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‘1. Summary of The Faasibility Study Phase I

Agriculture is the largest and most important sSector of the Thai economy.

‘Agricultirdl productidn has increased remarkably in the recent years at

an annual averdge vate of five percent.

Expart of agricultural products have always been the major source of

the foreign exchange earnings and they have about 70 percant of the

 total export inecome in 1981.

With the steady progress of agricultural production, Thailand became

the most advanced agricultural ecountry in the Southeast Asia.

In lQGO,'tdtak export'6f agricultural products £rom Bangkok port was

about 2.6 million toms, out of which milled rice was 1.3 million toms. :
After 20 years, the export of these producti reached about 12.5 million

tons including 3 million tons of milled rice.

The income of Thai farmers, however, has been limited and their living

standard is still low. 'In the Fifth Five-Year National Economic and

Sacial Development Plan, special emphasis has been placed oa the

encouragement of Farmers to develop their social and economic status.

.'Thaiiahdfs agricultural éxbortb‘iﬁcreased substantially in the past

' decade. However ac the present they have to face the keen competifion
‘in the quality oviented international market. Tt is indeed difficult

E fof.Tﬁéiland to“fiud’heW‘foraigﬁ buyers of Thai products as well as
‘waintaining her ‘traditional averseas market. It is, therefore, a matter

of vital importance ‘to improve the quality of Thai agricultural products

for export and also to develop the related systems and facilities in

“order to facilitate the applicarion of the appropriate technology.
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In the domestic marketing of agrlcultural commodlcles ‘traders, im -
an take aavancane over farmers 31nga farmers have llttla

‘Iha;.

general, ¢
knowledge auout mar&etlng, ESDEClally pr1c1ng mpchanlsm.

‘farmers. ave not an excapc10n in this case.’

If the farm aata pn;ce of agricultural products could not satmsry the

farmer’s minlmum requlfemeqt it would he Lmnossxole to -asik the fatmers

_to Lmuruve the quallty of their products. In. addltlon.to the praper

-incentive to be given to the Earmero, it is also necessary to develop

thg_post~harvest facilities, such as storage, Lransport, procassing,

handling and so forta.

Accordlng to the survey conducted by | the Bank of Thailand in,1979
total CaUaClCY of storage of various commoaltles in Thalland ‘was about

14.4 million tons. Most of these sharuga facilities . ara simple

shelters Lo protect the coumodities from rain or theft.

-

: %any of the storages used for rice stock in the coﬂntry are bullt

malnly to store paddv so that thej are not sultable to store milled rice

'sqrely under the severe cllmatlc cond;tlons in the troplcs. Furthermore,

1nsufr1cvent &nowledge on the storqoe technology caused much lnconven«

_1ence and losses. Iusect ‘pests and rodents damages to the stored rice

apd-othet products are’ estlmatgd te be enormous.

;Iu'Thailénd various equipmenc and facilities, 'includiug prdtéSSing;

storace ‘and Shlp loading, for cassava p:oducts, maize and sugar for

' export have been lmnr0ved rapldly in line with their remarkable in-

crease of exports in the past two decades,

 However, as far as the transport and Ioading-facilities of rice are

concerned, very llttle change has been made to Aimprove’ the elec1ency

of the necessary WOI&S. Most of the Shlp 1oad1ng facmlxtles are re-

1malned uncnanged as they were in 1960s when the’ cice ewports were 1.5

mlll;gn tous, while the rice exporca hava already reached 3.7 million

_tons }ﬂ 1983,
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‘*The'Public“Warehouse 0rganizatiDn (PWO), being a state gnterprise
attached to the Ministry of Commerce, has been assigned by the Thai
5deerﬁﬁent to alleviate the hardship of low-income people and ‘is

instructed to offer its relevant service to stabilize the prices of

certain agriculturdl products through its procurement and distribu-

tion of thesa comuodities.

Ampng several agricultural products with which the PWO has been dealing,

rice is the most important item in view of its significant effect on the

national economy.

In ﬂhé”past, theIPWO performed its duty in compliance with the instyuc~
tions given by the Government to stabilize the price of rice regardless
of the unfavorable market conditions. As a cousequence of this diffi-
cult aperation, the marketing strategy of the PWO resulted in a con-
siderable deficit of its account. '

[

‘Some of the causes attributed ta the unfavarable result. of rice warket-

ing operation of the PWO is reported that storage facilities of rice

at the desired places are short in numbers and far below the acceptable
standard. ' '

In fact, the PWO was obliged to rent a great many privately owned ware-
houses to stock rice. Unfortunately, most of these wareshouses were low—

standdrd and not suitable to store milled rice for a lomg period of time.

Under these circumstances, losses and wastages of stored rice under

the PWO's operation were far beyond normal expectations.

Wheu the study team assigned by JICA visited Bangkok, H. E. Kosol Krairiksh,
the Ministar for Commerce, the Government of Thailand, parsonally told

the teaﬁ members thai the Thai Government intended to allow the PWO to

iﬁcarvene in the marker of dgricultural products and the target of pro-

:curement by the PWO would be about 10 percent of the marketable surplus

of the commodities under the program agreed by the Government.
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'In view of these 51gnltlcant poxntd ta- Lmnrove the tnchnlcal and

economlcal functions of the PWQ, it is considered that -the Comure~
hensive Storage Facxlltles Development Froject of the PWO would be

undeubtedly of great help to improve ic's functlons Lo mesat the national

requirements.

The primary objectives of this project would'be as follows:

1) to increase farmers' income and improve their living

standard.
2) to secure and develop overseas markets through impro-
vement of quality and efficiency of ‘loading capacity

at port.

-3) to facilitate govermment programs such as paddy price

support and rice price stabilization.

4} to reduce post-harvest losses and wastages.
Based on the findings of the Feasibility Study'Phase-I, it is concluded
that the project to improve the storage facilities of the PWO. would be

urgently ﬁecessary and it 1s recommended that further.study should be

taken as soon as'possible to prowote and te justify the project.
The basic concept to approach the project would be as follows:
1} Regional Warehouses

Under the projabt, new warehouses with total storage capacity of
180,000 tons would be constructed aC the selected-plages.' This estima~
tion of storage capacity is made based ou the following factars:

i) The PWO will procure about 450,000 tons of milled rice anmnually.

ii) The existing warehouses of the PWO were taken intg account in

- terms of storage capacity, location and technical standard.
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2) Central Shipping Complex
New shipping complex with a storage capacity of 35,000 tous will be

regional warehouses, mixing, regrading, remilling and repacking. Advanced

equipment For fumigation and loading of rice will be included as well.
‘3) Storage Technology Development Facilities

Apporopriate technology of storage of agricultural products, in-
cluding field works regarding storage, handling, pest control and ship
loading as well as managerial countrol such as stock control, is

essential te achieve the PWO's objectives.

In this connection, it would be necessary to have the staff

training course and the relevant facilitcies attached to the PWO.

f-This report on the Camprahensive.Storage Facilities Development Project
has beéﬁ prepared based on. the study carried out im the Feasibility Study
Phase~I with genérousé guidance and cooperation extended by the PWO and other
authérities concerned in Thailand. Since the Studv Phase-I is confined to
find out the facts related to the problems of storage and marketing of rhe
PNO aud to formulate the basic concept to approach the realistic way how to
improve the PWO's functiom, it would be necessary to make a further study on
the technical & economical evaluacrion possibly with adjustments and alterna-
tives, so that the project could be fully justified to obtain external

finanaeing assistance and technical cooperation.
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2. SCOPE OF WORK
FOR
THE FEASIBILITY STUDY PHASE II -
o
THE COMPREHENSIVE STORAGE FACILITIES DEVELOPMENT PRQJECT
Iy
THE KINGDOM OF THAILAND
AGREZD UFON BETWEIN
PUBLIC WAREHOUSE ORGANIZATION
AND
JAPAN INTERMATIONAL COOBZRATION AGENCY
BANGKOK, AUGUST 30, 1984
-
> /(/‘:/—,/.’/__:/«._‘—“___
/ﬂﬂ ) ;
SAVARAJ SACHCHAMARGA ' SHIGERU TAMESUE -
HManaging Director Leader of the Japanese
Public Warehouse Organization Preliminary Survey Team

Ministry of Commerce Japan International Cooperation Agency
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1. INTRODUCTION

In response to the request of the Government of Thailand, The
_GoVéfnment of Japan has decided to conduct the phase II of the Feasibility
study on_the'Compreheﬁsive Storage Facilities Development Project (herein-
- after referzed to as "the'study"), within the géneral framework of technical
gdoperation Setwaen Japan and Thailand, which is set forth in the Agreement
on_TechniCal Cooperationrbetween ﬁhe Government of Japan and the Gavernment
of.Thailahd(siqned on 3 Novemier 1981, .

The Japan Inte:national Cooperation Aqendy (hereinaftar referfed to as
“JICA"); the official agenay responsible for the implemention of the Technical
cddperéticn pragfams of the Goverament of Javan, will undertake the Study in
accardance with the relevant laws and regulations in force in Japan and in
close gooperation with the authorities of Thailand. .

The present document sets forth the scope of work for the Study.

IT. OBJECTIVES OF THE STUDY

The objecuives of the Study are to formulate a éomprehensive storage
facilities develophent_blén along with the line of the dirsction and
concept aqfeed upon between the parties cconcerned in the ?easibility
Stud? Phase T and to verify the technical and eccnomic feasibility of

the projedt.

ITI. QUILINE OF THE STUDY
1. Camponents of the praject
A) Regional warehouse
'8) Cehﬁral shipoing complex

¢} Storage technology development facilities
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2. Scope of the Study _ |
The Study is ccmposed of field survey in Thailand and home office

work in Japan as follows.

(1) Pield

1) To

woarks

carwy out data collection and field survey on the follawing

items

a)
8)
e)
D)

£}

F)
G)
H)
1)
J)

2} To

Starage Tachndicqy.. _
Stricture and atfached facilities of existing warehouses
Marketing conditions . '
Transportation of rices and paddy _

Econamic activities of farmers, middlemen, exportars and
ather relatad groups
Topography

Soil nature
Eavironmental aspect

rice structure of materials and supply conditions

Qthers

make suggestion on the most guitable locations and

capacity of the warehouses

(2) Home office work

1) To
2) To
3} To
4) To
5} To

formulate the project

estimate the costs and benefits of the project
make econcmic and financial evaluation |
prepare implementation schedule of the project

formulate operation and maintenance plan for the project
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IV.. HORK SCHEDULE | |
~ The. sStudy work will be praceeded according to the tentative work sche-

dulg atiached.

V. REPORTS | | |
_JICh'will,p:epare and submit the follewing reports in English to the
government. of Thailand.
(1) Plan of Gperatlon
Thirty (30) ccpies at the commencement of the Study
(2) Prograss Report
Thixsy (30} copies at the end of the field survey
(3) Drafﬁ Final ﬁeport__
Thirty (30) copies within one (1) month afie: the end of the
.hcme of Fice work. The Goverament of Thailand is requested to
hrovida its comments on the Drafz Final Report within one {1)
month after the submiszion of the Draft Final Report.
{4) Final Report
Fifty (50) copies within one (1) month aftef racsiving ccmments
on the Draft Fisal Recort from the Govermment of Thailand.
T. UNDERTAKING OF THE GOVERNMENT OF THAILAND
1. To facilitate smooth conduct of the Study, the Government of
Thailand shall. take necessary measures;
(1) To secure the safety of the Japanesa study team,
(2) To permit the wembers af the Japanese study team to entar, leave
and sojourn in the Kingdem of Thailand for the duration of their
assigrment thersin, and exempt them from alien registration

-requirements and consular fees,
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(3) To exempt the membars of the Japanese study taam ﬁ“cm taxes ,

duties, fees and othe" charges on equlpment machinery’ and
othar. materials brought into the Kingdom ot-Thalland-for thef

_ conduct of the Study}

(4) To exempt the members of the Jananese study taam frcﬁ inecs
tax and ¢hawrges of any kind 1mnoseq onor in- ccnnectlon thh
any emoluments or allowanc 5 pald to the members of the’ Jamanase
study team for their services in connection with the lmplementatﬁ on
of the Study, o ! _ o

(S} Ta provide ithe necessary fécilities to the Japanese study team
for the remittance as well as utilization of funds introduced.

- inte the Kinqdom of Thailand from Japan in congection with the

immlementation of the Study,

(6) To securs permission fra en xy lncc private propercies or resg-

tricted area for the canduct of. the Stuay,

{7 To secure perm;sslon to take all data and qccuments related ta
the S“UQy including phateg=apnsg out of the- Klncdcm of Thallana
to Japan by the Japanese study team) and '

(8) To provide medlcal services as needed. Its ewneqsa will be
cnarqeanla on the memoers of the Japanese Stuqy team,

The Gavernment of Thailand shall béar'claims;;if'any arises, against

the members of the Japanese stﬁdy team'resultinﬁ'frcm, acc-*riﬁg‘in

the ccurse of, or othérwise connécted with the'disdharqa;of theif
duties. in the implémenpaﬁion of the Study, exceapt when.such claimsg
arise frem gross negligence or wiiful-miscoﬁduct on the part of the
members of the Japanese study team. - |

Public.Warehcuse’Orgénization_(heréinafter-referred ro as “?%O*SJ

shall act as counterpart égenc?.tc the Japanese study team and also

as coordinaﬁing body to other relevant organizations for the smcbth

inplementation of the Study.
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4. PWQ shall, at its own expense, provide ths Japanese.study team with
. the follqwinq._in coaperatian Wwith other aéancieé concerned, if
necassary. | _ _
(I}'availébie data and information related to tha Study
(2) ccuntérpért personnel 7 A

(3} suitabla office with necassary eéuipment and furniture

viI. UNDERTAKING OF rrea
For the implementation of the Study, JICA shall take the foilowihg
'measﬁrSS; _
(1) Td dispatch} at its own.expenSES, the study team in accordanca
with the attached tentative work schedule,-énd' -
(2) To ﬁu:sua technolegy transfer to the Thai cﬁunterpart pérsénnel

in the course of the Study.

VIIT. JICA and PWO will consult with each other in respect of any matter
that is not agresd upon in this document and may arise frem or in

connaction with the Study.
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Value of

Agricultural Exports 1978-1982
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1978

Unit: million bahts

. Products - 1979 1980 1981 1982
Rice = 10,424.0| 15,592.4 | 19,507.6 126,366.4 |22,463.4
Rice products 260.0| 283.1]  310.0] 465.2 | 564.5
Food crop 6,180.9| 7,881.0| 9,772.8| 11,565.5 |11,929.9
Cagsava products 10,891.8| ©9,891.2) 14,887.2| 16,446.5 |19,742.9
'Raw:sugar and products 4,491.3]1 5,426.9 3,355.7 10,310.9°[13,793.7
0il seeds 833.5| 830.90 388.9| 683.6 | 602.0
Vegetable oils 29,9 12.8 225.0 218.6 292.0

© Fiber crop 3,037.9| 3,686.8| 3,783.2| 3,217.8 3,953.2
Gérden crop and fruits 175.8 210.8 204 .8 313.8 505.5
Fruits and products 1,726.9| 1,752.4| 2,122.7| 2,974.8 | 3,123.7
Spices | 74.8 49.7 32.3 512.2 [  203.9
Miscellaneous crop 344.1|  653.5 761.3 818.3 | 1,024.3

Other food products 140.2 2242 243.2 415.8 620.5
Tobacco | 1,161.2| 1,243.4| 1,371.6| 1,741.0 | 2,563.1
Rubber’ 8,213.7| 12,704.5] 13,024.6 | 11,470.0 {10,065.3
Live animals 201.8|  269.4|  165.1|  96.5| 107.4
Animal feed: 1,021.1] 1,387.8| 1,618.2] 1,874.3] 1,599.5
Animal products 1,027.2] 1,531.6| 1,390.41 1,053.9 | 2,346.2
Milk products 110.1 144.3 160.8 | 149.5 205.5
Eéftilizef_én& pesticides _ 2.3 3.6 14,2 9.9 21.7
Fishery products 4,325.8| 6,388.1| 6,185.4} 7,635.3 1 9,996.7
Paper products 102.3 159.6 225.3 188.0 236.1
Forestry products 1,473.9) 1,737.8) 1,702.7} 1,742.8} 1,738.0

56,340.41{ 72,046.4| 81,453.3(100,270.3 (107,699.3

Total value of agricultural 56,340.5| 72,045.8| 81,454.0(100,270.6 [L07,699.0
products exports

Percentage 69.34 67.75 62.46 67.31 68.92

Total wvalue of Exports 81,251.81106,336.5[130,406.21148,962,2 [156,269.1

‘h“EEFCentage 100 100 100 100 100

Source: Agricultural Statistics of Thailand, Crop Year 1982/83.
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2. Rice {(Major anajSedéhd Rice): PlantEd'Areég'
Production. and Farm Value, Crop Year -
1973/74 - 1982/83 :
' . - ' o [ R
Crop Year | Planted area Production { Yield Per ral _Earm ??icp_ . -Farg‘Valge
ieg%gning- 1,000 rais | 1,000 tons | kgs:. per rai | bahts per ton { million bahts;‘:'
pri | N - R S _
1973/76 52,270 164,899 285 1,935.53 28,838.00
1974775 49,889 13,386 | . 268 | 2,104.00 | 28,164.29
1975/76 55,602 15,300 . 275 1,949.35 | 29,824.95
1976777 | 53,595 | 15,068  { - 281 | 1,849.15 - | 27,862.38
1977/78 56,444 13,921 246 | 2,302.42 | 32,051.41
1978/79 62,667 17,470 280 2,183.96 | 38,153.68
1979/80 58,971 15,758 267 2,604.67 £1,043.51
1980/81 60,110 | 17,368 289 3,082.30 53,533.75
1981/82 59,970 17,774 296 2,838.73 50,456,45
1982783 60,134 16,879 0 - 281 2,809.63 47,422.30

Remarks: Rice, cfop_yeaf_lQ?B/?A is Major Rice crop. year 1973/74 .
and second Rice year 1974

Source: Agricultural Statistics of Thailand,'Crop Yeér.l982/83.
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.P;énted area

brﬁp?féat” Production | Yield Per ral| Farm Price Farm Value
beginning ) _ : : -
'-Apréli -1,900_raisr 1,000 tons | kgs.per rai bahts per ton] million bahts
_1974_  2,038 1,014 497 1,667.41 1,690.00
19%5 7 2,068 939 454 12,088.59 1,961.18
1976 2,358 1,208 512 i,966.96 2,376.34
1977 2,736 1,393 509 1,897.53 2,644.18
1978 2,979 1,585 532 2,143.71 3,399.53
1979 4,257 2,264 532 2,163.%6 4,898.21
_1950 2,103 1,111 528 2,543.84 2,826.66
1981 3,228 1,963 608 3,194,86 6,270.47
1952 3,578 2,017 564 ;2,859.28 5,765.97
'1933 3;953 2,104 531 2,526.35 5,315.69

Source: Agricultural Statistics of Thailand, Crop Year 1982/83.
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1, Rent of farenouse

Unit of Warshouse Capacity : Metric tons

Locationa | | 1980/81 . 1981/82 1982/871
_Ea‘ngk‘hk area | 271,633 415,215 416,119
_Nbrthem_ﬂagion : 161 ,2%0 142,532 84,109
Ngrfheastern Region 352,157 7% ,226. 145,765
Gentral Flains Region. 330,158 797,003 236,237
Southern Region ' 25,470 11,500 -

Total 1,140,688 2,240,476 882,230
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2. 1i1ed Rice iiar!:et Share ot O :
Unit s 1,000 metric tons
Cq981 |o1ws2t | 1983 | 194
Pomestic Consumption 10,725 | 10,942 | 11,155 11,357
Surplus Zxport 4,685 5,822 5,077 5,071
Endding Stock 2,004 1,482 104 132
1. Total Supply in merket 17,394 18,246 | 16,236 |: 17,166
2. Total purchase by FW 1,824 1,772 'i739 300
~ PV Business 8565 446 - B4 300
- Under govermesnt policy 1,159 1,326 : 555 -
Yerket shere (percentage) 10 9 4 1.7

Agme=k 1. ez from Table 5

2. Business Flanaing and Polic:,'.niv', o
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». SURPLUS and DEFICIT of RICE by CHANGWAT

Rice Deficit Chaﬁguét

Rice Surplus Chaugwat

Changwat with sdequate
Surplug

Changwat with Largs
Surxplus

{ 1979 - 81 av, )

Rice Subsistence Changwal 5115 2
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Supply Demand
Ratiq

A5 1>

115-200- 2
200-250 3

250 z <




3, " Pepulation Projections of Different Regions by Assumption

of Low Fertility in 1990 and 2000

dverage annual
growth rate

Average annual
growth rate
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Lower -North
excl. Baagkok
Metropolis

1980 ° 1980 - 1990 1990 1990 - 2000 2000
1,000) (€3] (1,000) (G (1,000)
0.  Whole Kingdom | 46,455 ° 1.77 55,345 1.43 63,772
01, Bangkok Metro- 5,152 2.87 6,840 2.32 8,600
polis
02. Whole Kingdow | 41,303 1.62 48,500 1.30 55,170
excl. Bangkok
Matropolis
1. - Central 14,601 2.00 17,800 1.62 20,900
11, Central excl. C 9,449 1.49 103,960 1.26 12,300
Bangkok Metro-
polis
2. Norch 9,667 1.45 11,160 1.17 12,300
21. Llower North 5,108 1.45 5,900 1.17 6,630
22. Upper North 4,559 1.43 5,250 1.16 5,890
3. North East 16,633 1.77 19,580 1.43 22,570
4. South 5,754 1.82 6,890 1.47 7,970
5.  Central and 14,557 1.48 16,860 1.17 18,930







APPENDIX F

1. A List of Possible Sites for

Building a Warehouse 1

2. Total Construction Cost of

of Bullding 4
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7, Selmmigc Probobility Wan Por Thailand And Yeishbourving Countries

Distrihution Of Barthruake Hnicénlers 1975 - 1981
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5., Survey Note of Civil Engineering

(1) UDON THANI NO.1

Geologidal Condition
Flat plane,
‘Top soil is fine sand, tha under layer is Taterite, well
consolidated.
‘Waler level ie decy.

Civil-Engiﬂeering Works

a, Land area about 9800m2

b, Accegi: road I.= 20m

c, Baﬁking ‘ Leveiing of ground
d, Drainag ~ L=400m

e, Siding | L= Om

f, Foundation Tnaividual fooling

e e Mo et JMell

o .
CAsint P 2R



(2) UDON THANT NO,2

Geological Condition

Flat Pléné, on the exlisting
‘Waster level is deep.

mop soil is Laterite.

Civil Engineering
a, Land area

b, Access road
¢, Banking
d, Drainage

e, Siding

£, Foundation

siding of Udon Thani stetion.

ahout 13900:m2

newly conﬂtructidn L= 10 m -
extended work _Lé?SO m
=400 m

Existing siding can be used after
repair '

Tndividual footing

Ulenthant Moz

.

N l';c(,:s = hi‘;;_,"
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(3) KHON RAEN NO.%

Geological Condition

Plat plane,
Top soil ig Silt and soft, the under layer is Silty Sand.
Water level is approximately 1.% m below surface.

Civil Engineering Works

'a, Ténd area about 13900 m°
o, Access road L= 5 m

¢, Banking H= 0.5 m

¢, Drainage L=300 m

e, Siding : L= O m.

£, Foundation . Continuos or individwval fooling
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(4) UBON RATCHATANI NO.6

Geological Condition

On a gent1y blopbu hill,
Top so0il i

consolldated
Water level is deep.

Civil Engineering Worke

a, Land area about 20000 m’

b, Access’rbad L= 40 m '_ o :

C, Banking Leveling of ground about 5000 mg_-
d, Drainage L=420 " m '

e, Siding L= O m _ _

f, Foundation Continuous or individusgl fon$ing

Remarks ; There are hig trees, need pulling routes.

Ubon Ro‘lczﬂz;ﬁa n N Dé_a-




Page 9
(%) UBON RATCHATANL NO.7
~ Geological Condition
A gteep slop of a hill, relative height about 6 m.
Need a high wall.
Water level isg deern.
' (ivil Engireering Works
a, Lend area about 2500 me
b, Access road '
© ¢y Banking . Cutting and barnking about 250C m2
@, Drainage L=280 m
ey Siding L= Cm

', Foundation ' Continvous or irdividual Tootirg
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(6) SURLN NO.9 -

Gealogical Condition

Pond, water depth about 1.0 m.

Civil Engireering Works

a, Lend area
b, Accesg road
¢, Banking

4, Drainage

e, oiding

f, Foundation

Remarks ; This land is unsuitable for warehouse.
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Papge 11
(7) SURIN NO.9!
Geological Condition
Flat plane,
Top soil is Sandy Silt, under the layer is Laterite.
Water level is approximately 2.0 m below surface.
Civil Bangineering Works
a,.Lénd_area | 160001m2
b, Access road L=1000 m (extention W=3.5 m)
¢, Banking H=0
4, Drainage = 350 m
e, Siding = 150 m
- f, Foundation Continuous or individual footing
E i e
i :Su.\’\hi Ho.(f o
:§.!
o sy
T-'ll‘-hs"

HET R R
B b Lo
B B

i
© Yo0itoag w hjutige - } o
H N : . . i

s N
(il- @ _;\a.,,'.- g_\.- '-QLI’;_D ,>u
N | . _“! i L.
1oA\® M Geepy, /)

‘;
i
¥
;

P

3 i
3 i

Fu
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(8) SURIN NO0.8

Geological Condition
Ruins of a castle wall and a ditch,
The ditch is a water canal,
Tne relative hight between grOund'surfaoéfanﬁ'bqtﬁbm of

water is so high.

Civil Engineering Works

a,‘Land'area
b, Access road
¢, Banking

d, Drainage

e, Siding

T, Foundation

Remarks ; This land is unsuitable for warehouse.
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(9) NAKON RATCHASIMA WNO.10

Geological Condition

On a gently hil]y land, o

Top 9011 is Laterite with Grave], compacted.

Water 1eve1 is deep, but rain water gtay on the proumd and
make pond.

Civil Engiheering Works _
a, Land area about 90000 m?
b, Access road L= 17 m
¢, Banking . H= 1.5 m
d, Drainage L=930 m
e, Siding L= Om

e o e Wkhon _Rechosime  Woow o ] .,

HJ{W;TH?&L

/J — I"\—-—*M(‘mﬁ hod. Lo gy
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(10) NAKON RATCHASIMA NO.11
feological Conditidn'
On a gently hill,
Top soil is Laterite with- Gravel, oompqcted,
~Water level is deep. .
Civil Engineering Works
a, Land area about 56700'm2
b, Access road "L=140 m
¢, Banking ‘Leveling of ground
d, Drainage L=350 m '
e, diding . L= Om
f, Foundation Continuous or individual footing

Hebdon Racha sboma Noli.
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(11) NAKON RATCHASIMA NO.12
Geologioal Condition
| Top soil is Silt to Sandy S5ilt,
Water level is dpproximate 2.0 meters below surface,
S PLT-N approximate 8 to 15.
Civil Engineering Works |
.a5-Land'area ' 42800 m®
b, Access road . L= 50 m
¢, Banking : H= 0.9 m
d, Drainage L=800 m
‘e, Siding L=100 m
f, FOundation Continuous or individual footing
thihon Ratfaiiva  on. ) l i F{

A*(l‘i?rnj)al'tn.-y“uxljx;.g ‘ \

. 2
= 4271837 1§
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(12) PRACHINBURI NO.13
Geological Condition
On a natural level, top soil is Silty Sdﬂd
Water level iz 2 -3 meter deptn below bu?facg.
Givil Eogineering Works
a, Dand area 7140 m
b, Access road L=-20 m
¢, Banking Leveling of ground
d, Drainage =250 m
e, Siding L= 0Om _
f, Foundation Continuous or individual footing

pm{unhur- ey
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(13) - PRACHINBURT N0.14

Geological Condition

Flood plane of the Bang Pakong River,

Alluvial deposit deep,

Water level is approximate 1.0 m below surface,
flood mark is observed.

Civil Engineering Works

a, DLand ares ' about 5290 m°

b, Access road L= 380 m

¢, Banking Leveling of ground
d, Drainage L=200 m

e, Siding L= O m

-, Foundation Continuous footing

Pm(t«:n%ur: MNet4,

—HLs”

i M-M’liﬁ)}?o-lx‘f, = rlgs ';;—1",?"" -
Morxfaxly = e |70
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(14)  PRACHINBURI WO.15

Geological Condition

Delta of the Bang Pakong River, -

Alluv1a1 deposit deep,
Water level is deep (approx1mate 4 0 meters)

Civil Engineering Works

Land area
Access road
Banking
Drainage

Siding

Foundation -

about 17000 m°

L=500 m

Leveling of grounu
=200 m

I= On

Pile need

‘ Plar.‘u:h\)u'(:. HU 15,

yw~ wde road helerde )

H‘.x"h : “”,]

Moswe sk = 1.0

v
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(15)  LAMPANG WNO,17
Geological Condition
Flodd;plane-of the Wang River, alluvial deposit deep.
‘FPlood marks are obseved on the land.
Water level i1s 1.0 to 2.0 meters below surface.
Civil Engineering Works
‘a, Land area about 5990 m”
b, Access road L= 10 m
¢, Banking H= 2.0 m
d, Drainage L=200 m
e, Siding L= 0Om
f, Foundation. Pile need, length approximate 10 m

S sl e o 3 S
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(16) TLAMPANG NO.18
Geological Condition
Flood plane of the Wang River, alluvial deposits deep.
Water level is shallow, in rainy season the land will be
covered by water.
Civil Engineering Works
a, Land ares about 30000 02
b, Access road ' I= 30 m--
¢, Banking  H=0.5-1.0 m
d, Drainage L=5600 m
e, oiding _ L= 0O m :
f, Foundation pile need, length approximate 10-meters

Mg MetE N
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(17) CHIENG RAT WNO.19

Geological Condition

Flat plane, now using for rice field.

Top goil is Silt, water level is 1.0 to 1.5 meters.
Civil Engineering Works

a, Land area about 32500 n°

b, Access road - L=20n

¢, Banking H= 1.0 m

d, Drainage _ L=535 m

e, Siding L= Om

f, Foundation Continuous or individual footing

o . CL\,'LG,'.»S RO N
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(18) CHIENG MAT NO.22
Geological Condition
Pond, water depth about 2 to 3 meters.
Alluvial deposit is aporoximate 7 meters.
Civil Bngineering Works
a, Land area 30000 m”
b, Access road L= 10 m
¢, Banking H=. 3 -4 m
&, Drainage =440 m
e, Siding L= 0
£, Foundation Pile need, length approximate 10 meters
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Geologibél Condition

CHIENG MAT NO.23

Appendix G
Page 23

- Tlat plﬁne,'tOp 01l is Sandy 8ilt, under the layer is
Laterite, ' _
Water level is 1.0 to 1.5 meters depth.

Civil

Eungineering Works

Land area

Access road

" Banking

Drainage
Siding _
Foundation

about 14000 m2
newly construc
extended work
H= 0.5 m
L=400 m

L=150 m

tion

L=1060 m
L= 70 m

continuous or individual fooling
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(20) PHISNULOK NO.24

Gteological Condition
Wet land, in rainy season the land will be water way. .
Top soil is soft in 2 to 3 meters depth,
Water level is 0.5-1.0 meter below surface.

Civil Engineering Works

a, Land aresa about 6000 m2

b, Access road L=200 m

¢, Banking H=2 to 3 m

d, Drainage L=500 m

e, Siding L= 0Om _ _ L

£, Foundation Pile need, length approximate 13 meters
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(21) PHSNULOK NO.25

Geological Condition

Flat and wet land, now using for rice field.
Sitt is approximate 10 meters below surface.

Civil Eﬁgineering Works
a, Land area about 80000 m?
b, Access road =200 m _
¢, Banking H=2 to 3 m
4, Drainage | L=400 m
e, Siding L= 0 m
£, Foundation Bearing layer is approximate 13.0 meters

‘below surface

likanadil Nosg™

s “%ooo.

A i Ty
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(22) NARKHON SAWAN NO.26 (A)

Geological Condition
Flood plane of the Mae Nam River, flood marks are observed on
the land. | .

The land is unsuitable for warehouse.

(23) NAKHON SAWAN NO.26 (B}

Geological Condition

Flood plane of the Mae Nam River, flood marks are observed on
the land.

Alluvial denosit déep. Pile length approximate 10 meters.

This land is unsuitable Tor warenouse.
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(24) NAKHON SAWAN NO.27
teological Condition
Flat-plane, , _
Top soil is Sil%, the under layer is Laterite.
Water lever is 1.5 to 2.0 meters.
Civil Engineering Works
a, Land area about 48000 m?
b, Access road L=200 m
¢, Banking H= 0.3 m
d, Drainage L=780 m"
e, Siding. L=400 m

f, Foundation Pile need, pile length approximate

10 meters
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(25) SUPHAN BURI NO,28

Geclogical Condition:
FPlat plane, alluvial deposit 1is distributed.
Water level is about 0.5 to 1.0 meter.

Civil Engineering Works

a, Land area 5155‘m2
b, Access road L=400 meters extended
¢, Banking | H= 1.0 meter
d, Drainage L=300'meters
e, Siding L= 0 neter
Foundation Pile need, pile length approximate

10 neters



(26) SUPHAN BURI NO.29

Geological Condition

Flodﬂ plane, now using for rice field.
Alluvial deposit is distributed.
Water level is 0.5 to 1.0 meter.

Civil
a, Land area
b, Access road
¢, Banking.
a, Drainage'
e,'Siding
T, Foundation

|

S“" ooh

\

Engineering Works

, :/M"i Y YV,

152 Rai
L=20m
= 1.5 m
L=300 m-
L= O0m

Page 29

Pile need, length approximate 10 meters
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(27)° PHICHIT NO,30'

Geological Condition
Flat plane, alluvial deposit is distributed.

Top soil is Silt,
Water level is approximate 1.0 meter..

Civil Engineering Works

a, Land area about 9600 m2

b, Access road L= 80 m.
¢, Banking ' H= 1.0 m
d, Drainage - L=4OO m
e, Siding L= 0Om

f, Foundation Pile need, pile length approkimate 10

" meters
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(28) SARA BURI NO.31
Geological Condition
On a gently sloped hill, arround the land is a Tarm.
Water level is deen.
Civil Engineering Works
a, Land area : about 15400 m2
b, Access road L= Om
¢, Banking H= 0 m
d, Drainage =200 m
e, Siding L= 0 m
£,

Foundation Continuous or individual footing
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(25) SARA BURT NO.32
Geological Condition
On a gently sloped hill, wett land.

Water level is approximate 2 meters below surface.

Civil Engineering Works

a, lLand area ' about 46000 m?

b, Access road L= 10 m

c, Banking H= 1.0 m

d, Drainage L=300 m-

e, oiding L= 0 m _ :

£, Foundation Continuwous or individual footing

. &va ‘{lﬁ-\-‘"\ N\"&’—'-
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(30} CHAINAT ©NO.34

Geological Condition

Gently sloping hilly land,
‘Laterite is widely distributed.

Water level is about 3.0 to 4.0 meters below surfece.

Civil Bngineering Works

.8, Land zvea 1600¢C mg
b, Access road L= 0Om
¢, Banking ' H= O m
d, Drainase L=300 n
e, Siding L= Com

£, Foundation Individual fooiting
] =
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(31)  SURAT THANT

Geological Condition
Narrow land between big hill and the Tapi River.
Top soil is this, rock is sitvated in ¢ to 3 meters below

surface,

Civil EBngineering Works

a, Land area 3509 m
o, Access road L= &5 m
¢, Banking no nead
d, Drainare : L:ﬁOO.m
e, Siding L=200 m
T, Foundation - : deividual.fooﬁing
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ggofile of Wharf’

Proiile of Whari
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_ : 10.”Dimension'of.River Vesséls_
Ly River Vessels (Self Propelled Vessel)
| 1983
Type Classifi- | Range GRT. - Dlmen51on(m) _Projected
L;f.\. '-Qatioﬂ: | Tength Breadth Depth 1 No. GRT.
self | Cargo | 0.1- 1.0f 85 | 1.2 |0.40-0.50]1,603 901
be¥  o “1.1- 3.0 8.5-.9.7 1.2-2.0/0. 50-0. 60 1,457 | 2,418
| 3.1~ 6,0} 9.7-12.4l2,0-2.5{0.60~0.70| 322 | 1,811
pelied 6.1~ 10.0|12.4-18.0[2.5-3.0/0.70-0.80] 147 | 1,182
Vessel £ 10,1~ 20.0{18.0-19.0{3.0-~3.5(0.80-1.50] 123 | 1,514
| 20.1- 30.0[19.0-20.0|3.5=4.0{1.50-1.80 28 681
30.1~ 40.0|20.0-22.0{4.0-4,5|1.80~1.00 6 219
40.1= 60.0|22.0-24.04.5-5.3{1.90~2.10 9 495
60,1~ 80.0|24.0-24.7|5.3-6.0]2.10-2.30 6 427
80.1-100.0]24.7-25.2|6.0-7.2{2.30-2,90 7 587
 {100.1-200.0{25.2-32.2|7.2-8.4[2.90-3.70{ 10| 1,442
© . ]200.1-400.0] 32.2-42.6/8.4-9.1]3.70-3.80| 23| 6,953
Total 3,741 | 18,630
- p—
(2) River Vessels (Non-Self Propelled Vessel)
| o 1983
Type ‘CléSSifi;'-Range GRT. ' Dlmen510n(@) , Projected
- cation] : . Length }|Breadih Depth No. GRT.
iWooden~| Cargo | G.i- 1.0| 8.5 1.2 |0.40-0.50 1 1
- | 1 1.1- 3.0{ 8.5- 9.7|1.2-2.0/0.50-0.60] 109 322
Barge DR RGN - ‘
3.1~ 6.0} 9.7-12.4/2.0-2.5{0.60-C.70| 321| 1,844
6.1- 10.0|12.4-18.0/2.5-3.0/0.70-0.80| 533| 4,862
10.1- 20.0{18.0-19.0{3.0~3.5/0.80-1.50{2,147| 33,089
0.1~ 30.0{19.0-20.0(3.5-4.0{1.50-1.80{1,122] 28,065
30.1- 40.0|20.0-22.0/4.,0-4.5/1.80-1.9C| 600| 20,777
4C.1- 60.0|22.0-24.0|4.5~5,3/1.90-2.10| 512| 23,488
60.1~ 80.0{24.0-24.7|5.3~6.0]2,10-2.30 19| 1,339
80.1-100.0}24.7-25.2|6.0-7.2| 2.30-2.90] 26| 2,381
100.0-200.0{25.2-32.2{7.2-8.4/2,90-3.70| 62| 8,356
 |200.1-400.0{32.2-42.6{8.4-8.1] 3.70-3.80 6] 1,205
- Total | 5,458 (125,729
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?agv 4f
(3) River Vearlv (Noanblf Propelﬁed Ve sel)
- et i = b bRt et R A Pt s s 4R i YR -——-u'-----»—.n“—..v.»-—ww....——‘m‘_rﬁ_ ______ ‘j
ol , -Dlmen810n(m) Ffogzgsed !
Py Clagsifi-] Range GRT. I - e e e s
ype _ aiatio_n : Length ]Breadth Dep'th No. s GRT,
FM : |__ [ AU S WUV L o e B TR TR f
Steeld Cargo 1.1- 3.0 8-5--9.‘7 1.2- 2.0{0.50~0. 60 1
| | '3.1- 6.0[ 9.7-12.4[ 2. (-8 0, 60~0, 70 16 87!
Barge T - R N SRR
6.1- 10.0]12,4-18, 0 2:5-3.0]0.70-C, 80 701 503
10.1~ 20.0{18.0-19.0{3.0=3.5[0.80-1.50}. 80| 1,156
20,1~ 30.0{19.0~20, 0!3.5-4.0]1.50-1.80] 372| 9,840 |
! i . '
30.1~ 40.0{20,0-22,0|/4.0-4.5/1.80-1.90: 117| - 3,845
40.1- 60.0722.0-24.0{4.5-5.311.90-2.16] 88} 4,592
1 60.1- 80.0{24.0-24,7{5.3-6.0]2,10-2.30 91| 6,382
180.1-100,0]24.7-25.2(6,0=7.2|2,30=2.9C{ ~230| 21,505
1100.1-200.0[25.2-32.2{7.2-8.4|2.90-3.70{ 475| 61,482
200.1-400.0|32.2-42,6[8.4-9.1{3.70-3.80 - 62 17,241
1400,1-600.0142,6~47.8]9,112.2/3.80-3.90| - ~
L [ 800.1-1000.0! 60,8-81.5]13,0-14.0{5.30-5.45| 2] 1 646
; | —— — - e —
3 Total o 1,606(128,286 |
1 — : — SO S SOV Py _ — I |
(4) River Vesséls_ (Nén-—Self Prolpé_lled VeSS'el) ' |
~ * I E— S T
i : o ' D'{IHEI"SZLOH(I’B) _ ROt
Type [Classifi-]| Range GRT.| .. _Projected
cation S| Length |Breadth Depth No. GRT.
River- | Cargo 1.1~ 3.0) 8.5~ 9 7|1.2~2.0 o.5oﬂo,6o - =
6.1- 10.0[12.4- 18 12.5-3.010.70-0,80 1 10
10,1~ 20.0 18,0#19,0 3.0-3,5]0.80-1.50 9 112
20.1- 30.0/19.0-20.0|3,5-4.0[1.50-1.80 31 765
“30.1- 40.0}20.0~22.0 4,oe4.5 1.80-1.90 361, 1,395
40,1-"60.0|22.0~24.04.5-5:3[1.90-2.10 87| 4,131
60.1~.80.0|24.0-24,7]5,3-6,0/2.10-2,30] 30| 1.993
80.1-100.0]24.7-25,216.0-7,2)2.30-2.90] 45| 4,085
100.1-200.0{25.2-32.2{7.2-8.4}2.90-3.70{ 97| 15,171
200.1-400.0{32.2-42.618,4-9.1{3.70-3.80; 69| 18,037
1400,1-600.0]42.6-47.8 9._1—:12.2'3.80_-#3.90L 1] 400
Total | 406| 46,099
Source: The Harbor Department, Thailand
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11, Design of Wharf

1. Foﬁndatibn pile
Demension of one block 20"x20"/one block.
‘Load condition (_foné:block)
vertical load, (D dead load  2.0h/m‘x 20™x20™=800%ton
®) live load  1.0%/m"x20"x20™-400t0on
( crave losd | = 50ton
tote 1250%0r

C horizontal load. (@ iwmpulsive snd tractive load 30ton

Space of pilles ' 5.50 meters

Pile number/oné_block-16pieees

Verticsl load work ﬁpon one pile
1250ton/16pieces = 78%ton

Ultimate Bearing Capscity Ru and Allowable Bearing Capacity Ra of

vertical direction of pile.
-

Ru=40N - ap + (2 Ls + Cule)é

N

Ra=Ru / Fs Fg=2,%

Piles are driven $ill BL-21.5 meters, and then,

N=20  WNs=20 Le=2,0"
Cu=:2.0t/m2, S Le=14.0 meters

Calculsztion Ru, Ra of each diameter,

$ 306G Ap= 0.0707 $=0.942

Ru=56.6 + 33.9=90.5 Ra= 36.2
$ 400  Ap= 0.1257 $=1,257
© Ru=100.6+ 45.3=145.9 Ra = 58.4
$500 Ap= 0.196 $=1.,5T71
 Ru=156,8+ 56,6=213.4 Ra= 85.4 > 78
$600 Ap=0.283 = $=1.571
Ru=206, 4+ 67.9=294.3 Ra=117.7

Therefore pile is S.P.P $=500mm, available.

Demension of pile |
S.P.P $=500mm, t=12.7mm, 1=24.0 meters.
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In cage of above mentloned lebnSlOY p11e algnwjbio hOTldontal
power fs as following, caleulation, Horizontal Coefflbleut of
Soil Reaotlon Kn - of U1QY layer, S _ 7

Kn=ocBo D7/4 =089 |
where d.;_coefflclent Q.2
| ' Eo; Modulus of Blestlclty
Eo=28N = 841<L),/cr1
N = 8qu=160kg/cm2 %+ 3
D ; pile diametér'5OCm* '

Stress Intensity in Bending of pile &

V_ Mo
Where v Ver “cal force

Ap; True sectional- area of plle tlp 197 6cm2

4o Mouu1us of Sec+1on 23Qx100m3
Mo Bendlng Moment

Bending Moment of Fixed pile in head

- v
Mo =+ Z{6a- R
Where V= 78t0n
Sa= lqOOAg/cm _ _ .
(62.; Allowable Stress Iﬂten8¢lv in Bepdlng)

3
+230x10x(3400 _.Igilo ) 2,402 579kg/cm

ﬂ

Mo

Bending Moment of head fixed and Jutting plle is by changa 8
equation as followed,

Mo = §F X(l}?ﬁ) o

Where H ; Horizontsl force
B CthdCteTiStiC'Véiué-
| Kn.B- . 4/0.89x50 " _ - -3
P 21x10°x 608 107 = 4.32%10 7
;_plle diameter 50cm - |

-h Lnngth of guttlng part ?7bém“
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Thereforerﬂllbwable Horiwontal Force of pile'is as followed,
. Mo 2B £,402,579%2x4.32x1077 Sk - 4. Bton/pie
SRS TTEpR) T T IBACTRT0) = 4,798kg = 4. 8ton/piece

Allowable Horizohﬁal Force ZH is as followed,

. SH =_4.8tdn/piQCe xl6piece=;76.8tonj>30ton

This 18, in case of $=500mm S.P.P., derign condition is sufTicient

on Horigontal Force.
2. Stability of Rataining Wall

The profile of retaining wall is as Tollowed,

Fig-16  Calculation of Stability Slope Gradient
' +2.5

.- . ’ T X
LW.L=-02 | /E:f‘=‘1-6-t/m3

- kS
-~

-
- ~
- -~
. -~
P N o mm e -

AR e e e Mty ™

~ _ r':G.Gt/mB

o | -
| | \-,f(’
v~ 5.2 . ;/’// trve gradient

exchange gradient

=14, 3"

) m poor ground
+i11 -19.5 | is ti1l -19,&™

P and P' in above figure are load on cobble banking and ground.

Aliowable Bearing Capacity qa of clay layer is as followed,

qa = Ne %9'+ ro D

Where Nc¢ ; Bearing Capacity Factor 5.3
Co ;.Cohesion 2.0t/m
r o5 2.5 .
réD; Depth weight | 1.5%/m

nqa =5 x5 x 1.5 = 5.70t/m° > F' = 4.0t/m°

2

2

This is, Allowable Bearing Capscity of Clay layer is sufficient

sgaingt the lpa&.
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3, Stabilily of Slope R |
The stability slope gradient afier dredging is- oblained by

Talor's Tigure,

Where ¢ ; Cohesion '_- o 2.,05/m°
Nz ; Stability Intensity o
Yo Denéity of s0il - '1.6t/m3
' ; Density in water : ' C.Gf/ma
3 Heigkt of SBloype o 2.7m and 5.0m

Fs ; S aietJ Pactor
n 3 Coefficient of Depth

STH=1.6%2.7™ +0.6x5.0™ = 7. 32t /m°
n 22/(92 14, 5)_ 2.86

In case of gradient 1 1.5‘

5?34- - . o
aus= o506 B -5- = 1.53>1.3

L»Jkﬂ

Thevefore truve gradient ia 1:12.0
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12, _¢ivil Wnrineevine Cost of the sites
. _ Toreisn Local
pite - Total Cosgt Currency Lurrency
(B1000) (A*000)  (A'000)
Suvhan 3uri Ho.23 2,381 1,318 1,563
Suphan 3uri H0.29 4,950 1,600 3,350

Fara Juri

(Tmem Chabang)

No, 3L

328

249

Sarn Juri 0. 32 999 239 710
Chai Hat 435 273 212
Lizm Pdng_ 1,633 407 1,232
Chiene Fai No.22 2,743 781 1,967
| cﬁieng 7ai 10,23 921 413 508
cﬁiéng_?ai' 877 233 594
Nékhon Sawan 5,506 3,209 3,297
Phisnulok 2,240 736 1,504
Phichit 2,003 852 1,171
Nﬁkhon Eaﬁdhasimé,_ﬂo.lo 369 464 405
Hékhdn ﬂatqhasima Ho.1l 753 403 350_
Nakhon Ratchesima Ho.12 2,272 769 1,503
Surin 1,306 393 913
Ubon atenatani 494 250 235
ﬁaon Phani No. 1 172 254 218
Udon Theni No. 2 1,081 307 774
Surat thani 469 250 219
T...Hver(-IE.:g1]’['1--1151‘1Ar'w.bu;r'i-=-1) 25,303 17,426 3 AT
..River(gggzhaburimQ) 50,429 32,320 12, 109
Seo. Port 9,850 6,061 3,789
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0-1 _Suphen Buri No.28 R
' . . _ b ietal | .
R a ntitbv i atel” i K -
DBS.CII‘.lpEILOH Scale .anntlt.u Unit R?;ugt)e C(:;ﬁt {‘gg} | ](;jé(j‘

1.Access road - 4 . _ S -
Barth 400" R385 10 1.2 4,800.0 'm3 2 | J2booo)  — 124.000
Bellabt o0 X 50 XO3K K2 szoo| | w0 | sga000]  — | Jagen
Bulldozer 26 207 400" k3™ 0| hr | 5227 saavgl 2es8)
Labor 761)”0-:«19!: 200 .{3.8‘5" 80. - 5‘600 L - ! 5. o
| Total | 288774 __ %038 2297

2.Banking. . - b o
Earth 5485 % 1.0 x1.2. g.200.0| m3_ 1 vo | astooo] — | 3w
Bulldozer {200 %300 X3 9200 hy 29 3240l azasg| so24
Labor 104 x sTER ‘s00| day| 8o _'_40&& = 4.000
Potal | 170,410\ z238¢] ¢824t

3.Drainage - | A IR I
Concrete pipe L =197 soo| pos|ssrs | 2osigsol se7.90 4146
Cement . r3200) kg | 27 ,},244 C3ab 893
Sand 42.7 '_'m3’- o | a8l — 2596
Ballast sl 200 S — 470
Gobble SN ES R VR R 7 p— 240
Steel bar do00| kg | @b -.3,34'2.) 2488 | 1752
Backhoe 1o We' | 2465 samz|  2zavi| siew
Labor 1080| dayl 80| 8ego| —— | g0
Toval \ ase9a2l 2300l razzdal

|4.Foundation . | " R
P.C.pile fr=rg s Fez0™ 0.0 peslasss | jabsza0| §26 944 589494
Pile driving ' a0l T | 693 | 284730 200.448] . 26248
fotal | saagsz0| seensg| _éasz
5.Pre—engineering ' e
' works

Survey $.1887% 30| day| Soo /_,‘.590. R— N /.500
Soil test 267% 3 so0l- m | a0l  sp000| 98| 2942
Total | gese0| _ 2328} 3402
TOTAL 299 7./98)1.318.898| 1$62.610
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-2 Suphan Buri . No.29
. ‘ Lo . Total
‘Description Scale Quaentity |Unit| Rate| Cost | P/C. L/¢C
R Bl & | B | ()
1.Access road
E_éz_;‘th 208" 207418502 ze20| mo 90 172690 17.640
B’a’_.il'as‘ﬁ WOXKE0XPIA1.2 3601 M 200 2200 — 7,200
Blil.ririrozer" o ' so] nr | gz9t sarl ) rso o
Labor $0] day| ao 460 e 400
| Total 26,527 1030|2808y
2.Banking
_ E afth_ | /B,a@ﬂzx ATV A 32, 400.0 m3 20 | 2 242 000 S 2.268.000
‘Bulldozer smol hr | 3299 i00dz?] e 83672
Lebor 3240 dayi 3o Ph9z0l  — z8 920
~ Total 300509, iz 229753
3.Drainage
Co'rif;'rét e pipe /00.0{ PCS}SEST3 $&87.3p0| Q243800 2227z0
: C emeht | z.6q00) Kg .7 24428 2.4693 7.928
| 'S ar;d ' 894 m3 /80 5.9z — 25172
Ballast g2l | zo0 /240 /. 240
Cobble 241 v 200 280 - 480
Steel bar 8800 kg 06 8478  3.27% 2.652
 Backhoe 28600 D L ouSV g2zzr| 49| 23z
Labor 2/60| dayy go 17220 + 7290
 Total 802482\ 98923 254729
4.F§undatidn _
P.. C.pile L= s™ G300 4.0l pes|died | rastaqo] 878 7ad) 484474
Piie dr iving dipoy " 93| 28473 zo7 48 24,748
Potal Lorat 370| 108989 4as 20t
5.Pre~engineering.
. works
survey 18,0007 Jo| day}) $oo [.L00 — 1500
S0il test tpof M 450 39-000 7328 S7&rz
Motal | d0509| _ 2528| _as 02
- TOTAL 4.949 9581 1577 £¢6|3.350402
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d.3 _Sara Buri_ No,31
_ . 4o Total | / y
Description Scale Quantity Unit|Rate) Cost | F/C 1/C
, (B (B) | (B) (B)
|1.Drainage , o R .
Concrete pipe 350m 88:0| pes| 5310 | 467280f 280368) 186912
Gement 2351001 kg ' ,_l?‘ '- 3,142 2,245p 1,49
Sand 3.9 m? 200 [ 14780 = 14,780
Ballast S.A4p 160 §64 ! 864
Cobble 24 f ™ 150 315 — 315
Steel bar 7700 kg f9] . iOOY_ 4,204  2303
Backhoe 2240| hr | 2667 59696| 39334| 20362
Labor 189.0| day| 80| 51200 — | 15120
Total = 568,804 | 326,151 | 242653
2.Foundation
P.C,pile pes
Pile driving hr
Total
3.Pre-engineering
works _ : B
Survey 15,000m* 40} day| 500} 2000} . 2000
Soil test 10om =i 001 m 650 6,500 1555 4,345
Total P gm 15551 — 6345
TOTAL 571,304] 327706] 249598
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C-4 Sara Buri No,.32
: ' : Total
Description Scale Quantity [Unit| Rate| Cost | B/C L/C
. - ' (A (B) (7) (%)
1.Access voad
parth sd%1d% 28% 2 840} m3 | 40 3360 3360
Ballast 50%50% 03X 1.2 awi o 150 50 350
Bulldoszer 80| nr | 329! 655 . 1gor| . 828
Labor - 100| day{ 80 800 800
Total _giasl_ 1eor| 6378
2,Banking )
Earth 9809 % 10 % 12 (11660 m3 | a0 470640 470640
| Bulldoéer 260 1880 | hr | 329 61927 42468) 19458
Labor 2350] day| 80 ] 18800 18,800
.~ Tot%al 551361 | 42469 | _508898
3.Drainage
Conerete 'pipé 260" 650( pes|5310 345156] 207090 138060
Cement 165001 kg I‘fz 2613 1 604 1069
‘Sand 5481 mo | 200 10950  —— 10960
Ballast 39] ¢ 160 624f — 624
Cobble iy 150 2551 —— 255
Steel bar 5500 kg | o'f  soos|  3s03] 1502
Backhoe 1660| hr | 266%|  44239| 29150] 15089
Labor 2070| day| 80| iese0| 16560
Total 4254661 2413471 184119
4.Foundation
P.C.pile pcs
Pile driving hr
' Total
5.Pre-engineering
‘ works o
Survey | 9505™" 30| day| 500 1500 1500
Soil test 10" 2 200 m | 650 13000  3i09| 989
Total- 14500 310910 _ 11391
N POTAT; 999478 | 288732 710748,
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_ e : o ITotal L .
intion ' Sca antity {Unit [Rate| Co /G
el B s ik AR
|1.Access road o m . j;_ 1  ” . |
Ballast 50%50x0,3x12 90{ m”. | 200} 1800 1 TL800
Bulldozer . 80| nr | 3207 2835} _'H307-? 828
Labor 00| day| 80| . 800| — | - 800
 motal 1 so3s)  1g07| _ 3400
2.Drainage 0 e - N T
Concrete pipe 2300 7130} pesl|s3lo | 387630 232578{ 155052
' Gement 19800 | xg | ¥ 3208] 1925] 1283
Sapd 613 | - | owoo | 12260 — 12,260
Ballast cas) ) 2001 990 — 9
Cobble et " 200 360 B 360
Steel bar 610.00 kg | 9| 5795  40ss| - 1739
Backhoe i85.0 | hr 06651 49302] 32488 16816
Labor 2530 day| g0} 185640 . | B4
Potal | 418115 211045| 207010
3.Foundation o
P.C.pile pcs
Pile driving hr
Total
4 . Pre—-engineering
works ; _ . _
Survey ns,ooomZ ; 40} aay| s00 | 2000} 2,000
Soil test | mo 1 -
Total 2000 2000
TOTAL 485350( 272852| 21249€
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U0 Lam Pang
S . Total _ |
- Description Scale Quantity |Unit{ Rate| Cost | F/C L/G
. - (A} () (H) (%)
E.AébESS'road _ '
Earth o aoonlw.omxzﬁnx 2 soa0| mo | s0| 25200 — 25,200
'Bdliast- 30050 x03 £12 5401 " 220 11880 — 1880
pulldozer 9| ne | 3294 2064 2033 931
Labor | 00| day| 80 12000  — 7200
o Total 472041 __ 2033| __4521]
2.Banking '
Tarth ussd ™10 2 5560 m3 | 0| 8rigool - | 817800
Bulldozer | 2800 hr | 79| oz232| eszsy 28980
Labor 2920{ day{ 90 23360[ — 23360
.. Total 993392] _ 63252| 930140
3.Drainage '
Concrete pipe 308 - 10| pes| 5963 | 481153 276692 1844C]
“Cement 19800| kg X 3366 2020 1346
sand 69| m> | 10| ase3] — 4543
Ballast a8l " 220 1012 — 1012
Cobble R 150 270 — 270
Steel bar 6100 kg | 9| sese|  qp99| 177
"Backhoe (960 hr | 2665 s2z3al  3aai8| 17816
Labor | 2450] day| 80| 19600 — | 19600
- Total 548034] _ 317229 _230805
4.Foundation |
P.C.pile © pcs
Pile driving hr
. Total
5.Pre-engineering
e works
survey. 15000 40| day| 500 2000 — 2000
Soil test 15T 4 600] m | 100 |  42000] 18655} 23345
- TPotal 44000] ___ 18655 253:35J
TOTAL 1632670]  401169] 1231501
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