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ABSTRACT 

(The increase in nwnber of populations with an improved standard of living in 

communities and the effects of extensive land use particularly in gravity feed water system 

catchment areas have caused a tremendous increase in level of demand for treated water in 

rural areas. Thus, a precise decision to embark for the upgrading of the existing or 

construction of new water supply infrastructures to meet the growing need and future demand 

has become an essential requirement for water supply agencies. Further augmentation of 

treated water from source of sufficient supply can be achieved through expansion of existing 

distribution network by upgrading or installation of new water main. 

The objective of this study is to dev<:lop a hydraulic model that can be used as a 

management tool for water distribution system and check the supplying capacity of the 

proposed Bau-Lundu trunk water main. The analysis of the hydraulic modeling for the 

proposed trunk main is conducted using EPANET software. The projected peak water demand 

up to year 2022 is used in the model application. Hydraulic simulations are performed to the 

trunk main in six scenarios using steady state analysis. After examined the performance and 

advantages of each scenario based on residual pressures, construction feasibilities and 

economical aspects, the most acceptable scenario is selected. By virtue of the trunk water 

main has been successfully analyzed in different scenarios and computational results are 

produced, therefore a hydraulic model as water management tool has been fruitful as 

demonstrated. 
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ABSTRAK 


Pertambahan bilangan penduduk dengan peningkatan tara! hidup masyarakat dan 

kesan penggunaan tanah secara meluas terutamanya di kawasan sistem tadahan air graviti 

telah menyebabkan kenaikan mendadak tahap permintaan air terawat di kawasan luar 

bandar. Oleh itu, keputusan tepat yang menjurus kepada penambahbaikan infrastruktur­

infrastruktur bekalan air yang sedia ada atau pembinaan yang baru untuk manampung 

pertambahan keperluan serta permintaan masa hadapan telah menjadi agenda penting 

agensi-agensi bekalan air. Pengambilan tambahan seterusnya isipadu air terawat yang lebih 

besar dari punca bekalan yang mencukupi boleh dijayakan menerusi pembesaran jaringan 

pengagihan yang sedia ada dengan penambahbaikan atau penyambungan baru saluran air. 

Kajian ini bertujuan untuk membentuk satu model hidrolik yang dapat digunakan 

sebagai alat pengurusan system pengagihan air dan memeriksa kemampuan bekalan untuk 

projek cadangan saluran air utama Bau-Lundu. Analisa model hidrolik untuk cadangan 

saluran utama dibuat dengan menggunakan perisian EPANET Unjuran puncak permintaan 

air sehingga tahun 2022 telah digunakan dalam aplikasi model. Simulasi hidrolik telah 

dijalankan ke atas enam situasi saluran utama menggunakan analisa berkeadaan tetap. 

Setelah prestasi dan kelebihan setiap situasi dikaji berdasarkan tekanan sisa, keboleh-binaan 

dan aspek-aspek ekonomi, situasi yang paling sesuai telah diplih. Memandangkan saluran air 

utama telah berjaya dianalisa dalam situasi yang bebeza dan keputusan-keputusan komputasi 

telah dapat diwujudkan, maka satu model hidrolik sabagai alat pengurusan air telah dapat 

dijayakan seperti yang ditunjuk 
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CHAPTER 1 


INTRODUCTION 


1.1 Introduction to Water Distribution System 

A water distribution system is an important element in water engineering that conveys 

potable water to a community and distributes water to individual user. The systems are 

usually designed to satisfy the water requirements of domestic, commercial, industrial, and 

firefighting purposes. It should be capable of meetin~ the demands placed on it at all times, 

and at satisfactory pressures and quantity. Pipe systems, pumping stations, storage facilities, 

fire hydrants, house services connections, meters, and other appurtenances are the main 

elements of the system (Viessman et ai., 2005). 

The capacity of the distribution system to cater for future demand is essential to 

ensure sufficient water can be supplied with minimum interruption. The supply of water from 
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source to customer relies on a pipe network system graduated from large pipes at sources, 

down to small pipes servicing houses. The larger pipes in this system are termed trunk mains, 

represent the prime asset of water systems. Failure of trunk mains can cause loss of service to 

large populations for extensive periods and significant damage to property and social fabric 

(Walkley, 2010). 

In many cases, pipeline pressure is not sufficient for supplying the desired demand 

especially for rural area due to the increase of water demand and failure of the aged water 

system. Water supply agencies are required to constantly evaluate the level of their existing 

water supply systems to meet a certain level of the services so that large group of users should 

receive their original demand. Thus, water distribution system has to be properly designed 

with accuracy and at economic cost where possible (Davis-Sorensen, 1969). 

Analysis and design of complex piping networks can be tedious, especially if the 
. 


networks consist of large number of pipes and system appurtenances (HDR Engineering, 

2001). Manual calculations may not be practical to obtain results simultaneous and 

repetitively. In considering these reasons, the use of computer software for designing and 

analyzing the system is appropriate. Hydraulic modeling technology involving pipeline 

system has rapidly evolved into an essential tool to facilitate design and optimized 

management of reliable ~ater distribution systems. 
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1.2 Problem Statement 

Since the beginning, Jabatan Kerja Raya (JKR) has maintained the water distribution 

systems for Bau, Lundu and Sematan as 'stand alone' system by on-site operators or 

supervisor. However, with the growing population and development over the regions, JKR is 

now required to augment the existing water supply by connecting to Kuching Water Board 

through its Batu Kitang water treatment plant. Therefore, the management of the distribution 

system requires a more holistic and integrated approach to both day to day operation and 

maintenance planning. With linked systems, a failure with a key component in one system can 

impact on other systems. 

The need for system planning of operators and for a solid understanding of the 

dynamics of the overall linked system by managers is high. This understanding can be 

achieved with the aid of computer analysis using hydraulic modeling (Cardno, 2006). 

With the development of present computer technology, one way to ensure the meeting of 

requirements mentioned above is to simulate the pipeline network using hydraulic software. Thus, 

a network model must first be developed to ease the intending tasks. This appropriate model then 

is utilized to optimize the management of water distribution system including monitoring the 

existing and predicting the future water demand that can subsequently result in reliable water 

supply infrastructures for water agencies. 
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1.3 Objectives 

The objectives of the project are: 

i) To develop a water supply management tool by creating a hydraulic model 

selected main pipe for a water distribution system; and 

on a 

ii) To check the water supplying capacities using the developed model, for water supply 

planning purposes. 

1.4 Scope and Limitation 

i) 

ii) 

iii) 

iv) 

The study focuses on the water distribution system for rural water supply project 

named "The Proposed Bau-Lundu-Sematan Regional Water Supply Scheme". 

A hydraulic model is developed for the pew proposed trunk water main from Bau to 

Lundu of the proposed project. 

The modeling effort involves EP ANET as the modeling software. 

Data for model application is obtained from the preliminary design report (KT A, 

2002). 
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CHAPTER 2 

LITERITURE REVIEW 

2.1 Water Supply System 

The human search for pure water supply must have begun in prehistoric times. Much 

of that earliest activity is subjected to speculation. Some civilizations may have led water 

where they wanted it through trenches dug in the earth. Later, a hollow log was perhaps used 

as the first water pipe. Earliest archeological records of centralized water supply and waste­

water disposal were dated back about 5000 years, to Nippur of Sumeria. In the ruins of 

Nippur, there was an arched drain, each stone being a wedge tapering downward in place. 

Water was drawn from wells and cisterns. An extensive system of drainage conveyed the 

wastes from the palaces and residential district of the cities (Viessman, 2005). 
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Provision of an adequate quantity of water had been a matter of concern since the 

beginning of civilization. Even in ancient cities, local supplies were often inadequate and 

aqueducts were built to convey water from distant sources. Such supply systems did not 

distribute water to individual residences, but rather brought it to a few central locations from 

which the citizens could carry it to their homes. 

Until the middle of the seventeenth century, pipes which could withstand significant 

pressures were not available. Pipe made of wood, clay, or lead was used, but generally was 

laid at the hydraulic grade line. The development of cast iron pipe and the gradual reduction 

in its cost, together with the development of improved pumps driven by steam, made it 

possible for small communities to gain public supplies, where water was delivered to 

individual reside~ces (McGhee, 1991). 

2.2 History of Water Supply in Sarawak 

The first agency to carry out water works in Sarawak was probably the Public Works 

Department (Jabatan Kerja Raya or J.K.R.) during the late 19th century. Two other agencies, 

the Kuching Water Board (KWB) and the Sibu Water Board (SWB) were fonned in 1959 to 

supply treated water to the Kuching and Sibu town areas. A fourth agency, the Medical 

Department became involved in the supply of untreated 'water to remote communities in the 

rural areas from 1967. 

The earliest recorded water supply system is the one for Kuching, the capital of 

Sarawak. In 1887, Kuching obtained its water supply from a nearby stream, which provided 

100,000 gallons per day for only 8,000 people out of the town's total population of 25,000. 

This supply was soon found to be inadequate and an alternative source at the Matang Hills 
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