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Abstract

Kra Canal: Urban Planning Approach

A famous Thai professor once, lold thal if Thailand would like to be a developed
country by learning and following slyle of Western or even some developed countries in
Asia we will not be equal lnflgem. We need to wail and see how lhose counlries have
developed, what has happen and how they can succeed. Therefore we can follow them,
that's mean we will always walk follow them one step. Some foreign professars have told
that in the past, there are lhree sleps of development process for developing countries
“Copied, adapted and innovated”. Copying igh technology, and they try lo adjust and
develop unlil they are able lo produce some new technology. The example of success can
be seen frorn many Asia counlries such as.Japan, Korea or China etc.

Many Western knowledge and high technology, which are called "intemational
assistantes”, bombard over our counlry. Some of them are for projécls and conslructions,
some for academic purposes. However, lransporation is always one of main international
supporting assistance purposes. Since Thailand location is at the centre of air-sea-land
lransportat.on of Asia contexl. As for Air lransportation, Easl-West roules airplane always
lack of fuel around territerial airspace of Thailand. Land transporiation is considered as a
gateway of Asia, from sea to land transferring Iransporiation. For maritime transportation
and merchandise, by now there is less number of vessels and cargo when compare with
Singapore. Hewever, the Government's strategy of Land Bridge and Kra canal (the legend
Imagination of Canal) might change that situation in future.

When we lalk aboul port planning siluation after the Second Werld War, by assisting
of United Nation Organization, Germany engineer group were planed and gesigned the
Bangkok port (Klong-Toi Port) in-1945 to be like the modermnization port. That was only one
worthy advice for Thailand's port. Afterwards, porl experts have remarked that the other
deep sea ports such as Laem Chabang, Sattahip and Songkla port were recommenced
from international expers to located in Siam Gulf which is in the rear of Global liner routes in

Andaman Sea. Thai town-planners do not have any specific knowledge for port and city



planning and administration. May be we were lied. There were several times for academics
and profcssionals allempt o combine the knowledge of Porl and Town planning to
investigate Kra Canal, the pathway between Andaman Sea and Siam Gulf Sea. Although it
is nol practical project in Thailand, however, for academic context, it may be an innovation
of urban planning subject by the deparment of urban and regional planning, facully of

architecture, Chulalongkorn Universily.
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® NEWS 1: internet information found 14 August 2001

Malaysia Focus - Hopes raised for ASEAN landbridge

The port of Phnom Penh will be linked with Port Klang via the ASEAN land bridge.

By S.C. Chan

Proponents of a rail-based transportation system across countries belonging o the Association of
Southeast Asian Nations (ASEAN) and beyond are confidenl of further positive developments
following the visit of Cambodia's planning minister to Malaysia. Chhay Than, the Cambodian
minister, led a delegation of planning officials on a visit to Malaysia in early June at the invitation of
the economic planning unit of the Prime Minister's Depariment. He said Cambodia would send a
technical team to Malaysia as it was now preparing a master plan on socio-economic development
and would take into consideration Malaysia's experiences in infrastructure development. To

complete the link from Port Klang to the Cambodian capital, port officials believe that the Malaysian

govermnment may have to assist with the re-construction of the rail line .......
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'@ ' News 2; Asia Times September 2, 2000

: igtumaast Asia: A new era in Asian shipping Beyond the ports
-
vvvnnre..East coast connection: The KTM Bhd, Malaysia's state railway, plans to develop
an east ccast rail landbridge from PTP to Bangkok, Thailand, as the wesl coast network is
congested with 50 freight train services daily. In contrast, there are only two goods train services
daily on the east coast line. The KTM plans to link the PTP with Bangkok once the 31.5 kilometer rail
lirk to the port and national rail grid is compleled. The eastern link would pass from thePTP to
Gemas.. Pasir Mas, Rantau Panjano, Sungai Golok, Haad Yai and Bangkok. The KTM predicts that
out of every 10 containers fromthe PTP going o Bangkok, six will go by rail as the transil ime is the

same as the wesl coast link.

Asean countries have mapped out the following working schedule:

Phase 1 (in 2000): completing designs and charting directions;

Phase 2 (in 2001): Proposing an implementation plan for remaining sections;

Phase 3 (ull 2010): Upgrading and rehabilitating existing sections according to feasibility
studies and technical standards of the Singapore-Kunming railway, and;

Phase 4 (after 2020): delermining and upgradingremaining sections according to standards of

the Singapore-Kunming railway.
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e News 3; From ASA Magazine October, 2000

The Real Land Bridge and The End of Kra Canal

Tl 1998 AnLENIIUNITABNLNIATS SRSUASAIANWIDFTEN A FaTsAlaT N ndas oA
Border Town amMsEn naUTEMILTN GIBB Lid. UK WAz PAL Consultants Co. Ltd. Thailand
¥ — -I; ' -3 -' : -:l t- c-r" -: ]
qeiudniumsiull 2544 1 st lsimuEsAnme lubsvirirsusauvaubyeisde insanisiluvel
Tinsauiavnuiaiadn "vnetnueiuAu The Real Land Bridge” Afidnen wagINd1 Land Bridge Tu
arAnsiguasgeneudetn Tasenas “dlesnnuuaw Border Towns; Urban Development Project” 1
- - - - - - -
FhumPnifessAa TTRNANUAMIsLReI BN usauTiandulszmalng  sauviasinag
611 Transportation Corridor A3 a8MEU9INSITONNTNTAYRINHUT SETHANTEVUBL NI IR TSI
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‘s News 5: Asia Time Newspaper, November 30, 2000
in roads lead to Vietnam's Danang

h? Fred Thurlow

'
The East-West Economic Corridor will stretch from the northeast Thai town of Mukdahon, through

southern Laos and central Vielnam, with Danang City as its easlernmost point. The corridor is an
Innovative initiative of the Greater Mekong Subregion (GMS), which comprises Cambodia, Laos,
Myanmar, Thailand, Vietnam and Yunnan Province in southern China. All of the members, except
yunnan, are also members of the 10-couniry Associalion of Asian Nations (Asean). The corndor,
which is being funded largely with Asian Developmenl Bank (ADB) loans, involves three key
construction phases -under the umbrella of the East-West Transport Corridor Project - all of which
gre due lo be completed in the next few years: The Second Mekong Bridge connectling Mukdahon
Province in Thailand to Suwanakhetin Laos, with connecting roads al both ends; Construction and
rehabilitation of the 400-kilometer Highway No. 9 in Laos and Vielnam, at a cost of US$350 million,

#nd;Construction and exlension of Danang Port.

® News 6: (Continue) Siamturakij Newspaper 30 June 2001
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Berder Town Project Analysis of Berder Town Project
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The analysis of the reglonal maritime routes in the study area 2 lines of the
I-tlh- routas will ba considered In this anakysis.

1 Qlobal maritima routes
{ { Persian Quif to Singapore to South East Asia)

"

2 Regional routes
{ The Andaman Sea to Singapore to The South China Sea )

Point, Ending Peint using the reference peint at 22-25 m depth.

Global Starting peint  longltude L] degree
latitude 96 degree
Reglonal Starting Peint longituce 10 degrea
latitude a7 degres
Beth Ending Point longhtude | degrea
latitude 105 dagrea
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1 1560+130+2070 = are0 km

2 1520+90+ 2020 = 3630 ke

2a 1500+80+ 2000 = 3580 kam

{ 3 G980+ 160+1980 E 3120 km

: 3 1150+ 168+1980 = 3298 tm
3a 1178+156+1580 = 2854 km

r 4 1220+108+1500 = 2828 km
ca 1250+ 102+ 1480 = 832 km

] 1360 110+ 1420 = 2800 ke

Reglona routes

1 S18+130+2070 = 8 Km

2 §520+90+ 2020 = 2630 m

2a 530+490« 2000 = 2610 km

3 820+ 1601980 = 24860 m

3c 1170+ 168+1880 = 3318 fan

la 1320+156+1580 = 3056 lam

| ‘ 4 1380+108~-1500 = 2948 km
5a 1480410241480 = e

5 1540+ 1021480 = na kan

B 167041014200 = 200 km
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The mest Benafit in these factors:

Tha less distance of the canal; the less consiruction cost and save martlime

cosi.

Tha lass distance from the Global lrunk route: seve maritime cost.

Tha lass numbar of tha sea-lock: depend an the difference of the sea leval
In both sides of the canal.

Tha basl sssassmant: on tha cheracleristics of tha saa cument.
The less distenca from Laam Chabang Port: for the mutimodel

iransporiation lo the mainiand.
Tha least distance from the Naval Basa in Satlahlp: for self defense and

Nrvy Oparation.

The less loss In thase factors;

Tha less political prablams: far from the border lina.

Tha lass infermal problems: evoid the division of four southem provinces.
Tha less sffacts on the urbanisation: far from tha high dansity community
Tha iess affects on the environment: far from the natursl emvironment,
presarvations and herilags paris.

Tha less consiruction cost: far from the mountain ranga, the high value
places.
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Evaluation Process

Put the number 1-10 n the spaces which show the exdent o problams from
the lactors m andalysis shoal 1ond 2,

number 1 = the less problam

rumber 10 = the most probdem
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Adjusted the line
foliow th_: site geography
numnsidadhenn: 28

sthaffem fum aamemerghly s

2 In the mporant places factor
Symbod @ = the kess passing through the impontant places
Symbol # = the mone passng through the imponant places.
a in the sea cumadnt factor
Symibol @ = the less passing through the same sea curment awll s
] Symbol # = the more pasang through e diferent sea cument I T Qa0 ]
4 Add the scores of a8 the factors end problems
g The resuRs shiow e crder of tha irends of ha cona bne _
IHMgHET 29
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The Port Planning Procession whaly
Research Hypotheses ‘. R AR

it has long been recognised thal there are a number of problems facing the

existing port. Indeed the govemment is trying to solve the problems by studying The

Eastern Sea Board and The Southern Sea Board. The Leam Chabang Port in Eastem

project in Southem Sea board was cancelled bacaqsa“._ orrect solution. In the

r fransportation theory, the cargo transport will change tha'ﬁ_, rt mode when it has not
* Chance o use the existing transport mode. As there are W cosis in changing the
Iransportation mode. In the Land Bridge concept, the cargg-pgifmm the Andaman Sea
are transferred from ships to the trucks for 80 km, then bac:l-g;t; 111'13 ships in the Gulf of

Thailand. This is not regular transport. The Second Deep Sea Port in West Coast will
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s the cargo from the regional routes and by multimode: transportation the
will pass through the mainland.
Thus, the urbanization of the city and communities in this area will be greatful

affacted. The cities and communities are expected to grow rapidly. It is therefore

!hvesting to study the urban genesis, urban evolution and urban development. In this

'case. we have to locale the study area by considering the suitable site for the Second

Deep Sea Port.

The conceptual of this port is the muitimodel transportation port which will be used

'in the distribution of the cargo to five counires in Asia. (China, Myanma, Laos,

Cambodia, Vietnam) The Second Deep Sea port has to be in the global mantime routes

in the Andaman sea. Six provinces on the Andaman sea can be regarded as a possible

location for the Second Deep Sea port.

1.

o v oA W N

Ranong
Phang Nga
Phuket

" Krabi

Trang
Satun

Ranong seems to be the appropnale localion wilh the following reason.

R The population 'density in Ranong is least among in the Soulhern Region of

Thailand, about 1-40 person / sg. km. As the port is the area for transporation and

industry, it will_ create problems 10 the city and communities. This port in particular is

involved in global routes, many activities concerming the multimodel transportation,

communication and international relationship. The high density of the city is therfore nol

a suitable choice for the deep sea port.

2. Ranong bhas less heritage parks and reservation areas. In the pasi, it was

Purposed for the military fort because this city is in the frontier near border line and

Quards the country againt Burmese army. The port needs high technology in developing

in landuse and wateruse which can destroy the heritage parks and reservation areas. If



port is located in the virgin nature such as Phukel or Taru Tao Island, it will not only
mage the natural reserves in land but also pulIuler!he sumounding sea.

3, As far as the ocean current is concerned, Ranong is in the direct line ocean
i'wm (not in the circle line current) which is smooth making easier the control of ship.
frFur[her. the level of the sea in this area is deep. But lhe problem arises from the Diumal
" qwin Current which means the sea level will change 2 limes a day along the seaside.

More control is needed in the port operation.

4. Ranong is closed to Bangkok compared lo the five other provinces, this is useful

for the multimodel transportation of which the concept is thal the cargo will be

transffered from the ship lo the truck or lhe train and transporied to the north and the

gast part of the country. The less the distant, the more the economic values.

THE ANALYSIS OF THE SELECTED LOCATION OF THE SECOND INTERNATIONAL
DEEP SEA PORT

After the appropriale location is selecied, we need to analyse the project aclivities,
emphasising in port planning and urban planning which are related to the urbanisation
development in the next phase. This process will prepare the background, primary,
secondary data and materials for urban design process. The role of port selection in 7
developmental complications of the sea port are provided.

® The growing funetion cannot all be carried out at the same location.

® The :mnsshipmeni function can quickly attract other functions, from simpie

storage of goods to their complicated industrial transformation.

® The influence of the port can be identified over wider argea beyond the port

perimeter,

® The reiationships between the porl and the transport links are affected by

technical development in links.

®  The development of the port will be affected by the development of other ports.

® The development of the port will be subject to the politico-economic of their

hatiunal located.

® The growth and decay of lhe port may pose environmental problems.
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THE MAP OF THE AREA STUDY [N RANDNG , THAILAND
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pon planning, we can use the mtemanonal formula to analyse the programme of

Port facidies. This methadology caled *From the Sea to the Land® in the follovang ; ity

1 Farecasting the Cargoes / year / por 21U i udivefu
(container / convenbonal cargoes)

1 From 1.+ Forrmula = Number of Ships [ year
[container f convenbonal ships)

3 From2 + Formula = Murmber of Births 7 pon
4 From 3.+ Formula = Number of Warenouses,
Asea of Cortainer yand

5 From 4+ Fammula = Number of Equaprment )

[ From5 . + Formula = Mumber of Manpower n operation Fmi

7 FramB. + Formula = Area of the Office buildings. T e

caletena, resdental area, utlibes, fackbes eic
st rosan nanads
Ao A T
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 Selection
The function of the port selection is conceming with many factors. In the chart

the factors to consider selection the port location, and there are many port

es, urban waterfronts methodology and the marine theories for the bar channel

symmarize to analyze the location of the Second Deep Sea Port. As following;

1:_ The route approaching the port should be as siraight as possibie for regular ship

gontrol. As it is difficult lo change the direclion of the ocean liner in the namrow bar

: channel. Normally, the porl authority uses the luck boals to control the direction of the

' ship goiing through the port.

" 2, The sea level should be dredge in 25 m depth so that the third generation liner can

b pa;s. Third-Generation Cantainer Ships; in deep sea trades averaged 3,000 TEU, 275

_ m. long and 12.5 m. draught (UNCTAD, 1978)

}3. There are not many hitch in the line of ship that will get more investment to dredge
and may cause damage 1o the ocean liner.

ial. The area of the port logation should be large enough for port operation. In the port

I planning, behind the berth that will be many warehouses and large area for container

| yard nearby can not carry the goods so far to the other area.

| §. The shape of the port location should be regular to develop it should be not too
narrow, loo strange or too short for the port area.

1 6. The port location should be regular for mulli-model transportation concept. For

example; near the road, railway, local port elc. The cargoes could transferred easily

from the ship to truck, train or other modes.

7. The port location should 'be far from the border line, beware any crisis from the

maritime transportation and the port operations.

— T MR T T



analysis methodology of the 5 lines of ship routes.

Line A. |Line B. |[LineC. |[LineD. |LineE.

jght line |1 1 3 3 2

h 3 3 2 3 1

“Hitcn 1 1 2 2 3

4 .Large area 3 2 2 3 1
5. Shape 1 3 3 3 2
FB. Muiti model 3 3 3 3 3
‘o Railway 1 1 1 1 1
'@ Local port 3 3 2 2 1
I_T. Border line 1 1 2 2 3

The Port Location

i The trend which is selected points to the area in Ban Chalri, Ranong. Then we
have to specify the site. The suilable area is in the bay behind Ko Pi Nam where the
walerbodies could be developed and thebirth and jetty of the port constructed. The bar

channel in the site (20 m. deep) and the lake (5-8 m. deep) are shown.

The Site Development (Adapled from the "dredge & fill" concept)

! In this case, the type of the port is not Finger type as it be in Leam Chabang Port
| 2]

because the shape is suitable to develop as an inland port. Thus the hitch tand need to

dredge for the ship assess and fill the sea in the line of the port boundary.

The Complete Geographic Development
After the site is developed il could be considered as the physical geography of
the area and plan the zoning of port operation in three main characteristics.
1. The North Site; Ban Somnak and Kho Bang Bean
2 The South-East Silte;  Ban Chatri

3. The South-West Site; Leam Manow



,;hasas of development
Regarding the Port Planning and Urban Planning, the area can be divided into 3

according to the difference in development characteristics. The followings show

analysis of these;

Phase 1. The North Site; Ban Somnak and Kho Bang Bean
Phase 2. The South-East Site;  Ban Chatni
L' Phase 3. The South-West Site; Leam Manow

P4
§

_Phase 1. This area is suilable as the first development site.

| 1.1 The sile is close lo the waterbodies,does not need much dredging.

12 Thesiteis long and namow along the walerbodies, which is suitable
for designing the berths.

1.3 The site is near the road and close to the railway in the north.

Phase 2. This area is suilable as lhe second development site .
2.1 The sile is close to phase 1 and can be developed as an expanded
area connecling some utilities and facilities.
22  Thesite is loo large for development and needs more investment.
2.3 The sile is closer to the mouthain and needs more land development.

24 The site is close to the road which is regular 1o develop.

_Phase 3. This area is suitable as the last development site.

31 This site faces the waler bodies, but takes the long side along the
bay. This will require more dredge for the bar channel and it is difficult
to construct the birth because of the shallow sea level.

3.2 The waler bodies need to be dredged both sides of the area.

3.3 © The site is far from the road and the railway in the north.

3.4 The site is narrow and mounlainous.
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number of ships
37,055
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B8.562

lotal cargo in ons
17.922,302
9.257.439
18.655.T07
H5.988.623

H7.861.589

62471257

B4.592.312

198,637 km
162 m (partly 102,5 m)
(80 m (parlly 44 m)

11m

125m

22 m

in Brunsbatlel MN-10,20 m

kn Kiel-Hollenay NN-9.80 m

2 ebb bde and 2 ficod tide doors per chamber
[through 2 side channels each with 12 branch channels
30 minules

310 m

M2 m

MN-14,00 m
chamber3 galas
the middle lock gate - which is also the reserve gale - makes il possible to transit the,
k more quickly in @ shorlened chamber

in Brunsbiittel by revolving lock gales

lin Holtenau through 2 side channels each with 29 branch channels

45 minules
lf’hcuhmbia Encyclopedia, Sixth Edition. Copyright & 2002 Columbia University Press)
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Seminar in Singapore “Port Management” Oct, 1994
2

Escap Port Development “Port Development Policy”, Planning and Constuction 1991,
P.105 - 111
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fudpvihiFeufiauasareraangs (Ussinmunitunu 5 1)

meRpUanEnsYTongamwTIINzANTeY JICA T 1994 FainiFimmsiniading
AolFetnamnyrafigaluunsi sminmannsidhyinGennn squitssihaunues
monnmaasvhFenasnsneansziinassatiu lullidihwane 2552 (2009) tazinns 5 T 3
snAUATuAnenail szl ndAusanwanuilussannign
yndangavmelull (1994) S Fuandudatinei 1,336,958 TCU Aelluasdmmauiien
drunsondsfiudn 2,550 Woasel) Wusaimuannumnzsutesvinde nelussdszneu

e 199vinTe AamnTaInmsgIuviniFangaws (JICA, 1994)
&

1) whwnosewiaie FaatuArgYhdenzammy (JICA, 1994)°

.
Final Report, The study on modemization of bangkok port, JICA 1994

[Smmiusnluusised) TEU 1,336,958 J
unTinrsesseadeRuset] 2,550 '
F_ 2) viuheuite
! Yndrude _:l ArmEne | Swewvn | SmAonssansn | 4 uau
AT / ATIEN 178 |
f wpela (3.)
1. vfieuFadounziuan | 1,660 _L 10 172/8.2 10
2 vdrudedeunsiusan
" ydouFereunuued 1,240 6 172/8.2 6
" ydeuFeurmmdn 228 | 2 4.8 2
3, wiaynie
® yhFengunny 36 6N - 17218.2 7
| * wnwinife 25 wdn - 172182 8
4, Yuseniie . 135 5
3) itesilevuus
vilnraunTasdienuus tszRnEnm S
1.  Rail mounted port crane a2z 12
2. Rubber typed ganiry crane 30 10
3. Mobile crane 10-50 17
4. Semi porlal crane 3-5 12
5. Top loader 30-40 42
B,  Forklift for emply cont. 6-16 28
__‘___?. Forklifl truck 2-10 464
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g Yard hustler 30 78
g. Towing traclor 3.5 31

40. Chassis container ao 103

11. Motor truck 5-7 163

1. 2IAANINGIUAN  uRsBIULEnNg Wy TreEwns annll | 43,360
|

-
UTNIFUNITY MR |

X & - . ‘ o adfs -,
2. NUUTIIITEIE AT 7] IRTUN LR 67,360

6) ymeIns

SITUYARING 6,863

3. AnEwnaaenlunenenayinge
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WGengam e 1,000,000 TEU siell sz FuufuidiuvitsesrinFeumanens
2,500,000 TEU siell S idmsnnmolimnumninuduiuevindensenenrennis
¥ 2 dnweusfe 500,000 LA 1,000,000 TEU s ineifitimmunedail

' ] il : 4 1 5 = il - L
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500,000
rosraRuAAetl 244 |
vuTeuTe
AL 4wt | AT/ ATINAN §auaul
wpaiTe (u) 7o
vindpuTe Conventional 614 4 172182 4
¥ufnwde Conlainer
AwiruFeasunuuef 459 a 172/8.2 3
YnuFuuFourmniin 8 1 a8 1
wangnite 172i8.2 8
‘ Yusemiie - 172/18.2 7
! 3)  winedlevuurs
E"* rinvesnaToalinvuuss seAnam duu
' 1. Rail mounted port crane 32 4
2. Rubber typed ganiry crane 30 4
i 3. Mobile crane . 10 - 50 &
1 4. Semi portal crane 3-5 E
r 5  Top loader 30 -40 16
6. Forklift for empty conL 6-16 10
7. Forkift truck 2-10 172
8. Yard hustier 30 29
9 Towing tractor 3-5 12
10. Chassis conlainer o K
11.  Motor truck 5-7 60
t 4 miuRud
slinvsminuRudl AR (m2.00)
1. InAuszlrawndiudluvinde 60,732
2. ndwazlranfuduenamd ite 31.968
3. srudaewnuunf 155,400
5)  gimirARnIASiuInaT
P wun
1 emaréatingusiag q uassuninandu Traenns aoriiuinniniu e | 16,043
(2 MuRhamureatiusg « Afadnauiaeg 24,923
B} ymAINT h
I
__ Snnuypsng 2,539 :|
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- 1) dlhwereaiaie

A luusnztl TEU 1,006,000
Tnaneasenvesieiudiel 1,013
2) vwFowde
gufouie ATIHLT LR TEAT ) ATINETI / ATILARN 49Uy
0378 (3 7o
1. vufinwie Conventional 1,245 B 172/8.2 ;]
2. vufnuTe Container
' vudsuTereunuusf 930 5 172/8.2 5
' ywaRouTeurmnidn 171 2 48 2
3 whnie 17282 8
- vuseaite - 17218.2 7
3)  wATesleNuuIe
E B LT | tszdvinn | 47w
1.  Rail mounled port crane az -
2. Rubber typed ganlry crane an A B
i 3. Mobile crane 10 - 50 13
4,  Semi portal crane 3-=b L]
I: 5 Top loader 30 - 40 az
. 6.  Forklift for empty cont E-16 21
E 7. Forkiifl tuck 2-10 348
| 8. Yard hustler 30 59
9. Towing tracior 3-5 23
} 10, Chassis container 30 7
b 11, Molor truck 5-7 122
3 4) mAvAudn
IF slinussinuius TR (Ara)
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[ !
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| o, 6) ymAINz
1 SwnayaRng 5,147 1
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sfauanmt Program 38arifeARRIARARANTE Altemative 1 (500,000 TEU. /1)

oy
1.
2
3

uszBuanFfouiouynFesmgnganny (JICA, 1994)
whuserFenssireneantzezusfuanduda 500,000 TEU. /T
ArdeunifeauFeusznmmudsivinderesninindouislrzmelng
foyaufoudiounmzAnnamitderenitdensumineldfueiiWiinrsudioiudneu
wued 4w e
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® R 3e8 T mmilde Saie
ﬁﬂgﬂﬂnﬂmmmﬁu\rﬁm General Managemen! Training for Senior Manages (Singapore)
lﬁﬁ?ﬁ‘mﬂmﬁwuﬁﬂn Techical Standards for Port and Harbour Facilities in Japan, 1991 289

The Qverseas Coaslal Area Development Institute of Japan (OCDI)
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Aiuad ma Berlh Occupancy |:ﬁ'nﬂmﬂiﬁ'ﬁtﬁﬂuﬁmmﬁﬁﬁﬂmmsﬁm 1994}

1i1Fi1 Berth Occupancy 28NFesIMI§ M 1884 uISMIWITiDuFeroFanauden 1
(VRELFoATUYELET)

Am gy eRusviall

UfudlusnnwindieuFelwinGenaden 1

wi§unRusTissurrgaslumueemaef
AR TuAnELLe RN RuAdReLET

AuananlIRnRus (uiuudioly)

vaduuyrengluvinize

X o - -
WINUN IR N TuaSHIUUTAT

. 3 e
10. WIS IMIUURTIUINTBAUATHIEY] U
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dieanumy 10 Menaudedniluspliudienn Program tesvhideRsesnsrsanisititiunnbui
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gplgasfililumsdtuan
gnsi 1 BQ = V*ST* 100
DY*H*'B

ga = Berth Occupancy (granrlevinveuiEe)
Vv = Vessel Passing /year  (4nuarifisnresde /1)
ST = Ship Loading Time (arucioesde 1 §1)
DY = Day / Year (anmnnag / 1)
H = Hours / Day (Rme /1)
B = Berth (SuruinnouiEe)

B N
!ﬂﬂ"l? CIT = C*SF0F*SH

PH
c/T = Conlainers / Time fFuBusaeumues / usalunirrusslus)
c = Containers (fruufufnlusu)
SF = Stacking Faclor (UzzRvisn v lunnsdmFusfiud)
OF = Occupalion Faclar (UsrsRvinmluarusfiuin)
L
SH = Stacking Height (SuuTUE)
PF = Peak Faclor (ANRUBRITEFBLNNTIURS)
#ATA 3 C/Y = C/T*350
DT

cw = Contrainner / Year A nfufmeumaued /1)
cm = Containers / Time Whnutusmasunaiues / 1e7)
350 = Swss0 uly 1 1

oT = Dwell Time (s lunreutitufuAreuInuLMe )
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gnsit 4 SC = SA* W /F *350* SH *RA
DT * PF
sC = Starge Capacity (ArmauzelunasFuRuAviall / 1)
SA = Stroge Area {ﬁuﬁt:aﬁniuh}
W/F = Weight / Floor {mﬁuﬁwﬁmaqﬁuﬁ:
350 = S350 M lu1 d
5H - Slacking Height {iﬂu‘m&u’hqm:}
RA = Real Use Area . (Paildansi
ot = Dwell Time (e lunassucnefufraumuued)
PF = Peak Faclor (AR RITIRRLN I TUAS)
NSATUATY

1. Aruamuwmn Berth Ocgupancy (fRFnasidinviouGetswinFensammwe)

HAEIMR
SuouRuAntl 2537 (1994) 1,336,958 TEU - JICA, 1994
dmmainasenvesdeRudl (1994) 2550 Giea - JICA, 1994
Fafiguyin = 2550 = 50 fa/ fdanvt
5
nouefefud / G = 1,336,958 - lesdsnfFessusn
2,550 350 - 460 TEU / 1

= 524 TUE. / 1

. - v { o
vadewsiiiududeymheinefnanselidouns | - Fquiedwue Ba = 60%

AN Berth Occupancy sxldfndndsn fiviaFangaym nvm.  sansovld  73%

# L3
 WAnnnudlaifeusainy (1994 sl

- 03 ~ -
TIADUYESTHATIHULEER

1.1 A1 Berth Occupancy 183FeRAuAT = 7376 % Tunsldvindisuie
1.2 Aa._Ship Loading Time = 30.99
1.3 #1 Berth Occupancy GeRuAwnll 0 (=77.16 %
1.4 #1 Ship Loading Time = 71.51
5 . TN ST .

WM
VunuRudnenuvinsiel 500,000 TEU - Alternative 1

A1 Berth Occupancy 36.77



iwﬂmﬁnﬁaﬂ = 500,000
524
= 954 \iitn

L 1 Berth Occupancy

Ba = V-1°100
DY*"H"'B
BQ = 73.76%

v = 954 u./\Fien

ST = 30.99 93/ Wiea

DY = 350 du

H = 24 qu.

B = snnwinviouFersuwmuiued

4 * “10

=
L
]
o

n

350 * 24 * SMIuviIlTe

SMwinWouTe = 477 = 5400

3 EsHosiidisuderadvunpivesfunmall

feqiu (1994) Rudwioll @ Audwaumumed

wwmsneees JICA (2005) FoannssmIEauiL

winiu 1 1 4
Sl & 125,000 TEU
{1,220,000 #iu)
fufn 125,000 TEU sz19FeRudAwuds
< 125,000 / 524
= 238 JiEn
gms Berth Occupancy
BT =V ST* 100
DY*H"B

7718 = 238°71.81° 100

350 * 24 * §7uUYINEe

SuwiWouGe = 264 = 3 W
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ATUINUSIN 524 TEU. / 61

nmviFaualizmalng

Suudu /1 vnavingeld

300 Fu/l

WG

dAndnmdauees JICA,
ocol Tapfidlvuieifuda
wiliszansaiden 1

1 TEU fAnrzsnmu 98 Au

77.18 %
238 (e

o=}
o
n

<
1]

ST =.71.81 13,
DY =350 u
H = 24 L

B = snhwindioule
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4 mzAngamidnnuRufiisunueneued

WA

CIT = SwmtuAImBuNwueT

= 500,000 TEU
SH = (Stacking Height) -iﬂu'm;'lmwﬁ
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