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ABSTRACT 

 

 

 

The duration of a construction project is a key factor to consider before the project 

starts, as it can determine the success or failure of the project. Difficulties in 

estimating the duration of activities that can also lead to error if manually estimate it. 

The main purpose of this study is to develop a model to estimate the duration of 

construction’s major activities in the structural part of concrete frame of buildings. In 

this study, available methods and models have been investigated and this is achieved 

through reviewing the previous literatures. It is argued that using Artificial Neural 

Network (ANN) is the most proper method to achieve the aim of this study. 

Consequently, through literature investigation and experts interviewing, those factors 

which can critically influence the activity duration have been opted. Four different 

buildings in two different regions of Malaysia are selected as case for the project. 

Finally, the collected data and variables implemented into the models and nine ANN 

models have been trained, tested and validated. Contractors and firms can utilize 

these models in the planning phase of their project to avoid the errors made by 

human beings and producing more accurate estimations of activity durations. 
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ABSTRAK 

 

Tempoh projek pembinaan merupakan faktor utama yang perlu dipertimbangkan 

sebelum projek bermula, kerana ia boleh menentukan kejayaan atau kegagalan 

projek. Kesukaran dalam menganggarkan tempoh untuk aktiviti-aktiviti yang juga 

boleh membawa kepada kesilapan jika manual menganggarkan ia. Tujuan utama 

kajian ini adalah untuk membangunkan satu model yang tepat untuk menganggarkan 

tempoh aktiviti utama pembinaan di bahagian struktur bangunan rangka konkrit. 

Dalam kajian ini, kaedah yang disediakan dan model telah dibincangkan dan ini 

boleh dicapai melalui mengkaji kesusasteraan sebelumnya. Ia diperdebatkan bahawa 

menggunakan Rangkaian Neural Buatan (ANN) adalah kaedah yang paling sesuai 

untuk memenuhi matlamat kajian ini. Oleh itu, melalui penyiasatan kesusasteraan 

dan menemuramah pakar, faktor-faktor yang kritikal boleh mempengaruhi tempoh 

aktiviti telah memilih. Empat bangunan berbeza di dua kawasan yang berlainan di 

Malaysia telah dipilih untuk membekalkan data yang diperlukan. Akhir sekali, data 

yang dikumpul dan pembolehubah yang dilaksanakan ke model dan sembilan model 

ANN telah dilatih, diuji dan disahkan. Kontraktor dan firma boleh menggunakan 

model ini dalam fasa perancangan projek mereka untuk mengelakkan kesilapan yang 

dibuat oleh manusia dan menghasilkan anggaran yang lebih tepat jangka masa 

aktiviti. 
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CHAPTER 1 

 

 

 

INTRODUCTION 

 

 

1.1.  Background: 

Estimation is an important activity in construction management. It includes 

cost (bid preparation, budget), time (productivity, project schedule), or quality 

estimation.  

The estimation is complicated, intuitive and approximate. In case of duration, 

if a project is not completed with the stipulated period then the building contractor 

suffers losses due to escalated costs and penalties and clients suffer because their 

time minimization objectives cannot be achieved. Therefore, just as keeping a project 

within budget and quality is important, so is the accurate estimation of construction 

duration for the successful completion of a project. 

Construction project management is defined as managing time, material, 

personnel, and cost in order to meet objectives in time, resources, and technical 

results (Hendrickson, et al., 1987). 

Planning site activities for civil engineering and building construction 

projects requires considerable personal skill and expertise. Many problems arising in 
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planning are usually solved in an intuitive way, based on the project engineer‟s 

experiential knowledge. 

Examples of this type of typical problems are: 

1. Determination of work breakdown structures; 

2. Determination of dependencies between site activities; 

3. Resource selection; 

4. Site activity durations estimation; 

5. Risk analysis; and 

6. Interpretation of project data. 

Few tools and techniques exist to assist the planner in the vital task of project 

planning and control. Consequently, the accomplishment of such a task can be time-

consuming and cumbersome even for experienced project managers. 

The estimation of site activity durations provides a useful example of how 

demanding manual techniques can prove. When preparing schedules, a project 

engineer or site foreman attempts to collect together all factors having an effect on 

the duration of an activity. For instance, site activity duration depends upon the size 

of the gang, physical condition of tools and equipment and the effects of other 

activities which may be going on simultaneously. Furthermore, gang productivity 

and, thus, the actual activity duration is affected by external factors like weather and 

procurement of materials (Ergan and Akinci, 2012). 

1.2.  Problem Statement: 

Understandably, schedule overrun brings about project cost overrun. 

Although the industry participants are aware of the importance of duration in the 
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construction phase of projects, it was observed that significant part of the contracts 

had not met the stipulated period. 

Completed projects lasting much longer than the original schedule results in 

various disadvantages such as: additional cost, reduced contractor‟s profit, loss of 

reputation, and delay of client‟s operating plan. Many provoking disputes emanated 

from the various reasons of construction delay (Ng et al. 2001). The construction 

duration overrun is problematic in the construction industry and generates much 

concern. These statues of delay are still universal in the performance of building 

projects (Aibinu, Odeyinka 2006). 

Since 1960‟s, according to Bromilow‟s research report, only 12.5% of 

building contracts were completed within the scheduled completed dates and the 

overall average actual time is more than 40% longer than the original 

schedule(Bromilow, 1969). After four decades, the inability to complete on time is 

still a prevailing problem. 

Al-Khalil and Al-Ghafly (1999) reported that completed public projects 

overrun approached 70% of the original schedule through a comparison of the 

outcomes for projects with their original schedules. Odusami and Olusanya (2000) 

concluded that projects executed an average delay of 51% of a planned duration for 

most projects in the metropolis. Blyth (2004) stated that 50% of contracts were 

completed after stipulated durations longer than schedules. Iyer and Jha (2006) 

observed that over 40% of construction projects were behind original schedule and 

delay lasted for months. Table 1.1 shows the history of delays in the construction 

projects. 
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Table 1.1: The history of delays in the construction projects 

Bromilow, 1969 

In, only 12.5% of building contracts were completed within 

the scheduled completed dates and the overall average actual 

time is more than 40% longer than the original schedule 

Al-Ghafly, 1999 

Completed public projects overrun approached 70% of the 

original schedule through a comparison of the outcomes for 

projects with their original schedules. 

Odusami and 

Olusanya, 2000 

Projects executed an average delay of 51% of a planned 

duration for most projects in the metropolis. 

Blyth et al., 2004 
50% of contracts were completed after stipulated durations 

longer than schedules. 

Iyer and Jha, 2006 
Over 40% of construction projects were behind original 

schedule and delay lasted for months. 

 

The construction duration has been observed as one of the main criteria for 

assessing the performance of building projects in the construction industry 

(Bromilow 1969; Dissanayaka, Kumaraswamy 1999; Kaka, Price 1991; Love et al. 

2005; Ng et al. 2001; Ogunsemi, Jagboro 2006; Walker 1995). A project will be 

considered successful if it is completed on time, is within budget, and meets the 

specified quality standards (Chan, Kumaraswamy1995). 

In practice, most methods estimating activity duration in the industry depends 

on the subjective skill and cognition of the estimators and planners, rather than on 

objective assessment. 
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Khosrowshahi and Kaka (1996) stated that forcing the project into a desired 

time mold can lead to adverse consequences, giving rise to a chain reaction which 

affects the performance of the organization in other areas. Underestimation of the 

project duration raises additional events of penalty, disputes, etc. for the contractors 

and clients. On the other hand, overestimation of the project duration may lose 

organizational competitiveness in the industry. Both of these could have undesirable 

effects on project performance and achievement of project objectives. 

Part of inaccuracies happen in planning stage might be attributed to 

inaccurate estimation of activity duration, usually overestimation (Goldratt 

1997).Assuming that each activity in average has given 20 percent more time for 

executing, will end up by 20 percent of inaccuracy of whole project. 

 For activity duration estimation, average productivities are usually available 

as an aid for estimation, but these averages must often be modified in light of the 

special conditions of a job or site. Activity durations are typically estimated as the 

planned quantity of work divided by the expected productivity. A similar approach 

may be used for activity cost estimation (Diekmann, J. E., 1983).Forecasting 

construction operation productivity is experience-based due to the complexity 

involved according to experience, an estimator can intuitively adjust the standard 

rates in productivity books to estimate for an operation in given project conditions. 

However, such practices do not guarantee a consistent estimate due to the lack of a 

binding mechanism that relates the present case to past patterns. Mathematical and 

statistical models have been applied to productivity forecasting. However, the 

application of such models has to be based on arbitrary assumptions to simplify the 

mathematics, which limits their use in complex situations. Mathematical models only 

deal with operation efficiency and rely on input from the user of operation attributes 

such as the labour skills. They themselves do not address the impacts of environment 

factors and incorporate such effects on a productivity estimate. 
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To give a specific example, when estimators estimate the production rate for 

a wall formwork installation activity, they would look at the production rates of the 

same activity executed at different locations and achieved in past projects. Even for a 

given past project, an estimator would be faced with multiple, highly fluctuating 

production rates for the same formwork activity executed at different times and 

locations (Kiziltas and Akinci 2009). 

1.3.  Aim and Objectives: 

This study was initiated with the aim of developing a model that can be used to 

predict the construction duration of major structural elements in the concrete skeleton 

buildings in a reliable and practical way. Contractors can thus use structural element 

characteristics, as given in the worksheets, and other data which are available and 

predictable in the planning stage to estimate the actual amount of time it would take 

skeleton of the building to be completed and constructed. To successful 

accomplishment of this, the following stages are identified:  

1. To study the an appropriate and applicable methods of activity duration 

estimation; 

2. To Identify the factors affecting the structural activities; 

3. To develop a prediction model for activity duration estimating. 

1.4.  Scope and Limitation 

The scope of this project limited to most recurrence and major structural 

elements in the concrete skeleton building listed by beam, column and slab. Also the 

time of activities will be calculated separately for each element‟s Formwork 

installation, reinforcement installation and concreting works. 
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Since this study is looking for a comprehensive model which could be 

applicable in the regular construction projects, some factors such as delay of 

payments, methods of procurements and other factors which are not predictable in 

the planning stage of the construction project, will be ignored. 

In Addition, data collection will be held in the Malaysia, so the model will be 

suitable for Malaysian construction projects. 
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1.5.  Brief  Research Methodology 

 

 

 

Figure 1.1 Research Methodology flow chart 
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1.6. Summary of Chapters 

Chapter one consists of introduction to issues of the estimating and its 

importance for the construction industry, stating the problem of having no accurate 

model for predicting of construction activities, aiming to develop a model  that can 

be used to predict the construction duration of major structural elements in the 

concrete skeleton buildings, scoping the project for the Malaysian construction sites 

and giving a summary bar chart for the research methodology. 

In chapter two the literatures of predicting models which have been 

successfully implemented is studied. Consequently, an argument is held in order to 

select the most reliable and applicable one. Then, factors which have the possibility 

to affect the duration of construction activities is discussed. 

In chapter three the methodologies that have been used in this research to 

fulfill the objectives of this project are discussed. Also the required software for this 

project are mentioned. 

In chapter four, firstly, the data collected from construction sites and 

international websites. Then, several interviews are held to find out the affecting 

factors in duration of construction activities. These factors are being incorporated in 

developing ANN models. Finally, the models tested and their accuracy measured due 

to some of collected data.  

In chapter five the achievements of this project are discussed and the findings 

are explained. The recommendations and the future studies which can improve this 

project or this type projects are stated in this chapter. 
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