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II. PORT DEVELOPMENT PLAN

1. PRESENT CONDITIONS AND RESTRICTIONS IN BANGKOK PORT

.1.1 Introduction

1.1.1 History

Before 1954, Bangkok Port could only bhe approaghed by small vessels or
those havxng a llght draught as the Bangkok bar channel depth was 15 - 16
feet {4.5-4.8 meters) at high water. Therefore, vessels of deeper draught
were loaded and unloaded in the deep water anchorage ©ff Ko Kichang, about
80 km southeast of.Bangkok. Cargoes had to be sent up to Bangkok or brought
down for shipment using lighters and barges, which was both time consumning

and quite expensive.

These-problems had'confronted the Government for many years to consider
the possibility of dredging the channel through the bar and constructing
a new port within modern facilities. In 1936, a site for the new port was
selected. in the Klong Toei district where a large area was reserved for

-future expan31on.'

Construction of the new port was commenced in 1938 with the formation
of the Bangkok Port Office. The construction was only partly completed in

1940-'and came to a standstill due to World War 1IT.

In 1951, the Port Authority of Thailand (P.A.T.) was established and
took over the administration of the Port of Bangkok (Klong Toei Port) which

had prevlously been in the hands of a Government Department.

Deveiopment from 1951 to 1954 created such port facilities as a
1, 660 meter wharf (West Quay) with 9 transit sheds and an open storage area,
which 51multaneously accommodated 9 cargo vessely each 27 feet (8 m) in

draught” and 565 feet (172 m}) - in length,

By 1977 the, Fast Qudy had also been constructed addlng 6 berths along
1,580 meters of wharf.
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1.1.2 . Location and Access .

The port of Bangkok used for foreign general cargo i$ situated on the
left side along the lower section of the Chao Phraya River between poiqts
of km 26 and km 29, while numerous private wharves are located along both

sides of the river from its estuary to a point 47 km upstream (See Fig. II.1.1}),

The entrance of the Chao Phraya River'is'markéd by the Bangkok bar Light
beacon situated at lat. 13°26‘N:aﬁd long 100035EE; The_approach to the port
is made through the bar channel which is 18 km in length, and 100 meters
wide at the:bénd. The:channel is dredged aﬁd'maiﬁtéinedftp afdépthﬂof

~8.5 m below Mean Sea Level (MSL) or 6.3 métérs below Lowest Low Water (LIW).

The depth of the River within the port area varies from -8.5 m to -11 m
bélow MSL. The MSI, depths at the Bangkok bar and at Kldﬂg'Toei are respec-

tively 2.3 m and 1.63 m above LILW.

vessels entering the port are limited to a maximum -length of 565 ft

(172 m) and a draught of 27 ft (8 m).

lL.1.3 The Organization and Function of the P.A.T.

The P.A.T.'s organization, with a total staff of about 6,000, is in

the form of the following Bureaus:

1) Board of Port Commissioners Bureau

- Office of Secretary to the Board

2)  Administrations Bureau
- Office of the Director General
Office of Advisers
Central Division
Law Division
Secrity Center

Port Police

R



=~ Central Sector
'TeChpical Office
‘Personnel Department
Controllers' Department
Engiheéring_bépartment

‘Marine Dépaitment

3) Port Operations Bureau

= Bangkok Port

- Sattahip Commercial Port
The organizational chart is shown in Fig. II.1.2.

:The:P.A.T._Manages-the port facilities and navigation areas making up
the'Poit of Bangkok.: Ité-responsibility élsq includes the sﬁpervision of
stevédoring, the assistance of navigation, and the maintenance dredging of
the rviver étretch ranging from the Memorial Bridge to the entrance of the

bar channel.

1.2 Existing Facilities and Equipment

1.2.1 .Port Facililities

According to the Laws on Navigation in Thai Waters B.E. 2493 (A.D 1950)
and 2510 (A.D 1967), vessels carrying cargoes and/or passengers from foreign
countries crossing the Bangkok bar and proceading into the Chao Phraya
: River must beith and discharge their cargo and/or passengers at Bangkok
_ Port‘fa?ilities operated by the P.A.T., except when there is no available

berth and/or special permission is granted.

" The existing berthing facilities of Bangkok Port are summarized as

follows:
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P.A.T. Wharves (Klong Toei Port, See Fig, IT.1.3)

- Original Wharves (West Quéy) 1,660 m long 10 Berths
- Container Wharves (East Quay) 1,528 m Container. ‘6 H
‘ Lighter 2 m
~ Pbolphins ' ' o 7 "
- Buoys 6 v
Private Wharves : . 85
Total: o © 116 Berths.

(Refer to}Appendix.II—l)

Thé.stérage facilities shown in Table 11.1.1 include 9 sheds totalling
52,500 sq, meters, lQéated just behind the wést'Quay; 3 sheds totalling
23,200 sg. meters on 'the BEast Quay} and 2 container freight statiohs:(CFS)
totalling 61,400 sq. meters on the West Quay. There are about 423,000 m2

of open storage area under PAT management area.

1.2.2 Caigo Handling Equipment

The list of cargo handling equipment.currently owned by the P.A.T. and

'ETO (Express Transportation Organization) is summarized in Table II.1.Z2.

1.2.3 Dry Docks and Lighterage

The Bahgkdk Dock Company operates two dry docks each of which isg

100 meters long.

Prlvate companles operat9 more than 72 llghters with cargo capacities

ranging from 100 to 380 gross tons,
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1.2:4 The Bang Hua Sna Midstream Dolphins Project

2In'o£den to aécomm@date more vessels, the P.A.T. has set up the Bang
Hua Sna hideream dolphins projéqﬁ..'Whén this project is completed.in the
middle Qf 1985, a toﬁalzof 25 midstream doléhins lying between km 13 and
km 15 along the left side of the Chao Pharaya River at Bang Hua Sna, Samut
 Prakéanr0vinCé, will acconmodate 8 cargo vessels with a waximum draft of

27 ft. (8 m) and maximum length of 565 ft (172 m).

This is éxpebted to increase the capacity of Bangkok Port by about

1.0 million tons a year..

1.3 Port Activities (Refer to Appendix II-1-1 - II-1-2)
1.3.1 Pilotage

Acéording to the Law on Navigation in Thai Watex B.D. 2477 (A.D. 1934),
it is compulsory to have a pilot on vessels of 500 gross register tons or
more when they'séil anywhere between the entrance of the Bangkok bar channel
and thetupper limit éf the port in the River (km 56 Rama VI Bridge).

Pilotage is under the supervision of the Harbour Department.

The pilot station is situated at Lat. 13°22'N, Long, 100°35', 22 km

along the channel from the Phra Chullachomklao Fort.
1.3.2 Berthing

A meeting to decide berthing érfangements is held daily at 10 a.m.
under the chairmanship of the Director of Bangkok Port. YFirst come, firét
served” is tﬁe P.A.T. regulation offerea to vesseis calling at Bangkok Port.
With the arrival of a vessel at the mouth of the Chao Phraya River,
the P.A,T. operators will communicate with the pilot on the vessel by radio

telephone to give the berthing assignment.
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1.3.3 Towage

Tuqboars,-rope handling boats and officers are always provided promptly
to facilitate berthlng at the tlmL of .a vessel s arrival in Bangkok port.
At pltoent, 01th tuqboats fitted with flre flghtlnq and sa}vage equlpment

are ready_Lor!full service, -

1.3.4 Steve dorlng and Handllng Operation Tlmes_

Import and export cargoes are diséhafged or loaded by stevedore
companles engaged by the Shlpplng agents. All stevedore companles must be
rngqurPd with the P, A.T. and the number of stevedore laborers reglstercd

as of Dec. 1982 was 10,389.,‘(Refer to Appendix II~1~12)

The Stevédoring companies are paid for their service by'thé-Shipping

agents on ‘a per tonnage basis.
Handling operation times are as follows:

Day. Shift : ‘ : ' _ (08:00 -~ 12:00 hours)

_Day Shift | . . (13:00 - 16:30 hours)
_ Overtime'(wérking through) C (16:30 - lB:OOIhoﬁrs)
First half ~ night shift (19:00 - 24:00 hours)
'Second half - night_shift - ' {01:00 - 05:00 hours)

Overtime (working through, but should :
apply for P.A.T. approval) ‘ (05:00 - 07:00 hours) -

Oon Satuxdays Sundays and public helidays,
the’ day shift finishes at 16:00 hours

1.3.5 Utilization of the P.A.T. Wharf

1)  annual Cargo Traffic

The past records of annual cargo throughput are shown iﬁ”Table Ix.1.3

and 11.1.4.

1 -6



2)  Annual Container Traffic

Records of contalner trafflc in- the past eight years are summarized in
Table TI1.1.5, 1nclud1ng data on loaded and empty containers. The total con-
.talner th;qughput in 1983 reached 304,524 TEU 1ncludlng 269, 828 TEU (89%)
of'leaded‘eohteinefs and'34;696ﬁTEU (11%) of empty containers. The numbers
of impqrt aﬂa'export containers in TEU, including empty_contéiners, have

peen very close or almost balanced.
3) Type and Number of Vessels

There are three types of cargo vessels presently calllng at Klong Toei
port “(P.A. T. wharf), i.e. container (feeder), comblnatlon {combo) and

conventlonal vessels.

The past record of the number of sﬁips called at the P.A.T. Wharf is

‘shown in Table 11.1.6.

1.4 Restrictions in Klong Toei Port. .

1) Draft and Length Limitations

Currently vessels callihg at Bengkok Port ‘are limited to a length of
565 £t (172 m) and a draft of 27.ft (8 m). This restriction means_that
vessels are limited to approximately 10,000-—12,000 DWT for dry bulk
carriexs and cargo ships. This channel restriction particularly affects the
ekport of egricultural products which are usually tranepofted by bulk
Cafrier.. Maintenanee dredging and also further deepening of the channel
depth'are inevitable;.but they require enormous expenditure which is not

justifiable under the present financial situation.
2) . Limitations to Further Expansion
The extension and-rehabilitation of facilitieséin the “immediate vicinity

of Klong Toel Port would be very dlfflcult and 1nvolve the serious problem

of rehabllltatlng the slum area which was formed as the result of the

exessive concentration of population in the Bangkok area._
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At Klong Teei Pd}t'which.Was developed close to the central urban area,
the cramped. layout has resulted in a relatively inefficient working

environment.

TLand transportation in the Bangkok Metropolitan area suffers from ex-—
tensive traffic jams. Increase of trucks transporting goods to and from

the port would further aggravate this congeqtlon.

Therefore, it is undesirable to expand the capacity of the faicilities

at Klong Toel Port.

1.5 Capacity of Klong Toei Port

Several studies have been made to determine the ultimate'Capaeity of
Klong Toei Port for total trafflc and Contdlnerlzed cargo. The capacities

egtlmated by past studles are summarlzed in fable Ir.1.7.

The following data (1982) were collected and evaluated to determine

the present situation in Klong Toei Port.
- annual throughput per'berth for :
containers ‘ ' : 377,000 ton/berth

~ annual throughput per unit length for
conventional ‘berths : 1,538 ton/m

- total ﬁaiting hours of ships o
calling P.A.T. wharves K : 368 ship.day
- berth occupancy ratio : * 70% East Quey
o 75% West Quay
{from Oct. 1982 to June 1983)

- averege loading and unloading rate : 9,7 TEU/hour or 7.6 box/hour
- actual cargo handllnq rate of

the mobile crane . . : 10 ﬁox/hour.

An analy51s of these flgures 1mplles that ‘all of the f30111t1es in
Klong Toei Port arc fully utilized and any SlgﬂlflCant 1ncrease of the

throughput capd01ty is almost 1mp0581b1e w1thout some drastlc rehabllltatjon_
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The capacities of Klong Toei Port estinated by the MOC and P.A.T. were
3. 5 and 3.0 million Lons per annum for conventional cargo (West Quay, etc.)

and contalner cargo {Last Ouay) respectlvely

In:addition, the P,A.T, is now planning to construct 8 new midstream
dolphiﬁ berths at Bang Hua Sna by the middle of 1985, which are expected to

increase the capacity by about 1.0 million tons per annum.’
. Therefcre, the capacity of Klong Toei Port is estimated to total 7.5

mJlllon tons per annum, 4.% and 3.0 millien tons for conventional and

gonta;ner cargo’ respectlvely
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Table ¥I.1l.1

St_drage ‘Facilities in PAT Areas (1/2)

Floox

’ Total . Storage © Storape
No. Building Sizo Area  © Avea . .{Load Capaciey Remavks
(m.) (Ton Per b
. S, S, . (Ton)
' _ egg.m, ) :
1. Shed No.l 40 4150 6,000 4,140: . 2,75 11,385 . . o
Platform 1.5 # 150 225 - 180 1.50 © 270 Tor caleulating
2. Shed No.? 40 4150 6,000 4,140 2,75 11,385 E::z ‘Zﬁ‘;‘l’gﬁ‘f“;“f‘“’
Platform 1.5 £ 150 225 180 1.50 270 % e are dedicted
3. Shed NHo.3 . 40 4 150 6,000 4,140 2.75 11,385  fyom the tetal area:
Platform L5 4150 225 180 1.50 270 A. OEfice Room
4. Shed No,4 404 150 6,000 4,140 2,75 11,385 B o
Platform 154 150 225 180 © 1:50 210 * cargo -
3. Shed No.5 32 § 150 4,800 ° 3,300 2.75 2,075 C, Stoie Room
PlatForm 1.5 £ 150 225 180 1.50 279 - for damaged
L : : carge
6. Shed Ho.6 32 4150 4,547 3,088 2,75 Byall -,
) . . a in Shed No.6
Platfori 1.5 4 113 - m . 142 150 73 peduct space 263n?
7. Shed Ko.7 32 £'150 . 4,680 3,332 2,75 9,150 :
Platform 84150 1,200 960 , 1.50 1,440 .
8.  Shed No.8 324150 - 4,800 3,300 2,75 g,g75 Aves in Shed No.7
Platform 8 4 150 1,200 960 L.50 1,440  Deduct space 120m?
9. Shed No.9 32 £ 150 4,800 3,300 2.75. 9,075
Platform 84150 1,200 96G  1.50 1,440
Total - 52,529 36,802 - 96,169
10, Additional . . : )
Shed 12 47135 1,620 1,300 - 2,00 2,600 Behind Shed Ho:l’
{Wooden Shed) _ . ) ) :
i, - 17 4100 1,200 960 2.00 - 1,920 " Shed Mo.3
12, woon 12 £130 . 1,560 1,250  2.00 2,500 " Shed Ho.6
3. " 174 150 1,800 1,440  2.00 2,880 " Shed Ne.?
14, moam 124 50 600 480 2.00 960 " Shed No.8
(15, wom 12 £ 120 1,440 1,150  2.00 2,300 " Shed No.9
Total - 8,200 6,580 - 13,160
16. Additional Shed _ .
(Cement Wall) 20 4100 2,000 1,600  2.00 3,200 Behind Shed No.4
o 20 £ 100 2,000 1,600 2,00 3,200 " Shed Ne.b
7. - 20 4 100 2,000 1,600  2.00 3,200 " Shed No.7
18, - o 20 £ 100 2,000 1,600  2.00 3,200 " Shed Mo.8
19, e 20 # 100° 2,000 1,600 . 2.00 3,200 " Shed No.9
20, - _ 15456 840 550  2.00 1,100 " Shed No.5
21. (Formér Dangerous Cargo) ) .
Total - 10,840 8,550 - 17,100
22. Supplementary Shed 1 78 £ 160 12,480 9,800 1.5 24,500 _
23. Supplementary Shed 2 78 £ 260 20,280 16,000 2.5 40,000 . Storage Warehouse Shed 10-
— Auctien Warehouse 78 £ 45.5 3,549 2,500 2.5 6,250 .Part of Sub Shed 2
24. Supplementary Shed 3 78 # 340 26,520 21,200 7.5 53,000 - :
" Total - 62,829 49,500 - - 123,750
?25. Shed for. Jute .
_ Cotton And Kapok 30 4200 4,000 3,200 1.5 4,800
26. Shed For Jute o e .
Cotton And Kapok 26 £ 180 . . 4,220 3,370 2.00 6,740
Total - 8,220 6,570 - 11,540
27. 3 - Storay Warehouse
- First floor 25 4120 3,000 2,250 1.4 3.150
- Second Fioor 254120 3,000 2,575 . 1.00 2,575
- Third Fleor 25 47120 3,000 . 2,575 1.00 2,575
Total - 9,000 7,400 - 8,300
11 - 10 -



Table 1II.1.1

Handbook of Port Authority of Thailand,

XTI

1983

Storage Facilities in PAT Areas (2/2)
- . Floor
| Siza fotal Storage Load Storage
No. Bullding Area Area ’ Capacity Remarkas
: () $q.n.  &q.m (Yo Per {Ton)
— . 0 pgm,)
28. In-fransit Warehouse 35 4 156 5,460 4,280 2.5 . 16,700
- Floor Storage Outside )
Thé Building - 15,680 12,550 2.00 25,100
Total - 21,140 16,830 - 35,800 . -
26, Military Warehouse : 20 ¢ 80 1,600 1,200 2.5 3,000
- Floor Storage (Qutside
The Building - 2,295 1,800 2.00 3,600 Uoder Construction
Total . - 3,895 3,000 - 6,600
30. . Dangercus Gargo 25 £ 40 1,000 860 2.00 1,600 For Inflamable Cargo
©  Warehouse 1.
J1.  Dangereus Cargo 10 £ &0 400 320 2.00 640 W
: Warehouse 2 S )
32, Dangerous Cargo 25 40 1,000 800 2.00 i.GUO "o
Warehouse 3: . .
33. Dangerous Cargo 25 £ 40 1,000 800 2.00 1,600 noLom
Warehouse & : )
34. Damgecous Cargo 25 £ 40 1,000 800 2.00 1,600 "o
Warehouse 3 :
Total - 4,400 3,520 - 7,040
_135.  Containgr Freight, 126 f 43.4 5,468.40 3,690 3,00 11,070 Handed Over To
Station I PAT. Feb.1982
~Outside Area - 30,450 Only For Working And Transportaiton Area " - "
36. Container Freight,' 126 £ 43.4 5,468,400 3,690 3.00 11,070
Station I1
~0utside Area - 10,063 Only For Working And Transportation Area " - "
Total - 51,449.80. 7,650 - 22,140
37. LEast Quay Shed No.ll
Shed Ne.l 158 £ 60 9,000 o,000 3.00 24,000
38. East Quay ' Shed No.12
Shed No.2 150 4 60 9,000 8,000  3.00 24,600
39. East Quay )
Cargo Warchouse 80 4 65 5,200 3,640 3.00 10,926° Former Riece Shed:
“Total - 23,200 19,660 - 58,920
40. Steel-Storage Area - 25,800 20,000 2,00 40,0600 Cutside Wharf Area.
41. Automobiles Storage ~ 16,340 13,000 1.3 19,500 Wharf Area
Area (Existing)
42, West Quay
- Open Storage Area - 128,400 102,720 2.00 265,440 Wharf Area
- Container Terminal - 31,440 25,152  3.00 15,456 Behind Sub Shed 3,
Area - 60,800 Future Extension:For Contalner System. Uader Constivuction.
43.  Eask Quay
- Open Storage Area - - - - -
- Container Terminal - 131,000 104,800  3.00 314,400 Wharf Area.
. Area. - 29,490 23,590 3.00 - 70,770 Under Construciion
Total - 423, 270 289,267 - 725,566
Remarks : The height 0E cargo must not be less than 60 tm. from caves or celling
and subject te each type of cargo. (to caleculate fyom welght Lo each type of catgo)
Source’ : Engineerihé Section, PAT



Table I1.1.2

(&S OF JULY 19483}

CARGO HANDLING- EQUIPMFNT AT BANGKOK PORY

“fa) P.Auf.
Type Capacity. Q'ey Cdndition* Rémérks
Semi Portal Crane 3. tons 8 3R 37.5% on the West Quay Ffor
.5 tons 4 1R 25 general cargo
Mobile crane 6-12 tons = . 2 2 R 100
5 -tons 3 AG
10 tons .5 AG
30 Eons 7 AG -
50 tons S 2. AG’
149-165 tons 2 1R
Side Loader 35 tons.’ 2 1 r- ‘electric
Top Loader 35 tons 2 2mR’ Rubber-type Franstaine
Shifter Container 30 tons 3 2R for 2Q'/40' container
' 2 plus 1 rows, 2 high
Fork Lift 5,000 lbs 56, 21 D, 5 HR.laR
7,000 lbhs: 263 2D, 15 MR.24dmR
10,000 lbs 35 r mR, 4 MR
10 tons .2 AG Takatan
.. 30 tons 2 2.m R :
Trucks 5-7 tons 1447 10 R, 3 H 6 wheels
Towing Tractor 8,000 lbs 19 8R, L H 6 wheels
: 12,000 lbs 10 1R, 1#H
- Yard Hustler 30 tons 7 AG & wheels
Tractor Trailer 30 toas 7 2 H 10 wheels
Tractor for chassis 30 tons g 2 H
Fifth wheels 30 tons 7 AG
Trailer 10 tons’ 21 AG 8 wheels {wooden floor).
20 tons 4 4R 12 wheéels
30 tons 1o 4 Rr .
Full Trailer Van 5-7 tons - 5 Ag 8 wheels
Full Trailer 10 tons 5 Ag Iron floor .
Chassis 30 tons 58 2R © 8 wheels
_Jeep/Vén : 2R
Fuel Service Truck AG

0¥ Disable,

*}: R; Repair, mR; Minor Repaii, MR; Major Repair, H; Overhaul, AG: all Good
Source: Carge Handling Division, P.A.T, )
{v) ‘ETO
Type Capac;ty thy Remarxks
Trucks 'S tons 350 6 wheels
o 10 tons 150 10 wheels
Tractor for Trailer 20 tons 45 6 wheels
30, tons it 10 wheels o
Trailer low bed ] -5 for conventlonaJ/contalner Largo
low buoy 15 for heavy cargo
Source: Office in the Bangkok Port, ETO,
- 12



Table IT.1.3 TRAFFIC THROUGH KLONG TOEI PORT (P.A.T. WHARF)

(Unit:

Thousand Ton)

Import Cargo

Export Cargo

Year . K}?ng Toes. gii;ﬁiizm Total Klong Toei Total
Nh??f (Klohg’?oei)' . Whar £
1974 2,454 223 2,677 235 2,912
1975 2,267 142 2,409 146 2,558
1976 2,981 198 3,179 373 3,552
1977 3,468 230 3,698 475 4,173
1978 3,395 575 3,970 723 4,693
1979 3,729 761 4,490 857 5,347
1980 3,586 518 4,104 1,017, 5,121
1981 3,734 691 4,425 1,231 5,656
1982 3,378 862 4,240 1,438 5,678
1983 4,363 809 5,172 1,580 6,752
Source: Statistical Section, P.A.T
Table II1.1.4 CARGO TRAFFIC BY CARGO. TYPE
.(Unit: Thousand Ton)
Year Conven—Import.CE.lrgo Conven?xport Ca%90 - Grand
) tional Container Total Lional Container Total =~ Total
1976 2,777 204 2,981 200 172 372 3,353
_19?7' 3,114 354° 3,468 252 233 475 3,943
1978 - 2,814 581 3, 395 255 468 723 4,118
1979 2,953 776 3,729 181 676 857 4,586
11980 2,147 839 3,586 122 895 1,017 4,603
1981 2,608 1,126 3,734 172 1,059 1,231 4,965
1982 2,271 1,107 3,378 282 1,156 1,438 4,816
1983 2,867 1,496 4,363 250 1,330 1,580 5,943

Note:  Excluding Midstream Dolphins

‘Source: Statistical Section, P.A.T.
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Table II.1.6

VESSELS BNIERING KLONG TOEI PORT

Conven-

Combi-

Yéar - tional - nation Cszz:i?er : Total Ne;oiiggiter
- Yessel Vessel ' {Number ) {(Thousand Ton)
1976 1,084 316 160 1,560 5,342
1977 1,053 346 184 1,583 5,467
1978 99?2,_ 527 316 1,841 5,998
1979 825 58). 358 1,764 6,047
1980". 668 577 453 1,698 s,élz
1981 643 576 495 1,717 5,834
1982 683 452 602 1,737 5,467
1983 '776. 469 588 1,827 5,856
Note: Combination vessel is a.ship to be loaded taogether

Source: Bangkok Port, P.A.T.

conventional cargo and container cargo.
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Table IT1.1.7 PAST STUDTES ON THE CAPACITY OF
KLONG ‘TOEI PORT

Deep Seaéort Laem Chabang : Sattahiﬁrcbmmeréial

NEDECO. (1978) _ . Port study-(1980);

5.0 Million Tons - : 4.2 million Tons

West Quay 2.6 Million Tons | _ West Quay 3.0 Million Tons
East Quay 2.4 . " East guay 1.17 " '

Import Cargo 4 Million Tons
Export Cargoe 1 = "

Master Plan Study of Sattahip = : Eastern Séaboard Study
Commercial Port, Thailand (Draft, 1982) Sector: Transport (1982)
5.0 Million Tons: o 7.6 .~ 8.3 Million Tons’

Container 3.0 Million TFons : ' {(Container: 3.2 Million Tons}
Break Bulk 2.0 o :

Bang Sue Containexr Freight
Station (BKKTERM, 1983)

Container 3.2 Million Tons

1L - 16-
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2. EXISTING PORT ACTTVITIES ALONG THE EASTERN SEABOARD

Because of the aforemmentioﬂéd restrictions on the'existing‘port
facilities along.the Chad‘théya River,. the berthing facilities for large
vessels have been constructed along the coast Yine of the Eastérﬂ“SeabOard.
(see Fig.II.E.i). .In ﬁhié fepbrt this widér area_where-cargo[ﬁandling is
‘carried out is_rgfeffed to as thedengkdk Port Area. import and erort
carqé going through the Bangkok Port hfea, inclﬁding Klong Toel Port, are

shown in Table IT1.2.1.

2.1 . Bangkok Port Area

1) - Lighterage Facilities on the Bang Pa Kong River

These fac1llt1es are used’ malnly to transportL taploca, and to a smaller
extenL sugar and malze, which is carried to the deepwater anchordge at
Ko Si Chang for loadlng onto ocean=g01ng vessels. The lighters are usually

self propelled steel barges with 100 - 300 ton cargo capaCLty
2) Peepwater Anchoragye at Ko Si Chang.

- This is a sheltered_anchorage used for bulk carriers. Vessels of up
to. 120,000 ~ 150,000 DWT handle abproximately 4.5 millibn tons of cargo per
annum, mainly tapioca. It is equipped with four mechanical loading towers
'owned by Thai Bulk Serv1ces Ltd _(TBS).  These towers are able to load ships
at a rate of around l4,000—~l7,000 tons §er day, and to handle about 3.0 ~

2.5 million tons per annum.

The remalnder of the traffic is loaded from llghters using ships' qear

at the rate of about 7,000 tons per ship per day.
3) Tapioca Jetty at Siracha owned by Mah Boonkrong Dry & Silo Co., Ltd.

ThlS has a throughput of around l 2 mllllon ‘tons per annum, and storage
capaCLty for lOO 000 tons of taploca,' The 3 km long jetty was de51gned to
accommodate 120 000 BYT. The loadlng rate is approximately 15,000 tonsg per

day.

11 ~ 20



4) 0il Terminals at Siracha

The three refinefies,_TORC, ESS0 and Summit, have terminals capable of
recdiving crude oil tankers of 120,000 DWT, 80,000 DWT and 50,000 DWT
respééﬁively. These are in the form of buoy moorings 1.0- 2,0 km off-shore,
' 0il éqmpaﬁiés transport almost all of théir products from the refincry by
sea;.using-either small ceoastal tankers for distribution to Soﬁthern Thailand

or barges of about 2,000 DWI' for deliveries to the main depots in Bangkok,
5) Ao Udom Tapioca Jetty

' This:is'a'small lighterage jetty built for the transportation of

tapioca to the anchorage at Ko Si Chang.
6) Ligquified Petroleum Gas Jetty

" This jetty extends about 1.2 km in ‘a northeasterly direction from the
Shore immediately to the north of Laem Chabang and can receive LPG tankers
of 100,000 DWT. It also has berths for two 2,000 DWT barges for domestic
distribution of LPG. The LBG will be brought by pipeline_from the gas

separation plant at Map Ta Phut.

"2.2 Sattahip Commercial Port

This'facility.was originally constructed by the U.S. Navy for military
purposes_but was cbnverted into a.Commercial'port and placed under the

control of Port Authority of Thailand (P.A.T.) in 1979,
1)  Existing Facilities

~ West Quay 540 m long 3 Berths 10,1 m draft
- North Quay 350 m long 2 Berths 8.7 m draft

Ir - 21



2)  Port Activities
(1) Towage

Two tugboats and two rope handling boats are quick to help cargo

vessels calling at the port.
(2} OUtilization

:Thé récords of cargo traffic in the few past'years are shown in
Table 11.2.2 whlle Table 11.2.3 shows the past records of the number of

‘ships calling at the Sattahlp Commercial Port.

Currently, the Marketing Organization of Farmers (MOF) is building

a maize export terminal at the Port.

A%
[#3]

Map Ta Phut Port

Map Ta Phﬁf Port.ié‘planned as.an'industrial port, to support a heavy-
chemical.industrial.complex in its hinterland. The necessary port facilities
will be constructed prioi to the activation of industries in the MapiTa Phut
Industrial Complex. Facilities for handling non-industrial cargoes will
. also be provided. = According to the previous study, projected cargo volume

and berth requirement are as shown in Table ¥7.2.4 and I11.2.5.

Adjacent to the Map Ta Phut area,ito the east of Rayong, the Rayong
ethylene jetty has been built by Thai Petrochemical Industries Ltd, 7Tt is
a structure designed to import about 130,000 tons of bulk liquid ethylenec

per year.. This will be moved by pipeline to a directly édjgcent plant.

Allotment of bulk cargoes to ports on the Eastern Seaboard are

summarized as follows:

IT - 22



~ Anchorage ] e :
ag Privat Map Ta Lacm

5 : . : L Ny
angkok ef _ Jetties Sattahip Phut Chabang
Port Ko Sichang of -Port Port Port
: Island .. Siracha
Agri-Products
Maize' _ _ o o o
Rice ' ' te)
Cassava, Taploca o} o 0 ) e} ‘ o]
Raw Sugar, Molasses o
Mineral Prodicts
Crude Oil; Petro Products ' o)
. Rock Salt o)

Potash Ore : _ i o

1)

4 Railway Network -
The Eastern Line
(1) Existing Line

The existing railway system in the northern areas of the Eastern
Seaboard is called the Eastern Line. The line from Bangkok extends
_eastward for 60 km to Chachoengsao, and then further. northward to
“Prachanburi and on teo Cambodia. This railway travels 225 km from

Bangkok to Caﬁbodia.

The Eastern Line is a single track and the average traffic

between Chachengsao and Bangkok is ll runs/eastward per day.

(2) Chachoengsac - Sattahip Rail Link

A new railway, stretching 143 km from Chachoengsao to Sattablp,

is set for completion in 1984, (Flg. 11.2.2)

IT - 23



The cutline of -the plan is as follows:
o Single track
»' 9 gtations

o Design speed 100 km/h

o Maximum axle load : 20 t
Spur Line to Laem.Chabang

The spur line has been deéigned.by the SRT and. the proposed right

- of way area has:already been purchased by the SRT and P.A.T.
2} Railway'Traffic vVolume

Based on the modal split discussed before, the railway cafgo and the

train traffic were estimated as follows:

Railway Cargo and Train Traffic

2001 ' - 1951

Origin Cargo Trains Cargo - Trains
Volume pexr Day Volume per Day
Container  Laem Chabang - 1,9 (MT) 6.2 0.7 (MT)" 2.4%
Bangkok o _ :
Container - Bangkok - 1.9 6.2 0.7 2., 4%%
: ' Taem Chabang o
Break Bulk Laem Chabang - ~ 0.27 1.5 - 0.05  0.27
. ‘Bangkok ' S - '
Tapioca North East ~ 0:90 5.0 0.9 _ 5.0
: Laem Chabant '
Laem Chabang - Laeém Chabang
Siracha .. Siracha
5.0(MT) 7.7 2,35 (MT) 2.7
Siracha ‘ Siracha
Laem. Chabang Laem Chabang
11.2 . 7.4

Note: *: 1,000 t payload unit train 640 m
#%: - 600 t payload non unit train 380 m
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3) Spur Line Alignment

The junction station is located at about 2 km south of Siracha Station,
The spur line will branch out to the west, run beneath highway, and enter

the P,A.T. area along its northern boundary.

Around. seven kilometers from the branéh point, at the flat terrain,
the marshalling yard will be located. The spur wi-1 go straight toward
thé Cape of Laem Chabang then turn to the left as it nears the shore,

running southward through the port project area.

In case of the pier type layout this spur will reach the pier within .
2 km after it turns south. The railwéy is to be extended to the tapioca
berth, container berths and break bulk berth., (Fig. II.2.3)

4) Standard Track Structure

The track structure is assumed to'be the same as that of the

Chachoengsao -~ Sattaliip line. The outline is shown in the following.

3.00 2.80 ) )
0.90 4100 _ 0.80
i
0.60 0.50 2.00 , 0.40 0.60
1,000mm
e e —
]
I I
ral AN
/
/:

Embarkment Cutting 0.15
_ _ : uait m
The Standard Track Structure
Weight ‘of rail ' : 80 lb/yd
_Type of fastening : : Eléstic fastening
_Sléeper type : PS concrete or concrete
Spacing _ : _ : 60 cm
Min depth of ballast below sleeper  : 25 cm
Maximum train speed allowed : 100 km/hr
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5) Construction Cost of the Rallway Spur

The construction cost of -the:proposed spur line was roughly estimated
as follows, ba ed on the similar studles in the Eastern Seaboard arca.
The costs whlch arise in the main Line due to the extention of thl gpur

are not included, but the cost to underpass the Route 3 is counted in.

Track-structure {12 km} : 58.44
Bridge 1 - - . 2.31
Bridge 1 (highway) 12.1
Matshalling-yard ; 10.0
Communicat ion R _ 2.0
ELighting facilities | 3.0
Station ) ) 0.8
Sub-total: : ' o 88.65
Investigatibn and engineering 8.87
Physical contingency 13.3
Total: '~ 110.8 MB

The railway cost in case of the island type layout was assumed to be

the same except the connecting bridge.

The cost of a bridge between the island and
the sea shove without contingency and etc.:

350 m x 4 m x 14, 500 B/M2 = 20.3 (MB)

The railway total cost for ‘the island type:
110.8 + 25.4 = 136,2 MB
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Table IT.2.1 IMPORT AND EXPORT CARGOES BY COMMODITIES PASSED THROUGH BANGKOK PORT ARLA

{(Unit : Thousand Ton)

1978 1979 : 1930 e
Import  ~Export Import . Export  laport Export fmport - Export

Total : 17,131 13,446 19,626 - 12,956 18,231 13,137 16,806 15,672

(108 {100} (100} {109) (100} (100} (100} (100}
Edible- Vegetable ' 9 6,252 8 4,044 10 5,118 & 5,926
(Tap:oca Pellets, Mung Beans) 5 {46) ' (31) (39} {38)
Cerea! ; 108 3,592 151 4,780 03 4,908 192 5,668
{Maize, Rice, Grain Sorghum Milo, (1) (27 (1) (37) (n {37} (1) (36)
Wheat) L :
Product of. Milling Endustly ) 33 295 42 195 31 315 32 185
(Flour of Maize, Tapioca, Rice, Wheat} (2) (2) () ) (1)
Sugar and Confectlonery - 1,768 - 1,812 108 698 - 1,559
(Raw Sugar Molasses) : {13} {14) (5) {10}
Waste from Food Industry 99 120 75 272 176 205 156 214
{Fish Meal, Bean and Seed ane} (1) (1} {2) o (2) 1 88
Salt Suipﬁor Earth Cement . 110 424 1,192 591 1,020 645 245 635
(Sea Salt, Unground Barium Sulpate (2} (3 {6} (5} -+ (6) (5} (23 4

Natural, Gypsum Crude, Asbestos,
Sulphur Refind and unrefind)

Mineral Fuel 0i} Wax - 11,333 6 11,090 16 11,746 b0, 42 12
(Petroleum § Shale 0ils Crude) - (66) (57} (6d}) (64)
Indérganic .Chemical 234 0 513 7 273 7 275 8
{Carbon Black, Sulphuric Acid, 1) {(2) (2} (2)
Aluminum and Sodium Hydroxide Solid) .
Organic Chemical . 253 5 337 - 286 - 335 -
{Styrene, Yinyl Chiloride, (1) (2} () (2}
Ethylene Giycol) .
Fertilizer ' 732 - B61 - 694 2 765 -
{Ammonivm Sulphate, Mxxed ' (%) (4) (4) {5}
Fertilizers Containing Nitrogen etc.) .
Krtificial Resin § Plastic 184 10 237 14 140 18 214 22
(Polythylene in Primary Forms ctc.) (13 . (1) iy -
¥ood & Article 335 60 670 53 233 37 295 42
{Sawn Lumbet, Logs) (2) (3} £1) (2] '
Paper Making Material ' ‘ 197 - 280 .- 238 - 249 -
{Waste Paper for bse in Paper Making) (1} (1} . (1) (1
[ron and Steel 2,042 37 3,103 51 1,728 107 1,880 70
(Serap § Waste of Iron and Steel (1) (16) . (10} () {1y
Coil, Plate § Sheet) - .
Soiler Machinery ; " 1eB S 3 186 S 182 3 205 7
T {1} (1) : (1) (H
Vehicle _ 179 2 159 7156 s 196 3
{Tractors, Parts, Forklift) (1) (1) - 03] n
Others o _ © B1S 882 916 1,109 1,008 1,065 1,007 1,121
: (5) (8) {5} 9] (6) (9} (63} {8}

( ) 1is percentage.

Source: MOC - Transport Management Informatioen System

Department of Customs - Foreign Trade Statistics ot Thailand
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Table I1.2.2  CARGO VOLUME AT THE SATPAHTP COMMERCTAL PORT,

BY COMMODITY

(Unit: Metric ton)

Total

949,700

361,547

Teem 1980 1981 1982 1983
;mpoft Cargo _ _
pipe line | 153,497 27,767 8,480 26,120
Mild steel bars, railé, piﬁeé, roaﬁé, etc. 137,192 | 7,420 - 9,262
Eléctricity machinery and equipment 4,706 '11,906 12,920- 13,103
Machinery products ' 1,750 . 3,949 461 11,320
Chemical produéis 4,256 4,958 957 8,303
Machinery énd‘équipment for oil : o _ . :
eXplOration work 44 6,545 6,236 14,067
Military equipment | 5,277 492 15 -
petroleum equipment 8,065* 6,436 15,496 17,456
Miscellaneous 15,057 330 221 6,959
Sub-total: - 329,844 69,803 44,786 106,590
- Export Cargo ‘ : _
Tapioca 170, 866 234,502 263,413 232,159
Miscallaneous - 791 | - -
Sub-total: 170,866 235,293 263,413 232,159
Domestic Transit Caréo o :.
Pipe line - 65,633 17,236 26,831
Minerals - 4,400 5,763 19,854
011 | - 13,600 4;956- 686
Chemical products - 8,686 12,102 ° 29,349
 Cement - 5,278 10,587 16,385
Food stuff - 446 .18
Miscellancous 448,990 896 2,704 4,970
Sub-total 448,990 98,939 53,348 98,090
404,235 436,839

Source: - Sattahip Commercial'Popt:
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Table 11.2.3

S5HIP CALLS AT THE SATTAHIP COMMERCIAL PORT

Number of Vessels

1983

vear through Cannel B vessel
"No No. of N : No. of
L : o gall -  call
1980 337 773 95 o 99
1981 418 _ 834 95 . 110
1982 521 : 884 _ 23 111
390 ' 681 145 : 162

Source: Sattahip Commercial Port.

IT - 29



Table 11.2.4

" 'CARGO. HANDLING VOLUMES AT

MAP TA PYUT PORT IN 2000

Foreign - : bomestic

Total

Ttem Export Import ~ Export = Import
Fertilizer Complex 300 1,814.7 890 - '3,004.7
Soda Ash Plant 480 -~ 560 - 1,040
Petyochemical Complex - - . 243 S 243
Iron and. Steel Complex - 10,635 5,559 ~ 16,194
Public Terminal Area - 1,130 . 70 434 889 2,523
" Total 1,890 12,519.7 7,686 22,984.7

889
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3. PORT CARGO FORECAST

3.1 Container and Break-Bulk Cargo Forecast
1) Methodology

-The traffic forecast for the future cargo volumes at Klong Toei and

Lacn Chébang Ports have been made using two methods:

~ a correlation analysis between the cargo volume and the GDP based

bn.deta'forfthé years 1974 through 1982 (High Projection).

- a lee serles analy51s of imports and exports for the years 1974

through 1983 {Low Projection)}.

In- the ithe Natlonal Economlc and Social Development Plan“ by the
Thai Government, durlng the Fifth Five Year. Plan scartlng in 1981 and
ending in 1986, an average GDP growth rate of 6.6 percent per annum was
forecést. The actual growth.rate during this period'ﬁas been slightly less

than. the expected rate.

Although the economy of the free world is recovering, the expected
growth rate of 6.6 percent per-annum may be difficult to achieve. 1In this
report, we assumed a rather eoneervative average growth vate of 6.0 percent

per annum up to- the target year of 2001.

The"past and'future annual qfoss.domestic products of Thailand are
%hown in Table TIF. 3 L. The volume of port cargo passing through P.A.T.
whdrves hag 1ncredscd in line with the economlc development of Thailand as

shown in Table 11.3.2.

Based on the data shown in Table II1.3.2 the correlations between the
:port cargo volume handled at the P.a. T 's wharves and the gross domestic
product and between cargo volume .and-the calendar years for 1974 through

1983'Can be'expreséed by Appendix TI-2 and II-3.
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Based on the above-mentioned two analysis which showed a quite high -
correlation, the future cargo volume handled at Klong Toei and Laem Chabang
Ports was estimated as stmmarized in Table I1.3.3 and as illustrated in

Fig. I71.3.1,

Several studies have been made on the cargo forecast of Bangkok Port

in Appendix I1-4.":

21 Containex Traffic

Container traffic. forecasts for Klong Toei -and Laem Chabang Ports were
estlmated by corrélition analy51s Between cargo volume and GDP (ngh Proijec-
tlon), and by_trend line analysls based on data for the years 1976 through

1983 (LOwiProjection).

The container cérgo volumes handled at PAT wharves are shown in.
Table II.3.4. The yolume'of'coﬁtaineriZEd'imports was hearly equal to the

export container cargo.

The formulas for the correlations between the container cargo volume

and GDP, or calender year can be obtained by Appendix 1I-2-3.

The figures fdr'the.cargq volume and ‘GDP, and calender year show a

very strong correlation,

The contalnerlzatlon rates for the years from 1976 through 1983 are
shown in Table'ﬂ 3.5. Referlng to the trend that the containerization. of
exports was nearly 90% at Klong Toei Port in 1980, the export trafflc u31ng
Klong Toei and Laem’ ‘Chabang Ports in the future is assumed to be 90%

contalnerlzed.

The'volﬁmé'of'coﬁtaineriZéd‘impbrts handled at Klong Toei Port in 1983

was 34% of all imports.
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According to'the.correlationship with GDp, import container cargo is
estimated to reach about 50% of all ihpprt traffic in 2001, In 1983, MOC
adopted 457-5Q%‘as'the estimated- import containerization rate. MOC also -
assumed that tﬁe voluﬁe of ‘containerized import cargo is the ‘same as that
of cdntainerized eprrt cﬁ?go (Feasibility Study of the Development of. the

poxt of Laem Chabang louis Berger International, January 1,983).

- In this fdrecast, therefore, it was assumed that import traffic at

Klong Toei and Laem Chabang Ports would be about 50% of all import cargo.
3) Break Bulk Cafgo

Tt is assumed that break bulk cargo volume is found by subtracting
the Containér volume from the total cargo volume handled at Klong Toel and

Laem Chabang Ports.
4) Container'and.Break Bulk Cargo Volumes handled at Laem Chabang Port

It was'aésumed that ‘carge volume at Laem Chabang Port can be Calbﬁlaﬁed
by deducting capacity of Klong Toei Port from the. combined traffic forecast
of Rlong Toei and Laem Chabang Ports. Based on this assumption, container
and ‘break bulk cargo volume at Laem Chabang Port was projected as shown in

Pable 1I.3.6.

3.2 Agri-Bulk Cargo Forecast

Main “agricultural bulk éxports which would benefit significantiy from
the deveiopment of Laem Chabang Port are as follows: tapioca, sugar and
molasses, Althbugh maize, rice and minor agri-bulk cargoes way use Laem
_Chabang-Pdrt, maize will likely be.handled.at Sattahip Port because the
Marketing Orgaﬁizétibn of Farmers (MOF) is Cﬁrrently.building a maize export
terminal at Séttéhip;=witﬁ a storage capacity.of 20,000 toné. Some rice
and winor agrf~bﬁlk expért cargoes are unlikely to use large vessels because
of the;natufe of'ovérééas markets and the structure of éhe trade. They may

be continued to beé handled at Bahgkok Port.
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3.2.1 EggiOCa (Cassava)

1) 'Tepioca, like rice, is One“of the”ﬁoet important Thai agricultufai
products, Athough output varles by yeax, the recent. annual productlon
amounts about :18° million tons. Taploca is produced mainly 1n Northeabtern
and Centra;'Théiiaha : The major produclng areas include Nakhon ‘Ratchasima
and Khon Raen in the Northeaet and Chion Burl, Rayong and Chachchoengsao
along the Pastern Seaboards as shown ih Tabie II.3.7 and illustrated in

Fig., I1.3.2.

Tapidca exports have increased from 0.2 million tons per annum in. 1960
to 7.9 millioh;tons per anhum'ih-i982 as shown in Table II.3:8. More than

90% of'thesefexports'are_tO“WesterniEdropei

.Tapioca:undergoes the following btocessing sequence: ' Cassava roots'
are’ convarted intoipeliets at nearby processing plans and they ave then
transported to a tapioca storage facility by trucks, and exported as bulk

‘cargo.
The typical sequence is as follows:

Trﬁcks" ' o . Trucks
Producing Area ————Processing Plante—-—— Jetty ——-——5ships 1
N (carqgo’ handllng at port}
s

nghter,Terminal—_+vships S 2
(offshore cargo handling)

Pellets

Jetty based cargo handllng in case ]. is performed by the Mah Boonkrong
-Drylng & Sllo Co., Ttd. in the Siracha Axea, whele handllng capac1ty is sald
to be more ‘than 1.2 mllllon tons a year. Offshore cargo handllng in case 2
‘is conducted ‘at the anchorage off Ko si Chang, uelng four loadlng towers
and the Shlps - own equlpment Cargo. handllng at this anchorage 1s qulte_
important as the Shlp 51ze used in transportlng goods to European ports is,_
at present 1ncrea51ng towards the 100 000 - 160 000 DWT range. Many lighter .

terminals have been constructed in Bang Pa Ln and Bang Pa Kong.
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2) . The Estimation of Export Tapioca Products

- Export of Tapioca is presently under spontaneous cont:dl, whefeby the
governﬁont_advises major exporters to limit their exports according to
foreign.demahd\Or foreign impdrt quotas. However, it is.more efficient to
imblément iimits:by_yimiting‘production and Coverinqzexcess land to other
uses,.as has beén.indicated in the 5th National Economic and Social  Develop-
ment Plan. Along the Eastern Seaboard in particular, a switgh from cassava

to rubber is being planned.

Nevertheléss, in view of the abOvé restrictions, on the opportunities
fpr;developingfalternative'mérkets and ihcreasihg worldwide demaﬁd, it
appears_iikely-that exports will remain in general at preéent levels. In
-fhis Study;'the‘futuré volume of tapioca production for export is estimated
using two methods; in one it is assumed that production will remain at
presént levelé\(low‘projeétion), in_the othey annual growth rate is adopted

as shown in Table 11.3.9. {high projection)
The results of these estimates are shown in Table II.3.6.

On the other hand;_a Government policy on tapioca handling facilities
at Laem  Chabang Port was established by the Ministry of Communications.
So in.this forecast, it was assumed that export of tapioca products handled
at Laem Chabang Port would be 4.5 miliion tons in order to réplace the

offshore towers from which the tapioca is presently loaded.

3.2.2 Sugar/Molasses

1) Thailand produces about 25 million :tons of sugarcane annually.
Sugarcane is mainly produced in the western provinces such as Kanchanaburi
and Suphan Buri, and the two provinces of Chon Buri and Rayong along the

Eastern Seaboard As shown in Table II.3.10 illustrated in ¥Fig. 11.3.3.
Export of Sugar during thé last five years has fluctuated between 0.5

and 2.2'million'toné aé'shown in Table I1.3.11. Sugar exports are highly

dependent on weather conditions.
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Four big customers, the USSR, China, Japan and the U.S.A., together

accounted for aboﬁt 80% of all exports in 1982

2)  Export of molasses is generally related to ‘those of sugar, but arc
subject to. a.number of additional conétraints._ Because nmolasses is a by-
product: of SUgar-refininq and has limited uses, it is a much lowexr value

commodity and is tréded more-compefitively.

Export of molasses has varied from 0.5 to 0.9 million tbﬁS'per-annum
in the last five years, as shown in Table TI1.3.12, except 1980, ‘when there

was especially a_baﬂ‘wéather year for the Thai sugar crop.
3} Future Sugar and Molasses Exports’

The traffic forécast for future exports of shgar and molésses'has been
made by u51ng trend llne analysis based on data for the years 1960 through
1982 (excludlng 1980) (low projection), and also by multlplylng the export
volunme of sugar and molasses.in 1982 by the growth rate of sugar exports as

shown in Table ¥1.3.9 (high projection).

Future sugar and molasses export is obtained by substracting carqgoes
handled at private wharves in 1982 at Bangkok Port Area, assuming the

" present cérgo volume in private wharves is equal to their héndliﬂg Capacity.

3.2.3 The Port Cargo Volume generat§§ by the Tadustrial Estate

The Orlgln and destlnatlon of port cargoes 901ng to and from the

proposed Laem Chabang 1ndustr1al estate in 2000 were calculated as follows

(Unit~ Thousand Ton)

-Lkrtem_ SRR B Origin ' Destlnatlon Total
Export ProceSSJ.ng Zone (EPZ) ' 165 180 - 345
General Industrla]_ Estate (GIE) 536 . 824 1,360
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It is assumed that those port cargoes which relate with EPZ are already

counted into the projeéted container and breakbulk cargo discussed in 3.1,

3.3 Cargo. Volume Handled at Laem Chabang Port in 2001

The Traffic Forecast for Laem Chabang Port in AD 2001 is summarized
as Table II.3.6.

-C:ude 0il and petroleum products are not included in this port cargo

forecast.

3.4 Cargo Volume Handled at Laem Chabang Port in 1991

Paphle 11.3.13 shows the traffic forecast for Laem Chabang Port in

AD 1991,

Table I1.3.1  THAILAND'S -GROSS DOMESTIC PRODUCTS
(in 1972 prices)
GDP ' Growth Rate
vear (Billing Baht) N (%)
1981 311 _ 6.1
1982 ' 324 : 4.2
1983 | 344 6.0
1991 | 548 6.0
2000 ' 92 6.0

Source: 1981 - 1982  NESDB
1283 - 2000 Assumption of the JICA Study Team
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Table IT.3.2  PORT CARGO. VOLUMES AND
GROSS DOMESTIC PRODUCTS

GDE" o Import - Export . Total

vear {Biliihg-3.1972.Pri093). '~ Carga - Cargo (Thousand Ton)
1974 ° 190 . 2,677 235 0 2,012
1975 204 2,409 146 2,555
1976 223 3,179 . 373 3,552
1977 2137 3,698 475 -4;173
1978 261 3,970 723 4,693
1979 o7 4,490 857 5,347
1980 293 4,104 1,007 . 5,121
1981 301 ' 4,425 1,231 5,656
1982 324 : 4,239 1,438 5,677

1983 - . : © 5,172 1,580 : 6,752

Source: Statistical Section, PAT
NESDPbB

Table II.3.3 ESTIMATED CARGO VOLUMES AT KLONG TOEI AND
LAEM CHABANG (INCLUDING CONTAINER CARGO)

{(Unit: Thousand Ton}

Item - . - 1983 1991 2000
I. High Projection (GDP 6%) ' - 11,360 20,412
II. Low Projection=(Time Trend) ' 6,752 9,981 13,827
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Table 11.3.4 GDP AND CONTAINER CARGO VOLUMES
HANDLED AT P.A.T. WHARF

GDP - import

Expor

voar T t T Totat

: : (Billing W 1972 Prices) Cargo Cargo (Thousand Ton)
1976 223 204 172 376
1977 237 : 354 223 - 577
1978 261 581 468 1,049
1979 277 776 676 1,452
1980 293 - 839 895 1,734

1981 311 ' 1,126 1,059 2,185
1982 324 1,107 1,156 2,263
1983 - 1,496 1,330 2,826
Sourée: 'Statistical‘Section, PAT

NESDB
Table Ir.3.5 THE TREND IN THE CONTAINERIZATION RATE
(Unit: %)
Impork Cargo . .

- : . B Tatal
Yea; {Excluding Midstream) xport Cargo A é
1976 6.9 46. 3 10.6
1977 10.2 47.0 13.8
1978 17.4 64.7 22.4
1979 20.8 78.9 27.2
1980 23.4 88.0 33.9
1981 30.2 86.0 38.6
1982 32.8 80.3 39.9
1983 34,3 84.2 41.9
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Table 11.3.6 PROJECTED TRAFFIC IN YEAR 2001

Total Volume Jin Bangkok " Capacity of Potential Demand of

and Laem Chabang Ports Bangkok Port Laem Chabang Port
Container fotal 8.1 - 13.1 i 3.0 _ 5.1-10.1
Tmport 4.2-6.8 . (7.6)

Export 3.9-6.3

Break Bulk Total 5.7-7.3 4,5 1.2-2.8
Import 5.3-6.6 : _ : {(2.0)
Export 0.4-0.7 '
Break Bulk Dbmest:_ic O.'86_ 0.86
- Tapioca Export 7.9~ 8.4 _ . 4.5
‘Sugar Export 3.1-4,0 2.2 © 0.9-1.8
| | (1.4)
Molasses Export 1.1-1.7 0.9 1 0.2-0.8
' ' (0.5)
Total : 126.7-35.3 12.9 - 20.8

(16.8)

Brackets refer to medium projections.

IT - 44



2aexadcoD puv 2an3TNoTibY Jo AITSTUTKH  :392IN0S

Te3al

COT 88L'LT 00T ¥%L’LT 00T 0PS‘9T 00T TOT'TT 00T 8S£°9T 00T 0¥8‘TT 00T 0£2°0T
8T #sz't 0z 86t'¢ 9T Tis'2 PT 88S'T - 9T €Lv’e 8T w0Z'2 L1 €8T $I2Y30
T 9Lf ¥ 528 ¥ z8¢ € 96T vooLzL v g4y z mma | TANTRYIURYD
0T 998'T 6  16§°1 6 £0s'T 0T 0ST'T g1 ves’T T 8Ep’T LT 969°T buoiey
6 'BLS'T g . 88%°7 OT 80L°T 8  L¥8 6  1ZP'T TT 482°71 €T 90£’T TINg UOUD
v OPEL v EvL S 68L S 08¢ v LB S  LES g 959 Tang cwnumam
9  §50°T Lo 8TIT'T Y ¥L9 y 8% £ zvs v 29p S 8BTS oesbucaysoyd
LT €LL'¥ £z SIT'¥® €z oL8‘¢ 9z mww.m 1z geg’e 0z 8zE°¢ LT ZTL'T | BWTSRUDIEY UOUMEN
£ . 0LS £ 62¢ € 9§ A 147 vPooLTL S S8 v 09% umudeATeyd
z 892z z  8LE ¥ 0L9 € 01¢ s - 08L S Tvo 9 8 Wy TIng
£ 7S T Lse £ 59% A A 4 € S¥S £ 662 z 081 wreyeIes eyR
s 76 S 06 v 8L ¢ Tgs s szB S LLS £ 082 S uPeY UoUN
¥ G€9 T4 S TLL S 8LS G £L8 y 15 vooozh urserey
YA 4 v 089 & 68L g 0% S 6ls - LS v 59t - TBYL uopn
v 189 S sz8 S 858 v €8y v 60 v 1o - L6 TeUy SuoN
S A % g X 3 . i I SOUTAOIG
86T - 1861 . 0861 . 6LET 8L6T L4867 oL5T o )

S (UOI puUBSNOUL :3TUN)

dONIAQEd A" NCIIDNACHEd VAVSSYD LE 11 oTgRL

45

I1



Table II.3.8 EXPORT OF TAPIOCA PRODUCTS |

Year

Export vVolume

(Thousand Ton}

1960
1970
1975
1976
1977
1978
1979
1980
1981
1982

270
1,327
2,385
3,721
3,954

6,288
3,961
5,218
6,266
7,916

Source: Aqricultﬁiél Statistics of
Thailand Custom Department

Table I1.3.9 ANNUAL GROWTH RATE OF EXPORT GOODS

. Ttem

31982F-1986
(% per year)

Rice {(volume)

.Maize (volume)
Rubber (volume)
Tapioca {volume}-
Sugar:tvolumé)

" Tin (volume)

Other goods (volume)
Total goods (value)

" - {volume)

2.9
3.0
7.0
0.3
3.4
2.7
14.0
20.1
9.8

Source: NESDB, Long-term Prospect for Economic
) Development 1980 - 90,
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Taple I1.3.11 EXPORT SUGAR VOLUME .

. Vdiume
Y?ar (Thousand Ton)
1960 S 6
1970 56
1974 ' 436
1975 _ - 595
1976 1,124
1977 1,655
1978 R 1,040
1979 . : 1,190
1980 S 452
1981 _ 1,119

1982 ' 2,201

Source : Agricultural Statistics of Thailand
Custom Department

- Pable’ IT.3.12 MOLASSES EXPORTS

-Volume

Year (thousand Ton).
1974 500

1975 .- 500

1976 | 722

1977 | 953
‘1978 : TQi

1979 629

1980 245

1981 . 454

1982 | L . o12

Source: Agricultural Statistics of Thailand
Custom Pepartment
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Table 171.3.13 PROJECTED TRAFFIC IN.YEAR 1991

(Unit: Million Ton}

Total Volume in Bangkok Capacity_of Potential Demand of

and Laem Chabang Ports Bangkok Port: Laem Chabang Port
_gohtaiggﬁ .
Total . 5.3 - 6.3 3.0 2.3 - 3,3
Import - S 2.7 - 3.1 (2.8)
Export. - _ 2.6 - 32, 7

Break Bulk

rotal 4.7 - 5.0 4.5 . 0.2 - 0.5
Tmport 4,4 - 4.7 (0.4)
Export 0.3 - 0.3 .
E;eak'Bulﬁ
‘Domestic Shipping. 0,23 - 0.23
Tapioca
Export - 7.9 - 8.1 - 4.5
Suéar- )
Export 2.3 - 3.0 2.2 0.0 ~ 0.7
| (0.4)
Molasses
Export’ 0.9 - 1.2 0.9 0.0 - 0.3
' (0.2}
Total - ©21.3 - 23.8 7.3 - 9.5
' (8.5)

Brackets refer to medium projections.
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LEGEND o . . o : KINGDOM OF THAILAND
L " THE STUDY ON THE DEVELOPMENT PROJECT

@ 500,000 Ton "OF LLAEM CHABANG COASTAL AREA

JAPAN lNTERNATidNAL CQOPERATION ANGENCY

A 250,000 Ton -
. Fig. 1.3.2 - . )
~ Cassava: Main Production Area

{1982)
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LEGEND KINGDOM OF THAILAND
: THE STUDY ON THE DEVELOPMENT PROJECT

'@ . ) .T ‘OF LAEM CHABANG COASTAL AREA -
503,000 Ton - i

JAPAN INTERNATIONAL COOPERATION ANGENCY

Fig. 11.3 + Sugar Cane: Main Production
Area (1982} o '
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4.  NATURAL CONDITION OF LAEM CHABANG

4, 'Tpogréphi

The Study Area is characterlzed by undulatlng hllly t0pography The
pxoposed porL area ls faglng LhL Gulf of Thalland and the most of the area
Lle below Ll 4 m. - The area of the industrial estate is located adjacent
to the proposed port area in the west of Route 3. 1Its altitude rangeS:
between El. 2 m and El, 30 m. The eievation of the urban development area
propoéed to be located at the opposite side of the industrial cstaté varies

from El, 15 m to El. 55 m.
4,2 Climate

;-The climate over the Study Area is tropical and monsoonal. ‘There are
WO distinct seasons in.a yeai. Dry season with the northeast monsoon
- lasts from NOVembér to. April, while season with the soutbhwest monsoon

extends from May to October.

‘Air temperature is 27.9°C on the average. Its diurnal and annual
variations are about 2°C and 9°C respectively. Mean relative humidity
ranges from 66% in December to BO% in September. Diurnal variation of
relative hunidity is 30}n'35% for the dry season and 25-'31% for the wet
season. The average annual rainfall is about 1,300 mm, of which more than
80% occurs during the wet season, The amount of evaporation is slightly

less than annual rainfall,. being 1,100 wmm per year.
4.3 Geology -

Geologicaifmap covering the whole area planned for the Laeﬁ Chabang
Complex was prepared by Land bevelopment Department (LDD); (Refer to
Progress Report, 2-9, March_1984) As a whole, geological characteristics
of the area is Coﬁqidered to be good for foundation, Most of the area is

characterized by loamy sand texture excopt the area along the boundary
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between the 1ndustrlal estate and port area of whlch sonl is clayey.
For thls area, detallcd geologlcal eurvey may be required at the lmplemen_

tation stage of the Project,

4.4 Offshore'Conditions

The 3 km wide strip along the ‘existing shoreline_iefgenerally flat,
sloping geﬁfly southwards until it meets a swampy area surrounding the

Huai Yai River mouth located about 7 km south of the cape of Laem Chabang.

‘The sea bottom slope is also geetle except the area jﬁst south Of Laem
~ Chabang cape, wheré -13m below LLW_Conteur'line-comes in close to the cape
-and therefore, the ocean going vesséls can access the area without much

dredging. The coast line runs in an arc from Cape Laem Chabang at one and

Cape Laem Khwan at the other.

The catchment aree of thé Huai Yai River which constitutes the south-
ern boundary of P.A.T.'s estate is of considerable  width and causes‘the B
sha}low contour lines to protrude near the'rieer mouth reveaiih§ apperently
the flow of soil from upstream and its accumulation near'the eeashore;
In view of these features, this Huai Val River is deemed to be probably

the southern limit of the Laem Chabang Port development.

A shoal lying at a depth of -3.5 m LLW extends southwards offshore
from the Cape of Laem Chabang. The substratum is geotechnically sound and

reliable. A natural channel exists between the cape ‘and the shoal.

In general, the s@rface'layereis an alluvial soil ﬁnderlaid by in-situ
weathered granite with an N value over 30, _Below_tﬂis, fresh granite'rock
is found at a depth of 40-50 . The‘iﬁeeitu:weathered granife seens to
be decompesed eeough to be dredged by the cutter suétion dredger. There
is no. fresh rock above -20 - ~30m LLW whlch can not be dredged by the

cutter suction dredger
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‘A reduction of the cost of breakwater construction as well as that
of the initial dredging may be attained by utilizing this topograpnically
advantagesus characteristic, i.e. using the shoal as the breakwater

foundation-and the natural channel as part of the fairway.

By constructing the breakwater on the shoal, the tidal current across
the fairway might be intensified at the proposed harbour entrance. But
according to the NEDECO's study the effect of this on the ship navigation

is negligible.

The wihdé ape_generally'weak and the design wave has a height of
approxiﬁétely'é n and'mo§es froﬁ.S to SW. The wave period is less than
4 seconds. The tidal current was observed by NEDECO and the magnitude of
the maximuﬁ.cﬁr:ent'is of the order of 1-1.5 knots which will not have a

serious effect on maneuvering ships.
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5. PORT PLAWNING .

5.1 Berth Requirements

-

5.1.1 Maximum Ship Size and Berth Dimensions

The max1mum size of vessels for varlous commodltles w111 practlcally
decidé the dlmeDSLOns of the port s entrance channel and baeln ' The water
depth alonq51de the berth and the length of the berth will also be- de01ded
by tne Shlp s dlmen81ons Based on examples of marltlme txansport in East

Asia and prev10us studies, the ship’ 51ze was assumed as tabulated below,

- Maximum Ship Size and Berth Dimension

Ship Dimetisions = Average Berth

Dead Weight = Hold Ty Cargo  (m)
. D } . . e
fon DWT volume L w b per Ship Length Depth
Container 33,000 - 269.8 32.2 12.0. - 500-600 300 13.0
(2000 TEU) . ) _ TEU/ship :
Break Bulk - 40,000 - 217  28.3 11.9 4,000 260  13.0
30,000 - 199 26.1 11.0 t/ship 240 - 12.0
Tapioca 142,000 DWT 160,000 m3 - 284.2 45.6 D=165 80, 000 340 13.0
(Bulk density {(D=11.5} Weight/
. 0.6 t/m3) . ton
Sugar 25,000DWr - 26,000 m3 190 15 D=10.5 20,0000 235 11.5
(0.84 t/m3) o - Weight/
: ton - :
Molasses 25,000 DWT  26,000.m3 190 25 Dp=10.5 20,000 225 11.5
' " Weight/
“ton

'5.1.2 Berth Requirements in Year 2001

Based on the estlmated cargo traffic and the assumed Shlp 51zes, the

berth requlrements in the Year 2001 were tentatlvely estlmated as follows
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The nunber of contalncr berths was calculated bdsed on the throughput
erfOrmance experlenced 1n the Port of Kobe, Japan. Tho average throughput
is assumed to be about 1 2 million ‘tons per berth which can be attained

with two contalner gantry cranes- 1nstalled at. each berth.

5.1.3 Carxgo Flow between the Port and. its Hinterland .

There is no reliable information about or estlmatlon of the .cargo flow

between the port and 011glns/dest1natlons in its hlnterlands.

In order to design the necessary 1nfrastructure for the reconddry
‘transport from Lhe Port, 1nclud1ng a rallway, the road system W1th1n the
port, and llghterage wharves, the transport demand modal spllt was assumed

as follows:

(Unit: %)
Cargo Type Truck '-"Rail‘ Earge
Container _' 50 50 -
Break bulk . 75 15 10
Tapioca | 50 20 30
Sﬁgar S 100 - -

Molasses o lOO : - -

These flgUIES were assumed based upon the con31deratlon described

below:

1) Accordlng to the cargo flow statistics for 1977, about 72% of the
total cargo tonnage was carrled by trucks, 16% by 1nland waterway

barges, 9% by rail- and 3% by coastal shlpping

Although the cost: per uﬁit.ton carried by rail becomes lower than
that carrled by trucks when Lhe haullng dlstance exceaeds 150 km,

_ rallway transport will not be competltlve even for dlstances over
200 km, because of the 1nev1table transshlpment from railway wagons

to trucks at the -station. (Plg. II 5. 1)
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2)

3)

4)

The Bang Sue railway Containef'station'has béen planned by the SRT in

order to transport container from Laem Chabang Lo Bangkok and vice

"versa..:

At present, more than 50% of the cargoes handled at P.A.T. facilities

are transshipped between ocean going vessels and lighters. 1In par-

‘ticular, import  cargoes are carried from P.A.T. berths by lighter and

diéttibuted to the private berths along the Chao Phraya River owned
by the factories and shipping agents. New factories tend to be built
at the industrial estates which are located in the outer fringe of the

Bangkok Metropolitan Area or in the areas along the roads radiating

_ouEWard_from-the‘central'part of Bangkok._'Aé a result of this shift

of'féchry away'from'the Chao Phraya terrace, lighterage transport may
become less predominant and other transport means will be selected

instead.' Thus the use of lighters as secondary cargo transport may

. not be so-intensive in Laem Chabang as in the present Klong Toei, but

still in year 2000 considerable amounts will be transported by lighters

for which the distance between Bangkok and Laem Chabang is only 90 km

instead of 120 km by trucks.

Container transportation: There remains a lot of uncertainty con-

cerning railway'transport. Some liner staff members believe that

“using trucks to carry cargo dooxr to door is the most effective and

reliable method for containers. It is not clear at this stage whether

the railways will be operated efficiently enough to coffsel the dis-

advantage of the inevitable transshipment to/from the truck transport.

Hauling distance of container boxes and other relevant data are

summarized in Appendix II-4(B).

In this study the existence of these two competitive transportation
methods ié assumed as it will enable competition between them and also
insure transportation in the case of an accident on either cne route.
This decision needs to be reviewed after observing the actual perform-
ahcé in'the'initial sﬁate'of operation. Lighter transport was
discarded since the container cargo is generally sensitive to

uncertainty in the travel time.
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51} Bréak Bulk: - Trucks are appatent1§ major means of tradnsportation,
whlle some heavy and bu]ky carqo such as large plant machinery and
steel prefers water way tlansport. Railways become competltlvc only
when the commodities need to be transported to cities far from

Laem Chabang Port.

6) Tapioca: The main origins of tapiota cargo are located in -the North-

eastern Region and the:Eastérn‘Seaboard area. _(Fig._II.3.2)

The taploca orlglnatlng from the latter Wlll continue ‘to be carx:ed
by truck. Transport of- taploca from the Northeastern Region may.
change from truck to rallway lf the rallway connectlon between- Bang
Pha Ch1 and Klong Sip Kao' is constructed to enable the long dlstance
rallway t[afflc to- by—pass Lhe metropolltan area. The 11ghterage
transport from the ex1st1ng taploca termlnals along the Chao anya
River and the Ban Pakong River. w111 continue to be ,1gn1flcant until

the investment in these termlnals.ls exhaused.

7) Molasses/Sugar: These commodities are to be transported by truck.

(Pig. I1.3.3)

The amount of port cargo carried by these transportation modes is

consequently calculated as shown below.
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{Unit .

Million ton)

_Packagé

5.2.1

Land Use of the Area along the Shore Line

Land Requirement for Port Activity

| — - Besti- .

: t Imp./Exp. O ‘ 1 Barge
Commod ity Format Tmp. /Exp rigin nation Volume Truck Rail Barge
fbntainer. Van Exp. Whole Port 3.8 1.9 1.9 -

s ' Thailand"
Ip. Port Mainly 3.8 1.9 1.9 -
: Bangkok
Break Bulk | Exp. whole Port 0.2 0.15 0.03 0.02
o Thailand
Imp. Port Mainly 1.8 1.35 0.27 .0.18
Bangkok
Domestic Port Industrial 0.86 0.86 - -
o estate )
Tapioca bry Exp. North Port 4.5 2.25 0.9 1.35
Bulk ' East
Sugar “Bulk/ Exp. Eastern Port 1.4 1.4 - -
Bag Seaboard :
Molasses  "Liquid  Exp. Eastern Port 0.5 0.5 - -
Bulk Sedboard '
Total 16.8 10.31 5.0 1.55
5.2

As the quideline for planning the urban area in relation to the port

activity, land requirement was estimated based on the port throughput.

- The dlstrlbutlon and storage area was estimated by summing up the moye

detailed land use which is required to be planned near the pier area.

Réview of bu51ness/commerC1al area was also dene based on the higher density

of populatiaon.

'The'generai'land requirement and the review of distribution storage

area and business/commercial area are described as below.
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1) The Tand Requirement Estimate based on the Port Throughput

The land requ1rement is roughly Caluulated based on the relatlonbhlp
between the cargo throughput and the area of the land used {or the port
activities. Samples were taken from the existing commercial ports in- Jdpan

and Klong Toei port. (Fig. 11.5.2)

Juﬂqlng from the seashore length betwean the Cape and the Hui Yvai
River Mouth the maximum throughput of the Laeam Chabang Port is estimated
as the order of 50 million tons. This volume w111 be attained in about

AD 2020 assuwing 6% increase of GDP after 2001 AD..

The breakdown of the required land was also estimated based on the

constitutent ratic in the Port of_Kobe. :

The definitioh of the pier baék-up_area, urban area,uand_reqreatidnél
area 1is given below. The 1§nd reqﬁiremént-fof'AD 2001_was alsé estimated
based on'the assumed throughput of 16 MT per ahnum. The rough estimate of
the land requlrement was decided by taklng into conslderatlon the reclaimed
land for harbour and the Cape of Laem Chabang. Tho latter area 1is not casy

" to utilize for any other purposes than a park.

(1) AD 2020
Pier  Urban S -
: . Recra- . :
Item Backup Function L Road Rail Reserxve Total
. - ational . : '
Area Area o
Estimation from 461,11 171.4 50.3 170.8 32 . 94,4 1,180
the throughput
Planned area exclud- 160 271.4 190 & - 170 - 32 94 1,017

ing reclamation

Note: Definition of Various Areas
Pier Back-up Area: cargo sorting area, passenger terminal area,
: storage area, area for welfare facilities for
‘port ‘workers, and area for site offices for
port related public and private services.
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Urban Function Area: residential area for workers in the port
and business. area.

commercial/business area.

‘area for other urban-related facilities.
Recreational Area: park and green area.
*1 reclamation: approximatély 300 ha

*2 Laen Chabang Cape (140 ha) is reserved for an observation
platiorm.

(2) AD 2001

Pier Urban. Recre— :
Item Backup Function ore Road Rall Reserve Total
S . o ‘ ational
Area Area )
' : : s ) : .
Estimation from 152,y 122.5 16.6 56.4 i0.6 31 289.4
the throughput '
Planned area exclud- 160% 130 170 57 10 31 558
ing reclamation '
Note: * includes reserve for future distribution and storage area.

reclamation: approximately 200 ha

(3) AD 1991
. Pier Urban
. : Recre-— -
Ttem : Backup Function «~ | 7. Rcad Rail Reserve Total
ational
Area Area
Estimation from 92,2 74.3 16.6  34.2 6.4 18.8 236
the throughput
Planned area exclud- 100 B8O 170 34 6 20 410

ing reclamation

reclamation: approximately 100 ha

2)  The Area for Distribution and Storage

The pier back-up area consists of cargo sorting area and distribution/

storage area.
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The area for distribution and storage was estimated by a different e Ehoo

from one described above in oxder to confirm the result for 1991,

By summlng up the various 1and use requtlement in the waterfront and
distribution and storage area, the neceseary area to be provlded in com-
mercial dlStrlbUthH area: is eetlmatod to be about 60 ha. The breakdown is

shown in the following table.

Since other.unknowﬁ land requirements may océur in futere and ‘the
estlmatlon is mainly based on examples in Japan, an allowanco for’ such
factors needs to be’ con51dered Therefore, it is propoeed to secure aL
least 80 ha ‘as the dlstrlbutlon/storage (D/S) area. The D/S area 1n_the'
Master.Plan remains unchanged untll further 1nformation'is'obtained from

the observaflon on the activities in this area after the start of operation
{Refer to Fig. I1.5.10)

(Unlt-"ha)
Dlstrlbutlon and Wharf
- Item
: Storagé ‘Area Area
1)  Container termihal- : ' . - - i} 31.5
2), Open storage for container o - - 28.4
3) Space for container storage _ - 40 o -
4} Site office for government ' ! . -
organlzatlons C
5) - Site office for prlvate companles ' & -
6)  Truck terminal - ' . 10 - -
7) Warehouse area _ ' - 18.5
B) Open storage for domestic shlpplng' _ - 15
9) Rail and road space '_ e 23
Total : . o 60 116.4

o Open space for gontainer storage and extra container frelght
station operated by 1ndependent stevedoring companies

In total a 100 ha is necessary for container operation of three
container berths, which’ include marshalllng yards, conLalner frelght

stations, empty van pools and extra container freight statlons
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operated:by-iﬁdepéndent stevedoring companies. This area require;
ment was obtained based on the area requirement in Honmoku wharf
area of Yokohama Port. Because about 60 ha was reserved for
containier in the reclaimed area as éhown in the figure, another

40 ha is necessary within a commercial distribution area.

Site office of the authorities responsible for the port operation

Minimum 4 ha will be needed for immigration, customs, quarantine,

police, harbour dept. etc.

. Site office for private compénies which will supply various kinds
of service in the port; 6 ha for stevedore, longshore, shipping agent
service, tally and measuring chandlering, customs brokerage, tug,

ship cleaning, etc.

Truck Terminals

Cargo volume hahdled at truck terminals in a commercial distribution
area is assumed to bhe 860;000 t per year. 40 percent of container
cargo transport by trucks and almost all of break bulk cargo are

assumed to be handled in truck terminals in this area.

Container by truck : 1,400,000 x 0.4

Il

560,000 t/year
300,000 t/year

It

Break bulk cargo by truck: 300,000 x 1.0

Assuming three hundred days per year and 50% peak ratio, cérgo volume

handled per day is estimated at 4,300 t/days.

- 1 5 — '
860,000 t x 3= x 1.5 = 4,300 t/days

The total area necessary for truck terminals is estimated to be

10 ha using the result of the truck terminal.study in Bangkok area.

4,300 £ x 24.65 m2/t = 10 ha
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3)  Port Back-up Area: Business and Commercial Area

The business and commercial area Was.reduéed té 72 ha in the master
plan and 36 ha 1n the short term development ‘plan assumlng a hlgh density
of employment. This area is to be malnly used for buildings and facilities

as follows:

(L) Government offices ({(customs, immigration, quarantine, harbour

department, port authority, etc.)
(2) Offices'of'import/expoft business firms

(3). Offlceq of steam shlp lines, 'shipping agents, stevedore and

longshore companies
{4)  Banks and insurance offices mainly for shipping ahd.port business

{5) Com?aﬁies to supply fuel, food and other material to ships

(ship chandler}
(6} Restaurants, hospitals and parks mainly for port workers

(7) - Exhibition hall for the international trade 1nclud1ng musSeumn,

civil audltorlum hall
(8) ' Banks for general public

(2) Commercial center consisting of department ‘stores, supermarkets

and restaurants

Undexr the Land Exproprlatlon Law, the following facilities can not be

bullt within the Port Authorlty owned land.
(1)  Municipal hall
(2)  Hotel

(3) Amusement fa01lltles for marlners such as movie theaters and

game centers
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{4) Consulate

(5) Other facilities which is not directly related to port activities

5.2.2 Space'Demand of the.Water ¥ront by Other Activities

Tn contemplating the utilization of the shoreline in the study area,
the'potentidl demand on the water front from other activities has to be
taken into account. These are fiéhery, ship repairing industries and

recreation space near the sea shore,
1) Fishery

At pfesent, a?proximately 40 Eishinq'boéts stay along the south
castern shoreline of Laem Chabang Cape. They are less than 10 meters long
and navigable only in calm sheltered areas. The population of this fishery

village seems to be not more than 300.

Alfﬁéﬁgh it will take guite Some time until the ocean going vessels’
traffic becomes so intensified that the interferance with the small fishing
boats endangers the ship's naﬁigation, in the long term it is desirable to
shift the fishery harbor to some other place} The MOC is planning to switch
fhe fishery village to the left bank of the Huai Yai River; which is

outside of the P.A.T. area.

For the time being'it is not clear whether a basin for the fishing
boats will be required or not. In this study it is assumed that neither
the basin nor any other kind of facilities of the fishing boats needs to be

constructed within_thé study area.

It is not known whether people in this fishery village want to continue
fishing or not.’ If they don't, the:préblem is to find out new jobs in this
area for the fishermen, which might'be easily attained because of the newly

created jobs as a result of this development..

If they insist to continue fishing, some measures have to be considered.
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The troubles which mdy arise 1f the flvhlng lelage contlnues to exist

adjacent to the port are as. followe-

(1} jThe trdfflC of fthery boafs w111 1ntelfere with navxgatlon of

big- veesels calllng on this port.

(2) A slum area'might arise néar this fishery vil]age and illegal
activities such as drug. traffic, smuggllnq and pllferage mlqht

be pertormed in this area.

The relocation of the whole v1llage 15 one countex measure against
those dlsadvantages. " But other counter‘measures were also con51dered as
another poe ible alternatives in case it is difficult to shift the whole

vlllage

(1) Strict observation of navigational reqgulations within the harbour

area.

The fishery boat can navigate veryrshallow area and 1t is very

easy  to maneuver a fishing boat compared with big vessels.

(2) Encouragement to switch-jobs"especially for young'f#shermen and
employment of the flshermen S chlldren to the jobs generated in

thls area.

With this process the fishermen here may disappear within one

or two decades,

(3) In order to preclude a slum, public houses should be given to
even unskilled labourers.working in the port and the adjacent

factories;

The mlnlmum wages rate needs to be applled to all klnds of
labourerq and insurance or guarantee has to be’ glven to the porL
workers who can not’ flnd jObS due to the fluctuation of the port

handllng act1v1t1es.
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It was not_recommended to shift the village to the river mouth of

the Hual Yai River by the follewing reasons

(1) It might be difficult to keep the wéter depth and calmness which .

are required for the fishery harbour.

(2) Another relocation may become necessary to reserve a port back-up

area iLF the port is expanded in future.
2)  Ship Repair/Building vard

The Thai Goﬁernment is inviting private companies to establish a ship
_repai: and.building facility in the Eastern Seaboard. The selected company
will be given various kinds of financial support and privileges from the
qoverhmént. The final determihation of the location‘of this factory and
the dimension df the plant will be made by the private sector. "As present,
the Government believes that Lagm Chabang is the appropriate site for this
factory and.that it should have the capacity to repair/serve 6,000 GT ship
with the poséibility of expanding the capacity to 20,000 GI' in the future.

It was also stated that it is not likely in the foreseeable fﬁtures_-
that any ship machinery factory producing things sich as ship eﬁgines or
boilefs will be established in this area. Phe dimension of the.plot
requirved by this shipbuilding copplex is 200,000 m? for repair and

building yard.

The minimum water depth required is 5 meters beldw LiW and an 11 m
water depth is recommended in front of the dock. The turning basin needs
to 'be larger than a 500 m diameter circle. A breakwater will not necessary

if the significant wave height is around 2.0 m.

The space for a further expansion was not reserved adjacent to the
planned site provided that the felated/supporting industries for the ship
repair factery are to be located in the general industrial estate utilizing

the vast reserved area in the estate.
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The proposed locatlon for the repair fac1l1t1es was confnrmed as wost
suitable on the basis that ths loéation enables 35 reservu the ndtural
beach and to wminimize the initial investment for 1nflabtrucLu1es by sharing

this cost with other port users.
3)  The Seashore North of the Port

The natural seashore between the cape and the pért is reserved to
convert the beach area into a park which will fUnétiOn;.Eogether with the
landscape headland, as a welcome point for mariners visitirg this country.
This park will also be utlll?ed as an observation platform for caQmmon people
to see act1v1tles ln the modern port and ship repair/building’ fac1lltles

5.3 Port Layout

' 5.3,1 Boundaries of the Area

The P.A.T. owns the-land along shoreline from the Cape of Laem Chabang
to the Huai Yai River mouth. Parts of the eastern boundary adjoin Route 3
and the land owned by IEAT. The total area.is about l 100 ha, of which

more than 90 percent has already been purchased.

The SRT has already decided on the alighment of the spur line from
the Chachoengqao-battthp line to Laem Chabang and has purchased the land

along the route from the junction point to the P,A.T.'s ‘tract.

. The IEAT has purchased most of the, area of about 4JO ha whlch is

dellneated by the P.A.T.'s property line and Route 3.

To the notth of the p.A. T,'s land' three(petroleum éntities, namely
ESSO, TORC and PTT, have oil refineries and LPG storage fa0111t1es A
mooring jetty is plénhed north’ of Cape Laem Chabang to handle these xlnds

of liquid bulk'éargoes.:

It was assumed that the boundaries of the land owned 5§ GOvernment
agen01es can be adjusted to some extent if it is necessary and desirable

for the development of this area.
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Along the shoreline near the Cape of Laem Chabanq, there are
resLaurants ervlnq tourists and a temple for tha local residents., 1t was
assumed and conflrmed by the Royal Thai Governmcnt officials that 1t is not
dlfflcult to shlft these somewhere outside the port area in order to con-

struct the port

5.3.2 Water Front Demand

The water front demands in the port area can be divided into groups

according to their purposes as follows:

Water  Allowable
o .~ Depth -
‘Group Front Wave
{LLW) .
~_Length Helght
o Ship buiiding and repair yard (-5 @ minimum) 400 . 2.0 m"
{~11 m desirable)
o Agri-bulk export terminal (-13 m) - 340 m 1.8 m**
' - (-12 m) 225 m 1.2 m**
o Container terminagl {(-13 m) 2,100 m 0.75 m**
o Break bulk terminal (-<10m - -13 m) 1,445 m  0.75 m**
° Quaywalls for domestic Shlpplng (-5 m) 1,100 m 0.3 m
o Basin for auxiliary port ships (~3m, =5m} : = _ 0.2 m

{such as . tugs, pllotboa;s, water and bunker oil %upply boats,
lift barges and dredgers)

Note: *: The ship building facilities will not require a sheltered
area if the wave height is less than 2 m, but the bulk
carriers in the agri-bulk terminal are more sensitive
to wave action.

*%, (NEDECO Study 1978)

‘5.3.3 Principles of the Port Layoul

1) The entrance channel is dredged from the northern part taking advantage
of a nétural trench. Its efféctive width needs to be equal to or greater

than the maximum ship length,

T - 71



2) The qhoal whlch ex1ste 2 km off the shorellne should be utlll?od aq

the break water foundatﬂon as much as poa31ble.'

The breakwater longth was dec:ded so as to proteot the berth bweln
against: waves 1ntrudlng from the WNW W and SW. (Appendlx 1L~6) .

3) Within the shlelded area a straight llne waterway lonqer than 5 L is
secured between the harbou1 entrance and Lho contalner berth where I, J&.

the length.of container vessels.
4) The basin is large enough to allow ships to be turned by tugboats.

5) The. agribulk berth: and Shlp repalr berth need not interact w1th the
container and break bu1k wharves. On the contrary, as taploca dust ‘may’
.cause-trouble for the mechanlcal egquipment at the publlc wharves, the
agri-bulk berth had better be located to the leeward side ‘of the port.

" (Refer go Appendlx II-7 and- II 8)

. 6) Accordlng to the sen51rlv1ty of the handlrng operatlons o wave actlon,
the taplOCa berth and ship rcpalr yard are arrangea near the harbour

entrance and. the Contalner wharves are located in - the 1nner harbour

7) Some of the break bulk berths are oeolgnod so that they can be

converted to contalner berths in the future.
8) . The Area for Domestic Shipping .

In order to preclude the unneceqsary customs formalltles for domestic
Sh]pplng, an area for domestlc shlpplnq was’ clearly separated from the

foreign shipping area, whlch was confined wlthln‘the customs fence.
9} Space for a Future Agri-bulk Terminal

Although lt was not conflrmed by the cargo fOrcast 1n thrs study, the
P.A.T. belleves that another agri-bulk termlnal will be requlred at Laem
Chabang after AD 2001. The EXlStlng agri ble handllng fac111t1es in the
Bangkok and the Eastern Seaboard will get obeolete within twenty. years and

the renewal will have to be made.
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The Laem éhabang Port will possibly become the moat‘favdrable site
for agrl ~pbulk cxporL if the connection line between Bang Pha Chi and Xlong
sip Kao is constructed enabling direct traffic from the Northeastern region
to this port. The-spage for future agri-bulk terminal was, therefore,

reserved in the port layout.
10) Container Terminal (see APPENDIX IT-10)

{1) The width.of'space for railway track -and road behind container
_ terminals was decided to be 100 m allowing for queues of trucks
whiéh‘aré‘usually observed before arrival of ships in container

terminals.

(2) The nécéssity of RO/RO famp way is not concrete enough to plan
this.faciiity in. the léyout, The suitable site is the eastern
‘end of the break bulk Berth in case an actual necessity occurs.
The decisibh=is-left to fUrther consideration in future possibly

after the commencemént of operation of Laem Chabang Port.

(3) The number of gantry crane necessary for the short term plan was
decided to be 5 allowing for one spare. Without maintenance and

" breakdown 4 unit would be enough for the short term plan stage.

11} In prinéiple, an attempt'is made to balance the reclamation and

dredging volumes as much as poscible.

12} The layout for the short term development plan is designed to be
compéct'to'minimize the initial investment for the breakwater and the

harbour basin.

5.3.4 Port Layout

-

The previous studies propoSed three different port layouts (Figs. IT.5.

Ir.5.4, I1.5.5} Althbugh the number of berths and the size of maximum ships

are different, the general configurations are quite similar.
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In all cases, the breakwater is to be'constiucted on the:shOal and
the exisﬁing natural channel between the cape and the: shoal is utilized to
minimize the initial investment Therefore, not so dlfferent porl layout

seaems to exist as an aiternatlve in the Mastel Plan

In order tO'inﬁestigate the possibility of c¢ompletely different port

layouts the excavated type'and the island type were studied.

The-advantages of the'excavated type as shown in Fig. IT.5.6 are:

- reductlon of breahwater CORSLLUCtan CDbL

= completely shielded basin

- reltatively simple falrway alignment’ w;thout flequent turnlngs

of big angle at the harbour entrance.

The disadvaﬁtages are:

- back-up area will béISqueezeﬁ between the Route 3.and the
excavated waterway

- possible increase of dredging cost

~ road connection betweee_whérves in not easy

-~ congestien within the inland waterway

- lack of flexibility compafed with other. layouts

The excavated type was excluded from further consideration.

In the Interim Réport, two port-layouts were studied; pier type and

island type. (Figs. I1.5.7 and TI.5.8)

The'pier-type is not much different from the layout proposed by NEDECO
in the 1978 report except for the exclusion of the deep water berths for
the heavy industries. “The access channel allgnment and the pier head line

direction are very szmllar to- the orlglnal layout.

The 1sland type is studled mainly because it preserves favorable

_natural environment’ along ‘the ex1st1ng shorellne and ensures the port's

customs area from smuggling and pllferage. .Slnce the waterway behind the
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island will be utilized as part of a park along the seashore and the access
to the customs area is limited, this port does not cause any mixed land use,
eliminating the congestion and confusion arising from it, as happens at

Kléng Toei Port.
Major disadvantages of the island type include:

- When ﬁhe inland area has been intensively developed and densely

pcpﬁiéted, it may be hard to keep the water in the channel clean.

~ An additional connecting bridge to the island might be necessary
©in a lohgfterm development plan, not to handle traffic but to serve
as a back-up in case of an accident. This implies a further cost

_increase,

The result of discussion on the comparison of two types of layout is
summarized as shown in the following table. Based on these consideration

the pier type was chosen as the most suitable layout.
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. After discussion with thé'P.AuT.'and MOC, it was agreed to revise
“the port layout in some minor'points, which include the space for the
futdre_agriwbulk terminal and the secession of domestic cargo wharf from

the customs area.
The final master plan was shown in Fig. 11.5.9)

5.3.5 Short Term Devg}gpment

1) Cargo Traffic Forecast in 1991

'Cérgo volume to be handled at Laem Chabang Port in 1991, the. target

year'of‘the-éhort term development, is summarized in Table IX.3.13.
2)  Berth Requirements in 1991

Corresponding to the above-estimated cargo traffic, the berth require-

ment in 1991 is planned as in the following table.
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3) Cargo Flow between the Port and its Hinterland by Mode

The volume of cargo transported by each transport mode was estimated

as summarized below:

- (Unit: Million ton}

, Packdge : .. . Desti-
it Bujs . : 'rug i, ]
Commodity Format Imp /Exp Origin nation Volume iruckrRaJl Ba;qe
Container  Van Ex. " Whole Port 1.4 0.7 0.7 -
Thai '
Im. Main 1.4 0.7 0.7 -
Bangkok
Break Bulk Ex. whole Port 0.04 0.04 - -
Thai '
Tm. Port Mainly ~0.36 0.27 0.05% 0.04
Bangkok
Break Bulk Domestic  POrt Industrial 0.2 0.2
: Estate
Tapioca Dry Ex. North Port 4.5 2,25 0.9 1,35
- Bulk East '
Sugar Bulk/ Ex. Eastern Port 0.4 0.4
Bag Seaboard
Moiasses  Liquid Ex. Eastern Port 0.2 G.2
Bulk Seaboard
Total - - _ 8.5 4.7 2.4 1.4
4) Port Layout

The 1aydut for the short term development plan is shown in Fig. 17.5.10.
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~ Depth below Mean Sea Level
Lowest Low Water is 2.5 m
below Mean Sea Level.
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6. DESIGN OF PORT PACILITIES

6.1 DeSign Conditiong

6.1.1 DeSign Criteria

The resulté of the previoﬁs'surveys on marine, meteorological and
geologlcal conditions at Laem- Chabang Site are included in the 1972 NEDECO
Report. The. Study Team carer¢ly réviewed and studied Lhe report and has
concluded that most of them are trustworthy and good enough to use for

designing the facilities for the deep-sea port of Laem Chabang.

The following is'a summary of design conditions, mestly derived from

NEDECO's report and supplemented by the experience in Japan.

Tide level o : H.H.W. = MSL + 1.75 m
' L.L.W. = MSL ~ 2.25 m
Design wave height : Direction W- SW
H=2.3m

T = 6.0 sec

Seismic coefficient:  Null .

Ship size :  Tapioca 142,000 DWT
' Sugar/Molasses 25,000 DWT
General cargo 15,00C DWT
" 40,000 DWT
Container 33,000 DWT

Maximum draught :

MSL-15.5 @ for tapioca, container and general cargo (40,000 DWT)
MSL-14.5 m for sugar and molasses '
MSE~12.5 m for general cargo (15,000 DWT)
Top of apron - : MSL + 3.0 m
‘SuréhquéIIOad on ‘quay;
4 t/m? for container.

3 t/me for carriers éxcept'container
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Berthing véiocity :
0.15 m/sec for 15,000 DWT general cargo and sugar/molasses carrier

0.10 w/sec for container and 40,000 DWT general cargo

6.1,2 - Marine Conditions

Meteoroiogical oonditions at Laem Cabang are hot partioularly.serioﬁs
or austere, as the proposed port gite is situated along the inner part of
the Bay of Bangkok. The shallow depth and small width of this bay glves
naturel'énd'ideal shelter to the proposed port area protecting it against

the direct influences-of the ocean.
1) Tide Level

After stﬁdyihg NEDECO's report, it wasajudQed that;the_following two

tide levels are reasonable for use in designinq the port facilities:

H.H.W = MSL + .1.75 m (frequency: _once in 5 years)

L.L.W = MSL - 2.25 m (frééuency: once a year)

Besides, a lower level (LW = MSL - 2.50)} is taken into account in the
stability calculations for the various facilities and this is expected to

occur once ten years.
2) Current

Theimoﬁthly.average;current velocities are about 0.4 m/sec in March and
September and about 0.5 m/sec during July'through December. The tidal
current ve1001tles may occasrona]ly reach 0.7 m/sec durlng June, November.

December and’ January
3y Wind
The ollmate is of the northern hemlsphere monsoon type: The winds blow
from north, north east and east durmg November through February and from.

east, eouth—east and south durlng March April ‘and May "Highly changeable

souLhwwest winds blow dur1ng May . through September.
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- The winds are genefélly weak (monthly averages are from

and the daily maximum is 3 to 4 m/sec).
4) Waves

‘The waves at the site are observed not to be high. = The

the major factoré‘afféCting the fact:

- Most of the waves are generated by local winds in the

Bangkok.
- Typhoons or' tropical storms get weaker and lose their
way to central Thailand after passing over the mainla

in the Indo - China couﬁtries.

1 to 4 m/sec

following are

Bay of

force on their

nd and ranges

~ The shallow dopth of the Bay prevents swells from COmlng as far as

_the Laem Chabang area.

~ The islands such ‘as Kosi Chang off the coast of Laem
" ‘natural protection to the new port site shielding it

and N.W. waves.

6.1.3 Subsoil Conditions

Most of the port facilities will be built on or in the

Chabang give
from the &.W,

following strata.

o LA

Su hmarme mounc‘]

7~9m
’M Upper tayer
Silty fine sand
2~3m and Yocally clayey
Lower taver
20m
( Stiff and very stiff clayey)
fine to coarse sand /
60m |

bed rock
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The two layers illustrated above have the charaoteristios'listed below:

(1) Upper layer
~ the thickness, depth and composition of the sediment, vary

- the sediment oomposition'fanges from soft clay to fine to

coarse sand with shell fragments

(2) Lower layer

- weathered rock consisting of slightly clayey. to ¢layey fine to

coarse sand with local gravel
- strongest weathering in the'top_part of the layer
~ unweathered rock exists 20 meters below the sea-level of

ground level

Accordlng to the NEDFCO's Report (1972}, there ex1sts soft s;lty clay
just between the. Cape of Laem Chabang and the offshore sand bank This type
of 5011 lS qulte unsultable for fllllng purposes because 1t has very weak
shear strength after filling it to: the reclamatlon area in unconsolldateo
area. Therefore designers and engineers will have to take account of how

to deal with this poor material in the stege of the detailed engineering.

Some addltlonal ‘soil 1nvest1gatlons will be needed before the
commencement of the detailed de51gn.- ‘And the results may be, more or less,
different fron those shown -in the NEDECO' s report. 5o de51gners and
engineers will have to check and review carefully the two results to

prepare a reeSOnable detailed:design}_

6.2 Study of the'Main-Fecilities

6.2,1 Berthing3Structures.

In deciding the type of berthlng structures both in the’ master plan
and in the short term development plan, the follow1ng Condltlons/restr1c~

thDS should be carefully con51dered

IT - 96



{1}’ So0il conditions and the water depth
{2) Influence'of“waéeé
(3) Shipsize, typeS'df vessels and cargo types

(4) Construétion:method, ccét, and schedule

Consxderlng natural condltlons and the layout of port facilities, the
follow1ng types of berthlnq structures will be studied for comparlson in

this 5ect10n.j {Refer to Comparlson of Berthing Structureo)
(1) Pile jetty
(2) Pile jetty & L-shaped bulkhead
(3) Sheet pipe pile type

(4) . Gravity type

_ The sheet plpe plle type costs a lot and has bad effects on wave
reflectlon. ThlS type requlreb backfilling work as soon as possible after
the anchor plate (foundatlon) is completed and the high-strength steel tle~
rods are pxoperly arranged and set. Begause the bulkhead of sheet piles is
.very unstable or vulnerable during construction work and, therefore, is

easily broken by_highwaves before backfilling is completed.

When the subsoil is poor, sheet pile guaywalls with a relieving
platform are desirable. Bubt this type of quaywall needs complex construc-
tion processes and, thereforh; roqulres a considerably long period of

construction work.
As for wave reflection, both the pile jetty and pile jetty & L-shaped

pulkhead are superior when compared with other two types, sheet pipe pile

type and gravity type.
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Comparison of Berthing Structures

Pile Jetty

i Sheer pipe pile

‘Gravity type

-Type of e .
wharf + L-shaped Bulkliead Pile type type {Caisson)
Concrite deck Concrets deck AR - I
LY
TR [Aochonoviizn J "‘W v .
‘°¥- A ng | Pawagnear|  aacnor \ Back-
Conceptual - . i ) d Bips pils Sl pips pilo iliing
Eigure l - Q‘f‘r‘f o RAT A ) -
) 1] .
R B diaplscemant
\ Steet pipe pile ALY,
S1eal pipe pile e :

Considering reliable subsoil conditions, the Study Team has adopted the

foilowing types of etructuree.

6. 3.

the follow1ng con51deratlons.

1

- Gravity type for the container, break bulk'and,éugef/meiaeses'wharves

- pile jetty and L-shaped bulkhead for the agribulk terminal

Typlcal cross sectlons of various fa0111t1es are shown in Flgs. 11.6.3,

4an61165

General

- 6.3 'ponstruction Method and Cogt Estimate

The conscructlon method and cest est;mate in ths study are prepared on

In constructlon plannlng,_constructlon

materials, eou1pment and. labors are supposed to be produred ‘in Laem Chabang

and Bangkok as much as p0951b1e in order to achleve an economlcal construction

cost and to ensure efficiency in the 1mplementatlon.of the constructlon

program,.

1)

Natural Conditions

A port's conetructlon schedule and cost are affected by natural con-

dltlons such as ralnfall and *he seg condltlons at . the 51te.

In the casé ot

the Bay of Bangkok, the natural condltlons are favorable for port cohstrﬁétion

work througheut'ﬁhe'yeer.
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2)  Construction Materials

Some of the construction mdtarials, such as wood, sand, stone, cement
and reinforcing bars can be procured in Laem Chabang, Howéver, steel pipe
piles} rubbor fénderéf'bqllards and some of the steel products will have

to be imported from abroad because they are not produced in Thailand.

A lot.of rock/stbhe materials will have to be used for the construction
work of the breakwéter, revetment:, packfilling and rubble mound. Some types
of rbck axe not_g0od matefials'fdr the prétective facilities. They are
siltstones} éaﬁdstoﬁés{ shales; etc. Rock of good properties must be
provided for the breakwater and revétmént. The materials for backfilling.
and rubble mound showh'in.Fig. iI.6.4 are used just for reference and,
therefore, cheaper énd more durable materials should be chosen at the

detailed design.

3 Construction Equipmeht

.Tﬁe onshore consfruction equipment, such as créwler_craﬁes, buldozers,
payloadéfs and dump_ttuéks.are available'in Laem Chabang. Offshore‘eqpip—
: ment; such as pile driving barges, tug boéts, flat barges are mobilized
fﬁom'Bangkok. But.heavy—duty workiﬁg vessels such as floating cranes and

floating docks will have to be mobilized from abroad.

4) LéborIForée

Most kinds of workers are easily émployed in Laem Chabang. However,

some of the.engineers are not available in Thailand.

6.3.2 Construction Schemes for Major: Items

.:'In‘either qasezdf the.two port layou£s, pier type and island type,
almbstzééﬁe'cohstruction wofk items are included, such as dredging and
réclamation; construction of breakwater and reﬁetment, prefabricating and
placing of caisson quay walls (concrete), and constyuction of roads and

the railway, etc.
‘1) Detached Pier
(1) Steél'pipe piies

Steel pipe piles are produced abroad.as single units of the design

length, and are painted with tar-epoxy having thickness of 0.3 mm in abroad.
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Thlckness of steel pipe pile is’ calculated in the followlng way.
out of a total span of - 50 years, the cathodlc protectlon 1asts for a
perlod of 20 years,:thus as protectlon for the remalnlng 30 years,
an extra thlckness of about 10 W is addcd to that needed for . |

structural reasons.
(2) pile driving

Pile driviﬁg is executed byﬂa'piling barge equipped with a
diesel pile hammer of 3{2”t0ﬁs in ram weight, It is assumed that
three piles dre driven in a_day. The piling barge reQuires sspporting

equipmént,_such as ‘a tug boat, ‘a flat barge and’ an-anchor boat.

2) Caisson Construction

In this feaslblllty study, the Study Team suggests to use concrete
caisson for some of the moorlng fa0111t1es in Laem Chabang PorL A 'pre=
_ fabricating yard/dry dock w1]l be . sultable for constructlng and launchlng
calssons._ ‘But the calssons welgh averagely 2 000 € per plece and it w1ll
be reduired o prepare a.w1de onshore constructlon yard with a heav1ly
founaed basement or - sllpway BeSLdes, extra dredglng works have to be
called for to launch caissons from the prefabrlcatlng yard into water."
rF‘herefore, ‘these constructlon methods will involve conSLderable 1nvestments

1f they plan to build the structures -in. the abovenmentloned ways

The 5tudy Team wants to suggest to make the best use of a floatlng
dock/a temporarlly bUllt dry dock, thCh w111 probably m:nlmlze the equlp*

ment 1nvestment cost’ necessary for prefabrlcatlng caiss ons.

CalSSODS will be partly completed on a floatlng dock or in-a

temporarj dry dock and they will be submerged for flnal completlon helght.

Following shows the conceptual procedures of caisson construction

‘using a floating dock.
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1KY
R additionaly T —
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= ] floating dock] T E o = = ¥ = = =
’ . : floating dock|. caisgon | Einal rise
N RS RS R RS A £ l taisson
: . : . . ) W/ AN S ‘
. S ) ballast water B W’M—‘m‘
(1) -parcial &.:ompletim\ Y3 submerg_ence (3} final completion (4) pulling to site
.on floating dock for setting

3) -Dredqing

The dredging wi-~l be executed by crawler crane with a backet, mounted
on a flat barée. Dfédged materials will be dumped by hopper barges outside
the Bay. o '

4) Buildings

Buildings will be built in the backup area. These are of steel frame
structures and réinforced structures.
5) Roads -

~ Roads will be newly constructed and the existing pérts'widened. The
road will be paved by concrete with a thickness of 25 cm over a base course

30 ¢m in thickness.

6.3.3, Construction Scﬁédule

"The detailed construction schedule is shown in Table IT.6.1. In this
schedulé; the additional soil'investiqations and detailed design will be
concluded within the first months of following which the tender, evaluation,

and award will be executed by the end of the year.
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Actual cohstruction work will bommence at the beginning of i986, and

will be conclﬁded in 24 wmonths,

6.4 Cost Bstimate

The construction cost estimate is given in thg‘fbllowing breakdown:

table by'indiﬁidual.items, This estimate iﬁCludeS'direét/indirect costs,

engineering service fee and physical contingency.

The cost estimate was made under the foilowing conditions,

(1)

(2)

(3)

(4)

{5)

(6)

Price is expressed in Baht as of Aug. 1984,

Duties for imported construction materials, equipment and plants

are not included ‘in the cost.

Engineering service fee includes the cost for natural condition -

‘surveys (metédréldgical}.geological, etc.), the detailed engineer-

ing Sﬁudy and supervision.

Twenty percent of the total cost is applied as physical

contingencies.

The scope of cost estimate is. shown.in the Fig. I1.6.6. The cost

estimate includes the_construction cost of such infrastructures

as wave protective facilities, mooring facilities, road, pavement,
rail track, etc. The relocation cost of the fishermen's village

at Laem Chabang is not’ included im ‘this cost estimate.

Cost impact caused by inflation is not included.

- Construction cost for the long-term is summarized as follows and its

breakdown is shown, in Table I1I1.6.2 thiough 11.6.3;
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(in million Baht}

Ttem Total
1. Public Facilities and Wharves 11,725
2. Privaté Tacilities and Whaxves 1,325
a. Agribulk wharf 725

b. Sugar and Molasses Wharf 334
¢. ship Repair Yard _ 266
Total 13,050
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