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TECHNICAL SPECIFICATIONS

PART! . SPECIAL PROVISION

1-0 The contractor shall excrcise utmost care so that his construction operations will
not damage any existing structure except'such structures as specified to be dismantled, or
will not cause the disturbances on the personal cultivation land of the other project. Any
‘damages on the such existing structure or facilities shall be made good by the Contractor at
his expense.

1-02 If it is necessary in the prosecution of the work to interrup{ or obstruct the
drainage of the surface, the flow of artificial drains and the flow or itrigation canal, the
contractor shall provide for the same during the progress of the work in such a way that no
damage shall resuit to either public or private interest. For any neglect to provide for either
natural or article irrigation or drainage which he may interrupted, he shall be held liable for
all damages.which.may result therefrom during the progiess of the work.

1-03  The Contractor is expected to visit the location of the work and make his own
estimate of the facilities needed for the work. In the successful execution of the contract,
the Contractor is expected to familiarize himself with local conditions, availability of labor,
‘transportation facilities, uncertainties of weather, and other contingencies. From
investigation, made at site, it is believed that topographical conditions are approximately
shown on the drawings, but the nature of the materials and the depth of satisfactory
foundations, are not guaranteed, It is expressly understood that JICA will not be
responsible for any deduction, interpretation, or conclusions made by the Contractor.

JICA does not guarantee that other materials will not be encountered or that the
proportions of the several materials will not vary from those indicated by the drawings.

{-04 - Elevation referred t(_i the datum plane are 1o be determined from bench marks
established by JICA or the Inspection Comimittee at the site of the work.

1-05 . The lhspeétion Committee will establish the necessary survey monuments and
bench marks -at convenient points in the area covered by this contract for use of the
Contractor in laying the lines and grades required for the proper conduct and execution of
the work. Al .st'akcs‘, bench marks, etc., placed by the Inspection Committee in laying out
the work; shall be carefully guarded and preserved by the Contractor, and in such case
stakes or marks are misp!dcéd_ or rendered useless through the carelessness or negligence of



the Contractor or his agents, employees or workmen, they will be replaced by the inspection

Coommittee at the expense of the Contractor.

1-06 The Contractor shall exccute the work to the lincs and grades given by the
drawings and/or the Inspection Committee. The Contractor shall, at his own expense,
furnish atl stakes, templates, pattei‘ns, platforms and labor that may be 1‘equired‘in setting or

laying cut any part of the work.

PART 2 GENERAL CONSTRUCTION FACILITIES

2-01  SCOPE

This part covers the construction and/or maintenance of access roads, setting up of
Contractor's camp facilities, providing camp security and the disposition of the Contractor's

various facilities at the end of the contract.
202 ROADS

(a) The Contractor shall improve, repair and widen, if necessary, existing roads to
satisfactorily meet his haulage requirements. He shall also construct all other
roads within the construction area which he deems necessary in the prosecution of
his work. - The improving, widening and maintaining of existing roads and
constructing and maintaining new roads shall be made without cost {o JICA, and
same shall be made on the responsibility of the Contractor during and up to the
completion of all construction work under the contract. '

2-03 CONTRACTOR'S CAMP FACILITIES

(a) If the Contractor deems necessary, he shall grade his camp site; construct his
office, employee's housing, warehouses, machine and repair shops, fuel storage
tanks ; and provide such other facilities that the Contractor deems .necessai‘y for
maintaining heaith, peace and order in the camp and woik area.

(b) The location, construction operation and maintenance of such camps and facilities
within the areas of the sife shall be subject to the approval of the Inspection
Commnittee. At least ten (10) calendar days prior to the date on which the
Contractor desires to begin to work in feature of camp construction, the Contractor
shall’ submit for the approval of the Inspection ‘Committee drawings and



specifications, in sufficient detail to permit determination of suitability of the
construction in compliance with thesé specification, and no camp construction of
any kind shall be undertaken until such drawings and specification have been
approved by the Inspection Committee.

2-04 CAMP SECURITY

The Contractor shall provide his own security force to the extent that he deems.
necessary for maintaining peace and order in the camps and work areas and to safeguard
materials and equipment. '

2-05 DISPOSITION OF CAMP AND CONSTRUCTION FACILITIES

After the completlon of the work covered by the Contract, the entire camp of the
- Contractor, mcludmg its water supply system quarters, warehouses, shops and other
facilities therein ; and all other temporary installations at work areas shall be removed by the
Contractor and the site shall be cleaned. ' |

2-06 PAYMENT

There will be no sepaiate payment for complying with the requnements of this
part. The expenses incurred by the Contractor shall be included in the item of Common
Temporary Works as indicated in the Priced Bill of Quantity.

PART 3 CARE OF WATER DURING CONSTRUCTION -
3-0t SCOPE

In accordance with specifications contained in this patt, the Contractor shall care
the water during construction so that construction work can be performed in areas free from
water. Care of water during construction shall include provision for drainage and pumping
system for dewatering the foundation areas and the construction of temporary bulkheads
necessary for the protection of construction operations from encroachment by water.

3-02 DRAINAGE AND PUMPING

The Contractor shall be responsible for dewatering the foundation areas so that
work may be carried on in a suitable dry condition, draining and/or pumpmg all water



during the process of constr ucuon until its completion. The Contmcto: shal] construct
drainage ditches, holes, or culverts ; furnish, .operate, and maintain at his own expense all
necessary pamps, to keep all work arcas in amply dry condition, and prior (o final
acceptance of the work by the Contlactmg office, the Contractor shall remove, fill or plug
all temporary drainage structures and pumping equipments at his expense.

3-03 PAYMENT

No separate payment shall be made for the care of water during construction. But
the cost of furnishing, constructing, operating, maintaining, and removal of temporary
drainage structures, canals, and pumping system necessary to keep construction operations
free from water shall be included in item of Common Temporary Works.

PART 4 OPEN EXCAVATION AND FOUNDATION PREPARATION
4-01  SCOPE

In accordance with the Speciﬁcations, contained in this part, and as shown on the
drawings, or otherwise directed by the Inspection Committee, the Contractor shall pei*form
all lequned open excavation and foundation preparation pertinent to the construction of
reservoir, farm, road, uugatlon p:pe~lme drainage canal, and other construction work

where open excavations are to be made.
4-02 OPEN EXCAVATION
(a)  General

Open excavation under these.Speciﬁcations consists of the removal, hauling,
dumping, and satisfactory disposal of all materials from required excavations for
reservoir, farm road, drainage canals and miscellaneous excavations for other
structures included under this contract. Open exca\)ation shall be performed to the
lines and. grades shown on the dlawmgs or established by the Inspection
Comlmttee The inspection Committee may modify slopes of excavation o fit
conditions encountered durlng construction. Such changes or muodifications shall
not be considered by the Contractor as a basis for additié_nal compensation over
and above the unit prices bid. All necessary précaut’ions shall be taken to preserve
the ground outside the specified lines and grades in the soundest possible

condition.



(b)

4-03

(a)

4-04

Foundation in Loose Material

When the surfaces of excavation upon or against which concrete or embankment
fill is to be placed consist of loose material, the said loose materials shall be

removed or replaced with suitable materials and compacted in a manner

satisfactory to the Inspection Committee. the cost of removing the loose materials

“shall be paid for under the pertinent bid items for open excavation. The cost for
the replacement with suitable materials and the compaction of the same shall be

paid for under the pertinent bid items for fill.
DISPOSITION OF EXCAVATED MATERIALS

Spoil Areas

‘The Contractor shall submit-for the approval of the Inspection Commitee

locations, areas, drawings and other necessary specifications of spoil area which

- the Contractor propeses to use for the work under this Contract, and any kind of

disposition shall not be undertaken before obtaining the said approval. Excavated
material not suitable for fill or otherwise not needed shall be wasted in approved
spoil area. “Spoil piles shall be constructed to the stable slopes of the material

‘being wasted.

Any spoil pile exceeding two (2) meters in height shall not be performed. Spoil
material shall be spread and graded so that surface drainage will not be
concentrated and will not create and/or accelerate undesirable erosion in spoil

‘areas.,

DEMOLITION, REMOVAL, AND DISMANTLING

‘When specified in the drawing or the Inspection Committee, existing concrete
~ structures, such as concrete masses, stones, etc., shall be demolished and

disposed for accordingly.



4-05

(a)

4.06

(@)

(b)

()

FOUNDATION PREPARATION

Fill on Earth

All horizontal and sloped earth surfaces, upon which embankment matérial is to be

- placed or other foundation surfaces whose locations are specifically indicated by

the Inspection Committee, shall consist of undisturbed or cornpacted material and
shall be clean, damp, free from standing or running water and free from organic

. matter ; and shall be suitable as a foundation for the material to be placed upon

thenm.
MEASUREMENT FOR PAYMENT .

Open Excavation

A survey of the areas to be excavated shall bé made by the contractor prior to the
commencement of the work und_er_ this contract, and all measurements of
excavation shatl be based on this survey without regard to any’ change that may
occur during the prosecution of the work. . all such surveys shall be the subject to
check and approval by the inspection Committee. Volumes will be computed and
shall be the amount between the original ground determined by the survey and the
slopes, lines and grades shown on the drawings or established by the Inspection

Committee.
Foundation Preparation

No separate payment will be made for all foundation preparation specified under
Paragraph 4-05 (a). The entire cost of foundation preparation for 4-05 (a), shall
be included in the unit price for the pertinent item of embankment or fill in the Bill
of Quantity. . The cost of foundation preparation specified under Paragraph 4-05
(b), shal! be pai_d' for undef_’t_he pertinent item shown in the Bill of Quantity, and
the measurement shall be made by the acceptable method to' the Inspection

Committee.
Demolition, Removal and Dismantling

Demolition, removal and dismantling work will be measured by the?ac_cept_ab'le )
methad to the inspection Committee and paid for under the items shown in the Bill

of Quantity.



PART 5 FILL AND BACKFILL
501" - SCOPE

© In accordance with the specifications contained in this part and as shown in the
drawings or otherwise directed by the Inspection committee the Contractor shall furnish
and place the earth fill for dam, farm road embankment and for ground embankment '
backfill for related structures. Any work of fill and backfill shall not be commenced without
prior approval of the Inspection Committee. The slope of the cmbankment shall ¢ finished
to the designed gradient by providing fixed rules. '

5-02 ~ BACKFILL

Backfill, as used herein, is defined as refill for structares. The materials used for
backfill for structures shail be free from roots, stones of more than five (5) centimeters in
diameter, and other 6bjectionable materials and subject the approval of the Inspection
Committee. Backfill materials shall be placed in layers, cach 1ayer'being not more than
twenty (20) centiieters thick before compaction, thoroughly compacted by means of power
tampers or other means of approved by the Inspection committee.

5-03 FiLL
(a) Lines and Grades

The fills ‘shall be constructed to the lines, grades and cross sections indicated on
the drawings, unless otherwise directed by the Inspection committee. The
‘Inspection comimittee may increase or decrease the slopes of the fill or make such
other change in the design as may be deemed necessary to plOdUCC a stable
structure. Change in quantitics ‘of materials, resulting from prescnbed changes in
‘section, shall not make cause for claims for increased unit prices. Generally, a
tolerance of plus or-minus 0.05 meter from the slope lines and grades shown on
the draw'ings'wili be allowed in the finished surfaces of the embankments except
- that the tolerances shall not be continuous over an arca greater than twenty (20)

squaie meters.



(b}

5-04

(a)

Conduct of the Work

1) The contractor shall maintain and protect the fills in a satisfactory condition
all times until final completion and acce'ptance of all work under the
Contract. Any approved fill material which is rendered unsuitable after
being placed in the fills shall be replaced by the Contractor and no
additional payment will be made there. The Contractor shall excavated and
vemove from the fills any material whwh the Inspectlon Commtttce
considers objectionable and shall also dispose of such material and refill
the cxcavated as directed, all at no additional cost to JICA. The Contractor
may be required to remove at his own expense any fill material pléccd

outside of presciibed slope lines.

2) Whe the excavation of suitable fill material from required excavation and
approved borrow sources progresses at a faster rate than placement in the
fills, such excavated materials may be stockpiled at approved locations

until use is authorized.

No separate paymeﬁt'wili be made for stockpiling or reiaadifig and hauling
of this material to its place in the _ﬁII_s and all costs in connection therewith
shall be included in the applicable contract unit price for the fill materials.

MATERIALS

Sources

The ‘Contractor shall submit for the approval of the Inspection- Commitiee

locations, areas, drawings and other necessary specifications of borrow area
which the Contractor proposes to use for obtaining fill material. Materials for fills
shall be secured from required excavations and from the borrow areas as
approved. There is no guarantee that all the materials in any borrow area will be
suitable for use in the fills and the Contractor shall move or modify his 'Op'er_a_tions
to avoid unsuitable material. The Contractor shall maintain and operate s'ufﬁcierit
excavating and hauling equipment so that an adequate amount of fill mz@;eﬂal from
all sources is available as required. Operations in borrow areas, s_hall not be on
danger roads, .buildi'ng, or structures. Borrow areas shall be graded to provide
drainage from all parts of the cxcavated areas. ‘When operations in'a borrow area
have terminated, the arca shall be dressed to a neat.and orderly -appearaﬁce; as



(b)

5-05

(a)

()

5-06

(a)

(b).

-approved by the Inspection Commitiee. Any additional material needed shall be

obtained from sources approved by the Inspection committee.

Suitability

Materials containing brush, roots, sod or other perishable material will not be
considered suitable for fills. The suitability of the materials shall be subject to the
approval of the Inspection committee. '

PLACEMENT

General

No fill material shall be placed on any part of the fill foundations until such areas
have been inspected and approved by the Inspection committee and until after

completion of foundation preparation as specified in PART 4, The gradation and
distribution of materials shall be such that the fills will be free from lenses,

- pockets, and streaks.

Earth Fill

| The fill material shall be dumped spread in horizontal layers having an

uncompacted thickness of not over 20 cm. When material 1s spread, chunks targer
than 10 cm in size shall be broken down by approved means or removed.

COMPACTION

- General

After a layer of fill material has been dumped and spread, it shali be compacted by

hand operated mechanical tampers or by other compaction machine approved by
the Inspection Committee, to a density more than 85 percent of the maximum dry
density of the material or to a density specified by the Inspection Comrmittee.

Fill- on or against Culverts and Concrete Structure

- Noill shﬁll bé'.pldced on or against concrete surface before a period of fourieen
: (14)'days has elapsed after placing the concrete. Before passage of hauling
-equipment over the top of culverts or other structures will be permitted, the depth



5-07

of fill over the conciete shall be sufficient to perinit such passage-without harmful
sfresses or vibrations in the structure. Fill placed around and over culverts or
other structures shall be compaétéd by hand operated mechanical tampers or by
man power to a density equal to that 'speciﬁed for the other earth fill.

ADDITIONAL COMPACTION

if in the opinion of the Inspection comimittee, the desired compaction of portion of

the embankment is not secured, additional compacting operation shall be miade over the
surface area of such designated portion until the desired compaction has been obtained,
without additional cost to JICA.

5-08

QUALITY CONTROL

If it is required, tests for méisture-content_ and density, and other all necessary

tests will be made by the inspectidn committee, and from these tests, corrections,
adjustments, and modifications of methods, materials, and moisture contents may be m_ade
in order to secure satisfactory density of the fill materials. The Contractor shall provide

necessary unskilled labour in obtaining and preserving samples.

5-09

H

(@

(&)

MEASUREMENT FOR PAYMENT

Fill

Measurement

Measurement for payment of fill will be calculated on the number of cubic meters
of material pla_c_ed between the foundation lines as determined on the basis on
drawings or a survey made after completion of the excavation and foundation

preparation and the lines, grades and slopes shown on the drawings. No
allowance will be made for foundation or embankment settlement.

Payment

Payment shall constitute full compensation for all work in connection with the
excavation from borrow areas including clearing, grubbing and stripping of

borrow areas, hauling, stock-piling, rehandling, foundation preparation, placing,

spreading, sprinkling, drying, breaking up, compacting, removal of objectionable
material, and all other work required for the construction, protection and



©))

maintenance of the fills, No adjustment in payment will be made for substitution
of materials and for additional compaction.

Backfill

~ Measurement for payment of backﬁll shall be calculated on the number of cubic

meters of materials placed among the original ground line, or designated line of backfill and

the structure and the neat pay lines of excavation shown in the drawing. Payment will be

made on the unit price bid per cubic meter of backfill.

PART 6

6.01

CONCRETE WORKS
SCOPE

In accordance with the Specifications contained herein and as shown on the detail

drawings or otherwise directed, the Contractor shall.

('a)

(b)

(c)

(d)

6-02

()

Furnish all materials, and manuvfacture, transport, place, finish, protect and cure

concrete;
Furnish, construct, erect and dismantle forms ;

Construct expansion and construction joints and furnish and place watetstops,

~ joint fillers, and sealing compound, if réquired : and .

Pl'epal'e; clean, cut, bend and place steel reinforcement.

" CEMENT

General

Cement for mortar and concrete work shall be Portiand Cement which conforms to
the requirements of the Standard Specifications for Portland Cement (A.S.T.M.
Designation C150-69).



(b) Storage

Cement shall be stored in a dry, weather tight and properly ventilated warehouse
with adequate provisions for the prevention of absorption of moisture. All storage
facilities shall be subject to approval and shall be such as to permit easy access for
inspection and identification. Cement which has been stored for more than one
month or which is suspected to be damp shall not be used unless otherwise
approved by the Inspection Commitiee.

6-03  FINE AGGREGATE
(a) Composition

Fine aggregate shall be natural sand not including organic matter and other fm\eign

substances.
(b) Quafity ahd Grading

3] Quality -- Fine aggregate shall consist of hard, toilgh,_durable, uncoated
particles. The shape of the particles shall be generally rounded or cubical
and reasonably free from flat or elongated pieces. The fine aggregate shall
conform to the following specific requirements : =

2) Grading -- Fine aggregate shall be well graded from fine to coarse and the
gradation shall conform to the following rcquirements as delivered to the

MiXers :
Sieve Designation " Cumulative Percentage
U.8.5td. Square Mesh by Weight Passing
No. 4 95 - 100
No. 16 60 - 75

No. 100 2 - 10

in addition to the grading limits shown above, the fineness modules shall
be in the range form 2.30 to 3.00.



(c)

6-04

(a)

(b)

Storage

Fine:aggregate shall be stored in such a manner as to avoid the incluston of any

- foreign material in the concrete. Sufficient live storage shall be maintained at al

times to permit continuous placement of concrete at the rate specified.

COARSE AGGREGATE

Composition

Coarse aggregate shall consist of gravel, crushed gravel or rock, or a combination
of gravel and crushed gravel or rock.

Quality and‘Grading

b

2)

4)

Quality -- Coarse aggregate shall consist of hard, tongh, durable, clean and
uncoated particles. all foreign materials and dust shall be removed by
adequate processing. ‘The particle shape of the smallest size of crushed
coarse aggregate shall be generally rounded or cubical, and the coarse
aggregate shall be reasonably free from flat and elongated particles in all

sizeés.

Grading -- The coarse aggregate shall be well graded from fine to coarse.

The grading of the aggregate as delivered to the mixer shali be as foltows

Per Cent by Wi,

Sieve Designation Passing Individual Sieves
U.S.5td. Square Mesh 3/4" Max.
" _ 100 -
3/4" | 90- 100
3/8" 20 - 50

Size -- Unless otherwise directed, the, the maximum sizes of coarse
aggregate to be used in the various parts of the work shall be 3/4 inch.

Storage - Storage of coarse aggregates shall be as that specified in
Paragraph 6-03 (c) for fine aggregates.



6-05 AGGREGATE SAMPLES

Samples of the aggregate shalt be furnished ata point desi'gnated by the Inspection
Committee for his approval at least ten (10) days in advance of the time when the placing of

concrete is expected to begin,
6-06 WATER

Water used in mixing concrete shall be fresh, clean and free from injurious amount

of oil, acid, alkali, salts, or organic matter.
6-07  PROPORTIONING OF CONCRETE

(a) The Contractor shall design the mix propoition for every class of concrete placing
for the approval of the Inspection Committee. The Contractor shall carry out the
mix test in case of being requested by the Inspection committee. The test is to be

. made at the expense of 'the Contractor. -

(b) The compressive strength of the age-of 28 days shall be as follows and desirable
mix propottion is also indicated. ' '

Minimum 28 days Mixing proportion by volume

Compressive cement : fine aggregates :
Class strength - Coarse aggregates
A (Reinforced concrete) 210 kg/em? _ 1:2:3
B (Plain concrete) 160 kg/cm? 1:2:4
C (Concrete layer) i35 kg)’cmz - 1:3:4

Other proporti'ons for mixing design 'niay be indicated by the Inspection

Committee at the site of work, if it is necessary.
6-08 MIXING
{a) Equipment

Conciete shall be mixed by portable concrete mixer unless otherwise approved by
the Inspection Committee, '



(b)

(€)

6-09

(a)

6-10

(a)

Measurement

The measurement of every ingredient of concrete shall be made in weight.
Nevertheless, the measurement in volume is admitted subject to the approval of the
Inspection Cominittee.

Mixing Time and Method

The mixin{; time of concrete shall be more than two (2) minutes and less than five
minutes. Over mixing, requiring the introduction of additional water to preserve
the required consistency, will not be permitted. The mixer shall be completely
emptied before receiving the materials for the succeeding batch and shall be kept

- clean and washed out after stopping work at the end of each shift.

On commencing work, the first batch shall contain sufficient excess of cement,
sand and water to coat the inside of the drum to avoid the reduction of the reqliired
mortar content of the mix.

CONVEYING

General

Concrete shall be conveying from mixer for forms, as rapidly as practicable, by

- methods which will prevent segregation or loss of ingredients. There shall be no

vertical drop greater than 1.5 meters except where suitable equipment is provided

10 prevent segregation and where specifically authorized. Belt conveyors, chutes
- or other similar equipment in which the concrete is delivered to the structure in a’

thin, continuously exposed flow, will not be permitted except for very limited or
isolated sections of the work. Such equipment shall be arranged to prevent

objectionable segregation.
PLACING
Approval

Approvél of the Inspection Committee shall be obtained before starting any

concrete pour.



(b)

(c)

{d)

(€}

6-11

(@)

General

Concrete shall be worked into the corners and zing!es-of the forms and around all
reinforcement and embedded items without permitting the material to segregate.
Not more than three (3) cubic meters shall be deposited in one pile for compaction.
Free waier shall be collected in depressions away from the forms and removed by
bailing prior to placement of additional concrete. All concrete placing equipment
and methods shall be subject to approval, -

Cooling of Aggregaies

The aggregate shall be cooled by wetting if it is drier than the condition known as

saturated, surface dry.

Concrete on Earth Foundation

All concrete shall be placed upon clean, damp surface free from standing or
running water. prior to placing concrete, the earth foundation shall be

satisfactorily contpacted in accordance with approved methads.

Concrete on other Concrete

- Surface upon or against which concrete is to be placed shall be clean; free from-

oil, standing or running water, mud, drummy rock, objectionable coatings,
debris, and loose, semidetached or unsound fragments. To insure a firm and tight
bond between fresh concrete and other concrete, concrete surfaces, wherever
necessary, shall be chipped or roughened as directcd.ﬁy the Inspection cdminit.tee.
All surfaces shall be wetted thoroughiy to keep them in a completely moist
condition before placing concrete. All approximately horizontal surfaces shall be
covered with a layer of mortar of the same cement-sand ration as used in the
concrete mix before the concrete is placed.

FORMS
General

Forms shall be used, wherever necessaty, to confine the concrete and shape it to

the required lines, or insure against contamination-of the concrete. Forms shall

have sufficient strength to withstand the pressure resulting from placemént and



®)

©

6-12

(a)

(b)

‘vibration of the conctete, and shall be maintained rigidly in cotrect position.
Forms shall be sufficiently tight to prevent loss of moriar from the concrete.

Forms for exposed surfaces against which backfill is not to be placed shall be
lined with a form grade plywood or sheet steel. Steel panel forms may also be
used.

Cleaning and Oiling of forms

- At the time ¢oncrete is placed in the forms, the surfaces of the forms shall be free
~from encrustations of mortar, grout, or other foreign material that would

contaminate the concréte or interfere with the fulfillment of the Specifications’
requircments relative to the finish of formed surfaces. Before concrete is placed,
the surfaces of the forms shall be oiled with a commercial form oil that will
effectively prevent sticking and will not stain the concrete surfaces.

Removal of Forms

Forms shall be removed as soon as practicablé in order to avoid delay in curing
and to make possible earliest practicable repair of surface imperfections, but in no
case shall they be removed before approval. Any needed 1'epaii1' or treatment shall
be performed at once, and shall be followed immediately by the specified curing.
Forms shall be removed with care so as to avoid injury to the concrete, and any

concrete $0 damaged shall be repaired.
CURING AND PROTECTION -
General ' : ' .

All concrete ‘shall be moist cured for a period of not less than seven (7)

-consecutive da’ys; by an approved method or combination of methods applicable to

local conditions, except that the curing period may be reduced to theee days for
concrete made with high-early-strength cement. The Contractor shall have all
equipmént needed for adequate curing and protection of the concrete on hand and

ready to install before actual concrete placement begins.

‘Water Curing

Concrete shall be kept wet by covering with an approved, watersaturated material
or by a system of perforated pipes or mechanical sprinklers or by any other



approved method which will keep all surfaces contim‘aously (not periodically) wet.
Water for cuung shall be generally clean and free from any element which might
cause objectionable staining or discolor ation of the concrete. :

613 REPAIR OF CONCRETE

Repair of imperfections-in formed concrete shall be completed within twenty four
(24) hours after removal of forms at no additional cost to JICA, fins shall be neatly
removed from exposed surfaces. Concrete that is damaged ot honeycombed must be
removed to sound conerete and replaced _with drypack mortar, or concrete as hereinafter
specified. Where large bulges and abrupt irregularities protrude, the protrusions shall be
reducefl by bush-hammering and grinding. Drypack filling shall be used for holes left by
the removal of fasténer_s from the ends of form tie rods.

6-14  DRYPACK MORTAR

Drypack shall consist of a mixture (by dry volur‘n'e.or weight} of one (1) pén't
cemetﬁ_lo 2-1/2 parts of sand conforming to paragraph 6-03. Fine Aggregate, except that,
in gradation, 100 % shall pass a No. 16 sieve. ,0n1y enough water shall be used o produce
a mortar which, when used, shall stick together on being molded into a ball by a stight
pressure of the hands, and shall not extrude water but will leave the hands damp.

615  STEEL REINFORCEMENT
{a) General

The Contractor will furnish all steel reinforcement in accordance with the drawings
and the these specifications. The Cohtractor shall prepare, clean, cut, bend and
place all reinforcementé, as shown on the detail drawings or as otherwise directed.
The Contractor shall furnish all chains, supports and ties.” All reinforcément shall
be reasonable free from loose, flaky rust and scale, and free from oil, grease and

other coating which might destroy or reduce its bond with concreie.
b Relationship or Reinforceme_nt to Concrete Surfaces

The distance from the edge of the main reinfor_cemént to the concrete surface shall
be 5cm ekcc;ﬁt such portions as shown in the drawings. The concrete covering
the stirrups, spacer bars, and similar secondary reinforcement may be rcduced by
the diameter of such bars, unless otherwise indicated. '



(d)

6-16

(a)

(b)

Lapping

Lapping length at joints of the reinforcing bar shall be at least thirty times of the
dmmctcn of bar and shall be bound by steel wire.

- Supports

All reinforcements shall be secured in place by use of metal or concrete supports,

-spacers or ties. Such supports shall be of sufficient strength to maintain the
reinforcement in place throughout the concreting operation. The supports shall be

used in such a manner that they will not be exposed or contribute in any way to the
discoloration or deterioration of the conciete. '

MEASUREMENT FOR PAYMENT
Concrete
1} Measurement for payment for plain or reinforced concrete, will be based

on the volume of concrete in place within the lines and grades shown on

the drawings. -

2) ‘No deduction will be made for rounded or bevelled edges, or space

occupied by metal work, or embedded items such as suppotts, spacers or
ties. The cost of construction joint treatment with the atiendant loss of

material shatl be included in the unit price bid per cubic meter of concrete.

3) Payment at the unit prices bid shall constitute full payment for all costs for
concrete work. The costs of any dewatering required to maintain dry
conditions during the pouring of concrete, furnishing materials, and

- installing and removing formwork, shall be included in the unit cost.

Steel Reinforcement

Measurement for payment-for furnishing, preparing bar cleaning, cutting,

bending, and placing steel reinforcement by the Contractor will be bas.cd on the
number of kilograms placed in accordatice with the detail drawings or as otherwise
directed. Payment will be made for steel in Iaps as shown on the drawings ,
where bais are wcldcd,= payment will be made as if they were lapped. Payment
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will not be made for steel in laps or used which are solely for the convenience of
the Contractor, Payment will be made at the unit price bid for steel reinforcement

No separate payment will be made for steel temfoncement supports, and the cost
thereof shall be included in the unit price bid.

PART 7 DRAINAGE CANAL

7.01  GENERAL

Drainage canal shall be constiucted at the locations shown.on the drawings or as
directed by the Inspection Committee. Protecting the soil erosion, gradient of slop shall be
gentle as shown on the drawings. Also.in order to slow down the velocity of flow drops
shall be constiucted in several points of the canal. The Contractor shall execute these to the
location and elevation as shown on the drawing and/or indication '.by the I_népection

Commitiee.
7-02 GABIONADE

Gabionade shall cons;st of wire-net boxes packed with gobble Stones. ere-ne{ :
box shall be made by galvanized wire-mesh (#11,2"). Gabionade shall be fixed by the pile
of iron bar {p25) inserted to the hole drilled by hand auger (¢100) and f_llled by moriar.
Upper part of the pile on the ground shall be cased with PVC pipe and filled by mortar.

7-03  SLOPE PROTECTION

Protecting the slope sod facing shall be executed at the top of slope in width of
im. The time of sod facing shall be indicated by the Inspection Committee.

7-04  PIPE WORK
7-04-1 General

The Contractor shall install all piping and ﬁtt’ings as specified herein and shown on
the Drawings or as directed by the Inspection Committee. . '

The intention of the Specificaﬁon_s is to cové_f all types of pipe. Any pipe of a
material not specifically mentioned in this Chapter shall be installed in the same manner as
the closest listed pipe.



7-04-2 Installation of Pipe Underground

(1

(2)

3)

@)

(3)

General

Proper igns'truments, tools, and facilities satisfactory to the Inspection Committee
shall be provided and used by the Contractor for the safe and convenient
performance of the work. All pipe, fittings; and valves shall be carefully put into

- the trench piece by piece by suitable tools or equipment, in such manner as to
prevent pipe and protective coatings from damage. Under no circumstances shall

pipe and other materials be dropped or dumped into the trench.

Inspection before Installation

'All pipe and fittings shall be carefuily examined for cracks and other defects while

suspended above the trench immediately before installation in final position.

Cleaning of Pipe and Fittings

- All lumps, blisters, and excess coating shall be removed from the end of each pipe.

The outside of the joint end and the inside of the joint shall be wiped clean, dry and

free from oil and grease before the pipe is laid.

Laying of Pipe.

- Every precaution shall be taken to prevent foreign material from entering the pipe

while it is being placed in the line. During laying operations, no debris, tools,
clothing, or other materials shall be place in the_ pipe.

The pipe shall be secured in place with approved backfill material tamped under it
except at the joint. Precautions shall be taken to prevent dirt from entering the joint

. space. -

At times when pipe laying is not in progress, the open ends of pipe shall be closed.

- .Cutting of Pipe

The cutting of pipe for inserting tees or valves shall be done in a neat and

workmanlike manner without damage to the pipe.



(6) Installation and Connection
Q) Installation of pipe shall be carefully conducted so as not to be concussed pipe.

b)  As for means of connection between steel pipes, screwed type socket or welding
connection shall be pasically adopted for ihe'rpipe with less than 150 mm
diameter, and more than 200 mm diameter, respectively. However, welding
connection may be adopted even for the pipe less than 150 mm diameter with the

Inspection Committee's approval. .

c) Welded surface of pipe sh.zi{l' be kept clean avoiding adhesion of refuse, soil, etc.
and shall be painted by zinc coating approval by the Inspection Comnittee.

7-04-3  Filling Water-Test

After completion of installation of pipe and backfilling, filling water test shall be
taken in each certain interval, in order to ensure the leakage of water within allowable range.

Testing pressure shall be taken by normal design water pressure at the site, and |
25 lit/day per | km length and | cm diameter of pipe shall be set up as a standard.

7-04-4  Insiallation of Valves and Accessories

The valves, taps, accessorics, stoppers and caps shall be placed and assembled to
the pipeline in the above specified way for pipeline cleaning and laying, and as shown on
the drawings. The tap placement shall be approved by the Inspection Comnittee.

PART 8 FARM ROAD

(2) The farm road shall be constructed by using carth materials near the site and be
completed by compaction with tire roller after a layer cf laterite has been dumped
and spread.

(b) The surface of farm road shall be finalized by construc_ti:ng middle portion of the

road higher in height than each side of the road, of which the cross sectional

gradient is shown in the drawings.
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(c) During the period of construction for farmroad, the Contractor will always pay
attention on drainage of rain water to prevent the surface of road from becoming
muddy. '

PART 9 RUN-OFF PLOT

Gradient of the part of run-off passage in the flame will be two kinds: one is 5%
slope and the other is 9% slope. It depends on the-direction of the Inspection Committee
which gradient shall be Contractor choose in process of construction.

PART 10 FINISHED OF FIELD

The Contractor shall execute finishing of the field afier all earth moving works have
been over. Finishing of the ficld involves leveling the small uneven pin"{ of the field face
and spreading the spoiled soil on the field: It dees not mean to modify the natural gradient
of the field by cutting and banking the soil.

PART Il BUILDING WORK
11-01 . GENERAL
(H This Part shall cover the construction work of the Field Laboratory.

2) Prior to commencement of any building work of the farm facilities and pump house,
the Contractor shall provide and furnish shop drawings for the Inspection
Committee’s approval. The shop drawings shail include temporary works and
dimension of structures in accordance with the Drawings and Specifications

provided hereinafter.
(3) - The Contractor shall provide all labor, plant, materials, tools and equipment and
other facilities necessary to complete all operations under this division including

excavation, backfilling, filling, and grading'in accordance with the Drawings and as

specified hereinor as directed by the Inspection Committee.

(4)  Stakes and Batter Boards



1

2)

3)

4)

Hi-02

Stake out the building accurately, and establish grade lines as shown on. the
Drawings or as directed by the Inspection Commiitee.

Erect batter boards and basic references as directed by the Inspection Committee at
such places where they will not be disturbed during construction.

Storage of materials and work shall be conducted in such a manner as to preserve
all reference marks set by the Contractor. The Contractor shall reestablish all lines
and grade that get dislocated at his expense. -

The Contractor shall construct two (2) permanent bench marks of previously

known elevation near or within the site of construction for the purpose of
determining any setilements that may occur during the progress of construction.

EARTH WORK

i1-62-1 Excavation

(1)

(3)

C))

&)

The Contractor shall make all necessary excavations for foundations to grades
indicated on the approved drawings. Excavations shall include leveling the bottom
of the footing, compacting and tamping of same.

Excavate rock, earth and other materials of every nature, or description encou:nte,réd
in obtaining indicated lines and grades, which, in the Inspection Committee's
opinion can be loosened, removed by hand with hand tools or power shovels.

The Contractor shail excavate all irenches to a neat size, leveled to a line at the
bottom ready to receive foundations. Remove all loose rock, dirt and debris priorto -

pouring concrete.

No footing shall rest on fill. Where excavations reveal that footing will rest on fill,
the Contractor shall carry excavations deeper until desired stratum is reached for safe
bearing power of soil.

Make all excavations with proper allowance for floor slabs, forms.and centers.

Bottom of foundations shall be approximately level and clear of loose materials and
lower sections {rue to size, :



(6)  Ifthe requirer.:} bearing power is not obtained at the excavation, the excavation shall
be continued until such safe bearing power is obtained, with piers and walls being
lengthened accordingly to suit the conditions for which the Contractor shall be paid
at the unit price bid for excavation. '

(7)  When the nature of soil is such that foot bearing (safc bearing) is found to exist at
higher grades than indicated sub-grades, the Inspection Committee may decide to
stop excavation work at these levels, but requesi should be done by writing.

(8) Where walls or footings are to be poured without forms, trench sides shall be sharp
and true. '

[1-02-2 Backfilling

(1)  Use all suitable materials réemoved from excavation, including materials from '
suppliers, insofar as practicable, in the formation of backfills.

(2) Deposit no excavated material at any time in manner that may endanger a partly
finished structure’ by direct pressure, by overloading bands contiguous to the
operations, or in any other way detrimental to the completed work.

(3)  After forms have been removed from footings, piers, foundation watls, etc., and
when .concrete work is hard enough to resist pressure resulting from fill, the
materials from excavations shall be used for backfilling around them in horizontal
layeré not exceeding 15 cm with each layer being thoroughly compacted and

ramnied by wetting.
11-02-3 Filling and Grading

(B Use filling material suitable for structural earthfilling work as mentioned in the

p'roceeding Part 5.

(2) Provide granular fill beneath all concrete building slabs on grade. Granular fill shall
be clean crushed stoneé or gravel placed to a depth of 10 cm.

11-02-4 Disposal of Waste Materials

‘Al excess waste and other unused excavated materials shall be vsed for site
“grading or leveling if required by the Inspection Committee, and shall not be removed from



the Site without approval of the Inspection Committee; Surplus materials except used for
above mentioned shall be disposed to the spoil bank as-directed by the Inspection

Committee.

11-03

REINFORCED CONCRETE WORK

11-03-1 General

Al reinforced concrete work shall be completed as shown on the Drawings and as

specified herein.

11-03-2 Concre&

(1

(2)
b
2)

3)

4)

6)

Concrete shall consist of Portland Cement, fine aggregates, coarse aggregate, water,
and where specified admixtures; proportioned, mixed, placed, cured and finished as
specified in the preceding Part 6 "Concrete Work".

Miscellaneous:

Shop drawings or form work, where required by the Inspection committee, shall
be submitted for approval before fabrication and erection of such formwork.

Provide temporary openings where necessary to facilitate cleaning and-inspection
immediately before depositing concrete. - '

Side forms of footing may be omitted and concrete placed against the neat
excavation only when approved by the Inspection Committee and when an

appropriate credit is allowed.

All exposed corners shall be square. Exercise due care while stripping forms and
protect corners subsequently against chipping or other damage by approved

means,

Always provide continuous vertical supports for formwork directly below any
pour line. '

On completion of the work under this divisions, the Contractor shall clean down
all exposed concrete work and remove from the premises form-lumber, cement
sacks, and other debris caused by this work. .
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11.04  SCOPE OF WORK

11-04-1 General

1)

(2)

(3)

@

All work described herein shall be governed by Thailand codes besides standards

‘mentioned in other Part.

Submit to the Inspection Committee for approval, all shop drawings prior to

fabrication. Any material fabricated before final approval of the shop drawings will

be done at the risk of the Contractor.

The Contractor shall be responsible for the correct fitting of all structural members
and for the elevation and alignment of the finished structure.

Subsiitutions of sections or modifications of details shall be made only when
approved by the Inspection Committee, and at no additional cost to the JICA.

11-04-2 Mateiials

(B

(2)

3

Structural Steel, welding electrodes, bolt and nut, ete. shall be governed by Thailand

codes.
paint: Prime coat shall be iron oxide or red lead paint
QGrout: Portland Cement and sand mixed in the proportion of 1.2 by volume

11-04-3 Fabrication

(H

@)

€)

Material shall be properly match-marked where field assembly is required.

" Contiections and details not shown but necessary to develop member or joint are

subject to the Inspection Committee’s approval.

“ Welding shall be done by the shielded arc method in accordance with the applicable

standard and code.

Sequence of welding in assembling built-up sections shall be such that warping of
the finished product is prevented or jigs shall be achieve the same purpose. Welded
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connections of equal value may be substituted for reverted or bolted connections if
not shown on the Drawings, subject to the Inspection Committee's approval.

Uxiﬁnishcd bolts shall be sued for field connections. Lock washers shall be used

under all nuts,

All structural steel members shall be thoroughly cleaned, with all ruse and mill scale
temoved and shall receivéd one prime coat of paint before delivery. Unpainted areas
left to preserve shop marks will not be permitied. After erection, all abrasions, |
rivets and bolt heads, and surfaces left unpainted for welding shall be painted with

one prime coat of paint.

11-:04-4  Inspection

(H

@)

3)

(4

(3

(6)

Provide access to places where materials are being fabricated or produced for the '

purpose of inspection.

The Inspection Committee reserves the right to reject any materials at any time
before final acceptance which does not conform to all the requirement of the

approved drawings and specifications.

The Contracior shall engage the services of an approved testing laboratory at his
cxpense to perform any required tests and shall submit 3 copies of all reports to the
inspection Commitiee. Correct measures, including additional and more complete
testing which may result from these test shall be the responsibility of the Contractor.

All welds shall be visually inspecied priot to paintihg. U_nle_ss otherwise noted,
individual members of the ;tmctnre shatl be leveled and phumbed to an accuracy of |
to S00. Drift pins shall not be used to enlarge unfair holes in main material. Holes
that must be enlarged to admit bolts shall be reamed. -

Burning and drifting may be used to align unfair holes in secondary bracing
members only upon approval of the Inspection Committee.

Upon completion of erection and befofe.ﬁn_ai acceptance, the Contractor shall

remove all falsework, rubbish and water material.

11-04-5 Erection.
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(N

(2)

(3)

The Contractor shall completely outline a proposed method and sequence of erection
to the Inspection Committee for approval before delivery of any material to the
jobsite. The outline shall be prepared to avoid delay of and damage to the work of
other trades,

Temporary bracing and guy lines shall be provided to adequately protect all persons
and property to insure proper alignment.

The Contractor shall be responsible for the accurate setting and leveling of all
bearing plates or setting plates. Bearing plates or setting plates shall be leveled on
steel wedges or shims or as otherwise detailed and then grouted in place before
erection of structural members.

11-05 CEMENT AND MASONRY WORKS {Architectural Works) -

11-05-1 General

(1

@)

Y

2)

3)

4)

5)

0)

The works include concrete masonry unit work, completed with cement plaster
finish.- '

The following are specifically included under this section:
All concrete hollow block curtain walls including mortar filling.
‘Setting and incorporating into masonry bolts, anchors, metal aitachments, pipe
sleeves, inserts, frames for openings in masonry, and other divisions, and the
location of which are shown in the Drawings and included in said other divisions.
 Chiseling, grouting, joint fillers. -

All cement plaster finishes for floors, walls, and ceiling indicated on the approved

Drawings.

Protective measures for the prevention of damage of completed masonry and other

work,

Removed of dirt, station, etc., from finished masonry surfaces.

[1-05-2 Materials
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(1)

All materials necessary for the work such as Portland Cement, sand, gravel and
water, shall conform to the specifications under Patt 6. o

11-05-3 Mortar

(1)

2)

3)

(4)

All cement mortar shall be oné (1) part Portland cement and two (2) paris sand by

volume, but not more than 1:3 by volume.

Positive measuring methods shall be agreed upon for all cementing matesials and
aggregates. The aggregates shall be introduced and mixed uniformly throughout the
mass after which a gradually and mixed further until a mortar of the plasticity
necessary for the intended purpose is obtained. Mortar shall be used so that it will
be in place before the initial setting of the cement has taken place.

No mortar containing Portland cement shall be re-mixed or retempered-after one (1)

hour, except as specified for repainting.

The material and compound for waterproofing and damproofing plaster and the

Tocation where to be applied shall be approved by the Inspection Committee,

11-05-4 Concrete Hollow Blocks and Brick

(1)

(2)

3)

Y

The load bearing concrete hollow blocks (CHB) shall have a minimum compressive
strength of 70 kg/sq.cm for the individual unit re_spectiveiy'; all based on gross area.
All bricks shall be the first class unless otherwise directed by the Inspection
Committee. | ' '

All units shall be sound and free from cracks or other defects that would interfere

with the proper placing of the unit or impair the strength or performance of the

construction.
Sampling: -
Specimens shall be representative of the whole of units from which they are

selected. If test specimens are selected at the site of work, units for moisture
content fests shall be taken within 48 houss after delivery. '
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2)".

(4

&)

11-05-5

("

)

T sampling the blocks for the strength, absorption and moisture determination,
ten (10) individual units shall be selected, Provided, hoWever; that in the case of
‘the non-load bearing typc of CHB or brick, three (3) samples for tests shall be
required.

Testing:

_ The units shall be selected in accordance with Thailand or other applicable standard.

No blocks shall be used unless results of tests are known and duly approved by the
Inspection Committee. :

Rejection:

In Case the shipment of units fails to conform to the requirements, the manufacturer
may sort it and new specimens shall be selected again at random from the retained
lot and tested at the expense of the Contractor. In case the second set of specimens
fails to conform to the test requirements, the entire lot shall be rejected.

Laymv of Blocks and Brick -

Wet CHB thoroughly before using. The first row of blocks must be thoroughly
anchored to the concrete walls, columns or slabs. Courses shall be faid straight and
uniform with réguiar running bond and with vertical faces truly vertical, plumb, true

to line with level, and accurately spaced. -

All horizontal ‘and vertical reinforcing bars shall be anchored 20 diameters into the
concrete walls, column and slabs. Dowel bars properly spaced shall be placed into

" the walls, columns or slabs during pouring and hooked to the vertical bars, leaving

3

another 20 diameter exposed to splice with the reinforcing bars of the CHB walls

during construction.

.' Unless otherwise spec:ﬁed or detailed on the plans, horizontal and vertical joints
“shail be ’3/8" (0.94 cm) thick. Joiats shall be solidly filled from the face of the

blacks to the depth of the face pomtmg where necessary to completely and

compactly fill the joints. Reinforcement will consist of 3/8" (0.94 cmj ¢ at 0. 60 m

vertical bars {or at every other block) and 3/8" (0.94 cm) ¢ horizontal bars every
third course for both, 4" (10 cm) and 6" (15 cm) walls. Block cells with
reinforcement shall be solidly filled with cement mortar grout.
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(4)

(%)

‘The Contractor shall leave the work clean and in perfect condition removing ail
‘incidental rubbish, Keep fioor dry as pessible during laying of CGB and mortar
plastering operations and protection from plaster dropping.

The brick work shall be carried out in the same manner and workmanship specified
hereabove or as directed by the Inspection Committee.

11-06  CARPENTRY AND JOINERY

11-06-1 Scope of Work

The work includes carpentry and joinery work.

11-06-2 General Requirements

(N

()

Quatlity of Lumber

Lumber shall be of the best grade.availab}e, well~seasoned,_thqgoughly dry and free
from loose or unsound knots, cup shakes or other imperfections that will impair |
strength, durability or appearance. Exposed surfaces shall be smooth unless

otherwise indicated or specified.

~ Protection and Storage

Protect lumber from dampness during and after delivery at the site. Lumber shall be
delivered to the site at least 30 days before use, immediately piled in stack in such a
manner as {o provide air circulation around surfaces of each p'iece-: to ensure
thorough air seasoning. Stacks shall be covered with well ventitated sheds and
enough protection from dl‘iving rain. .

11-06-3 Rough Carpentry

(D

@)

&)

Work shall be well fitted, accurately sct, and rigidly secured in place. -Anchors and
bolts (with nuts and washers), straps and tie rods shail be provided as required.

Frami_hg and structural Iumber shall be. Well—scasoned, straight, squal'c;edge stacks
and free from defects that will impair its strength. '

Plates for walls and pﬁn‘titidns shall be of the same width as the studs.

. — 86—



(4) - - Lumber surfaces in contact with concrete or masonry shall be given two (2) brush
coats of bituminous paint. '

11-06-4 Joinery Work

(1) Lumber used for joinery work shall be of the kinds specified and shall be of
contours, patterns, and profile as indicated.

(2)  Joints shall be made as per approved drawing, installed tight and securely fastened.
Exterior joints shall be mitered and interior angles coped. Panels shall be fitted to
allow for shrinkages, avoid swelling and insure that the work shall remain in place
without warping, splitting and opening of joints.

(3) Interior trims shall be of approved standard étuck-moulding except where special
patterns or profiles are indicated in the approved drawings.

{4) Joints for cabinet. work shall be giued aside from nails or other fastening devise
required. Nailing shall be concealed where practicable.

(5) Exposed surfaces shall be machined or hand sanded to an even smooth surface,
ready for finish. No hammer marks or other unsightly marks shait be aliowed on
wood panel or veneer.

11-006-5 Materials

Locally available lumber, plywood, glue, etc. can be acceptable after getting

approval of the Inspection Comumittee.
11-07 OTHERS
11-07-1 Plumbing and Sewerage Works
The Work includes all necéssary plumbing and sewerage works including septic
tank in accordance with the working drawings submitted to and approved by the Inspection

Committee,

11-07-2 Duct and Othér Works



The Work includes duct for electric cable and drain, additional floor concrete to
~bury theseof and all ather relevant works on the floor of the pump house, etc. in accordance
with the working drawings submitted to and approved by the Inspection Committee.
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JAPAN INTERNATIONATL, COOPERATION AGENCY
( JICA )
DETAILED DESIGKN SURVEY TEAM
FOR
THE LAND AND WATER CONSERVATION CENTER PROJECT

IN THE BEAST OF THAILAND
November 23. 1993

Dr. Sitilarp Vasuvat
Director'Generalf
Department of Land Developmeﬁt

Ministry of Agriculture and Cooperatives
Dear Sir,

Re ; The Model Infrastructure Impravement Works for the Land énd Water

Conservation Center Project in the East of Thailand

The Detailed Design Survey Team has been organized by the Japan
International Cooperation - Agency (JICA) for the purpose of
formulating detailed plan on the Model Infrastructure Improvement

Wworks for the captioned Project.

The Team has, so far, made a series of site reconnaissances and
discussioné-ﬁith your staff concerned in order to determine the location
and scale of the experiméntal farm and 1its facilities. As a result,
We would like to submit te you the tentative idea for design of the

experimental farm as per the attached.

Two team members, Mr.Sakanashi and Mr. Shimizu, will proceed with your
staff to conduct further fileld surveys ahd investigations at the site
and to make the detailéd degign on the basis of the result.of those
surveys. After the cdmpletion of the detailed design and assessment of
its cost estimated by JICA, you will be informed of 1ts result through

the JICA Thailand office.

A1



Furthar, for the timely commencement of_thé construct;on, we would like

to reguest you to take the necessary formalities in due consultation

with the JICA Thalland office.

Lastly, we would like to appreciate for'kind_cooperation of your staff

during our stay;

CC

1.

3.
4,

Sincerely yours,

Tsunec Matsutomdi
Team Leader
Detailed Design Survey Team .

(Japén International Cooperation Agency)

Chief of Japan Sub-Division,

Department of Technlical and Economic Cooperation
Project Manager, -
The Land and Water Conservation Center Project
in the East of Thailand

Embassy of Japan

JICA Thailand Office -

Team Leader, JICA Experts, LWCC Prouject



ATTACHEMENT

1. Objective
This survey 1s to carry out the detailed design on the experimental

farm to be constructed by the Japanese government.

The purposes of the construction of the experimental farm are as
follows ;

(1) Tc formulate the equation for water erosion prediction from various

sites of farm land in the eastern Thailand.

{(2) To analyze factors relating to water erosion of farm land in

the eastern Thaildnd.

(3) To evaluate mechanical and'vegetative control from bare land and

managed land.

In light of the above, the Team had preliminary discussions on the

framework of the experimental farm.

2. ‘Location and Scale
The site of the experimental farm is located within the premises of

DLD Rayong Station, Regional office I[ .
Bird's - éye map ié shown in figure- 1.

3. Component of the experimental farm

The experimental farm consists of the follwing components;

{1) Erosion blot
Erbsion,plofs'with two different slopes (5% and 9%) will be

planned to measure the soil loss, run-off and moisture content.



{2) Installation of observation equipments
The equipments for measuring run-off, soil moisture ‘and. s0 on

will be installed at the right places in the erosion plots and

sO On.

{3) Field Laboratory

It will be planned for sample treatment,data collection and

analysis and so on.

{4) Other necessary facilities

They will be planned if judged necessary.

Outline of the tentative schedule

The tentative schedule and procedure for the cénstruction works of

the experimental farm is shown in Table-1.

Others

{1} The Government of the Kingdom of Thailand is requested to take
full responsiﬁility on the'following items for the execution of

the Model Infrastructure Improvement Works.

(i) To resolve any problems which will arise during and after

the construction works.
@ To assign counterparts during the construction period.

@ To strengthen the organization for the experimental farm

management.

@ To maintain the experimental farm prbperly with advice of

JICA experts after the completion of the construction works.



(2) The team will convey to the Government of Japan the strong
request of DLD that the experimentation works should be
éommenced from the begioning of the next rainy season for
smooth and effective implementation of The Land and Water

Conservation Center Project in The East of Thailand.
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THE KINGDOM OF THATLAND.
DETAILED DESICN SURVEY
| FOR -
THE LAND AND CONSERVATION CENTER PROJECT'
(N THE EAST OF THAILAND

FIELD REPORT

December 1993

JAPAN INTERNATIONAL COOPERATION AGENCY
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I. General
1.1 Objective

The objective of this survey is the detailed design of the experimental
farm for the arrangement of the design criteria which apply to the Land and
Water Conservation Center Project (LWCC) in the Bast of Thailand in the near
future.

-The purposes of the construction of the experimental farm are as follows:
(1) To formulate the equation for water erosion prediction from various
sites of farm land In the eastern Thailand.
(2) To analyze factors relating to water erosion of farm land in the
eastern Thailand.
(33_T0 evaluate mechanical and vegetative conirol from bare land and

~ managed land.

1.2 Member of the Survey

Name ' Speciality
Mr. Tsuneo MATSUTOM! Team Leader Deputy Director,
(verseas Land Improvementi
Cooperation Office,
Design Division,
Agriculturat Structure
Improvement Bureau. MAFF
Mr. Hirofumi HAYASHI Coordinator Staft, Planning Division,
Agricultural Development
Cooperation Departmént. J1CA
Mr. Rydsuke SAKANASHI  Field Design Taiyo Consul tants Co., LLd.
“ Mr.Norivasu SHIMIZU lrriéation Facilities Taiyo Cohsultants Co.. Ltd.
' Design o L
— l —



1.3 Work Schedule in Thailand

The Survey in Thailand was conducted for 30 days from November 15,1993

to December 14, 1993
_ No. Date  Day Mewber . City- Work Schedule, o
1. Nov.15 Men. 4 . Bangkak Arrive in Bangkok {rom Japan
2 16 Tue. ” + Courtesy call at DLD: JICA
3. 17 Wed. 4 # MeetingIWith project members concerned
4. 18 Thu. : 4 Sriracha/Rayong Field reconnaissance and discussion
b. 19 Fri. 4  Chachoengsao : '_ ”
6. 20 Sat. 4 Bangkok - Preparation for letter of tean leader
7. 21 Sun. 4 ” N o
8. 2z Mon. 3 # Meeting with prOJect ‘members Concerned
| 1 SFIF&Ch&/R&YGHg Preparatlon for topo-survey
{9 23 Tﬁe. 4 Bangkok Submission of letter, reporting to JICA
0. 24 Wed. 2 ” Data collection
2 Leave Bangkok for Japan
1. 25 Thu. 2 Sriracha/Rayong Iﬁvestigation of present condition
12. 26 FPFri. 2 ” ”
13. 27 Sat. 2 # ' _ ”
14. 28 Sun. 2 - Data Arrangement
15. 29 Mon. 2 Bangkok Data collection
16. 30 Tue. -2 Sriracha/Rayong Investigation of present condifion
17 Dec. 1 Wed. 2~ "
18. 2 T 2 v S ”
18. 3 Fri. 2 ” #
20. 4 Sat. 2 " Data Arrangement
al. 5 Sun. 2 Sriracha “
22. 6 Mon. . 2 Sriracha/Rayong Investigation of present condition
23. T Tve. 2 ” Reporting to LDROZ _
x 24, 8 Wed. 2 ” Sxte meeling wnth electrlc surveyors
v 25 9 Thu. -2 Bangkok Report/Dlscuss with project members
26. 10 Fri. 2 ” Nata Arrangement |
21. 11 Sat. 2 ” ~__Preparation of field report

{
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__No, bate 'DaY Member  (ity ' Work Schedule

98 . 12 Sun. 2 v Preparation of field report
99. 13 Mon. 2 " Feporting te DLD, JICA, EOJ
S0, 14 Tue. 2 Leave Bangkok for Japan

Survey Site

The survey site is the premises of Rayong Land Development Station
belong to the Regional office I in Amphoe Bandkhai, Rayong Province.

The scale of the experimental plots area is about 1.5ha including the

field laboratory area.

3. Major Works_?erformed in the Survey Period

3.1

3.2

3.3

Topographic Survey

-prhgraphic survey at the proposed site was performed on the following
items under the surveyor's cooperation of LDROZ.-
(1) traverse surveying along the boundary of the proposed sile ahout 4ha.
(2) coutour line check surveying with meshed survey
(3) profile and cross sectional leveling, and

(4) drainage canal route surveying, etc.

Soil Survey
Soil survey was carried out by excavating six test pits (SP.1 ~ SP.6)
and supplémentary auger boring test of three places. Soil profile and soil

analysis were eXecuted using these pits and heles.

Ground Water Level and Water Quality Survey

= Well and water quality were investigated on the following three items
for the existing two well in the Rayong Station.
(1) fluctuation of ground water level

(2 electrical conductivity (BC).

- (3 pH

A-13



3.4 Data Cellection -
Data collection on meteorology, soil and others was carvied out, Major

collected data list is attached ANNEX-2

3.5 Consiruction Cost Survey _
Data and information on the construction materials. equipmenis and

tabour, etc. were collected in the ficld survey period.

3.6 General Layout of the Experimental Plots and the Field Laboratory
~General laycut of the experimental plois and the field laboratory werc
designed during the field survey period. This layout has drawn up based on
the consideration of locations. number. slope and sizes of each plots

On the detailed layout are as follows

(1) Gxperimental Plots Plan
The layout of experimentél_plqts were dome in this proposed area of
the genfle slope with gradient of 3 ° lo 5" . The plots field consist af
lwo kinds of plot slope (5% and 5% and three Rinds of plot size (5m*22. 1
m 1.83mx 22. Im, Smx44.2m).

The specification of each plots are shown in ANNEX-3.

(2) Installation of Gbservation_equipments
Observation equipments for measuring run-off. soil wmoisture, rainfall
and so on wiill be installed at suitahle places in the experimental piots

area.

(3) Field Laboratory Plan
The field laboratory house censist of four main rooms.
These rooms are .soil laboratory room. data management room. equipment

and materials room. sample storage room and one display space..

(4) Other necessary facilities |
For the laboratory. new extensional electric line and water supply
system use of deep well will be planned.
4
A-14



4.

4.1

4.2

4.3

Home Office Werk
Home office work in Japan will be undertaken by the detailed design
survey team for about one month in succession for the field survey. The

contents. of the home office work are described in this chapter.

Detailed Design and Drawings

Major items of detailed design and drawing will be as follows.
(1) General layout of the experimental plots and the field laberatary.
(2) Layout of land consolidation
(3> Runoff plots for measuring soil loss and runoff water designing
(4) Field Iaboratory house designing
(5) Dry vard designing
(6) Draipage canal designing
N Eitensiﬂnal electric line designing

(8) Water supply system use of well designing

Constructiun Plan and Cost Estimation

Appropriate construction plan will be formulated in accordance with
the site conditions based on the survey. Construction cosi estimation will
be carried oul based on the unit cost of labour. materials and machinery
applicable to the site, being clarified through the survey.

Final construction cost will be decided by the JICA.

Tentative Contract Documents

Following tentative contract documents will be prepared in English as

a basis of placing the order:

(1) Form of Contract
(2) Terms and Conditions of Contract

(3) Technical Specifications

(4) Bill of Quantities



1.4 Report
The draft final report will be explained to the JICA at the end of the
home office work, the early in February.
The final report will be submitted within one month after the explana-

tion of the draft final report, the early in March.

. A-16



ANNIE X

ANNEX-1. Letter of Team Leader

ANNEX-2 Collected Data List

ANNEX-3 Table of the Plot Layeut and Arrangement (17 Plots)

ANNEX-4  Layout 6f Th'.e Experimental Plots and Field Lahorator}'.(Drawing)



ANNEX-2  COLLECTED DATA LIST

1. Meteorology data o |
- Monthly mean temperaiure. rainfall, hﬁmidity; sunshihé duration
: Field Crop Research Station of DOA at Raveng Province (1983 ~1992)
- Monthly mean temperature. rainfall, humidity, wind direction and wind

velocity : Rayone station of Meteorological Department (1969~¥1988)

2. Soil data -
+"Soil data report at DLD Rayvong station” (Repert) : LDROZ
- "Brosion Iinduced Loss in Soil Productivity” (Report) : DLD Bangkok

- Soil profile data at the proposed area for the experimental prois : LDR02 -

3. Map _
- Map of Rayong Province (§ = 1/165, 000)
» Map of DLD Rayong station (S = 1/2, 000) : LDR02
- Contour Map of DLD Rayong station (S = 1/500) : LDRO2

4. {osi estimation data
- Rate cost of concrete works and stones : Eng. Div. ILD
- Standard building accountancy budget 1994
+ Account of standard price of heavy material : Annual budget 1994
» Tendering form (B/Q. Quotation)

- Construction cast of materials, labour, machines and others : fng. Div.



ANNEX-3  Table of the Plot Layéut and Arrangement (17 Plots)
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3 BlrEm
(1} TR E

Line i {No.1,2,3) Hb—grmslB ri k‘ﬁb—collélk:
T Ne.s | No.?  No.1
‘Surface soil :
_ ¥ . 'l ) TS
Ap [10YR4/3 | SI : Ap |10YR4/2 | S1 Ap [10YR4/3 |SI
IOYRS5/3| | L
__,—-"""" ———— Al 13 k e
I8 ’ 20
BA [10YR4/3
BA |7.5YR5/4 BA {T.5YR5/4] 7.5YR5/4
gr SCL gr SCL
B, [7.5YR5/6 t  Bt,|7.5YRS/E Bt,|7.5YR5/4
Subsoil 8L
{80
— 90
Bt [SYR 5/6 [gr SCL Bt [7.5YR5/6]
' ' slig sl
120
Bt I5YR' 5/6 |gr SCL
150 150 150
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Line 2 (4,5,6)
Mb-bb-gr-s1p

¥b-gr-gln

Hb-gr-glB
No.8 No.§5 No.4
Surface so0il
i
Ap [10YR5/4 {81 Ap |10YR3/3 |8 Ap [10YR4/3 {8}
24
BA [7.5YR5/4]gr SCL _
Btl 7.5YRE/B Subsoil BA 7,5YR5/4 gr § Bt |7.5YR5/4
40 gr Scl
th 7.5YR5/6 |gr SCL Bt2 7.5YR5/8
80
Sp 90
Bt_|7.5YR5/6
Bt_|5YR 5/6 |gr SCL gr SCL Bt_ |5 RY5/6 |gr SCL
S5YR 5/8%
150 180 150
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1. Hb-col-slA (Map Bon coarse loamy variani)

Ap 0-20{ecm)

BA 20-40(cm)

Bt 40-90(cm)

Bt2 90-150(cm?

-
-

1)

Dork brown(10YR4/3), sandy loam, slightly &cid'(pﬂ 6.5)

Hixed dark brown (10YR4/3) and brown (7.5YR5/6)

sandy loam; medium acid (pH 6.0)
Brown (7.5YR 5/4), sandy loam; medium acid (pH B.0)

strong brown (7.5YR5/6) slightly gravé11§'éahdy lbai;

sedive acid (hH 6.0)

2. Mb-gr-slB (Kap Bon gravelly subsoil variant)

Ap 0-13<{cm)

BA 13-45(cw)

Bt1 45-80(cm)

Bt.2 80-150(cm)

L1

Mixed dark grayish brown (10YR4/2) and brown (10YR5/3)

sandy loam, wediup acid (pH 6.0)

Brown (?.5?R5/4); slightly gfavelly sandy clay loam;
slightly acid (pH §.5) '

Strong brown (7.5YR 5/6) gr&ﬁelly sandy clay loam;
slightly acid (pH 6.5

Yellovwish red (5YR5/8) gravelly sandy clay loan;

strongly acid (pH 5.5}

3. Mb-gr-slB (Hap Bon gravelly subsoil vdriaht)

Ap D-18(cm)

BA 18-35(cm)

-
-

-
-

Park brown (10YR4/3) sandy loam; strongly acid (pH 5.5)

Brown (7.5YR5/4) slightly gravelly sandy clay loams

strongly scid (pH 5.5)
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Bt, 35-80(cm)

Bt, 80-120(cm)

-

Bt, 120-150(cm):

Strong brown (7.5Yﬁ5!6) gravelly sandy clay loam;
slightly mcid (pH 6.5) |

strong brown to yellowish red (7.5YR5/6-5YR5/6) gravelly
sandy clay loams slightly acid (pH 6.5)

Yellowish red (5YR5/6) gravelly sandy clay loam;
sedium mcid (pH 6.0)

4, HbmgraslB {(Map Bon gravelly subsoil variant)

Ap 0-24(cm)

BA 24-4D{(cm)

Bt, 40-9D¢(cm}

Bt, 90-150(cm)

"

"

-
-

Dark brown (10YR4/3) sandy loaﬁ; slightly acid (pH 5.5

Brown (7.5YR5/4) gravéily sandy clay loas; mediume acid
(pH 6.0}

Strong brown (7.5YR5/8) gravelly sandy clay loae; pedium
acid (pH 6.0)

Yellowish red (5YR5/6) gravelly sandy clay loas:;

pedium scid (pH 6.0)

5. Mb-gr-slB {(Map Bon gravelly subsoil varianbl)

Ap 0-20(cm)

B4 20-40¢cm)

Bt, 40-80(cR)

L)

Dark brown (10YR3/3$ sandy loam; medium acid (pH 6.0

Brown (7.5YR5/4) gravelly sandy leam; medium acid
({pH 6.0)

Strong brown (7.5YR5/8) gravelly sandy clay loam-
slightly acid (pH 6.5)
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Bt, 80-150(cm)

-
*

Strong brown to yellowish re (7.5YR5/8-5YRG6/8)
gravelly sandy clay loam; strongly scid (pH 5.5)

6. Mb-hb-gr-s1B (Map Bon hihg base gravelly subsoil variant)

Ap 0-5(c¢m)

B4a 5-35(ca)

Bt1 35-90(em)

Bt, 90-150(cm)

-

-

Dark brown (10YR4/3) sandy loam: medium acid (pH 6.0

Brown (7.5YR5/4) gravelly sandy clay loam:; slightly
acid (pH 6.5

Strong brown (7.SYR5!8) gravelly sandy clay loams
slightly acid (pH 6.3

Yellowish red (5YR5/6) gravelly s&n&y clay loanms
slightly ascid (pH 6.5)
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Rayong Province

Land Development Station {MM)
(1983)

DATE JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV PEC DATE
1 12.8 8.4 52.0 1
2 19.0 2
3 14.3 6.3 .3
& 12.5 41.0 34.0 4
) 57.8 38.9 h
6 N 7.0 4.3 6.6 6
7 5.9 13.6 1.9 5.3 7
8 : ' 3.7 7.9 6.3 : 17.9 8

.9 25.0 ~ 36.5 37.4 9
10 _ 3.8 18.1 5.5  58.3 10
11 8.4 3.7 18.6 11
12 28.8 15.4 12
13 19.3 45,5 13
14 13.6 57.5 16.3 14
15: 2.3 19.0 1.0 - 33.9 15
16 13.4 16
17 8.1 17
18 17.1 14.3 119.1 18
19 41.3 27.17 . 4.5 19
20 5.2 1.2 20
21 21
22 7.2 22
23 28.2 25.8 33.6 23
24 ' 24.9 4.8 - 8.5 24
25 66,0 2.2 27.0 2.2 98.7 25
26 28.7 34.0 1.4 26
27 1.6 18.4 1.9 6.2 6.0 24.3 27
28. 10.3 1.6 -22.7 11.8 5.0 28
29 23.5 4.0 28.2 15.5 29
30 1.2 T.6 1.7 1.7 127.3 : 30
31 47.6 52.4 31

A e it o e = £ TR A K 3 R T K TP = R i S e = = e A S T e e R B R ke e oA R e o o ETE TER L i A A T e e = T TN T 4} #4770\ Sk YW b A e e T

A R o B Lk L e e B L AR ke b L U B kS N e e v $4m e e S T o . m o L L L% S R 3. S —im ST S PP A L A S e o T T T L A e W M A di et T L U Ak T A o e

T T e e b e e o o e e e o T e P e T T T T T T e T R T T R A e L N e T e Em e e e S m M e T e e
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Rayong Province

Land Development Station (MM}
(1934)
DATE JAN FEB MAR APR MAY JUN JUL- ADG  SEP OCT . - NOV DEC DATE
1 - . 3.0 -1
2 4.2 1.0 2
3 ' o3
4 4.3 4
5 3.2 5
b 27.5 16.7 9.8 )
7 22.8 37.7 . 1.1 30.3 Co 7
8 _ 7.0 8.5 21.9 8
9 24.0 . 9
10 | 10
11 & 8.3 11
12 17.0 26.4 10.0 12
13 8.3 10.6 32.2 S13
14 16.0 1.7 ‘14
15 . 7.8 15
16 1.8 1.6 16
17 17.8 5.0 17
18 37.8 21.8 12.6 18
19 9.0 7.8 1.3 25.5 i 19
20 47.6 : 7.0 ' 20
21 49.2 5.1 21
22 13.8 22
23 9.0 2.2 -23
24 24
25 10.4 25
26 12.4 1.2 26
27 . ‘ 217
28 i6.6 85 .17 28
29 1.4 S - 29
30 2.6 2.2 ..39.3 30
31 4.1 31
TOTAL 0.0 0.0 0.0 113.8 94.1 245.0 30.3 31.3 236.8 91.8 .0 0 0 TOTAL
TOTAL 1 MO. 2 MO. 3 HMO. 4 HO 5 MO. & MO. T MO. 8 KO. 9 ¥O. 10 ¥O. 11 HO. YEBR
FOR  mmmeim o oo e e e
YEAR 0.0 0.0 0.0 113.8 207.9 452.9 483.2 514 5 751 3 843 1 843 1 843, 1
DLYS 0 4] 0 8 - 5 9 & 5 12 9 0 0 DAYS

e e e e e e S T T A T M e e T e N e e o E e S e e T S e T TR TR T
= N T N T N T N N e R T R RN RN R R R R R R R RS R E R =
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Rayong Province

Land Development Station {MH)
l1985)
JAN FEB HAR APR HAY JUN JUL AUG SEP oCT Nov DEC DATE
38.2 5.7 8.3 1
. 2
10.0 3
6.8 4
. 9.9 5
1.3 6
1.9 . 7
‘8.0 8
3.2 9
4.5 20.0 10
3.1 10.2 4.5 11
16.2 35.0 12
17.9 ' 28.3 3.3 13
1.2 16.2 10.0 14
10.0 3.7 15
3g.1 17.6 16
8.5 29.3 10.4 17
6.8 21.8 24.8 11.1 18
16.6 : 19
11.7 57.5 20
64.9 20.0 21
1.2 19.6 6.3 14.8 22
- 2.2 16.5 10.0 23
20,0 5.5 3.0 2.9 24
6.6 3%.1 - 2.6 74.4 6.5 : 14.7 25
15.2 i6.0 .26
8.7 12.8 28.4 9.1 27
3.3 57.2 26.2 6.5 28
13.6 3.9 3.4 29
' 2.6 9.4 30
g.4 ' 1
i5.3  45.8 52. 4 176. 4 226.0 44.1 72 7 5.7 268.1 169.9 13.3 0.0 TOTRL
1 MO. 2 MO, 3 MO. 4 MO. 5 MO. 6 MHO. 7 MO. 8 MO. 9 MO. 10 MO 11 MO. YEAR
15 3 pl.1 113 5 289.9 515.9 560.0 632.7 638.4 906.5 1076.4 1089.7 1089.7
2 4 5 7 i2 4 7 1 16 12 2 0 DAYS

N N N N T N N N N T T T N T N LRSS T e

A-29

RromEEITIEDoERREsS



Rayong Province
Land Development Station. ()
{1986) ' ' '

i D R PR R b fam o i e i R A B B B B33 o piae e R i e i e oy e e e e R S TR B £ I A3 W bk S iy M D ek Al . Uk e T B T Y O A S T e e e o o TS U 7 AL IS B Tk A By 50 e e 2 s

T TR A e T e it i e e s b e s e P AP P Sl e i AT I A s A i G W S ke b e s e A 1 e o B e choh TR U AR e R K R Pl ke At U8 U e LR R 3 e b B D e Bk iy

1 o 11.0 1

2 5.6 4.0 15.0 2

3 6.0 1.0 1.0 -3

4 _ 2.0 10.0 4

5 18.9 . 2.0 2.0 2.0 5

6 5.5 1.0 53.0 6

7 14.9 8.2 8.0 7

8 123.0 17.9 - 6.9 8

g 5.0 . 30.0 12.0 9
"10 2.0 4.5 7.6 10
11 7.0 1.0 9.1 10.¢ 11
‘12 12.4 11.8 5.0 2.0 3.0 12
13 2.2 3.0 6.0 7.5 13.0 13.0 13.0 13
14 13.0 1.0 4.0 ' 7.0 14
15 : 18.0 5.0 1%
16 2.0 7.7 2.0 1.0 16.
17 24.0 10.0 9.0 17
18 4,0 _ ; ‘5.0 18
19 2.0 3.8 14.0 '62.8 14.0 19
20 16.3 13.0 15.4 41.% 15.4 20
21 1.6 45.0 ' 21
22 - 18.0 6.2 10.0 57.5% 22
23 i3.8 o 27.0 23
24 1.0 1.0 . 1.5 2.0 24
25 56.0 27.0 19.9 1.0 25
26 1.0 1.0 17.8 26
217 4.0 5.3 1.6 27
28 5.5 28
28 1.7 1.0 - 28.8 28.8 . 29
30 10.0 1.0 30
31 _ o _ . . 3

A o e e Y T T T Ll Bt bk T T B i w3 o e e e S R S M S L Y M o B oy S . AR e e W RS L 38 L R ko S Y Bl MDD Gk e o e oy i e AR B, i P e e

L ik e e T A i e g P T T e 9 Y L Ul o s e e g O ot A . A S PO Rk o o 8 S ey e o o Py o Y o Y T e P ok el i dma o A PAS o Rl o

SR L G0 LS e e e e ik e oy L VT TR R bod e o e Y T M S 2 L o ik e A S B ok e oy o Y Py W e o e T P U Frn L L T o e T T A S sk ke ot S ke e B B P
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Rayong Province

(1987}

Land Development Station

Pt e R S it b L 3 R G T Wy N o T VD A3 R o e Gl 2 o ] S L ok A s o e R P Y S S AT T Y LS B M 0 T O 63 M A Lt W B b g1 e 0 0 R T g s 4 a2

e 8 D v o oy A D LA Ll M ek Bk a0 R S S W ik Ak R LY M A Sl Gl > S8 L e L e M o e T G e o By i G R B R S G 3 Tl Mt e s e Lt Y R S e S P et A e s B L e et e

10 2.0

3.0

b3 B0 oo
. . [
Lo U o

1.9

1.00

16.00
13.060

2.00
4.00
1.00

QOO O OO0 00

puke
¥+

. L4 L]

OO0

W 0O 3 Oh O G B R

B0 DD B0 B ped b R b e R R
Crbo b O W 0O =3 Oh Ut o b 2 O

[
[~

B RO BB
o -1 S L

]

L
<
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@ Agri.Meteo. Sta. (GIva7-VYay OREEH W20k O HFHER : 1983~19024F

€ v

_ : )

1983 1984 1985 1986 1987 1988 1980 1990 1991 1992

JAN 03 0.0 2L5 0.0 0.0 0.0 1405 338 09 3L1

FEB 0.0 10.9 56.5 1.5 381 1055 1382 20 40.8 5.5
MAR 7206 228 527 0.7 127 9.4 64.0 61!6_ 21,4 0.0
AR L5 50,1 8.6 T7L2 637 1216 724 147 l44.8 619
MAY 123.1 913 3188 223.5 194.2 240.6 57.8 1545 193 18.5
JUN 266 200.4 100.6 47.1 2114 96.9 39.3 387 123.2 190.8
JUL  179.1 125.3 133.8 126.1 49.8 3207 76.7 3L.1 150.5 407.8
G 418.7 38.4 98.3 69.0 126.6 225.6 1316 822 59.3 155.6
SEP 4000 252.6 151.0 197.6 229.7 376.1 208.1 222.7 1512 142.0
0T 38l.9 202.2 2815 215.3 3419 2916 284.6 230.5 3045 325.1
NV 386.3 527 848 548 188.0 123 363 3.8 0.0 204
PEC 206 0.0 00 00 00 00 45 24 0.1 10.5
YEAR 2020.7 1046.7 1448, 1 1016.8 1396.0 18003 1264.0 906.0 1188.0 1359, 2
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