USRI IR Wo 78,

Final Report .
for - |
The Ma_s_tef Plan Study of PublicTranspOrt'S_ystem'

~ Negara Brunei Darussalam

June, 1985

" Japan Intemational Cooperation Agency

'S D F

85 — 082







- N LiBRARY

u&a&mmmm

OXeeaL7)






Final Report
for - S
The Master Plan Study of Public Transport System

in

‘Negara Brunei Darussalam

June, 1985

"/ Japan International Cooperation Agency



EE ) F R

AN g6 1.30 | 103

| AH -

B 4o, 123’77 SDF




PREFACE

In responee to the request of the Government of Negara Brunel.
Da1ussalam, the Government of Japan demded to conduct a study on
the master plan of the pubhc transport system 1mprovement pro]ect in
'Negara Blune1 Darussalam and entrusted it to the Japan Internatlonal"

: Cooperatmn Agency (JICA)

The JICA sent to Brune1 a survey team headed by Mr. leokazu '
'Ito from August 6 throuch October 13, 1984 ‘

_ The team exchanged vlews with the off1c1als concerned of the
Government of Brunei on . the pro]ect and conducted a field: survey in
the - reglon 1nvolved After the team returned to .Japan , further .

studies were made and the present report has been prepared
I hope_ that Ithis_ report will serve for the develop_ment of the
pr_oject and contribute to the promotion of friendly relations between
our tw'o countyies. L
I wish to express my deep appreciation to the offlclals concerned

of the Government of Negara Brunel Darussalam for their close co-

. operatlon extended to the team,

June, 1985

ford e

Keisuke Arita
President

Japan International Cooperation Agency
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‘Currency Equivalent . o

1

Currency Umt Brunei’ Dollar

T

US$ 1.00 = B 2:,09_'f .

it

B$ 1.00 = US$ 0.48

System’ of Weigh_{s aﬁd"Mea'sures'._ Metric

3.28 feet (ft)

1.

1 ﬁléfier (m)

10,76 square feet (£12) .

' 1 squa{ré_':meter"-(mz):

1 cubic meter (m®) =35.29 cubic feet (ft?)

"

1 kilometer (km) = 0.62 mile

1 square 'kilometer (km?) 0.39 séiﬁai‘e mile

‘2'.-4'? acres .

1 ﬁec'tare _(h_a)

1 metric ton = 2.204 pounds

1§

1 gal]on. 4.55 liter

In all fi-gl-ires' d'ecirﬁa.l poin_t'. is indicated with a dot and thoﬁsand ,

'inill'.ic'm and billion are marked off with a comma.
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_CHAPTER 1 INTRODUCTION |

1-1 Buckground' '

'Iri.' response to  the req'ues’t of the Government of Brune1
.Darussalam,- ‘the Government of Japan has dec1ded to conduct the
Master Plan Stud‘,r of the Public Transport System in Negara Brunei
Darussalam (heremafter referred to as "the Study”) “The Japan
Interna_.tlonal Cooperatlon Agency (heréinafter referred ‘to_es "TICAMY,
“the official_' ='egency responsible. for th'e implementation of technical
coo‘pe_ra_t'ion_programme of the Government of Japan, has accordingly
undertekeﬂ- the Study in accordance with the relevant laws and
1egu1at1ons in force in Japan, in close cooperatmn with the Brunei

Darussalam author1t1es concerned.

'J_i‘he‘ country of ‘Brunei'Darussalam as an oil producing country
~ being endowed with the ample natural underground resocurces has, in
"rec'ent yeare, 'ac.hieved ‘the remarkable increase in its economic
~ growth, 'ra'.‘pic'lly' increased the national income, and become an

economically rich country.

This economic richness of the country has 'resuited in the
occurrence of a wide- spread of prlvate cars which is accompanied by
delay in development of the public transpor’c sector of the couniry.
As a result, traffic congestlon ‘of high density has been brought
forward in the capital city of B.S. Begewan_ _ahc_l is m'ak'ing it
increasedly difficult to ameliorate socio-economic activities. Moreover,
it is predicted to cause a future shortage of the public transport

capacity io even between the metropolitan area and satellite cities.

1-2 Objective of the Study

The objective of the Study is:
To prepare a Master Plan for the improvement and an intermediate
programme of the Public Transport System within the study area,
taking into account existing plans, programmes and transport pohcy
where no restrictive policy is established by the government to use

and own a car at present,



. The main target year of the Study is the year 1995 .A.D.

1-3 Siudy Ared | : e

The wholc, country is the oble;.ct for "computation. of mchces of
current situations as well as estnnated indices for the future such as
population, economic frame_and traffic demand. - Although an area
having relaﬁ\'rely. iargé populatirons is _t'he_ objects for eStablish_ment of
pﬁblic transport improvement programs, relevant fa;:ilities programs

and road faciliti_es'programs in concrete,

That is, the whole country is the study area, but the prog,ect
area for fac1l1t1es proglams in concrete are urban areas and their
relevant areas such as “B.5.B, Muara, Tutong,‘ Seria and Kuala

Belait, as shown in Fig. 1-1.
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1-3-1 Traffic Zones

Brunei- Muara, - 1nclud1ng B, S 5., Belalt Tutong and Temburong,
are four administrative districts in Negara Brunei Darussahm. Theré
has been set four ch_strmts and one-munmlpallty zone, correspondﬁng
these administrative districts. Then each  district zones div1ded into
twenty-four . zones, considéi‘ing =the Land-use, netwark of 1'0'1(1
facﬂﬂﬁes'and gquraphicaﬂy. The imporféht afeas, BruneL4ﬂuara and
B.S.B., for aﬁalyzihg the public transport in the districts are
divided mto smaller zones (closer - areas to C. B D. Centra-l"_]._?':usi_ness

District) w}nch depends on traffic vohune.

The limits of smaller zones are considered equwalently to the

categonzed unit of census for Mukim and Kampong.

'Zone Numbers, see Téble lﬂl to 1-_-2
Zone Maps, see Figure 1-2 to 1-4

Table 1-1 Zone Code Table

District ’ Zone

Code District -Code. ' NQTE
11 © Pusat Bandar
12 Kianggeh
13+ Tasek
i0 ' B.S.B. : 14 Kumbang Pasang
15 . Jalan Tutong
16 " Kampong Air (1)
17 - Rampong Air (2)
21 Kota Batu
22 ‘Berakas (1)
23. Berakas (2)
B 24 Berakas (3)
20. 30 Brunei-Muara 25 © Gadong (1)
> District 26 Gadon‘g (2) '
27 Kilanas
28 SengkurOng
29 Pengkalan Batu -
30 Lumapas
31 Mentiri, Serasa
Belait 41 Kua}a Belait
40 District 42 Seria
+ 43 Labi
50 Tutong 51 Tutong
District - 52 Lamunin
60 _ Temburong 61 Temburong




Table 1-2 Land Use Characteristics

Z;gﬁ Land Use Chérécteristics Pdp$;?§ion ?op$ég§ion
11 Central Bu31ness District - (C.B.D) 2,969
12 Around c. B D. : : B 3,831
13 Around C. B.D. ' _ _ 4,482
14:  Around C.B.D. _ 6,287
15 Around C.B,D. - 5,208
16 Kg Ayer Reéidential-Aréa 11,167
17. Kg Ayer Residential Area o o 15,958
21 Colonles of Farmers & Fisherman and New 4,587 6,554
_ Re31deutlal Areas
22 Sub-town (Government & Mun1c1pal g ' | 10,786

- Qfficers} _

23 Colonies of Farmers and New Re51dentlal ' 4,563
_ Areas
24 Large Scope prolects of resettlement 7,408

Areas _
25 Sub~towns (Government & Municipal = 3,933
' offlces ‘and industrial zome - '
20 Laxge Scope projects of resettlement 5,993
Areas
27 Farmers_coldnies around the town 3,623 5,344
28 Farmers colonies around the town 3,596 6,365
29  Farmers coloniés around the town 1,683 2,932
30 Farme:s colonies around the town 2,284
31 Harbor and its related industry district 3,714 8,167
41 Designated Industry regions 14,239 19,328
42 Designated Commerce Industry regions 20,824 23,415
43 Hilly Backcountries 7,320 8,025
51 Designatéd Tertiary Industry regions 9,562 14,828
52 Colonies among hilly country areas. 6,297 6,787
61 Colonies among hilly country areas 5,224 _ .6,218

Total | 192,832
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1-3-2  Traffic Survey Points

‘The traffic survéy of ei'gh't categories has 'opm'.ate‘d, as follow:

(1) .:Road__—side 0.D., survey.
(2) Bus passenger survey.
(3) One week traffic count'_survey..
(4) 24 hour traffic count sill'vey.
(5) 12 hour traffic count éprvey. ‘
(6) Traffic count at the intersection.
(7) Actual survey in parking areas.
(8) ‘Bus floating sur#éy.
Each survey pbints are_shown in Fi_g..- 1-5 to 1-7.
(1) Road-side origin and destination (O..D_.) survey
The road-side - O.D. surveys were. operated  to
understand the trips of the origin and the destination -of
:car -users, Interwews were made 2t ten sele(,ted points
which were made up of four pomts on 'rad1a1 routes crossing
the cordon line around urban areas of B.S.B. Four points
in and around central business districts (C.B. D Y, and two
points on main motor-way running in the wvicinity of urban
bouhdary areas. Points, numbers an'd. survey.data.. are as
follows: |
Table 1-3 Poinis of OD Suzvey
No. of S
Survey Station Name - Data Road Name
Point '
1 Kampong Sengkurong 16!'Aug.. JILN, Tutong
2 Kampong Lambak 16/Aug. JLN. Berakas
3 Kampong Manggis I1I 15/Aug. JLN, Muara
4 Kampong Sungai Besar 15/Aug. JLN. Kbta Batu
5 In front of the High Court 18/Aug. JLN, Tutong
6 S. Tungkadeh 20/Aug. JLN. Kubang Pasang
7 Kampong Mabohal _ 22/Aug. JLN. Kebangsaan
8 In front of Craft Center 22/Aug. JLN. Residency
‘9" Kampong Sungai Liang 21]Aug. “JLN. Tutong
10 New Intersection 21/Aug. Coastal Highway




(2)

Bus passenger survey

The bus passenger survey was operated to study the
origin and' destination of the bus-users. The interviews
were niade at six points, four points on radial routes which
cross  the 'urbaﬁ'b'ounda'ry cordon lines of B.S5.B. The
urban boundary of Belait and Tutong is made for ohe point, .
and the  rest  of one, more point is the bus-station in
B.S5.B..

Tabie 1-4 Points of Bus Passenger Survey

No. of

Survey Station Name ‘Date’ ‘Road" Name
Point P . _
1 Kampong Sengkurong 16/Aug, JLN. Tutong
2 Kampong Lambak . 16/Aug. JLN, Berakas
3 Kamﬁoﬁg Manggis II 15/Aug. JLN. Muara
4 Kampong Sungai Besar 15/Aug. JLN. Kota Batu
9 Kamporg Sungal Liang 21/Aug. JLN. Tutong
B.S8.B. DBus Station _ 18 20/ .
: ' ' Aug.

(3) One week traffic volume count survey

One week traffic volume count survey was made at the
certain point to study the typical paftern of the weekday

fluctuation. See table below.

Table 1-5 Point of 1 Week Traffic Count Survey

No. of - . —
Survey Station Name ' Date " Road Name
Point -

C Simpang Lamunin 23-29/Aug.  JLN. Tutong

(4) Twenty-four hour Traffic Count

The twenty-four hour traffic counts were operated to
‘get the right number of fluctuations at two points. One
point on the main road in urban area and the rest was on
the main road between urban area and the other,

See table below.

. g J—



Table 1-6 Poinis of 24-his. Traffic Count Survey

No. of
Survey Station Name . Date " Road Name
Point _ ' o . _
a In front of Istana ' 24, 25/pug JLN. Berakés
Edilnburgh _ :
c Simf)ang I;.amunin | 24, 25/hug. 3 JLN. Tutong
(.5) Twelve hour Traffic Volume Count
The twélve- hour traffic véluiné_ (ﬁount was 6perated _ét '
eleven points. The counting at six points were tIO'get hold
of the maih traffic volume of the roadside O.D, and. the
counhng at ﬁve ponms werein getthe exact amountln the
zones where we were not able to hold the detalls during the
0.D. survey. ;
See Table below:
Table 1-7 Points of 12-hrs, Traffic Count Survey
No. of _
Survey Station Name :  Date Road Name
Points : : o _
1 'Ka@pong.Sengkurong-- 16/Aug. JLN. Tutong
2 Kampong Lambak - 16/Aug. - JLN. Berakas
3 Kémpbng_Manggis-Ii  15/Aug._' “JLN. Muara
4 Kambong Sungai Besar 15/Aug. oo JLN. Kota Batu
9 Kampong Sungai Liang 21/Aug. JLN. Tutong
10 New.InferséﬁtiOn on the 21/Aug. . Costal Highway
Coastal Highway . ‘ _ _
b Simpang Jerudong 23./Aug. JLN . _Jerﬁddng
d Simpang Lamgnin - 23/ aag . JIN. Lamunin
e Kampong Serémbangun 23/Aug; JLN. Tutong
f Simpang Labi Seria = 21/Aug, JLN. Labi
g Simpang Belait Kuala 23/Aug. JLN. Tutong
Belait




(6) Traffic Volume Count at Intersection
The traffic volume count at intersection was op_erafed
at twelve points in the central business ‘district .(C.B.D.).
- The counting at intersection is to hold of the analyses for

" the traffic flowing between zone to zone in central B.S.B.

~ Table 1-8 Points of Traffic Count at Intersections :

No. of

Survey Station Name - .~ Date . Road Name
Point : , ' :
A Simpang'Sekolah 20/Aﬁg. . JIN. Sekolah-
- JLN, Kumbang Pasang JILN. Kumbang Pasang
B Simpang Sekolah = 28/Aug.  JLN. Kebangsaan
- JLN. Kebangsaah JLN. Sekolah
C Simpang Kumbang Pasang 29/Aug.  JLN. Tutong .
JLN. Tutong - JLN. Kumbang Pasang
D Simpang Stoney 27/aug. - JLN. Tasck Lama
JLN. Tasek Lama ~ JLN. Stoney
E Simpang Gadong . 28/Aug. JLN. Kumbang Pasang °
JLN Kumbang Pasang _ JLN. Gadong
F ‘Simpang S. Kianggeh 29/Aug.  JLN. Residency
JLN, McArthur ' - JLN. Sungai Kianggeh
o JLN. McArthur
G Simpang Haji Basir 27/Aug.  JLN. Tutong
JLN. Tutong JLN., Haji Basir
H Simpang Kg. Kiarong Gadong 18/Aug. JLN, Tiutong.
JLN, Tutong : : JLN. Kg. Kiarong Gadong
I SiﬁpangﬁLiﬁtang : 30/Aug. JLN. Haji Bésir
JLN. Kumbang Pasang JLN, Lintang

JLN. Simpang




(7) Actual Survey in Parking Areas
The survey of the parking areas in the central parts
of B.S.B. were operated for twelve houy survey from 7:00
a.m. to 7:00 p.m.'-ahd interviewed to drivers in the central
- area- of B.S5.B. by twenty member of survéy-, dated 30,

August, ' '

(8) Bus Floating Survey

The bus floating survey was-operated to consider the
present bus schedule speed and its required time, Four

routes were made for the survey.

Table 1-9 Routes of Bus Floating Survey

Direction : o _Dat'e
B.S.B. —_'Berékas : 27/Aug.
B.S.B. - Muara, Serasa : 27, 28/Aug,
B.$.B. - Seria . 28/Aug,
B.S.B. - Jerudong 28/Aug.
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1-4 Scope of the Study

1-4-1

Study Items

“The

(1)

- (2)

Study covers the following items:-

Field survejr a;m_d' analysis

Fiéld survey of existing land-use p'laniling; éxisti'ng 'cify
planning, existing road famhtlcq, existing pubhc transpor

ne‘twmk, prescnt state of tr afflc: condxtlons, ete.

’I_‘_r'afflc_ survey and 1ts_' analysxs _

‘Data- collectxon and' 'i:hterviéw with relevant  Government

Departments and concerning agencies for necessary items of

‘the Study.

Socio-economic activities forecast.
T_r'affic' demand fore_ca'st.

Ev'aluation of 'exisﬁn'g 1'dad'faciilities'.

' Evaluatlon of ex1stmg pubhc transport system.

'Formulatlon of Pubhc Transport 1mprevement plan based on

Field Survey and Analysxs mentioned above covering the

_following items.

Bus and taxi operation.
Adm'i'niSt_ration' and organization' of ‘Public Transport..

Road facilities, terminals and _trsiffi_d control dev'iceé.

Preliminary design and cost estimate,

_ Traffic mahagemen'_t-'.

T'raﬁsport policies _and rég.ulation.s.

1-4-2 ’viethodology.of the 'S'tudy

This survey can be d1v1ded into three stages of (i) preparatory-

work in Japan, (ii) field survey. (111) data analy51s in Japan.

State-wise 'study works are summarized as fdilows:

...__]6“
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1-5 Orgmnizﬂi‘mns, Work Schedule _
_ 1—5»-1 Olgamnhon of the Advisory C‘ommlttee

This sutvcy has been calrled out by the study team with the
consultation’ of Adv1501y Comm:ttee both of which have bcen orgamaed

by the Japan Internatmnal Coope1 atmn Agency (JICA)

The a.dv1sory committee comprlzeb followmg flve metmbers:

Cha_irman : Mr, Tadash1 EGAWA
| | . Ministry’ of Transport

- Committee Member : Mr. Tnéhio SAITO

(Public Transport) Ministry of Transport
Com.m'ittee Member -+ Mr. Masahlto MORIYAMA

(Tr__a'sriqur:f Ecbnom'y) Ministry of Transport

Committee Member ! Mr. Tsuguharu TORII
(Traffic Planning) _ Miniétry of Construction
' Committee Member = Mz, Yoshiki . SHIRAI
(Traffic Study) o '_Japan Regional Development
_ _Corporatlon .
Coordinator - Mr, Tadashl SATO
' 'Japan internatlonal Cooperatmn
Agency
Coordinator L Mr, Yoshiya’ OHOSHIMA
' " Japan International Cooperatioﬁ
Agency '



1-5-2 Organization of the Study” Team

The organization of the study team is ‘shown beluw:

Organization of the Study Team

Team Leader

Japan Engmeermg Consultants Co.,
Pubhc Transport Planmng and City
Planning

Japan Engineering _Consult'ants Co.,
Public Transport Planning and City
_Planning

Japan Engineering Consultants Co.,
Transportation Facility Planning
Japan Enginée_ring- C.onsulta'nts Co._,
Traffic hdanageméht

Japan Engineering Consultants Co.,
Traffic Study 7
Japan Engineering Consultants Co.,
Trahsporta_ﬁon Economy

System Science Consultants Tnc.

Coordinator

~Japan Engineering Consultants Co.,

Ltd

Ltd,

Ltd.

Ltd.
Ltd.

Ltd.

leokazu ITO

Tsuyoshi TAKAHASHL
Hisashi MUTO

Mitsuo TAKAMATSU

‘Toshiaki SHIMAUCHI
Ltd. '

Yasushi OWAKI
Nobuo TSUCHIHASHI

Yoshimitsu KIKUCHI



1~5-3 Organization of the Counterpait Committee

1.

16.

11,

12,

Mr. Aivang- Mohd Kassim bin-Haji Johan
Acting Controller of Land Transport
Ministr y of bommumcatmn '

Mr._Pg Rak'twi bm Pg Haji Sdb]i

Acting Deputy Controller of Land Transport Dep’urtment
Mmlstry of Communication . S

Mr. C.E.C. Stratford

Deputy Comm1851oner 'of .‘ Town ~ and Coimt’ry Planning,
Ministry of_Development ' : : : .

Mr. Hong Kok Serg

'Town and Country Planmng Offlcer M1n1stry of Developmenti

. ‘vlr L1m Lam Keong

Assastant Dlrector of Public’ Works, Mmlstly of Development

Mr. Rashld Haji Abd Rahman _
Public Works Department Off1ce1 R Mlmstry of Development

Mr. Sald B, Rokpos Ha]1 Hashim :
Pubhc Works Department Officer, Mmlstry of Development

Mr. Awang Abu Bakar bin Dato Hajt Osman

Deputy Supermtendant of Pohce, Royal Brunei Pohce

Mr. Pehin Abd, Latzf bin Ha31 Ghapar _
Actmg Deputy Supermtendant of Pohce, Royal Brunei Police

Mr. Diris Haji Belaman
Economic Planning Unit Officer

Ministry of Finance

Mr, Chua Pheng Siong
Assistant Director of Econimic Planning Unit

Ministry: of Finance

Mr. Saifon bin Awang Besar

Ministry of Communication
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CHAPTER 2 GENERAL CONDITIONS

2'-.1. Nutumi Conditiun

Brune1 covers a total area of 5,765 sq, km. and is situated on
the north—west ‘end of the island of Borneo, between east longitudes
114° 23' and 115° 23' and between north latitude 4° and 5° 5, It has
a. common border ‘with Sarawak of Malays1a, which also divides Brunei
mto two -parts... The eastern ‘part of the country, compmsmg the
Temburong District, is mostly rugged mountamous terram rising to
1,849 m (55 470 £t) at Buklt Pagon.,

'I'he 'Western part of Brunei, comprising the Brunéi Muara,
Tutong and Belait dlStI‘lCtS, is predominantly hilly to Iow lands below
91 m (2, 730 ft) but rising to 305 m (9, 150 ft) along the Sar‘awaklan

: bordel .

©2-1-1 Geography

The land surface of the study area is develbped'on. a bedrock of
tertiary age, comprising sandstones, shales' and . clay..: The
comparatively youthful state of the cycle of geologlcal erosion, the
nature and angle of the d;p of the strata and the climatic factors of
high ‘rainfall and high températui‘es which maintain a dense. cover of
forests on all landform is _mdu'l'ding of this surface into undillating
ridge and valley terrain.

Along the r_no:torn*way, running west_wai‘_d of Muara, cdasf_al plain

Sediment Lians Formation and by Jalan. Tutong, parallel laminated

sandstone, which are forming consolidated sandstone strata.

The . coastal 'plziin consists of a flat lying lowland area 'crossing
by fluv1al : in delfaic areas. Flat, mainly swampy, allu‘.'lum
occuples most of the coastal area, and extends as broad be]t up “the

valleys of the Belait and Tutong rivers.

2-1-2 Meteorology

" Bruneéi has a tropical- rain climate. This is characterized by

constant humidity and h.eavy rainfall. Temperatures are high
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throughout the year with an extreme annual range of temperature of
73°F to 89°F. Relatwe hurmdlty s high with an average fluctucxtlon
between. 67% to 91% throughout the year. . The rainfall records from
Mentiri, Taéek' Dam, B.S.B., Luahan,: Jerudong and ;Kilanas’ }‘ai.nfall
qfation-s, _W}iiéh are s:tuated .'a,lo'ng. _arierial' roads COvering.
Brune1~Mua1a D1str1ct Tutong District and Belait District (excluding

Temburong Dlstnct) have been collected as follows'

Rainfall Statfon - . Mean Rainfall (mm) . _ Rainfall Days
1. Mentiri R 2980 : “170°
. Tasek Dam 2970 230
3. B.S.B, - 3170 _ 170
4. Luahan-Jerudong - 2500 | 150
5. Xilamas 2570 180
6. Mulaut | - 2620 - 150
"~ 7. Birau Tutong 2500 . ._ 14.0
8. Sinaut Tutong 2460 140
9. Pekan Tutong o 2450 170
'10. Kampong Benutan - . 3180 : 260
11, Seria - 2920 - . 180

2-2 an_'i_bnul ‘Eco_ﬁomy o

_ The general indicator of the nafi_bné.l economy ,ii.S Gross Domestic
Product (GDP) by which the ﬁomp’arable size and growth trend of
economic actwitiés “in the country may be traced. In Brunei,

estimation procedures of - GDP by the Economic: P]annmg Unit {(EPU) |
was changed in 1977. GDP in nomlnal terms has been aggregated at "
market prices until 1977 and at current prices after 1977. Two kinds
of nominal GDP are available parallelly for 4 years of 19?4 1975 1976
'and 1977. GDP in real terms has been estlmated since 1977 onward

and is avallable at this moment only for the perlod from 1974 to 1982,

_ Table 2-1 shdws nominal GDP, Consu_mer Price Index and the
value of GDP deflated by the Conéﬁmer Price _Iﬁdex. Against the
accelerating inflation, a rapid increase in nominal ‘GDP is found. . The

rise of oil.pr_'ices especially in 1974 (cor.responc.iing. to the effect of the



first ol ‘erisis in the world economjr) inight be considered as a majOr
reason of this phenorﬁenﬂ_n. On the contrary, thé *iniernational
pre'ssure. to- decrease oil prices has resulted in the decline of nominal
GDP since 1980, | |

T'lble 2~ 1 GDP at Market/Current Prlces, 1963 — 1982

Unit: leoﬁ

Yoar GDP at.. ‘  GDP at . ConSumer'Pfige Deflated
Market Prices Current Prices Index (1974=100) N &11)
1963 283.3 - 74,4 380.8
1964 ° 300.6 o 7646 392.4
1965 38,0 - - | 75.6 - 460.3
1966 . 405.2 - S 76,2 531.8
1967 424.3 - 82,9 511.8
1968 - 490.9 - 84.6 580.3
1969 491.7 - 8.0 585.4
1970 546.3 - 84.7 645.0
1971 600.9 - 183.1 723.1
1972 ¢ 762.6 - . 82.0 © 930.0
1973 976.0 - 899 1,085.7
1974 - 2,549.4 2,616.2 100.0 - 2,616.2
1975 2,696.3 2,770.4 118.5 12,337.9
1976 3,441.0 3,516.1 126.8 2,772.9
1977 3,849.4 4,226.8 143.7 2,941.4
1978 . - 4,415.2 151.5 2,914.3
1979 - ‘- 6,097.1 161.2 '3,782.3
1980 - ©10,553.6 169.9 L 6,211.7
1981 -  9.137.4 185.3 4,931.1
1982 - - f-.8,589.5 197.2 4,355.7

 Remarks: (1): Deflated GDP was obtained by the calculatlon using
GDP at market/current prices and Consumer Price Index

'(2:); By deflatlng GDP at current prlces after 1974.

Source: "Brunei Statistlcal Yearbook 1974/75 - 1981/1982“, EPU.
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'Real term GDP at constant price of 1974 is tabulated in'.Ta‘ble
2-2.° The exact trend of the economic growth mi'gh't be taken- hold of, .
during 1974 to 1982, From BS2,626 x 100 in 1974 to B$3,501 x- 10% in
1982, GDP m real telms grew, The detelloratmn in mternatlonal oil
market has affécted the value in 1980 and 1981 and increase rates
v1olent’ry changed over the paevmus years. The avelage growth rate =

of real term GDP was 3. 7% per annum In these 9 years.

'Iable 2~2 (;DP at Constzmt Prices, 1974 — 1982 _ _
pnit: B$105

' GDP at Constant ) TIncreasé Rate over
Tear Prices of 1974 ' the Previous Year (%)
1974 2,616.2 -
1975 2,625.6 0.4
976 3,154.8 20.2
1977 3,499.1 10,9
1978 03,7363 6.8
1979 6,579.3 22.6
- 1980 4,258.9 1.0
1981 3,292.6 -22.7
1982 : 3, 500.9 '6.3-'

Source: ”Brunei Statistical Yearhook 1979/1980 and
' 0 1981/1982", EPU.

The .rolé of individual industriai*seg_tbrs in the national economy
is réﬂéctéd in GDP. Composition of b'urreﬁt_ GDP is si‘;'own in Table
273 for the recent 9 years ~ The highest cohtribution to GDP was
'attamed by Mmmg/Quarrymg and Manufacturmg, which has been
around or over 80% year by year. WhoIesale Trend had the next
hlghest percentage contrlbutmn of 8.3% in the year 1982 ‘Table 2-4
gwes the real term produetmn flgure in each 1ndustr1al sector at 1974
-constant prmes for the same 9 years. Recently, ‘considerable high
increase’ was recorded in Wholesale Trade ;.ar.l.d.'higih rates in almost all
other seryiée industries while primary ‘sector (Agriéﬁlfﬁre/ Forestry/
Fishery) and Mininngﬁarrying. and Maﬁufacturing showed sfagnant

features,
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In  BrhﬁeL--6ﬂ::and gas-'based industry  is - categorized as
'Mining'lQuai-rying and Manufactuting in GDP estimation.  The
dependence of ‘the hatidnal ec'onbn'fy ‘on this sectoi 15 a- promment
cha1acter1stlc. HlthI‘lCdl]Y stated before 1%2 almost three quarters
of GDP Was produced by th1s sector, once depressed and apain its
magmtude has recovered since 197_4. Tables 2-5% and 2-6 give some
twﬂeﬁant:ﬁgures of this sector. . In 1982, 99.0% of exports W}ﬁch was
B$8,153 % 10° |

of this sector, ‘the trade balance of Brunei has:'been structually with

was derwed from this sector, Owing to the existence

surplus.

Table 2-5 Contribution of OxllGas Based Industry to GDP, 1961 - 1982

_ (Unlt %) _ :
_ :Year '.::- 1961 1962 1963.'1964 1965 1966 1967 -1968_'1569-
Contribution N - ' _ _.l
;2n§zz/§§nu_ 75.7 722 65.8 63.3 58.4 36,1 50.6 58.6 55.8
facturing
" Year T o70 1971 1972 1973 1074 1975 976 1977 1978
;&ou1: Shoh 544 64.4 8.5 88.9 87.3 88.2 82,5 78.3
Year ' 1979 1980 1981 1982
 do- 82.4 83.2 B1.8 79.4.

Remarks: (1): Percentage distribution of production in Mining/
Quarrying and Manufacturing sector in GDP at
market /current prices.

(2): Due to the d_iscrepanégfound in '_ofigirial_data in 1973,
addition of B$750 x10° was carried out to this sector.

Source: "Brunei Statistical Yearbook, 1974/75 -~ 1981[1982", EPU,
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Table 2-6 _Pr_oducﬁon in and Export from Qil/Gas Based Industry, 1971 - 1982

Production (10° tons) 'Expoft Amount (10% B$) T

Y.ear “Crude Natural =~ - Crude P.e'tréleurh Natural .. .

: Petroleum Gasoline 041 . Product . Gas . = -
1970 6,341 - 1 304.8 2.5 0.5  307.8
1972 g,95 271 462,0 3.1 L 2.0 467.1
1973 11,230 179 762.4  18.6 . 46,5 827.5
1974 9,433 358 1,970.2 . 86.6 2911 2,347.9
1975 8,777 421 1,940.0  97.9  425.0 2,462.9
1976 . 10,004 659 . 2,428.4 146.4 685.2 3,260.0
1977 10,540 603 . 2,704.9  126.8  1,121.3 3,953.0
1978 11,146 250 2,618.6 165.2  1,320.8 3,856.7
1979 12,257 . 737 3,936.4  285.6 1,480.4° 5,702.4
1980 11,172 838 6,090.2 577.1  3,045.4 9,712.7
1981 7,716 - 735 4;777.8  322.9 3,397.2 8,497.9
1982 7,906 710 4,572.5 226.3 3,275.0  8,073.8

Source: "“Brunei Statistical Yéarbook, 1981/1982", EPU.

Thus, the Vn"ati'onal ‘economy of Brunei has been- _heéVily
depéndent on the production and, prbéessii_lg of c_rud.'e oil and natural
gas. It is easily affected by the infernat_idﬁal “market si_tuation_"df_
demand and supply, and shows a drastic fluctuation 'ha\}iﬁg keen

effects to GDP.



2-3 Transportation
2- 3 1 Road and traffic condltion

Th.e vehlcle ownersh1p in Brunei is very hlgh (338 vehlcles per
© 1,000 persons, 1982) and the rate of the average annual increase is
13% ' ' ' '

The" 1ad1a1 road net works = are operated espe.ci.a}ly. around

B.S. B. , dealmg w1th the large motoring populatlon

- Only two lane roads‘ a‘re‘operated_ except the town-centre of:

B.S.B. and its eniry area. -

-Accor dlng to the plan of the Public Works Deparfm'ent, ‘the
length - of the paved road extension in total was 740.8 km. (463 miles) 7
_m the year 197_9, but at the p_l_‘esent, the _four lane road as a part of
radial 1'6ads near the town centre and the coastal road between Muara

and Terudong (two lanes  with provlslon, four lanes in future): has

also completed. - Four teen - ‘roads are how under construction (total
extension length, 144 km - 90 mﬂes) and wﬂl be completed before
1990, : |

Inner area of B. S B. there are qulte lots of traffic problems
with poor road capac1ties traffm concentration from radial roads and
double parkmg: problems in .the streets,_ There is no proper stream
regulation of autpmobiies besides _’t_:oo'.m'uch traffic jam in the peak

hours.

Small scale of business is operating buses as a major= public
transport (175 buses at the present). There is no proper time table
for buses and their bus network and services are poorly provided,

nor comforters.
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Table 2-7 Length of Roads o
. Unit: %

By Adminilstrative
Classification (1)

By Type.ﬁf Road Surface (2)

Year Total . ' - -
- State - District  Private : . P
- L 3 . p - Yni ved
Roads Roads - Roads Permavent Improved Unlwp?oye
1969 719.95 265.34 366,51  88.10  261.36 59,94 398.65
1970 726.16 280.63 356,93  88.60  273.41 72,69 380.
1971 739,95 285.85 - 361,90 92,20  293.86 69.93  736.16
1972° 781.19 316.86 .'370.93- 93,40 339.94 - 81,08 360,17
1973  687.54 322.56 . 271:58 93.40  399.57 . 29,80 258,17
1974 682.54 322.56 ~ 266.58 93.40  397.57 . . 26.80 - 258.17
1975 741.33  358.98 287,85 94.50 408.88 78.84 ‘253,061
1976 762.76 396.07 271.89  94.80.  437.79 67.63 257.34&
1977 828.38 456.61 276.47  95.30  437.97 118,85  271.56
1978 915.87 ‘470.0? 349.93 "95.87 450.75 "168.25 296.87
1979 884.24 484,98 302,27 96.99 462.78 150.49  270.97
1980 | | ' o L | '
Remarks: (1) State Roads are maintained under a central fund
controlled by the Public Works Department.
District Roads are under the jurisdiction of
District Officers and are mostly all of unimproved
surfaces. Private Roads are constructed: and main-.
‘tained by private firm (B.S.P. Co. Ltd.)

(2) Permanent Surface consists of roads with bituminous
or concrete surface. Improved Surface includes roads
having all weather surface of gravel, oiled gravel,
crushed stones, etc. Unimproved Surface includes
roads having surfaces of natural soil suitable for
use only in dry weather.

Source: Public Works Department;

%327‘.



¢ Roads Existing -

H RoadS‘Undér Gonstruction
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- Fig. 2-1 ".l.;bé'fat.iqn Map of Roads in Brunei

- Table 2-8 'List of Roads in Brunei

No J.Nameﬁof‘Road Section

1 Coastal ‘Road "= ‘Muara - Jerudong

2 Jln. Kota Batu B.S.B, - Muara :

3 Jln. Muatra Airport rogndnabOUt — Muara

4 Jln. Berakas Spg. Gadong - Berakas

5 Jin..Gédpng_f Jln. K. Passang - Jln. Tutong

6  Jla. Tutong. B.S5.B. ~ Tutong

7 Jin. Seria _Tutong - Kuala Belait

10 Jin. Subok - Jln., Kota Batu - Kpg. Belimbing
11 Jin. Kebangsa'an Spg. Sekolah - Jln. Muara

12 Jln. Kpg. Tungku Jin. Gadong - Coastal Road

13 JIn. Jerudong Jln, Tutong - Kpg. Jerudong

14 Jin. Mulaut Jln. Tutong - Kpg. Limau Manis
15 Jin. Lamunin Jln. Tutong - Kpg. Lamunin

16 © Jin. Kpg. Lubok Pulau Kpg. Lubok Pulau — Kpg. Merimbun
17 Jln. Labi Kpg. S. Liang - Kpg. Labi

18 Jln. Kpg. Kiarong Gadong Jln. Gadong - Jln. Tutong

19 Jln. Kiarong Jln. Gadong ~ Jln. K. K. Gadong
20 Jln. Kpg. Teranai Kpg. Beribi - Kpg. Teranai

21 Jln. Junjongan Kpg. Limau Manis - Kpg. Lumapas
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2-3-2  Alrport

(1)

Brunei International Airport |

Brunei International Airport is located approximately 8

.km north west of Banday Serl Begawan, the capital of

Negma Brunei -Darussalam and replaced an carlier alrport

some 3 km to the south west. which :is now closed The

_plesent_ terminal bml_dmg was officially opened by His

Majesty the' Soltan-of'Brunei_ on 18 July 1974.’

" Two aucraft maintenance areas, one with a Jumbo size

‘hangar has been constructed "~ Another mamtenance hangar

(91 m x 79 m x 23 m) is bemg constructed and is expected

. to be ready by the end of 1985.

' Terminal apron has been exten:ded' to 470 m x -_190' m to
cater for 2 B747 and 4 B?S?IIAii;'bﬁs oai*kihg $tands at a
time, = A freight apron (180 m x 120 -:m) ‘adjacent to the
terminal aproﬁ has been built; this has further enhanced the
apron parklng capacity. Construction of 'a full parallel
taxiway (with an intermediaté turn-off) along the full length
of the runway and joining the existing taxiways from the
apron to the runway is well advanced 'and due for completion

in April 1985,

In cargo, facilities progressed from the concept of a

'small freight shed' to a major airport fac111ty handling ilfty

.t_lmes the orlgmal vo]ume_s. A new temporary cargo bulldmg

with chiller/cold rooms facilities has been bu_11t and is in

operational use.



Table 2-9 Number of Passenger Movements " = No. of Passenger Movewents

(2).

in the B_runei International Airport

1969 74 %-1,000 passenger per yeay'
1370 -85 :
1971 76
1972 9%
1973 130
1976 148
1975 156
1876 165 -
1977 184
1978 210
1979 237
1981 276
1982 7330
1983 335
“Table 2-10 ‘_Weekiy Fﬁght Schedule '_ Heek Ho. of Arrivals Ho. of Bepﬁrtures'
Effective as of June 1984 fon T 7
' Tue. : 7 ‘ L7
Wed’ .. 8 8
Thur, o 6 ?
Pt 8 8
Sat; 9 e
Sun. 7 6

Source: DCA Alrport Managemen:t Section.

Exten_sioh and re“arr'ang'eme:nt"progfamme

‘In February 1982, an i_ntjérnaﬁc‘)nél airport consultant
was appbi‘)ted to review' and 't:pdate' ‘master plan both in
respect of airport layout and road system and in respect of
termmal layouf;. The primary obgectlve was to provide an

airport suitable for forecast traffw_ 15 years ahead._ In

particular this = involves a: forecast annual passenger

movement rate of 1,5 mﬂhon and frelght movement rate

(mcludmg transit frelght) of 50, 000 tonnes a.year.

The decision on"the implementation programme' was to
split the 'Airporf Terminal Extension programme into three

contracts.



Contract No. 1 = Civil Works

(a)

(b)

"~ The workscope for Contract No. 1 is as follows: -

A new road network oervmg the paosenger termmal
and the various facxhtles, to bo connected w1th the
exzstmg alrport approach road and ‘with the future

Bandar Seri Begawan's ’ma]or art_erlal road',

-Different new car parks and extensions, including an

adchtxonal passenger car park of 1,250 spaces.

Work on this contract began in. November 1983 and the

.whole phase_ is scheduled to be completed in August
1985, - o

Contract No. 2 - General Bmldmgs

Thls contract deals thh the constructmn of various

ancﬂlary buﬂdlngs apart from the passanger termlnal The

'buﬂdlngs consist of -

(a)

(b)

{c)

(d)

(e)

A freight termmal extension to cope with a forecast of
35,000 tonnes of cargo oxpected_ in 10 years' time.
This extension of 77,000 sq ft is. about four times the

floor area  of the existing car:go=bui1d'in'g. Construction

“will involve rearrangement of the existing building, new

“offices anid special rooms for specific freight.

A centralized maintenance complex for DCA workshop,

garagé and store.

A mamtenance area for ground handhng equ1pment for

the natlonal carrier, Royal Brune1 A1r11nes.

The * fire service facilities at the south end :of the
runivajr are to be enlarged to include proper training

facilities.

A link electrical sub-station for the airport power

- consumptioh,
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Contract No. 3 - Terminal Building Extension

The works include in this contract are almed -at
incr e*:smg the capacity of the passengel terminal and-
. up-grading th qu_ahty of services and fac1htiee for a
foreeested traf.fic of 1.5 million peesellgel's at the end of this

cehtury. ~ For this purpose:

{a) A satelhte measuring’ 2951 x 2301 wﬂl be built on airside
"adjoining the existing terminal building. This satellite
“will accommodate:~ ' ' '

- groxind ﬂobr technical premises for apron staff;

- first f1001 sterile Iounge (1,000 passengers capacxty)
for departing and for transit and transfer passengers
with all usual fac1]1t1es, duty f_ree shops, first class

.lounges, tealets, etc.

- second and thlrd floor (whlch will be stretched only
on the central part of the satellite) a cafetena, toilets
and waving gal]e1 ies;

- six aerdbridges td serve : as an interface between

au’craft and termmal

(b). Theé northern_ sec'tion' of the exisfing ‘terminal formaily
used for cargo -and offices will' be . modified and
extended' to house. airpqrt_ ‘restaurants,.- ki_tchens, staff

canteen, medical clinic and prayer room.
(¢} The existing passenger terminel will be re-arranged to
provide:'" '

- ground floor, arrival facilities ~and counters
(immigration, customs, baggage claim, etc.} and

technical roomss

- first  floor, departure facilities and counters
(information, check-in, a\_irlines , eftc.) and VIP

lounges;

- second floor, airline offices and viewing gallery.

—38--



(d)y A canép\j extended to the kerbside car parking over
the arrival concourse, ' :

(e) A hydrant refuelling system for atrcraft will also be

inistalled in association with this programme.

2-3-3 ' Harbour.

)

(2)

Facilities at Muara .

There is a. margma] Wwharf 428 metles in ]ength with a
depth of 10 metres and w1]1 berth 4 to 5 coasters depending
on’ t_henf' len_gth.. Thls is bemg Iengthed by another 183

metres by end 1985; There is also an’ "inner berth“ 87

metrés in 1ength with a depth of 5, 2 metres used by Smaller

ships that can fit there.. There are no wharf side cranes
and most car goes are landed by ships gear Mobile 30 tonne
cranes are sometlmes brought in to help Tlift heavy cargoes.
After }andmg palletlsed and conventmnal cargoes are handled
by forklifts. Contamels are moved around on cha551s and

lifted by forklift and cranes.

~ The avefage nu’rﬁbef of workers working in the' port is
400 which includes _stev'edores,_ wharf gangs, warehouse

atten_dénts,_' Ports and. .C.tist(._)'ms staff.

Within the Port area there is 6,700 sq. m. of transit
wharehouse space, This will be almost -doubled by the end
1985. | o

Types and tonﬁages of (')utb'oﬁn_dl.inbbli_nd vessels
The amount of exports .th:roﬁgh Muara . is ne'g]igib'le' 50
that all vessels calling‘ would be considered inbound. The

total GRT and NRT of vessels recorded ”for_ the first .8

months of 1984 acéérdihg to t}?pes generally ai‘e:—



(3)

No. of Vessels GRT NRT
1. General Cargo 302 759,000 442,000

2. Pure Container 3 45,700 27,300
Feeders

3. Ro-ro Car Carriers 59 176,300 101,200

4. Cattle Ships 18 23,500 10,300

5. Bulk Bitumen 5 15,500 9,300

6. Passenger Liners 6 56,800 34,300

The general cargo ships are carrying containers among

its other cargoes.

Trends of annual cargo tonnage/handled

The tonnages recorded for the last 10 years are as

follows: -

Year Tons Year Tons
1973 253,400 1979 410,300
1974 328,000 1980 379,500
1975 440,100 1981 427,700
1976 315,400 1982 586,600
1977 319,700 1983 742,600
1978 379,000

The annual increase from 1973 to 1980 would be 6.3%
while 1980 to 1983 was 23.9% and over the whole period
11.3%. The great increase over the last 3 years 1980 to 1983
could be accounted for by the import of building materials

for major projects.



CHAPTER 3
PRESENT LAND TRANSPORTATION SYSTEM







CHAPTER 3 PRESENT LAND TRANSPORTATION SYSTEM

3-1 Present Traffic Volume
3-1-1 Weekly' Tyaffic Volume

Shwon in Flg. 3~1 is the result of weekly traffic survey carrled'
out in Szmpang Lamunin’ on Jln Tutong. - 'The fluctuation in traffic
volume by weekdays and hohdayq durlng the survey peuod was not
-strlctly obtalned because Various events were held during ‘the period,
 however the quctuatlon pattern of weekdays is- throught to be
obtained consxderably correctly. ‘In Brunei, it is typu:al that ‘the
traffic volume becomes 1ncrea51ng on Saturdayo whlch are between

holldays and on Tuesdays whlch are the middle of {five weekdays

oy
]
8000}
- T - Average Weekly
E 6000k \/ o Traffic
o O
=
24000}
Yy o
i
.
£ 2000

A, [ 1 ] ' A

Thr. Fri. Sat. Sun. Mon. Tue. Wed.

'Sunday as you see in this figure, there could. be
more cars, than ‘usual Sundays, as there were a
yacht-race in Muara, a cart-race in Seria and the
birthday celeration of Sultan

Fig. 3-1 Weekly Variation of Traffic (at ¢ point)
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3~1-2 - 24-hour ‘Traffic Volume

The 24-hour traffic volume 'survey_ was carried out on two
~ points, Point a where is in the surroundings of B.S/B. and Point ¢
where is the midway of B.S.B. and Tutong cities, .Fig, 3-2 and

Table 3~1 show the results of the sul'irey.

Table 3-1 Ratio of l)'ail.y,r Traffic to Daytime Traffic

| 12 h Traffic .Vo.lil.me T 29,595

" Point a .24'.h'T_raffic Volume -~ 37,255
24/12 Ratic | 1,26

12 h Traffic Volume 7,462

Point ¢ '24. h Traffic Volum.e' _ 8,999

24/12 Ratio .21

40007 posint ¢
3000}
2000}

1000}

Trafflic Volume (Vehicle/hour)

78 91011121 23 4 567 8 91011121 234 567

4000

Point a

3000t

2000}

1000

78 91011121 2 34 567 6 91011121 234 567
Bt AM
'Hourly Traffic Variation

Traffic Volume {Vehicle/hour)

Fig. 3-2 24-hour Traffic Volume Count (at poini ¢ and a)
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Ju_dging from the results of the survey, t'hej_features of the daily
- variation pattern of traffic volume a day in Brunei are shown as

_follo_ws .

. The day tnne traffic peak does not appear singly but does
~ three times 1n the morning, -around noon and in the evening,
- and much more durlng the peak hours, continuous large traffic

volume was kept.
B Almost no traffic was in the m'id-'-ﬁight after 12 p.m.

. The commutatlon trafflc peak hour beglns to -appear from 6 -
a.m., in the mormng, and appears again around 4 - 5 p.m. in

the evening and it is contlnued after 8 p.m. at mght.

From: the above results, it was decided to carry out 12-hour

traffic volume survey from 7 a.m. to 7 p.m.

3-1-3 .12_hour Traffic Volume

The total results of 1'2.-h6ur traffic’ volume aﬁd ‘24-hour traffic
volume surveys held at all points are shown in Fig. 3-3 and 3-4 as

the cross sectional trafﬂc volume,

" The traffic in the whole Counti-y of Brunei seems to be
concentrated in’ three areas of B. S-.B'., Tutong and Belait - Seria,
The traffic on the roads among these. three areas in decreasing as the

distance from B.S-.B; becomes longer.

- Among the above three areas, B.S.B. gives the largest traffic
volume in wide area, which_ shows that the trafflc volume ‘is
corresponding to the size of the city., The next largest is the

‘Belait-Seria.

In the B.S.B. urban area, the roads are expanded radially from
the. center, then under such road patterné, t.he traffic:is increasing
to the center. Therefore in the radial roads on the surrounding
areas of B.S.B., the traific seems to reach almbs_f the capacity.  On
the contrary, in the..centrafl area of B.S5.B., the tfaffic is ndt 50

éongesting because of its sufficient road c—apa'city without intersection.

_.7.437



Thus the urgent problems to. be solved. on the voad traffic in
Brunei- ai*e_ to secure the capacity of radial. road system and to
construct ring _road: wlﬁch makes tralffic dispersion poss.ibl_e among the
- roads cohstr:'ucted radially in fhe surroundings of B.S.B,

In _thé-. cas_é-of_thé.-t:oa'st-al'highwajr, the -traffic is not dealt so
much because the - function Qf_. the _highwajr is not still fulfilled

effe'cti-vely. As the traffic demand between two cities. of B.S.B. and

Tutong is increased, such a road system will be expected highly,

‘..44_.
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JLN.

3-1-4 T-raffic- Voiume-_Count at Infersection

Fig. 3-6 shows the results of traffic volume count at seven (7}
iﬁtersections in the urban area of B.SfB. In any place, it is cleared

that traffic flow to dow’ﬁ town is the largest.

RE <> Sufvey Point
Fig. 3-5 Location of Traffic Volume Count at Intersection

Station A. Siation B.
. JLN .« Musra
JLN.: KG.+ CGadony
2436 | 2042 (000 > 154;\7 1023 _
0 -

/ tmm =100C

JLM. Sokolak

Kebangsaen

. 663 ; N
JLMN. Selnlan N
N
196 : 558 :
JLN. Kumbang

Pasang

2402 § 1252 so18 | 1209
JLN . Sekelsnh JLN. Angs Hotel

Fig. 3-6 Traffic Volume at Intersection
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3-2 Present Truffic Characteristic

3-2-1 Origin and Distination (OD) Survey

The person trip survey carried out by two wéYs of the road-~side

OD survey and bus passenger OD' survey includes both the trip

~ survey and 'op'lnipn_s- survey. The resulis are given below.

' (1)_ The objject of survey
| The numbers of persons whe became thé'objects .in:
roadside and bus passenger surveys were 7,877 and 1,050
'respectlvcly. ' The age structure is' shown in Table 3- 2.
When compa"rmg this structure w1th that by Census, m the
'roadmde survey, persons of "0 -39 years old became the
mam ob]ects of the survey because ‘answerers were mamly
drivers and in the bus passenger survey, those of 10 - 19
years old became. the main ob]eqts. This may be bec_a_use-
many schdoi-buses ‘are included in the 'survey object.
Persons of 40 - 59 Ye'ars old were also the ol:)jé'éts in the
bus passenger survey., This is one of the featurés'.which
cannot be passed over. ' -
Table 3-2 Age S.tl.'uct.ure of Objécts of Road-Side OD
and Bus Passenger Surveys
T e e e
Age Class Actual  Structure Actual Structure Actual Structure
' Number Ratio % ~ Number Ratio % Number Ratio 2%
0 - 9 52,999 . 27,5 0 0.0 58 5.5
10 - 19 41,692 21.6 158 2.0 440 41.9
20~ 29 42,730 22.2 3,249 41,2 339 32.3
30 -39 28,708 12.3 2,592 32.9 32 3.0
40 ~ 49 14,503 7.5 1,209 15.3 92 8.8
50=59 8,717 4.5 488 6.2 89 8.5
60 ~ 69 4,926 2.6 149 1.9 0 0.0
70 or more 3,344 1.7 23 0.3 0 0.0
Unkonwn 213 0.1 9 0.1 0 0.0
Total 192,832 100.0 7,877 100.0 1,050 ° 100.0

‘_Lk4[.}_



- Table 3-3 shows the income structure of the objects of _
both the ‘surveys. TFrom this table, it is found that the
income of persons who use cars is considerabiy higher than

that of those who use buses..

Table 33 Income Structure of Objects of Road Slde 01)
and Bus Passenger Surveys ,

_ Roa'dﬂside OD Survey “Bus Passenge'r'_Sufvey

' A(':'t'u.a_l'. Structure - Actuval .Stgru'cture
_ Number Ratio #. - Number ‘Ratio 7
400 B§ or less 200 2.5 57 5.4
400 - 600 B$ . - 1,079 13.7 205 19.5
600 - 800 1,492 18,9 172 16,4
800 - 1000 1,085 13.7 62 5.9
1000 ~ 1500 1,590 20.2 26 2,5
1500 - 2000 704 S 9 0.9
2000 - 5000" 921 11,7 4 0.4
5000 - 10000 130 1.7 4 0.4
10000 B$ ‘or more 55 . 0.7 2 0.2
Total 7,877 100.0 1,050  100.0

Average income - 1,402 487
(2) Trip characteristic

The number of trips classified '- by purpose and-by

- traffic modes is shown in- Table 3-4. In either purpose

case, utilization ratio of cars is high, howevel in the case
of using buses for going-to-school and going-back-home,
utilization rat;o is not so small., Among various cars,
passenger cars are used most. for every trip pufposé, ,buf.
for the purpose of busmess, goods vehicles are used

rather .



Table 3-4 Trip Numbers by Purpose and Mode in Road-Side OD.
 and Bus Passenger Surveys '

Work Business Home °  School- . Others ' Total

car . 46,2900 13,957 48,297 7;300 43,858 159,702
: (29,00 ( .8.7) ( 30.2) - C 4.6) (27,50  (100.0)
(.70.3) ( 59.5). - (8L.6) . (8L5) - (86.1) (76.7)

Taxi 269 . . 264 - 59 S0 0 553
: ( 45.1) ( 44.2) ¢ 10.7) (0.0 (0,0 (100.0) .

_ _ ( 0.3 - ( LO ( 0.1) ° (0.0 © (0.0 (" 0.3)
SYan - 12,548 6,470 . 5,962 C127 . 3,996 . 29,103
( 43.1) ( 22,2) { 20.5) ( 0.4) (13.7) | (100.0)

(19 1) - (27.6) L (10.1) ( 1.5 (7.8 (13.9)

Truck 5,684 2,570 . 2,188 0 2,012 - 12,453
( 45.6) (20.6) - (17.6) ( 0.0) ( 16.2) (100.0)

(.8.6) (11,0 { 3.1 ( 0.0) ( 4.0)° { 6.0)

Sub-Total 64,772 . 23,261 56,506 7,627 49,865 201,812
: ' (32.1) . - (11.5) (28.00- ( 3.7) (24.7) (100.0)

: _ ( 98.3) €99.1) - (95.5) - (85.0) (97.9)  (97.0)
Public-Bus 1,090 202 1,955 346 1,055 4,648
: : ( 23.4) ( 4.3 ( 42.1) (7.5 (22.7) (100.0).
- Cun 0.9 ( 3.3y . ( 40 ( 2.1) (2.2)

School-Bus 0 e 726 . 963 0 1,687
(0.m { 0.0) ( 42.9). (57,2 ( 0.0} (100.0)

( 0.0  ( 0.0) ¢ 1.2) (1.0 ° ( 0.0) (¢ 0.8)

$ub-Total 1,090 202, . 2,679 1,310 . 1,054 6,335
( 17.2) ( 3.2) (62.3)  (20.7)  (16.6) (100.0)

O T O L ) ( 15.0) ( 2.1) ( 3.0
Grand~Total 65,862 23,443 59,185 . 8,737 50,919 208,147
¢3106) 0 (11.3) 0 (28.4) - (-4.2) - ( 24.5) {100,0)

(100.0) - (100.0) . (100.00°. - (100.0) (100.0) (100.0)

1) As fof school'buses; in thé‘estimation stagg,=number of passehgers
afe replaced with that of operated by The Educational Transport
bepartment. '

2) The figures in the dpper parentheses are structurs for trip purpose

and those in the lower ones are structures for traffic modes.



50

. Percentage of Trip-length

Fig. 3-7 and Table 3-5 show trip length distribution
by modes and average trip length by nodes respectively.
According to them, passenger cars and goods vehicles are

‘used - for relatively short distance trip but buses are for
long distance trip, = However . bus trip _ léngth's: are .
considered - to ":excl_ud_e waiting time, then a(_:ttiarl‘ time

required may be longer. | |

J; ~esem—-- - Public Bus
[ S School Bus
';"_"‘.l ' —__ . passenger Car
i A : i | e Goods Vehicle
Iy P _ .
A N AN AR

T10 20 30 40 50

Trip _Times. in minutes
Fig. 3-7 'Trip Length Distribution by Present Modes

Table 3-5 Trip Length by Modes -

‘Modes Trip Length .
minutes
Public bus . 51.5
School bus 35.6
Passeﬁger car. 21.7
Freight car 27.6
Average 23.6

i52.__.



(3) Traffic distribution by purpose

The present OD:table by purpbses was produced upon
the _reé_;ults';b'f the road-side oD survey, Flg 3-8 shows
the d'éé..ired'lihe_chart'. among respective zones based on the
a_b.bve results. I'ri'arl):f _aiStrib'titibn pétfex}n, it is featured
that traffic’ flow is_'fouﬁ'd"éé mam moiiemént‘ around B.S5.B
in any purposes. .'Ne_xf-, twoﬁz.p'n_e“s o:f_V:_G-édon"g and Berakas
are “also the important positions. - This' phenomenon is

| considered _f;o’be"'the “reéuits. olf'f: fn'ovemént of business and

go\fern'ment' functions, and traffic flow in these areas seem

to be the result of'commhtatioh an'd business p\irp_oses.

30
LUMAPAS
BN G000

1osd4  WORBK

PENGKALAN

40
BELAIT -

Fig. 3-8 Present Desired Lines by Purpose
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(4)  Traffic distribution by modes
'The desired line among zones by three modes of bus,
passenger car and 'goods véhicle is sho{vxl in Fig'. 3-9," In
the ca_se_‘o'f_'aﬁy mdd_es, con_ri«__ac_t{bn between:'_B“.S,B'._ and each
zone is strong. Especlally :i'r‘i"'b_us traffic, this .'.p_henomenon
is rémérkabl‘e"aric'l-.ihter'f_iéi.ii of i:_faffi_c.bet\{r.e'en zones except
B.S.B: is "fduncliu_‘iitt‘le_.- Thls is _o_ne_:':o_f _féatures in  bus
traffic. = Another. _”éehiérkéble feature 1s that c_orlnéction
between B,.S.B.: and - remote zone such as Bel;ﬁ't,_ Tutong !
and M'uat.'a_‘ is ‘rel'atii'vel.y .Iérge. In passenger car and 'fgofodé_ E
vehicle traffics, interflow ‘of rt.:z-'affic:: among - three zones -'of
B.-S.B., Beraka:s_'-énd Gadong is"zlai‘ger than that among
‘other zones. In these traffics,’ diétributioﬁ_ ~p_a'tte.1'~ns are

almost - coincided, but in the goods vehicle traffic,

connection between B,S.B, and Muara is stronger. o

L] 100

_ . 1a06G

BUS ( TOTAL )  CEXAVPLE)

29

PENGKALAN

4C
BELAIT

Fig. 39 Present Desired Route Line by Traffic Modes
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