 

system itself re-shows the question again 

on the screen if the answer was not logical; 

c) I have developed "PLUS COST" to work as 

a command-driven interactive system 

which presents the user with a menu of 

options at every stage. Through these 

options, the system will prompt the user to 

enter site data similar to that to be filled in 

site sheets. 

d) The other facility of "PLUS COST", is "no 

duplication in data entry" through the 

system by filing the data which is entered 

the first time to be used whenever required 

again; 

e) "PLUS COST" internal structure is in a set of 

subroutines, to make modifying the system 

to suit the required site conditions much 

easier. 

f) Using "PLUS COST" on site can be very 

efficient by using terminals linking the site 

to the Main Office, so that the data entered 

from the site by using microcomputer, at 

each site or section is then accessed to the 

Main Office through the terminals; 

6- By using PLUS COST, a better controlling system has been 

achieved by having a better communication and data 
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accessing system between the Main Office departments 

and the on-site organization and between the different 

levels of on-site personnel themselves. 

7- Using PLUS COST on site instead of the manual system 

for controlling the site will reduce the number of 

staff required by using only one or two persons to feed 

the system. It will also save the time required for 

collecting the site data and doing the calculation and the 

paper work used on site. 

8- Once the data is entered into PLUS COST from the site, it 

will be immediately accessed to the Main Office and the 

costing and controlling reports will be produced in less 

than 5 minutes. It used to take about 15 days to get 

the reports ready in the manual system, because of the 

time required for collecting the data, accessing it to the 

accounting department and then calculating the cost. 

9- PLUS COST saves a lot of the clerical work such as 

filling in sheets, doing calculations, documenting the 

files and then issuing payment sheets. 

From reading this chapter, it can be observed that in developing 

"PLUS COST", I have achieved the requirements of the construction 

industry which leads to an integrated and efficient site 

management, by having a list of integration and control 

functionsin the system. Through each of these functions, "PLUS 

COST" has achieved part of these requirements (as explained in the 

following chapters), and by having all these functions at the same 

time through the system structure, the research objectives of 
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using computer-aided construction 

achieving the required integration 

management have been fulfilled. 

management 

and efficiency 

to assist in 

in the site 
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CHAPTER FIVE 

INTERFACE BETWEEN SITE MANAGEMENT AND OTHER 

MANAGEMENT SYSTEMS 

5.1) INTRODUCTION 

In the majority of cases, existing management 

software are independent systems in the sense that they do not 

share common data files or pass data amongst themselves (ref. 

70), this has been identified from my survey on current site 

control software available in the market (as explained in chapter 

three). This lack of integration is as surprising as it is 

undesirable, considering the inter-related nature of the individual 

functions they support. For instance, the construction programme 

of a project has a great influence on the estimate of cost as well 

as its cashflow forecast, whilst the basis of any site control must 

be the figures which are prepared by the estimator before 

submitting the tender (ref. 71). On the other hand, through an 

integrated construction management system, the site control 

system could provide feed-back to the estimator who will be 

responsible for pricing more competitive tenders in the future. 

In chapter four, I explained the achievement of one of the 

objectives of the research by developing a software model called 

"PLUS COST" which expected to achieve the "Business 

Requirements" specification of an efficient site management 
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system. This chapter explains the achievement of another 

objective by examining the feasibility of an integrated site 

management system linked to the other construction management 

systems of: Estimating, Planning, Cashflow Forecasting and 

Valuation. The chapter also explains how "PLUS COST" could 

achieve this objective by being an integrated site management 

system as well as self-contained (stand-alone). 

This chapter has been divided into three parts. The first part 

explains the construction organization and its functions. It also 

identifies the flow of the management information through each 

function. The second part concentrates on the site management 

function because this is the function covered by "PLUS COST". 

Through this part, details of the management data required for the 

site management from the other functions are given and the 

contribution of each function in proving part of this data is shown. 

At the end I have identified the "Data Requirements" of an 

integrated site management system linked to the other 

management functions. In the last part of the chapter, I explain 

how "PLUS COST" can achieve these requirements to justify the 

system being an integrated site management system linked to the 

other management systems as well as being self-contained. An 

integrated computer-aided construction management software 

developed at the Civil Engineering Department of Loughborough 

University have been selected to be used in examining the 

integration of PLUS COST. Each piece of the software can achieve 

one of the management functions of Estimating, Planning, 

Cashflow Forecasting and Valuation. The software has been 
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examined to identify the management data that can be provided 

from their data files comparing with the "Data Requirements" of 

an integrated site management system. This part then explains 

how I have developed "PLUS COST" to achieve the required data 

integration by accepting the management data from these 

software data files through the system to use it in its site 

management functions. At the end I explain the self-contained 

facility in "PLUS COST" to be used in case no such management 

software are available for accessing the data. 

The conclusion of this chapter achieves another main and 

important objective of my research which is; " to examine the 

feasibility of an integrated site management system linked to the 

other management systems and to produce the "Data Requirements" 

for such an integrated computer-aided site management system. 

This chapter also achieves the objective of developing an 

integrated computer-aided site management system linking to 

Estimating, Planning, Cashflow Forecasting and Valuation systems. 

5.2) FLOW OF INFORMATION THROUGH THE MANAGEMENT 

FUNCTIONS 

There is a wide range of variation in 

organization structures amongst construction companies. The 

most common organization of the contractor's management 

functions are (ref. 70): 

- Estimating; 

- Planning; 
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- Cashflow Forecasting; 

- Valuation; 

- Accounting and Cost Control 

The reasons for these particular functions are, firstly that they 

are easily identified as the basic building blocks of any 

organization and, secondly, that there is a general tendency to list 

commercially available software under those functions (ref. 70). 

All the construction companies, I surveyed, have the same 

structure for their organization. 

Before examining the feasibility of an integrated site management 

function linked to the other functions, this first part of the 

chapter reviews briefly each of the above construction 

management functions with its management information which can 

be used for site management. 

This review gives a complete picture of "Data Provision" of the 

other construction management functions to the site management 

function through an integrated construction management system. I 

have used the review, later in this chapter, in identifing the "Data 

Requirements" of an integrated site management. 

5.2.1) Estimating 

Estimating is defined by the Institution of Civil 

Engineers (72) as the task of determining the right price for the 

contract BoQ item rates, at which the contractors can carry out 
the contract. 
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During estimating, the contractor is subject to two opposing 

pressures. On one hand his price should be so low that he will win 

the contract against his competitors. On the other hand, his price 

should be so high that he makes an acceptable level of profit on it. 

By following certain steps in producing an estimate of civil 

engineering works as described by McCaffer and Baldwin (73) and 

Ndekugri (75) or building work as described by Seeley (74), the 

following information is produced: 

* For Civil Engineering Work (ref. 75): 

- BoQ; 

- Analysis of the BoQ; 

- Contract dayworks schedules; 

- Take-off data; 

- Preliminaries budget; 

- Resources reconciliation; 

- Corporate resources costs data; 

- Contract resources costs data; 

- Schedule of average rates; 

- Unit/Standard costs; 

- Labour, plant and material output rates; 

- Budgeted profit and loss account; 

- Budgeted balance sheet. 

* For Building work (ref. 76): 

- BoQ; 

- BoQ build-ups; 

- Analysis of daywork schedules; 
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- Unit/Standard costs; 

- Labour, plant and material output rates; 

- Material usage and wastage rates; 

- Budgeted profit and loss account. 

If such estimating steps have been followed and the above 

information provided at the estimating stages as well as the 

estimates, such an estimating system will be quite effective in 

providing data for both types of contracts (civil engineering and 

building). This data will be used later in monitoring and 

controlling the performance of labour and plant as well as the 

material usage on site by comparing such estimated output and 

usage figures against the actual. The information listed above 

must, by necessity, be provided by an estimating system in 

addition to the basic estimate. 

5.2.2) Planning 

The term planning as used in the construction industry 

appears to mean different things to different people. Pilcher (74) 

defines it as; "the drawing up of construction programmes", also 

Cooke (77) suggests that the procedure involved in planning may 

vary from company to company. The definition I adopted in this 

research is that of Moder (78), who defines planning as; "the 

process of preparing for the commitment of resources in the most 

economical fashion". 

A literature survey by Ndekugri (75) summarized the procedures of 

planning which once they have been achieved successfully, 
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produce the following information: 

- The Master Program; 

-A Schedule of Labour Requirements; 

-A Schedule of Material's Requirements; 

-A Schedule of Sub-Contractors and Suppliers; 

-A Schedule of Information Required from Consultants; 

A Schedule of Activities and their Resources and 

Requirements; 

-A Schedule of Resource Constraints, Resource Type and 

Description. 

The above list of planning information is ideal for any efficient 

planning system and may be used to plan and schedule the work in 

any construction project. This information of scheduling the 

project resources to their activities/cost centers will simplify 

the way of controlling such resources later on site by using the 

same cost centers to calculate and control the actual cost/value 

against the planned figures. 

5.2.3) Cashflow Forecasting 

The relationship between the cost 

liabilities incurred by the contractor and the money coming into 

the company is usually classed as cashflow, which is defined by 

Harris and McCaffer (6) as; "the transfer of money into and out of 

the company". 

Cashflow forecasting involves certain basic tasks to be carried 

out for each project on-going or expected to be won. These tasks 
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are described by McCaffer and Baldwin (73), Harris and McCaffer 

(6) and Cook and Jepson (8). From these cashflow forecasting 

tasks above, the following information is produced (ref. 75): 

- Project Cashflow; 

- Corporate Cashflow; 

- Project Financing Costs; 

- Corporate Financing Costs. 

In addition to that we can gain information on (ref. 13): 

- allocation of items from BoQ to bars on a bar chart; 

- allocation of items from BoQ to activities i trades. 

Money is the main objective of any cashflow forecasting system 

which is aiming to control the flow of the money into and out of 

the company from the construction projects. Such forecasts are 

required to be compared against the actual cashflow to make the 

idea work from such a system. From the above information, I 

believe that if such information could be obtained from a cashflow 

system, the method of controlling the flow of the company cash 

will be more efficient. Allocating the items to their 

activities/cost centers will simplify allocating the actual 

cost/actual cashflow figure on site and making the comparison 

between the forecasted figures and the actual according to the 

same cost center more effective. 

5.2.4) Valuation 

The valuation is defined by Wager (49) as; "the 

measurement of the value of the work done on the contract", but 
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one can identify immediately two forms of that action, internal 

and external valuation. The internal valuation is the work of the 

contractor's surveyors, and represents the (internal) value of the 

work done to date, which will be reconciled with the costs of 

construction for the same period. The external valuation is that 

measure to be agreed with the client's surveyor known as the 

Professional Quantity Surveyor [PQS] (ref. 49). 

This research deals with the internal valuation which shows 

exactly the value of the work done, while the external valuation 

shows the value of the work done from the clients point of view, 

which is usually less than the actual value of the work done. 

The processes and procedures involved in the valuation functions 

are described by Ndekugri (75). From these valuation and 

measurement procedures, the following information is produced: 

- interim payment certifications; 

- statement of retention and of subcontractors values; 

- dimension sheets covering any measurements; 

- listings of quantities and values of items done at the end 

of any valuation; 

- daywork account summaries; 

- listings of claims accounts; 

- unfixed material accounts; 

- variation orders accounts. 

Such information will be very useful for the site control system to 

calculate the actual value of the work done in the cost/value 
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reconciliation. The data about measurements (internal 

measurements) will be used to calculate the estimated cost of the 

work done to be compared against the actual. The information 

about the unfixed material on site can be used for controlling the 

utilization and wastage of the material on site at interim periods. 

Such a valuation system can provide data on the site practices 

such as: dayworks, claims, variation orders and price adjustment 

and it can be very beneficial to use such data for adjusting the 

site figures according to these practices to make the control 

figures more accurate and more efficient in controlling the 

construction site. 

5.2.5) Cost Control and Monitoring 

The nature and role of cost control and 

monitoring (site control) is described in the first part of chapter 

two. Valuation which provides the standards of performance as 

well as the accomplishments of the work items as explained 

previously is described in detail by Ndekugri (75). Thus, though 

valuation is a management function of its own, it is also viewed 

as one of two sub-divisions of the site control function (Cost 

Control and Monitoring), with costing as the other sub-division and 

data can be gained from the site control system which is explained 

in chapter eleven. 

5.2.6) Cost Accounting 

Description of the processes and procedures 

involved in costing as well as the way of producing the 

information required for the control of the various resources are 
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explained in the following chapters: 

* Labour, Plant, Material chapter 6 

* Sub-contractors chapter 7 

Preliminaries chapter 8 

The information which is produced from costing is: 

- labour costs of work items from the unit cost of labour 

and time sheets; 

- equipment costs of work items from unit cost of plant 

and equipment time sheets; 

- subcontractors cost by reference to either 

subcontractors' invoices or valuation of subcontracted 

work on the basis of the appropriate subcontract; 

- material costs from delivery sheets as well as unfixed 

material on site; 

- preliminary costs of the work items as well as 

preliminary bill items; 

- the manipulation of cost data to provide costs of work 

items, activities / cost centers, or the entire contract. 

The costing information and valuation will be used to produce the 

site control information which is described in chapter eleven: 

- Cost / Value Reconciliations; 

- Labour and Plant Actual Output Rates; 

- Labour and Plant Actual costs; 

- Material Usage and Utilization Reports; 

- Preliminary Usage Reports; 
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- Analysis Variances; 

- Activity / Cost Center Items List; 

- Short Term Planning Reports; 

- Cost Statements; 

- Feedback Reports to the Estimator and Planner. 

Although the two sub-systems, (valuation and costing) are 

essential to achieve the site control as explained above, the other 

construction management functions are also essential and required 

in providing an integrated and more efficient site control because 

these functions can provide important data for controlling the site 

and could save a lot of time and work in providing such data for 

the site control function. The contribution of the construction 

management functions in providing the data for an integrated site 

management and control system is described in the following 

review of this chapter. 

5.3) ESTABLISHING DATA FOR THE SITE CONTROL SYSTEMS 

In the first part of the review, I explained 

the construction management functions, the information provided 

by each function and then how this information can be used by the 

site management function. The review also explained the site 

management (control and monitoring) function and its required 

management data. 

This second part of the chapter is using the data provided from the 

above review to identify the "Data Requirements" of an integrated 
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site management function from the other management functions, 

and the role of these functions in providing these requirements (as 

explained in the previous review). 

This review will detail the integrated flow of information into the 

site management function from the other management functions in 

the integrated construction management system. From this review 

I identified the basis of an integrated construction management 

system, on which I have depended in selecting the integrated 

construction management software and examined the feasibility of 

"PLUS COST" as an integrated computer-aided system linked to the 

other management systems. 

However, from the previous review I identified the following list 

of data required for the site management (control and monitoring) 

function: 

- general contract information; 

- sub-contractor's information; 

- supplier's information; 

- supply information (orders and deliveries); 

- methods of measurements; 

- bill of quantities build-ups; 

- bill of quantities data; 

- analysis of bill of quantities; 

- bill of activities / cost centers; 

- cost centers price breakdown; 

- variations and claims data; 

- labour, plant output rates; 
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- material usage and wastage data; 

- unit / standard costs; 

- measurements of work done; 

- preliminaries calculations; 

- labour and plant time / task sheets; 

- daywork sheets; 

- unfixed material inventories; 

- subcontractor's payments. 

As explained in the previous review, each management function is 

required to provide part of this list through its management 

operation. The data is then gathered through the site management 

function to produce the required control reports. 

The following reviews the role of each management function in 

providing part of this list of the required data. 

5.3.1) Estimating Function 

From the estimating function, the following 

data can be provided: 

- general contract information; 

- bill of quantities data; 

- bill of activities / cost center; 

- bill of quantities build-ups; 

- contract resources list; 

- allocation of bill items to categories. 
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5.3.2) Planning Function 

From the planning function, the following 

data can be provided, some of the data can be provided by other 

functions as well: 

- lists of resources and their requirements for each cost 

center/activity; 

- lists of cost centers/ activity; 

- progress reports of resources usage. 

- lists of resource constraints, types and descriptions. 

5.3.3) Cashfiow Forecasting Function 

This function will provide the following 

data for the site control function as well as the other management 

systems: 

- budgeted cost data; 

- programmed resource usage (aggregation) data; 

- budgeted payments receipted and value of work internally; 

- predicted cash flow data (outflow, inflow, netflow and 

interest). 

5.3.4) Valuation and Measurement Function 

Through this function, the data that can be 

provided for site control is: 

- bill of quantity valuation data; 

- variation calculations data; 

- claims calculations data; 

- daywork data; 

- unfixed material valuation data; 
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- previous valuation data; 

- unfixed material data; 

- material deliveries; 

- purchase orders; 

- fluctuation indices data. 

5.3.5) Cost Accounting Function 

The remaining data required to be provided 

for site control can be gained through this function of 

management, this data is: 

- labour and plant output rates; 

- material usage data; 

- material wastage data; 

- preliminary usage data; 

- labour and plant time/task sheets; 

- cost statements; 

- sub-contractors payments data; 

- on-cost payments data. 

5.4) LINKING OF SITE COST AND CONTROL SYSTEM TO THE 

OTHER MANAGEMENT SYSTEMS 

In this third part of the chapter, I have 

depended on the previous review to examine the feasibility of 

"PLUS COST" as an integrated site management system linked to 

the other management systems. I have selected a various 

integrated computer-aided management software, and compared 

the data that can be provided by each piece of the software with 
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the role of its function in providing the required data for the site 

management (as explained in the previous review). All the 

required data from each management function must be provided 

through its software. Also the software must be integrated and 

have the same computing language of "PLUS COST". This part 

describes the selection of the software and their data files from 

which the data can be accessed when it is required through "PLUS 

COST". Finally this part explains the development of "PLUS COST" 

to be a self-contained software by entering this required data 

manually in case no such software is available to be linked to 

"PLUS COST'. 

The selected software was provided from a research team at 

Loughborough University of Technology, Civil Engineering 

Department who had started to understand the problem of 

integrated construction management systems by developing a 

computer-aided estimating system called INTEREST. This system 

not only meets the requirements of most estimators, but also 

makes provision for total integration of contract information (ref. 

81). Sub-systems for computer-aided cashflow forecasting named 

CAFALARR and now called PLUS CASH (to indicate INTEREST, plus 

cashflow) (ref. 79), and computer-aided time analysis and 

resources balancing (TIANAREBA) ( ref. 80), had also been 

developed to be linked to INTEREST. Later, a computer aided 

valuation system had been developed to be linked to INTEREST 

named "PLUS VAL" (ref. 62), and for the reasons of integration, I 

have developed a computer-aided costing and site control system 

called "PLUS COST", to be linked to the "INTEREST, PLUS CASH, 
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TIANAREBA and PLUS VAL" systems, so that the data can be 

accessed into " PLUS COST" for costing and controlling purposes, in 

return, the data can be accessed from "PLUS COST" as feedback to 

"INTEREST and TIANAREBA" as estimating and planning systems 

respectively. 

The reasons behind selecting the above systems for examining the 

integration facility of "PLUS COST" comes from investigating 

these systems and their data files to check the data that can be 

accessed from these systems according to the management 

functions they can achieve. This data was matched with that 

required by "PLUS COST" for achieving the site management. 

However, the following reviews this investigation and explains the 

mechanism of this integration in detail. 

5.4.1) Computer-Aided Estimating System (INTER EST-CE 

and BUILD) 

This estimating system "INTER EST-CE and 

BUILD" which had been developed for Civil Engineering and Building 

contracts contains the following group of files to support the 

estimator and record the results of his calculations (ref. 81); 

- Company Data Files: contains the all-in cost of different 

categories of labour, different items of plant and materials 

prices. 

Performance Data Files: contains item build-ups with 

resources and usage rates for the commonly recurring items 

of work. 
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Contract Specific Data Files: contains two types of 

files. The Direct Contract Data File; holding the direct cost 

of carrying out the work involved in the contract. The other 

file is the Selling Price Data File; holding the direct cost 

adding to it the percentages of profits/overheads and 

adjusting price. 

Operational Resource Files; contains the cost data 

relevant to the method which requires the estimator to 

base his work on the total amount of time that resources 

will be deployed for specific tasks. 

At the completion of the direct estimate, the following data can 

be provided (ref. 81): 

a) bill listings for each bill item into labour, plant 

material, auxiliary plant and subcontractors; 

b) direct cost summaries; direct cost totals for labour, 

plant, auxiliary plant, subcontractors for the whole bill, 

section, page and trade; 

c) resource reconciliations; lists of all the resources used 

in estimator build-ups and resource quantities (plant and 

labour hours, material quantities), cost of these 

resources; 

d) listing details and the quantities of material with the 

associated bill items; 

e) lists of the operational groups; 

f) listings of current contracts general information; 

g) un-priced bill items list; 

h) list of calculation procedures of identified items. 
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All the information required from the estimating system for the 

integrated site management can be provided by "INTEREST" system, 

also this system matches "PLUS COST" in its computer operating 

system and the computer language. I have selected this system to 

link it to "PLUS COST" and from that the required data can be 

accessed, as explained here under. 

Linking to "PLUS COST" System 

By linking "PLUS COST" to " INTEREST", 

"PLUS COST" will be able to share the following data with 

"INTEREST" Data Files by accessing this data into its data files to 

be used then in its costing and controlling procedures. This 

required data is usually stored in "INTEREST" data files and it is 

required from "PLUS COST" to call these files to be opened and to 

take the required data through its system structure. The data 

which can be provided by "INTEREST" is stored in " File of Contract 

Details", and "Contract Data Files" for both selling and direct 

prices as shown in figure (5.1). This required data is (ref. 81): 

- Bill of quantity data; 

- Bill items data; 

- Resource data; 

- Operational groups (activities /cost centers) data; 

- Section data; 

- Budgeted costs; 

- Allocation of bill items to categories. 
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Figure (5.2) shows the accessing of INTEREST data files to the 

other systems (ref. 81). 

5.4.2) Computer-Aided Planning (TIANAREBA) 

This package had been developed to get the data 

accessed from "INTEREST SYS. 2" to achieve the following tasks 

(ref. 80): 

a) item allocations; 

b) item analysis; 

c) resource balancing; 

d) resource constraints. 

In this system, a CESMM classification is used in coding the items 

(i. e. section, page, item number (ref. 20)). 

From the first task, the system can provide: 

- Listings of item allocations and proportions for each 

activity/cost center; 

- Listings of item allocations for all the activities. 

The second task of the system is to allocate time for each activity 

as activity duration, successor and overlap, and from these the 

following reports can be provided: 

- lists of successors and overlap for each activity; 

- lists of all the activities with their durations. 

The third task of the system is to allocate resource parameters to 

each activity of a construction programme, from which a list of 
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reports can be provided as follows: 

- lists of all the activities and their resources and 

requirements with the description of the activities; 

- lists of all the resources and their requirements for 

each activity; 

- lists of all the resources with their schedule of uses, 

starts, finishes and levels. 

Through the fourth task, the system allocates all the resource 

constraints by entering resource numbers, description and limiting 

levels. The system can then provide the following report: 

- lists of resource constraints, resource types and 

descriptions. 

From the above system tasks and the management data produced by 

these tasks, which covers the data requirements of "PLUS COST" 

from a planning system, (as explained before through the second 

part of this chapter), and because of both systems (PLUS COST 

and TIANAREBA) are written in the same computing language, the 

linking of these two systems is feasible, as explained in the 

following; 

Linking to "PLUS COST" System 

By linking "PLUS COST" to the " TIANAREBA" 

system, all the following required integration data for site 

control procedures can be provided from the Planning software 

"TIANAREBA" Data Files, this data is (ref. 80): 

- Bill Item Data (from Item Allocation File); 
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- Activities Data (from Item Allocation File); 

- Resources Data (from Time Analysis File); 

- Bill Items Allocation to Their Categories (from Item 

Allocation File). 

The above data can be accessed by calling its "Data Files", through 

"PLUS COST" while the site controlling calculations are carried 

out to produce the required reports together with the data from 

other construction management systems. The flow chart for the 

system is shown in figure (5.3), which shows the data that can be 

provided by "TIANARFBA" (ref. 80). 

5.4.3) Computer-Aided Cashflow Forecasting (PLUS CASH) 

This system was developed to produce 

contractor's cashflow and resource usage reports from tender 

estimates prepared by linking to "INTEREST- CE SYS 1" system. In 

this program the items in the BoO are allocated in activities as on 

a bar chart with the provision of some additional information. 

The calculations of cashflow will produce the following data (ref. 

79): 

- cost breakdown into labour, plant and material on a week 

by week basis; 

- the resource requirements for selected resources on a 

week by week basis; 

- payments, receipts and value of work, on a week by week 

basis; 

- cashflow on a week by week basis. 
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The above data was proved to match the data required to be 

provided by the cashflow forecasting function for "PLUS COST" as 

a site management function. "PLUS CASH" has also the same 

computing language as "PLUS COST", so that "PLUS COST" can be 

integrated to "PLUS CASH", through which the data files of "PLUS 

CASH" can be called by PLUS COST to access the required data for 

the site management calculations, as explained in the following; 

Linking to "PLUS COST" System: 

Having linked "PLUS COST" to "PLUS CASH", the 

following data will be taken by "PLUS COST" to be used as planned 

figures to be compared against the actual. This data is usually 

stored in the data files through "PLUS CASH" as mentioned 

hereunder. "PLUS COST" can call these files whenever it is 

necessary to get the required data for the site controlling 

calculations. The required data and their related files are: 

- cost breakdown data as budgeted cost (from BARCHART 

file); 

- resource usage (aggregation) data (from EXP-INC file); 

- budgeted payments, receipts and value of work data 

(from EXP-INC file). 

The flow chart of the system is shown in figure (5.4). The figure 

shows the data provided by "PLUS CASH" (ref. 79). 

5.4.4) Computer-Aided Valuation (PLUS VAL) 

"PLUS VAL" was the latest attempt by the 

research team at Loughborough University to achieve an integrated 
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management system which is claimed to be linked to "INTEREST". 

It is developed to carry out all the valuation, measurement and 

price adjustment calculations. 

The main facilities of "PLUS VAL" are (ref. 62): 

- measurement (bill items, daywork, unfixed materials); 

- claims' register; 

- price fluctuation calculations; 

- installments of the adjustment item; 

- valuation; 

- file maintenance; 

- reporting. 

From these facilities, the following data will be provided: 

- General Contract Data; 

- Bill of Quantities Data; 

- Unfixed Material Data; 

- Daywork Resources Data; 

- Claims Data; 

- Variation Orders Data. 

From the above list 
, "PLUS VAL" can provide all the required data 

as valuation function to "PLUS COST" as a site management system 

(as listed in the previous review). Also "PLUS VAL" has the same 

computing language of "PLUS COST". This makes the linking 

between the two systems feasible, as explained in the following. 
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Linking to "PLUS COST" System 

From the above review, I have checked that 

"PLUS COST" can be integrated to "PLUS VAL", so that all the 

valuation and some other important management data for 

controlling the site can be provided from "PLUS VAL" by knowing 

the data files (which are shown in figure (5.5)) of this required 

data. The data files will be called by "PLUS COST" whenever 

required through its calculations as if they are its own data files. 

The required data which can be provided by "PLUS VAL" is (ref. 

62) : 

- General Contract Data; 

- BoQ Valuation Da ta; 

- Daywork Data; 

- Variation Orders Data; 

- Unfixed Material Data; 

- Claims Data; 

- Price Adjustment Data. 

At the end of this second review of examining "PLUS COST" 

integration facility, I have achieved the objective of examining the 

feasibility of having an integrated computer-aided site 

management system linked to the other construction management 

systems by using "PLUS COST". From this linkage, "PLUS COST" can 

benefit from the data produced and stored in the data files of the 

other management systems, by which it will save a lot of time and 

staff required to re-enter this data. Not just that, but "PLUS COST" 

can send back the controlling results through its data files to the 

estimating and planning systems as feedback data ( as explained in 

131 



SYSTEMS BC, ATA GENERA CONTRACT 
DATA 

add other 
ýetai s to MEASURE 
user 
requirements 

CURRENT VAL. 
File of cc-tract BOQ DATA 
selling pr-ce 
details from 
INTERES T PREVIOUS 

VALUATION UPDATE 
interim/final 

BOQ 
DAYWORK payment 

certificates ACCOUNT 
and statment DATA 
of retention. DP. Y6v'ORK 

RESOURCES MEASURE 

* A TA e- 
valuation 
and price 
adjustment 

UNFIXED 
MATERIAL D E 

DATA 

UNFIXED 
MATERIAL 
ACCOUNTS 
DATA 

PREVIOUS 
VALUATION 

CLAIMS -ES 
DATA 

a 
f 

a U? DATE 

INDICES 
FILE UPDATE 

FIGURE (5.5); "PLUS UHL" SYSTEM FILE STRUCTURE 

Oc Ndekugri 1985 



chapter ten). This will also provide a better and more integrated 

use of the site data. 

The chart of information flow into " PLUS COST" from the 

integration to the other consruction management systems 

mentioned above is shown in figure (5.6). 

5.5) COMPUTER-AIDED DATA PREPARATION FOR COSTING 

AND SITE CONTROL SYSTEM 

In the previous review of the third part of 

the chapter, I have explained how "PLUS COST" as a computer-aided 

site management system can be integrated to the other 

computer-aided construction management systems such as: 

estimating, planning, cashflow forecasting, and valuation. After 

that, I have examined the " PLUS COST" integration feature by 

using existing computer-aided construction management systems 

and linking them to "PLUS COST". 

"PLUS COST" needs data from other construction management 

systems for its costing and site controlling procedures. This data 

is supposed to be accessed from the construction management 

systems when they are available and suitable to be linked to "PLUS 

COST". If such systems are not available for any reason, I have 

developed "PLUS COST" to be a self-contained (stand-alone) 

system in providing such data by manual entry. 

This independence in "PLUS COST" in providing the required data 
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can be achieved through "Data Preparation" option in the system, 

figure (5.7). In this option, all the data which is supposed to be 

accessed from the other systems can be entered manually and filed 

in the system data files before using its other controlling 

functions as explained in the following. 

The data entry through those options must be used in the same 

sequence as listed in the system, to prevent data re-entry. 

In the following, I explain briefly the data that can be entered 

manually through this function (Data Preparation) comparing with 

the data which is supposed to be accessed from the other systems. 

If the user selects "Data Preparation" function, the system will 

take him to a list of options which includes: 

- Bill Items Data; 

- BoQ Valuation Data; 

- Resources Data; 

- Activities Data; 

- Subcontractor's Data; 

- Section Data; 

- Unfixed Material Data; 

- Engineer's Assessment for Price Adjustment. 

These options will allow the user of "PLUS COST" to enter 

manually the required data for the costing and site control 

procedures through the system. This data is the same as the data 

that can be accessed from the other construction management 
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systems. The following shows the data required to be entered 

through each of the above options comparing with the data to be 

accessed. 

5.5.1) Bill Item Data 

Through this option, the user has got to 

enter the following BoQ item data. This data is the same data as 

in "Contract Specific Data Files", both "Direct Cost and Selling 

Price" files of the estimating system "INTEREST". 

The data for each item in the BoQ is: 

- related bill page and section; 

- item code, description, unit of measurement, quantity, 

rate and break down figures; 

- item's subject to fluctuations. 

After this data has been entered, "PLUS COST" will give a chance 

for the user to correct any human error in the data entered, before 

filing the data. 

5.5.2) Bill of Quantity Valuation Data 

This option prompts the user to enter 

manually the required valuation data which is supposed to be 

accessed from the BoQ Valuation File of "PLUS VAL" system (as 

explained before in this chapter). 

The user has to enter only the change in the quantity executed for 

each item entered in the previous option. "PLUS COST" will 
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automatically bring the other required data from the previous 

option and calculate the value of the work done for each item and 

will show it on the screen as: 

- Item Quantity; 

- Unit of Measurement; 

- Item Rate; 

- Bill Amount; 

- Previous Amount; 

- Amount Now; 

- Quantity to Date; 

- Amount to Date; 

with an option of any amendment in the entered data before being 

filed in the Valuation File of the. system. 

5.5.3) Resource Data 

This option prompts the user to enter the 

required resource data which is supposed to be accessed from the 

"Resource Data File" in the planning system "TIANAREBA". 

The system classifies the resources into labour, plant, material 

and the user has to enter the required data for each type of 

resource which will be used in executing the contract; this data is: 

- Resource Number; 

- Resource Description; 

- Resource Unit of Measurement; 

- Resource Rate per Unit; 

The data will then appear after entering each resource to give a 
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chance for any mistakes to be corrected before being filed. 

The system automatically updates this entered data as well as 

prompting the user to add any more resource whenever requested. 

The resource's data will be used later through the system to 

calculate the cost of each operation by multiplying the quantity 

executed by the unit rates, as well as for cost/value 

reconciliations purposes as explained in chapters (six to ten). 

5.5.4) Subcontractor Data 

Through this option, the user has got to 

enter the subcontractor general data that is supposed to be 

accessed from the estimating package INTEREST if it is available, 

otherwise, the user selects this option and the system will then 

prompt him to enter the general data about the subcontractor 

which is; subcontractor number, name, payment and agreed rate 

per unit. 

The system will then show the entered data on the screen for any 

amendment that may be required before being filed. 

This data will then be used by the system automatically in 

calculating the actual cost of the work done by the subcontractors 

and their liabilities as explained in chapter seven. 

5.5.5) Cost Center Data 

The system uses cost centers for grouping 

the BoO items in controlling the project cost and the resource 

performances by relating each BoQ item or project resource to one 
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of these cost centers. In the civil engineering work, the activities 

can be used as cost centers, while in building works, the trades 

can be used as cost centers. The user has the choice to use 

whatever method he wants for grouping the Bill Items as cost 

centers. The data about these cost centers will be entered 

manually if there is no access to the " Resource Data File" of the 

planning system " TIANAREBA". The data is: 

- Cost Center Number; 

- Activity Code (if it is not taken as a cost center); 

- Cost Center Description; 

- Cost Center Quantity; 

- Cost Center Breakdown figure amounts to labour, plant, 

material, subcontractors, preliminaries and profit/ 

overheads; 

"PLUS COST" will depend on these cost centers in all the 

calculations and site control procedures. 

Again, after all the cost center data is entered, "PLUS COST" will 

show it on the screen to give a chance for any amendment before 

being filed. 

5.5.6) Section Data 

This option prompts the user to enter the 

required BoQ section data which is supposed to be accessed from 

"BoQ Data File" in the estimating system "INTEREST" if available. 

This data is; bill section number, description and amount. 
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This data will appear on the screen for amendment, if any, 

otherwise, the data will be filed. This data will be used in 

producing the reports of BoO listings as explained in chapter 

eleven. 

5.5.7) Unfixed Material Data 

This will prompt the user to enter all the 

data concerning unfixed material after each external valuation or 
interim payment. 

The data here is similar to that which is supposed to be accessed 
from the "Unfixed Material Data File" in the valuation system PLUS 

VAL, if available. The data is: 

- Valuation Number; 

- Unfixed Material Resource Number; 

- Quantities of Resources; 

- Percentage to be paid for; 

- Activity Number of The Resource; 

- Section Number; 

Again, the entered data will be shown on the screen for any 

amendment. This data will be used in controlling the material 

usage and utilization on site as explained in chapter six. 

5.5.8) Engineer's Assessments for Price Adjustment 

For the purpose of adjusting the values of 

the Civil Engineering contracts against the price fluctuations, the 

Consulting Engineer breaks down the contract value into fourteen 
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categories when preparing the tender documents. These categories 

will be used in the NEDO formula at each interim valuation to 

adjust the actual value which was calculated from the BoQ items 

rates (as explained in detail in chapter nine). 

However, through this option, "PLUS COST" prompts the user to 

enter the Engineer's breakdown of contract value percentages (if it 

is a Civil Engineering contract and price adjustment is applied). 

These percentages will be filed and used by the system 

automatically every time it is required to adjust the actual values 

of the work done before using them in producing the controlling 

and feedback reports. Chapter nine explains how the system uses 
the data entered through this option in calculating reimbursement 

for price fluctuation. 

The data entry procedure through "Data Preparation" function is 

shown in detail in Appendix A, figures (1-9). 

Having entered the required data manually through the "Data 

Preparation" option, if it is not available from the other systems, 

the "PLUS COST" will equally be ready for use. 

Figure (5.8) shows the use of the data entered through "Data 

Preparation", option in producing the required control reports 

through " PLUS COST". 

From the above review, it is understood that "Data Preparation" 

option has been developed in PLUS COST to provide the manual 
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option when data can not be accessed from the management files. 

5.6 SUMMARY AND CONCLUSION 

The following points are a summary of the 

research work done through this chapter and a conclusion of it: 

1- All the computer-aided site management systems 

already available still suffer from not being integrated 

to the other management systems. This lack of 

integration prevents the data produced by the other 

systems of; Estimating, Planning, Valuation, etc. to be 

accessed to the site management system. It also 

prevents the data produced by the site management 

system being sent back as feedback to the Estimating and 

Planning systems. 

2- Any attempt at producing an integrated construction 

management system must start from the first stage of 

construction management which is estimating. All the 

following stages will be based on the figures that are 

prepared by the estimator before submitting the tender. 

3-I have developed "PLUS COST" to fulfill the promise of 

achieving the requirements for such integration by using 

an integrated computer-aided construction management 

system. 

4- Through the three parts of this chapter, I have examined 

the fulfillment of "PLUS COST" being an integrated site 

management system by reviewing the following: 

a) the flow of information through each 
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construction management function of; 

estimating, planning, cashflow forecasting, 

valuation and cost controlling; 

b) the information required by the site 

control and management function from the 

other construction management functions if 

these functions are linked to a site control 

function; 

c) from the above two reviews, I have selected 

computer-aided systems which are in use to 

achieve the above functions (one for each 

functions); 

d) these systems (that have been developed at 
Loughborough University and claim to be 

comparing the data they can provide with 
the data required by "PLUS COST". The data 

was proved to match; 

e) these systems also have the same computer 

operating system as "PLUS COST" and are 

written by the same computer language. 

That has made the linking of these systems 

to "PLUS COST" feasible. 

5- From the reviews of point (4) above, I have achieved the 

second main objective of the research, that is "to 

examine the feasibility of an integrated site control 

system linked to the other construction management 

systems". 

6- If the integration in the data accessing to "PLUS COST" 
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could not be obtained for any reason, I have 

developed "PLUS COST" to be able to work on site as a 

stand-alone (self-contained) system by accepting the 

required data from the other management systems to be 

entered manually through the "Data Preparation" option 

as one of the functions in the system. 

7- The "Data Preparation" function has a set of options in a 

sequence through which the user must enter the data. So 

that the problem of entering the same data twice will 

be prevented. 

8- Because of the two facilities in "PLUS COST" being an 

integrated system as well as stand-alone system, "PLUS 

COST" is expected to be the most flexible system ever 

developed which has those two facilities at the same 

time in costing and site control of construction projects. 

At the end of this chapter and from what has been achieved 

through it, I expected that the long-time promise of having an 

integrated construction management system with assistance of 

the computer-aided software in the construction industry has been 

fulfilled by "PLUS COST" as a later attempt than those already 

developed at Loughborough University. In this integration, the 

estimator's data will be accessed from the first stage of the 

management through to the following ones. This estimating data 

will be sent back to the first stage with the actual figures and 

with some comments on it as feedback. So that a full circle of the 

management data has been completed by "PLUS COST". 
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CHAPTER SIX 

PROJECT RESOURCES CONTROL ON SITE 

6.1) INTRODUCTION 

On any project success or failure is often 

dependent upon effective management of the available resources, 

these resources are the standards of cost by which a construction 

contract must be controlled which are set at the time that an 

estimate of cost for the work is prepared, when the estimator 

uses these standards to build-up his estimates of the BoQ item 

rates. Methods of estimating rarely result in the cost estimate 

appearing in the form that is required for subsequent comparison 

and control. It is almost invariably necessary for the form of the 

estimate to be considerably rearranged before the cost standards 

can be set up for use in the control function or conversely for it to 

fit the tendering documents. As far as control is concerned, 

contractors often divide up their site cost into headings of labour, 

plant, material, sub-contractors. The other site costs are usually 

considered as part of the Head Office overheads. The method of 

dealing with each of these divisions of cost can vary widely 

because of the different nature of each. The extent to which 

control over each can be exercised will vary, as will the ability to 

collect useful data and undertake the control from that point 

onwards. 

The previous chapter (chapter five) has achieved the objective of 
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having an integrated computer-aided site management system 

linked to the other management systems by using "PLUS COST". In 

this chapter and the following ones, I explain how I have also 

developed "PLUS COST" to be efficient in achieving the "Business 

Requirements" specification of an efficient and integrated site 

management. This chapter and the following two chapters also 

explain the achievements of the Secondary Objectives that I have 

found desirable to have an efficient site control system (as listed 

in chapter one). 

For achieving the "Business Requirements" specification "PLUS 

COST" has been developed to deal with the site cost under up to 

five headings of; labour, plant, material, subcontractor and 

preliminary (which includes other costs such as non-mechanical 

plant, temporary work, site overheads and any other site costs). 

The control of these resources by "PLUS COST" are explained in 

this chapter and in the following two chapters (seven and eight). 

This chapter describes the method of controlling the cost and the 

performance of the labour and plant on site. It also describes the 

controlling of the usage and the utilization of the material on site. 

Through this description I explain the "PLUS COST" achievement of 

calculating the actual cost of the work done from the usage cost 

of these resources. The control of the other project resources 

(subcontractors and preliminaries) will be explained in chapters 

seven and eight respectively. 

In accordance with these resources, I have developed "PLUS COST" 
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to be a command-driven system that prompts the user to enter the 

site data which is the same as those used in the site sheets for 

allocating the resources weekly/monthly. Therefore, I expect 

"PLUS COST" to be simply used on site by using the same allocation 

site sheets that are used in the manual system. 

Through the chapter and while I am describing the achievement of 

"PLUS COST" in controlling each resource, I will explain first the 

manual system that is already in use for controlling the resource 

on site, the site sheets used and the site data provided. Secondly, I 

will explain how "PLUS COST" controls 

efficiently by using the same data in the site 

In explaining "PLUS COST" data entry of t 

controlling reports produced, I will describe 

concentrated on the most interesting points, 

can be obtained from the appendices (as will 

the chapter) . 

the resource more 

sheets. 

he site data and the 

briefly the procedure 

while the full details 

be mentioned through 

From this chapter, the required site control (cost and 

performance) of these resources (labour, plant and material) has 

been achieved efficiently by using the same data as in the site 

sheets that are already in use by the manual system. That means 

part of both the third objective and the secondary objectives have 

been achieved by using "PLUS COST" as an integrated and efficient 

computer-aided site management system. 

149 



6.2) LABOUR CONTROL 

In the following review, I explain the 

controlling of this resource on site. Firstly manually, then by using 

"PLUS COST". I also explain how I have developed "PLUS COST" to 

use the same site sheets data in a more efficient way. At the end, 

the review describes how the entered data in "PLUS COST" can be 

used in controlling the project site as a whole as well as the 

resource itself. 

6.2.1) Controlling Labour Resources on Site 

Labour cost control as one of the most 

common direct costs incurred in a project is a subject of great 

importance to the construction industry because labour represents 

the largest area of controllable cost for most construction 

companies. At the same time labour control is probably the most 

difficult of all the resources available to manage and certainly the 

most expensive (ref. 89). This appears in the motto raised by 

Gobourn (2) "Each Minute Wasted of a Man's Time is Equal in Cost to 

Throwing Away a House Brick". 

Any mis-management of labour resources (under or over-manning) 

can lead to considerable losses being quickly incurred, because 

labour can not be piled like material or easily put "off hire" or 

"mothballed" like plant whether the labourers are directly 

employed by the contractor or indirectly by subcontractors. 

Having said that, a good system of labour control on site is 

required emphasizing the problems that must be addressed to 
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implement an effective computer-aided control system, so that a 

quick correct reaction can be taken by producing monthly, if not 

weekly, reports which show the performance as well as the 

expenses. From that, both planning and control systems may work 

together to achieve the monetary cost production to be obtained as 

a monitored operative. 

6.2.1.1) Labour Costs and The Manual Systems Used on 

Site 

The total cost of labour is composed of the 

following elements (ref. 89): 

- Man-hours per unit of work ( productivity); 

- Price per man-hour ( labour rate); 

- Quantity of work done ( performance); 

These elements can affect the labour cost in different ways. Any 

increase in the first and the second element may raise the labour 

cost, while the increase in the performance of the labourers will 

reduce the cost. 

From these elements, a number of aspects are raised in the control 

of labour, these are (ref. 6): 

a) the overall control to ensure that sufficient numbers of 

the required grades are recruited and retained to satisfy 

the rate of progress required; 

b) the control of the number of men per gang to ensure that 

the right balance is maintained, enabling each to perform 

his own tasks without limitation by over-utilization or 
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losing time by under-utilization; 

c) the control of man-hours for activities or operations. 

Several manual systems for controlling and distributing labour 

costs are in common use and each has merit on particular types of 

construction. Timekeepers or Timecheckers are often used on 
building projects by using a foreman's time card, while the labour 

ledger is another type of daily labour alternative method used 

mostly by civil engineering projects to summarize labour costs for 

analysis purposes. 

i) Timekeeper System 

This system is very common in building 

projects which use labourers in gangs by using foreman's cards (or 

gang's cards). In this system the Timekeeper checks the working 
hours against the "Daily Time Check Sheet", enters the rate to 

calculate the bonus required to be paid, if it is based on a target 

basis. However, in the case of a standard bonus b eing paid, it 

serves as a check on the performance of the labourers (i. e. that the 

labourers are not absent). 

The Timekeeper also computes the hours and amounts for each 

class of work, cross-checking against total wages, and numbers 

the time cards each day, starting with number (1). 

After the foreman's time cards have been collected at the end of a 

shift, they are checked against the time check sheet, which is 

prepared daily by the Timechecker. At the close of the shift, the 
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check sheet and foreman's cards are reconciled. 

After the foreman's time cards have been balanced and numbered, 

they are posted to the payroll, coded and then summarized on the 

form called a "Weekly Time Sheet", from which the labour cost is 

derived by using the "Labour Cost Form". 

ii) Labour Ledger System 

This is similar to the above, but it has an 

alternative method of summarizing the labour cost for analysis 

purposes by maintaining a labour ledger, wherein the description 

of work and the amount of working hours is placed on a separate 

ledger sheet for each account, totalled and balanced weekly or 

monthly for posting in total for each cost account in the regular 

cost ledger. Posting is made directly from the foreman's time 

cards each day. At the end of a week, the total labour cost for that 

week will be shown under the total-to-date headings in the labour 

ledger sheet. 

The site sheets which are used in controlling labour resources on 

site for both Building and Civil Engineering work are shown in 

Appendix B, sheets (1-9). 

6.2.1.2) Computer-Aided Labour Control on Site By Using 

"PLUS COST" 

Control of the labour resources on site by 

using the available computer-aided systems still mean accounting 

the payroll of the resources, with no consideration to their 
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performances. That has made the available software be considered 

as accounting systems, inefficient in indicating any bad 

performances that might appear on the site. However, PLUS COST 

has been developed to consider both the cost and performance of 

the labour resources on site, by using the same site sheets 

(allocation sheets) to calculate the weekly cost of each labour 

resource and produce on-screen reports on the costs and 

performance of these resources, as explained in the following. 

The site control system "PLUS COST" will carry out the function of 

Labour Control on Site, as part of the whole system, by accessing 
the data from other function's files throughout the system and 

passing the produced results to the other functions through the 

system for use in producing the control reports on site as shown in 
figure (6.1). 

The use of this facility, can be reached by selecting "Labour 

Control" option. Through this option, the user can: 

A) Edit weekly labour time sheets; 

B) View weekly man-force working hours reports; 
C) View weekly man-force payments reports; 

The following describes the data required and the on-screen 

reports that can be provided through the "Labour control" function 

briefly. 
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A) EDITING LABOUR TIME SHEETS 

Through this option, the data of the "Weekly 

Time Sheet" can be typed into the system through a 

micro-computer at the site to be sent back to the main office 

either by a terminal or loaded on a disk, as explained in chapter 

five. 

If this option is selected, the system will ask if the labour 

system operating on site is: 

i. Individual Labour System; 

ii. Labour in Gangs System. 

After the type of the labour operating system is selected, the 

system will let the required data enter by answering a set of 

questions appearing on the screen as an interactive way of 

entering the required data, till all the data that is supposed to be 

in the "Weekly Time Sheet" of that week is entered. The required 

data for each labour operating system are as follows. 

i) Individual Labour System 

If this system is operating on the site and is 

selected from the "Labour Control" function, all the weekly 

performance data of each individual worker will be required to be 

entered, such as: 

- related item code; 

- related activity/cost center code; 

- weekly total of worked hours for that resource; 

- weekly overtime hours (if there is any); 
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- any extra payments for this resource; 

- this week's measurements (by contractor quantity 

surveyor/measurement engineer). 

ii) Labour-In-Gangs System 

If this system is operating, it must be 

selected from "Labour Control" function. That will prompt the user 

to enter all the weekly site performance data of each gang, such 

as: 

- related activity/cost center code; 

- this week's quantity surveyor measurement; 

- labour resource number; 

- weekly overtime hours (if there is any); 

- any extra payment for gang. 

After all the required data is entered into "PLUS COST" for either 

labour system, the system will show all that data on the screen 

with the options: to amend, to file or to exit. So that the 

amendment can be made on the data, before being filed. 

B) VIEW MAN-FORCE WORKED HOURS REPORTS 

Through this option "PLUS COST" will 

automatically do all the required calculations inside and produce 

on-screen reports in the form of a table for the selected week. 

These reports can be for both types of labour operating systems 

(individual or in gangs). 

The reports assist the Timekeeper and the cost engineer in 
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producing the labour payrolls. 

C) VIEW MAN-FORCE PAYMENT REPORTS 

"PLUS COST", provides through this option 
fully detailed on-screen reports of the payments to the labourers 

according to the above weekly time sheets after carrying out all 

the required calculations within the system, including any bonus 

payments or overtime. These reports are supposed to be done by 

the Cost Engineer by entering the rates against each labourer as 
well as a ny bonuses the labourer is entitled to be paid. Therefore, 

the system "PLUS COST", will save time for the Cost Engineer by 

providing him with on-screen reports in a few seco nds for the 

selected week, with an option of including the bonuses in the 

report. These reports can be for both types of labour operating 

systems (individuals or in gangs). 

The data entry procedure through the "Labour Control" transaction, 

with its on-screen reports are shown in detail in appendix C, 

figures (1-6). 

6.2.2) Control of Other Labour Costs on Site 

There are some other labour costs in 

addition to the basic wages which are added to the wages to 

determine the actual gross total labour cost on site, so that these 

costs require consideration in any site control system. These 

other costs are: 

- Financial Incentives; 

- On-Cost Labour Overheads. 
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These other costs and how "PLUS COST" has dealt with them are 

explained as follows; 

6.2.2.1) Financial Incentive Schemes on Site 

Financial incentive schemes are widely used 

throughout British Industry as an active motivation theory which 

is called "Money as motivater" (ref-6), so that money can be said to 

embrace all the five money effects which are (ref. 6): 

1) achievement; 

2) recognition; 

3) the work itself; 

4) taking responsibility; 

5) the chance to advance. 

As well as the results from the survey carried out by Mackenzie 

(96), on 30 firms which approved the payment of financial 

incentives to construction operatives as an inherent part of wage 

systems and industrial relations, he reached the conclusion that 

all the interviewees tended towards the principle that money is 

the only strong motivater at their disposal. 

Therefore most management systems have to be designed to suit 

the particular circumstances in which they are to be applied, and 

incentive schemes are no exception. There are probably as many 

different bonus schemes as people paying bonuses. Financial 

incentives may have different definitions but here they are taken 

to mean "any payment made to an employee over and above the 

basic minimum wage level normally set for that employment". 
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"PLUS COST" deals with the incentive schemes which may 

influence the calculation of labour cost on site as bonuses being 

paid to the labourers. In the following financial incentive review, 

I explain the following; 

A) Financial Incentive Schemes Available. 

B) Bonuses In the Manual Site Systems. 

C) Bonusing Schemes used by "PLUS COST". 

D) Control Bonusing Schemes on site by using "PLUS COST". 

A) FINANCIAL INCENTIVE SCHEMES AVAILABLE 

Three types of incentive schemes are 

identified by Pilcher et al (97), according to the way of paying the 

incentive related to: 

i) Payment By Results (PBR); where incentives are related 

to production output. 

ii) Merit Incentives; where payments are made as a reward 
for inherent quality. 

iii) Policy Incentives; where a premium is paid as an 

inducement to join and remain with a certain employer. 

Each type of scheme can then be divided into many other 

sub-divisions as shown in the following. 

i) Payment By Result Schemes 

The types of incentive schemes which have 

the same base of PBR are (ref. 94): 

- Piecework Scheme; 

- Direct Bonus Scheme; 
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- Geared Bonus Scheme; 

- Indirect Bonus Scheme; 

- Measured Daywork Scheme; 

- Profit Sharing Scheme. 

ii) Merit Incentive Schemes 

Payment over and above the normal basic 

rates are often made by virtue of the man's skill, experience or 

responsibility. Since these payments are not related to 

performance on a daily or weekly basis, they will normally consist 

of an addition to basic wages in the form of either: 

- Standard Bonus Scheme; 

- Plus Bonus Scheme; 

- Other Benefit Scheme. 

iii) Policy Incentives 

This type of bonus is encountered on the 

fluctuation in the demand for construction and the consequent 
fluctuations in the construction activity. The supply and demand 

for particular classes of labour can vary dramatically and may 

give rise to the need to pay over the normal basic rate for 

particular men. 

The method of paying of such a premium can take the form of 

either a more attractive PBR target, a higher plus rate or standard 

bonus. 

Mackenzie (94), has described each scheme in detail with its 
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method of calculating the bonuses on site. 

B) BONUSES IN THE MANUAL SITE CONTROL SYSTEMS 

Site staff usually have the responsibility of 

completing time sheets indicating the number of hours worked by 

each operative and the amount of bonus earned in the current 

period. When an operative commences, information will have been 

given to the accounts department of his basic rate, any additional 

rates and any travelling time or amounts that are to be paid for 

subsistence. 

From these records, the accounts department will produce the 

wage sheets and determine the labour costs which will form part 

of the total contract cost. 

Depending on the breakdown of information provided (i. e. by trade, 

by gangs or other groups), valuable management information will 

be provided at the time the labour costs are calculated. 

C) INCENTIVE SCHEMES USED BY "PLUS COST" 

There are so many different incentive schemes, 

up to 44 schemes operating on site (refs. 94 and 96), that it proved 

impossible to use all these schemes in "PLUS COST" for 

calculating bonuses on site. However, I have selected the most 

commonly used schemes, two of them are PBR schemes used by 27 

out of the 30 firms surveyed by Mackenzie (96), and by the thirteen 

companies surveyed by this research (ref. 4). These schemes are: 

i) Piecework Scheme; 
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ii) Standard Bonus Scheme; 

iii) Profit Sharing Scheme. 

i) Piecework Scheme 

After the targets have been put in, either by 

labour only subcontractor in competition with others, or given to 

him by the contractor, or negotiated between the two, these 

targets are invariably in the form of prices, (a price per unit of 

output, or sometimes expressed in terms of hours per unit of 

measurement, at a given time rate, is set for each item of work). 

The contractor's quantity surveyor will measure the work at fixed 

intervals (usually a week). The total pay is equal to the number of 

units produced in that interval, multiplied by the target price 

after deducting from it the retention (usually 5%) the previous 

payment (if the measure is to date from start of subcontract), 

insurance and CITB levies (ref. 94) 

ii) Standard Bonus Scheme 

This describes a regular payment, which 

usually earns the title " Bonus ", because it appears in the box with 

that name on the wage packet, It is merely a convenient method of 

increasing a man's basic pay. 

The target hours for the worker are set by the manager to 

complete any job or activity. The time he spends to complete that 

task will be calculated and if he finishes the work in less time 

than the target, payment will be based on the target multiplied by 

163 



the hourly rate. 

iii) Profit Sharing Scheme 

The system used by the construction firms 

under this heading is not quite a profit sharing scheme, but is a 

mixture of Piecework and Profit sharing. 

In this system, the Bonusing Manager will use the estimates as 

(£/unit of measurements) as rates of BoQ, from which the targets 

are set at (10-20%) less than the labour figures in the BoQ item 

rates. These targets will be in the form of (£/unit of 

measurements). At the same time, the due working hours for each 

labourer in the gang are set, from which the working hours for the 

whole gang is calculated and then the bonus shares for each 

labourer in the gang is determined. 

Measurement is calculated by the contractor's quantity surveyor on 

a weekly basis, from which the target labour cost of the work done 

is calculated by multiplying the targets with the measurement. 

The weekly working hours for that gang is multiplied by the labour 

rates (£/hours) to find the labour cost as wages. From the 

comparison between these two figures (the money paid to the gang 

as wages and the target labour cost of the work done), any extra 

money over the wages to get the target will be paid back to the 

gang according to their bonus shares. 

The bonusing sheets used on site are shown in Appendix D, sheets 

(1-6). 
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D) COST BONUSING SCHEMES ON SITE BY USING "PLUS COST" 

In the available site management software, the 

bonusing system has just been considered in the labour payroll 

calculations. To achieve accurate labour site cost figures, PLUS 

COST has considered these other site labour costs in controlling 

the labour resources on site. The accurate cost figures will also 

be used in controlling the project as a whole and producing the 

control and feedback reports. That has made PLUS COST more 

efficient and effective in controlling the labour resources as well 

as the project site as a whole. 

This function has been added to PLUS COST, as a site control 

system to achieve all the calculations of the bonuses on site (if 

one of the bonusing schemes operating is on site). The bonuses 

will be added to the labour basic cost from working hours to 

produce the actual gross labour cost (payment). This actual gross 

labour cost will then be added to the other resource costs such as: 

plant, material etc. to produce the actual gross cost of the work 

executed, as shown in figure (6.1). 

The user has just the task of updating the data in the Bonusing 

Indices, and "PLUS COST" will do all the calculations automatically 

within the system, whenever the actual gross cost of labour is 

required. 
The entry of the d ata in the system is achieved by selecting the 

"Financial Incentive Indices" option. The system will ask which of 

these three scheme s is operating on site: 

- Piecework Scheme; 
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- Standard Bonus Scheme; 

- Profit Sharing Scheme. 

From selecting the type of scheme required, "PLUS COST" will ask 

the required data for that selected incentive scheme to be entered 

by showing a set of questions on screen to be answered 

interactively. 

The required data for each type of incentive scheme is: 

- Piecework Scheme: 

cost center number; 

bonusing targets (hours/unit of 

measurement); 

additions for daywork consideration (%). 

- Standard Bonusing Scheme: 

labour resource number; 

bonus targets (hours/unit of measurement); 

standard bonus unit. 

- Profit Sharing Scheme: 

related cost center number; 

gang number; 

total gang working hours; 

bonus target (pounds/unit). 

After the required data is entered, "PLUS COST" will show all the 
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entered data on the screen with the options; to amend, to file or to 

exit. The required amendments can be undertaken, if there are any 
before the data is filed. 

The data entry through this function is shown in Appendix E, 

figures (1-5). 

6.2.2.2) On-Cost Site Overheads 

Any contractor must place himself in a 

position to secure work and then to control its execution. In order 

to do this he has to have an office which incurs rent and other 

costs, he must have someone to attract work and someone to price 

it. These overheads are usually considered by the estimator while 

putting his estimates either as addendums to the basic unit costs 

of the resources, or as preliminaries included in BoQ preliminaries 

items, or to general overheads which are usually estimated as a 

percentage of the project in the company's total head office 

overheads. 

Whatever the category of the overheads incurred, consideration 

must be taken into account to be included in any site control 

system. The following on-cost overheads review includes: 

A) Project Overheads; Definitions and Their Categories; 

B) On-Cost Site Overheads available; 

C) The Allocation of On-Cost Overheads On Site Manually; 

D) On-Cost Site Overheads Control By Using PLUS COST. 
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A) PROJECT OVERHEADS; DEFINITIONS AND THEIR 

CATEGORIES 

Two types of overheads can be identified in 

any contract work, the first one is incurred from executing the 

work and keeping it as productive as required and can influence the 

work on site directly, whilst the second usually comes from the 

money that is spent on administration in the main office of the 

company outside the whole project and can influence each project 

proportionally and indirectly according to the contribution of each. 

At the same time, the site overheads can be divided into two 

distinct types: 

i) fixed overheads; 

ii) variable overheads 

i) Fixed Overheads 

Few overheads are rigidly fixed during the 
full period of a contract, but many remain more or less unchanged 
by the current labour strength at any particular time in the 

contract. These include items of both labour and plant. Examples 

are: 
Site Offices 

Toilets 

Temporary Roads 

Staff 

Mini Buses 

Chain Boy 

Attendance on clerk of works 
Clean Public Roads 

Plant Maintenance 

Temporary Services 

These items are frequently priced under the preliminary section of 
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the BoQ and are therefore often referred to as preliminaries in 

standard costing systems. 

The estimated cost or budget for these overheads can be spread 

over the contract to obtain weekly standards. 

ii) Variable On-Cost Overheads 

These overheads are geared directly to the 

number of men employed on site and vary as that number changes. 

These include such items as: 

Annual holiday stamps 
Public holiday with pay 

Inclement weather time 

Travelling time allowance 

Fares 

Lodging allowance 

General insurance 

Sick pay 
Graduated National Insurance 

Training levy 

The pricing of these variable overheads is frequently calculated as 

an on-cost to the basic labour rates and the BoQ items priced 

gross. 

On the other hand site overheads can be divided into three basic 

categories: 
1. wage sheet overheads; 

2. allocated labour overheads; 

3. allocated plant overheads. 

These overheads are usually listed as an addendum in the gross 

cost statement which means the labour gross rate will be slightly 
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higher and will include these overheads. 

The research has dealt with site overheads only, both fixed and 

variable. The fixed overheads are unchangeable by the labour 

strength as explained previously. So that the research has 

considered and priced them as preliminary items as explained in 

chapter eight. The variable site overheads or as they are called, 

On-Cost Overheads are frequently calculated and added as on-cost 

to the basic labour cost as part of labour cost. 

B) ON-COST SITE OVERHEADS AVAILABLE 

There are many overheads which incur costs 

on site and need to be added to the basic labour costs when they 

are estimated as well as for control and monitoring purposes. 

Some of these overheads are as listed below (ref. 2): 

- Number of working weeks per year: 

- Travel Time Allowance: 

- Wet Time: 

- Public Holidays: 

- Tools Allowance: 

- Sick Pay: 

- Miscellaneous Payments: 

- Fares: 

- Subsistence: 

- Holiday Stamps: 

- Redundancy and Training Levy: 

- Graduated National Insurance: 

- Plus Rates: 
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- Supervision: 

- Cost of Absenteeism: 

C) THE ALLOCATION OF ON-COST OVERHEADS ON SITE 

MANUALL Y 

Considering the three categories of these 

overheads which are: 

i. wage sheet overheads; 

ii. allocated labour overheads; 

iii. plant overheads. 

The allocation of each of these overheads on site is as following: 

i) Wage Sheet Overheads 

By using the costing system, the wage sheet 

overheads can readily be abstracted from the wage sheets, for 

example, total cost for the week of lodging allowance, sickness 

payments, holiday stamps, etc. 

Flat rate overtime working must be allocated in the same manner 

as normal working hours, but the non-productive overtime requires 
to be kept separate and calculated as an individual cost item. 

The above is right if the standard costing system is applied, but in 

the unit costing system, the wage sheet overheads can not be 

included in net unit costing except as an addendum list at the end 

of the unit cost statement. 
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ii) Allocated Labour Overheads 

For any costing system operating on the 

site, certain non-measurable items are best dealt with as an 

overhead cost, such as erection of site office, unloading of 

materials, laying temporary roads etc. These are usually 

considered as preliminaries or may be costed as an addendum to 

the cost statement. However, these items can be incorporated into 

the general standard cost statement under the heading of 

overheads. 

iii) Plant Overheads 

All these overheads such as vibrators, fuel 

and oil, mixers, dumpers etc. are usually considered as 

preliminaries in Bill of Quantities items in both types of costing 
systems. 

D) ON-COST SITE OVERHEADS CONTROL BY USING "PLUS 

COST" 

In PLUS COST, the first type of these overheads (Wage 

Overheads) has been considered as on-cost overheads which are 
part of labour gross rate, while the second and the third type are 

considered in the system as preliminary items in the BoQ as 

explained in Chapter eight 

From the description of this type of overhead, it can be understood 
how the estimator can take these overheads into account while he 

is preparing his estimates for the project resource rates, and to 

make the comparison reports show like-to- like figures to keep the 
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effectiveness as well as the simplicity in using these reports. 

Despite the necessity of this site cost, which influence the 

accuracy of the labour actual cost figures, none of the available 

site control systems has included this cost in their labour site 

cost calculations. PLUS COST, for the first time, has considered 

the on-cost labour overheads, in its calculations of the labour 

cost, for controlling the project site and producing the control and 
feedback reports. 

"PLUS COST" has this function to enter all the on-cost overheads 

weekly which are considered by the estimator in building-up the 

gross labour rate (basic rate plus on-cost overheads as 

percentage). 

These overheads cannot be added directly to the labour costs, 
because of the difficulty of allocating these to a specific cost 

center, so that the system (PLUS COST), will do all the 

calculations on these overheads separately, then add to each cost 

center a proportion according to the quantity of the work executed 
by each cost center. 

However, to enter the on-cost site overheads into "PLUS COST" 

weekly, the option "On-Cost Overheads Control", is required to be 

selected which will lead to a list of options. These options are: 

- Editing Weekly Overheads Payments; 

- View Weekly Calculation Reports; 

- View Monthly Calculation Reports. 
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By selecting the first option, the system will list the most 

common twelve on-cost overheads (Wages Overheads) (as listed 

before), one after the other and let the user enter the weekly 

incurred cost against each. If there is any other overheads not 

shown, they can be included within the "Miscellaneous Overheads" 

which are supposed to include any other on-cost overheads apart 

from those listed. 

After all the costs have been entered, the system will show all 

the entered cost again with their related on-cost overheads. 

followed by three options; to amend, to file or exit. Any 

amendments can be undertaken, before filing the data. 

The second and the third options of this function, will give weekly 

and monthly on-screen view reports respectively for any selected 

week number or month date. These reports give the contractor an 

idea about the money being spent as on-cost labour overheads. 
From which, he may re-consider the money spent on such 

overheads for the next period of time. 

The data entry and some examples of on-screen reports of this 

function in "PLUS COST", are shown in Appendix F, figures(1-5) 

This weekly on-cost data will be stored in the system to be used 

in the time of cost calculation, by dividing the total cost of these 

overheads between the cost centers proportionally according to 

the work executed in each center for that week. The share of each 

center will be added to the total cost of labour (wages and 
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bonuses), which can then be compared with the estimated labour 

cost (gross cost) of that cost center. 

The flow of data from this function and its use in producing the 

controlling reports on site are shown in figure (6.2). 

6.3) PLANT CONTROL 

The degree of involvement of plant in any 

particular project will be dependent upon the nature of the 

project. A small construction project ma y require no more than 

the contractor's own available plant, or it may revolve totally 

around the availability of a single item of plant of which there 

may be no more than two or three in the world and that they may 

be booked for several years ahead and/or be able to operate only 

during certain weather windows. 

Regardless of the project conditions as well as the acquisition 

of the plant by the contractor, the plant is still one of the 

resources which need good consideration to keep them more 

efficient and economic and overcome any problems of apparent 

mis-allocation or misuse at a later stage. 

However, considering Plant Control, plant like labour and material 

control can be linked to the contract programme as a resource to 

give its requirements and demand levels (ref. 84). Plant has 

generally been allocated to specific items or trades 
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and an unwanted coincidence between two items requiring the 

same item of plant may well be able to be reduced by allocating a 

substitute item if a duplicate is not available, perhaps allowing 

greater usage of a larger capacity plant item which might 

otherwise be designated as idle, thus allowing more efficient and 

economic usage. However, substitution to overcome conflicting 

work items must be remembered and recorded in the contract 

programme to overcome any problems of apparent mis-allocation 

or misuse at a later stage. Furthermore, the programme, as it is 

regularly updated must be able to report this substitution status 

as invariably there are an assortment of changes to the programme 

as work progresses for equally assorted reasons. Thus the original 

conflict of requirement may well disappear, only to reappear with 

a conflict of requirement for the substitute item of plant. 

At the same time (ref. 91) during the period a mechanical plant 

item is on site, further control must be exercised to ensure that 

the required output of production and reasonable fuel consumption 

is being obtained. 

To provide an efficient Plant Control on site, the following 

aspects must be considered (ref. 91): 

1) ensuring plant required is on site; 

2) ensuring plant planned output is achieved and 

maintenance performed while on site; 

3) ensuring plant is removed from the site, after the work 

is complete. 
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From what has been said above and in considering "PLUS COST" 

system as a site costing, monitoring and control system, the plant 

control facility in the system has had the ability of calculating 

the costs of plant on site as well as the plant usage from which 

the utilization can be indicated weekly. 

Through the system, the first two points can be obtained which 

make sure that the proper plant is on site and the planned output is 

achieved. The third point is supposed to be achieved by using a 

planning system on site which has the ability of scheduling the 

plant usage according to the project activities. 

6.3.1) Plant Allocation and Cost Control Procedure on Site 

Manually 

All the contractor companies in general have 

similar procedures in allocating, calculating and controlling the 

plant costs even though they are different in their ways of 

providing this plant. 

The plant cost allocation and control on site follow the under 

mentioned procedures: 

1. As in labour resources, by using the Plant Time 

(Allocation) Sheet, large plant can be allocated on an 

hourly basis, while the small plant can be allocated on a 

weekly or even monthly basis. After a week of work, all 

the used plant will be allocated to their cost centers in 

the "Plant Time Sheet" that is prepared for the work 

executed through that week. This sheet is usually 
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prepared each week by the site foreman, it describes the 

work to be performed, monitors the number of hours 

spent on the task in that week and also notes the 

non-productive time incurred. 

2. The true hire rates must be added if the plant is hired, 

then the hire charge is applied; if the plant is owned by 

the contractor, then the contractor's internal hire rate 

applies. 

3. By using the External/Internal Plant Return Sheet, the 

weekly cost can be calculated and compared with the 

previous week as well as the monthly costs. 

4. For controlling purposes, especially for items which are 

hired, Task Sheets are usually used as well as Time 

(Allocation) Sheets. This form (Task Sheet) serves the 

purpose that it records the working, standing and 

breakdown times. Thus by recording such details, 

appropriate actions can be taken to increase productivity 

in the following weeks as well as plant utilization in 

that week can be calculated. 

5. In addition to the Task Sheet, another sheet may be used 

to record the various items of plant available on site 
during the week, this form is called "Weekly Plant Record 

Sheet". 

The site sheets used for allocation and control plant cost on site 

are shown in Appendix G, forms (1-6). 
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6.3.2) Controlling Plant On Site By Using "PLUS COST" 

System 

Before explaining how the system can 

achieve the "Plant Control on Site" function, a list of points are 

required to be considered by the user before using this function, 

these points are: 
1. Because the system works on Weekly Time (allocation) 

and Task sheets in entering the plant data from the site, 

the light or heavy plant will have the same means of 

costing on a weekly basis and the daily sheets for heavy 

plant can be collected weekly then entered into the 

system. 

2. All the costs which include fuel, oil, grease, spares, 

tyres and parts that are not included in the hire rate can 

be entered into the system as "Operating Costs". 

3. Any sort of cost that may be encountered unexpectedly 

can be entered as "Extra Money" through the system. 

4. The Charges for transportation when the plant is hired 

from an independent hire company, for delivering and 

moving the plant from the site, can be entered as 

"Preliminary Items", as explained in Chapter 8, because 

of the impossiblity of being allocated to any cost center 

while it was on the site. 

5. To overcome the difficulties when the plant is working 

for more than one cost center at a time, the question of 

Dedication Percentage has been put into the system, so 

that the user can enter the dedication percentage for 

using the plant for each cost center. 
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6. In the case of plant working for many cost centers such 

as a tower crane, where it is impossible to indicate the 

percentage for each center, such plant can be considered 

then as one of the Preliminary Items as explained in 

Chapter eight. 

Having considered these six points, this facility has been 

developed in "PLUS COST" to be desirable by whatever plant control 

system used by the contractor. Also the system has been 

developed to accept the data similar to that required to be filled 

in the site sheets such as "Task/Time Sheets", which are used by 

the construction companies in their manual control systems. The 

rest of the calculations are undertaken within the system to 

calculate the actual plant cost weekly, which will be added to the 

other costs (i. e. labour, material, subcontractor, etc. ) to find the 

actual cost of each cost center weekly. The actual cost of the 

work done can then be produced, form the previous calculation, 

monthly, and this cost (monthly actual cost) will contribute in 

producing the print out control and feedback reports on site 

through the system (PLUS COST). 

According to the above explanation, PLUS COST is expected to be 

the first site management system, amongst the available systems, 

that has considered all the plant control on-site difficulties and 

provided an efficient plant control function to control the cost and 

performance (usage ) of each plant resource on site, and produce 

accurate cost figures to be used in producing overall project cost 

control and feedback reports. 
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Figure (6.3) shows a flow chart which explains how the data from 

this function Plant Control, contributes in producing the required 

controlling and utilization reports on site. 

"PLUS COST" is providing this function, if the "Plant Control" 

function has been selected. The function will provide the following 

options: 

i. Edit task sheets; 

ii. Edit time sheets; 

iii. View task sheets; 

iv. View time sheets; 

v. View plant cost reports; 

vi. View plant utilization reports; 

i) Editing Task Sheets 

This option will prompt the user to enter 

the plant on site data that are similar to that in the Task Sheet on 

site, which is supposed to be filled in by the foreman. The weekly 

task data for each plant resource number is required to be entered, 

such as: 

* related cost center code number; 

* weekly hours worked; 

* weekly standing hours; 

* weekly breakdown hours. 

After all the above data has been typed in, the system will show 

on screen all the entered data with the options: to amend, to file 

or to exit. 
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ii) Editing Time (Allocation) Sheets 

Through this option, the system will prompt 

the user by a set of interactive questions to enter all the data 

which is similar to this in "Plant Time Sheet" used on site and is 

supposed to be filled in by the foreman on site. For each plant 

resource number, the operating data is required to be entered such 

as: 

* related cost center number; 

* dedication percentage (%); 

* weekly hours worked; 

weekly operating (running) costs; 

* any extra costs. 

And again the system will show the entered data with the same 

three options as before: to amend, to file or to exit. 

iii) View Task Sheets 

Through this option and the next one "PLUS 

COST" behaves as a documentary system by filing all the Weekly 

Time/Task Sheets under their week's number and viewing them on 

the screen whenever required to give the user, for any selected 

week, a full detailed report of plant usage hours compared with 

breakdown and standby hours. 

Through this option, the system will ask for the required week 

number to be entered. The Task Sheet of that week will be shown 

on screen in a form similar to that in the real Task Sheets used on 

site by the foreman. These reports hold the data which were 
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entered before, through option "Editing Task Sheets" 

iv) View Weekly Time Sheets 

Through this option, the system gives the 

user the facility to check any Time Sheet entered before, through 

the option "Editing Time Sheets" by selecting the required week 

number of that sheet and the user will get an on-screen report in 

a form similar to that of the Time Sheet used on site. These 

reports will provide, for any selected week, all the details about 

the working hours of each plant resource. These reports will be 

used for checking the expected working hours for the plant 

resources with the actual. 

By this option and the previous one "View Task Sheets", there will 

be a better system of keeping and checking the plant control 

sheets in the company, when the system "PLUS COST" will file all 

these sheets. The Time/Task Sheet will be checked, by just typing 

in its week's number. That will save a lot of clerical work (as 

time and paper work). 

v) View Plant Costing Reports 

This option will prompt the user to select 

the week's number to give him an on-screen report which shows 

the working, operating (running) and extra costs with their totals 

after doing all the calculations within the system by using the 

plant hire rates which should have been entered previously through 

the "Data Preparation" option as explained in Chapter five. If any 

of the plant rates for the resources in that selected sheet have not 
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been entered before, a warning message will be shown on the 

screen to tell the user "why the calculations have not been 

proceeded to produce the required report on the screen". The user 

will use the weekly actual cost of each plant resource in the 

report to compare it against the expected cost as well as the 

money to be paid as hiring cost. 

vi) View Utilization Reports 

To achieve an efficient plant control on site 

by the system, this option has been put in the system to show on 

the screen the utilization (performance) of the plant resources for 

any selected week, as a percentage of the actual working hours 

from the total hired hours which includes; standing and breakdown 

hours (i. e. out of use), the system will give the utilization in 

remarks according to these percentages as follows: 

The Percentages 

100% - 80% 

79%-60% 

59%-50% 

less than 50% 

The Remarks 

very good utilization 

good utilization 

poor utilization 

very poor utilization 

From this report, the user could quickly obtain a complete picture 

on the performance of the plant resources in that selected week. 

A corrective action may be ordered on site to improve the usage of 

the plant resources for the next period of time, if any undesirable 

indication is shown in these reports. 
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The data entry of "Plant Control" option and its on-screen reports 

are shown in detail in Appendix H, figures (1 -9). 

6.4) MATERIAL CONTROL 

It has been shown through the recent 

investigation (ref. 115) that material losses on building sites are 

far greater and approximately 2 to 3 times those allowed for in 

the estimate, and it is suggested that if the material variances is 

reduced by half, then the profit on a contract could be doubled. 

Therefore material control should become a policy of every firm of 

any size, and an accepted part of training and practice of all those 

engaged in the production process. 

So far materials have not been considered in any site control 

system. This is because it is more difficult to control material 

variances than anything else. Once again this is largely due to the 

nature of the site conditions. 

The factors which add to the difficulty of keeping precise control 

of material costs can be divided into two; price and quality 

variances (ref. 7). Each factor includes a set of difficulties as 

follows: 

- Price Variances: 

a) inflation; 

b) Changes in the buying situation since the 

estimate was prepared (e. g. bulk buying 

discounts, shortages and changes in quality 
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amended by the client or available at the 

time. ) 

- Quality Variances: 

a) wastage and breakages; 

b) theft and loss; 

c) short deliveries; 

d) remedial work; 

e) delays in recording systems; 
f) inaccurate site measurement of the work 

done. 

Carefully compiled, comprehensive records would enable all these 

variances to be calculated for various material cost codes, but the 

cost of undertaking this work would probably far exceed the 

potential savings so any material control measures must be cost 

effective. The savings from both avoiding waste and reducing 

delay in building operations must be greater than the cost of 

implementing the measures. 

6.4.1) Material Handling Responsibilities in The Head 

Office Organization 

The control of material on site must be 

effected from the inception to the completion of the project as 

part of any site control system which means that any approach of 

controlling the material must start at the tender stage when the 

contractor's estimator commences pricing the bills and eventually 

after consideration by the director, the tender is submitted as 

shown in figure (6.4). 
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After the tender has been accepted, the Planning Engineers will 

start establishing detailed project plans, either as bar charts or 

networks. From these, the buyers in the Estimating and Buying 

Department in the head office make up their programmes for 

delivery of material and budget for purchases. After this, the 

orders are placed (ref. 3). 

At the construction stage, the Buying Department will use the 

order records and project plant and budget in keeping its 

involvement in controlling material on site by keeping records of 

ordering and checking the current total of material delivered 

against the total fixed or unfixed on site, to establish pilferage, 

excess waste, excess breakage, errors in ordering, etc. until the 

practical completion of the project, figure (6.5). 

6.4.2) Material Handling on Site Manually 

Material handling on site and the documents 

that are used on site to control the material as shown in figure 

(6.6), are usually in sequence as follows (ref. 92): 

1. After the supplies have been nominated, all the 

information about them must be recorded such as 

supplier's number, name, address, telephone number etc., 

and must be kept in the Head Office for any future 

requirements. 

2. The next stage is making orders for the estimated 

quantities of the required material, making sure of 

correct times and dates of deliveries. So that all 

orders must have information concerning order number, 
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registration number, supplier's number and name, date of 

orders, date of delivery, discount on order (if any) and 

the material ordered. 

3. When the deliveries start to arrive on site, the checker 

at the site will note all material delivered to the site 

daily and then send it to the Regional Headquarters. This 

information can then be used in the monthly cost reports, 

and as a check against the details shown on the invoices 

received from the suppliers. 

4. Material Utilization Evaluation; the purpose of preparing 

a material utilization evaluation is to calculate the yield 

to ascertain whether or not the allowance made by the 

estimator is being achieved. 

5. Losses due to material wastage can be very significant 

and it is important to ensure that wastage on major 

material is monitored weekly. Even though this may not 

give an accurate statement of the wastage situation 

from a st raight comparison of "Delivered" with "Measured 

for Valuation", it would give an idea about how the 

material usage is going on site. This report comes 

weekly in a cumulative form of information. 

6. Material Fluctuation Claim Sheet; as one of the 

difficulties of controlling material is price and quality 

variances as mentioned in the beginning, this sheet is 

used to record such fluctuation which arises because 

the time between tendering and obtaining the contract 

may be long and also allowing for the length of the 

project. Because of that long period of time the market 
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prices of material may fluctuate from that in the BoQ. 

The site sheets used in controlling the material on site are shown 

in Appendix I, forms (1-5). 

6.4.3) Material Handling and Controlling on Site By Using 

"PLUS COST" 

The "Material Control" function has been 

added to "PLUS COST" to achieve the material handling on site 

which is usually undertaken by reserving a good number of staff 

on/off site to do the data collection as well as the clerical work 

and that will need time and paper work. 

"PLUS COST", for the first time, has been developed to carry out 

the material handling and control on site by following the same 

sequence used in the manual way (as explained in the previous 

section), by dealing with all the documents that are used on site in 

controlling the material usage and cost on site, such as suppliers, 

orders, deliveries, etc. The weekly actual cost of the material 

resources will be calculated through this function to be added to 

the other project costs such as labour, plant subcontractors, etc., 

to produce the actual cost of the work done. Also through this 

function, "PLUS COST" also provides both type of reports, 

(on-screen and print out), to assist in controlling the material 

handling and usage on/off the site. 

None of the available management software has this facility of 

material control, and this has made their site control still 
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inefficient in controlling the project resource on site. 

Figure (6.7) shows the data flow chart of the "Material Control" 

function and how this data is used by the system to produce the 

controlling reports. 

If this function is required to be used, the option "Material 

Control" m ust be selected which offers a set of options: 

i. Edit Suppliers; 

ii. Edit Orders; 

iii. Edit Deliveries; 

iv. Determine Fixed Material; 

v. View Margins on Deliveries; 

vi. View Margins on Orders; 

vii. View Material Summary; 

viii. View Orders Summary; 

ix. View Supplier's Accounts; 

X. View Material Utilization; 

xi. View Material Wastage. 

i) Editing Suppliers 

Through this option, all the general data about 

the suppliers can be entered, such as Supplier code number, 

name, telephone number, address and his contract note. 

This data will be shown on the screen with the options; to 

amend, to file or to exit. 
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This data will be stored in the data files through the system to 

be called for any addition or amendment to the data. 

ii) Editing Orders 

This option is used for adding all the data 

about the orders made with any of the suppliers entered in the 

previous option, the data is: 

- Order number; 

- Order registration number; 

- Supplier's number of this order (the supplier's number 

must be one of those entered in the previous option); 

- Order date; 

- Delivery due date; 

- Discount on the purchasing price as (%) if there is any. 

The system will then ask for the resource data of this order to 

be typed in which is: 

- Resource number; 

- Resource quantity; 

- Resource unit price (if it is different to that estimated). 

The Resource Data file must be entered in the system through 

either "Data Preparation" option (as explained in Chapter five), or 

accessed from the Estimating or Valuation System, and "PLUS 

COST" will check the resource number entered by this option if it 

already exists in the Resource Data file. 

Again the system will show the entered data with the same 
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options: to amend, to file or to exit. 

iii) Editing Deliveries 

PLUS COST will prompt the user through this 

option to enter the following data about the deliveries: 

- Order number (this must be entered through previous 

option); 

- Date of last delivery; 

- Resource number (this must exist in Resource Data file); 

- Quantity of this delivery; 

- Delivery note number. 

The system will show the entered data with the same three 

options: to amend, to file or to exit to the previous menu. 

The above first three options of " Material Control" function are 

the only options in this function which ask the user to supply 

data or update continuously and the data is required to be entered 

in the same sequence as those options in the Material Control 

function, because data in each option usually depends on the data 

entered in the previous one. 

iv) Determine Fixed Material 

This option has been added to this function to 

carry out all to-date calculations of the material used on site 

including wasted material from which all the information about 

the material usage and utilization on site can be gained as well 

as the actual cost of the material used weekly. 
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If this option has been selected. This will offer a set of options: 

a) Edit to-date material usage; 

b) View weekly material usage; 

c) View monthly material usage. 

a) Editing Weekly Material Usage 

"PLUS COST" will give access to the user to 

enter the weekly usage data of each material resource (which 

already exists in the "Resource Data File" 
. 

This data is: 

- Related Cost Center code number; 

- Measured quantity for valuation (quantity used to-date); 

- Unfixed quantity on site; 

- Other uses of this material resource (temporary work, 

etc. ). 

The data will be shown on the screen with the options: to amend, 

to file or to exit. 

b) View Weekly Material Usage Reports 

This option provides on-screen reports of 

weekly material usage for a selected week number (which is 

supposed to be entered in through the previous option), according 

to the data entered in the previous option. These reports will 

give details of the quantities used for each material resource at 

each cost center to be compared against the estimated figures. 
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c) View Monthly Material Usage Reports 

"PLUS COST" will add the material usage data 

of those weeks in the selected month to show it as on-screen 

reports. These reports, as in those above, are used to check the 

estimated figures monthly. 

v) Margins On Deliveries Reports 

"PLUS COST" will ask the user through this 

option to type in all the resource numbers (which exist in 

Resource Data file) he wants to know about, and the system will 

do all the calculations to view a full detailed report showing the 

margins on the deliveries, up to the date, of these selected 

resources. These reports will show the margins in the selected 

material resources (as debit or credit) comparing with the 

estimate. The reports will be used as control reports on the 

material delivery to control the price variances. 

The information in these reports is similar to that obtained from 

the "Material Fluctuation Claim Sheet". 

These reports can be weekly, fortnightly or even monthly with 
the option of daily updating. 

vi) Margins on Orders Reports 

This option in "Material Control" function 

provides detailed and updated information of selected resource 

numbers (as explained in the previous option) as on-screen 

reports. These reports show the difference in the quantity and 
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the rates of each material resource between the estimates and 

the orders. This will give an indication if the project is in credit 

or debit from ordering this material. The reports can be used as 

feedback to the estimator who estimated the material rate 

figures. The reports also assist in making better orders by using 

the estimated rates as the upper price limits for these order 

prices. These reports can be weekly, fortnightly or even monthly 

and updated automatically along with the information in the 

updated "Order Data File". 

vii) View Material Summary Reports 

This option provides updated view reports of 

the material resources which have been used in executing the 

project with details on the estimated quantities, ordered 

quantities and quantities delivered for each of the resources. 

These details are essential in providing feedback reports to the 

estimator as well as giving a good impression to the user about 

the material delivery procedures on site comparing with the 

orders and estimates. 

viii) View Order Summary Reports 

This option provides the user with on-screen 

reports of the orders which have been made to date as a 

summary, and the amount of each order, to give an idea of the 

money required to be reserved for these orders and these reports 

can be used as documents for delivery due dates. 
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ix) View Supplier Account Reports 

This option in the "Material Control" function 

will provide the user with a view report of the supplier accounts 

to date according to their deliveries. These reports are essential 

documents for the Accounting Department to keep the ledger 

revised all the time. 

x) View Material Utilization Reports 

One of the main objects of having the 

"Material Control" function in PLUS COST is to indicate and 

control the material utilization (performance) on site. This 

option in the system will do all the calculations to provide the 

user with up to date view reports which show the actual 

utilization of any selected material resources in percentages, 

compared with the Estimated Allowances, and then the losses or 

gains from that comparison in quantities and expenses. The 

reports give the rate of usage of the material and this assists in 

preventing high piles of that material resource (which may have 

a low rate of usage on site) being left on site. This is very 

important, especially when using expensive material. The 

materials with low utilization will be shown in these reports. 

xi) View Material Wastage 

The wastage of material is also another main 

object for carrying out material control on site. "PLUS COST" 

through this option provides weekly, fully detailed view reports 

which show the use of the material resources on site in that 

selected week and the wastage percentage of each resource with 
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its estimator wastage allowance percentage. The system's 

remarks are shown at the end of the reports from the comparison 

between the two percentages. So that the required actions may 

be taken on site, if the remarks show that the wastage of any 

resource on site for that selected week was over the estimated 

allowance. 

The data entry of "Material Control on Site" function with its 

on-screen reports are shown in detail in Appendix J, figures 

(1-17). 

6.5) SUMMARY AND CONCLUSION 

From what has been explained before, the 

following points have been identified as a summary and 

conclusion of the work in this chapter. 

1. The success of any project is dependent upon effective 

management of the available resources that are standards of 

cost by which the project must be controlled. 

2. As far as control is concerned, contractors divided up their 

cost into: labour, plant, material and subcontractors, when 

other site costs are usually considered as overheads with no 

attention to the preliminaries as one of the standards. 

3. "PLUS COST" deals with site costs in controlling the project 

under up to five headings of labour, plant, material, 

subcontractor and preliminary as standards of site cost which 

can be allocated and calculated on site by using different site 

sheets. 
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4. Both manual systems (Timekeeper and Ledger) have been 

considered in developing "Labour Control" function in "PLUS 

COST" by making "PLUS COST" applicable to both types of 

projects; Building and Civil Engineering. 

5. By using "PLUS COST" on site, all the clerical work of filling 

in the site sheets used in these two manual systems can be 

achieved quicker and more accurately with no need for staff 

work on these systems, when "PLUS COST" will do all 

the calculations required to produce weekly labour basic 

costs on site as well as the labour control reports. 

6. "PLUS COST" is the first system, amongst the other 

computer-aided site management systems, that has 

considered all the other labour costs on site which are 

bonuses (if they are operating) and on-cost overheads, by 

having an option for each within the system. These two other 

costs will be added to the labour basic costs to produce the 

actual gross labour cost on site. 

7. From understanding the difficulty of allocating and 

controlling plant resource costs on site as they are 

dependent upon the nature of the project as well as the plant 

acquisition, size, and consumption. These factors have 

affected the efficiency of the available site management 

software. "PLUS COST" has been developed to consider all the 

above factors in achieving the "Plant Control on Site" 

function, by putting six points to be considered, by the user, 

before using this facility, and making the data required to be 

entered as general, by including all the expected costs on site 

such as the operating (running) cost and extra cost (any other 
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plant costs on site). 

8. "PLUS COST" can control through this function both plant cost 

and performance and provides on-screen weekly reports of 

plant cost and utilization (performance). The other site 

management software usually cost the plant usage 

without considering its performance in controlling the site. 

9. "PLUS COST" has a "Material Control on Site" function as a list 

of options, through which "PLUS COST" has achieved full 

coverage of the material usage on site by letting all the data 

about suppliers, orders, deliveries, material fixed and unfixed 

on site to be entered. This data will be used to provide 

(on-screen and print out) control and utilization reports. 

10. Through these resource control functions (Labour, Plant and 

Material), "PLUS COST" can achieve both the project control on 

site as a whole as well as its resources usage and 

performance. This has made the control procedures more 

effective in indicating an efficient working area down to 

the fourth level of site organization (foreman level). 

11. All the data entered is stored in an updated form in data 

files in "PLUS COST", ready to be used whenever required. 

"PLUS COST" is applied here as a documentary system 

which has the ability to store all the site data entered from 

the site sheets till the project finishes. 

12. The options provided in each resource control function 

enable "PLUS COST" to cover any site conditions in 

controlling the resources and as an effective site control 

system, despite the control system being used on the site 

previously. 
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13. The on-screen reports in each resource control function have 

been designed to be presented similar to the control forms 

that are used in the manual control systems to make them 

easily understood. Also these reports can indicate the losing 

area and the bad performance more efficiently. The 

system remarks have been added to these reports to assist in 

indicating the lo ss making area and the bad performance. 

At the end of this chapter and from the above conclusion, I have 

undertaken another step in achieving the "Business 

Requirements" specification of developing an efficient site 

management system by developing "PLUS COST" 
. 

By being as 

comprehensive, general and efficient as described above in 

costing and controlling the cost and the performance of the 

project resources (labour, plant and material). "PLUS COST" is 

expected to be the most efficient and effective computer-aided 

resource control and management system. 

206 



CHAPTER SEVEN 



CHAPTER SEVEN 

SUBCONTRACTOR CONTROL ON SITE 

7.1) INTRODUCTION 

It is now quite common for the main Contractor 

on a building/civil engineering project to carry out only a small 

proportion of the work directly (ref. 109). Subcontractors are used 

for the major part of most work but sometimes the involvement of 

the main Contractor may be nil, in coordinating for the client, the 

services of the various subcontractors. In these circumstances the 

methods used become increasingly important. 

There are considerable difficulties facing the Main Contractor in 

combining the efforts of a collection of subcontractors each intent 

on progressing their own section of the work (ref. 116). His 

difficulties are often increased by a lack of detailed knowledge of 

subcontract operations and even in many cases, by an 

insufficiently systematic approach to subcontract management. 

The absence of any direct financial risk to the Main Contractor 

where Subcontractors are concerned can obscure the indirect risk 

involved. Heavy losses can occur through delay and disruption if 

subcontract work is allowed to proceed without adequate control. 

This chapter highlights the methods of controlling the 

subcontractors on site and then shows how "PLUS COST" as a site 
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control model can assist the contractors is controlling the 

Subcontractors cost on site by using the same site sheets as in the 

manual system, but in a more efficient and faster method by using 

a computer-aided site management system. 

At the beginning, the chapter explains the Subcontractor 

definitions and types, the manual system for controlling the 

Subcontractors on site which is in use and its site data sheets and 

practices that might appear on the site influencing the 

Subcontractor control on site. It explains then how a 

computer-aided site management system "PLUS COST" can provide 

a better and more efficient Subcontractor site control system by 

using the same site data as in the manual system more efficiently. 

7.2) SUBCONTRACT-DEFINITIONS AND TYPES ON SITE 

A subcontract is defined as (ref. 121); "an 

agreement between the prime Contractor and another Contractor or 

supplier for a satisfactory performance of services or delivery of 

material as indicated on the plans and specification, all as 

evidenced by the contract documents". 

A Subcontractor may be defined as (refs. 109 & 121); "a secondary 

Contractor who performs some part of the prime Contractor's 

obligation under the contract". There can be several levels of 

subcontracting. 

Two types of Subcontractors can be quoted, 'Nominated 

Subcontractor' who is nominated by the client and named in the 
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contract with the main contract, and 'Domestic Subcontractor', 

who is employed by the Main Contractor to do part of his work. 

Both types of Subcontractors, in turn, may engage other 

Subcontractors. Subcontractors can also be quoted according their 

work into; Labour only, Labour and Material or Labour, Plant and 

Material Subcontractors. 

There are typical work items which are usually subcontracted to a 

specialty Contractor by most general Contractors (ref. 109). And 

those specialty Subcontractors may engage other Subcontractors 

to assist them in executing these work items or providing the 

material for them. 

7.3) SUBCONTRACTORS CONTROL ON SITE MANUALLY 

The responsibility for controlling and 

reporting the costs of Subcontractors usually lies with the 

contractor's quantity surveyor. 

The overall control of Subcontractors may differ according to the 

type of Contractors themselves (e. g. labour-only or labour and 

material). For labour-only subcontractors, the most important 

factor is the attendance factor which is used to control the 

attendance of the Subcontractor's labourers. Whilst for labour and 

material Subcontractors, the most important is what is called 

sub-letting margins (the margins in the value of the subcontract in 

the tender over the actual cost), as well as their monthly 

liabilities. 
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To predict the likely difficulties and conflicts, the reliable 

measurement of progress and to obtain maximum participation and 

performance from each Subcontractor, the Contractor may call 

upon the services of the Subcontractors representatives (e. g. 

Subcontractor coordinator, advisory team, management and 

planning staff etc. ), to discuss their work progress and if there 

are any difficulties in the work that may need resolving. 

Control is obtained by measuring progress against the pre-set 

targets from the programmes (set up in the pre-contract stage), 

and extrapolating trends of probable future events (an efficient 

record system may also be based on this procedure) (ref. 116). The 

most important requirement in measuring and reporting is the 

speed, since any remedial action must be decided upon and put into 

practice as quickly as possible to minimize delay to the 

Contractor. Measurement, therefore, should be only as accurate as 

is necessary for the production of useful reports. 

Where the work of a Subcontractor is being measured by the 

Contractor's quantity surveyor, the Subcontractor's own 

assessment of his progress should be obtained and taken into 

account, and should also include all unpaid measurements (such as 

claims or variation orders). 

Monitoring will cover not only simple progress, but also the 

situation relating to design work, information supply, the 

adequacy of labour and materials and the prediction of the future 
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trend of events. 

However, two types of control are required for Subcontractor 

control on site; first, weekly or fortnightly (short term), secondly, 

monthly or five weekly (medium term). 

7.3.1) Weekly Control 

With labour-only Subcontractors, particularly, 

the Main Contractor should not only be concerned with traditional 

items (i. e. dayworks, services, wastage/abuse), but he is also 

monitoring subcontractors labourers productivity and 

absenteeism, by weekly payment or letting margin reports, figure 

(7.1), from which the productivity, absenteeism and wastage of 

material can be monitored as a Short Term Control. By doing that, 

the Main Contractor can ensure that he is getting value for the 

money he paid. 

7.3.2) Monthly/Five-Weekly Control 

For medium term control and monitoring of 

Subcontractors as well as predicting the likely difficulties or 

conflicts, a monthly or fortnightly liability sheet is filled in by 

the contractor's quantity surveyor at the time of interim 

payments, figure (7.2), giving the Contractor's internal valuation 

on the agreed retention, the certified payment to Subcontractor 

and any claims or variation order amounts raised by the 

Contractors. From these liabilities the Contractor would be able 

to predict the profits or losses on Subcontractors as well as the 

money which has not yet been paid to the Subcontractors. 
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For supporting this form, the Contractor must have a full record of 

claims and variation orders which are raised by his Subcontractors 

with all the details, the same as the details in his own record 

concerning claims and variation orders which are raised by him on 

the client. 

These two forms must be filled up accurately because they will 

then be used to produce monthly accounting reports which show 

the entitled payment of the Subcontractors including claims and 

variation orders. 

7.4) THE SUBCONTRACTOR'S SITE ADJUSTMENT 

In addition to the basic actual site cost of 

executing the project according to the BoQ items, the 

Subcontractor may find unexpected practices on the site. These 

site practices affecting the actual cost of the subcontract, and 

producing extra money which will be either adde d to or subtracted 

from the agreed amount of the subcontract. Each of the site 

practices such as; claims, variation orders, d aywork and price 

fluctuation, has a different influence on the actual subcontract 

figures. This influence affects the efficiency of the Subcontractor 

control system on site. None of the available site management 

systems has considered these practices in controlling the 

Subcontractors on site. PLUS COST has been developed, for the 

first time, to include these practices in its controlling of the 

subcontractors. 
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The details of dealing with these practices are the same as 

explained in chapter nine, of dealing with practices of a similar 

nature that are achieved by the Main Contractor. 

In controlling these practices, I have developed PLUS COST to 

control the claims and variation orders separately from those of 

the Main Contractor (as explained later in this chapter), while the 

other practices (daywork and price fluctuations) are controlled as 

part of the Main Contractor practices (as explained in chapter 

nine). 

7.4.1) Subcontractor's Claims 

Claims can be raised by the Subcontractor 

which may well pose problems for the Contractor. Resolution of 

the claim will cost the Contractor time and money and a major 

claim could result in the necessity for legal advice and 

arbitration. The cost of resolution can, therefore, be expensive in 

addition to the sum that is being claimed, and due provision must 

be made. Subcontractors claims can be part of the Contractors 

claims or separate claims on the Contractor. In both cases, the 

Contractor often takes the view that Subcontractors claims run in 

tandem with their own claims and that when such claims are 

resolved, then automatically the subcontractors claims can be 

solved to the subcontractors satisfaction. 

The details of dealing with Subcontractor's claims is the same, as 

explained in chapter nine, of dealing with claims of the Main 

Contractors. 
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7.4.2) Subcontractor's Variation Orders 

The subcontract work may be varied and a 

situation may exist where the contractor is negotiating with the 

Subcontractor on the value and effect of variations. The details of 

dealing with variation orders are the same as explained in chapter 

nine later, for variation orders of the Main Contractor. 

So a good and efficient control system on subcontractors requires 

good recording of the claims and variation orders the same as for 

the Main Contractor. 

7.5) EFFECTIVENESS OF SUBCONTRACTOR CONTROL 

From what has been said before, certain 

fundamental principles governing the effectiveness of a site 

control system for subcontractors were identified as: 

a) the degree of control exercised over a Subcontractor 

should be related, by some convenient means, to the 

amount of damage to the Contractor likely to result from 

his failure to perform adequately; 

b) the influences of progress control, minimum weekly 

control record systems and day-to-day management by 

the Contractor must be unified by the total system; 

c) for controlling the contractor's payments and monitoring 

the money losing areas, a good weekly or fortnightly 

recording system must exist which shows the attendance 

of subcontractors labourers (for labour-only 

Subcontractors), as well as monthly or five-weekly 
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recording systems required to show the summary of 

subcontractors liabilities as agreed; 

d) human relations remain the most important factor 

governing the success of control. By convincing the 

subcontracting staff of the soundness and fairness of the 

procedures used, the system will have the effect of 

inducing them to take action; 

e) the simpler the system, the more likely it is to succeed. 

7.6) SITE CONTROL OF SUBCONTRACTOR BY USING "PLUS 

COST' 

Through the first option of the system (Data 

Preparation), all the general data about the subcontractors as 

explained in chapter five, should be entered and stored in 

"Subcontractor Data File" to be used through this function 

(Subcontractor Control on Site). In this function, "PLUS COST" has 

been developed to achieve what has been highlighted through this 

chapter, bearing in mind the effectiveness requirements. It has 

been designed to control the subcontractors cost and performance 

on site function. In this function "PLUS COST" behaves as a 

separate control system, has its own filing system and its own 

claims and variation orders from the main system. So that through 

this function, "PLUS COST" deals with subcontractors as 

"Contractor" to the actual Main Contractor as well as one of the 

resources of the BoQ item rates. 

Through "Subcontractors Control on Site" function, "PLUS COST" 
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has been developed to achieve the following facilities: 

1) calculate the subcontractors costs for the work done on 

a weekly/monthly basis, and these costs can be added to 

the other costs (e. g. labour, plant, etc. ) to get the actual 

costs of the work done on a weekly/monthly basis from 

which the required comparison reports can be obtained as 

system print-outs for monitoring and control purposes. 

2) indicate the Subcontractor performance weekly from 

comparing the actual cost calculated in the above point 

against the estimated value of the work he has executed 

to produce the letting margins reports. 

3) provide good documentary files of the Subcontractors 

claims and variation orders, as well as their expenses, 

which can then be used for predicting any likely damages 

or conflicts with the Subcontractors. 

Figure (7.3) shows, in flow chart form, the above necessities as 

well as the internal procedures of this function in "PLUS COST". 

Use of this function in "PLUS COST" offers seven further options: 

i. Edit weekly payment sheets; 

ii. Edit monthly liability summary; 

iii. Register and/or measure the claims; 

iv. Calculate the variation orders; 

v. View weekly letting margins; 

vi. View monthly liability summary; 

vii. View monthly accounting reports. 
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i) Editing Weekly Payment Sheets 

This option has been added to the 

Subcontractor Control function in the case where Labour-only 

subcontractors have been used on site, although it can be used 

by the Contractor to get short term control on the 

subcontractors (weekly control). 

Through this option, "PLUS COST" will ask for the following 

weekly data of each subcontractor code number to be entered by 

a set of interactive questions shown on the screen. The data is: 

- related item code; 

- this week's payment; 

- quantity executed (as units). 

After all the data has been typed in, "PLUS COST" also has the 

facility of re-showing any of these interactive questions again 

on the screen if the answer was illogical. The system lists all 

the entered data with the options; to amend, to file, to exit, to 

give another chance for any amendment before the data is filed. 

ii) Editing Monthly Liability Summary 

Also by a set of interactive questions, "PLUS 

COST" will allow the user to enter all the Subcontractor 

liabilities which are incurred through each interim payment for 

the purpose of medium term control (monthly control). The 

data is as shown in the Subcontractors Liability Summary 

Form, figure (7.2). 
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And again, after all the data is entered with an answer of 'no 

more data required to be entered', "PLUS COST" will show all 

the entered data with the same options; to amend, to file, to 

exit. 

iii) Claims Registration and Measurement 

Subcontractors claims on the Main 

Contractor are usually considered by the Main Contractor to be 

as important as the claims raised by himself and they can be 

part of his claims. This facility (Control of Subcontractor 

Claims on Site), has been developed in "PLUS COST" to have the 

same options as in the "Claims Control" facility for the Main 

Contractor which is explained in chapter nine with the 

following modifications: 

1) in editing claims measurement, the Contractor will be 

interested in the amount of the claim resources despite 

the details of each resource in the contract. 

2) in viewing the individual or total claims summary, the 

same point in (1) above has been considered. 

So that, through this facility, the Contractor will have a good 

documentary system of his subcontractors claims as well as 

his own claims and these documents will assist in solving the 

claim problems, either raised by the subcontractors or by 

himself. 

iv) Variation Orders Calculation 

This facility in the "Subcontractor Control" 
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function has been designed to be similar to that for the main 

contractors. The data for these variation orders will be filed 

separately from the other variation orders for the Main 

Contractor, to be used in calculating the subcontractors cost. 

Chapter nine explains the method of using "Variation Orders 

Control" for Main Contractor which is similar to this as 

previously mentioned. 

v) View Weekly Letting Margins 

Through this option, "PLUS COST" can 

provide weekly reports for any selected week, which show, the 

value of the work executed by the Subcontractor through the 

week, the payments to be paid to the Subcontractors, the 

variances between the two and the remarks on these variances, 

if the Contractor is gaining or losing money in that selected 

week. From these weekly reports, the Contractor achieves 

short term control on the Subcontractors, especially 

"Labour-only Subcontractors", by monitoring their productivity, 

absenteeism and wastage of material weekly. 

vi) View Monthly Liability Summary 

"PLUS COST" also does all the required 

calculations to provide "Monthly Liability Summary" reports for 

any selected month which show, for each subcontractor's code 

number, the incurred Subcontractor liabilities, on the Main 

Contractor, such as the value of the work done as priced in BoQ 

items, the entitled payments as in the certificates less the 
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agreed retentions, the claims accepted and the variation orders 
liabilities. 

These reports will assist the Contractor in controlling, at each 

interim payments time, the Subcontractor liabilities, which are 

required to be paid by the Contractor. 

vii) View Monthly Subcontractors Accounting Reports 

From the previous two control reports, 

"PLUS COST" through this option, does the calculations to view 

brief reports for accounting purposes. The reports show, for 

each Subcontractor number, the value of the work done as 

priced in the BoQ items, the amount certified from the 

liabilities and the variances between the two figures. The 

system will give its remarks, at the end of the reports, to show 

if the Contractor gained or lost these variances through this 

subcontract. These reports are essential for the Contractor's 

Quantity Surveyor to check the payments to the Subcontractor 

according to the work executed by him. 

The data entry and the on-screen reports of the "Subcontractor 

Control on Site" function are shown in detail in Appendix K, 

figures (1-16). 

7.7) SUMMARY AND CONCLUSION 

From what has been explained in this 

chapter about the control of the Subcontractor on site, the 

following points can be identified as a summary and conclusion. 
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1- It is quite usual these days for contractors on building/civil 

engineering projects to carry out only a small proportion of 

the work directly. When subcontractors are used for the 

major part of the work, the involvement of the Main 

Contractor may be virtually nil, so that good consideration 

is required to be taken of Subcontractor control on site in 

any site control system. 

2- The difficulties of controlling Subcontractors on site are 

often increased by a lack of detailed knowledge of 

Subcontractor operations or by an insufficient systematic 

approach to subcontract management. 

3- There are usually two types of subcontractors, Nominated 

and Domestic, the first one nominated by the client, whilst 

the second one is employed by the Contractor himself, but 

both under the responsibility of the Main Contractor. There 

are three types of subcontractors, according to the work 

they do, Labour-only, Labour and Material and Labour, Plant 

and Material Subcontractors. 

4- In controlling the subcontractors manually on site, the most 

important factor for a Labour-only Subcontractor is the 

attendance of the Subcontractor labourers, whilst for 

Labour and Material, it is the margins in the value of the 

Subcontractor over the actual cost, as well as the monthly 

liabilities. 

5- Two types of Subcontractor control are usually used on site, 

according to the time term, either "Short Term" control, 

which is weekly or fortnightly or "Medium Term" control 

which is monthly or five-weekly. 
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6- The subcontractor's control is an important factor which 

could cause damages to the contractor's performance and 

profit. So I have developed Subcontractor Control function in 

"PLUS COST" to provide two facilities. Firstly controlling 

their cost as one of the project resources like labour, plant 

etc. Secondly holding and providing all the documents of 

subcontractors claims and variation orders as well as their 

expenses. From these two facilities, the Contractor through 

this function can control the cost of the subcontractors as 

well as their performance. 

7- By using "PLUS COST", the Contractor in controlling his 

Subcontractors can use either a "Short Term" or "Medium 

Term" controlling system by editing weekly or monthly site 

sheets. 

8- From these sheets, "PLUS COST" can provide reports on 

weekly letting margins, monthly liability summary and 

monthly accounting reports as well as the reports for 

claims and variation orders. These reports have provided a 

full coverage of the Contractor's requirements in controlling 

his Subcontractors on site efficiently. 

9- Also through Subcontractor Control on Site function, the 

user has been provided with an efficient control system on 

the Subcontractor's claim and variation orders. They have 

data files separate from these for the Main Contractor. 

10-In entering the site data through this function, "PLUS COST" 

has a set of interactive questions that are similar to what 

is required in the control site sheet manually, to make 

using this facility easy and similar to the way of dealing 
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with the data in the manual system. 

1 1-In addition to that, this function has two ways of 

correcting the mistakes in the data entered, either by 

re-showing the question on the screen if the answer was 

not logical or by giving an option to amend the data after 

each time a set of data is entered and before the data is 

filed. 

12-All the view reports have been designed to be presented by 

"PLUS COST" through this function similar to those reports 

used on site by the manual control systems. These reports 

will give a clear identification of the problem area in the 

Subcontractors work in a very short time and while the 

work is in progress. 

At the end of the chapter and from the work done through it. I 

have achieved the required efficient and effective control on 

the Subcontractor on site. In this control " PLUS COST" 

calculates the cost and liabilities of the subcontractors in 

minutes from entering the site data and by considering the 

adjustment of the site practices. It also controls the 

performance by comparing the actual cost against the estimate 

and produces the weekly letting margins. Furthermore, "PLUS 

COST" operating as a documentary system holds and provides 

all the data about the Subcontractor's claims and variation 

orders documents, to be used whenever required, so that any 

conflict can be predicted and resolved before it can damage the 

work's progress. 
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These three features of Subcontractors Control function have 

made the system the most efficient system used on site in 

controlling the Subcontractors work. 
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CHAPTER EIGHT 



CHAPTER EIGHT 

PRELIMINARY CONTROL ON SITE 

8.1) INTRODUCTION 

Site overheads or the contract preliminaries 

are usually described as those items of an organization of a 

general nature which affect the cost of work, but which are not 

restricted to any particular work section. These items usually 

have a separate section within the bill of quantities (ref. 92). 

The importance of considering preliminaries in the site control 

systems comes from the idea that it is difficult to work out the 

true value of preliminary items. The professional surveyor often 

turns to the most convenient and expedient form of valuing 

preliminaries, rather than attempting to make a valuation 

according to the expenditure pattern (ref. 124). 

Methods employed by a professional quantity surveyor in valuing 

preliminaries for an interim payment often do not reflect the true 

pattern and that will lead to problems in the control of 

preliminaries expenditure and revenue for accurate financial 

reporting on a contract. 

In the survey on the construction company systems as well as the 

software available in the market, it was found there is still no 

consideration in controlling the preliminaries in their systems (as 
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explained in chapter two) because of the above problems. That has 

made these systems behind still in fulfilling the promise of having 

an efficient site management systems. 

This chapter explains the manual methods used to value and 

control the preliminaries on site, the problems associated with 

these methods and how "PLUS COST" as a computer-aided site 

management model has fulfilled the promise and assisted in 

controlling the preliminaries on site by solving these site control 

problems efficiently. 

8.2) VALUATION OF PRELIMINARIES 

The valuation of preliminaries tends to be a 

problem area, many of the difficulties being due to the way in 

which the contractors price this section of the BoQ before the 

tender is adjudicated. If additions are made at the adjudication 

stage, that may cause problems with monies paid as preliminaries 

which probably belong to unit rates for work that may or may not 

have been done at the time of the interim valuation (ref. 92). 

The other problems include the way in which the quantity surveyor 

agrees payment. If the quantity surveyor averages the payments 

for preliminaries globally on a time basis, that could possibly 

make the contract over or under recovering of the amount of 

preliminaries due, especially if the contract is behind schedule. In 

this situation the quantity surveyor may allocate payments in 

proportion to the progress of the work. 
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However, there are three types of preliminaries valuation in use 

(ref. 74), based on: 

1- The amount of the contract period that has elapsed, 

sometimes called the "Time Related Method" in which the 

Contractor estimates the payments on a weekly basis at 

a rate calculated from dividing the value of the 

preliminaries bill by the contract period to give a rate of 

(£/week). 

2- The value of the work done is sometimes called "Cost 

Related Method". By this method the amount included in 

an interim valuation is at the rate calculated from 

dividing the total value of the contract by the total value 

of preliminaries. 

3- The Completion of the contract is called "Lump Sum 

Method", such as; insurance, cleaning and drying out. 

Each method has some disadvantages. Under the first two methods 

any provisional sums included in the preliminaries must be 

deducted prior to the calculation, also the first method fails to 

take account of the fact that the work may not be on target. 

Moreover, the first two methods do not deal effectively with lump 

sums, while the third one is very simple and cannot be used to 

indicate the usage of the preliminaries while the contract is 

executed. 

Therefore, a mixed method has been developed in "PLUS COST" to 

make valuation of preliminaries more realistic and accurate by 

dealing with each preliminary item separately to suit its 
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particular circumstances. This method is supposed to be used by 

the Estimator in calculating the estimated payments of 

preliminary items in the bill of quantities. 

8.3) PRELIMINARY CONTROL ON SITE MANUALLY 

Control of the preliminary expenditure and 

revenue is of particular importance for accurate financial 

reporting on a contract. The contractors could lose a lot of money 

without being able to identify the reasons behind it if they don't 

have a good control system on the preliminary expenditure on site, 

as found in my research survey on the construction companies. 

Different methods can be used to obtain this control depending on 

whether preliminaries are priced solely in the preliminary bil 

item or whether they are partially or totally spread in the bill 

rates (ref. 92). 

8.3.1) Priced Totally in Preliminary Bill Items 

Control of this type is usually carried out by 

referring to the contract bar chart (figure 8.1) and the tender build 

up of the preliminaries by the Estimator. It is relatively simple to 

construct a Preliminary Budget (PB), as shown in figure (8.2). This 

budget represents the planned way in which the preliminaries 

would be spent over the contract. The actual costs incurred can be 

monitored against it and losses or gains against the budget sum 

are shown by the preliminary monthly/weekly reports and/or 

monthly analysis site reports. 
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The actual costs can be collected weekly either from the site via 

the weekly site sheets or from the Head Office, such as 

consumption of fuels, oils etc. 

8.3.2) Priced Totally or partially in The Rates 

The preliminary money is distributed 

throughout the rates in the bill of quantities, either as "a result of 

tender adjudication or as a deliberate pricing policy as shown in 

figure (8.3). This distribution must be associated with a detailed 

examination of the tenders to identify where any money has been 

taken from preliminaries and distributed elsewhere in the bills. 

The distribution might happen, for example, if it has been decided 

at the adjudicating stage to reduce the amount of labour in the 

tender but as the bill rates had already been written up and cannot 

be altered, the adjustment is made to the preliminaries. 

As a result, the preliminaries revenue will be obtained as the 

relevant works are carried out and not as part of the general 

preliminaries. The Contractor must recognize such money as 

belonging to preliminaries and a reconciliation must be made of 

money earned directly as preliminaries and money which are 

preliminaries but earned as part of the rates for executing the 

works. A simple control form called "Preliminary Calculation 

Sheet", figure (8.4), is used to show the preliminaries amount 

allocated within rates contained in the bills and the amount of 

preliminary items, both values will be added together to be 

compared against the actual cost to date for the reconciliation 

purposes, by using Preliminary Analysis Sheet, figure (8.5). 
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8.4) PRELIMINARY CONTROL ON SITE BY USING "PLUS COST" 

"PLUS COST", for the first time amongst the 

other site control systems, has been developed to have 

"Preliminary Control on Site" as a function in the system to 

control both types of the preliminaries on site (i. e. preliminary 

bill items and preliminary in-rates) and to achieve the following 

objects; 

1- to get like-to-like figures (i. e labour, plant, material, 

subcontractors and preliminaries) which are used in the 

build-up of the BoQ item rates, so that the comparison 

reports will have a similarity between the estimated 

figures and the actual figures. These comparison reports 

will give better feedback data to the Estimator as well 

as better understanding of the preliminary for future 

use, in case the Estimator didn't have the time to 

adjudicate the BoQ items at the adjudication stage. 

2- in addition to providing feedback reports to the 

Estimator and Planner on the project as a whole, this 

function also provides feedback reports to the Estimator 

on preliminary items, when all the operations are 

subcontracted and the feedback on preliminary items 

is only required, because at the tender stage, the cost of 

all the operations would have been agreed between the 

Main Contractor and the Subcontractor. By providing such 

a feedback facility, the Estimator is able to put in more 

competitive tenders. 

3- to cover most of the preliminaries incurred on site by 

dealing with both types of the preliminaries (i. e. in-rates 
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and as bill items) in two different ways to make the 

method of controlling and monitoring them reasonable 

and acceptably effective. 

However, the control of each type of the preliminaries on site, by 

using "Preliminary Control on Site" function in PLUS COST is 

explained as following. 

8.4.1) Control of Preliminary Bill Items 

The preliminary bill items cannot usually be 

related to any bill item or cost center to be controlled by and at 

the same time have a remarkable effect on the control procedure 

of the project. "PLUS COST" deals with the preliminary bill items 

as a separate cost center and has separate data files other than 

those for the preliminary in-rate type. 

After all the data has been entered, "PLUS COST" will do all the 

required calculations automatically to produce the preliminary 

actual cost to be used in producing the required project control 

and feedback print-out as well as on-screen reports of the 

preliminary control on site, as shown in figure (8.6). 

To use this facility through "PLUS COST", the user has to select 

"Preliminary Control on Site" function from the system. Through 

this function, the user could work on: 

- BoQ preliminary items; 

- Preliminary in rates. 
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And by selecting "BoQ Preliminary Items" option, the user can; 

i. Edit preliminary resource data; 

ii. Edit preliminary resource site data; 

iii. View preliminary calculation weekly reports; 

iv. View preliminary calculation monthly reports; 

v. View preliminary resource summary. 

i) Editing Preliminary Resource Data 

This option will ask for the following 

general data on the preliminary items to be entered by a set of 

interactive questions. The data is; preliminary code number, 

description, bill total. Also it will ask about the valuation type 

which is: 

* time related; 

* cost related; 

* lump sum, which includes: 

- initial lump sum; 

- recurring sum; 

- recurring period (in weeks). 

After all the data has been entered with a final answer of "no more 

data to be entered", the system will display all the entered data 

with the options; to amend, to file or to exit. 

A standard preliminary code list is required for each contract. 
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ii) Editing Preliminary Resource Site Data 

This option gives access to the weekly site 

data of each preliminary item code number (must exist in the 

Preliminary Data File) to be entered. The data will be similar to 

that required to be filled in the "Weekly Site Sheet". The data is; 

preliminary cost fractions; which are: 

* bonus cost; 

labour cost; 

* plant cost. 

On completion of this exercise, the user again has the option to 

amend, to file or to exit. 

The reporting period of the data into the system depends on the 

recurring period of the preliminary: it could be one week, two or 

more. It is usually one week period. 

iii) View Preliminary Resource Summary 

This option will prompt the user to have 

on-screen reports of the preliminaries that are totally in the 

preliminary bill items and those which do not belong to any of the 

items or the cost center works, after they have been entered 

through "Editing Preliminary Resource Data" option and stored in 

the "Preliminary Items Data File". These reports give details for 

each preliminary code number on; its description, valuation type, 

bill total, initial lump sum and recurring period. Also these 

reports will give an indication for Lump Sum valuation type of 

preliminaries as this type of preliminary valuation cannot be 
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monitored until the completion of the contract. The Contractor 

uses these reports to get an idea about the cost of these 

preliminaries and the time period of each recurring preliminary. 

iv) Preliminary Calculation Weekly Reports 

Through this option, "PLUS COST" can 

provide view reports of the preliminary calculations of a selected 

week, which give details for each preliminary code number on its 

description, tender estimate total, tender estimate for this week, 

the actual cost from the site sheet and the system remarks 

according to the comparison between the tender estimate for this 

week and the actual site cost. The remarks will be either 

"UNDER/OVER RECOV. ", if the preliminary is the Time Related 

valuation type, or "UNKNOWN", if the preliminary is the Cost 

Related type, (when the actual cost cannot be known till the 

interim monthly valuation) or Lump Sum, if the preliminary is the 

LUMP SUM valuation type (which can't be known till the completion 

of the contract). These reports are used for controlling the money 

spent on these preliminaries compared with the estimates, 

according to the method of calculating these reports. 

v) View Preliminary Calculation Monthly Report 

"PLUS COST" will provide through this 

option on-screen reports of the preliminary calculation for the 

current interim valuation month. They will have the same 

headings as in the previous option "Weekly Preliminary 

Calculation" with one difference. The difference is the remark for 

preliminary of Cost Related valuation type will be either 
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UNDER/OVER RECOV. instead of UNKNOWN, because the system can 

now calculate the monthly actual cost of this type of preliminary. 

These reports are used for the same purpose as the ones above, 

with the addition of showing the actual cost of Cost Related 

Preliminaries which could not be shown in the ones above. 

8.4.2) Control of Preliminary In-Rates 

In addition to the "Control of Preliminary 

Bill Items" facility provided by the function "Preliminary Control 

on Site". "PLUS COST" also provides the facility "Preliminary 

In-Rates Control" through this function. These preliminaries (as 

explained before in this chapter) are re-allocated from 

preliminaries bill items and distributed over the BoQ items as a 

result of adjudication of the tender or as deliberate pricing policy. 

Also included are the preliminaries which can be allocated to the 

cost center works. 

PLUS COST will give an access to the weekly site cost to be 

entered manually and will then do all the calculations to produce 

the actual costs for the preliminaries. These costs will be 

distributed over the cost centers according to either; cost center 

dedications (as %), entered by the user or to the work executed in 

each cost center. The costs will then be added to the other 

resources costs (i. e. labour, plant, etc. ) to produce the actual cost 

of the work done for each cost center which will be used in 

producing the controlling and feedback reports as shown in figure 

(8.7). 
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Getting into this facility requires the user to select the option 

"Preliminary in-Rates", from the 'Preliminary Control on Site 

option in the system. Through this facility, the user could; 

i. Edit weekly payment sheet; 

ii. View weekly payment calculation; 

iii. View monthly payment Calculation. 

Before the user can use this facility, the data about the resources 

of this type of preliminaries must be entered previously through 

"Data Preparation Option" if not already being accessed from the 

Estimating package through "Resource Data File". This data is; 

preliminary resource number, description, unit of measurement 

and rate per unit (as explained in chapter four). 

i) Editing Weekly Payment Sheets 

Because this type of preliminaries is usually 

paid on a weekly basis to the Contractor, this option in "PLUS 

COST" will prompt the user to enter weekly data for each 

preliminary code number, such as; 

- related cost center code; 

- cost center dedication (if known); 

- this week's preliminary cost. 

This data is similar to that which should be filled in the Weekly 

Payment Sheet, by the foreman, in the manual system. 

On completion of this exercise, the user has the options; to amend, 

to file or to exit. 

246 



ii) View Weekly Payment Calculations 

Through this option, "PLUS COST" will 

provide reports on the weekly payment calculations of any 

selected week. These reports will show the data which is supposed 

to be entered through the previous option 'Editing Weekly Payment 

Sheets', this data is; preliminary code number, description and 

related cost center, cost center dedication (as %) and weekly site 

cost. The reports are used as a weekly check on the actual figures 

of the in-rate preliminaries compared with the estimates. A 

corrective action may be ordered on the site according to this 

comparison. 

iii) View Monthly Payment Calculations 

If the monthly payment reports are required 

on the preliminaries in-rates of any selected month, PLUS COST 

through this option, will provide these on-screen reports after the 

month is selected. The reports will have the same headings as the 

previous ones (Weekly reports) but for monthly periods. These 

reports will give an idea of the contribution of the preliminary 

in-rates actual cost in the monthly actual cost of the work 

executed in each cost center. Also these monthly actual figures 

will be compared with the estimated payment figures at the 

adjudicating stage to be sent back as feedback reports to the 

Estimator. 

The data entry of this function "Preliminary Control on Site" for 

both types of preliminaries on site with its view reports are 

shown in detail in Appendix L, figures (1-11). 
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8.5) SUMMARY AND CONCLUSION 

At the end of this chapter and from what has 

been explained in the chapter, the following points are highlighted 

as a summary and a conclusion of the chapter; 

1- The preliminaries are usually described as those items 

which affect the cost of works, but do not belong to any 

particular work section. 

2- The importance of considering preliminaries in the site 

control comes from the idea that it is difficult to work 

out the true value of the preliminary items, and these 

preliminaries can influence effectively the actual cost 

of the contract in either way (increasing or decreasing), 

if the site control system operating on site to control 

the preliminaries is not that efficient. 

3- In all the control systems which have been surveyed in 

this research, both those which are used by the 

construction companies or are available on the market 

(developed by computing companies), it has been found 

that there is no preliminary control facility in these 

systems (as explained in chapter two). PLUS COST is 

expected to be the first system that has achieved this 

facility in site management. 

4- There are three types of preliminary valuation methods 

which are used to estimate the preliminary payments to 

the Contractor within the contract, these are time 

related, cost related and lump sum. 

5- In addition to these three methods of valuation, there is 

a mixed method of valuation which deals with each 
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preliminary item separately and "PLUS COST" has been 

developed to depend on this method of valuation in 

controlling the preliminaries actual cost on site by 

comparing the actual costs to the payments estimated by 

using this mixed valuation method. 

6- In "PLUS COST" there are two types of control methods 

for preliminaries on site, depending on whether the 

preliminaries are solely priced in the preliminary bill 

items or whether they are partially or totally spread 

over the bill item rates and each type of the 

preliminaries has its site data and control sheets. 

7- "PLUS COST" has been developed to contain "Preliminary 

Control on Site" function to cover all the preliminaries 

incurred on site in order to get like-to-like figures in 

the comparison reports and to provide feedback data to 

the Estimator on the preliminaries to enable the 

Estimator to put in more competitive tenders. 

8- "Preliminary Control on Site" function in "PLUS COST" has 

been divided into two parts, one for each type of 

preliminary (in-rates and as bill items) and the same 

data, required to be filled in the site sheets in the 

manual systems, is required to be typed in, through this 

function. 

9- For the preliminary bill items, a standard preliminary 

code list is required to be used on every contract without 

using different codes for each contract. While for the 

preliminary in-rates a similar coding system as for the 

other resources in the contract (i. e. labour, plant, 
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material, etc. ) is used by giving them numbers which will 

be unique on every contract. 

10-The reporting period required to type in the site actual 

cost data accordingly depends on the recurring period of 

the preliminary agreed payments to the Contractor 

(weekly, fortnightly or monthly). 

11-The general preliminary resource data sould be typed in 

through the "Data Preparation" function, if not already 

accessed from the estimating package before getting 

into "Preliminary in-Rate" option. 

12-"PLUS COST" has been developed to provide view reports 

as well as print-out on overall project control reports on 

weekly/monthly basis. These reports will achieve the 

required preliminary control and provide feedback data to 

the Estimator on both types of the preliminaries for the 

purpose of having an accurate financial reporting system. 
The reports will also be used in solving the problems of 

controlling the preliminaries expenditure and revenue on 

site. 

13-To produce the actual cost of each preliminary resource 

(preliminary in-rates) for each cost center, the weekly 

total cost of this preliminary will be divided over the 

cost centers from the dedication percentage, or 

according to the work executed in each cost center, and 

added to the other costs to produce the weekly actual 

cost of the work done for each cost center. 

14-To produce the actual cost of each preliminary item to 

be compared against the estimated payments, these 

250 



items will be added together in their related cost center 

which is considered as a separate cost center. 

15-The system remarks have been added to the figures in 

the comparison reports to give remarks on the 

comparison figures to assist the user in identifying the 

desirable figures in these reports. 

At the end of the chapter and from the work done through it I have 

achieved another part of the "Business Requirements" 

specification by having "Preliminary Control on Site" facility. 

Through this facility, "PLUS COST" has achieved the construction 

companies requirements of controlling the preliminaries on site 

and assists in solving the problems of providing an efficient and 

accurate preliminary control on site system by using the same site 

data sheets which are used in the manual system. This control 

includes both types of preliminaries on site (in-rates and as bill 

items). In addition to that, "PLUS COST" provides on-screen as 

well as print-out control and feedback reports of the preliminary 

site cost and usage. So that "PLUS COST" with these features in 

controlling the preliminaries on site is expected to fulfill the 

promise of providing a computer-aided preliminary site control 

system as part of a whole site management system. 

251 



CHAPTER NINE 



CHAPTER NINE 

COST/VALUE ADJUSTMENT ON SITE 

9.1) INTRODUCTION 

In addition to the actual site cost/value of 

the work done by using the project resources, several practices 

may occur on the site affecting the site cost/value figures by 

increasing or reducing them. These site practices which are 

usually achieved by the Contractor on site produce extra money 

sums which will be either added to or subtracted from the actual 

site figures to produce the accurate actual gross site cost/value 

figures. According to these figures the Contractor will get paid. 

Also he will use these figures in the cost/value reconciliation and 

in controlling his site. 

Each of the site practices such as; claims, variation orders, 

dayworks and price fluctuations has a different way of influencing 

the actual site cost/value figures. These influences could change 
the final contract amount figure at the end of the contract period. 

The implementation of these site practices in any site 

management system is essential to achieve an efficient and 

effective site control by using accurate site figures (cost/value). 

This chapter explains these practices on site and their valuation 
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manually. The chapter also explains the implementation of the 

practices in "PLUS COST" as a computer-aided site management 

system assisting in registration and evaluating these practices to 

produce the adjusting figures on site. "PLUS COST" will then use 

these figures to adjust the calculated actual cost/value (from the 

last three chapters) to produce the accurate gross site figures to 

be used in producing the control and feedback reports. 

From the work done in this chapter as well as the last three 

chapters, "PLUS COST" has achieved all the Business Requirements" 

specification of costing and site control of the construction 

project and its resources. This means that the third objective 

will have been reached by the end of this chapter. 

9.2) CLAIMS 

Hughes (126), states that the face value of claims 

outstanding in the construction industry at any one time is 

enormous and it is an unfortunate fact that the number of claims 

is on the increase. 

Making a claim's assessment involves gathering information from 

many different departments of a contractor's organization. What 

actually happens on site is of primary importance, but the 

estimating, planning, buying and accounting departments may all 

be able to confirm or enhance the details. Many, if not most 

contractors use computers in these departments either as aids to 
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decision making, or simply as calculations (ref. 133). 

Within the area of computing, there are two main ways in which 

the machines can be used. The first is as a purely an information 

gathering service to eventually replace much of the paper records 

kept for a site. The second is as a dynamic system to keep abreast 

of the work as it happens and so allow examination of the effects 

of any changes to the schedule of resources, as well as saving 

time in carrying out the measurement calculations and keeping 

them in the Data File until the time of receiving the claim. 

I considered the above two main ways when I developed "PLUS 

COST" in addition to the other requirements of; simplicity, good 

presentation and easily corrected mistakes. 

The following review describes the claims, their definitions, 

types, headings, adequacy requirements and the manual systems 

for controlling them on site. From this review, the requirements 

of an efficient claim control on site have been identified. These 

requirements are considered in developing "PLUS COST" as an 

efficient computer-aided claim's registration and valuation. 

9.2.1) Definitions of Claims 

The dictionary defines the word "Claim" as 

meaning (ref. 125): 

- to demand as due; 

- to demand as right; 
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-a title to something; 

- the assertion of a right. 

The second above, is the most suitable meaning in a contractual 

context. 

Within the construction industry, the term "Claim" is often loosely 

applied to any matter unsolved at a given point in time. Disputes 

about measurements, quantities, rates, delays, disruption or other 

matters to which the Contractor has rights under the contract, are 

frequently referred to as Claim (ref. 126). 

Gunningham (127) uses a narrower definition and states that a 

claim is an application for additional costs, provided for by the 

Contract Conditions of contract Law, which allows the Contractor 

to recover the loss and/or expense arising from a breach or 

departure from the intent of that contract. 

JCT Contract Conditions (ref. 136), under clauses (13,25 and 26) 

explains the term Claim as "a written application for additional 

payment or time as a result of any loss and/or expenses in the 

execution of the contract or as a result of any reference to delay 

the progress of the work". The term "Claim" in the Civil 

Engineering (ICE) Conditions of Contract (ref 128) embraces both 

types; a claim for a higher rate or price and a claim for additional 

costs. Under the International Conditions of Contract (FIDIC) (ref. 

129), under clause (52/5), the term Claim means; a claim for any 
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additional payment to which the Contractor may consider himself 

entitled and all extra additional work orders by the Engineer which 

he has executed during the preceding period (ref. 129). 

The concluded definition of the construction claim is "a demand of 

the Contractor/Subcontractor for additional rights (payments of 

time) against any losses" (in time or expenses). 

9.2.2) Types of Claims 

There are two basic types of claims (ref. 

130); 

1. Claim for extra time to complete the contract. 

2. Claim for extra money arising out of the contract. 

Financially Chapple (130) divided the claims further into: 

1. Contractual claims; 

2. Ex-contractual claims; 

3. Ex-gratia claims; 

Hughes (126) also divides the types of claims into the following 

classifications (according to their matter of concern): 

i) Matters concerning the contract. 

ii) Matters concerned with the execution of the works. 

iii) Matters concerned with valuation and payment. 

iv) Matters concerned with time. 

Each one is then sub-divided into the following; 
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i) Matters concerning the contract: 

a) restricted possession of the site; 

b) claims that ground or sub-soil conditions 

are different from those specified or 

reasonably expected; 

c) claims that late issue of information caused 

delay; 

d) claims relating to variation orders; 

e) claims relating to delay by third parties; 

f) claims that there has been delay in 

inspecting the work or testing material; 

g) claims relating to instructions; 

ii) Matters concerned with valuation and payment: 

a) claims that there are errors in quantities, 

measurement or description; 

b) claims relating to variations; 

c) claims relating to nominated 

subcontractors; 

d) claims relating to certificates and 

payments; 

iii) Matters concerning time: 

a) delay, change in sequence, updating of 

programme; 

b) failure to extend time-induced acceleration; 
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9.2.3) Heads of Claims 

From the foregoing it can be seen that 

various heads of claims are common on site, these are (refs. 131 

&132): 

1. Direct site costs. 

2. Loss of production due to delay or disruption. 

3. Loss resulting from the contract extending into a further 

winter period. 

4. Increased costs. 

5. Head Office charges. 

6. Interest charges. 

7. Loss of profits. 

8. Subcontractors claims. 

9.2.4) Claim's Registration and Measurement on Site 

Manually 

There are two main types of claims 

according to the ICE (ref. 128) and JCT (ref. 136) contract 

conditions on which "PLUS COST" has been developed in dealing 

with claims on site. The contractor's duties in these two types 

are explained as follows: 

i) Extension of Time 

The contractor's duties, as in JCT 

Conditions, clause (25) and ICE Condition, under clause(44), are; 

- As soon as the Contractor thinks that he is being delayed 

or is likely to be delayed in the future, he must 
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immediately notify the Architect/ Engineer in writing. 

- The Contractor must give details of the expected results 

of the relevant events as soon as possible. 

- The Contractor must estimate the extent of the expected 

delay beyond the contract completion date as soon as 

possible. 

- The Contractor must give further notice to update the 

particulars of any delays and expectations from time to 

time. 

- Once the Contractor realizes that the item on which the 

delay happened has been finished, he can submit a claim 

for extension of time normally with all the evidence in 

support. 

ii) Loss and/or Expenses 

The contractor's duties according to JCT 

conditions (ref. 136), under clauses (26,13.5,34.3) and ICE 

Contract Conditions (ref. 128), clauses (51) are: 

- the Contractor must notify any changes which have 

affected his progress in a substantial way at the proper 

time; 

- unless the Contractor has received necessary 

instructions at the proper time, he must apply in writing 

as noted; 

- once the involved item(s) have been finished by the 

Contractor, he can use them with all the relevant 

documents in support of his claim; 
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- the claim will be negotiated and can then be agreed 

according to the reality of the evidence attached; 

9.2.5) The Adequacy of a Claim 

There are three major points to be 

considered before starting any detailed work. These are as 
described by Hughes (132): 

1. The validity of the claim; 

2. The existence of adequate records; 

3. The possible scope of the claims. 

The more difficult settlements are those involving the question of 

responsibility for work and those where the effect of the initial 

event is carried further into the programme (ref. 127). The first 

type of dispute may require examination of the legalities of the 

contract as well as records of work. The second depends almost 

entirely on documentation. Because the full effect of a claim 

situation may not become apparent until some time after the 

causative event, it is imperative that site records are kept as 

complete as possible. 

On the construction site, changes to the original plan of working 

are many and varied. Besides variations ordered by the client, 

there may be plant breakdown, labour disputes, bad weather, 

delays in almost everything, and inevitablly, the unforeseen 

circumstances. 
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While it is possible to record all that occurs on site by the 

well-proven manual method, there are several drawbacks. Many 

people tend to be lax about writing up records and often put it off 

until later when their memory of the work is less accurate. 

Although records may be complete as far as work done is 

concerned, a great many claims are about what was not done either 

at the right time or at all. This negative aspect of recording is 

seldom very comprehensive and this, in particular, makes claims 

for delay very difficult to substantiate. A further drawback is the 

amount of time and effort required to find and assemble all the 

relevant records for a claim. 

These reasons serve to highlight the difficulties of making an 

adequate claim and explain why a great many claims are settled by 

"HORSE DEALING" or "GIVE AND TAKE" between client and 

Contractor. 

9.2.6) "PLUS COST" Aiding Claim Registration And 

Measurement on Site 

The first construction management system 

which considered this facility "Claim Registration and 

Measurement" was PLUS VAL (ref. 62). This valuation system 

considered the claims only as part of its interim valuation to the 

Contractor. However, If such a system is available to be linked to 

"PLUS COST", there will be no need for using this facility in PLUS 

COST for entering the claims data. All the required data about the 

claims will be accessed from PLUS VAL data files by calling them 
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through PLUS COST. At the same time and in case the valuation 

system is not available, "PLUS COST" will give access to the user 

to enter the data about the claim's registration and measurement 

manually. 

However, "PLUS COST" as a site management system has been 

developed to achieve the following objectives from "Claims" as 

one of its functions: 

1. To assist the Contractor on site in having adequate 

claims, PLUS COST provides a facility of registration of 

all the records and the documents which could support 

the validity of the site claims. These site records of 

claims will be stored in the "Claim Data File" through the 

system and kept as complete as possible to be used by 

the Contractor for raising his claim. 

2. To assist the Contractor on site in having a more 

accurate and updated measurement of the claims on site, 

for both types; those accepted and not yet accepted to be 

paid. These measurements will then be shown in the 

controlling reports of the system to give the user 

accurate figures of the actual cost and value on site as 

well as the expected figures from claims not yet 

accepted. 

So far, none of the available site control and management systems 

considered the claims in controlling the construction site, and 

that made the available systems inefficient. "PLUS COST" is the 
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first site management system that considered this site practice in 

its site control and management. Through this facility and by 

achieving the above two objectives, PLUS COST will provide more 

accurate site figures and more efficient site control and 

management. 

"PLUS COST" in its dealing with claims on site considers 

Loss/Expenses claims only and not the other type (extension of 

time), because the second type deals with time more than with 

cost or expenses on site which "PLUS COST" is dealing with. So 

that the "Extension of Time Claim" has more influence in the 

planning systems than in "PLUS COST". 

Through "Claims" function in "PLUS COST", the user will enter all 

the site data related to the claims measurement and registration 

(if it can not be accessed from the other management systems). 

"PLUS COST" will then do all the required calculations to produce 

the amount of the claims (both accepted and not yet accepted) 

These amounts will be shown in the cost / value comparison and 

the feedback reports. By adding the total cost of the accepted 

claims to the actual value of the work done, as well as the other 

practices, the gross actual value of the work executed will be 

produced. The amount of the claims not yet accepted will be 

shown also in these reports just to give an idea to the user that 

there may be more money coming from these claims in the future, 

when they are accepted by the client/promoter. The use of claim 

calculations in producing the controlling and feedback reports is 
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explained in chapter eleven. 

The flow chart of "PLUS COST" inside procedures of "Claims" 

function is shown in figure (9.1). 

To use this facility in "PLUS COST", the "Claims" function needs to 

be selected. That will offer another two options; 

i. Registration of Claims; 

ii. Measurement of Claims; 

i) Registration of Claims 

This option will offer a further two options; 

a) Edit Claim Registration; 

b) View Claim Summary. 

a) Editing Claim Registration 

Through this option, the user will be 

prompted to enter all the general data on the claims such as; 

claims' number, description, date, subject to price fluctuation and 

acceptance and any related documents. 

After the above data has been entered, the system will show all 

the typed-in data on the screen with three options; to amend, to 

file or to exit. This data will be stored in the "Claim Data File" 

through "PLUS COST" according to the "Claim Number". Also through 

this option the user can update any filed data of any claim entered 

before. 
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b) View Claim Summary 

This option will provide on-screen summary 

reports of all the claims registered in "PLUS COST" from the 

beginning of the contract till the date of the report. The summary 

will include, claim's number, description, date and if it is 

accepted or not. 

From these reports, the Contractor could go back from time to 

time and check the claims raised and their condition of 

acceptance, especially at the time of the interim valuation. So 

that he can identify exactly the money from the accepted claims 

and this expected amount from claims not yet accepted. 

ii) Measurement of Claims 

If the user selected this option, he could 

then; 

a) Edit claim measurement; 

b) View individual claim summary; 

c) View total claim summary. 

a) Editing Claim Measurement 

Through this option, the user will be 

prompted, at each valuation, to enter the valuation data of each 

claim occurred through that valuation. This data will include the 

resource groups involved (i. e. labour, plant, material, etc. ). 

Through each group, the following valuation data of each resource 

number involved will be required to be entered: 
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_ resource quantity used in the claim; 

_ 
resource basic rate (if different from what existed in 

the Resource Data File). 

After the data has been entered for each group of resources, "PLUS 

COST" will display the typed-in data on the screen with an option 

to do any amendment, otherwise, the system will go to the next 

group of resources, till all the resources are typed in. "PLUS 

COST" will ask for the additional profit/overheads (as percentage 

of the total cost of the claim from the basic rates of the 

resources) to be entered. 

The system will then store the measurement data in the Claim 

Measurement File" under its claim number (which is supposed to be 

entered before through "Editing Claim Registration" option). 

b) View Individual Claim Summary 

This option will provide the user with 

on-screen summary reports of any individual claim number which 

show the resource groups involved, their basic costs, their 

expected profit/overheads and then their totals, from which the 

overall claim total will be shown as well. These reports will 

assist the Contractor in preparing his claims before applying them 

to the client at the valuation time. 

c) View Total Claims Summary 

If this option has been selected, "PLUS COST" 
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will provide the user with on-screen reports on the claims of any 

selected valuation number. In providing these reports, "PLUS COST" 

will multiply the measurement of the resources (involved in each 

claim of that selected valuation) by the basic rates of these 

resources (entered previously through Data Preparation option) to 

calculate the basic costs. These costs will then be added together 

to calculate the total basic cost. The additions for profits and/or 

overheads for each type of resources will be added to calculate the 

total additions for each claim. After that, "PLUS COST" will show 

through the reports, the claim raised in this valuation, their basic 

costs (as total), the additional cost for profit/overheads, then 

their overall totals. These overall totals will then be added 

together to produce the expected total from claims for that 

selected valuation number. These reports and the previous ones, 

will assist the user at the time of valuation to get an idea about 

the expected money coming from the claims raised. 

The data entry and the view reports of "Claims" are shown in 

detail in Appendix M, figures (1-8). 

9.3) VARIATION ORDERS 

Variation order is another site practice 

which can rarely be avoided in any contract. The variation order 

can be developed as a claim if there is no agreement between the 

contract parties on the figures of these varied quantities or rates. 

268 



These variation orders will influence the contract amount at the 

end of the contract period because of the omissions or additions in 

the item rates or quantities as a result of changing or replacing 

the drawing or the method of executing the contract. 

However, to achieve practically and accurately more efficient cost 

control procedures on site, these orders must be considered at the 

cost/value reconciliation stage by adding or omitting the variation 

values to that from the internal valuation which is done by the 

Contractor's Quantity Surveyor. So that the actual value figures 

will be more accurate and that will lead to better reconciliation 

procedures. 

This following review describes the variation orders on site, their 

definitions, types, and handling on the site manually. The review 

then explains the implementation of the variation orders in "PLUS 

COST" as a computer-aided variation orders control (registration 

and measurements) on site. 

9.3.1) Variation Order Definitions 

The dictionary gives the definitions of the 

term "Variation" as; the act, process, condition, or result of 

changing or varying, an instance of varying the amount, rate, or 
degree of such change. 

The JCT Conditions (ref. 136) in clause (13) states the term 

"Variation" as used in these conditions, means "the alteration or 
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modification of the design, quality or quantity of the works as 

shown upon the Contract Drawings and described by or referred to 

in the Contract Bills". This includes; the addition, omission, or 

substitution of any work, the alteration of the kind or standard of 

any of the materials or goods to be used in the works. Also it could 

be the removal from the site of any work executed or materials or 

goods executed or bought thereon by the Contractor for the 

purposes of the works other than work material or goods which are 

not in, accordance with this contract. 

in iCE Conditions (ref. 128), clause (51/1) the term "Variation" 

means "any changes which may include additions, omissions, 

alterations, changes in quantity, form, character, kind, position, 

dimension, level or line and changes in the specified sequence 

method or timing of construction (if any)". 

The International Contract Conditions FIDIC (ref. 129) defines 

"Variation" in clause (51/1) as "any change in the form, quantity or 

quality of the works". These changes may be one of the following: 

a) increase or decrease in the quantity of any 

work included in the contract; 

b) omit any such work; 

c) change the character, quality or kind of any 

such work included in the contract; 

d) change the levels, lines, position and 

dimensions of any part of the works; 

e) execute additional work of any kind 
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necessary for the completion of the works. 

Briefly from the definitions of the term "Variation" in the contract 

condition (ICE, JCT and FIDIC), which are mentioned above, 

"Variation Orders" can be described in general as; "written order 

given by the Architect/Engineer to the Contractor to make any 

changes in the form, quantity, or quality of the work". 

9.3.2) Handling of Variation Orders on Site Manually 

Despite the complete planning and 
documentation, and because of the site and/or the work conditions 

which may require changing in the drawings, details, instructions, 

quality and/or quantity of the work, so that it will probably be 

necessary from time to time for the Architect/ Engineer to issue 

further drawings, details and instructions which are collectively 

known as "Architect / Engineer Instructions". These instructions 

must be in writing as shown in figure (9.2). 

The Architect's/Engineer's Instruction will describe the varied 

work and state any item(s) to be omitted, and will record any new 

or amended drawings which are to be worked to. If the instructions 

involve the adjustment of prime cost sums, particulars must be 

given of the estimate which is to be accepted, stating the date of 

the quotation and the reference number as well as the total value 

of the proposed accepted estimate (ref. 119). 
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The valuation of these ordered variation will vary according to the 

type of the contract. In Building Contracts and according to JCT 

(136), the variation orders will be measured and valued by the 

Promoter's Quantity Surveyor who will give the Contractor the 

opportunity to be represented and to take such notes and 

measurements as he may require, unless an estimate made by the 

Contractor is accepted by the Architect as a lump sum. While in 

the Civil Engineering Contracts and according to ICE and FIDIC 

(refs. 128 and 129) the value of all the variation ordered by the 

Engineer shall be ascertained by himself after consultation with 

the Contractor in accordance with the following principles (ref. 

128); 

- Where work is of a similar character or executed under 

similar conditions to work priced in the BoQ, it shall be 

valued at such rates and prices contained therein; 

- Where work is not of a similar character or is being 

executed depending on the rates and prices of the BoQ as 

basis; this valuation must be done by the Engineer and 

must motivate the Contractor 

All the omissions from the Contractor shall be valued at the rates 

contained in the contract bills. Unless omissions are of such an 

extensive nature that they vary substantially from the contract 

conditions under which the remaining work must be carried out 

when the rates fo r the remaining works shall be valued. 

The three Contract Conditions ICE, JCT and FIDIC (refs. 136,128 & 
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129 respectively) clearly state that interim valuation shall 

include any costs due to variation or adjustment of provisional 

sums and it is therefore, important that the Engineer/Quantity 

Surveyor should keep up to date with the measurement and 

valuation of authorized variations. 

The forms which are used in handling the variation orders on site 

manually are shown in Appendix N, figures (1-5). 

9.3.3) Computer-Aided Registration And Valuation of 
Variation Orders on Site By Using "PLUS COST" 

So far, all the available site management 

systems have not considered the variation orders (as a site 

practice) in controlling the construction site, and that made these 

systems inefficient (ref. 57). 

"PLUS COST" is the first site management system which has been 

designed to have "Variation Orders" as a function in controlling the 

construction site. So that, whenever the Internal Valuation is 

calculated by the Contractor's Quantity Surveyor, additional values 

such as variation orders will be added to the actual values, in 

addition to the other practices, to produce the actual gross value 

of the work executed before achieving reconciliation reports. 

These reports will show more accurately the actual gross value 

figures for any controlling and feedback as explained in chapter 

eleven. 

The valuation system (PLUS VAL) has also the facility of Variation 
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Orders Registration and Measurements, which is used in 

calculating the interim valuation of the contractor's work (as in 

claims). So that, if PLUS VAL is available to be linked to PLUS 

COST, there will be no need to go through this option in PLUS COST. 

PLUS COST will automatically take all the required variation data 

from PLUS VAL by calling its data files whenever required in the 

calculations. Otherwise, the user has got to enter all the data 

about variation orders (records and measurements) through this 

facility, in PLUS COST, in case PLUS COST is not available. 

The "PLUS COST" internal procedure network for the "Variation 

Orders" facility is shown in figure (9.3). 

The user must select "Variation Orders" option from the system 

which will offer him choices to: 

i. Edit variation orders (general data); 

ii. Edit variation order items; 

iii. View variation order summary; 

iv. View variation order accounts. 

i) Editing Variation Orders 

This option prompts the user to enter the 

general information about the orders such as; order code number, 

date of issue, instructions number and the related reference codes. 

This data will be entered by answering a list of interactive 

questions which will be displayed on the screen. 
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If all the above data has been entered, "PLUS COST" will show it on 

the screen with the options; to amend, to file or to exit, so that 

the user can make any amendment on the data before it is filed in 

the "Variation Data File". 

Also this option can be used to update the general data of any 

variation order filed in the Variation Data File. 

ii) Editing Variation Orders Items 

If this option has been selected, "PLUS 

COST" will enquire about the BoQ item code required (must exist in 

the BoQ Data File after being entered through Data Preparation 

option, as explained in chapter five, or accessed from Estimating 

system data files), the variation order page number and its item's 

number in the variation order. The system will then search the 

"Data File of BoQ" (which is supposed to have its data accessed 

from the Estimating system or entered through "Data Preparation 

Option") to select the required item and show it on the screen with 

the options; 

- Amend Item Quantity; 

- Amend Item Rate. 

By selecting either of these two options, "PLUS COST" will ask for 

the type of the amendment required on the BoQ figures according 

to the variation order: 

- Add to BoQ Figures; 

- Subtract from BoQ Figures; 
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- Replace BoQ Figures. 

So that the user can do any amendment that may be ordered on the 

site by the Architect/Engineer. "PLUS COST" will do the rest of 

the calculations to show the order's item with its data which is; 

- variation order item number; 

- variation order page number; 

- item unit of measurement; 

- item old rate; 

- item new rate; 

- item old quantity; 

- item new quantity. 

With an option to do any amendment on this data, before being 

filed, the user can also update any variation order item entered 
before through this option whenever required. 

These variation order items will be used in calculating the value 

of the variation orders to be added to the actual internal value of 

the work executed as one of the adjustments required to produce 

the actual gross value of the work done. 

iii) View Variation Orders Summary 

"PLUS COST" will prompt the user through 

this option to get on-screen summary reports of the variation that 

are ordered by the Architect/Engineer and entered into the system. 
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These reports will be used by the Contractor to check reports on 

the variation orders documents at the time of the interim 

valuation to see if he is being paid for the variation orders as 

recorded. 

iv) View Variation Orders Accounts 

If this option is selected, "PLUS COST" will 

do all the required calculations to produce on-screen reports of 

any selected variation order number. These reports will show the 

following data for any selected order number; 

- variation order description; 

- item number (in the variation order); 

- item description; 

- item unit of measurement; 

- the amount (if it is omission or addition); 

- net variation order total; 

"PLUS COST" has been developed to display such reports to be 

similar to the "Architect/Engineer Instruction Form" or to what is 

called "Draft Variation Account", which the construction 

companies use on site in their manual systems. According to this 

form, the Contractor will get paid for the variation order. 

Appendix 0, figures (1-6) show in detail the data entry and the 

on-screen reports of the "Variation Orders" function in "PLUS 

COST'. 
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At the end of this review on the variation orders control on site 

and from what has been explained, "PLUS COST" will achieve the 

requirements of having an efficient computer-aided control 

variation orders (registration and measurements) on-site system, 
to be used in controlling and managing the construction site. 

9.4) DAYWORK 

This is also another site practice which might occur on 

the site and influence the actual value of the work by making it 

need adjusting before making any payments, or any reconciliation. 

The day work is considered as a type of variation (as an additional 

or substituted work) which is ordered to be executed on a daywork 

basis. 

The daywork is used usually to value a special type of variation on 

site according to orders given by the Engineer/Architect to the 

Contractor on site. 

The following review describes this site practice, its definition, 

way of handling on site manually and then its implementation in 

"PLUS COST" as a computer-aided on-site daywork control system 

as part of a site management system for controlling and managing 

the construction site. 
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9.4.1) Definitions of Daywork 

Each type of the Contract Conditions may 

define the Daywork differently, but all end in the same condition 

of ordering the Daywork as a way of evaluating the variation 

Orders on Site. 

JCT Contract Conditions (ref. 136), under clause (13.5.4), defines 

Daywork as; "a type of valuation for work which cannot be properly 

valued by measurement". ICE Contract Conditions (ref. 128), under 

clause (52.3), explains that "the Engineer may if in his mind it is 

necessary or desirable, order in writing that additional or 

substituted work shall be executed on a daywork basis". FIDIC 

Contract Conditions (ref. 129), under clause (52.4) explain the 

term Daywork in the same way as in the ICE Conditions above. 

We can therefore, conclude that, "work which cannot be properly 

valued by measurement and can only be valued by measuring time 

must be valued by daywork, so long as the previous is complied 

with". This should in theory prevent the fairly common practice of 

using the recorded time on daywork as a means to establish a price 

for an item which has been purported to be measured by some 

other means. 

9.4.2) Daywork Handling on Site Manually 

After it has been decided by the Engineer/ 

Architect in writing that such work has got to be executed on a 

daywork basis, the Contractor by using "The Daywork Sheet" on 

site, figure (9.4), registers and measures the work daily, by filling 
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FIGURE (9.4); A SAMPLE OF A DAYWORK SHEET USED 
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in, in duplicate, an exact list of the names, occupation, and time of 

all the workmen employed. Also the Contractor shall fill in the 

quantity of all the materials and plant used in the daywork. These 

sheets (Daywork Sheets) are necessary to prove the amounts to be 

paid for the quantity of materials and type of machinery used, 

because they are signed by the client's representative. One copy of 

the sheet will (when agreed) be signed by the Engineer's/ 

Architect's Representative and returned to the Contractor. At the 

end of the month, the Contractor shall deliver to the Engineer's/ 

Architect's Representative a "Priced Daywork Statement" of the 

labour, material and plant used, figure (9.5), on which the 

Contractor will be entitled to any payment for such work. The 

payment for the Daywork may be treated in either of the following 

two ways: 

- valuation against provisional sums in the BoQ; 

- maintenance of a separate daywork account which is 

brought forward only in a summary of valuation; 

9.4.3) Computer-Aided Daywork Registration and 

Measurement on Site By Using "PLUS COST". 

So far, none of the site management 

systems have considered the Daywork's valuation in controlling 

the site cost (ref. 57). It was considered by some of the valuation 

systems such as "PLUS VAL" (ref. 62) which is doing the valuation 

of the dayworks to be used in the interim valuation of the 

Contractor. That has made these systems inefficient in controlling 

the construction site. PLUS COST is the first 
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integrated site management system which is considering this 

practice (daywork) in controlling and managing the construction 

site cost. 

The daywork records and measurements can be provided for PLUS 

COST by one of two ways, either by linking PLUS COST to the 

valuation system (PLUS VAL), so that the required data will be 

accessed from PLUS VAL data files, or by entering the required 

data manually by the user in PLUS COST through this function. 

Through this facility, "PLUS COST" will use the measurements to 

produce the value of the work which was executed on a daywork 

basis (for both Contractor and subcontractor) from the resources 

used and the time spent. This value will be added to the actual 

value of the work executed according to the BoQ items. The money 

that comes from the total gross actual value of the work executed 

will be produced to be used in the reconciliation and feedback 

reports. 

Figure (9.6) shows the "PLUS COST" internal procedures network of 

the "Daywork" facility. 

To use this facility in PLUS COST the user has to select 

"Daywork" function from the system. Through which the user can; 

i. Edit daywork sheets; 

ii. View daywork sheets. 
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t) Editing Daywork Sheets 

Through this option, "PLUS COST" will ask 

the user to type in the same data that is required to be filled in 

the "Daywork Sheet", as shown in figure (9.4), by answering a list 

of interactive questions appearing on the screen. The resources 

involved in the daywork will be entered in groups (i. e. labour, 

plant, material, etc. ). For each resource number (must exist in 

Resource Data File) the user must enter the data of: 

- Resource Quantity; 

- Resource Basic Rate; 

- Rate Additions for Profit/Overheads (as %). 

After entering all the resources in each group, "PLUS COST" will 

display the typed-in data of the group resources as well as the 

general data of the sheet with an option for "any amendment 

before going to the next group of resources, till all the resources 

involved are typed in through their groups. "PLUS COST" will then 

store this data under its sheet number in the "Daywork Data File" 

through the system to be used then for calculating the value of the 

work executed on the daywork basis. This calculated value will be 

added to the value of the work done by the BoO items, as well as 

the other adjustments like claims or variations orders to produce 

the gross value of the work executed. 

ii) View Daywork Sheet reports 

This option will provide on-screen reports 

of any selected daywork sheet number with all the details which 
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were supposed to be entered through the previous option. These 

reports will save in the time and the staff required by the 

Contractor to prepare his monthly statement to submit it to the 

Engineer's / Architect's Representative on site by checking the 

daywork sheets of the required month through these reports. The 

reports will also give accurate figures which will be used by the 

Contractor in calculating the payment due to him from the 

dayworks of that month. 

The data entry and the view reports of the "Daywork" function are 

shown in detail in Appendix P, figures (1-4). 

9.5) PRICE ADJUSTMENT 

This is another site practice that might 

appear on site causing changes in the agreed value of the contract 

figures. It is usually defined as "any decrease or increase in the 

officially agreed rates of wages or variations in the market price 

of materials and plant" (ref. 142). Where they are in operation, the 

fluctuations should be assessed and included in each internal 

valuation. The assessment of the value of the fluctuations in the 

prices of the materials or the plant will change the actual value of 

the work executed. 

On site, different methods are used to assess the value of the 

fluctuations depending on the contract type (if it is Civil 

Engineering, Building or International contracts). 
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However, this review explains this practice with its methods of 

assessment and handling on the site manually. It also explains 

how "PLUS COST" can assist in calculating the value of the price 

fluctuations to be included in the actual values before doing any 

reconciliations. 

9.5.1) The Assessment of Price Fluctuations 

In assessing the value of fluctuations, there 

are two methods. The first one called "The Orthodox Method" 

which is based on information supplied by the Contractor in 

respect of the amount and the value of labour and materials used 

on the work (ref. 74). The second method is an application of price 

adjustment formula from "The National Economic Development 

Office (NEDO)". This formula was introduced by the Property 

Service Agency (PSA) as an alternative to the "Labourious Orthodox 

Method" of assessment by analysis. The method (NEDO) is a much 

quicker and easier method showing a reasonable degree of 

accuracy and results in earlier payments to the contractor (ref. 

74). "PLUS COST" has been developed to achieve the price 

adjustment facility by using this method for both: 

i. Building Contracts; 

ii. Civil Engineering Contracts. 

i) NEDO Formula Method For Building Contracts 

This price adjustment method is based on 

indices published by "Her Majesty's Stationary Office (HMSO)", in 

monthly bulletins under the auspices of NEDO (ref. 74). The 
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Department of Industry provides the information for materials 

indices and the Department of the Environment provides labour 

indices (a description of the indices and their application and 

procedure has been produced by the PSA (ref. 74). 

In these HMSO indices, the Building work is divided into 48 work 

categories which can be grouped into Work Groups (combination of 

work categories into weighted work groups) as shown in figure 

(9.7). 

A schedule is prepared before the contract is signed to show the 

work categories/groups that are in use. "Base Month Indices" are 

established at the time the tender is submitted. The base index 

for any work category/ group is the index shown on the list for the 

base month. By using the "Building Formula" (ref. 151), the value 

of the work executed in each work category during the valuation is 

calculated. The price adjustment for each category/group is taken 

to a general summary and the net increase or decrease is added to 

or deducted from the valuation (ref. 151). 

The "Building Formula" covers price adjustment in respect of the 

main contract between the employer "Building Owner" and the 

"Main Contractor". It may also be applied to certain subcontractors 

and specialist work. 
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I 
MW GROUP DESCRIPTION WOFO(CATEGORY NO. 

A DEMOLITIONS 2/1 
SITE PREPARATION, EXCAVATION AND 
DISPOSAL 2/2 

HARDCORE AND IMPORTED FILLING 2/3 
GENERAL PILING 2/4 
STEEL SHEET PILING 2/5 

B CONCRETE 2/6 
REINFORCEMENT 2/7 
STRUCTURAL PRE-CAST AND PRE-STRESSED 2/8 
CONCRETE UNIT 
NON-STRUCTURAL PRE-CAST CONCRETE 
COMPONENTS 2/9 
FORMWORK 2/10 

C BRICKWORK AND BLOCKWORK 2/11 

D NATURAL STONE 2/12 

E ASPHALT WORK 2/13 
SALTE AND TILE ROOFING 2/14 

ASBESTOS CEMENT SHEET ROOFING AND 
CLADDING 2/15 

PLASIC COATED SHEET ROOFING AND 
CLADDING 2/16 

ALUMINUIM SHEET ROOFING AND CLADDING 2/17 
BUILT-UP FELT ROOFING 2/18 

BUILT-UP FELT ROOFING ON METAL DECKING 2/19 

F CARPENTRY, MANUFACTURED BOARDS AND 
SOFTWOOD FLOORING 2/20 
HARDWOOD FLOORING 2/21 
SOFTWOOD JOINERY 2/24 
HARDWOOD JOINERY 2/25 
IRONMONGERY 2/26 

G STEELWORK 2/27 

H STEEL WINDOWS AND DOORS 2/28 
ALUMININUM WINDOWS AND DOORS 2/29 
MISCELLANEOUS METALWORK 2/30 

CAST IRON PIPES AND FITTINGS 2/31 
PLASTIC PIPES AND FITTINGS 2/32 

COPPER TUBES, FITTINGS AND CYLINDERS 2/33 
MILL STEE PIPES, FITTINGS AND TANKS 2/34 

BOILERS, PUMPS AND RADIATORS 2/35 
SANITARY FITTINGS 2/36 
INSTRUCTION 2/37 

J TILE AND SHEET FLOORING (VINYL ETC. ) 2/22 
JOINTLESS FLOORING (EPOXY RESIN TYPE) 2/23 
PLASTERING TO WALLS AND CEILINGS 2/38 

BEDS AND SCREEDS (ALL TYPES) TO FLOORS, 
ROOFS AND PAVINGS 2/39 
DRY PARTITIONS AND LININGS 2/40 

TILING AND TERRAZZO WORK 2/41 
SUSPENDED CEILINGS (DRY CONSTRUCTION) 2/42 

K CLASS, MIRROS AND PATENT GLAZING 2/43 

L DECORATIONS 2/44 

M DRAINAGE PIPEWORK (OTHER THAN CAST IRON) 2/45 
FENC IG N GATES AND SCREENS 2/46 
TARMACADAM SURFACING TO ROADS AND PATHS 2/47 
SOFT LANDSCAPING 2/48 

FIGURE (9.7); LIST OF SERIES(2) FORMULA WORK CATEGORIES 

SHOWING THEIR GROUPING INTO WORK GROUPS 



Alternative methods of applying the formula may be used, the 

choice being between the use of: 

- Work Categories Method; 

- Work Groups Method. 

"PLUS COST" has been developed to work on "Work Group Method" 

to match in with grouping the items into Cost Centers, so that 

these cost centers can be used as work groups themselves, to 

make using this facility through "PLUS COST" much easier. 

However, in the "Work Group Method", the application of the work 

groups is formed by combining the work categories into Weighted 

Work Groups. The number of work groups can be varied, even down 

to one (for example on a repetitive housing contract). The tender 

must be analyzed into work categories within the selected work 

groups. The value of work executed in every valuation period is 

allocated to the selected work groups. Although this method 

involves the calculation of weighted indices for each work group 

from the tender stage and for each valuation, there is less work in 

segregating the value of work carried out in every valuation. 

The PSA, however, have stated that the " Work Group Method", will 

always be used and has also decided on a fixed number of work 

groups. The way of using this method is explained in detail in the 

references (146,148,150 and 151). 

The "Work Group Method" can be used also for adjusting the 

292 



variations and that will depend on (ref. 151): 

- the variation orders being priced at rates included in the 

contract bills, the increased rates can be calculated by 

using the above methods; 

- the variations not being priced at bill rates, then either 

of the following procedures should be applied; 

- the work is valued and paid for at current prices; 

-a new Base Month Indices may be agreed and the formula 

separately applied to the variation when executed and 

valued on site; 

ii) NEDO Formula Method For Civil Engineering Contract 

This method uses a formula based on indices 

for the adjustment of the contract price in the Civil Engineering 

Contracts in respect of an increase/decrease in the cost of labour, 

material and plant (ref. 147). A working group in the Economic 

Development Committee for Civil Engineering which recommended 

this method, advises on the operation and future development of 

the formula method of price adjustment originally developed by 

the Committee on behalf of the "National Economic Development 

Office (NEDO)". 

There is now a separate NEDO formula for Civil Engineering 

contracts. This formula is sometimes referred to, by Mr. J. M. 

Baxter (the chairman of the Committee) who produced the 

recommendations (separate publications) of Price Adjustment 

Formula for Civil Engineering Contracts for: (1) Civil Engineering 
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Works; (2) Structural Steel works (ref. 146). 

The formula method of reimbursement uses indices related to 

twelve categories (resources) as listed in figure (9.8). The 

Consultant Engineer allocates the work into these twelve 

categories when preparing the tender documents, these are called 

"The Engineer Assessments". He does this by giving percentage 

value to each of these categories (resources) as proportions of the 

contract value. 

At each valuation, the percentages given in the tender documents 

are applied to the total amount of the valuation and deducting the 

amount of the non-adjustable elements which is usually 10% of 

the measured work, because they will not get paid for, by any 

increase in prices. These non-adjustable elements are (ref. 146): 

- provisional sum for work to be executed at current rates 

(i. e. daywork); 

- articles manufactured abroad; 

- provisional sum for nominated subcontractors and 

suppliers together with main contractor's profit; 

- any work which is valued at current prices and rates; 

- unfixed materials and goods on site; 

- any sums paid to be contracted for reimbursement of 
direct loss and/or expenses; 

- any other sums payable by the employer which are based 

on the actual costs incurred by the Contractor; 

- credits allowed by the Contractor for old material 
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Item/Resource Designation 

1. Labour and Supervision LA 

2. Provision and use of Civil Engineering Plant, 
and vehicle etc. PL 

3. Aggregates AG 

4. Brick and clay products generally BR 

5. Cements CE 

6. Cast iron products CI 

7. Coated roadstone for road pavements and 
bitumenous products generally CR 

8. Fuel for plant generally (Derv) FD 

9. Fuel for plant generally (gas oil) FG 

10. Timber generally IS 

11. a) Steel for reinforcement 
b) Metal sections 

12. Fabricated Structural Steel SS 

13. Steelwork Labour SL 

FIGURE (9.8); THE RESOURECES USED IN THE FORMULA METHOD OF REIMBURSEMENT 
FOR CIVIL ENGINEERING CONTRACTS 



arising from the work; 

- elements weighted by the Engineer. 

If the non-adjustable elements percentage is 10%, then the 

recovery by the Contractor would be 90%, therefore, each 

percentage would be multiplied by 0.90 to give the coefficient for 

the category. 

The "Price Adjustment Formula of Civil Engineering Contracts" 

pamphlet (ref. 147) explains the method of using the Adjusting 

Formula in the Civil Engineering contracts. 

The Current indices are published by HMSO in monthly bulletins 

under the auspices of the NEDO (ref. 74) and can be provisional as 

the collection of information to compile the indices takes a 

considerably long time and effort to obtain accurate indices, and 

are made "Final Indices", when sufficient information is available 

and the calculations have been performed. It may take up to three 

months for a Provisional Indices to be finalized (ref. 135). 

The "Base Month Indices" are the indices which are applicable to 

the date, 42 days prior to the date for return of tenders; "Current 

Indices" are the final indices which are 48 days before the last day 

of the period to which the certificate relates. 

9.5.2) Price Fluctuations Handling on Site Manually 

There is a list of procedures required from 

the Contractor to follow in order to get paid according to any 
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changes in the price of the materials and plant. These procedures 

might differ from one contract to another depending on the type of 
the contract (if it is a Civil Engineering, Building or International 

contract) as follows: 

i) For Building Contract 

According to the JCT 80 Standard Form of 

Building Contract (ref. 143), the following procedures have to be 

observed: 

1) Contractor gives a written notice to the Architect when 

any fluctuation occurs on site; 
2) The written notice to be given within a reasonable time, 

and it is a pre-condition for payment to be made; 
3) The Quantity Surveyor and the Contractor will agree the 

net amount of the fluctuations; 

4) Number (3) is dependent upon the Contractor submitting 
documentary evidence as required to enable the amount 
to be computed, both on his own behalf and that of his 

domestic subcontractors. This information to include a 

weekly certification of the evidence; 

5) The net amount to be added to, or deducted from the 

Contract Sum, paid by inclusion in Interim Certificates 

and not subject to any profit that the Contractor has 

included in his Contract Sum. 

The calculation of the net amount of the price fluctuation from 

applying "Building Formula" is expressed before. 
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ii) For Civil Engineering Contract 

After the occurrence of the events which 

caused changes in the prices of the materials or plant, the 

Contractor shall give the Engineer notice thereof. The Contractor 

shall submit to the Engineer with his monthly statements, full 

details of every addition or deduction to be made in accordance 

with this event. According to this evidence or records, the net 

amount of any decrease or increase shall constitute an addition to 

or deduction from the sums, otherwise, payable to the Contractor 

under the contract after it has been calculated by using the 

"Baxter Formula" which has been expressed before. 

iii) International Contract 

According to FIDIC Contract Conditions 

(ref. 129), clause (70), the Contractor has got to notify the Client 

in respect of any rising or falling in the costs of labour and/or 

materials or any other matters affecting the cost of the execution 

of the works after the date thirty days prior to the latest date of 

submission of tenders for the works. This note from the 

Contractor shall be certified by the Engineer and shall be paid by 

or credited to the Employer and the Contract Price adjusted 

accordingly. 

There is no formula for calculating the Price Fluctuation of 

International contracts. What is being used on site for such 

contracts is calculating the difference in the agreed prices and 

paying it to the Contractor at the valuation as net amount. 
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9.5.3) Computer-Aided Price Fluctuation By Using "PLUS 

COST" 

To get more accurate figures of the actual 

value of the work done from the site to be used in the comparison 

against the estimated figures for the reconciliation and feedback 

purposes. These figures are required to be adjusted according to 

the site practices which might occur on site. One of them is the 

Price Fluctuation (as explained before in this chapter). If this 

facility is available in the Valuation System such as; PLUS VAL 

(ref. 62), in this case, "PLUS COST" will get the valuation data 

accessed from such a system already adjusted for price 

fluctuation, and there will be no need for this option in "PLUS 

COST". However, this facility has been added to "PLUS COST" for 

adjusting the value of the work executed, so that the following 

two objectives will be achieved: 

1- The value of the work done will be adjusted for the Price 

Fluctuation before using it in the reconciliation and 

feedback reports. This facility is used in case this value 

has been accessed from a Valuation System that does 

not have the facility of adjusting the actual values for 

price fluctuations, or there is no Valuation System 

available to access the valuation data from. The 

valuation data will be entered manually to "PLUS COST" 

without any adjustment for price fluctuations and "PLUS 

COST" will do the price fluctuation adjustments 

automatically within the program before using this data 

in the system for controlling the site; 
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2- In calculating the variation orders through "PLUS COST", 

as well as the measurements on rates already existing on 

the BoQ. "PLUS COST" will adjust these calculations 

automatically for Price Fluctuations before adding them 

to the valuation to produce the reconciliation and the 

feedback reports whenever it is found that BoQ items are 

subject to the price adjustment. 

In the available site management systems, the price adjustment 

facility either does not exist or the values are adjusted manually 

before being entered into the system. This has made these systems 

inefficient. In controlling the construction site (ref. 57). PLUS 

COST by achieving the two objectives above of the price 

fluctuation will be the first integrated site management system 

which considers this site practice in controlling and managing the 

construction site by adjusting the site value/cost according to 

this practice before being used in the cost/value reconciliation. 

The adjustment of the actual value for price fluctuations is 

applied on Contractor's and Subcontractor's value. 

Figures (9.9 and 9.10) shows the "PLUS COST" inside procedure for 

the "Price Adjustment" facility for both types of contracts, Civil 

Engineering and Building respectively. 

"PLUS COST" has been designed to achieve "Price Fluctuation" of 
the actual value of the work done by using two different methods, 
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depending on the type of the contract and the formula used. So 

that the using of this facility through "PLUS COST" also varies as 

follows; 

i) For Civil Engineering Contracts 

The use of the "Price Fluctuation" facility 

through the PLUS COST system can be divided into two parts: 

a) Editing and maintaining Baxter Indices; 

b) Applying price adjustment on required measurements. 

a) Editing and Maintaining Baxter Indices 

Once the user has entered the system, a list 

of five headings will appear on the screen, one of them is "To Work 

On Civil Engineering Indices". If this option has been selected, the 

user will be prompted to: 

i. Enter Base Month Indices; 

ii. Maintain Baxter Indices. 

i) Enter Base Month Indices 

Through this option, the user will be 

prompted to enter the basic month index data. On which the price 

fluctuation will be calculated later, this data is: 

- Indices Date; 

- Work Category Number; 

- Indices Figures. 

After the figures for all the thirteen indices have been entered, 

the system will display the entered data for any amendment 
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before the system will file the data in the "Indices Data File" to be 

used then in the calculation of "Price Fluctuations" for Civil 

Engineering Contracts. 

ii) Maintain Baxter Indices 

This option prompts the user to enter the 

monthly "Baxter Indices" and to amend them (if they are not final), 

whenever required. The way of entering the data is the same as in 

the previous option "Enter Base Month Indices". 

If the amendment is required, the user can answer "NO" on the 

question "is it a new indices ? ", and then "PLUS COST" will show 

the Baxter Indices of that selected month and give the user an 

option to do any amendment or updating on the indices. 

b) Applvina Price Adjustment on The Measurements 

This is the second part of the "Price 

Fluctuation" facility for Civil Engineering Contracts. In this part, 

the user first has to enter the weighting factors (Engineer 

Assessment). He does that by giving percentage values to each of 

these categories. These percentages must be entered through the 

first option of the "Main Menu", as explained in chapter four if not 

already accessed from the Estimating System. 

After it has been ascertained that these Engineering Assessments 

(percentages) have been filed into the system, the system will 

achieve "Price Adjustment" automatically by using the "Baxter 
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Formula" every time it calculates the actual value of the quantity 

executed for each BoQ item which has been entered as subject to 

price fluctuation. The system will display the net amount from 

this fluctuation in the reconciliation and feedback reports under 
the inflation column to be added to the actual value with the other 

adjustments to produce the gross value of the work executed. 

ii) For Building Contracts 

The facility of "Price Fluctuation" for 

Building Contracts, is also divided into two parts: 

a) To work on "Series 2" Indices; 

b) To apply price adjustment calculations. 

a) To Work On Building Construction (Series 2) Indices 

The user can select this function which is 

one of the five options in a list of headings. Through this option, 

the user can: 

i. Enter Base Month Indices; 

ii. Maintain Series (2) Indices. 

i) Enter Base Month Indices 

The way of using this option is similar to 

the option "Enter Base Month Indices" for Civil Engineering 

Contract, except the data required to be entered in is: 

- Indices Date (Month, Year); 

- Work Group Number (must be similar to the Cost Center); 

- Work Category Number; 

- Index Figures; 
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As explained before, "PLUS COST" has been developed to consider 

the Cost Centers as Work Groups for the Price Adjustment which 

will simplify the calculations in the system as well as the data 

entry by the user. 

ii) Maintain Series (2) Indices 

Through this option, the user will be 

prompted to enter: 

- Indices Date (Month, Year); 

- Work Group Number (similar to the Cost Centers 

Numbers); 

- The data about the involved categories are: 

* Category Number; 

* Indices Figures. 

After all the data for that Work Group has been typed in, an option 

of making any amendment will appear on the screen, otherwise, 

the system will go to the next Work Group, till all the groups have 

been entered. 

Also through this option, the user can maintain any month indices 

by typing the required month date. 

b) To Apply Price Adjustment Calculations 

Once the "Base Month Indices" have been 

entered, "PLUS COST" will do the required calculations to produce 

the "Work Group Weighted Indices for a base month". These 
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calculations will be as follows: 

from knowing the BoQ items' category numbers (which is 

supposed to be entered with the item data through "Data 

Preparation" option or accessed from the Estimating 

package). These items will be grouped into their Work 

Groups according to their work categories, to find the 

totals for the work groups. 

from knowing the Base Month Work Category Indices, the 

Work Group Factors can be calculated for each work 

category by dividing the total for each work category by 

its Work Group Total. 

these factors (Work Group Factors) will be used to 

calculate the Work Group Weighted Indices as a result of 

multiplying the factors for each work category by its 

index figure of that valuation month, and the total of 

these multiplications for the work categories of each 

work group will produce The Work Group Weighted Index 

for that work group in that month. 

from the valuation of the work executed, the total actual 

value for each cost center (which is supposed to be Work 

Group) will be calculated and multiplied by its Work 

Group (Cost Center) Weighted Index to produce the "Gross 

Value" of that cost center. 

- these Gross Values will be used to find the net amount of 

price fluctuations. 

All the above calculations will be undertaken within "PLUS COST". 
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The Work Group (Cost Center) factors will be filed through the 

system ready to be used with any valuation to produce the actual 

gross value of the work executed for each cost center, these 

values will be used in producing the reconciliation and feedback 

reports which have the gross values of the work done including the 

price adjustments. 

The data entry of Price Adjustments for both Civil Engineering and 
Building Contracts are shown in detail in Appendix Q, figures 

(1-8). 

From the description of how "PLUS COST" can assist in calculating 

the value of the price fluctuation at each valuation to be added to 

the actual value of the work done 
. 

It is expected to be the first 

system that has achieved the requirements of an efficient 

computer-aided on-site price adjustment calculation system, as 

part of a site management system. 

9.6) SUMMARY AND CONCLUSION 

The following points are a summary of the 

work done through this chapter and a conclusion of it. 

1) The site management is influenced by some of the site 

practices such as; claims, variation orders, dayworks and 

price fluctuation. These practices produce unexpected 

sums which will influence the actual cost/value figures 

and make the required adjustment accordingly before 
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being used in controlling the construction site and 

producing the control and feedback reports. 

2) There are many computer-aided valuation systems which 
have been developed to control the site practices 

(registration and measurements) for the purpose of 

interim valuation of the Contractor as in PLUS VAL (ref. 

62). 

3) So far, all the available site management systems are 

controlling the site without concerning these practices, 

and that is one of the reasons that made these systems 

inefficient. PLUS COST is the first computer-aided site 

management system that has considered these practices 

in its site control operations. 

4) To use this function, PLUS COST will first calculate the 

actual cost of the work done and calculate or access the 

actual value from the valuation system. The actual 

cost/value is then adjusted accordingly to these 

practices before being used in producing the control and 

feedback reports. 

5) The adjustment is achieved by PLUS COST which will 

calculate the values of these practices within the 

system from the measurement data. This data can either 

be accessed from the valuation system (as PLUS VAL 

(ref. 62)), or entered manually into PLUS COST through 

this facility 

6) Having adjusted the actual cost/value figures according 

to these practices, the figures will then be more 
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accurate in the control and the feedback reports, and that 

will make the site control more efficient. 

7) In addition to adjusting the site figures, "PLUS COST" 

uses this function to produce on-screen reports to assist 

the Contractor in his controlling and evaluating these 

practices on site. 

At the end of this chapter and from the description of the work 

done in the last chapter, "PLUS COST" has achieved all the 

requirements of costing the site work and controlling the 

resources and is now ready to produce the control and feedback 

reports for the site management purposes as will be explained in 

the next chapters 
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CHAPTER TEN 

FEEDBACK OF CONTROL RECORDS 

10.1) INTRODUCTION 

In designing and using a cost control system, it 

is important to keep in mind the main purposes that such a system 

serves, one of them is: to provide the relevant feedback, carefully 

qualified in detail by all the conditions under which the work has 

been carried out, to the Estimator who is responsible for 

establishing the standards in the past and the future (ref. 5). The 

feedback of site control records is also required by the other 

management personnel such as Planner, Office Manager, etc., so 

that the estimates and the plans will be updated and the 

corrective actions may be ordered on the site to overcome any 

uneconomic indication that may appear. 

Achieving the feedback by any site management system required 

data integration between the system and the other construction 

management systems of; Estimating, Planning and Valuation. Such 

integration will allow the control data to flow back from the site 

to the Estimator and the other management personnel. 

In my research survey of construction companies, I have identified 

that the feedback in these companies are still very simple and 

mainly given to the Estimator by using historical site data. My 
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other survey on current site management software showed the 

software that are still unintegrated cannot access the site control 

data back to the other management systems (as explained in 

chapter three). 

However, this chapter describes this aspect (Feedback) as the last 

main objective of the research, by explaining its definitions, the 

necessity of feedback reports to the key project personnel, the 

manual methods used on site and then how "PLUS COST" as an 

integrated computer-aided site management system has achieved 

this aspect of "Feedback" and provides the required feedback for 

project personnel, both on and off the site. 

At the end of this chapter and from the work done through it, I 

have achieved the last main objective of this research which was; 
"developing an integrated computer-aided site management system 

which can assist in passing the resulting data back to the Main 

Office from the site as feedback process" 

10.2) DEFINITIONS OF FEEDBACK 

The dictionary defines "Feedback" as; "return 

to input of part of output of system or process". In the 

Management, "Feedback" is defined as (ref. 157); " the process of 

sending back the information to the original. This information 

will be compared against the expected ones to keep the operation 

within their expected limits". 
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The Construction Industry defines the Feedback facility as (ref. 8); 

"sending the site (the actual) information back to the origin (e. g. 

Estimator or Planner) to be compared to the estimates and plans, 

and put the reasons behind any losses or bad performance". This 

process of feedback is essential, because from these comparison 

reports, it would be possible to compare the actual with what was 

planned, and may lead to a decision whether corrective action is 

required or not. These reports are also required for updating the 

estimating figures and the project plan according to the actual 

site data to achieve better usage of the project resources. 

From the above three definitions, I can define the Construction 

Management Feedback as; "the process of return to the input 

resource of part of the output data of the site management system. 

This returned data will be compared to the input data, so that the 

construction operations of uneconomic indication or bad 

performance can be identified. Corrective action may then be 

ordered by the management on these operations". 

10.3) THE NECESSITY OF FEEDBACK 

Feedback is of a control cycle in which 

decisions are made regarding performance against the targets as 

shown in figure (10.1). It is therefore, from this point that 

corrective action is initiated to adjust any of the factors within 

the enterprise. From this point of view, feedback is essential and 
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FIGURE (10.1); THE FEEDBACK CIRCLES IN THE MANAGEMENT 
CONTROL CYCLE 



demanded by all the key project personnel on and off site 

according to his responsibility for keeping the actual figures of 

cost and performance within the planned figures. 

Feedback is usually directed to the estimator who requires full 

information regarding costs and the conditions under which the 

correct activities are carried out. So that the project budget can 

be updated for any future estimates. 

In my research survey of the literature and construction company 

requirements, I have identified that the feedback process can be 

more important to the other key personnel on/off site than to the 

estimator. Those key personnel will use the feedback data in 

controlling the work cost and progress and keep the work within 

the plan according to the role of each personnel in controlling the 

project. 

The following is a brief description of the duties of each 

department of the Main Office and the necessity of feedback data 

to them. The duties of the on-site personnel and their 

requirements for the monitoring and controlling reports as 

feedback from the lower personnel, as shown in figure (10.2), are 

explained in detail in chapter eleven. The off-site departments' 

benefit from on-site feedback reports according to their duties as 

shown in figure (10.3) are as follows: 

Purchasing Department is responsible for obtaining the lowest 
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subcontractor and material quotas for the required material and 

subcontract and for keeping price lists updated. So that, it 

requires to be informed about the actual updated prices of the 

materials that are delivered or purchased from the market in order 

to up-date their price lists. 

Estimating Department (Estimator) is the main user of the 

Feedback as it is his responsibility to put the allowances for 

resource rates, pricing the tenders and giving allowances for 

material wastages and utilization on site. From the feedback data, 

the Estimator can compare his estimates by re-estimating the 

resource's rates and putting in better figures for any future 

projects of a similar nature. 

Planning Department's main responsibility is to plan the tender 

for the most economical way of doing the job within the required 

time. So that it usually asks to be provided with information back 

from the site telling if there are any delays in executing the work 

and the reasons behind them. The department will use this data to 

update the project plan by either correcting it or re-planning the 

work again for the coming period of time (if necessary). 

Contract Manager manages all the company's contracts as they 

are planned to be executed on site. He requires reports on the 

progress of the work, as comparison reports, from the Site Agents 

(Site Managers) attached with their comments as the reasons 

behind any uneconomic indications or delays in executing the work. 

318 



The corrective action may be ordered by him (if necessary) 

depending on these reports. 

Marketing Department will get benefit from the feedback 

information indirectly, as it is responsible for setting the 

enquiries for tendering purposes. The benefit come s by updating 

its information on prices and marketing whenever changed and 

then it will provide the Estimating Department with updated 

prices to be used in pricing the tender. 

10.4) MANUAL OF FEEDBACK METHOD OF THE SITE DATA 

The Estimator will build-up the estimates 

(allowances) for executing the project activities according to 

their resources. The planner, through the Planning Department, 

will put the plans for the project progress and resource usage 

within the time limits to get the required performance of the 

resources on site to do the work within the required time with 

maximum expected profit. These allowances and plans are used 

then by the on-site key personnel as well as Main Office 

Departments to put their in own plans, which should match with 

the overall project one to control and monitor their areas 

according to their role of controlling the project (as explained 

previously in this chapter). 

While the work is executed, the weekly cost of the work done will 

be calculated from the collected site resource data (labour and 
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plant) collected for each activity (cost center). The key site 

personnel will fill up and prepare the "Feedback Record Sheet" 

figure (10.4) and sent it to the Estimating and Planning 

Departments at the Main Office ( they may send the site data by 

using what is called "Historical Feedback Record" figure (10.5) ). 

These records or reports will then be used for controlling the 

project financially and forecasting the project cost for the next 

period of time. These feedback reports will also be used to 

indicate any delays caused from bad usage of the resources. So 

that work will be re-planned for the coming period and the 

resources will be re-allocated for a better usage accordingly. 

This site data may take a very long time to reach the Main Office 

Departments and that makes the data which is sent back 

"historical data" which can be used only by the Estimator for the 

future estimates. 

10.5) THE REQUIREMENTS OF AN EFFECTIVE FEEDBACK 

As I have mentioned before in this chapter, 

obtaining feedback from the output and 

estimating cost/value figures and planned 

an essential feature of the control process. 

an adequate feedback on progress and exp 

team work together to exercise control 

action for any probable occurrence. 

comparing it with the 

performance levels is 

But there needs to be 

enditure to let the work 

and design corrective 

A list of points must be considered to achieve such an adequate 

320 



CONTRACT 

FEED-BACK RECORD SHEET 

Standard 
£125 £150 £75 

Value 

Excavater Concrete Brickwork 
ITEM Footings Footings to D. P. C 

WEEK NO. NO. HOURS NO. HOURS NO. HOURS 

FIGURE (10.4); A SAMPLE OF FEEDBACK RECORD SHEET 
USED ON SITE FOR HOUSING CONTRACT 
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and effective feedback. These points are: 

1) Good Communications management; which can provide the 

feedback reports as quickly as required, so that the 

corrective action will be taken effectively according to 

these reports. 
2) Good presentation; from knowing by whom the feedback 

reports are going to be used and for which purpose. 

These reports can be presented in a way to show 

carefully in detail the control figures with the reasons 

behind any unacceptable results. 

3) The required level of details; to achieve the 

requirements of all the management personnel from the 

feedback reports. Different levels of detailed feedback 

reports require to be provided to cover all of these 

requirements from the feedback. 

4) The accuracy; to provide feedback reports which are as 

reliable as possible, the actual figures of the reports 

must be very accurate. So that the controlling procedure 

will be quite effective and efficient in identifying the 

uneconomic operations or the resources of bad 

performance. 

10.6) COMPUTER-AIDED FEEDBACK OF THE SITE DATA BY 

USING " PLUS COST " 

To achieve an efficient site management, 

every project personnel (on/off the site) must be fully informed of 
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what is happening on the site and provided with site reports which 

show the planned figures against any uneconomic indication. I 

have identified from my survey on the construction company 

systems and the survey on the available software that there is no 

sign of an efficient feedback operation of the site data. The 

company's site management systems available either do not have 

the facility of feedback at all, or they produce comparison reports 

which are then used for producing feedback manually. All the 

attempts of developing computer-aided feedback site data could 

not reach further than feedback to the Estimator a historical list 

of site data (data base) with no indications or comments. That 

makes the available systems still inefficient in achieving 

feedback function on site. 

In developing "PLUS COST", as an integrated and efficient 

computer-aided feedback of site data as part of site management, 

the following points have been considered: 

1- good understanding of the necessity of the 

site feedback; 

2- the duties of each project personnel (on and 

off the site) in controlling the construction 

site; 

3- the data requirements of those personnel 
from the site feedback; 

4- the possibility of the data integration 

between "PLUS COST" and the other 

management systems. 
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After the four points above have been identified and fully 

understood, the facility of the site control feedback has been 

developed in "PLUS COST" to fulfill the requirements of project 

personnel (on and off the site) in the efficient and effective 

feedback reports, and provide their demands from such reports 

(which have been identified in the chapter before). 

"PLUS COST" through this facility works as an integrated system 

to the other management systems of Estimating, Planning and 

Valuation at the Main Office. Through this integration, the other 

management systems will be able to get any of the controlling 

reports on site (as explained in chapter eleven) in few minutes 

whenever required. 

However, I have developed "PLUS COST" to achieve the objective of 

Feedback by providing two types of feedback reports. These 

reports are quite efficient and quickly provided by using terminals 

between the site and the Main Office Departments or by storing 

them on the computer disc to be used by the project personnel 

through his mini-computer. 

This facility (Feedback) in "PLUS COST" is the first serious 

attempt that has achieved the site management and the 

construction management objectives in a more efficient and 

integrated procedure. These objectives are: 

1- having integrated site management, that 
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the site data passes between the site 

personnel; 

2- having a fully integrated management 

system, which can accept the data passes 

from the Main Office Departments of 

Estimating, Planning, etc. It will also send 

the data back to the same departments after 

it has been compared against the actual. 

The achievement of the above objectives by providing two types of 

feedback reports through PLUS COST is explained in the following. 

10.6.1) Estimator's Feedback 

"PLUS COST" can provide separate feedback 

reports to the Estimator as one of the print out reports. In these 

reports, "PLUS COST" will show the budgeted figures of each Bill 

Item of any selected Cost Center with their total actual cost 

incurred on the site as well as the variances at the end of the 

reports. These reports can be provided for any selected valuation 

date. 

The way of providing these reports is explained in detail in 

chapter eleven. 

10.6.2) Other Key Personnel's Feedback 

"PLUS COST" firstly will provide the 

required control reports printed out (in figures or graphs). The 
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site personnel will check these reports and those who are 

in-charge of uneconomic operations indicated in the reports, can 

add their comments as reasons behind these indications on the 

report by selecting "Feedback Comments" option from the system. 

Through this option, "PLUS COST" will ask for the following data to 

be entered: 

- The Required report; 

- comment's Date (the date that the comments are added); 

- Personnel's Position on the Site (the position of the user 

on site); 

- The Comments (this can be as a list of reasons, up to 20 

different reasons). 

The system will automatically add this data to the end of the 

required report. So that the upper level (on/off site) who asked 

for this control report to be fed-back to him, will get the reports 

as a comparison report (in figures or graphs) with the comments 

of the persons, who are in charge, at the end of any unacceptable 

indication that may appear. More than one list of comments can be 

added to the same control report by the same or different site 

personnel. Each set of the comments will have its date of addition 

and the position of the site personnel who added it on. The report 

with its site comments will be filed in the system to be provided 

whenever required. 

The way of using this facility "Feedback" and their reports are 

shown in Appendix (R), figures (1-3). 
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10.7) SUMMARY AND CONCLUSION 

The following points are a summary of the 

work done through this chapter and a conclusion of it. 

1) Feedback is one of the main purposes of the site 

management system which is required to be considered 

in designing such a system. 

2) Achieving such purpose required data integration 

between the site management system and the other 

management systems of Estimating, Planning, Valuation, 

etc. to allow the site data to flow back to the Main 

Office through this integration. 

3) Feedback of site data is essential to all the key 

personnel of the project on and off site as much as the 

Estimator, the necessity of this process (Feedback) to 

each construction personnel depends on his role of 

controlling the project. 

4) Feedback is either not available in these systems or it is 

provided to the Estimator only as a list of historical site 

data with no comments from the site on the data. This 

data is usually handed back to the Estimator manually 

because of no integration between the site management 

and the other management systems to allow the data to 

flow back to the other systems. 

5) In developing this facility in PLUS COST, four points have 

been considered: 

a) good understanding of the necessity of the 

site feedback in construction management; 
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b) the duties of each project personnel (on/off 

the site) in controlling the construction 

site; 

c) the data requirements of those personnel 

from the site feedback; 

d) the poss ibility of the data integration 

between PLUS COST and the other 

management systems. 

6) Feedback function in PLUS COST can provide two types 

of reports. Firstly "Feedback Reports to the Estimator" 

as one of print-out reports of the system. Secondly, 

using any of the monitoring and control reports to send it 

back to the other management systems after giving an 

access for the site personnel who are in charge of 

uneconomic operation to add their comments at the end 

of the reports. 

7) "PLUS COST" through this function (Feedback) has 

achieved the efficiency requirements by providing: 

a) very quick reports (in minutes) and 

whenever required; 

b) different level of detailed reports to give a 

better chance of selection between them as 

required; 

c) carefully qualified in detail reports of 

different presentation to achieve the 

construction company's requirements; 

d) accurate reports which have all the figures 
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that are calculated by the system. The only 

mistakes might happen in typing in the data, 

and this is also reduced by providing a 

checking facility which checks if the 

entered data is logically accepted by the 

system. 

8) This achievement of PLUS COST is expected to be a big 

step in the use of a computer-aided system for 

providing an integrated and efficient consruction 

management system in the construction industry. 

At the end of this chapter and from the work done through it, I 

have achieved, for the first time, the promise of developing a 

computer-aided feedback of the site data as part of a site 

management system. This feedback facility has fulfilled firstly 

the demands of all the project personnel (on and off the site) from 

efficient feedback reports. Secondly, the required integration in 

the management data through the site personnel, and between the 

site and the other construction management departments at the 

Main Office. 

Having fulfilled this promise I will have achieved the third main 

objective of this research. 
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CHAPTER ELEVEN 



CHAPTER ELEVEN 

PROVIDING SITE MANAGEMENT STATEMENTS ON 

SITE 

11.1) INTRODUCTION 

In any system of site management, the aspect 

of reporting must receive a great deal of consideration in order 

that only the correct matters are reported to the right person in a 

simple and understandable format. The purpose of the report in 

the Site Management System as described by Dutton (12) is; "to 

provide a sound basis for management decisions by showing 

deviation from or compliance with the adopted plan or budget". In 

order to accomplish this purpose, the report must (ref. 12): 

- portray the facts accurately; 

- cause management to carry out whatever action is 

necessary. 

The point to be stressed is that an effective system of reporting 

communicates information and that means much more than 

producing pages and pages of figures for management to dissect 

and interpret. 

This chapter describes the above aspects as it is the last part of 

"PLUS COST" achievements of "Business Requirements" 

specification for an efficient and integrated site management 
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system. 

In this part, "PLUS COST" has been developed to be used as an 

integrated computer-aided site management system provides 

control and feedback reports and statements for all the 

responsible people on site and at Head Office. 

The chapter has been divided into three parts. The first part 

explains the aspect of reporting by describing the principles of 

reporting, the general relationships between the project personnel 

and the control reports, and the reporting methods used. The 

second part describes the construction organization on/off site 

with their needs from the control and feedback reports. The last 

part explains the achievements of "PLUS COST" as an integrated 

computer-aided system producing efficient site management 

reports on site, as part of a site management system. 

From the work done through this chapter and as a conclusion of it, 

the part of the "Business Requirements" specification of an 

integrated computer-aided site management system concerning 

the provision of efficient control and feedback reports has been 

achieved. 

11.2) SITE MANAGEMENT REPORTING 

The evaluation of any site management system 

can be indicated from the reports produced through that system. 

So that to achieve efficient site management, a good and effective 
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reporting system is required, through which the required control 

reports can be produced. 

This first part of the chapter reviews the principles of an 

efficient reporting system, the general relationships between the 

site personnel and the Main Office departments and the methods of 

reporting. From this review, the Reporting Requirements will be 

identified to be used in developing the reporting system in "PLUS 

COST" as an integrated and efficient computer-aided site 

management system. 

11.2.1) Principles of Reporting 

Financial facts and data to be reported to the 

management must be presented in a clear concise and forceful 

way, and also, at a time, to be of maximum use. 

The Highway Research Board of the "America National Academy of 
Engineering" (155) carried out an exhaustive examination in the 

field of reporting and consider that a good report has the following 

characteristics: 

1- It contains all the essential facts of the situation 

reported without extraneous information or unnecessary 
details to waste the reader's time or confuse him. 

2- It is presented in a format which permits a quick and 

easy grasp of th e essential information, and is expressed 

in terminology with which the reader is completely 

familiar. 
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3- It permits the user of the reports to concentrate on 

exceptions by focusing attention on comparisons which 
highlight trends or deviations from target performances. 

4- It is timely, and, if routine, is produced on a regular 

schedule, so that executives may expect reports at 

specific times and rely on them. 

5- It is tailored to fit the requirements, personality, 

performances and capacity of the recipients as to format 

the amount of back-up detail, and other report 
characteristics. 

6- It shall be designed for eye-appeal, easy reading and easy 

reference. 

7- It shall be supported by appropriate analysis of the 

financial information supplied and shall be accompanied 

by significant summaries. 

8- It shall be sufficiently useful to justify completely the 

time and cost involved in its preparation and 

presentation. 

The above characteristics have been considered in developing the 

reporting function in "PLUS COST" as will be explained later in the 

chapter. 

11.2.2) General Relationships 

In order to satisfy the above basic principles 

of reporting, it is necessary to know for what purposes site 

management needs the information. It is then possible to design 
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the report to cater for these needs. 

If the reporting system is coordinated with the organization plan, 

then gaps or overlaps are avoided in the coverage of reporting by 

functions. It also allows each management personnel's attention 

(on/off site) to be directed to the information that is particularly 

relevant to that person's duties and responsibilities. 

Related reports must be carefully coordinated and their 

relationships should be made clear for easy reference. The 

reporting system should be so organized that the user of these 

reports learns of the financial effects of decisions made as a 

result of the reports. He can then, in turn, provide reports of the 

results of these decisions. 

All the pertinent facts must be presented in such a manner that 

important data and relationships are clearly set forth and 

emphasized, and, as far as possible, information should flow from 

one part of the statement to the other. 

The report must be designed to provide for comparisons, the 

yardsticks for evaluation of progresses and costs. Excessive 

detail only obscures significant facts and relationships and, may, 

in fact, delay the report completion to the extent of affecting its 

timeliness for management. 

If the report is intended for action, as the Cost Status report may 
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well be, rather than as historical record, figures should be rounded 

to significant digits, so that the reader's mind is not cluttered 

unnecessarily. 

The relationships within the construction personnel and the site 

management reports and their demands of these reports have been 

investigated depending on the above review (as explained in the 

second part of the chapter). 

11.2.3) The Methods of Reporting 

The site control and management reports are 

of written variety. It is required to review these varieties before 

deciding on the method of reporting the financial information in 

PLUS COST to make the form of the reports produced by the system 

helpful, necessary and even essential as required by the 

management on site. The following review explains the form of 

the reports that are in use on the subject of site management as 

computer output to present the financial information. Form this 

review I have selected the method of reporting to be used for PLUS 

COST reporting system. 

Whatever the type of reporting device used, the data should be 

lucid and ideas must be conveyed smoothly and rapidly. 

The following are the methods of reporting the financial 

information as used by the management systems (ref. 12): 

i) Verbal Reports; 
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ii) Narrative Reports; 

iii)Graphic Reports; 

iv) Conventional Financial Statements. 

i) The Verbal Reports 

There can be many occasions when this form 

of reporting to management is useful, necessary and even 

essential. Through this type of report, efforts will be made to 

present data in as lucid a manner as possible by a well-briefed 

presentation of the financial information. On such occasions, the 

user of the verbal report can clear up data difficulties very 

quickly and may be able to supply the answers to queries regarding 

the reasons why certain projects or parts of projects are not 

meeting schedules. The time required to identify the required 

information will be speeded up because the report user will 

usually know where to find this information and thus save 

considerable time in initiating corrective action. 

ii) Narrative Reports 

The use of narrative reports can be very 

effective for communicating financial information, especially in 

those situations where specific action has to be recommended. 

The summarizing of detailed data, making comparisons and 

recommendations are also particularly suited to narrative reports 

A clear and simple presentation is required for the narrative 
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report and the design of its detail should be such as to assist the 

manager to locate key points quickly without the necessity to 

back-track (ref. 12). 

iii) The Conventional Financial Statement 

These are the reports that are probably the 

most important in the whole cost reporting structure. They should 

normally be drawn up along the lines of professional acceptable 

accounting principles, and are designed to indicate results of 

operations and the situations that have developed from the 

operations. 

In such a statement, it is very important that the details be 

designed for quick comparisons and that the data be organized into 

homogeneous groups. Summaries should be strategically placed, so 
that there is a natural flow from the data to them. This assists 

the reader in selecting the information which is his own concern. 

iv) Graphical Reports 

Graphics are used fundamentally to indicate 

comparisons in a visual form. They should normally be used as a 

supplement to other types of presentation. Relationships are more 

easily grasped and remembered, and associated problems are more 

easily identified with a clear graphical presentation at correct 

scale (ref. 12). 

In "PLUS COST" I have used the last two methods of reporting in 
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developing the reporting system. The first method "Conventional 

Financial Method" is used to produce the comparison and the 

feedback reports through the system. While the second method 

"Graphical Method" is used to produce the subsidiary graphical 

control reports (as explained later in this chapter). 

11 . 3) THE MANAGEMENT SYSTEMS OF CONSTRUCTION 

COMPANIES 

In the first part of the chapter, the required 

principles as well as the methods for an efficient reporting 

system have been identified. Through this second part and before 

"PLUS COST" was developed to produce control reports for the 

construction personnel (on/off the site), it is required to 

understand the management systems of construction companies 

(both Civil Engineering and Building), on and off the site. From 

that, the reports can be produced to assist those who demand them 

for their site management purposes and that makes sure only the 

correct matters are reported to the right person. 

The following are the most common management systems for both 

Civil Engineering and Building Companies on and off the site. 

These systems could differ from one company to another, but never 

the less, they have the same main departments. The management 

systems are (ref. 3): 
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11.3.1) Civil Engineering Construction Company 

This review explains briefly the most 

common construction management system in the Civil Engineering 

companies ( both on and off site ) with the duties of each 

department/personnel. The general relationships have then been 

identified between the departments/personnel and their demands 

for the site management reports. 

i) Off-Site Management Structure 

For most of the large size construction 

companies, the management organization is usually headed by 

"Main Headquarters", from which the Regional Divisional will be 

divided. Each Regional Division controls and manages all the 

construction areas within the region. Therefore each Regional 

Division has many Area Divisions. Each Area Division will be 

considered then as a construction company itself in small size. 
Each Area Division will have its own construction management 

system which involves the following departments: 

- Marketing; 

- Estimating; 

- Planning; 

- Buying; 

- Contracts Management; 

- Quantity Surveying; 

- Office Manager. 

All the above departments and a brief description of their duties 
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are shown in figure (11.1). However, this construction organization 

structure can be varied from one company to another as they may 

have more or less departments, but in any case, these are usually 

the most common departments. 

ii) On-Site Management Structure 

Obviously, organization arrangements vary 

from one company to another, and with the size and type of each 

contract within the company. 

The following organization is an example of the most common 

family tree to be found on the construction site. In this example, 

the following key personnel can be seen on the site: 

- Site Agent (Site Manager); 

- The Senior Engineer; 

- General Foreman; 

- Plant Manager; 

- The Office Manager; 

- Quantity Surveyor (Management Engineer); 

- Planning Engineer; 

- Safety Officer; 

- Store Keeper; 

- Chief Production Control and Costing Engineer. 

On small jobs, the duties of some of the above personnel are 

combined. For example the Site Agent may also act as a Senior 

Engineer, the General Foreman may act as the Plant Manager (if 
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there is not that much plant on site). Also the duties of the 

Quantity Surveyor may be carried out by Engineers. The Office 

Manager may also be Head Time Keeper and so on. On large 

contracts, there may be several Site Agents. In this case, the 

Contracts Manager may appear. A brief description of the duties of 

all the above key personnel on site is shown in figure (11.2). 

11.3.2) Building Construction Company 

The off site organization structure for 

construction firms of Building works is quite similar to that of 

small firms of Civil Engineering works. On site, it is also similar 

to the on-site organization for small Civil Engineering contracts 

with the following differences: 

1- the duties of the Quantity Surveyor can be carried out by 

the Engineer; 

2- no need for Section Engineers; 

3- the Foreman can do all the jobs of the Plant Managers, 

Head Time Keeper and Safety Officer; 

11 . 4) THE SITE MANAGEMENT REPORTS REQUIRED ON/OFF 

SITE 

From knowing the duties of all construction 

personnel on/off site through the construction organization (for 

both Civil Engineering and Building Works), the requirements of 

those personnel for the site management reports (control and 

monitoring) from any site management system have been 

343 



N 
0O> ZW 

Ow 
a dO Z 
W dN ý; F 
W 
Z 

dU C 
Y m 

U CH 
? NW 

L 

Z 
W 

O a+ ýL 
wNC 

N 
Cw 

a 
G -+ ao-, a 

öý`ý 
O U zW 

CC FN 
z a N oW ar o a W W N 

y+ 
p Z' 

Fý 4+ 'J FW 
CO -a UO O MZ 

ý+ O3N WW 
ý 

C V 
. Ndd 
mrs 
u ý 

0; 
NN 

VI z Z 
aW 

N. mty 
Nc -+ 
A ti N 

w c Oý 

.J 
T 

N 
oa m aw 

W 
z ZZ 
Oý pä 

Z f 
ZW 
2 

LN 
N 

F 
F Ny 
U0O 
JU 

OQ 

up 
p1N 

a !y 
cvN 

dc po 
UU mU 

dNN 

Gl N NC fr. 
dL C ýO 

o E- tv z 
ti'i y GC t G-i N `t N 

Vvý 7 Om ý' ý' V1 «l 4: 

. ý. v i N `m m U ä 
NY v m , 

w 
O ä 

Nac Po 
nEö 

. ° m 
z 

m zd 
wQ o 

4. 
Nýa-ý 

m 'O .r N i 
NOvG t7 (ý .l 

a N'J C ~ 
4 
a 

GN 
NO 

dLU 
Z 
w 

Vm aý x 
C�O CG 

t7 Oj0 ýO 
UC3 

UN 
dO 
Nw 

G 

mm 

� 
yý 

ö [ - 

J 

ý¢ mcr z 
¢ 

ill! 

. 'm m ti 
zz c. ccc a 
O¢ F-, o cý . -I d 

cQ a cý c ti E .cp 
F O~N 

F 
V, 

0 U 
b U- Q 

v; - ., ti a 
adN 

Nd 
cu 

0- I 
u. m "ý 

O 
r a, aý p 

.1>4 

CC 
ý d 

. 
O 
Z 

'O OL 
CZ 
m 

4 
O 

Q 

.. i F 

QW 
F 

d m. 0 
Uäm 

u 
d 

G6 r+a m 
£ mý> w NNN W 
WM 

m py_ 
mNG 

. 
F. 3G0 

N 
a 

4 N 

dol 
ram 

dý 
i' p ý' NN 

u N 
_ 

y 
30ý C" 

ý 
t 

c 
Ev xO `I S. yV 

K . -. �T 
Cd U tdm 

DF O6 ý+ dy U ti b G. 
C Z 
a 

a 
W 

Udd 
U'O CY dO 

vwm 
¢¢ 4 m 

c^ a L. 
O3 

N 

£ CO ti 

-. 
;s w äN 

UW _' Jr3 ti 

cäpa Ným. - O cý Eý 
N 

NuNcm 
cy ,vU vä -ý, 

öN 

Oý 
7Ný- o. +o 

uN1. 
GCVO:. ' 
:Jm UC G - 

"y 
N cu 

. äEmsmv 
ýO 

yO 

U) 
H 
F 

P4 H 

H 

H 
H 

F 

r-i 
r-i 

LL 



identified. The reports required by the key personnel of the 

construction organization on and off the site are shown in figures 

(11.3 and 11.4) respectively. 

11 . 5) USING "PLUS COST" FOR PRODUCING SITE 

MANAGEMENT REPORTS ON/OFF SITE 

From the survey of the available site 

management software (as explained in chapter three), in which a 

question has been asked about the output reports provided by the 

system, the answers showed that the reports produced by the 

different systems are varied. None of these systems could provide 

all the control reports required by the construction companies 

(according to another survey in chapter two). 

Before developing the reporting system in PLUS COST, the 

following reviews have been considered: 

1- the construction company's requirements; 
2-the construction personnel (on and off the site) duties; 

3-the construction personnel (on and off the site) demands 

from the controlling reports and the type of their 

presentation; 

4- the methods of reporting in use; 

5- the required characteristics in the efficient financial 

reports. 

In developing the facility of providing site management reports in 
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PLUS COST, I have depended on the reviews of the first and the 

second part of this chapter and on the construction company's 

interviews (as explained in chapter two). Through this facility, I 

have identified the required characteristics of an efficient site 

management report. The construction personnel demands (on/off 

the site) of site management reports has also been established. 

These demands and requirements have then been used to develop 

the reporting system in PLUS COST to produce the required reports. 

The number of the site control and feedback reports are to cover 

the construction personnel demands, while the presentation of 

these reports depends on the required characteristics of an 

efficient site management report, through which the financial 

figures can be easily and quickly indicated. This has made PLUS 

COST the first system, so far, that has such an efficient and 

integrated reporting system which can provide the most 

comprehensive presentation of the site control data for every 

construction personnel (on and off the site). Also through this 

facility, "PLUS COST" has saved a lot of paper work, effort, and 

time (on and off site) compared with the manual system. Not just 

that, but the system has provided more accurate control figures 

within a short time. 

Each of the eighteen reports (which are produced by the system) 

are deliberately produced by the reporting system to provide the 

control data to one or more of the construction personnel 

according to their duties in controlling the project. Missing any of 
these reports will reduce the efficiency of the site controlling 

348 



operation in the company management system by making the 

system lose its integration in providing the site control data to 

the management personnel. The description of each of these 

reports and their necessity for construction management are 

explained in the following. 

If the reports are required from the system, the "Preparing Report" 

option must be selected which offers a list of ten different 

report's options: 

i) Cost Monitoring Reports; 

ii) Value Monitoring Reports; 

iii) Cost-Value Monitoring Reports; 

iv) Budget Costing Reports; 

v) Weekly Costing Reports; 

vi) Graphical Reports; 

vii) Short Term Planning Reports; 

viii) Material Usage Reports; 

ix) Preliminary Overall Project Reports; 

x) Feedback Estimator Reports; 

The following is a description of each option and its reports 

with the necessity of these reports to the construction 

personnel on and off site. 

The actual cost figures of the work done in the reports are 

supposed to be calculated from the actual site cost of their 

resources (labour, plant, material, subcontractor and 
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preliminaries), which are used to execute the work in that 

period of time (as explained in chapters six, seven, eight and 

nine). So that the actual cost will be shown in the reports 

according to its above resources' figures. 

i) Cost Monitoring Reports 

"PLUS COST" can provide through this option 

monitoring reports on the cost of the work executed. These 

reports can be; weekly, monthly or to-date. 

These reports will give a comparison between the actual cost of 

the work done against the estimates for each cost center. The 

cost figures will be shown according to their breakdown figures 

(labour, plant, material, subcontractors and preliminaries). 

The reports can be used by different key personnel (on/off site) 

for control purposes. The weekly reports can be used by General 

Foreman and the Site Engineer to keep them informed of the 

financial progress of the project. The monthly reports can be 

used by the Costing Engineer, Senior Engineer, Accounting 

Department, Office Manager, Section Engineer and the Site 

Quantity Surveyor, each according to his interest in using the 

reports for his control purposes. Also it is useful to the Site 

Agent for comparing the actual costs with the interim valuation 

which is supposed to be in monthly periods. To-date reports 

give the site personnel the ability to obtain monitoring reports 

whenever required by the upper level on/off site. Also by 
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comparing the figures in these reports with those in the weekly 

or monthly reports, the problems of any uneconomic indications 

can be identified and the week in which the project started 

losing money. 

ii) Value Monitoring Reports 

"PLUS COST" provides through this option 

monitoring reports on the actual value at weekly or monthly 

periods of time. These reports show the actual value of the 

work executed as measured by the Site Quantity Surveyor 

compared against the estimates as allowed by the Estimator, 

with any extra payments from variations, claims (accepted or 

expected) and price fluctuation. These comparisons can then be 

used to relate any differences in the estimated values to their 

reasons (e. g. performance of labour, usage of material, rise in 

prices, claims, etc. ). 

This type of monitoring reports are usually used by the Engineer 

and Senior Engineer to compare their plans with the actual. 

They are also used by the Quantity Surveyor on site either to 

ensure that the work that was executed in that period of time is 

as expected, or to check his records with the registered claims 

and variation orders. 

These reports are also required by the Site Agent to keep him 

informed that the project is receiving money as planned. Also 

he needs such reports to check that all the variation orders and 
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claims are well considered and to keep him ready for any 

explanation required from his upper levels in the organization 

about the project's financial progress. 

Finally, these reports are also useful for the Estimating 

Department at the Head Office to keep them informed on how far 

their estimates are from reality and the reasons behind it (if 

there are any). For this reason, they usually use monthly reports 

to be produced at the same time of the interim valuation. 

iii) Cost-Value Monitoring Reports 

The main purpose of this type of report in 

"PLUS COST" is for site reconciliation of cost/value according 

to the actual. In these reports, the actual value of the work 

done during the selected time period (weekly, monthly or 

to-date) as measured by the Quantity Surveyor is compared 

against the actual cost of the resources used. 

These reports are very useful for each person in the company 

organization such as; General Foreman, Engineer, Senior 

Engineer, Site Quantity Surveyor, Office Manager with his 

departments (Accounts and Wages), Contract Manager and 

Planning, Marketing and Estimating Departments. All personal 

have an interest in keeping the costs within the allowances and 

to take any action to overcome losses on the project. So that if 

there are any losses identified through these reports, the user 

can indicate in which cost center and particularly in which 
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resource. The corrective action will be sent to that area to be 

taken by the supervisor to prevent the loss of money. 

iv) Budget Costing Reports 

These reports show the cumulative figures 

of the actual value and cost to-date and then the variances (in 

pounds and as percentages) compared with the previous month. 

The reports have been added for the benefit of the Site Agent, so 

that the level of detail has been set accordingly. These reports 

can also be used by the Contracts Manager to enable him to look 

for the salient features of the financial performance and to seek 

further information where this is thought to be necessary. 

v) Weekly Costing Reports 

This report is designed for the Site Agent to 

enable him to have a quick idea of the expenses of the work done 

weekly and to compare this with the work done so far. It is also 

useful for the Cost Engineer and Production Control Manager (if 

any) to keep control of the site costs over a very short time 

period. The level of detail in these reports has been set 

according to that, by showing both actual figures of the 

cumulative to date and this week for each cost center. If any 

details are required, these can be provided by selecting any of 

the other monitoring reports through the system which give 

more details about the actual cost than these reports. 
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vi) Short Term Planning and Control Reports 

These reports have been provided in "PLUS 

COST" to assist the Section Engineer in his short term plans by 

showing him within the selected period of time, the usage of the 

resources and the actual cost/value for each cost center with 

its breakdown figures. The Section Engineer will compare his 

plan with the figures in these reports. This comparison will 

assist him to know how well the project in his section has done 

financially according to the plan. Corrective action may be 

taken for the next period of the short term plan, or the plan may 

be corrected according to the previous report. 

vii) Material Usage Reports 

This option offers two further types of 

reports on material usage on site: 

a) Material Wastage Reports; 

b) Material Utilization Reports. 

a) Material Wastage Re orrts 
This first type of material reports show 

the wastage of any particular material resource on site 

compared to what was allowed by the Estimator (as percentage). 

From this comparison, the Estimator may modify his estimates 

of the quantity of that resource required for doing the job. 

These reports are also essential for the Foreman to keep him 

informed about how well material resources are used by his 

workmen. It is also useful for the Engineers to assist them in 
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giving the orders on site for better use of material resources. 

The Office Manager might ask to have these reports (as he is 

responsible for storekeeping of the material) if the high 

wastage is coming from bad storage. 

It is also useful for the Senior Engineer, Section Engineer and 

even Site Agent to check their plans to make sure that the 

material is used on site as planned. 

b) Material Utilization Rem 

This second type of material reports show 

the material resources which have been issued from the store or 

delivered to the site and how much of the quantity has been used 

so far comparing with the allowances. Having a large quantity 

of specific material (especially expensive material), which cost 

a lot of money on site without being used as expected, means 

sometimes big losses of money on site with no return. So these 

reports would assist in controlling the delivery of such material 

to the site. 

The Engineer, Site Agent and Office Manager use these reports to 

make sure that the utilization of the material resources are as 

expected, otherwise, they may take action not to let a big 

quantity of material accumulate on the site, or stop ordering 

until the quantity on site has been used. Also these actual 

figures of material utilization would make the estimated 

utilization allowances be reconsidered in the future. 
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viii) Preliminary Overall Project Control Reports 

The preliminaries are very effective factors 

and can cause the construction company a large loss of money 

(as explained in chapter eight), but they are not considered by 

many systems. However, this option provides reports on the 

preliminaries which are priced totally in the preliminary bill 

(the preliminary that are not related to any cost center and 

usually estimated as additional costs over the contracts amount 

by a separate budget "Preliminary Budget PB"). 

The Head Office Departments may keep the Site Agents and the 

Office Managers (Accounts Departments) informed about the 

allowed expenses of each preliminary such as: fuel, oil, etc., 

with a specific period of time, so that Site Agent and his staff 

on site can control their expenses within these limits. They 

check (on weekly or monthly bases) their expenses on 

preliminaries and where they were expended, and then compare 

them with the previous period from the to-date reports. 

These reports can also be used by the Estimator as feedback 

reports on his Preliminary Budget (PB). 

ix) Graphical Reports 

All the previous reports have been developed 

in "PLUS COST" by using the "Conventional Financial Method" of 

reporting. This option provides reports of another type which is; 

"Graphical Method" of reporting. This method of reporting in 
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"PLUS COST" provides reports in graphs. These reports are used 

in case there is no time to look through all the figures to 

indicate the progress of the work. The reports will give quite 

clear and quick indications of the project progress financially, 

just by looking at the graphs ( the estimated against the actual) 

in the reports. 

This option offers two types of control graphical reports which 

are: 

- To-date Actual/Estimated Cost Reports; 

- To-date Actual Value/Cost Reports; 

These reports can be used with the previous control reports as 

subsidiary reports to give a clear and detailed indication of the 

financial progress of the project. 

x) Feedback Reports 

These reports are specially designed in 

"PLUS COST" to assist the Estimator in updating his Estimates 

for any future work. The reports will show, for any selected 

cost center, the quantity used and the budgeted costs of the 

resources used to execute the work in that selected valuation. 

These figures will be shown for all the items involved in that 

work through the selected cost center. The figures are then 

compared aga inst the incurred costs on site (as actual figures). 

The variances will be shown at the end of the reports. Through 

these reports as well as the previous ones, all the estimator's 
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figures will be sent back to him with the actual (incurred on 

site) figures, so that he can amend or update his estimates for 

any future estimate. 

All the reports provided by the "Report Preparing" function can 

be used as feedback reports with or without the comments of 

the site personnel who were in charge of executing the work on 

site (as explained in chapter ten). 

As I mentioned before, these eighteen print-out reports as well 

as those on-screen reports which are developed to be provided 

in different periods of time, methods of reporting and ways of 

presentation has made the reporting system in "PLUS COST" 

quite effective in providing the control and feedback reports on 

site by making the best use of the site data. It has also made 

PLUS COST achieve the required integration in the construction 

management data, on and off the site, by the construction 

industry. 

All the above reports provided by the "Preparing Reports" 

function are shown in detail in Appendix S, figures (1-18). 

11.6) SUMMARY AND CONCLUSION 

The following points are the summary of the 

work done within this chapter and a conclusion from it: 

1) In any site management system, the reporting system 

must receive a great deal of consideration. The 
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efficiency of the site management system depends on the 

efficiency of its reports in describing and indicating the 

financial information clearly and effectively. 

2) From the survey of the available site management 

software (as explained in chapter three), in which a 

question has been asked about the output reports provided 

by the system, the answers showed that the reports 

produced by the different systems are varied. None of 

these systems could provide all the control reports 

required by the construction companies (according to 

another survey in chapter two). 

3) Before developing the reporting system in "PLUS COST", 

the following reviews have been considered: 

a) the construction company's requirements; 

b) the construction personnel (on/off the site) 

duties; 

c) the construction personnel (on/off the site) 

demands form the control reports and the 

type of their presentation; 

d) the methods of reporting in use; 

e) the required characteristics in the efficient 

financial reports. 

4) After the points above have been considered, "PLUS COST" 

was then developed to have the most efficient, 

comprehensive and integrated reporting system so far. 

The reporting system was developed to provide reports 

concerning all the five points above. The reports provide 
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the site control data to every construction personnel 

(on/off the site) through their different presentation and 

the data included in each report to achieve the demands of 

those personnel. 

5) "Preparation Reports" function in PLUS COST can provide 

up to eighteen print out control and feedback reports, by 

using different periods of time, methods of reporting and 

ways of presentation. These reports are expected to 

cover all the construction management demands from the 

site management reporting system. 

6) Those eighteen output reports have proved ( according to 

the model evaluation in chapter twelve), that for the 

first time that the computer-aided system has achieved 

the objective of having an integrated and efficient 

reporting system as part of a site management system. 

At the end of this chapter, I have fulfilled the objective of 

having an integrated site management system. In which "PLUS 

COST" has been developed to have a reporting system that can 

provide up to eighteen different site management reports. In 

addition to that, there are twelve on-screen reports provided 

through the system options. The reporting system can also 

provide the reports in figures or in graphs. All these above 

features in the reporting system have made "PLUS COST" achieve 

the requirements of having an integrated computer-aided an 

efficient site management reporting system. 
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CHAPTER TWELVE 



CHAPTER TWELVE 

MODEL EVALUATION AND RESEARCH CONCLUSION 

AND RECOMMENDATION 

12.1) INTRODUCTION 

The construction Industry suffers from not 

having an integrated site management software system which can 

achieve efficient site management requirements and provide 

better use of site control data. Despite the length of time that 

computer-aided systems have been used for construction 

management functions such as; Estimating, Planning, Valuation, 

etc., there is no indication of any efficient and integrated site 

management software being developed which could achieve the 

"Business Requirement" specification of the construction industry 

(described in chapter three) 

Through this research, the above problems have been traced. Three 

surveys were undertaken on; literature, construction companies 

and available software. From the surveys, I have identified; 

- the needs from literature; 

- the needs of construction industry; 

- the facilities of site management already available; 

- the requirements from the computer-aided system to 

meet all the above needs. 

From the above four set of findings, I have reached, for the first 
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time, to a list of specification (Business Requirements 

specification) to be used as basis for developing an efficient and 

integrated site management system. "PLUS COST" has then been 

developed as the first serious attempt of providing an integrated 

site management system which can achieve these specification. 

"PLUS COST" has been developed to fulfill, as never before, the 

promises of having: 

- data integration between the management systems; 

- data feedback through the integrated system; 

- reduction in the effort of time, staff and data collection 

from the site; 

- output formats patterned for different site management 

users demands; 

-a system which is simple, interactive, efficient in 

capturing the data from the site sheets. 

Chapters one to eleven explained, in detail, the above site 

management problems, the manual methods used in managing the 

site and how "PLUS COST", as the first serious attempt, can assist 

in solving each of these problems by using new and more efficient 

methods of site control and management as never used before. 

This chapter contains the evaluation of the model "PLUS COST" as a 

whole from the point of view of industrialists who attended a 

demonstration (in slides and on-computer) and completed a 

questionnaire on the model. The chapter also contains the research 

conclusion from this evaluation and the other chapters. Finally, 

the chapter lists the recommendations for further research. 
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By the end of this chapter, I will have finished my research in 

which I have analyzed the site control problems, identified the 

site requirements of an integrated efficient computer-aided site 

management system and provided a solution achieve by developing 

a computer-aided site management system (PLUS COST). The use 

of this system in construction management will be a remarkable 

step forward in the use of computer-aided systems. Its use will 

provide a more integrated construction management and make 

better use of site control data. 

12.2) MODEL TESTING AND EVALUATION 

12.2.1) Case Studies 

"PLUS COST" has been developed to assist in 

achieving the "Business Requirements" specification of an 

integrated site management system and make better use of the 

site control data by providing a feedback facility to upper 

management on site, as well as to Main Office Departments. The 

next stage is to test and evaluate the system in achieving the 

above requirements and functions. A number of case studies have 

been undertaken on the system as demonstrations (in slides and 

on-computer seminars) to construction industrial personnel who 

are in charge of site management in their companies. In the 

demonstration, I have undertaken firstly on-slides seminars which 

explained the system structure, facilities, functions, operating 

features and its reports (both on-screen and print-out reports). 
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Secondly, the on-computer seminars by running the software and 

showing the system in detail on the computer screen. 

Following the demonstrations, an evaluation questionnaire was 

given to the participants to enable them to give their comments on 

the system. I have used some of these comments to modify the 

system's structure and its control reports, while the rest of the 

comments were used as conclusions and recommendations for 

future research in the same field. 

in selecting industrial people as case studies on the model I have 

considered; different sizes of construction companies, the number 

of years site experience (a minimum of ten years) and then the 

management position. Six different cases have been carefully 

selected to cover both types of construction work (Building or 

Civil Engineering), on which to use the questionnaire has been 

used for evaluating the system and identifying recommendations 

on the research as explained later in the chapter. 

12.2.2) Model Evaluation 

The six questionnaires collected from the 

case studies (as mentioned before) are presented in tabular format 

figure (12.1). In the table, I have listed the facilities of "PLUS 

COST" in managing the construction site (as listed in the 

questionnaire). The answers of the industrial personnel on these 

facilities and their confidence in the feasibility of applying each 

of these facilities on the site by the system have been listed 

underneath. From the evaluation table, the following points have 
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been identified: 

1- On a question about the integration facility in the 

system, through which "PLUS COST" can accept the 

required management data either manually or accessed 

from the data files of the other systems, all the cases 

showed that the manual method: 

a) is easy to understand; 
b) is easily obtained from the company data 

files; 

c) is easily typed into the system by the user. 

2- All agreed that at least one of the Bonusing systems used 

in the "Bonusing" facility is used in their company. The 

on-screen reports are sufficient in providing the 

required data. 

3- The answers to the questions about the "Labour Control" 

facility, all showed that: 

a) the data entry is easy to understand; 

b) it is easily provided from the site sheets; 

c) the view reports are sufficient in providing 

the required control data. 

4- All the answers to the questions about the "Plant 

Control" facility showed that: 

a) the data required for the system can be 

easily provided from the site sheets; 

b) the data required is sufficient to control 

their plant; 

c) the view reports are sufficient in providing 

the required control data on the site. 

368 



5- About the "Sub-Contractor Control" facility the answers 

on this facility were as follows: 

a) all but one answered that the facility is 

covering all the company requirements for 

controlling the subcontractor; 
b) all except one answered that the view 

reports are sufficient for controlling the 

subcontractor's work; 

c) only one asked for more details about 

Labour-only Subcontractors as he is more 

involved in that field. 

6- The answers on the questions about the "Material 

Control" facility were as follows: 

a) two companies answered that the facility 

achieved most of their requirements for 

material control on site. The other four 

cases agreed that the facility achieved the 

requirements completely; 

b) two cases said that the facility provides 

fairly sufficient data through its view 

reports; 

c) the comments on the facility were; one of 

them asked for further thought to be given 

to the problem of late invoicing by 

suppliers. 

The other comment was they need some modifications on 

the system to suit their own system. 

7- All the cases have agreed on the following answers to 
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the questions about the "Preliminary Control" facility in 

the system. The answers were: 

a) it has easy data entry by using the site 

sheets; 

b) the facility covers all the requirements of 

the preliminary control on site; 

c) the view reports of the facility covers the 

required control reports from the facility. 

8- The answers to the questions on the "On-Cost Overheads", 

all agreed that: 

a) the facility is necessary to be involved in 

the site management system; 

b) it is being used by the cases companies; 

c) the facility achieved the requirements of 

companies from it. 

9- The facility "Claims Registration and Measurements" in 

the system has the following answers, agreed by all the 

cases: 

a) it solves the claim problems on site; 

b) it is quite efficient in dealing with the 

claims on their site; 

C) the facility covers all the required reports 

to control claims on site. 

10-The answers on the facility of "Variation Orders and 

Daywork Valuation" have also agreed on the following: 

a) the system deals with the above valuation 

efficiently; 

b) the view reports are sufficient for 
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the requirements of their companies. 

11-The cases were also asked through the questionnaire to 

give their comments about the "Print-Out Reports" of the 

system. The answers were: 

a) the reports are quite sufficient in 

controlling the site and providing the 

required controlling data to the Main Office; 

b) the presentation of the reports is easily 

understood; 

c) the reports have achieved a good coverage of 

the company's requirements. 

12-On the question about the "Feedback" facility, the 

answers were as follows: 

a) it is very necessary to have this facility in 

the site management system to help the 

estimator to update his estimates; 

b) the facility in the system is quite efficient 

in achieving the feedback of site control 

data back to the upper levels on site and 

Main Office Departments; 

c) there was only one comment which required 

the system to be field tested before they 

can say much about this facility in the 

system. 

13-The rest of the answers which were about the system's 

general features were as follows: 

a) all agreed that the system is easily 

understood; 
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b) all but one answered that the system will 

save time in obtaining reports; 

c) all the answers identified that it is easy to 

enter the data from the site sheets by using 

the system; 

d) three answers said 'Yes' to the question on 

saving in the staff required. One asked to 

see the system working on site and the 

other two were not sure about the answer; 

e) all the cases have agreed using the system 

saves in the time required for collecting the 

data from the site; 

f) all but one agreed that the system is more 

integrated than the system which is 

currently in use in their companies; 

g) all the cases agreed that the system solved 

most of their site management problems; 

h) about the efficiency of the system, all 

agreed that they expect the system to be 

quite efficient in controlling the site; 

i) the general comments were that the system 

needs slight modifications to serve the 

specified conditions of the companies by 

testing it on site and modifying it 

accordingly. 

14-The overal l comments on the systems were very 

favorable as the personnel were very impressed with the 

system and they thought it is better than anything on the 
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market at the moment as it is a comprehensive and 

detailed site management software. Using such a system, 

they expect, will improve the construction management 

and make it more integrated and efficient compared with 

the systems, they currently use. 

From the above evaluation as well as the conclusions of the 

previous chapters the final conclusion and the recommendation of 

the research for any further work in this field (as explained later 

in this chapter) has been identified. 

12.3) RESEARCH CONCLUSION 

From the work done in this study and as a 

result of the case studies on the integrated computer-aided site 

management system "PLUS COST", the following have been 

identified as the overall conclusion of the research: 

_ 
The site management is a process whereby the 

management ensures that the construction company as a 

whole achieves desired standards of costs and values 

established at the estimating and planning stages, by 

using actions directed towards achieving these 

standards. 

_ 
Construction company site management still suffers 

from difficulties such as a: 

a) large number of staff required for data 

collection and calculation on site; 

b) long time spent for producing the control 
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reports; 

c) deficiency in the site control reports; 
d) deficiency in the use of the site data for the 

project management. 

The research back ground has shown that there are still 

number of technical constraints impeding the computing 

of the construction management data. These constraints 

lie in the management systems and data structure; 

Three surveys have been undertaken to identify these 

constraints. The surveys were undertaken to investigate: 

a) the existing knowledge in the literature on 

the aspect of site management and its 

integration requirements; 

b) the integration level of the current site 

management systems used by the 

construction companies; 

c) the construction company requirements 

of an efficient and integrated management 

system; 
d) the achievement level of the available site 

management software; 

These surveys indicated clearly and for the first time 

the absence of an effective integrated site management 

system. Broadly speaking, the software available are 

still unintegrated, self-contained and mainly designed 

for accounting purposes. 

_ 
The surveys identified the existing constraints (which 
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have stopped the current integration in the management 

information systems). These constraints appeared as 

gaps between the management information systems 

which impeded the free flow of the management data 

down to the construction site, thus enabling feedback 

from the site with its control results to the other 

managerial data bases; 

_ 
The surveys also stated that the major constraints 

were in: 

the management systems; as there was no integration 

in the management systems, the management 

data could not be accessed between the systems, to 

enable feedback of the data with its control results; 

the data systems; as there was no standardization in 

the data input and output in the management systems. 

It was not feasible to access the data between the 

systems. 

_ 
The surveys also stated some other minor constraints 

such as; 

no standardization in the computing languages 

used in the different systems; 

no standardization in the data filing and retrieval 

between the different systems; 

traditional practices of the software houses in their 

attempts to develop computer-aided management 

systems, took no account of the integrated 

relationship between the management functions. 

_ 
According to the above surveys and their findings, 
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the research objectives were established. Through 

these objectives, I have achieved the promise of 

providing an integrated and efficient site management 

which makes better use of the management data by 

developing an integrated computer-aided site 

management system named "PLUS COST" (site 

management PLUS COSTing). The model software lodged 

with Loughborough University of Technology, Civil 

Engineering Department. 

_ 
Chapter three has achieved the first objective of 

"examining the adequacy of the available software 

compared to the requirements of construction 

companies". The Business Requirements specification of 

and integrated computer-aided site management system 

have been identified, for the first time, as a conclusion 

of the chapter and a result of this comparison. The 

specification indicates clearly, as never before, the 

basis for developing or improving any site management 

system to meet the construction industry requirements. 

This specification has then been considered in developing 

my system "PLUS COST". 

_ 
Through chapter five, I have reached the second 

objective which was "examine the feasibility of having 

an integrated site management system by accepting data 

accessed from the data files of other management 

systems of; Estimating, Planning, Cashflow Forecasting 

and Valuation and Measurement". Having achieved this 

integration, PLUS COST is expected to be the only system 
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at the moment which has bridged the gaps of 

accessing the management data between the different 

management systems down to the construction site, 

where, the management data will be used for efficient 

site management. So that this chapter has achieved the 

first part of the research hypothesis. 

_ 
From chapter six, the required site control (cost and 

performance) of Labour Resources (as one of the 

secondary objectives) has been achieved efficiently by 

using the same data as in the site sheets that are already 

in use by the manual systems. It has been developed to 

be applicable to both types of labour cost control 

systems (Timekeeper and Ledger) for both types of 

contracts (Building and Civil Engineering). It has also 

considered all of the other on-site labour costs, such as; 

Bonuses and On-Cost Labour Overheads. All the above 

facilities of "Labour Control" have made PLUS COST the 

only system, amongst the available software, that has 

fulfilled the promise of providing an efficient "Labour 

Control" system. 

_ 
Also through chapter six, and for the first time, PLUS 

COST (as a computer-aided Plant Control system) has 

fully considered all the difficulties of allocating and 

controlling plant resource cost and performance. It has 

been developed to meet all these factors by having six 

points to be considered before using the facility, as well 

as making the data entry general for all the plant 

expected costs on site. PLUS COST is also expected to be 
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a unique system in providing a set of on-screen reports 

on plant cost and utilization (performance) to reach the 

required efficiency in plant control on site as never 

achieved before by the available software. 

_ 
Through the last part of chapter six, another secondary 

objective has been achieved, in which I have reached, for 

the first time in the available software, a very 

advanced stage in the "Material Control" on site. through 

this objective "PLUS COST" has fulfilled a full coverage 

of material usage on site by letting all the related data 

about suppliers, orders, deliveries, material fixed and 

unfixed on site to be entered. This data will be used to 

produce a complete set of control reports (both 

on-screen and print out) to cover all the management 

demands of controlling the material usage, utilization 

and wastage on site. 

_ 
There are considerable difficulties facing the Main 

Contractor in combining the efforts of a group of 
Subcontractors. These difficulties are often increased 

by a lack of detailed knowledge of Subcontractor 

operations and even in many cases by an insufficient 

systematic approach to subcontract management. In 

chapter seven ,I 
have identified the above difficulties 

and considered them in developing PLUS COST to control 

Subcontractor on site. It has been developed to accept 

both types of Subcontractor Control (Short and Medium 

Term). It has also been developed to provide data about 

the Subcontractor's Letting Margins, Liabilities and 
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Monthly Accounts, to meet the whole demands of the 

Contractors for controlling their Subcontractors. PLUS 

COST can also provide data about the Subcontractor's 

claims and variation orders separate from the Main 

Contractor's. These above features of Subcontractor 

Control function have made PLUS COST the most 

efficient system (amongst the available software) used 

on site for controlling the Subcontractor cost and 

performance. 

Despite the influence of the preliminaries on the 

accuracy of the financial control of a contract, none of 

the available software has considered the preliminaries 

in its control functions. This is one of the reasons the 

availble software is still behind in fulfilling the promise 

of providing an efficient site management system. 
Through chapter eight, I have developed "PLUS COST" as 

the first system, between the available software, to 

consider the Preliminary Control on site. "PLUS COST" 

uses two types of controlling methods for preliminaries 

on site depending on whether the preliminary is Bill Item 

or part of the Item Rate, in order to cover all the 

preliminaries incurred on site and to get like-to-like 

control figures in the comparison reports. The entered 
data will be used in providing reports (both on-screen 

and print out) on overall projects and in-rates 

preliminary control. These reports will achieve the 

required preliminary feedback data to the Estimator for 

the purpose of having an efficient financial reporting 
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values. In the first part of chapter nine and from the 

review of the literature about the claims I concluded the 

efficiency requirements of Claim Control on site. These 

requirements are then used to develop the Claim Control 

function in PLUS COST. Using this function will provide 

firstly, the facility of measuring and evaluating all the 

resources used in these claims which will be added 

automatically to the actual value at the time of 

valuation to produce the control reports. Having these 

two facilities of claims in "PLUS COST" has made the 

system more efficient than the other available software 

and its control figures more accurate than any other 

software available at the moment. 

_ 
Variation order is another practice which influences the 

contract amount, because of the addition or omission of 

the contract item rates or quantities as a result of 

changing or replacing of drawings or the methods of 

executing the contract. The second part of chapter nine 

reviewed this practice and its problems of registration 

and measurement on site to achieve practically and 

accurately more efficient site control procedures. The 

review was then used to identify the implementation of 

the variation orders in PLUS COST (as the first site 

management system so far, to consider the variation 

orders in controlling the construction site). This 

function in PLUS COST is able to keep a record of all the 

variation orders and their measurements. The actual 

values in the control reports will be adjusted 
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system. 

_ 
Through these resource control functions (Labour, Plant, 

Material, Subcontractor and Preliminary), PLUS COST can 

achieve both the project control on site as a whole, as 

well as its resources usage and performance. This has 

made the control procedures more effective than before 

in indicating the inefficient working area down to the 

fourth level of site organization (foreman level). 

_ 
In addition to the project site cost/value, in chapter 

nine, I have identified that there are several site 

practices which might occur on site influencing the 

accurate control figures of these costs/values. Each of 

these practices, such as; Claims, Variation Orders, 

Daywork and Price Fluctuation has its way of influence 

on the actual site figures which could then change the 

final contract amount. None of the available software has 

considered these practices. That has made these 

software still inefficient in their control operations 

because of the inaccurate site control figures. In 

chapter nine, I have considered these practices and their 

importance and influence on the efficiency of the site 

control procedures by developing PLUS COST to be a 

unique system, amongst the other software, which 

considers these practices as functions within the 

system. 

_ 
Claims as one of the above site practices requires a lot 

of attention. A big effort in time and staff may be 

required to control claims on site and assess their 
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automatically according to these measurements to 

produce dead accurate control figures. The function also 

provides a set of on-screen reports for controlling these 

orders and their measurements on site. 

_ 
Through chapter nine, I have also identified that Daywork 

is also another practice which might occur on the site 

and influence the actual figures of the work. I have 

developed PLUS COST to consider this practice as one of 

the adjustment figures of the actual calculated value in 

the control reports. None of the available software has 

this facility and that has made their control figures 

inaccurate, and control of the site by using these 

systems inefficient. All the dayworks and their 

measurements can be entered through this function in 

PLUS COST to be used then automatically within the 

system for adjusting the actual values before producing 

the control reports. 

_ 
The last part of chapter nine reviewed Price Fluctuation 

as the last site practice, on which PLUS COST has been 

developed to adjust its actual value before being used in 

producing the control reports. None of the available 

software (site management systems) has considered 

price fluctuation in calculating or adjusting its control 
figures, and that has made these software less efficient 

and accurate in controlling the construction site. "PLUS 

COST" is considered the first and the only site 

management, at the moment, that has implemented this 

practice in its site control operations. All the 
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calculations for the monthly price fluctuations figures 

will be achieved within the system. The figures will 

then be added to the actual value figures before being 

used in the control reports. This function can be used for 

both Civil Engineering and Building work by using the 

suitable Price Adjustment Formula for each type of work. 

_ 
The above four site practices (claims, variation orders, 

daywork and price fluctuation) could be available by a 

valuation system (e. g. PLUS VAL). In this case, the actual 

value figures that are accessed from this system's files 

will be already adjusted, and there will be no need to 

use these functions (or this function) again in PLUS 

COST. Otherwise, PLUS COST will do all the required 

adjustments on the actual values which are accessed 

from the valuation system if they were not adjusted. 

This type of control in the management data between the 

different management system has not been reached 

before in any of the available software in the market at 

the moment. 

_ 
One of the main purposes of any site control system is to 

provide the relevant feedback, carefully qualified in 

detail by all the conditions under which the work has 

been executed to the personnel. The corrective actions 

may then be ordered on the site to overcome any 

uneconomi c indication that may appear. The research has 

identified that the feedback either doesn't exist in the 

available software, or it is available just to the 

Estimator as a list of historical figures. Chapter ten 
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identified that the lack of the data integration between 

the management systems is the reason behind inefficient 

feedback. Before developing this function in PLUS COST, 

chapter ten reviewed this aspect and identified its 

necessity to all key personnel on and off site. PLUS COST 

was then developed to achieve this function by using an 

efficient technique not previously available. 

_ 
Data feedback function has been developed in PLUS COST 

by considering the necessity of this aspect and the data 

required to all key personnel on and off site (described in 

chapter ten). The feedback reports required have been 

indicated according to that necessity. PLUS COST has 

then been developed to achieve the feedback function 

efficiently by accessing the estimates (cost/value) and 

the actual values from the other departments (as being 

integrated to their systems). This data will be compared 

against the actual cost (calculated by PLUS COST) and 

presented in feedback reports with the comments of the 

site personnel in charge. The reports will be sent back 

to the upper personnel/departments (from which the 

estimates are accessed). The uneconomic operations can 

be easily and quickly indicated with the comments of the 

reasons behind that from the people in charge. 

_ 
PLUS COST has achieved the second part of the research 

hypothesis of free flow of the management data as 

feedback to the other management date basis by; firstly 

achieving the required data integration in the 

construction management systems and bridging (closing) 
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the integration gaps that existed in the previous 

software. Secondly, considering the necessity of the 

feedback for each personnel/department, the data 

requirements of them from the site and the types of the 

reports required. The above considerations have made 

PLUS COST and its feedback facility the most integrated 

and efficient existing feedback function between the 

available software. 

_ 
The efficiency of the site management system depends 

on the efficiency of its reporting system in describing 

and indicating the financial information clearly and 

effectively. From the research survey on the available 

software, I have identified that none of the systems 

could provide all the control reports required by the 

construction companies. A set of reviews have been 

undertaken through chapter eleven before this facility 

has been developed in PLUS COST. The reporting system 

in PLUS COST has been developed to provide reports 

concerning: the companies requirements from an 

efficient reporting system, the project personnel site 

control duties and demands from the control reports and 

the required characteristics in the efficient financial 

reports. The eighteen output reports have proved, 

according to the model evaluation, that it is for the first 

time, this reporting system is the most integrated and 

efficient system that has been developed so far. 

From the case studies which were undertaken on PLUS 

COST through this chapter, I have identified the 
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following construction points: 

a) the system is preferred, because it is 

simple, easy to operate and the required 

management data can be provided from the 

company's data files; 

b) despite the specific demands from the 

system, it can achieve most of the 

construction industry site control demands, 

both Civil Engineering and Building, and that 

has made the system quite sufficient in 

achieving the site management 

requirements; 

c) there is a growing demand for 

computer-aided systems like PLUS COST, 

which has been developed from compiling 

the actual problems in the construction 

industry with the literature and the 

computing skill in solving the problems; 

d) the other important points to be considered 

in developing an efficient site management 

system is that the system must save time, 

money and staff required on site. I have 

concluded that some companies judge on the 

system (whether or not they are going to use 

it) depending on how much the system will 

save in the staff and the time required in 

comparison to their own systems; 

e) because PLUS COST has been developed on 
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the FIDIC conditions of contract 

(International Contract Conditions), as well 

as ICE and JCT conditions, it is feasible for 

PLUS COST to be applied for managing the 

construction site of any international 

contract. 

_ 
Because so many different site conditions and different 

controlling and measurement methods are in use by the 

construction companies, it is desirable to use the 

structural programing principles, so that: 

a) it is more convenient to modify a 

sub-system instead of the whole system 

(i. e. the required modification would be 

less). PLUS COST has been developed as 

sub-systems, each sub-system achieves one 

of the facilities in the system; 

b) also by using the structural programing 

principles, it would be possible to change 

sub-programs without interrupting the 

whole program too much. This makes PLUS 

COST more developed, flexible and easier for 

any modifications required. 

_ 
Finally, and from the model evaluation case studies, the 

research has achieved the hypothesis by demonstrating ( 

through PLUS COST) that the integration constraints 

between both (the management systems and the data 

systems) can be bridged to let the information flow 

freely down to the construction site, thereby, providing 

387 



efficient site management. The site will then send the 

data as feedback to the other managerial data bases, 

thereby, improving them. Such free flow of information 

will be of great benefit to management at all levels in 

the construction industry. 

12.4) RESEARCH RECOMMENDATIONS 

The following are my recommendations for 

the work done through this study. These recommendations can be 

considered for any further research in this field. The 

recommendations are: 

1- Any attempt to develop a computer-aided construction 

management system must start by developing a general 

software which can then be specified to suit the entire 

specification of that construction company. Using the 

structural programing principles in developing the 

software will assist in achieving the required 

modifications on the part of the general software, 

whenever required, without interrupting the whole 

software too much. 

2- The next development step of "PLUS COST" is to be linked 

to a computer-aided cost forecasting system. This step 

does not need more than a couple of sub-systems which 

will predict the cost of each cost center for the coming 

period of time by comparing the estimates with the 

actual. This comparison can be used as a percentage to 

predict the expected actual cost from the estimates for 

the next period. 
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3- Using PLUS COST on site required weekly data feeding 

into the system, so that the system can calculate and 

provide the weekly control reports. Further research is 

required to examine the site documentations and data 

recording systems needed to get the optimum efficiency 

of such a system on site. 

4- PLUS COST ( as an integrated site management systems) 

provides feedback to the Estimator as comparison 

print-out reports. The Estimator can analyze the reports 

before updating his estimates in the data files manually. 

The research suggests that further research can be 

carried out to examine the feasibility of updating the 

Estimator's data files direct from the site feedback 

data files. The other suggestion is to provide separate 

feedback data files through the estimating systems to be 

used by the Estimator in updating his estimates. 

5- Expert systems techniques can be quite useful if such 

a system has been developed to predict the solutions of 

the site control problems. So that "PLUS COST" will 

produce the controlling reports, the site personnel will 

type in the reasons behind any uneconomic indications 

and the expert system will take the reasons and predict 

the solution for these uneconomic indications by using 

the previous experience of the construction people. 

6- From the other side, PLUS COST can be quite useful to the 

expert system's techniques (e. g. expert system for plant 

selection). In this case the selection of plant will 

depend on many factors, one of them is the cost of the 
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plant and its performance. After the plant has been 

selected by using estimated figures of its cost and 

performance (which are stored in the data files), " PLUS 

COST" can then send back the actual cost and 

performance of that plant item to update the data files. 

7- To achieve a fully integrated construction management 

system, it is necessary to centralize the data files and 

all the construction management systems such as; 

Estimating, Planning, Cashflow Forecasting, Valuation 

and Site Management and Control will have the access to 

these data files to get the required data for their 

systems. The data in these files will include; the 

estimated/actual resources cost/value and their 

performances, the Bill of Quantity Item rates, the 

quantities executed, and any site documents such as 

Engineer's/Architect Instructions, Claims, Variation 

Orders, etc. 

8- Finally solving the problems of the site management like 

solving any real-life problem requires cooperation 

between the on-site personnel (who are in-charge of the 

site), the site Engineers (who are responsible for 

resolving the site problems) and the computer scientists 

(who are in-charge of using their skill for developing 

computer-aided systems to assist in solving the 

problems). 
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Data Preparation OF, tii ons 

BOO Valuation Data ---------------------------2 
Resources Data ----------------- 
Seih-rnnt, ractors Dat; ---------------- --------4 
Cost Center Data -----------------------------5 
Sections D; ta -------------------------------- h 
UnfixP-1 M; ter i1 Dz, t:, -------------------------' 
EnainPer"5 Assessment for Price AdiiistMOrt ---8 
Exit -------------------- -------------------- 

Uhich do you want 

No. '1 

Fiigixen' Assessment of Thin Ireatdown of Tha Contrai t V- 1 i? 
- -------------------------------------------------------------------- 
Tta0. X 

-------------------------------------------------------------------- 
ý at, n r 3ý 

Plant 3fi 

Fries aad Clay Products 

rast iron Products 

roatel Roadstone 
(1ERV Fuel 
(,;: is Oil Fuel ý!. 
Tietý! r geýieý ally g 
Reintoi, tenent Ste? ) 
Mint. ' Sºrtlons . 1. 

Structural Steel 
Star'rk L=, ho'ir5 . 

- 

--------------------------------------------------------------------- 
AsuMe^ Perc nteoP of Non-Adjustment Elements (1) 9 10 

TS flare -env ; mpn, 1N«. nt -Y/N N 

r, a- -A, "_, Acv -aAant of T,, e Iro7, l iunn nfThr Vr1up of Lniiti'; 7, rt. No( 11fI1P, 1 

FIGURE (A-9); DATA ENTRY - ENGINEER'S ASSESSMENT FOR PRICE 
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APPENDIX (B) 

FIGURES (1-9); SHOW THE SITE SHEETS WHICH ARE 
USED IN CONTROLLING LABOUR 
RESOURCES ON SITE, FOR BOTH TYPE 
OF CONTRACTS (BUILDING AND CIVIL 

ENGINEERING). 
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FIGURE (B-1); 11 SAMPLE OF R WEEKLY MEASURED WORK DONE INPUT SHEET 
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DAILY TIME CHECK SHEET 
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FIGURE (B-4); A SAMPLE OF A DRILY TIME CHECK SITE SHEET 
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FIGURE (B-5); A SAMPLE OF A LABOUR DISTRIBUTION SUMMARY 
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APPENDIX (C) 

FIGURES (1-9); SHOW THE DATA ENTRY OF "LABOUR 
CONTROL ON SITE" FUNCTION WITH 
ITS ON-SCREEN REPORTS, AS 
DIALOGUES BETWEEN THE USER AND 
"PLUS COST". THE UNDERLINED TEXT 

ARE SAMPLES OF THE USER INPUT. 



FUNCTION FROM THE MAIN MENU. 
FIGURE (C-1); SYSTEM ENTRY - SELECTION OF "LABOUR CONTROL" 
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APPENDIX (D) 

FIGURES (1-6); SHOW THE BONUSING SHEETS USED ON 
SITE BY THE CONSTRUCTION COMPANIES 
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FIGURE (D-3); R SAMPLE OF BONUS CALCULATION SHEET (STANDARD BONUS SYSTEM) 
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A HOURS WORKED 

B N/P OVERTIME 

CG MINIMUM TIMEBOOK/BONUS BOOK 
CONTRACT .......................................................................... 

WEEK ENDING......................... 
6/11/004 Rev 9/77 

NAME 
ADDS TOTAL SERVICE 

OCCUP. / CLOCK No 
. 

M T W T F S S HOURS BONUS TT H AU OC 

A 

B 

C 

A 

B 

C 

A 

B 

C 

A 

B 

C 

A 

B 

C 

A 

B 

C 

A 

B 

C 

A 

B 

C 

A 

B 

C 

FIGURE (D-5); H SAMPLE OF TIMEBOOK/BONUS BOOK SITE SHEET 
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APPENDIX (E) 

FIGURES (1-5); SHOW THE DATA ENTRY OF "BONUSING 
INDICES" FUNCTION WITH ITS ON- 
SCREEN REPORTS, AS DIALOGUES 
BETWEEN THE USER AND "PLUS COST" 
THE UNDERLINED TEXT ARE SAMPLES 
OF THE USER INPUTS. 



Te Unrk on an Fv75tinq rontrý. rt ---------- --1 
7n Unr4 nn Now rontrart, -------------------7 
Tn Unrt on F! itldi nq Construction Tn1iroc ----3 
To Work on Ctvtl Enq. Constr! ictton buttes --A 
To Exit fron the System ---------------------5 

Uhtrh nno In you want P1 

fnAtrr. t N0, r. Tijird to York on 'º 1 

Lont, rnrt PncnYnh1 t 

CONTRACT NU" c1 
PROJECT: BALFOUR BFATTY CONSTF;; Ci0r: -6S SYSTEM 
CLIE4T BALFOIJR BEATTY CONSTP: fir*InN rn, 

5, MANSFTFI_p ROAD 
DERBY 
DERBYSHIRE 
IJNITED KINGDOM 

ARCHITFCT%ENAjNEERt , IFRARp VOLKER 
57 BUCKINGHAM DRIVE 
GERBY, 
DEF? YSHIRF, 

UNITED K; Nf, pntt 
TYPE OF THE YORK: FATED 

Pre; <CR" to go into the sv, %tes. 

;= y=ý Main Manli >ikf Yt 

Opton% 

Data Preparation ---------------- t 
FnnuSinq indices Data -----------2 

:< abour Control ------------------3 
F1ant Control -------------------4 
Material Control ----------------5 
Siihrontr; rtarc root. rnl ---------- b 
Freliminarlec Control ----------- 7 
Or-Cost 3verhen15 Control ------- 
ü v. ork Sheels ------------------ o 

laihc --------------------------? 1 
V. ri Linn rrlcrs --------------- -I1 
rr c"ý:. r1na P r, rtc --------------- 

rk -r rrunts --------------- 
E'It- ----------------------------14 

FIGURE (E-1); FUNCTION SELECTION FROM THE MAIN MENU 



F1wAwriAL INCENTIVE SCHEhES: - 
--------------------------- 

Fjor vwork `ir r;. ne ------------- 

Str, nr1ard Bonus Scheme -? 
Sharinq Profit Scheme ------ - 
Exit ------------------------- 4 

IJhith c[hene is nr, arAt1nq 

Activity/Cost CPnt, er Cod. No. f1 

> ,, nýis T=raet(ro'in I nit of noasut eM nt) ? V) 

A, lditions tor Payvort. Consileratiotn(ac %r' 10 

A*v more activities involved 'P-Y/N Y 

Actin tv/Cost Center Col No, ? 

Ron ý5 Tar , art{hoi, r', i, nit of naas1lro.. opt" 11 172 

Aýditlonn for pavuork ConSi1eration(as X)'º tja 

Anv er"e activities involve. 1 9-Y/4 

Mcttvitv, Cost Center Code m'. 4 

hp,. 5 iar]eL(ho,, r /unit of nra5i ene t' º 19R 

Additions for D; vrork Consideret, onca=_ X)º ýý 

Aav ogora activities involve A 'P -0111 N 

PIECEUORK INCENTIVE SrHFKE 

---------------------- 

ACT. CODE TARGET ADD. 

--------- ------ ------ 
1 226.66 10.96 
2 178.66 it. QA 
1 198. ®6 16.60 

Ah ------------------ in r. ond 
FI ----------------- To file 
FX ------------------ T_ e. it Lo the r'e, inu s MPnu 

pi. ion 7 

-I . 

I: 

t 

FIGURE (E-2); DATA ENTRY - PIECEWORK BONUS SYSTEM DATA 



Acitvity/Cost Center Code No, ----- 1 
Fonus tarnet -------------------------- ? 
Additionfor Pavwork Consl4erntion ----- 3 

------------------------------------------------------------------ 

Which du you want to amend 7 

0tr1. activity/Cock renter to wort on 

r'orrerte, 1 Additions for Dývuork(as Z) t iA 

PIFCEUORK INCENTIVE SCREME 

ACT. cnDF 7APCET ADD. z 
--------- ------ ------ 

t 1. fa 10.00 
? AA 10.00 
3 tag, AA 10.80 

AA ------------------ To ; Mend 
F1 ------------------ To file 
F1 ------------------ To it to the p'evlous menu 

Option 7 F1 

Piecework Incentive Scheue Data filed, press 'CRS. 

FIGURE (E-3); DATA MAINTENANCE - PIECEWORK BONUS 
SYSTEM DATA. 
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1:: -.: 

FIGURE (E-4); DATA ENTRY - STANDARD BONUS SCHEME DATA 



c TMAMrlAf INCENTTVV cr r rc; - 

---------------------------- 
c, ý ouýrk ScheNa ------------- 
sty ,1 re Rýnýýs Scha ? 
Searing Profit Scheme -------- 3 
Exit ------------------------- 4 

Uhich scheNp is operating 

related Activity/Cost Center Core No. 

I, an, No 7 

o! rl G ;, n. 13 
Uertk Iv Unrk ino W-- º 1AA 

hont+s TArapt ni in. 1s/imlt 4 

Any harp Gýn9c 11, vnrv. d 1-Y 'M Y 

Activity/Cost re�t:. r C;,, io No. 

; and u,. *7 

Tot%rl G; 4n-7 LJcnkly Uorkin"7 Nri: rc f 

Ponuc T; 4roat (nound5/unitl 

A)lv AorP Gan, gc invorva. t 't-Y/N Y 

Fn1ctod Activity/Cost CAnte` rp-jo No. 'º f" 

r, ;ý na Ni. 4 

1nt l6 na Ueetly W nI. in"ý Hnirc 7 1! q 

ýnn,! c T:, roct (oollrI5 unit 4'4S 

Anv Coro f; i, q ýnvorvQI ý-Y/N N 

SNARING PROFIT INCENTIVE SCHEME 

ACT. NO. GANG NO TA; 3ET GANG HSS 

-------- -------- -------- -------- 
13 143. PI 160.00 
S2 542.00 158.00 
A44 5, l. lýP 1°9.011 

AN ------------------- 7n . AanM 
Fl ------------------- Tn 9, "p 

FY ------------------- Tn e f. to tr, a ire , eus nPnu 

Option ? Fi 

Sharing profit, Scheme Dot; 4 tiled, press 'R% 

FIGURE (E-5); DATA ENTRY - SHARING PROFIT SCHEME DATA 



APPENDIX (F) 

FIGURES (1-5); SHOW THE DATA ENTRY OF "ON-COST 
SITE OVERHEADS" FUNCTION WITH 
ITS ON-SCREEN REPORTS, AS 
DIALOGUES BETWEEN THE USER AND 
"PLUS COSTS". THE UNDERLINED TEXT 

ARE SAMPLES OF THE USER INPUTS. 



Tn UoF4 on an Fxist111.4 Contr; rl. -------------1 
To Ur rk on a New Contract ------------------- ? 

To Uork on Put lltnq Construction indices ----3 
To Uork on Civil Eng. Construction Indices --1 
To Exit from the System ---------------------5 

Which one do you want 'I 

r'o%tract No. required to work on 1 

Contract Password 7 

CONTRACT NO., 1 
PROJECT: PALFOUR BEATTY CDNSTPVCTION C1)S SYSTEM 
CLIENT- BALFOUR BEATTY CRNSTRIICT? ON CO. 

55 MANSFIELD ROAD 
PERRY 
DFRRYSNIRE 
UNITED KINr_DOM 

ARrHITECTIENGINEER: JEPARD UDI_KER 
57 BUCKINGHAM DRIVE 
DERRY, 
DERBYSHIRE, 
! '; NITER VTND_, DOM 

TYPE OF THE UORK: BU! LD 

---------------------------------------------------------------------- 

Press <CR) to go into the svst?., 

istx: < M; In der,, '"tstas 

Options, 

Data Pronaratinn ----------------1 
Ponusin Indices Data ----------- ? 

------------------ Labour Control 3 
Plant Control -------------------4 
Material Control ----------------5 
Subcontractarc Control ----------6 
Preliminaries Control -----------7 
On-Cost Ovorhears Control -------8 
Pnvuork Sheets ------------------9 

--------------------------ii VartýtIon Orders ----------------11 
Preparing Reports ---------------1? 
1PCIt. rk CnAmentc --------------- 11 

Exit ----------------------------te 

Which do you want ? 

FIGURE (F-1); FUNCTION SELECTION FROM THE MAIN MENU OF THE 
SYSTEM 



Ell, tUeekly Overhoa4 PavAent5 ---------- 1 
view Weekly Calrolat ion kepnrts ----------- 2 
View Monthly Calculation Reports ---------- I 
Exit -------------------------------------- 4 

Which one do you want "t 

Q.? ek No ? /2/88 
1Joek No. "1 

WaeP Endina DatP(dd/hn/vv) 
OR-Cost Overhead Payments: - 

Fins 
Rat"c: I2. t 

Wo-Productive Overtine: 1'?. 7:, 

Public Holldavc: Q. F 

Sick PNv: 7.09 

inclement Uonther T: 'i. nTravel 

TiMe: 3.4; 

&; du; t?, ' Not Tonal Incuraora: 01.96 

ßeAndon-v and Training Lpvv: 14,5 
Fares: 43.75 

H01110v StýnpS: A 
M15rellaneo_lc Pavnortc: 4 . Q' 

Ueek No.: 1 Ueek En1in"3: 2/2/?? 

00-Cost Overhead Pavhonts: - 

- -------------------------- 
1- Plus Rates: 12.65 
7- Non-Productive Overtime: 12.75 
3 Public Holidays: 9.85 
4- Sick Pay: 7.19 

Inclement Ueather Tine: 5. e5 
b Travel Tine: 3.53 
7- Graduated National Insurance: 21.16 
R- Redundancy and Training levy: 14,50 
9- fares: 43.75 
1I-SutSictanra. 21.6 
11-Holiday StanpS: 
17-MI ire llaneoucP yp nts: 43.97 

-------------------------- 
AM ---------------- To amend 
FI ---------------- To file 
FT ---------------- To evtt to the . c', i 
f)ptinn ' 

FIGURE (F-2); DATA ENTRY - WEEKLY ON-COST ODERHERD PAYMENTS 

DRTR 



AMENDMENT OPTIONS: - 
Ueek. No. ------------------------- 
Week Ending Pat? ----------------- 2 
On-Cost Figures ------------------ 3 

Urich one to anend "1 

f orract?. 1 UeQM Wo. 'º 1 

I 

lJppk No .: 
1 Uppk f_nding:? /2Iß8 

nA-rnsf Qirprýpaý PaýNant4; - 

1- Plus Rates: 12,65 
2- Non-Productive Overtime: 17.75 
7- Public Holidays. - 

4- Sick Pay: 7.09 

5- Inclement Ueather Tine: 5.85 
6- -travel Tine: 3.53 
7 Graduated National Innuran-e: 21.96 
R- Redundancy and Tratninq Levy: 14.5$ 
9- fares: 43.75 
1 -Si_ýhs1 tanrn: 21 

, 
65 

11-Holiday St Mpc: Of 
17-Micrellanaoiic Payments: 43.97 

L t _1f is== ]LC lL %zza 7 5 2 -.. .. -. -. -. -. --. -- -. ----. ... ----. -. -. -- Z i= ai - a s=--- 

PI 16 fqf0d 

FT ---------------- To oxit to t, ho Menu 
option * FT 
nn-Cost Overhead Payments of Ueek (1) filed... 

FIGURE (F-3); DATA MAINTENANCE - WEEKLY ON-COST ODERHERD 
PRYMENTS DRTR 



ON-SITE OVERHEADS OPTION: - 

Editing Weekly Overhead Payments ---------- I 
View Weekly Calculation Reports ------------ 2 

Monthly Calculation Reports ---------- 3 
Exit -------------------------------------- 4 

Which one do you want T? 

hegiiired Week No. 71 

UFFK1_Y ON-COST OVERHFADS-VIEW REPORTS 

WEEK NO., 1 UEEK ENDING: 2/2/88 

OVERHEAD"S DESCRIPTION PAYM NT 

----------------------------- ---------- 
Plus Rates -------------------- 12.65 

Non-Productive Overtime -------------------- 2.71i 

Public Holiiav5 -------------------- 9.85 

Sick pay -------------------- 7.99 

Taclenent Ueather Time -------------------- 5.85 

Travel Time -------------------- 3.53 

Graduated National Insurance -------------------- 21 
. 96 

RedunJency any! iraininq Levy -------------------- 14.50 

Fares -------------------- 43.75 

ubsistance -------------------- ? 1. h5 
Holidays Stamps -------------------- 4.49 

Miscellaneous Payments -------------------- 43.97 

Press <CR>, to go back to the previous Menu. 

FIGURE (F-4); WEEKLY ON-COST ODERHERDS ON-SCREEN REPORT 



r 

f1N-SITE OVFRHFADS OPTION: - 

Editing Ueekiy Overhead Payments ---------- I 
View Ueekly Calculation Reports ----------- 2 
View Monthly Calculation Reports ----------- 3 
Exit -------------------------------------- 4 

Uhich one do you want 'º z 

month Date (MM/yy) ? : o/8 

MONTHLY ON-COST OVERHEADS PAYMENTS-VIEU REPORTS 

MINTH DATE: 2/88 

OVERHEAD"S DESCRIPTION PAYMENT 

----------- ---------- ------------------- 
Ptus Rates -------------------- B. BD 
No, i-Productive Overtime -------------------- 0.00 
Public Holidays -------------------- 9.00 
Sick. Pay -------------------- fA9 
Isclenent Weather Time -------------------- 0.00 
Travel Time -------------------- 0.00 
Graduated National Insurance -------------------- 0.00 
hedundancy and Training Levy -------------------- 0.00 
Fares -------------------- 0.60 
Subsistaiice -------------------- 0.00 
Holiday Stamps -------------------- 0.00 

Miscellaneous Payments -------------------- 0.01 

---------------------------------------------- -------------- 
Press (CR>, to qo back to the previous menu. 

FIGURE (F-5); MONTHLY ON-COST OVERHEADS ON-SCREEN REPORT 



APPENDIX (G) 

FIGURE (1-6); SHOW THE SITE SHEET USED FOR 
CONTROLLING THE PLANT COST 
AND PERFORMANCE ON SITE MANUALLY 



FIGURE (G-1); A SAMPLE OF WEEKLY PLANT RECONRD SITE SHEET 



FIGURE (G-2); 11 SRMPLE OF DAILY PLANT RETURN SITE SHEET 
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OPERATOR 

BANKSMAN 
FOR OFFICE USE ONLY 

TOTAL 

HR S. 

WORKING N 

DIN 

B /D 

TIME DESCRIPTION OF WORK COST CODE ALLOCATION 

FIGURE (G-4); A SRMPLE OF A PLANT TASK SITE SHEET 



EýrnýMES MEOOOýýrE ýEýEI wwruEB SAA BE NC TOTAL 
DATE 0 75r.. «. v504 fix .. ß"1R, .t M77So 

ý 1 0.15 0 10 

0 10 14 ' sJ 400 

{ e =1 ;= 

i 

,i 

I 

I 

I 

)60 

44 

11,4 F: 
i 

ýýý 

FIGURE (G-5) SITE SHEET USED FOR CALCULATING 
THE SMALL PLANT ITEMS 

fMI [PM & SON. LTC CONTRG_ 

G/. 'L V TIME 4LLOCVTIC% SE 

Z: z Z' 

L. <n.,. ,,, I Cn, 

j+ 

jIIlý Iý ii! ý 

J 
FIGURE (G-6); DAILY TIME ALLOCATION SHEET FOR 

LABOUR AND PLANT RESOURCES 



APPENDIX (H) 

FIGURES (1-9); SHOW THE DATA ENTRY OF "PLANT 
CONTROL ON SITE" FUNCTION WITH 
ITS ON-SCREEN REPORTS, AS 
DIALOGUES BETWEEN "PLUS COST" 
AND THE USER. THE UNDERLINED 
TEXT ARE SAMPLES OF USER INPUT 



To Unri' to an Ex1StInq Contract -------------1 
To Uork on a Mmw Cnnlrart ------------------- 
In Uork on Pul 1*finq Conctr-irtlnn Trill CPS ----3 
Tn Work on Ctvil Fnq. Construction Tniice5 --4 
To Exit from the Svstem ---------------------5 

Uhich one do you want 

iowtract No. required to work un 

Contract Password 7 

CONTRACT NG.: 1 
FküJECT PALFOUR FATTY CONSTRUCTION COS SYSTEM 
CLIENT: ! ALFOUR BEATTY CONSTRUCTION CO. 

55 MANSFIELD ROAD 
PERRY 
[ERRYSHIRE 
UNITED KINGDOM 

ARCHITECT/ENGINEERt JERARD UOLKER 
57 PUCKINCHAM DRIVE 
DERRY, 
PERfiYSHIRE, 
UýiTED KiNGDOH 

TYFE OF THE PUTIR 

Press (CR) to qo Into the cvctei. 

xixcR< Main Menu )ts$*$ 

nrt{Onc - 

Pat; Preparation ---------------- t 
8on+ising Innfites Data -----------2 
Labour Control ------------------3 
Plant Control 4 
Material Control ----------------3 
Subcontractars Control ----------6 
Frelininaries Control -----------7 
On-Cost Overh"ads Control -------8 
Davwork Sheets ------------------9 
C1aiMS -------------------------- td 
Variation Orders ---------------- tt 
Preparing Feporfs ---------------1? 
Feedback Content ---------------13 
Exit ---------------------------- 14 

Uhirh do you want 7 4 

I; 

F! 

FIGURE (H-1 ); SYSTEM ENTRY - SELECTION OF PLANT CONTROL 
FUNCTION FROM THE MAIN MENU 



VI.. V. r11V "I SI Ilt -... -... ---. - ' 
V1.. M. r11r P! i ' Cott Klpe. ts ------------- --> 
V"I. J. "1' I111! I I,. t loa ! "onrta ---- - 
()lt ................... --. _. _-... -. -___. 

UL1rn nn" Ao r r. +l - 

V"Ir Mp, I1 

A"rr filmt W. ý ". ," vv, "'AM 

rIlnl P. sou^c1 Mo. '4 

rill-1 Ac tIvlty/Cost Csýt. K',. -I 

Gerli y Yortl e1 Hours 'J 

uerUly 3tai4lnl Moult 11 

Ur. Lly Srl KY loco Nou*s / 

Ant Ihr! pleat rfsp ýlrClt 1-T/M Y 

CIKnt It leert. 10o. I Is 

Rn; al"6 Icltrtly/Cost Crntor Ko. 

L'r+t! u YOrlln9 Nour1 aS 

U"5Yly Slat-7! nl Mn, ýr1 11 

Up, 6 1V P-006fvf Moers 

Any . or" Host rf)DU^! <s 1-Y/M 

Wiest Klsourcr K0.1 1ý 

6r! al eo Nctlrtty/Cyst Clntrr AT. 

Uetl ly Yorlina flours 1 1" 

L", 61, Sta. lint Kourt ro 

uoskIn Ire 11 barn Meurt t 

A.. "c^! Cl ant ...... 'r<rs "-Y/N Y 

1-L P"tnlý. ý. No. r J' 

le Intl rlt, /Cost Cale. An. t 

acct,. Lo i, a w-, 

n1 l nt 1/ ue ,v 
Q1 -11 

U. 5L1{ Prlat'1 , nrn Mou^1 '" 

Anr Irr! 010,4 r, SGU^r! " 1 1'W Y 

Piani K, so, sc ! KD. 1N 

Mllatlp lrtirit V/Cost Clnter lo. A 

_Ietly Ccrl: na Nours 

Uel11V S1. nlit, M. ýý^5 

Ur. I lr }reatdo. n MOým*e 1/ 

An, . nr. rivet , -o "C', -TIN I 

.jv 

Y((KLS ! LINT 1ASr' SKE(T 

FES. MD. NCI. M9. Y^. RK(D NPs. S-AWDIMI All lPP/kil.: MRS 

________ ________ ___________ ____________ _____________ 
A of I if 

11 2 `. 11 of I. 1i 
12 2 11.11 2.11 1.11 
IB 2 5.11 1.11 1.11 
46 6 4.11 1.11 1.11 

------------- --------------------- ------------------------ 

-- ------------------ 
Tt 

FI __________ Tn t11. 

FIGURE (H-2); DATA ENTRY - WEEKLY PLANT TASK 
SHEET 



Week. No. ---------------------- 1 
Week Ending ------------------- 2 
Resource No. ------------------ 3 
Related Activity/Cost Center -- 4 
Ueekly Working Hours ---------- S 
Ueekly Standinq Hours --------- A 
U. Jeekly Breakdown Hours -------- 7 

Uhich one to amend *7 

Uhose Dreak, leun hours to amend 'º 4A 

corrected Uee. 1v Rreakifoun Hours 71 

UFEKLY PLANT TASK SHEET 

UFER NO.: 1 WEEK ENDING: 2/2/8 
RES. NO. ACT. NO. WORKED HRS. STANDING HRS BREAKDOWN HRS 

---- ------------ ------------- -- -- ------- -------- ---- - 
413. /A 1 of 0.0p 

to 2 5. Of 0.09 1.60 

12 2 1f. ## 2. Q@ 1.00 
48 2 '. ß 0. of 4. ßf 
46 6 4. fA VA9 1 . AA 

- ---- - ---- --- -- ---- - -- - --- --- -- ------- -- -- - --- ----- ----- ---- 

FI ------------------ To file 
FY ------------------ To exit to previous menu 

Option 7 Fl 

Ueek. iy Plant Task Sheet of {leek. Bto. i1i ft led... 

FIGURE (H-3); DATR MAINTENANCE - WEEKLY PLANT TASK 

SHEET DATA 
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J; E  Ernr. g: '+i ý rgc 
.: rr wý.: 1 

. >. , 0. . ft. .. . ý.. :. 
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+vc, 

----- 

->cva"'wt r, ý5' E7raa 

---------------- 
.. 
---- ---------------------- 

14', 
----- 

ei /1 4 11 15.11 1.10 

e i1 ý1 . 11 x. 11 11.11 / 0$ 

1? '11. 11 x. 11 1 ? 1.11 1.71 
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FIGURE (H-4); DATA ENTRY - WEEKLY PLANT TIME SHEET 



U. lk Na. ----------------------------- I 

Ueek En1tnq Datt - --------------------- 2 
Plant Resource No. ------------------- 3 
Relate4 Activity/Cost Center No. --- 4 
n. ßicatton Perrentage ---------------- 
Urnkly Unrkinq Hours ----------------- A 
Utekly Operating Costs --------------- 
Ueekly Fxira Costs ------------------- 9 

Uhich one to amend 74 

1n which Itne nn. to ae n1 º1 

rorrecte4 R. 1atad Activity/Cost Center No. 71 

WEEKLY PLANT TIME SHEET 

c. z: ccaczsxacazxxz_ass" 

UEEK NO., I UEEK FNDIN6: 2/2/8R 

NO. RES. NO. ACT. NO. DEDICATION (Z) UORKTMG 

------- 

HRS. 

----- 

OPERATTNS COST EXTRA 

--------------- ---- 

COST 

------ --- ----- --- 
4 

-------- 
1 

-------- ------ 
a#. ## .. 53 15. I ý. th 

If 1 90.00 ý. #I 10.00 @. Of 
a 12 2 1ei. eP 11. #4 2.. 4I 0.00 

4R 6 90.00 it. ## t. #n 4. e4 
s 

---------- 

18 

--- 

8 

---------- -------- 

9 . $A 

--------------- 

4.00 

------ 

11.90- 

---------------------- 

9.00 

------ 

AM ---------- ------ To amend 
F1 ---------- ------ To file 

FT ---------- ------ To exit to previous menu 

Uhich one do you want I FT 

Ueekly Plawt Tine Sheet of Veek. No. ( 1) filed ... 

FIGURE (H-5); DATA MAINTENANCE - WEEKLY PLANT TIME SHEET DATA 
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PLANT CONTROL OPTIONS: 

Fditiny wrek. ly Task Sheets - -------------------- I 
Editing Weekly TiMP Sheets -------------------- 2 
Vi ow Weekly Task Sheets ----------------------- 3 
View Weekly Tipp Sheets ----------------------- 4 
View Weekly Plant Cost Reports ---------------- S 
View Weekly Plant Utilization Reports --------- 6 
Exit ------------------------------------------ 7 

Uhich one do you want 7f 

Reqoitred Report"s Week No. Ti 

WEEKLY PLANT UTILIZATION RFPfRT-VIED RFPORT 
==7==IM cx====x zu a 2zum23=2=Zx xx x==s==SZ=t=-Sx 

UEEK NO.: 1 WFEK ENDINri 2/2/88 

RES ArT DEDIC. WORKED STAND. B/D UTiº_. 
N0. 

--- 

DESCRIPTION 

----------------------- 
N0. 

------- --- 
(I) 

------ 
HOURS 
------ 

HOURS 

---- 
HOURS (X) REMARK 

4 CONCRETE MIXER 1 at. to 4.46 
-- 

1.04 
------ 

0.00 
----- 
8R. 9R 

------- 
GOOD 

16 957 i; AXCAVATOR 1 90. ß0 6. BA 0.00 1.0 85.71 V. 6001) 
12 BRICK LAYER 2 100.00 13.00 2.00 1 . 09 81.25 V. 6001) 

48 LOW LOADER 6 9$. 89 18. AA A, AA ý, Rg 81.25 
46 DIESEL ROLLER 6 91.00 4. #8 A. AA 1,00 86.00 ROOD 

-- ------------------------------------------------------------------------------- 
F'ress (CR) t0 qo back to previous Menu. 

FIGURE (H-9); PLANT UTILIZATION REPORT AS ON-SCREEN REPORT 



APPENDIX (I) 

FIGURES (1-5); SHOW THE SITE SHEETS USED FOR 
CONTROLLING THE MATERIAL ON SITE 



DAILY HITURN SHEET 
The i,, eci MAT( R! ALS etc have 11', 5 J,, ece ved 

N ." 0ºTE 

DELIVERY TICKET 

PATE NUMBER 
QUANTITY UNIT DESCRIPTION SUPPLIER 

It's ýmycrtant that c'ie pa-5: - siarlca tt a dn, en del;, ery ticket else 3 9,1 1 car cc, ̂ y ticket e! act-J Cereto 

C C"+"a-C' 0AT[ 

DELIVER Y TICKET 
QUANTITY UNIT DESCRIPTION SUPPLIER 

PATE NUMBER 

FIGURE (I-1); DRILY RETUREN SHEET 



MATERIALS UTILIZATION 

ITS 

REMARKS 

G. S. B. 

DELIVERED 2000 T 

LESS STOCK 200 1 

QUANTITY USED (a) 
1800 T 

MEASURED FOR VALUE 1000 T 
(b 

YIELD a b 
1.8 T/tn 

=PI ATORS ALLOWANCE 1.7 T/m 

GAIN/LOSS TONNES 100 T 

£ £ 300 

ITS 

REMARKS 

G. S. B. 

DELIVERED 2000 T 

LESS STOCK 200 T 

QUANTITY USED (a) 
I 1800 T 

MEASURED FOR VALUE 1000 T 1 

(b) 

YIELD a b 
1.8 T/tn 

=PI ATORS ALLOWANCE 1.7 T/m 

GAIN/LOSS TONNES 100 T 

£ £ 300 

FIGURE (1-2); MRTERIRL UTILIZATION CHCULATION FORM 
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APPENDIX (J) 

FIGURES (1-17); SHOW THE DATA ENTRY OF "MATERIAL 
CONTROL ON SITE" FUNCTION WITH 
ITS ON-SCREEN REPORTS, AS 
DIALOGUES BETWEEN "PLUS COST" AND 
THE USER. THE UNDERLINED TEXT ARE 
SAMPLES OF USER INPUT 



ýýý. ýc' x ,, "'" 

To Vork 06 an Existing Coitract -------------t To York on . Mew Contract -------------------2 To Work OR Building Construction Isdice" ----3 To Work on Ctvil [, q. Co, itructioi Indices --4 To Exit from the System ---------------------5 

Which one do you went ?1 

Costraci. No. required to work on 1 

Contract Password i 

CONTRACT NO.: 1 
PROJECT: BALFOUR BEATTY CONSTRUCTION COS SYSTEM 
CLIENT: BALFOUR BEATTY CONSTRUCTION CO. 

55 MANSFIELD ROAD 
DERBY 
DERBYSHIRE 
UNITED KINGDOM 

ARCHITECT/ENGINEER: JERARD VOLKER 
57 BUCKINGHAM DRIVE 
DERBY, 
DERBYSHIRE, 
UNITED KINGDOM 

TYPE OF THE WORK: BUILD 

Frets <CR) to go into the system. 

as**( Main Menu >: sese 

Options: - 

:; ', >: > Data Preparation --------- ------1 
Bonusing Indices Data -----------2 
Labour Control ------------------3 
Plant Control -------------------i 
Material Control ----------------v 
Subcontractars Control -- ------b 
Preliminaries Control 7 >? ' 
On-Cost Overheads Control ------- 8 

:.. Dayuork. Sheets ------------------1 
-------------------------- 10 Claims 

Variation Orders ----------------11 
Preparing Reports --------------- 12 
Feedback. Comments ---------------13 
Exit ----------------------------i4 

Which do you want 75 

FIGURE (J-1); SYSTEM ENTRY - FOR MATERIAL 
CONTROL SELECTION 



i: i -; ür1TROL OPT ION S: - 

-. c='====coca==...... Sam 

EAtttn" Su D11erc - 
Edit Orders ---- ' 

Edit Deliv. ries 3 

Dot or a1ne Ftxe4 Materials ---4 
N:. Marglnes on Deliveries ------5 

Margine- on Order -----------6 
View Materials Summery ------7 
view Orders 5unnery ---------8 
Vier Suppliers Accounts -----9 
Material Utill2ation report -10 
Material Uastaq. report 11 
Exit ----------------------- -12 

Opt ton +1 

Supplier Ne. ' 

New Supplier + -YIN Y 

S+ipplier Nene 1 n-rS 'iWcTRU('T1f)N Ffl 1PMF_NT X T1 i_S I Tii. 

iiiýý ý, 1Arºcc 1 

ý FlrtitiýFý`aý1KF 

1F 11 nm 

ºhonr No. 91,33- 5197321 

Cnnt, rart P Pý! 
_FI)Ib? 

RFATT/ Ct)N50TT7! (TTnN fYMD" 

UFPLIER M0.1 t CONSTRUCTION EOU1PNENT 3 TGUIS LTD. 

------------------- 

Avl-RESý, i 151 CRAW Y RAOD 
}. ':;!! -------- LEICESTER 

LEICESTERSHIRE 

TELEPHONE NO. s 1533 587321 

--------------- 

CONTRACT t PALF0U1 IEATTY CONSDTRUCTION C 

AN ---------- To amend 
Fl ---------- To fil" 
EX ---------- To exit 

CoAmand * ft 

S, pplier 00. (1) RGCOrd filed. 

Is teere any pore suppliers 'º -Y/N Y 

FIGURE (J-2); DATA ENTRY - EDITING MATERIAL SUPPLIERS 



feil D.! i.. r, et -' .. ...... .- 
'. Drtrr. ýn. tt. eý ýa+. rlat, '--1 
'fit' 
... 

Maýatna on De; i. er+ et '-' --'S 
Ce - etn. o on Order -. -_---. -. -e 
VIeo Niterlai, %ueee 

Vtev D-1er1 Sinnerv 
rV '-' 
----- 

---ý 
---R ''j'' 

Vfen 7up1terr/ Accou nt, -- ---e 
NItolls l Utfl1! at Ion 
Raterfal Ya, tiae rep 

repor 
ort -- 

t 

-. -t1 
--------------- Evil ------ --- 

Option 1? 

s{ü 

Irder Co. 1 

1 ii -Y/w Y to it i inn order 

Ir der fold , trat ! on No. 1 1543 

Sýýppi ier Ne, 11 

)ate of prder r ? P/3185 

D. te o% due deltve, y1 "' . n. 

III( o"41. on the purchasing price 171 10 

to, Oure RO. 1 111 

tetource Ouaatlty 10 

tetOUrC(r Unit Plitt 1 5? ". 7t 

1. tare aCV 'COTP r., N Cet 1a thl% order / -T/w Y 

Re0000# Ro. 1 Sý 

Retourre 6uantlly / Stii 

Resource Unil Pri: e + 7. ßb 

In there a. v none resources to this or)er , -y/w 1 

Retoerr No. 1 51 

a=, o"'ce Ruoettto IS/ 

Renco, ce Unit Price T 19.15 

IA th. re ono n)re reno" rCeI 1a tr.! 1 Orter " -Y/P( w 

: tXl 

------------ 
REGISTRATION CO. s 1; 1301 

PATE 8f ORDER c 21/2/CC ;. S 

--------------- 
DELIVERY DATE t 25/2188 may: 

Zi --------------- `; DPPLIER 00. !1 C0xSIRUCTIOC F9UIPMEw1 1 

----------------- 

100,5 

PISCOUNT RATE t 1.111 
.. .: .. ... . :... ...................................... 

DESCAlP110w OUICTITr 
. 

Ua1t 
. 

/111 PhirI 

15! SAND 
"" "" 

311 11 013 
2. 

T5 
Si SILT 55/. Ii A3 7.86 
53 CCMEN' ISl. IC Rt v"2ý 

FR ---------------- to anent! 
Pl ---------------- To /11. 

EI ---------------- To enit 

tone d1 FT 

FIGURE (J-3); DATA ENTRY - EDITING MATERIAL ORDERS 



r yFPTAI- CONTROL OPTIONS- 

E'littna SiI Pp liIs rs -----------I 
Edit Orders -----------------? 
Edit Deliveries -------------3 
Determine Fived Materials ---4 
Kargines on Deliveries ------5 
iiargines on Order -----------6 
View Materials 3unAery ------7 
View Orders Summery ---------8 
View Suppliers Accounts -----9 
Material Utilization report -10 
Material Wastage report -----11 
Exit ------------------------12 

ýJption 7 

º1 Order No. 

ý3t1! ! fit t mt pol ivory ' ? fl/. »ßß 

Resource No. 'º 151 

If r tIty of this de Iiverv 

Delivery Note No. '' . ASP 

-----'-Z====. 
z m_ c ý_ O. ý: .. Z= =Z n: =LS]=i=]===aT. 

DATE i 2//? f 8 

c"UIRCNASE ORDER NO. 1 t1543OP 

SI)PPLIER CONSTRIJCTION EOUTPMENT I TOn! 
_S 

---------------- 
RESOURDCE 00.151 : SAND 
------------------ 
ORDERED QUANTITY 30#. 0/ M3 
------------------ 
DELIVERED QUANTITY TO DATE t /. IQ M3 
---------------------------- 
THIS DELIVERY 311.11 M3 
--------------- 
DELIVERY NOTE : 65P 

---------------------------------------------------------------- 
aA --------------To amend 
F1 --------------To file 
Fi -------------- To exit 

Option 7 FT 

ýAliverv Rºrord fIIed 

7c0 harn anV Mnro "1nl lvori oc 7- Y/M Y 

FIGURE (J-4); DATA ENTRY - EDITING MATERIAL DELIVERIES 



rrTr4MTNE E1rcp RATER1At OPTto$S: 
.... . .. ................ 

EdIttno In-t1t! Mal -IA 1 u+a 9! ------------ i 
" -------- ? VIow ur"e1v To - patt A at or IaI Usvi 

View Monthly To-üair Aaierlal Usage 
E. It to the previous menu. --- ------------ 4 

1A! 5! 1@Ctlon s1 

YEEK N. 

Y"ek Ea. 1Ing lat º (Id/Mn/yvl s 2/2/ 3 

Material Rljource 90. ' I91 

Cnst Center/Activity Cn-1! Mo. Ii 

.1A, antIty far VA1vatton(9,! antIty ilt-d to Oat. Ip SA 

J, fI+01 Quantity on Sit! s9 

guantIt y to Stoke ? pA 

Other used of material (for tA. porarv sorts.. lf. c. ) r 11 

is There aev more Material Resources +-Y/N 1 

j':: Material Resource No. r 52 

Cost Certer/Activity Code iiv. t1 

Reasured rjuaetity for Valuationf0Uarttty Used to date 1s SI 

Jnrtpd o:, antity on Site r 21 

1-Intitc 1. Stoke 1 440 

0t .r j<ri of aaterlal(for temporar, � . frI T 21 

c Tner! anv +oro Mat or Ial *qu rrei t-T/R 1 

MB1lý'1 a1 R. srlurr! No. r Si 

- runt eo for/Artlvtty Cni! Nn. 12 

P. onurld fuaMtity for Vol a!. I0n(Ol; a^t(tv Us AI to dato 1j 

ýInllyid Iý, a rtlty on Site II 

Q.,, nttty to Stoke s A'? 7 

lthor used of eat erIal(for tenporarv 4orki. otr 

c 
v. 

ý:;: ; lt There any more Material Resources '-TIN N §ýi 

.! =fir USeJ 4itt la1 Report 

ufEK NO. e t 

Lcrr EwDiwct ? /7'AR 
Pfs. NO 1`'T. N MT VAL. M1 IJ FX. AT $i r, ' IF 'T Q'ufA 

----- ------- -------- -------- -------- -------- 
ýt 3 S/. II 31.11 `$I. IA 11.19 

52 51.91 I0.11 /A 1.11 ? 1.19 

53 2 3.11 ? 1.11 127.11 1.19 

-------------------------------------------------------- 

, to ------------------------ 
TO a, rnd 

------------------------ 
To file 

.r In 
-i . >wf 7 

FIGURE (J-5); DATA ENTRY - EDITING TO-DATE MATERIAL 
FIXED DATA 



AH N6H UT OPTIONS, 

Ueek. No. -------------------------- I 
Week Ending Date ------------------ 2 
Resource No- ---------------------- 3 
Activity/Cost Center No. ---------- 4 
Measured Quantity For Val --------- 3 
Unfixed Quantity ------------------ 6 
Quantity in Stoke ----------------- 7 
Other Uses of Material ------------ 9 

Option T 

Of which resource no. ? 151 

Corrected Quantity for Other Uses 7 10 

Weekly Used Material Report 
ýiL-iLLLELLýi EiiiiE3EiSLL2E 

WEEK N0.1 1 
UEEK ENDINSt 2/2/88 

RES. NO ACT. NO NT VAL. MT UMFX. MT STOKE 

---- 

MT OTHER 

-------- ------- ---- 
151 

--- --- 
3 

----- 
50.00 

--- ----- 
31.11 

---- 
2/0. /! II.,, 

52 1 50.00 2/. /1 441. /1 24.40 
53 2 

- 
3.11 
- - - ---- 

21.9/ 
----- 

427.00 
------------ 

0.00 
-------- - ------------ 

AN ---------- 
------ 
------- 

- - -- 
------- To amend 

Fl ---------- - To file 
EX ---------- ------- ------- To exit to previous menu. 

Which one do you Mast " FI 

Material Usage Data of week no. ( 1) tiled.... 

FIGURE (J-6); DATA MAINTENANCE - TODATE 
MATERIAL USAGE DATA 
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F? Il rrý10rs 
" F! t P. 11ver1es ------------- J 

D"ttrefne FIel MatAr! A! S ---1 
MargIres on Oellverles ------ 
Marglnei on Order ----------- 
View Materials Sunnnrv ------7 
vie. Orders Surn ery --------- 
Vie- Suppliers A, rounts 
Material UttlfaatIon report -14 
Material Vastage report -----t! 

option + ti 

T,, dav late dd. e/vv +7n IRA 

Reeource In. " 11 

Any Hore rtsource " -YIN Y 

Reeourre No. + St 

inv 40re rtsource 3 -Y/M Y 

Ie sou rce Na. t Sý 

Anr sore resource " -YIN Y 

tºsour(. Na. t 57 

any Aore rtseurce i -C/R N 

C XTIACT: IALVOUI IEATTY COi: ST; üCT10M COS SYSTEM «. i: 713'88 
MARGINS ON IELIVERIES-VIEW REPORT 
test.,. tt tts hast,,. h atttttttttt 

ES'1MA 
] 

TE 
` c, ` 

DELIVERED 

NO. OMIT OT. RATE SUM 
" 

RI. 
ji 

RATE 
'SUM "' 

CREDIT DEIIT 
--- ---- - ----- ------ --------- ---- -- ------ --- ----- --------- --------- 
1 51 SAND 

M3 311.00 2.75 825.00 301.11 2.70 810.0 15. /1 
54 MILD STEEL 12MM DIA. 

M3 41.11 334.25 3Ii82.51 91.11 334.20 30070.00 4.50 
53 CEMENT 

M3 451.11 19.25 8667.51 451.11 1921 8641.11 22.51 
57 MILD STEEL 25MM DIA. 

M3 181.00 215.77 38835.11 181.11 215.71 38826.11 9.00 

--------- --------- 
5+. /i 1.81 

1.11 

- - --- - - - -- - ---- 

OVERALL MARGINS ! 1.0# 
-- - - 

g 'C 
-- - -- -- 

P' to 4ot, orb 
------ 

to tI. pý" 
------------------------- 

ýI ^.,. .. ^,. 
------------------- 

L iV Vu 'v -/-- 

DELIVERIES 



nATFRTAI CON(Ppl_ 0º110MS: - 
m. "tZSZ* .......... . .. a.. 

Editing suppliers -----------1 
Edit Orders -----------------2 
Edit Deliveries -----3 
Determine Fixed Materials ---4 
Karol nes oil üeiive, its ------ 
Margines on Order -----------6 
View Materials Sus. ery ------7 
View Orders SuAAerv --------- 
View Suppliers Accounts - -9 
Material Utilization report -i! 
Material Uastage report -----11 
Exit --- - ------ --- ---- iý :< 

Option *6 

Today late (d. 1/An/vy) 'º 7/7/88 

Resource No. º '-1 

'nii 
Any Pore resource -YiN Y 

Resource No. 54 

Any Pore resource º -Y/N Y 

Resource No. 

Any Pore reSOUrce ' -Y/N Y 

Resource No. 'S8 

Any Pore fesoHrre I -Y/N N 

CDMTRACT, BALFOUR ? FATTY CONSTRUCTION COS SYSTEM DATEI 3/3/89 
MARGINS OM MATERIAL ORtERS-VTEU REPORT 
fss4s**s sf 55*****ss$*$s: t * *s 4s is Iss Iss 

ESTIMATE OPPERED 
: 

NO. DUANTITY 

------ 
UNIT 

-- 
c.. a-.... *a... as. s 

RATE SUM 
-- 

---- ---- 
ss. sz.. 2x.:: 2=e =2 

RATE SUM 
-- - -- -- ------ - 

CREDIT DEBIT 
- -- ---------- 

151 SAND by 

300.00 M3 2.75 825A0 2.70 810.00 15.00 
34 MILD STEEL 12MM DIA. 

91.10 M3 334.25 31082.50 334.20 30078.00 4.50 
53 CEMENT 

38 
450.00 

MILD 
M3 

STEEL 
19.25 8662.50 

11MM DIA. 
19.21 8641.00 22.50 

170.10 M3 206.78 35152.59 216.70 35139.01 
-- 

13.54 
-------- ---------- 

55,59 9.19 
0.00 

- - 

Tn*AL MARGINS 

---------- ----- ---- 

55.59 

- - - - - -- ------------- 
PresS <CR) 

------------------- - -- - - 
to return to previous Menu: 

-- -- -- -- -- - - 

FIGURE (J-10); VIEW REPORT - MARGINES OF 
MATERIALS ON ORDERS 



rATERTAL CONTR01. OFTTOMSI- 

E4itlnq Suppltars --------- --1 
;: Edit Orders --------------- 

Edit D li i ----------- 
--2 

3 -- ver e es 
äPterAfne Ftwe4 Materials - --1 
Margines on Deltverte- ---- -- 
$aralnes on Order --------- - -b 
Vtew Mater1811 Sun Aery ---- --7 

>%> View Orders Suecer t! 
Vier Suppliers Accounts -----9 
Ma tertal Ut1117ation report -11 
Material Wastage report --- --11 

------------------------ 

Option 1i 

to4-; ky late (d, 1inm/yy) " 7,3/x= 

Aatnrial vIei -rFport in prngr. Ai . 

rW RACT! RAlFOUt BEATTY CONSTRI)CTION COS SYSTEM DATEI 7/1/988 

MATERIALS SUMMERY -VIED REPORT 

ESTIMATE ORDERED DELIVERED REQUIRED 
RES. NO. UNIT OU40TITY 9UANTITY OUANTTTY r)')ANTITY 

--------------------------------------------- 

50 PRICKS 

NR 170.01 171.1 171.01 
151 SAND 

M3 301.10 3t1.11 300.01 0.4I 
52 SILT 

N3 SS/. 11 550. /1 550.11 0.00 
53 CEMENT 

03 451. /1 450. o1 450.11 1.00 
54 MILD STEEL I: MM DTA. 

N3 40.00 90.: 0 40.00 1.00 
S5 MILD STEEL 16MA D! A. 

M) 1SI. ff 151.10 151.10 1.10 
S< MILD STEEL ? 0$$ D! A. 

M3 210.11 ^/0 . 01 211.11 0.00 
57 MILD STEEL 25MM DIA. 

M3 181.11 1ßt. 11 181. A1 4.00 
5A $TLD STEEL 11MM PTA. 

M3 171.11 171.11 171.10 0.07 

nc5 fF', In r' lý. nrevl0nt ýýn i. 
0 

FIGURE (J-11); VIEW REPORT - SUMMARY OF MATERIAL 
IN USE 



MATFPTAL CONTROL OPTIONS: - 
=ýv: zzaaz_avzrrzzsz: esss 

f4itina Suppliarc -----------i 
Edit Orderq -----------------2 
Edit Deliveries -------------3 
Determine Fixed Materiale ---4 
Margines on Deliveries ------5 
Margines on Order -----------6 
View Materials Summery ------7 
View Orders Summery ---------8 
View Suppliers Accounts -----9 
Material Utilization report -10 
Material Wastage report -----11 
Exit ------------------------ 12 

Option "R 
I 

Today late " 7/'t/88 

CONTRACT! PALFOUR PEATTY CONSTRUCTION COS SYSTEM PATE: 7/3188 
ORDERS SUMMERY-VIED REPORT 
sst5**I$5ESSttste5**55*1tt. 

NO. REGISTRATIO M0. SUP. 00. DRtE; DATE DUE DATE DISC,. (Z) AMOUNT 

-------- -------------------- ------- ---------- ---------- --------- --------- 
1 15430P 1 20/2/88 25/2/89 0.00 11RAA. 5A 
2 TWROtE 2 12/2/88 29/2/89 !. t 2Aý3S1.95 

TOTAL ORDERS AMOUNT 7 7441_56 

------------------------------------------------------------------------------- 
Press 'CK' to go back to the previous nenn 

FIGURE (J-12); VIEW REPORT - SUMMARY OF MATERIAL ORDERS 



-ATFRTA(_ CONTROL OPTIONS: - 

Eýttina 9ýippli? rý -----------1 
-------------- Edit Orders --- ? 

Eifit Deliveries -------------3 
Determine Fixed Materials ---4 
Margines on Deliveries ------5 

---------- - Margines on Order 
View Materials Sunnery ------7 
View Orders SunMery ---------8 
View Suppliers Accounts ----- 
Material Utilization report -14 
Material Wastage report -----11 

it ------------------------12 

option +9 

View-report in progress 

Todau Date (dd/nn/yy) ? 7/3/88 

CONTRACTi BALFOUR BEATTT CONSTRUCTION COS SYSTEM DATE, 7/3/88 

SUPPLIER ACCOUNTS SUMMERY-VIEH REPORT 
etststtltett*ttitlssittttttttttttttss 

ý--, UFPLIER 00. SUPPLIER PHONE NO. ORDERS ACCOUNT DELIVERIES ACCOI mT ACCOUNT DUE 
------------ -------------------- -------------- ------------------ ----------- 

1 CONSTRUCTION EQUIPMENT 4 TOOLS LTD. 
0533- 587321 11060,50 11060.50 4,06 

2 EAST MIDLAM! MATERIALS 
#532- 65419 195324.56 195320. `A 0.10 

----------------------------------------------------------------------------- 

Pro c; ''Ri In 10 ar4 t, o o, iS stony. 

FIGURE (J-13) VIEW REPORT - SUMMARY OF SUPPLIER 
ACCOUNTS 



MATERIAL CONTRl1 

Editing Su lierý 1 °` 
Edit Ordere -----------------2 

it Deliveries -------------3 
Determine fixed Materials ---4 
Margines on Deliveries ------5 
Marlines on Order ----------- A 
View Materials SUnnery ------7 
View Orders Summery ---------6 
View Suppliers Accounts -----5 
Material Utilization report -10 
Material Wastage report -----11 
Exit ------------------------12 

Option " 1A 

Up to vhicP veel no. the report required T4 

Th! Estimator Utilization Allowance of Resource No. ( 52) 

The Estimator Utilization Allowanre of Resource Wo. ( SR) I 14 , 'R 

>: v; ý COMTRAC'Ti PALFOUR BEATTY CONSTRUCTION CBS SYSTEM 
WEEK MO. v4 

1 
PATE UP TOi 23/2/88 0 

11 
MATERIAL UTILIZATION ON SITE-vlEU REPORT } 

, "ittittftittttttiißtttttttýitisiiltflfli 

QUANTITY-I)IT/M COST-POUND/M 
RES COST DILV. QU ANTITY MEASURED UTTL. ALLOW LOSSES GAINS LOSSES GAINS 
ND. CODE QUANTITY IN 

-- 
STOCK FOR VAL. (1) (X) 

------ -------- ----- ----- ------- ---- --- 
52 

---- -------- 
SILT 

--- ------- ------- 

1 358. /1 +2i. AA 10.10 13.81 12.54 0.46 0.00 1.12 O. Of 
58 MILD STEEL 1(MM PTA. 

1 170.00 164.06 1.6ii 6.01 14.28 

- 
0. /9 - e. 28 0.4$ 1712.14 

---- 
Pres 

---------------- 
s (CR), to go ba 

---------------- ----------- 
ck to t prpviou5 menu. 

---------------- --------------- 

i 

FIGURE (J-14); VIEW REPORT - WEEKLY MATERILA 
UTILIZATION ON SITE 



Ir 

MATFAIAL CONTROL OPTIONSi- 

Editing Suppliers -----------1 
Idit De4eo. rtes-----.. -"-----a 
Determine Fixed Materials ---4 
Margines on Deliveries ------5 
Marlines on Order -----------6 
View Materials Sunnery ------7 
View Orders Summery ---------9 
View Suppliers Accounts ---9 
Material Utilization report -ii 
Material Uastaar report -----11 
Exit ------------------------12 

Ort ion f 11 

Up to Uhich veek no. the report required '1 

The Estimator Wastage A1louace(Z) of Resource No. (151) + ?. 5A 

The Estimator Nasta, ae A1lowace(x) of Resource No. ( 5? ) 1A, 7'S 

The Estimator Uastage A1louare(X) of Resource No. ( 53) º lý,. ßg 

CONTRACT: BALFOUR REATTY CONSTRUCTION COS SYSTEM DATE UP TO: 2/2/88 

MATERIAL UASTA6E ON SITE-VIEW REPORT 
$****. 4... ss$4.. 4$**$*44* *4 ** **4S 

RSE. COST DELIVRED MEASURED UMFIXE! OTHER MATERIAL ESTIMATOR 
Ne. CODE UNIT QUANTITY QUANTITY QUANTITY USES YAST. IZ) ALLOU (1) REMARKS 

---- ---- ---- -------- -------- -------- -------- -------- --------- ------- 
151 SAND 

3 M3 3AR. I/ 50.00 30.00 10.00 3.33 2.50 ABOVE 
52 SILT 

1 N3 558.9$ 58.00 20.00 20.00 3.64 10.75 BELOW 
53 CEMENT 

2 M3 450.16 3.00 20.00 0.00 4.0; 15.00 BELOW 

I, 

--------------------------------------------------------------------- --------- 
Press (CR>, to qo back to the menu. 

FIGURE (J-15); VIEW REPORT - TO DATE MATERIAL WASTAGE 
ON SITE 



r MATERIAL CONTROL OPTIONS: - 

Editing Suppliers -----------1 
Edit Orders -----------------2 
Edit Deliveries -------------3 
Determine fixed Materials ---4 
Marlines on Deliveries ------5 
Margtnes on Order -----------6 
View Materials Summery ------7 
View Orders Suonery ---------8 
View Suppliers Accounts -----9 
Material Utilization report -10 
Material Wastage report -----11 
Exit ------------------------12 

Option + 1? 

***W Main Menu )*4i4* 

Options: - 

Data Preparation ----------------1 
Bonusing Indices Data -----------2 
Labour Control ------------------3 
Plant Contrul -------------------4 
Material Control ----------------5 
Subcontractars Control ----------6 
Preliminaries Control -----------7 
On-Cost Overheads Control -------8 
Baywork Sheets ------------------9 
Claims --------------------------1I 
Variation Orders ---------------- 11 
Preparing Reports ---------------12 
Feedback Coe. nent- ---------------13 
Exit ---------------------------- 14 

Uriich du you want '1 

FIGURE (J-16); OPTION SELECTION - UNFIXED 
MATERIAL DATA 



I 

L 

Date Pre a ýtýnn flrtton': - 
=ýaaýtý f= a aL ritt 52g. Ssta  

9111 ltoma Data --------------------------- - -I 
LOA Valuation Data ---------------------------7 
Reso, irr. c Data -------------------------------3 
Sub COntraCtnrs Data ------------------------ -1 
Cost Center Data ------------------------------ 
S"ctions Date -------------------------------- ö 
Unfixed mitetlal Data-------------------------7 
Enalneer" Acnessnont for Pr1re Ad jmet hent ---ß 
Ex1t -----------------------------------------9 

Which do you want "7 

Valuation No. 'º I 

Material Resource No, g4 

Quantities of Resource 0.3 

Percentage to be paid for T 70.73 

Cost Center 

Spc ti oa º1 

Is there any More unfix. A aateriala - YIN *T 

Material Resource No. I 5') 

Quantities of Resource ? h, 

'r-? rcentage to be paid for 7 88. ` 

Cost Center 11 
Section I1 

Is there anv more unfixed materials ----- T/N TN 

VALUATION 00.1 UNFIXED MATERIALS 

NAT NO. DESCRIPTION QUANTITY UNIT 

=z-22 XXR= 
54 MILD STEEL 12MM DIA. !. S! M3 
52 SILT 29.00 M3 

**END OF UNFIXED MATERIALS*' 

MD ---------- To amend 
FT ---------- To file 
EX ----------To exit 

Option 'º FT 

Unfixed Materials filed ... 
ý 

RATE PROP 

33.25 74.7 
2.8.91.5 

FIGURE (J-17); DATA ENTRY - UNFIXED MATERIAL 
ON SITE DATA 



APPENDIX (K) 

FIGURES (1-16); SHOW THE DATA ENTRY OF "SUB- 
CONTRACTOR CONTROL ON SITE" 
FUNCTION WITH ITS ON-SCREEN 
REPORTS. THE UNDERLINED TEXT 

ARE SAMPLES OF THE USRER INPUTS 



To U.,. h on o" Fxistinv Coat:,, t -------------1 
To Work on a Now Contract ------------------ -7 
To Work on Bull. tnq Construction Indices ----3 
To work on Ctvtl Enq. Construction Indtrrs --1 
To Extt from the SysttA --------------------- 

which one do you want "1 

ContraLL to. required to work on 1 

Contract Password 

CONTRACT NO.: 1 
PRG,; ECT: BALFOUR BEATTY CONSTRUCTION COS SYSTEM 
CLIENT; EALFGUF BEATTY CONSTRUCTION CO. 

JS MANSFIELD ROAD 
DERBY 
DERBYSHIRE 
UNITED KINGDOM 

ARCHITECT/ENGINEER: JERARD UOLKER 
57 BUCKINGHAM DRIVE 
DERBY, 
DERBYSHIRE, 
UNITED KINGDOH 

TYPE OF THE UORY,: BUILD 

Fress iu qu into the svsten. 

.: t:. Mein Neuu ". """. 

Options: - 

Data Preparation ---------------- 1 
Ronusinq Indices Data ----------- 2 
Labour Control ------------------3 
Plant Control ------------------- 4 
Material Control ----------------5 
Subcontractars Control ----------6 
Preliminaries Control -----------7 
On-Cost Overheads Control -------B 
Dayworic 3heets ------------------ 9 <? i: 
Clainý --------------------------ii 
Varletiuit ^u, Jr-- ---------------- 11 "< 
Preparing Reports --------------- 12 
Feedback Comments --------------- 13 
Exit ----------------------------1t 

Uhlch do you want 161 

FIGURE (K-1); SYSTEM ENTRY - "SUBCONTRACTOR 
CONTROL" ON SITE FUNCTION 



c"! )1-C097RACTORS"COTR01. OPTIONS: - 

E1ttt�"3 ueokly PavMtnt Sheets ---------- I 
Edit, inq Month IV LiabtIIt y Suhsqarv ------ 2 
ClaiMs R. gistratton : ýnd Mpasir, %Nent ---- 3 
VariAttrin Orr1ers CalcuIatIons ---------- 4 

View Ua. kly Lotting Maratos ------------ S 

view Koi, ihly Liability ; unriarv --------- 6 

Vlow Monthly Arcountinq Reports -------- 7 
? is Exit ----------------------------------- H 

unich one do you want I1 

! SEW NO. " 

-EEº( ENDIMr, DATE (-1d/nm/, 1y) 2/? /88 

c, ib-Contractor No. 11 

elated Cost Center Code Mo. 'º 1 

-his Ueek Payment 7 74.75 

n-iantitv Fxecuted (as units) '+ 1 

7% trara aev gore s'! b-contractors "Y/N Y 

c, jb-Contrartor No. 'º 2 

=elated Cosi Center Code No. A 

Thts Ueek PaVneni 1 641. '77) 

i; uantity Executed (as units) 

T5 tPerp anv more sub-contractors "Y/N Y 

cub-Contractor Mo. I 

'elated Cost Center Code Mo. " 224E 

This Week Pavnent " ? iA. QA 

Ri+antlty F><Prllted (ac units) 'º 

Tc t, hore anv More eub-contractors 'YIN N 

£:;: SEEK No,: 1 WEEK ENDING,: 2/2/88 

, rC w0, ACTIVITY NO. PAYMENT OT, ExEr, 

"z 1 
------------ 

1 
-------- 

25f, 75 
-------- 

t, f4 
2 4 6#1.25 20.04 
1 

--------- 
224 

------------- 

219,; 1 

--------- 
98.0f 

- - 
------ ------------- To anen, 

-- ---------- 

F1 ------ ------------- To file 
------ ------------- Tr) PY1t 

. 'ý.. -h, -in v-, uor$ 1 AH 

FIGURE (K-2); DATA ENTRY - WEEKLY SUBCONTRACTOR 
PAYMENT SHEET DATA 



404ENtMENT OPTIONSi 

Ueek N. ------------------------ 1 
Neek Ending Date ---------------- 2 
SubcnOrartoP s No. 3 
Related Activity Code No. ------- 4 
This Ueek Payment 

--------------- 6 Quantity Executed 

which option 74 

or which sub-contractor" no. 73 

orrecled ; elated Activity Code 9 

'JEER NO 1 WEEK E$D1NG07i2/89 

'-/C NO. ACTIVITY NO. PAYMENT QT. EXEC 

------- ------------ -------- -------- 
11 251.75 1.10 
2t 6/1.25 ? #. AO 
39 218.8A 90.4/ 

--------------------------------------------- 
aM ------------------- To aAend 
F1 ------------------- To file 
FT ------------------- To exit 

Uhich do you want * FT 

1, 'ih-ContraCtol's Pavnent Sheot of iJeek No. ( 1) filed..... 

FIGURE (K-3); DATA MAINTENANCE - WEEKLY 
PAYMENT SHEET 



qm-rf1NTRArTfp -rnTwm- OPT1OINS! - 

E'lttutg U.? kly PavMPnt Sho. t9 ---------- 1 
Füti Mjnthiv Li h11ity Si hnarv ------ 
ýlatn4 R. "atgtr ti w an, 1 Meal n. it ---- 3 
VýriýCiun Ori.! ýs Cýirýlatio s ---------- J 
Vtpu UPOkly t_atti n"3 Mar. 31n4 ------------ ; '. 
Vteu Monthly 1.1abi11f. v SiiNn=, rv --------- 6 
Vi. w Monthly Arr: a. mtlni Rauorts ------- 7 

'i5 Fvtt ------------------------------------ ß : '? 
'ý 

LAtrh one do v4-)ii u-ant 71 

ti� lhly 54_iramarv Sheat i*.. 11 

.. wary Mnnth trite ! nn/vv) 'º ? iqR 

M-rontrxt r No. 'º 1 

Rol; OP-1 Cost Cwvter Co, i? 'º I 

Mwv FAi, i 1 963. M5 

TotAl neieotion 'º 96.3 

KD+, fw raid Fu, C1., iny ?6 

ti, wv Fail for Vari, 'tion ür, io, `s 'º a 

unrk Fvwr, itä. i This tenth (ac , mitc+ 74 

'. c th. rR 1w firm 4it-ro r=Mtnrq 1-Y/N Y 

4tß-4ontrartro' No. T7 

ý'cl tai Cost, r Pt ta7` f }jP º1 

ý,, +ýev Paiýy º 392.15 

Tntal Reta, ýfirni º ? t9, _? 

, wv Pai'f for rlains I 171S. 5ß 

Ný. zv Patd for Variation Rr, 1? rs 'º 

uorl, E'u t, P, i This Month (s units) º Sß 

SET NO. 1 UF_E1c END 1 Nr t 2/88 e{ 

t;. Cif Mn. ACTTV1TY Nl7, M0NFY RFTFNT, BATHS ViO f)T, EXEC 

PAT ii TfTAL MONEY M0NFY 

- -------- - ------- -- -- 
6.04 4.6,7 4.00 

21 2392,23 239.22 1315.50 12.. 85 51.4 

39 1042.00 100.20 0.00 4A4 110.00 

AM --------------- 
To 

----- 
anon, 

--------- -- -------------------- --------- 

F1 -- To 1; 1. 
Cf -------------- 

Tn o tf, 

FIGURE (K-4); DATA ENTRY - MONTHLY LIABILITY 
SUMMARY DATA 



(+iiFNT17yFNT OPTI N C;: 

ShPý4 No. --- - ----------------1 
Month Date --'--- - 
Sý Cýnira_iur"y No. ----- ------------ 
Pplats-d Activity Co. le ------------------1 
Mnn"v Pa1.1 ------------------------------5 

%a! Tnt, i1 Rat nt i on - ----------------------- 

MnV for f Mina ---------------------7 
Mrn)? v for Variation fh"dnrs -------------8 
Unrk F; oBriltod ----------------------------9 

Required An? n, inent 'º Q 

For uhirh Sý. Ati-rnrtrartnr�s inn. 1' 1 

ror rt?. 1 üork F! <ariftad (A5 w)its) 'P 5 

I 

SWrT N7.: F3q DTNr,: ? ice 

S/C N0. A, "TIMT' ( N, ). Mf)NFY RF_TENT. CLA1M4 Vln nT. FXFC 

i' ------- ------- 

PAID 

----- -------- 

TOTAL 

--------- 

MONEY 

- - 

MONFY 

.1 1 90.05 vh. 3A 
- ----- -- 

0.04 
------ 

0.00 
-------- 

5.4ut 
2 1 ? 3^2.25 239.22 135. '58 126. RS 1501.00 
3 0 902.99 1141.29 0. " 0.40 130.00 

AN --------- - -- - To aneiri 
;7---- -- To file 
Ex ------------ ---- To exit 

3'` Uhich one do you want I Fl 

FIGURE (K-5); DATA MAINTENANCE - MONTHLY LIABILITY 
SYMMARY DATA 



titlR-n-)N TFAr- Tf1RS"r; 1TRQ rrTiGiSt- 

_ .. fSý. ý-11ý---'5. -0ýS ýS 332-. _2 _- 
f--- 

ý" 
F, 11t11Yl UPPk v PRVltt lf1PaL5 --_. _----- 

r, iitii,. Muill, hly I_1 iiiIv ýlinn. rv 

Clai«s Ro"ýi5trattrnl a). 1 MPas'iror. ont ---- I 

Výrtattýl ýr, ýP c rdlr'ilatlonc ---------- A 

ViPU UPek lv LPtt i ra Marti i, t ------------ - 

V1PU Mrnithly I. 1ahlllty SýIMMarv ----- A 

Vi w Mnllthly Arm ilt, inq RPpn ka --- -- 7 

----------------------------------- 

Uhich one 'ho AN] want 73 

0-A1M OPTIONS- 

Fe"aistration Claims ------------- 1 
MeaAtn'ent ClainS ------------- 2 , 

Feit -------------- ------------ 3 

Uhirh option do you want 'º 1 

CLAIM RFGISTRAT1ON OPTIONS. - 

Editüw r1mm Rogistr. itioii ------------ I 
View Clain Sunnarv -------------------- 
Exit ---------------------------------- 3 

OPT 1014 1t 

C1a1n No. 'º 1 

Nw+ cl;, 41h ? -YIN 

ri 1 Iwscý iption º UNFORESEEN i ckkiü CiNýLiT101i 

t .' ui Clem i /2/88 

%'. Si. uject to Price F1 x tuation 1-YIN N 

Ts it rre-. j 7-Y/N Y 

Tr-1 iP1 taT 1Ptte c/itxýxrentst ýCR'> ur, en tinisfiei: 
1-YIN/8 
2 YN 
3- 

ra_AIM No. I 
? ̀: ̀ PESt RTFT1O4 t (WUR¬S¬EN GR1k1ND CONDITIEIN 

CLAIM DATE 12/2/RA 
ý` S B. )FCT Tfi HD AJSTMFNT sN 
y<' CLATii ACCEPTANCE tY 

RELATED POnWNTSt YIN/8 
UYNIQ 

Tc t, h -. : i1 V 3tP1hýnPltS ? -Y/N ' 

lain ice. (11 rwai5 ere i 

FIGURE (K-6); DATA ENTRY - SUBCONTRACTOR CLAIM 
DATA 
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CLAIM OPTIONS: - 

Registration Blairs -------------1 
"" Measurement Claims ------------- 2 

Exit --------------------------- 3 

Uhich option rho you want "? 

-LNiri nFriyitTriir :T 

_ _-a-r==r_ýo-a=_sm a_ýýaa 

F1itittq Clash ßa5 m? nts ----------------- 
ViPU Iiºüvi'jljal Clain S+ nnarv ------------- 
V low Total C1aln4 S'JNnnry ----------------- 
Fx1t -------------------------------------- 

Option +1 

fl; NiM ºM 72 :z 

Lairxm Total Ant 'º 59.75 

P1 nit ßmoxmt 'º 1 . R5 

PtAteviAl Anaint 'º 28. i5 

Pr*11nlnart c Anri mt ' 9A. 11 

rLATM NO.: 2 
ClATM DFSCRIPTIbi-i: Ciü+ýiüw IN TNF DRAUINü 
ClAIN i , TF: 20/-, ßß 
VALUATION NO.: I 

I. Ai41 PLA. AM0T MAI. AMNT PREI AMNT TOTAL 

--------- --------- --------- --------- --------- 
51.75 30. SS 2R. 35 90.10 ? 40.03 

=JSa i a. s a. sZaaaa . ýx3ýa z 3. a a. aa ftaff 

Fl ----------------- To file 
Fi --------------- To oxit 

not ion 7 F1 

mac-nwmont of Maim Mo. ( 2 filed ..... 

FIGURE (K-8); DATA ENTRY - CLAIM MEASUREMENTS 
DATA 



r1 ATM MFASURFMFNT OPTTONSt- 

E-iitirtg C1aih Measur"oo .,; ----------------1 
Viii. 1»iijvirlual Clain 3ajtwarv -------------2 
View Tot=41 r1a1h4 SlJnnarv -----------------3 
Exit --------------------------------------4 

nntton ? ') 

r: a, ll iire. 1 C1 im t*). '1 

Vial-IA T1fN NO. (1) 
i S= irs E 2: 375 _. z_ S =9 

r1-ATM NO.., 1 
rLATM DESCRIPTION: UNFORESEEN GRI JND C D1TTON 
CtATA MTE: 1? /2/98 
P . crl nF nF4rRTP1IO4 AMO4JNT 

I ABWJR 9A. ý4 
PLANT S3.0J9 
NATEFtIAL ýa. aG 
PREL HTNARIFS 18.04 

TQTA4_ 221. H 

Press CR> to " hArk to prpvio(t5 tºc? ml 

FIGURE (K-9); VIEW REPORT - INDIVIDUAL CLAIM 
SUMMARY 
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VARIATION OPTION: 

£ditirx3 Variation Or44erj ------ --- 1 
Editing Variation Or&*rs 1tet ------- 2 
Vi--w Variation QrA ra 3unnarv -- ----- 3 
Ve 4 

option 'º 1 

týrtatIon Or, i? r No. 'r 1 

Is lt a nPV or, ier "t-Y/N Y 

rata of Issue 'º 14/2/R'8 

V. 0. tk? srr"iption º CHAN0TN© THE TW U1N0 TO YHI/1/88 

Arch itPct/E»aineer Instruction No. I 76 
ii 

PelatpJ Retarence Crýip 1 YUI/88 

ý4 RTA7I0N ORDER N1.: 1 

fESCRIPTI0I t C1W)CI«3 THE DPAJ1M( TO YHI/1/88 

FATE OF ISSUE: 14/2/R8 

TNSTR1Y TION NO. t 76 

, FRfNCE Cni1E: YMJI/86 

,! ý; ------------------------- To aý-Iºi 
FI- ------- ---------- To file 
F1 -----f-ý___ _----- To exit 
FT 

týr1attrfl OriAr Nn. (11 f{1?. 1. 

FIGURE (K-11); DATA ENTRY - SUBCONTRACTOR VARIATION 
ORDER GENERAL DATA 



flltlnv V4 -1'Ir . __. _ 
fý111n0 Varlatlnn ^nrr1 tir. 4 --------- 
V! r. Varfatlýn Qr . 7"rß Cý.. arv ... ___. ___ Z : 

VA, 1at(o. 0r4tre ar. oi, ntg 4 ý'" 

ord. - I. 

n. Ord. rat. Mo. 

v, rt, tioo Order ite. ho. + 
is 

biti ITE., C; Di : 2231 
-------------- 

/TEL'Siý EL nfl. £i_ ; EGATED 

or aK 
V. O. ltlý M0. ------------------------ 1 ,. 
Variation 8,1r, ºa4r ----------------- 

It.. Unit ---------------------------- 
I tPA Oil Ratr ------------------------ if 

>. '.: Tte. Rev Rate -- --------------------- 7. IR 

Tlr" old ouantltv -------------------- 740 Ali 
"`"">: xa: Ttew 04 Duawttty ____________________ 74IRf 

vAR1Al10M REOUIR£ýEM7S : 
- . --- . -" - ----- ". _ _ ----- 

Awend Ite. ------- - --- 

---------------- 
«":, 

<CR> -- to continue 

which one to lArAd 

tars OF AOFRI Fi? St 
..... .......... 

.. ̀ 
. .. 

All to BOO FiQu, ei --------------- 
Subtract fror 100 Ft-------- 2 

Vii;! Re uce IN 

Aee nA. ent ý? ýII.; 

ý 4t Led )u a. ti tv 

; üi 17iii 
- 

LODE 2231 
----- ---- - --- 

, TEºS, ANFt Siw6; E 5'GEJ Cü: FE"« tE: 
BEAR 

V. O. Iten wo. ---------------- ------- t 
Vir1 Atlnn Order ºege ----------------- 1 

. >:...; ltea Unlt --------------------------- - R 

ýý>< lte  Old Rate --------------- --------- 
itew 
Ite  

New 
old 

Rate ------------------------ 
outetity -------------------- 

7.11 
7: i. Io 

Iten New OuintitY -------------------- 730.00 

VAR U IDw R(2U1RECEMTS 

Anend iie. --- ------ 
_ A: rnd Itr. ; t- --- __ - _________ o 

:o _______________ frtt ____ ----- 3 

<CRI __ to , c.. týný, " 

uných one to e. end 

,. , ýrýr any o, e iLens incluý«. f '-Y; F I: 

Lr vvu ýýn l tu i l6r L. O. "-ý'+ Y 

t'artýtfon Oýdýr Mo. (21 ftled. 

FIGURE (K-12); DATA ENTRY - SUBCONTRACTOR VARIATION 
ORDER ITEMS MEASUREMENT DATA 
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VARIATION OPTION: 

ýýss ::::: s.  s: s 
Editing Variation Orders --------------- I 
Editing Variation Orders items --------- 2 
View Variation Orders Summary ---------- 3 
Variation Orders AccoLints -------------- 4 
Exit ----------------------------------- 5 

Option f4 

Fequiired Variation Order No. 1 

V. 0. NL. 2. £I3 IN THE DRAWING TO ? 2, '2/S; 
LAIC OF 1SJUC : 111 L, 00 

SU"n Ani OF VARAIATIOWS 

TTEM O. NATURE OF WORK 

-------- -------------- 
1 2REMOVAL OF EXISTING SEWER OF 

DRAINS 15iMS DIAKETER 
i 7UNTENSIONED SINGLE SIDED OPEN 

BOX BEAM 
3 9CONCRETE GROUND eEAH wiin SOCKETS 

AT 1.229 CENTRES 

UNIT OMISSIONS ADDITIONS 

---- ---------- ---------- 
M 475.00 

M 4289. ýý 

M ibi. nö 

E 

---------- ---------- 
4856.46 0.00 

e. e# 
_=___=____ 

NET VARIATION ORDER TOTAL 4856. r"6 

Press ý'n, to go hack to previous menu. 

FIGURE (K-14); VIEW REPORT - SUMMARY OF SUBCONTRACTOR 
VARIATION ORDER MEASUREMENT ITEMS DATA 



SU)-CONTRACTORS"COTROL OPTIONS: - 

Etitinq Weekly FeyMenL Sheet, ---- -- 1 
Editing Monthly Liability Summary ------ 2 
Claims Registration and Aeasurenent ---- 3 
Vi4 iation Orders Calculations ---------- 4 
Vi! w Ueekly Letting Margins ------------ S 
Viou Monthly Liability Summary --------- h 
V+. w Monthly Accountinq Reports -------- 7 
E=i t. ----------------------------------- ß 

Which one do you want 

Roquirod Ueek No. '1 

UEERLY SUBCOBT; ACTORS LEZTIiG iG iS-VIED REPORT 

------------------------------------ 

wEFK 43.. . WEEK ENDING: 2/2/88 

S/C $0. NAME 

------ ----- ------------------------- 

VALUE 

---- --- 

PAYMENT VARIANCE 

- - 

REMARK 

1 RISER N, SMITH 
- 

25f. 75 
-- ----- - ------ 

250.75 0.00 
-------- 

GAIN 
2 GEORG E WHITE 650.00 6#1.25 48.75 GAIN 
3 R. E. DOGIUS 238. ße 2ii.;; 28.50 GAIN 

------------- 
Press <CR) to 

------------------------- 
9o beck to previous menu 

FIGURE (K-15); VIEW REPORT - WEEKLY LETTING MARGINS 



SUB-CONTRACTORS"COTROL OPTIONSt- 

c: ssaasasasaýacaassasssasssaasasa  
Editing Weekly Payment Sheets ---------- 1 
Editing Monthly Liability Summary ------ 2 
Claims Reaist ation and gea; urenent ---- 3 
Variation Orders Calculations ---------- 4 
View Gerkiy Letting Margins ------------ S 
View Monthly Liability Summary --------- 6 
View Monthly Accounting Reports -------- 7 
Exit ----------------------------------- 8 

Which one do you want ?A 

Kequired Month Date inn/yy) 2/88 

MONTHLY SUB -CONTRACTORS LIABILITY SUMMARY-VIED REPORT 
szsx_isa=zcc========aezsz: z: =ý=sceaz=ac: zzsza==a=zxxx 

SHEET Wfl.: 1 NOWTH DA'F: 2/68 

5iC VALUE CERT. TOTAL CLAIMS V/0 TOTAt 
NO. NAME 

--- ----------------- 

OF UOki( 

--- -------- 

U Ai. 

-------- - 

L: A9. 

-- 

LIAR. LlAD. 

I RIDER N, SMITH 1#03.00 963.05 
----- 
96.30 

-------- -- 
/. 00 

------ 
0.00 

-------- 
ßb6.75 

2 GEORGE WHITE 1625.00 2392.25 239.22 135.50 126.85 2415.38 
3 R. E. DOGLUS 

--------------------- 
344.510 

------------- 
1002.90 

---------- 
100.29 

--- 
0.00 

- 
0.99 i01.80 

Press <CR> to go back to previous Nenu 
----- ---------- ------- --------- 

FIGURE (K-16); VIEW REPORT - MONTHLY SUBCONTRACTOR 
LIABILITY SUMMARY 



APPENDIX (L) 

FIGURES (1-11); THE DATA ENTRY OF "PRELIMINARY 
CONTROL ON SITE" FUNCTION FOR 
BOTH TYPES OF PRELIMINARIES (BILL 
ITEMS AND IN RATES) WITH ITS ON- 
SCREEN REPORTS, AS DIALOGUES 
BETWEEN THE USER AND "PLUS COST". 
THE UNDERLINED TEXT ARE SAMPLES 
OF THE USER INPUTS. 



Vk on an fxistina Contract -------------1 
to Wort Mn a Mpw Contract -------------------2 
To '0r: on Sui Ldino Construct ton In-iices ----3 
T r. on Civil Env. Constructio lmd1ces --4 
c it from the 4vst. em ---------------------5 

Yhtth nne de you want I 

ýtr3Ct N0. raoil tre1 to work on 'º t 

nntrart Pascuor' I 

C(1MTkACT M0.! 1 

PRO FCT: BALFGUR (FATTY M4STRUCTIQH COS SYSTEM 
CLIENT; BALFOUR REATTY CONSTRUCTION CO. 

55 MANSFIELD ROAD 
DERRY 
DERBYSHTRE 
üNiTFD k1NSDOM 

AnCýITECTiENGTHEER: JERARD UOLKFR 
57 BUCKINGHAM DRIVE 
DERBY. 
DFRPYSHIRE. 
LINITED KINGDOM 

TYRE OF THE UORK; PUTLD 
12 3Z: 3 r 

rCt: rI ]» 2tS 3 ýýiý6iý31ýlpý2fiZ2t23ýl. 

pct ( e) to go Into the SV9to*. 

st+s*! Matn P nu >s(tts 

rýotinns: - 

nata Proparat1 on ----------------1 
Ponusinq ln4ices Data -------2 
labour i, uniroi ------------------3 
Plant Control -------------------4 
Material Control ----------------5 
Slihrontractarc Control ----------6 

s; Preltninartes Control 7 
On-Cost Overheads Control -------ß 
Davwork Shrets ------------------9 

Variation Ordors ---------------- 11 
Dropgrtna Reports --------------- 17 
Vp 1h rk Connenis ---------------13 
Exit ----------------------------14 

I, -"4 ^' 

-, 

nI,. A"ý, I ), 

FIGURE (L-1); SYSTEM ENTRY - PRELIMINRY CONTROL 
SELECTION 



FIGURE (2-7); DATA ENTRY OF "PRELIMINARY 
CONTROL" FUNCTION WITH ITS 
ON-SCREEN REPORTS. 



'44PIFS COOTQnf nPT,, MS: - 

SnB Pr. tinlnav 1tlAs ---------- ------- t 
PrlIlnlearles to Rates --------- ------- 2 ü'P 

-------------------------- GwIt ------- 
:::: 

- tlc" one to select 91 

! tAinarv Itegs 0nttonst- 

E11ttn4 Prelfmtnarv Rºsources Data 
E4ittnq Preliminary Resource; Site 

---------- 
Data ----- 

1 
2 

h? 

View Preltatnar. Resources Stuaarv ---------- 3 : >s 
*,! View Prelletnarv Calculation Wletly Report -- 4 

Vteu PreIIAinal"v Ca lcul3tio. ý Monl. hi v Retort - S 

1i0n 

ßl "`lni nary Code O. 

?a 1t^tnarv D. Scrlptton pup t0 e1 letters) a s, R VfSTON : 

. t. t�arv 8111 Tot a1 4ZR a'g 
Äfi 

'1nt-BrvV na1,1On Tvn.; - 

------- ---- ---------------- - 
ttý! Q"latý1 ___-- 1 

Cost Qalated ----- 2 
"AD Sui ------- 3 

. n. f1 

t-r, 00 

r1 nc S1ie '7tit. M 

i rrtna Po rIol ýý"ats) I 

: REtiN PY ýn[E I .: 
ýý 

-------------------- 

DIELiMTNWi DES7PTDTiJNt SUPER VISION 

------------------------ 

VALUATION TYPE ; TIME RELATED 

---------------- 

ýF> 51.11 INITIAL LUMP S HM: 
---------------- 

RETJP INr, SUM: 2Si. 7S 

pE[IJRRIMý DER1[, t i 

----------------- 

_______. _-_ 
----------- In 9! I 

FIGURE (L-2); DATA ENTRY - EDITING PRELIMINRY 
RESOURCE DATA 



FIeiinilid rv Curie i: u. 
rrri; Min arv n! scription - --- 2 
Valuation Type -------------- 3 
Preliminary Bill slip -------- 4 
Initial Lump Suit ------------ 5 
Recurring Sun --------------- b 
Recurrinq Period 7 

''Sich one to amend "? 

orrected Preliminary Description + SUPERVISPON 

PRELIMINARY CODE NO.., 81 

-------------------- 

sz> PRELIMINARY DESCRIPTION: SIIPERVISInN 

------------------------ 

VALUATION TYPE : TIME RELATEt 

---------------- 

1;; 7 TL LUMP SUM: 511ßü 

----------------- 

PErURR1Nr, SUM: 21". 75 

-------------- 

RErnRRINB PERIOD: I 

----------------- 
a222z2= 2=2= 22 2z zz 2-=t s_ 2z S-=z2==ýz zýýz== 

----------- In Ahmt 

----------- To til! 
FC ----------- To exit to the previous hen, f 

nDtion 1 FI 

data %rrli, inarv No. ( 8data filed 

FIGURE (L-3); DATA MAINTENANCE - PRELIMINARY 
RESOURCE DATA 



Eftttna Preli. lnarv Resource" Data ---------- 
Editing Prelt"tnarv Resources Site Data -2 
View PreltAInarv Resuurces S. -, orv ---------- 3 
Vler Preliminary Calculat ton Vnally Roport -- 4 
Vtew Pre lletnarv Calculation Monthly Ro-Dort -S 

it ---------------------------------------- 6 

-. ttnn 

-ý"Y 
Nn, 71 

,. r Fnjlna 0At<tpav1lonth/YAar. rflf. iýl1 22R8 

:,. "t Mn. ft 

""l1Alnarv Code Mo. + Al 

"Iiminarv Cost Frrctions: - 
--------------------------- 

Pones Coif ' 53. A5 
Labou- Cosi p S''. `, 0 

%iant =Ost Av. 7-' 
Total Co't: 187.10 

a. v . err tr"! l"tnarle5 ? -T/M T 

i.; "1IAInarv Colo No. t jy 

-"1lntnarv Cost Fractions: - 
-- - ------- - ------ - - --- -- - -- - 

Aonus Cost + ? a. R/, 

Labour Cost ' 1RO. I' 
Plant Cost } SAr 

Tot a1 Cost 251.96 

`. v .n rº p rel1Ai nArj. s I- Y/M Y 

et! Ainarv Cone No. " ? 5. 

e 11"i narv Co'1 N0.1 R7 

r "itninarv Cost Fraciions- 

----- - ------ - -- ----- ----- - - - 
; onus Cost s 

Labour Cost i0 010 
Plant Cost '1 a75 
Total Cost: 65.61 

HIV "nre DrolIAInAries ? -T/M N 

c-TFT N0,: t UEEK MO" rt 
WEEK DATF12/2/88 

? EN, Sou s LABOUR PLANT TOTAL 
eil . COST COST COST COST 

- - - ----- - -- -- ---- - - - 4 N 
--- -- - ---- -- - - - ----------------- -- -- 

S3.8S 52.31 8/. 7S t87.1/ 

*5 20.86 181.35 5t. 75 211.96 
25.85 21. /1 19.75 65.6" 

aaeo: _a c.,: c: ao_.. a. 

: ------------- To rile 

7 ------------- To eYtt to previous . "nu 

-'tln Ft 

--"tý. t nary Slta Sheaf Nn, 1I ft! a-1. 

FIGURE (L-4); DATA ENTRY - PRELIMARY RESOURCE 
SITE DATA 



1' eIImina1"v 1 ieis Options: - 

EJitiuq Preliminary Resour es Data ---------- t 
Eslitinq Prellninarv Resources Site Data ----- 2 
View Preliminarv Resources Summary ---------- 3 
View PreliAinary Calculation Weekly Report -- 4 
View Prelittinarv Calculation Monthly Report -5 
Exit ---------------------------------------- 6 

Option " 

PRFL16INARY RESDU CE_S REEPORT-VIEU REPORT 

NO. DESCRIPTION VAL. TYPE PR. BILL TOTAL INIT. LUMP SUM RECD. PERIOD 

--- -------------------- --------- -------------- -------------- ------------ 
81 SUPERVISION 

Time Rel. 4385.85 510.44 
85 HOISTS 

Cost Rel. 1457.87 388.75 
83 INSURANCE 

Lump Sus 183/. 75 1830.76 ssssss 
87 TOWER CRANE 

Time Rel. 2673.7 115.90 

Press <CRi key tu qo back to previous menu 

FIGURE (L-5); VIEW REPORT - PRELIMINARY RESOURCE SUMMARY 



F'relihinarv IteMS Options. - 
=: zzzzzas_zzz: za=sstzzaza=c 

Editinq Proliainarv Resources Data --- 1 
Editinq Preltminarv RpSOirres Site Data ----- 7 
View Preliminary Resources Sunnarv 3 
Vipw Prelininarv Calculation Ueekly Report -- 4 
View Prelininarv Calculation Mnnthly neport -S 
Exit ---------------------------------------- 6 

7ptiun 74 

r? qui i e-i Ueek No. '1 

CONTRACT; BALFOUR BFATTY CONSTRUCTION COS SYSTEM 
FON'RACT N0. !I 

WEEK $n. ;1 
UEEK DATE; ? /2/88 

PRELIMINARIES WEEKLY CAýCIJLATION REPORT-VIEV REPORT 
sc=nacýssszszvssszzscc=z. z=c===zv=zzz==sýzpcaz. zýs 

NQ. DESCRIPTION PR. TENDER TDT TENDER AJPOET PRFLM. COSTEO REMARKS 

-"- -------------------- -------------- -------------- -------------- --------- 
8! SUf Lýýi31Ur 

. 85 Sif. 01 1671f UNDER rCV 
85 HOISTS 

1457.87 S$StI***$S 251.96 )JH WflN 
87 TOWER CRANE 

2875.75 111.08 65.6# UNOFR COV 

Press <CR? to ao back to previous menu. 

FIGURE (L-6); VIEW REPORT - PRELIMINARY CALCULATION 
WEEKLY REPORT 



--I 

Prelininarv Items Optton5t- 

F-ii tiic Pro Iimin Arv Resourcoc Data ---------- t 
Editinq Pro IiPi narv Re so±irrPS Site Data ----- 2 
view "r re Iim iii arv Kesources Sunmarv ---------- .i 
Vteu Pre Iininarv Ca1ctilat. Ion Wa0 1v Report -- 
Vieu Pro lininarv Calculation Monthly Report -5 
FwIt ---------------------------------------- 6 

notion 75 

rrolininarv RPSrrýiirces Konthly View Report in Progress..... 

E !' 

i 

rnNTRACT; AALTOUR RFATTT CONSTRIICTTON COS SYSTFM 
r flTRACT Wfl. 1 

MONTH DATE: 2/A3 

PRELIKiNAniý3 n3iT4L'i CALCULAT 3 nEýýni-VZ n«üni 

N0. DESCRIPTION PR. TENDER TOT TENDER BUDGET PRFLM. COSTED REMARK 

-------------------------------------------------------------------------- 
81 SUPERVISION 

4385.85 1265.25 187.10 UNDER COV 
85 HOISTS 

1457.87 377.79 251.96 UNDER COV 
87 TOWER CRANE 

2875,75 372.25 65.69 0l: DER COW 

Press ýCR> to qo bac>, to previous menu 

L 

FIGURE (L-7); VIEW REPORT - PRELIMINARY CALCULATION 
MONTHLY REPORT 



FIGURES(8-11); THE DATA ENTRY OF "PRELIMINARY 
IN-RATES CONTROL" FUNCTION WITH 

ITS ON-SCREEN REPORTS 



I 

rRfj 1m1NAP TFS COMTRnt OPfl Si- 

vý.. oa.......... a....:........ 
1,0 P-. t*lnarv Iýrn- -----------------1 
ºrrllr, e: ^Ir. 1n A1 ok ---------------- - ;. 

f*tt "- ------------------------------- 

unfch one to -; @10--t I? 

FF'EITMTNAPTFS IN RATES OPTION: 
a. as. as azs: a.. .aaz as 

Edlttno U# 1v Pavsont Sheets ----- ------ 
View ýeeily Pavseni Caiculatio --- ------ 
View Monthly Pavoint. Calculation -- ------ 3 
Eatt ------- ----------------------- ------4 

n Dt ton "1 

U,. t N0. "1 

ueek En, 7tno Dato tß, 1/iA/vvl " ? /RSi 

" [hº. }. No. 

Preli. inttrv Recnt, rre No. v Al 

Preltntnarv Resource No. t 81% not foýn1. trv aoatn ýileace. `? ý 

c. 'lteinarv Rec_.. rc. Mn, "1 

P-1 ated Cost renter Code " 

A, tivity 1 . dlcttlon 1! ) " ?e 

r -eltsinary Thts Up pt Cost ? _A7 

Tc ; here anv no re Dre I im ipa r ies e-t1M Y 

Fre IiAI"oo, v ; evovrte No. i, 

P-lated Cost Ce�ier Code 

Activity Dp"lication (7) 1 101 

Pre11-1nary Th!, week Cost +4 

Is there anv more pre IjAinarles *"TIM Y 

PrellhlnarvAN 15 

PPlated Cost Center Code ". 

Actlv)ty De. dlCatlon IIt " >a 

Prethinarv This Yeek Cost ' 275. A'S 

Ts there any yore or elininarIes "-T/$ N 

. SEK MD. t 1 
'-! T WING. 2/2/88 

EET w0.! 

NE wo PR. M0. DESCR, TTTW 
- ----- --- - -- ------------------------- 

PL, ACT TIED . ýI 
----- ----- 

uFEK rOcT 

1 i: TGrER Cni. ýE 
-- ------- 

9I. 10 
---------- 

2; 0.75 
2 13 TOWER CRANE 3 41.11 43.01 
3 15 TOWER CRANE 6 20.00 27S. ß3 

----- ------------ To astend 
--- 

-- ------------------ To file 

"1 ------------------ To exit to t? e ae u. 

. ý1'^ lo you rant e AM 

FIGUIRE (L-8); EDITING WEEKLY PAYMENT SHEET 



AMENDMENT OPTOMSi 

essms2zzzzsna2s=as 
Ueek No- ---------------------------- -1 
werk Emiinq Pate -------------------- -2 
Sheet $o. --------------------------- -3 
Prelisinarv Resource No. ------------ -4 
Related Activity Code --------------- -S 
Dedication Percentage --------------- -6 
This Uoak Cost ---------------------- -7 

Urich one to amend Th 

tºq&rire1 Line No. T1 

Aý_tivity Dedication (Z) 1 40 

UEEK NO.. t 
uF K ENDING: 2/2/88 
SHEET Nn.: 

IINE NO PR. NO. DESCRIPTION 

- 

FL. ACT 

---- ------- 

0FD. (U1 

------- 

UEFn COST 

---- --- - ----- -- ------- 
15 

-------------------- ----- 
TnLEP CRANE 1 40.10 

- - 
? AP.; S 

2 15 TOWER CRANE 3 1A. 10 AS. PA 
3 15 TOWER CRANE 3 ? $. AR 375. RS 

AM -- --- --------- ---- To aeon' 
FT -- --- --------- ---- Tn fi1' 
FX -- --- --------- ---- To exit to the nenn. 

Uhich do you want " F1 

Weekly Freli, iinei"v Rrsuut-trs Cud. 

I`' 

FIGURE (L-9); DATA MAINTENANCE - PRELIMINARY PAYMENT 
SHEET DATA 



PRELIMINARIES TO RATES OPTION: 

c:: sasa_saaa:: saaasm: mace: mmam 
Editinq Weekly PavNent Sheets ----------- 1 
View Meekly PavNent Calculation `" 
View Monthly Pavaent Calculation -------- 3 
Exit ------------------------------------ 4 

nDtion I -) 

Roquired Week On. 

WEEKLY PRELIMINARY IM RATES CALCULATION-VIEW REPORT 

WEEK NO.: I WEEK ENDIN3. 2/2/88 

PR. 00. DESCRIPTION 

- 

RL. ACT. PE P. (1) 

--- 

WEEK COST 

------- -- ------- 
15 

------ 
TOWER 

-------------- 
CRANE 

--------- --- ----- -- 
1 

--- 
4f . 00 

- 
2$4.75 

1S TOWER CRANE 3 40.09 45.40 
15 TOWER CRANE 6 ? A. AA 275.85 

TfTAL OVERALL COST 

------------- --------- -------- ---- 
Press <CR). to qo batk to the Aenu. 

FIGURE (L-10); VIEW REPORT - WEEKLY PAYMENT 
CALCULATION REPORT 



PRELIMINARIES IN RATES OPTIONI 
___:. ____:: _2. _. __: s::. _: s_:: _ 

Editing Weekly Payment Sheets ----------- I 
View Ueekly Pavnent Calculation --------- 2 
View Monthly Pavnent Calculation -------- 3 
Exit ------------------------------------ 

Option º3 

Required Month Date (nn/vv) 9 ?! 88 

MONTHLY PRELIh1NA; Y IN-RATES CALCULATiüt; -V7Fý REr^OnT 

MONTH DATE! 2/88 

FR. N0. DESCRTRION RL. ACT. PEP. (1) MONTH COST 

------- ------------------------------ -------- -------- ---------- 
15 TOWER CRANE 6 2a. AA 521.60 

M BALL THIS MONTH COST 521.66 

Free; <CR>. to qo h? ck to the menu. 

FIGURE (L-11); VIEW REPORT - MONTHLY PAYMENT SHEET 



APPENDIX (M) 

FIGURES (1-S); SHOW THE DATA ENTRY OF "CLAIM 
REGISTRATION AND MEASUREMSNT ON 
SITE" FUNCTION WITH ITS ON-SCREEN 
REPORTS, AS DIALOGUES BETWEEN THE 
USER AND "PLUS COST". THE UNDERLINED 
TEXT ARE SAMPLES OF THE USER INPUTS 



Tn Unrk On q)) FvlA tno Pýntrart ------------- t 
Tp UOrk nn 11 N. w rnnfrarf, ------------------ -2 
To Work on Rntldina [nn41rnrftr)n Tn4tr. c ----1 
Tt) Un k nn [ivi . nq f'on4trm ti on Tnd trac --4 
Tn fett /rnA tnp SvcfoM ---------------------5 

Uhtrh one do you rant 

rentraet Na, require-i to work on ti 

CrntraCL YisSroro 

- I. UNIRMI, I NU.: 1 

PROJECT: BALFOUR RATTY CONSTRUtt'TTr1M CnS SYSTEM 
CLIENT: BALFOUR BEATTY CONSTRUCTION CO. 

SS MANSFIELD ROAD 
DERRY 
DERBYSHIRE 
UNITED KINGDOM 

ARCHITECT/FNr, IwFFR: JERARD Y01KFR 
1%7 BUCKINGHAM DRIVE 

DFRRY. 
i, EREYSNTRE, 
UNITED WtWGCnK 

I FE üF THE WORK: BUILD 

...: c. a.. m. ccros:. =: =cu==sso-'cvsa=muss:: oa==°==..:: nca-cao=c-zos nv: zaa 

Fraca <CR) to an into tho 5vstA14, 

sss*sr Main none >**s** 

OOttnn'l- 

! lt, a Preparation ----------------1 
Fonwkina Indices Data -----------2 

abo'jr Control -- -3 
Pinnt Control - -4 
Mat.. rial Control ----------------5 
Subcontractars Control ----------6 
Preliminaries Control -----------7 
On-Cost Overhe41 Control ------- 
DavuorR CheetS ------------------4 

Narration Orders ------ 11 
Pr. oarin, 4 Reports ---------------12 

fonNentc ---------------13 

---------------------------- 
;; <: 

Uhi r) In vm" unn# f "J 

FIGURE (M-1); SYSTEM ENTRY - "CLAIM CONTROL" 
FUNCTION 



: kamt,; 3iY' 

fip1M nPTTONSC- 

Qassnast5S: ttz 

Roa1. trat ion ------------ t .ý 
NýasureFkent S 
F-it --------------------------- 

Uhich option do voii want 'I 

f-LAIA RF61STPATION OPIIOW - 

Fýitina Cla1M ReaiStration ------------ 1 
View Claims Sum Aarv -------------------- 2 
Fxtt ---------------------------------- 

71 nPTiOW *1 

"" rtaiý Nn. 71 

New Claim ? -YIN Y 

r1aim DeSrriotion 7 ItNFQRFSFFN rRO"'! NS ff1NT11TTfN 

Tito of ClrtA I? /; 4p 

Subiart to Frice Fluctuation 0-10 N 

A it accepted IQ;;: 

Tim MAW W%W1 iniW& 
1-FF/2/AR 
2-Fn/2/8 
3-Fy 
4- 

rLATM NO, :1 
DESCRIPTION UNFORESEEN GROUNG CONDITION 
CLAIM DATE 23/2/88 
SUBJECT TO ADJUSTMENT ;N 
CLAIM ACCEPTANCE :Y 
RELATED DOCUMENTS: ER/2/88 

E0/2/88 
EF/2/88 

is there ený enenJnents " -Y/M Y 

I 

I 

J 
FIGURE (M-2); DATA ENTRY - CLAIMS REGISTRATION 

GENERAL DATA 



rlat$4 Mo. ----------------------------- 1 

slain Description --------------------- 2 

Claim Pat! ---------------------------- 3 

Si ! ct to Ad IJ$ hºnt- ----------------- 4 

rlal, R Arcettanre ---------------------- S 

Rrlatod Dortiokpnt, g --------------------- 6 

Fwlt ------------------------- 7 

Which one to amend t 

`orrected Claim Description " UNFORFSEEN GROUND CONDITION 

r, LAtM N1. :I 
IIESCRIPTION UNFORESEEN 6ROJ CONDITION 
rLAIM DATE s 23/2188 
sURJECT TO ADJUSTMENT :N 
CLAIM ACCEPTAWCE : 'i 
RELATED DOCUMENTS: ER"21,69 

EF/2/88 

Is there anv a. dments ? -Y/M N 

Claim No. (I) realstered 

is there anv more claims "-T/N N 

FIGURE (M-3); DATA MAINTENANCE - CLAIM 
REGISTRATION GENERAL DATA 

CLAIM RF_8ISTRATION OPTIONS; - 
csaazsaaa=ss=a: a: az: aaata  

E'iitinq Clain Regietration ------------ 1 
View Clain St. pary -------------------- 7 
Fxit ---------------------------------- 

OPTTON ? "> 

CLAIIS SU iAKY-VIEW RFPnRT 

1LATi NO. DESCRIPTION DATE ACCEPTED 
--------------------------------------- 

1 +JNFORESEEN GROUND CONDITION 23/2/88 YES 
2 DELAY DUE LATE DPAUINGS 29/2/88 NO 

? s, F"re55 <CR% to qo back to previous sienu. 

FIGURE (M-4); VIEW REPORT - CLAIM REGISTRATION 
GENERAL DATA SUMMARY 



ý, 

A1I * SUafhf0$ T Orrt(Ims1- 

EItttoa ------------- -- - 
--------------- 

-------------- 
. il ---- - ----------------------------- 

rr lOM r1 

b>Ia tl., Mn, 1 

c. a1urr ea lnvý; v*") t- 

WUP 

qe coýc r. *-. 7 i! 

raourc 0. ýant1ty 

9. c nýirrý Pr<ýr P $. 7S 

a 1h. o anv . nr! r.. nrrrrl5 In in(S (v'-'* 

A 

Reg 0, ), - i. NO. 11 

C... _.. Ouantit. + 1ý 

c +ýar" av . ýý! ýS ýilrrl5 to t! tvp" '-ý Mv 

ý. iAf OF 

+, SOurr! O. 1 

SJUýI! ý/U ýýýl1 iV is 

Q, tý 't" Ö. ili Q, ir 

TA the. a. '. Bone -ourrýR tot is tvn" '-"/ý M 

A$IIt lon eor yr of It, w"rhe 44(ä) If 

rtA1R WO. t- t 

rtAIN PE SCRIFT10M; -UNFORESEEN GROUND COW 7 ION 
rLA1R PATE- 73/7/88 
VC UAITod wr,.. I 

LAB^IýG 

G lC11'IRr Mý, 11RT IOM AI'AN! 1 iY SIN 1 RA! [ Agft11MT 

-------------------- ----- - ---- 
SAR^RrR i. ii ..;. ü 51.11 

l% 41 

1 C11 ýA MSGG re 1 11 uR R, ý1 4ý. Al 

. Ttllnn Iý. D". ý11ý , v. "ýI aA 1J, ýS 11. fft AA 

"a.. a. """ 1M 

FIGURE (M-5); DATA ENTRY - EDITING CLAIM 
MEASUREMENT DATA 
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APPENDIX (N) 

FIGURES (1-5); SHOW THE FORMS USED IN HANDLING 
THE VARIATION ORDERS ON SITE 

MANUALLY 



. r- 
FORM OF ARCHITECT'S INSTRUCTION 

AAA 

Architect's 
W . n. 

Instruction 

To : 'nr,. ( a 
isnoctIOn n. 

re- oTC.... e.. e. ý. o 

.s... oý. t. d £ N4 

, r, ýý 
fýeuwl of csnbM "un L 

i :: 2 lvV'o, ý "t. r"ý. n "+ Iwwu" in"bu[uon" L 
: ; 

S Llve. +,. r"! " n. " N tn: " ýn"buctbn L 

a +K l Wl M ' tu. e ss s. +. N" 

" _, ý .. +o 
Q 

Cco .. wE., Noý 
Q 

0ý"w+ýtt. w.. ýý 
Q 

C., . o.. " 
Q 

St. vc+urý cý,... lw+ 
Q 

Q Q 0Q 
i+.; .. -y ,_aQtw . ". ao... n "ni ara" ". C" ýb 

..:: ý: 

FIGURE (N-1); A SAMPLE OF ARCHITECT'S INSTRUCTION 
FORM 



LETTERS TO CONTRACTORS FIXING APPOINTMENT 
TO MEASURE VARIATIONS 
A. NO APP(I\TMEtil FIXED 

Messrs X, Y& Z Date 

DEAR SIRS, 

Southtoµ n School. 
94 

We should like to take the opportunity of beginning the measurement 
of variations on the above contract, and suggest doing so on Tuesday 
week, date. We should be glad to know if your representative could 
meet us on the site at, say, 10 a. m. on that day. If not convenient, 
perhaps you would suggest another day in that week. 

Yours faithfully, 
R, S&T 

B APPOIti7 MENT ARRANGED VERBALLY 

Messrs. X, Y&Z Date 

DEAR SIRS, 

Southtoµ n School. 

As arranged on the telephone we propose to begin measurement of 
variations on the above contract next Tuesday week, date and 
understand that your representative i'l , meet us on the site at 10 a. m. 

Yours faithfully. 
R, S&T 

FIGURE (N-2); A SAMPLE OF THE LETTERS TO 
CONTRACTORS FIXING APPOINTMENT 
TO MEASURE VARIATIONS 

LETTER ASKING FOR INVOICES, &c. 
Messrs. X. Y&Z. Dote 

>; t 
DEAR SIRS. 

Southtov n School. 

We should be glad to have as soon as possible the following further 
information to enable us to complete the draft variation account: - 

l. Invoices against p. c. and provisional sums as list attached. 
'. Da` work sheets covering . ork in Instructions 16 and 17. 
3. Price adjustment (Labour) sheets since date. 
4. Invoices for sheet lead used. This item on the schedule of basic 

prices has been omitted from } our statement. 

Yours faithfully, 
R. S&T. 

FIGURE (N-3); A SAMPLE OF CONTRACTOR LETTER ASKING 
FOR INVOICES 



LETTER ENCLOSING DRAFT VARIATION ACCOUNT 
Messrs. X, Y& Z. Date 

DEAR SIRS , Southtown School. 

We are enclosing draft variation account in connection with the above 
and should be glad if when you have looked through it you will arrange 
an appointment here to go through any, points you have to raise. 

You will note that a blank has been left on page 12 for the daywork 

sheets referred to in our letter of date which are still awaited. 
Yours faithfully, 

R, S&T. 

22. SUMMARY OF THE VARIATION ACCOUNT 
Summary. Omissions. Additions. 

ff 
Item No. I Foundations. 1,573.47 1,683.07 

2 Drains. 153.16 261.36 
3 Reinforced Concrete 

Construction. 7,724.80 7,910.15 
4 Roof Coverings. 1,093.60 1.081.50 
5 Metal Windows. 3,264.79 3,214.34 
6 Floor Finishings. 625.14 591.55 

3; s 7 Ironmongery. 273.96 312.05 
8 Heating and Hot 

watcr Services. 1 4,729.55 5.021.23 
9 Electrical work. 1,295.10 1,314.10 

10 Sanitary Fittings. 566.50 554 05 
1I Contingency Pro%ision 1,500.00 
2 Reduced size of Cloakrooms. 329.37 21.20 

13 Reduced length of Centre wing. 153.12 11.47 
14 Garden Store. 10.80 95.63 
15 Plastering to Classrooms 42,08 236.35 
16 Doors to Assembly Hall 56.55 134.46 c 

Entrance. 
17 F. ttings. 233.20 376.55 
18 Entrance Road. 462.47 612.16 

fj Add Water and Insurances f 24,087.66 23,431 
. 
22 

3.50% 
1 

941.0? 820.09 

Less rebate (see attached) f 24,930.73 24,251.31 
Omission 24,649.71 
Less not subject 19,900.00 

0.14% £4.749.71 6.65 - 
Additions 23,977.95 
Less not subject 18.675.88 

0.14ý7c £5.302.07 - 7.42 

Contd. f 124,937.38 24,258.73 

FIGURE (N-4); A SAMPLE OF DRAFT VARIATION 
ACCOUNT WITH ITS ATTACHED LETTER 



ýý :;, ý: 

Orn s, ons Additions 

! Ii 
+I Pne Adjustment Formula 38 { 

{ ý4 Qi' 3K { 1_8.001 91 
24.93' 38 

yet Addition 
(. arned to Statement. { 3.066 43 

STATEMENT 
{ 

Amount of Contract 188. _50.00 
Net Addition as above. 3.066.43 I 

{ 

J 

191.316.43 

' 

Cakulatuon of Rebate 
Items not subject to rebate Omissions. Additions 

Item N, 3 7.500.00 7,594.10 
4 1.0000 0 995 71 
5 3.00000 '_. 934.89 
6 J00,00 412.60 

{: 
I 

250 00 269.62 
8 4.100.00 4. '1_10 

J 
ý 

9 120000 1.210.03 ýI 
t0 '50 00 346.83 
11 1.500.00 - 

{ i 19. vt-11 On f I8.61,88 

FIGURE (N-4 CONTINUED) 

LETTER ENCLOSING FINALLY CORRECTED 
VARIATION ACCOUNT 

Sfessrs. X. F&Z. Date 

DEAR SIRS. 
Southto,. kn School. 

We are noýv enclosing variation account. in which tie have 
incorporated the amendments made at our recent meeting. showing a 
total of ........ 

We should be glad if ou vv i', ': sign page 54 confirming your 
agreement to this figure subject to audit and return to us, so that tie can 
submit it to the Architect for approýai 

Yours faithfully. 
R. S&T. 

J 
FIGURE (N-5); A SAMPLE OF LETTER ENCLOSING FINAL 

VARIATION ACCOUNT 



APPENDDIX (0) 

FIGURES (1-6); SHOW THE DATA ENTRY OF "VARIATION 
ORDERS CONTROL" FUNCTION WITH ITS 
ON-SCREEN REPORTS, AS DIALOGUES 
BETWEEN THE USER AND "PLUS COST". 
THE UNDERLINED TEXT ARE SAMPLES OF 
USER INPUTS. 



T@ vnvI 01 in Ertstinq Contract -------------1 
Io Work on a New Contract -------------------2 
To cork on Buildinq Construction Indices ----3 
To Work on Civil Eng. Construction Indices --/ 
To it from the System ---------------------5 

Uhich one do you want +t 

Contract No. required to work on 

Contract Pas4vor1 

CONTRACT NO. t 1 
PROJECT; BALFOUR IEATTY CONSTRUCTION C99 SYSTEM 
CLIENT: BALFOUR BEATTY CONSTRUCTION CO. 

55 MANSFIELD ROAD 
i DERBr 

DERBYSHIRE X-X 
UNITED KINGDOM 

ARCHITECT/ENGINEER: JERARO WOLKFP 
57 BUCKIt+SHAM DRIVE 
DERBY, 

xr" DERR'f Sr; i RE 
UNITED E1$GIOM 

TYPE nF THE WORK; RU1LD 

r ýeSS <C > to 4o inLo (he Svsiee. 

r 

t>a**! ARin Monti `-**8*$ 

Opttonst - 

Data Preparation ----------------1 
Bonuetnq Indices Data -----------2 
Labour Control ------------------3 
Plant Control -------------------4 

:" Natertal Control ----------------5 
Subrontractars Control ---b 
Prelieinaries Control 7 
On-Cost Overheads Control ------- 
Daywori -. . 

Variation Orders ----------------11 
Preparing Reports ---------------1? 
FeedBatk roýnents ---------------13 
Ekit ---------------------------- 14 

Uhirh do You Want 7 11 

FIGURE (0-1); SYSTEM ENTRY - "VARIATION ORDERS" 
FUNCTION 



VARIATION APTIüNi 

=a:: sse: c:: a: gsa 

ti Vartat Ion 41+ eis-- ---- - ---==-a 
Editing Variation Ordere Items --------- 2 
View Variation Orders Summary ---------- 3 
vdr iii ton Orders Accounts -------------- 4 

Exit ----------------------------------- 5 

nptton "1 

Variatloe order on. 

Ts it a wow order T-Y/M Y 

T ; ýtp of issue º 18/2/R13 

U. I. Description ? y+A, Ht, ING fH UTW, NO ? 3A-IJTTI', 110s1 

Architect/Engineer instruction No. ? 

Related Reference Cole + Hr'. Ri. 1H 

VA11ATIO$ URFT MO.: 2 
=css:. rsz::: s:: ca=r: 

: )ESCRIPTION : WANGIMG DRAUIMG NO 23/bbITO 918 
_: _. =S==r.: S: 
DATE PF ISSUE: 18/2188 
=atSSSB=zzzfl 

INSTRUCTION NO.: 2 

W00CE CODE: HAP/0 

--------------- 

.., 
FI -------------------------- To file 
EZ -------------------------- To exit 
Ate 

FIGURE (0-2); DATA ENTRY - EDITING VARIATION 
ORDER GENERAL DATA 



Vnriatton Order Mo. -- - -- ----- ---i 
Date of Issue ------------------------------- 2 
V. 0. Description ---------------------------- 3 
Architect/Engineer Instruction No. ---------- 4 
Felated reference Code -- -- --- 5 
Exit ---------------------------------------- 

Ulich one to amend "4 

Corrected Architect/Engineer tnstructi on 00 .74 

VARIATION ORDER '0.: 2 

IiEMIFTM PAWKt PANIC l 23/073 91$ 

DATE ZDF ISSUE: 18/2/88 
1''. 

_[__S: trs*: SSZ 

TMSTRUCTIO$ MO.: 4 
E__ 

FEFEREMCE CODES NGR/JH 
=3:: =LCGi1L2=1: 

AA -------------------------- To anfnd 
F1 -------------------------- To file 
FT -------------------------- To exit 
Ff 

Variative Arden P. (2) filed. 

Is there any port variation orders '-T/$ N 

FIGURE (0-3); DATA MAINTENANCE - VARIATION 
ORDER GENERAL DATA 



E �1.., 
3 

patio,. ('"t. e.,.. ---------- 1 

Vai. t1e. Or4rrý b. eý, * ................ . 
3tü:: +it ----------------------------------- 

10110, 

Vartitlýý Irl. - Ie. I 

1tt.. CIA! 7 'l? 

V-101- 1r4. r 1. <. Nom. 11 

Vi. i+tlo. O, drr Tte. le. "1 
fa: iii 

Pnl ITEM .: 1M ? ý? t 

---- --- ---- 
ZcEenvAt OF EXISTI, G SM; Jt 

1Ra1PS 1-ARA ItAAE0ER 

V. O. ? to* No. ------------------------ 1 
V ýr Patio. Order Pale --------- - ------ 
i r" 'gin l ---------------------------- M 
Ite. Old Rate ------------------------ 3. 11 
It,. New Rate ------------------------ S. /1 

Itee Old Quantity ------- - ----------- 111. /1 
1te" Ne. Ouanltlv -------------------- 711. 11 

L'IR; ATIOw R[tUitEýEw"5 r 
_. a . _. aaa_-_aaa: a_<aa--tend 

Itee Outntfl. ---- ---- - 
Fend 1te. fate -------------- -- i 
[-it ----------------------- ---- 1 

c[t> -- to conli. vo 

."ý; r 4. Fa. nik51 

t'd to to Flat-e- ------------ - 
-v00 rla. "ef -------t 

Replace 600 r14. <e% ---------"---- 3 

E r1t -- ----- --_'-_-_-____-_-_ 4 

e .rý,!. ent fý 

'- 4 octed OY... tItY '' - 

F11 ITEM CID( ? '? 1 

------------- 
ýý-(wrnv -c EY1{13l- crJt nr 

DRAINS )! IPA DIAMETER 

V. D. Ite  wo. 
r:. Vir itlon ür. rr ftae -__'__'-______'_ 1 .... 

---------------------------- 
Ite" Old Ritr ------------------------ 5.01 

llt" we. Rate ------------------------ 7.01 

Ite. 01A Buorttty 11l. o1 

7 te" we. Gu anttty ____________________ 15.01 :? 4 

fig:; ý/F, '/1j0Y tE9iýIFEdFY75 ; 
... a.. aa. a" . aa... __ =, __ 

l^! nd Ttt" O+a nt;. r _____. ____-. 
L.. d Pe. tare ________________ ., -. 

--------------------------- 

ont t. wend 

I1 111-f für .: If : tens 1n(! u. ll1 1_1 ý1 M 

T! a, . ý. t to f7 je L. ':. 0. '-1N 

, a'la : oa Onde, ! o. 11i tiltd. 

FIGURE (0-4); DATA ENTRY - VARIATION 
ORDER ITEMS DATA 
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VAITAT1131 OPStON: 

E1ttirq Variation Orders --------------- t 
Editing Variation Orders items --------- 2 
View Variation Orders SuMnarv ---------- 3 
Variation Orders Account% -------------- 4 
Exit ----------------------------------- 5 

fption ?4 

.º1 F. 'a_quired Variation Orh1er 00 

L'. e. NO. 2: REPLACE DRAVING NO. LUT/14 VITH ORAVIKri NO. I_I! T/27 

PATE OF iSS'E : 8/2/88 
5ýý4p üý VA6AIA1IOIýS 

ITEM NO. NATURE OF WORK 

- 

UNIT 

----- 

OMISSIONS 

--------- 

ADDITIONS 

---------- -------- 
I 

------------- 
2REMOVAL OF EXISTING SEWER OF A 25.60 

DRAINS 151MM DIAMETER 
2 7UNTENSIONED SINGLE SIDED OPEN M 13A. °f 

BOX REAM 
3 4CONCRETE GROUND BEAM WITH SOCK ETS M 111.46 

AT 1.214 CENT«E6 
- --------- ---------- 

126.06 13l. 51 
126.! 6 

NET VARIATION ORDER TOTAL 4.44 
I------ ------ "---7-"-""-------"---- -i i--------L-=---[ L92-: zrr: l9=-i-[3L-[-f 

Press <CR> to go back to previous menu. 

FIGURE (0-6); VIEW REPORT - VARIATION ORDERS ACCOUNTS 



APPENDIX (P) 

FIGURES (1-4); SHOW DATA ENTRY OF "DAYWORK 
CONTROL" FUNCTION WITH ITS ON- 
SCREEN REPORTS, AS DIALOGUES 
BETWEEN "PLUS COST" AND THE USER. 
THE UNDERLINED TEXT ARE SAMPLES 
OF THE USER INPUTS. 



To iurý u  all EEniSiiny Cvi'1i"Li ------------1 
To vurk on a Mew Contract -------------------2 
10 Vork on Auildinq Construction indices ----3 
To Work on Civil Eng. Construction Indices --4 
To Exit from the System ---------------------5 

Which one do you want ?I 

Co, tract Ne. required to work of ?1 

Contract Password " 

CONTRACT NO. s 1 
PROJECT: BAtFOUR IEATTY CONSTRUCTION COS SYSTEM 
CLIENTt BALFOUR BEATTY CONSTRUCTIN CO. 

53 4AgSFIELD ROAD 
DERBY 
DERBYSHIRE 
UNITED KINGDOM 

ARCHITECT/ENGIMEER! JERARD VOLKER 
57 BUCKINGHAM DRIVE 
DERBY, 
DERBYSHIRE, 
UNITED KING310M 

TYPE OF THE WIRK: BUILD 

Press <CR> to qo into the system. 

**$**< Hail iiruu ', "s s.. 

Options: - 

Data Preparation ------ 1 
donusing Indices Data -----------2 
Labour Control ------------------3 
Plant Control -------------------4 
Material Control ---------------5 
Subcontractars Control ----------b 
Preliminaries Control -----------7 
On-Cost Overheads Control -------8 
Paywork Sheets ------------------ 
Claims --------------------------in 
Vd11d. lUe ürüe, -s ---------------- 11 

Preparing Reports --------------- 12 
Feedback Convents ---------------13 
Exit ----------------------------14 

Uhich do you want ?9 

FIGURE (P-1) ; SYSTEM ENTRY - "DAYWORK" FUNCTION 



-------------------- 

Olt do you Want t! 

Cottract Number "S ; i<# 

Site Instruction Mo. " 10 

Dttcrtptton of Worts " EARTH MOVING 

Cannenclal late " 28/2/89 

Co. plettn9 Date 1 28/8/8$ 

Davvort Sheet No. 

ArltvltviCoat Cent, No, tt 

Sect ton Mo. +I 

LA10UR RESOURCES: 
Resource No. "? 

Re, ource Quantity %8 

Retorte lall, Rate " 8.2$ 

Rate Additions for Prof it/Overl, e.,; et;. (: 1 1 .i 

I, e a0v more Labou, ; eeu-e" 

lMtlily F. Res 

ource No. ' 23 

Resource Buantlty !R 

Resorce tritt Rat. ! S. 1 

*aim AddltTons ! nr, eroltt/^ýC r, eud etc. (1) if 

Ti there any more labour ReOUrClS + -Y /0 

AA2GR RESOUa^ES: - 
Rr»orte Mo. " 24 

R. SOUrce Quantity t9 

: es. trce ). sic Rate 5.? 5 

Rate A. 1'(1tlonn fs Proh t10. rhea1 etc. (2 

IS there ou more Labour : etourtts " -YIN H 

L3K? 8AC7: ; E; 1_' -1 '( CJn5'RU, CGS S ST CA C "' :':. "... 

nISCRIPTION OF YORKS: EARTH NOYIM6 SWFFT  r.: 1 
rOeMFeClw6 DATE: 2R 2/88 SITE 1e5. r0.: 11 
roNPLETIN6 DATE: 28%8/88 

DArYnRK SHEET (L«AOIIR RESOURCESPL) 

................................. 

fi 

O. DESCRiPTIO6 OUAOT77Y UNIT RATE PROFIT I AMDUM? 

-------------------------- -------------- 
2 i«iiN ">; El 8.17 HR 6.26 11.11 72.16 

23 ! A510 KHALIFA 8.11 HR 3.20 14.11 19.76 
24 SAAR ASD'1LLAH 8.11 HR 8.25 `f. 00 72.61 

T OH A: 19$. 52 

IS there any a"en4. en1 Ague red S -T/M '1 

La. -crt iýerl : u. ( 1) filed. 

It li, vre any "ut ý. y"ork 
Sheets S -Y%H H 

FIGURE (P-2); DATA ENTRY - DAYWORK SHEET 
DATA 



Rosourco No. ---------------------- 1 

hesource Guantiiy ----------------- 2 
PesOuiLe ; e', iL ndt --------------- j 

R. i. r A6'iiLiun for profit L. -4 
Description of Works -------------- 5 
Sheet No. ------------------------- 6 
Site Instruction No. -------------- 7 
Commencing Date ------------------- 8 
Completing Date ------------------- 9 
Exit ------------------------------ 10 

Which one to amend 79 

Corrected Completion Date 1 28/2/R8 

CONTRACT: BALFOUR BEATTY CONSTRUCTION CGS SYSTEM CONTRACT NO.: 1 
I'ISCRIPTION OF WO RKS: EARTH MOVING S ET ýG. 1 
COMMENCING DATE: 28t2/6S SITE INS. NO.: 10 
C01S: LETING DATE: 28/2/88 

DAYWORK SHEET (LABOUR RESOURCESPL) 

NO. DESCRIPTION 

- - 

QUANTITY UNIT 

- 

RATE 

- ---- 

PROFIT 

- - -- 

AMOUNT 

-------- -- ---------- -- -2 
SALIM NASSER 8.86 HR 

- 
8.20 

- - 
10.00 

- 
72.16 

23 JASIM VHALIFA 6.00 HR J. 2 I0.00 45.76 
24 SAAR ABDUL1AH a.;; HR 8.25 18.; a 77.60 

TOTAL 140.52 
Is there any aMen dsent required -Y /N N 

Do You want to file the data ? -Y/N Y 

FIGURE (P-3) ; DATA MAINTENANCE - DAYWORK SHEET DATA 



r; ArUORK SHEET OPTIONS: - 

Edit, ina D; vur)rk Shoete ------------ I 

------------- -- View Davwork Sheets 2 
Exit ------------------------------ 3 

Which One do you wallt '? 

1 ne Reqt. i red Daywork Sheet No. 

ý'ONTRACT NO., 1 
PECRIPTION OF WORK: EARTH MOVIWj SriE i q3.: 1 
COMMENCING DATE: 28/2/65 SITE IHSL NO.: 11; 

COMPLETING DATE: 28/2/88 

LABOUR RESOURCES 

NO. DESCRIPTION QUANTITY 

-------- 

UNIT 

---- 

RATE 

-------- 

PROFIT X 

-------- 

AMOUNT 

----------- --- ----------- 
2 SALIM NASSER 8.00 HR 8.20 11.00 72.16 

23 JASIM ; HALIFA 8.10 HR 5.20 1f. 1f 45.76 
24 SAAD ABDULLAH 8. fn HR 6.2. i 10.00 72.6; 

TOTAL 191.52 

PLANT RESOURCES 
=11=i=2L:: 37: =::: 2: 

NO. DESCRIPTION DUANTIJY 

- ---- 

UNIT 

---- 

RATE 

-------- 

PRGFJ T_I 

-------- 

Mi T 

----------- --- ----------- 
8 BOBCAT 508 

--- 
7.00 HR 7.84 10.00 60.37 

9 COMPRESSOR 6.00 ii R 5.70 i3.1i 37.62 
28 SCRAPER 3.;; HR 38.75 18. sä 101.47 

TOTAL 199.46 

MATERIAL RESOURCES 

M. DESCRIPTION QUANTITY UNIT RATE PROFIT X AMOUNT 

-------- ---- -------- ------ - ----------- 
50 BRICKS 1009.00 NR 8.15 li.;; /d5. ß0 
52 SILT 9.50 M3 2.6 10.00 1.54 
53 CCMENT 0.80 M3 19.25 10.00 16.94 

151 SAND 1.80 M3 2.75 10.00 5.44 

TOTAL 188.92 

-------------------------------------------------------------------------------- 
THE OVERALL TOTAL 578.90 

-------- ------- 

Press <CR> to go back, the previous Meni!. 

FIGURE (P-4); VIEW REPORT - DAYWORK SHEET 



APPENDIX (Q) 

FIGURES (1-8); SHOW THE DATA ENTRY OF "PRICE 
ADJUSTMENT" FUNCTION FOR BOTH 
TYPE OF CONTRACT (CIVIL ENG. 
AND BUILDING WORK). AS DIALOGUES 
BETWEEN THE USER AND "PLUS COST" 
THE UNDERLINED TEXT ARE SAMPLES 
OF USER INPUT 



To Cntr, 8t se Ao. th Inde. " ------------ 
Te Nrnta,. Srr; r. fä) Indicts ----- ---I 
Tr , 1t ---------- -1 

Oft tGA +1 

PR: ý( InJOS'! EV' rot 1'1! U IVG CONTRACTS 
..... .. ... .. ..., _ . . . 

WORK º hE1M06 
..,. _ 

, 
)AS, 

'. 
ýCA N ! #D(0 

York 6roup +A 

"ori Category to. 'P I 

Itdto flqurt " 260 

York Cltejo, y No. "2 

finde. figure "_ 

Yore Categ. rp lo. +3 

Indt. Figure " 271 

York Category 6o. 

Coe. _+8 i1( 

Irde. r1lurr 1 2¢9 

Yore Cote. 
, cry to: 

Indo. Ft9urt "_ 

Work Category Ne. + 

Indo. fITcre 

York htelory to. "7 

Podex FiS., e + : 45 

York Cite; *y No. +8 

.. le, --y R.. 

York Group 

there a-, i. e--,. ent +-T/M Y 

Ut, i cY . opt Ir ý,, C to aorsj rA 

r6 ICE Al JVSTAENI FOR 10DIN6 CC#TRAITS 

WORK 600up M110101 
". ý" 

c: IASICNOMIN IRIICE6 2/81 ! 

CAT. iN1. 
N0.111. 

ý'" 1 -----... 261.01 

2 -- - ä1.6a 

Ua, i Gr ouO -- ---. _. _- 1 
Crtrgorv 0 o. ... --- 2 

FIGURE (Q-1); DATA ENTRY - BASE MONTH 
SERIES (2) INDICES 



To Ente, list Mont. Inch= ---------- 
Te Mantatn Serles(2) Indices ----"----- 
To Exit ------------------------------- I 

Option +2 
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APPENDIX (R) 

FIGURES (1-5); SHOW THE FEEDBACK FACILITY 
IN "PLUS COST" WITH ITS 
PRINT-OUT REPORTS. THE 
UNDERLINED TEXT ARE SAMPLES 
OF THE USER INPUT. 
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APPENDIX (S) 

PART ONE; SHOWING THE SYSTEM ENTRY FOR 
"DATA PREPARATION OPTION, 

WITH A SAMPLE OF A SELECTED 
REPORT- CALLING THROUGH THE 
SYSTEM. THE UNDERLINED TEXT 
ARE SAMPLES OF THE USER INPUT 

PART TWO; SHOWING THE EIGHTEEN REPORTS 
AS SAMPLES OF "PLUS COST" 
PRINT-OUT CONTROLLING REPORTS 



PART ONE 

FIGURES(1-7); SHOW THE SYSTEM ENTRY WITH 
A REPORT-CALLING EXAMPLE FOR 
ONE OF THE CONTROL REPORTS. 
THEY ALSO SHOW THE REPORTS 
PERIOD OPTIONS IN SOME OF 
THESE CONTROL REPORTS 
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SELECTION 
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CONTRACT ( tt : PALFOUR IEATT! : ýINSTRUC`[OM CGS STSEM nQ$ 4 DATE: 2'80 

COST ? MIS VALU. 
CODE QUALITY UNIT VALUE LABOUR P-A. - MA'Ek1AL SUBCOAT. PRELIM; M. V. O. lNF a-ý " 

1 TEMPORARY ACCOMMODATION 
"""' ", 

4.1. SUM ESTIMATED 291.20 14.48 919.72 577.51 114.12 
ACTUAL 298.20 114.48 919.72 577.50 104.17 -27.91 0.0" 

3 PROVISIONAL SUAS 
1.11 Sun ES'nATED 1.11 225.11 1.11 /. Ii 1.11 

4_. n, 1.11 :: 5.11 1.11 1.11 0.00 1.16 1. V 

I 

S 1S VAL': AT, 00 S CLA! AS 50MnAke 

$.......... s r . r> s........... s .. 

ACCEPTED CLAIMS 

CLAIM $0 DESCRIPTION AMOUNT 

-------- ------------------------------ ---------- 
I UNFORESEEN GROUND CCtD1T10$ 811.94 

------------------------------------------------------ 
TOTA; 811.94 

---------------------------- --------------------- 

NC YET ACCEPTED CLAIMS 

L IAI' O. DES_R: P': AMOUM' 

------------------------------ ---------- 
I DELAY )UE LATE DRAU: r6S 2822.33 

------------------------------------------------------ 
TOTAL 2122.33 

INTERIM VALUE AOIITOt1IG STATEMEPT SUMMANT 

S. IAIrIt$$SAISls*StfsII týýt 51$$ r isIIi tst 
AFlou T 

900 VAL. AMOUNT 2465. )0 

FICA VARIATION ORDERS -27.90 
FIS I$FLATIO$ 1.11 

ltpn ACCEPTED CLASS 811. f4 

ACTUA; VALUE OF u0ar DCOE 3249.43 

F ST 'MATED VALUE OF VCR' 246`. ]9 

f,; FFERAöCE 764.14 

FIFECTED AS: ',. $ FR^. n ; 'ACLEF'E: : B2 . 
I3 

TOTS VAL! A' 1 ̂ K-S MAIMS 1N VA; ': - 
:S 3616.1' 

FIGURES-11); INTERIM VALUE MONITORING REPORT 
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. 
LABOUR PLANT MATERIAL SU P -CON'. PRELIMIM. V. O. : rfr-A`:: " 

`s. 
1 TEMPORARY ACCOANODA': OM 

6. ff sum ESTIMATED 298.2/ 114.48 919.72 377.3/ tN . 12 
ACTUAL 298.?, 111.18 919.72 371.31 1/1,12 -22.90 

3 PR2VISIONAL SUMS 
1.11 SUM ESTIMATED 0.1/ 223.11 1. // /"1/ 1.11 

: g? 
,. ý ACTUAL 1. /1 223.0/ //1 1.11 i. 1" /. /a f. H ': ' 

TOIATE VALUATION'S CLAIMS SUMMARY 
. ý: r.. ss. a. u rrrrrtrrrsrrrrsrrrrrr" 

ACCEPTED CLAMS 

rLA1M NO DESCRIPTI'. º 
--------------------- - --- 

AMOUNT 

---------- - --------- -- 
, MTORESEEN GROUND C; r; ITiOM 8'1.94 

. \; ________________________________________ ____________ 
TOTAL 

---------------------------- -- - 

8'19! 

----------- ------ ----- 

HDT YET AC'ERTED CLAIMS 

CLAIR NO. DESCRIPTION 

---------------------------- 

AADUMT 

---- 
DE-AT DUE LATE ORA.: "GS 2822. ]3 

----- ---- 
TOTAL 2822.33 

-------------- --- -------------------- 

O ->A VAUE A01 TOR ING STATERE07 SLINAtr 
.s . +.. se. s. as I. r. " s.. .. A, s.. s. ursr. s e... C. 

MT 

. 10 VAi A.: -T ''11. le 
I'm "1AR:: ': Fw OE GEA; S "'. 90 
Rom INE, A"TON /. 80 
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rST: 4A'17 :e 'E n, 1 UP, DANE 1401.10 
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DUA'E 'A 
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^N", SAlwc IN :c 

.- 
15 "P6 t' 

FIGURE(S-12); TO-DATE VALUE MONITORING REPORT 
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IN IFR 11 YLAVE -COST A .: T'tNG S'ATE AE IT 
rrrr. rr.. rrr srsrrrrr rrs.. rsr rsrrrr rrr. rrr 

ýNtkait : $A, FO!: R IF r' - 'POST RUC T100 rQS S' TEA MONTH PAYE: 

pn N '5 MýNTM 
N0.0I'M AMT11Y UM1T r: * 

r 

LAPOUR PLANT RAT ER ! A, 5U6-COM1, 

. "" s 

PRE, Im IN. 

s.. s s 

V. 0. INF', A'. :" 

:s 
TFiY ^PAPI ACCOMMODA`IOt 

,:: s s. ....:.,.. s s. s s 

7.08 SUM ::. 19/7.28 366.14 140.11 957.1` 80.31 
Y. JE 347.91 }}, ;e A'T. It 673. S 121.47 2'. 01 

3 PRf, 'VISIONAL SUNS 
; wX : 1.11 SUM : 5' 136.34 0.88 5.. 11 1.10 18.00 

vs-, [ 0.00 4501. // 0.00 1.00 0.00 0.00 0.0" 

t THIS VALUATION'S CLAIMS SUMMARY 

"rr t". rl r Isrr rr rsrrrrrrrsrrtrrºr" 

ACCEPTED CLAIMS 

: IAIM 00. I(SCRIPT: I! 
- - 

AMOUNT 
- ------------------------------ 

I UNFORESEEN 6RCUMC :: 4DI'1CM 
---------- 

811.94 

---------------------------------------- 
10TAL 

--------------------------------------- 

-------------- 
811.94 

------------- 

NIT YET ACCEP7ED CLAIMS 

iA IM MO, : ESC4: P': '" 

------- ---- ----------- -- ---- 

AA, )UNT 

-- - - ------ - 
I DELAY DUE LATE DRA.: 533 

-------- 
2822.33 

----------------------------------------- 
TOTAL 

----------------------------------------- 

------------- 
2822.33 

------ 

INTERIM VALUE-COST M001T0RIN6 STATEMENT SUMMARY 

ssrtrrsrsrsrrsr. r rrrar. uu rrr srrrrrrrss r. rr.. P 

AMOUNT 

; A,: A' : C- AAOUNT 6849.69 
FROM 0AP: 47: 'a ORDERS -27.91 
FROM INFLATION 0.1f 

9ROM ACCEP'E" CLAIMS 811.94 
A, 'UAL VALUE JF WORK DdRE 7633.73 
ACTUAL COST 0; VORM DONE 3836.3' 
:; FFE4'ANCE 3'1"'. 12 

ROM UNACCEPTED, , AIMS '81'. 33 
7w; S : A. A"I. M S WOOS ;S 6611 . T`. 

FIGURE(S-14); INTERIM COST-VALUE MONITORING REPORT 



t0-)ATE VALUE COST VoV; 1C.; N6 S'ATEnINT 

OVTRACT t tý BALFOUR 1EAr'T CONS! RUC I100 CUS SYSTEM TODAY ', ATE: t'ý}"8V 

COD TODA! E 
N0. QUANTITY UNIT VALUE 
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, t, i '" "" 
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""... .. " 

A0001M01'1! 101 1 TEAPORART 
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VALUE 198.81 76.32 613.15 385.11 69.41 -: 7.90 4.14 

3 PROVISIONAL SUMS 
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VALUE 0.00 4500.00 0.00 0.00 0.01 0.00 0.14 

UP TO-DATE 
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CLAIMS SUMMARY 
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ACCEPTED CLAIMS 

CLAIM 00. DESCR, r'lOw 

--- ------------------- ---------- 
AMOUNT 

------------ - - 
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--------------------------------------- 
TOTAL 

---------------------------------------- 

-------------- 
811 

. 94 

-------------- 

NOT YET ACCEPTED CLAIMS 
. ...... .. .. .. .. . .. . . 

CLAIM 00. DESCR; E'10M 

------ -- -------------- -- ------ 
AMOUNT 

---------- - - - - 
I DELAY RUE ATE DRMIUSS. 

__ 
2822.11 

ti 
--------------------------------------- 

TOTAL 
-------------- 

2822.33 

- - - -------------------------------------- -------- -- - 

-IATE VALU(-COST 

Al Q; 'JVT 

FIN VALUATION AMOUNT 5842.68 
FROM VARIATION ORDERS -27.91 
FROM INFLATION 0.00 
FICA ACCEPTED CLAIMS 811.94 

ACTUAL VALUE OF WORK DOME 6626.7? 

ACTUAL COST OF YORK DOME 88 
DIECERAVCE 4410.8* 
FIPECTED A80CM! '822.33 
INIS VA, UATICM'S CA:. S 

.. . .... ._ ... ...... 

FIGURE(S-15); TO-DATE COST-VALUE MONITORING REPORT 
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