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: TECHNICAL SPECIFICATIONS

_ PART 1 SPECIALPROVISION ~ "

-*'?-1..'01".

APPLICATION

L _' 'ThIS speclﬁcatlon 18 applicable to “Mode] Infrastructure Works for the

f_D_anr_y_ Farming Development Pro;ect in the' Central 'Region of the

21t Kingdom of T h'a'ilaﬁd":‘- Mairi work quantities are stiputated in Section

i1 of the Terms and Condltlons of the Contract Spec1ﬁcatlons entered

. '].;02'; :

L1030

in the drawmg shall be treated in reference to this technical

speclﬁcat_lons.

rTHE ENGINEER _
’-“The Engmeer miearis the engmeer who was appomted to supervise the
Cworks by the JICA ' e

SITEREPRESENTATIVE OF THE CONTRACTOR

Slte representatlve of the Contractor shall “be * well qualified in

i constructlon or “have . enough - expenence of construction.  The

" Coitractor- shall subnnt career history of a sxte representative to the

. "Engineer for- his approval

; '.:-f;,e',1;04;'

'REVIEW OF LAWS' *

"""Thef'Cor‘itract'oi"shall3review' the laws related to preservation of public

ST L

'_ Sa_.fety'and public health etc: and shall make efforts to prevent accident

during the execution of the Works.

UTMOST CARE

i The Contractor shall exercnse utmost care - so ‘that his constructlon

operatlons wnll not damage any emstmg structure except such structures

‘as speclﬁed to be dlsmantled Any damages on such existing structure

. or fac111tles shall be made good by the Contractor at his expense.

o 93 _
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Temporary water way

- If it is necessary in the prosecutton of the works to mterrupt or obstruct .
-the ﬂow of extstmg water supply pipe, the ﬂow of artlﬂcml dralns and

the dramage of the surface ‘the Contractor shall prowde for the same :

.+ during the. progress of. the works i 1n such a, way that no damage shall'_

result to exther pubhc or pnvate mterest For any neglect to provrde for.

| :erther natural or. artlﬁmal plpehne or. dramage which he may interrupt,

\ ‘.kzjhe sha.ll be he]d liable. for all damages whtch rnay result there. from |

g durmg the progress of the works

1-07.

SITE VISITING OF THE CONTRACTOR

- 'The Contractor is expected to v1s1t the locatron of. the work and make .
his own estimate. of the facthttes needed for the work: | . In the successful

'executton of the constructton, the Contractor is. expected to fanuhanze' '

himself wrth Jocal . condtttons avaxlablhty of labor, - transportatlon-. '.

facﬂtttes water and electrlc supply, uncertamttes of weather and other'_

| -:contmgencles From mvestlgattons made at site, . 1t is beheved that

i :topographrcal condttrons are approxrmately as shown on the drawmgs

1-08.

but the nature of the materials and the depth of satisfactory foundations, -

are not guarantee_d. Ttis _expressly understood_ thatthe.;JlCA will not be -
responsible for any deduction interpretation, or oonclusions made by -

the Contractor, The JICA does not- guarantee that other matenals will

.. not be. encountered or that the proportrons of the several matenals will '

not vary from those mdlcated by the draw:ngs

BENCHMARKS

Elevations referred to the datum ‘plane are: to be: determined. from =

__fbenchmarks establlshed by: the JICA or. the Engmeer at the site of the

work
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SETTING—OUT

- The. Contractor shall entxrely be. responsible for accurate setting-out the

works 1ncludmg staking of centerlines for ptpelme and roads, etc. based

. ‘on the mfonnatmn supphed on the Drawmgs and the instructions given

e by the Engmeer

All stakes, benchmarks etc placed by the Engineer in laying out the
work_s shall be carefully guarded and preserved by the Contractor, and

 in such case stakes or. marks are misplaced or rendered useless through

. .the, eareles‘_sne_ss_ -er.--negligence- of: the Contractor ‘or his agents,

e .jemplo'yee's:_or workmen, .they shall be replaced by the Contractor at this

.. expense. .

o The: Contractor shall execute: the works to the lines and grades glven by

“the drawmgs and/or the Engmeer “The Contractor :shall, at his own

_expense;_ furmsh;all stakes, templates, pattern, platforms and labor that

o may be. requtred in setting or laying out any part of the work

-+ The costs to conform to the requtrements of this Clause shall be entered

- in.the Lump: Sum Pnce of the Mo- demobtllzatlon cost in the Bill of

1-10.

_Quantmes

DRAWINGS TO BE FURNISHED BY THE CONTRACTOR

... The Contractor shall submit the drawings of centerline survey results

and longitudinal section in two copies for the construction of pipeline

i,and;reads farm p‘orid, etc. |

. ... Contraction of any part of the above works shall not commence until

. ._t'_h_ef. Drgwings,have_bee_n-dpprbved by the Engineer, and there after no

- change shall be made to any drawing so.approved without permission

. .of the Engineer.

oI Addmon to the above, during the working execution, the Contractor

S shall at hlS own expense prepare. shop drawings- based on the Drawmgs

supplied by the JICA at needed for. performance of the works, and shall

submit them to the Engineer for approval



.'Upon completlon of' the works the Contractor shall draw up the as-

"o built drawmgs AR° accordance wrth the mstructtons grven by the' '

.ﬁ.Q.:Engmeer and shall submrt them to the Engmeer

e =;:All costs: mcurred by the Contractor in complymg wrth the requrrements

TR '-demobrllzauon cost m the Blll of Quantltres

..‘ A-10

~of thrs Clause sha]l be deemed to be mcluded 1n the 1tem of the Mo— E

'ASSISTANCE TO ENGINEER’S STAFF

~The Contractor shall render all necessary ass:stance to the Engmeer and'

shall provrde as requrred by: and for- use of the Engmeer sufﬁcrent'

quantrtres of - pegs poles strarght edges stagmgs moulds templates

: ':-_?proﬁles and all other requlsttes for checkmg the Contractor s setting.

e out and the measurement of the Works

at ."'The cost of all labor and rnaterrals requrred by the: Engmeer for the said

purposes shall be borne by the: Contractor Al -cost: mcurred by the

‘ ‘*'Contractor in complymg with: the requtrements of thts Clause shall be '_

: :deemed to: be 1ncluded in the Mo-demobrltzatton cost of the Brll of -

_ Quantmes

o120

REPORTS =

" The Contractor shall submtt weekly reports to each: work item to the

' JEngmeer

The repoit shall contain, but:"not“’linti_ted- to;_"-tl'le"followlng_ data; -

"> Weather conditions, - staff-and -_lab’or--force--'employed_‘. on the Works '-

. ‘materials used, work in"progress, work: in”prepa'r‘a'tion: laboratory test

“data, accidents; photographs progress of each- work total progress and

all other mformauon relevant to the progress of the Works.

The payment of all costs mcurred by the Contractor in complylng with -
tequirements of this Clause shall be deemed to. be mcluded in the Mo~ -

demobrhzatton cost of Bill of Quantrtles

L9l
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FIELD TEST. AND INSPECTION .

~ The field tests in accordance with the specifications and the demands

s .ﬁbzﬁ; the' Engineer shall be the responsibility for the Contractor. The

i cha:ges _f:q'r‘ such fields test equudin’g‘thq_pumping tests for the deep

well works and the running test of the. irrigation water distribution

... facilities shall be included in the item of the Mo-demobilization cost of

1-14,

1-15.

1-16.

_the Bill of Quantities...

'CLEARANCE OF THE WORK SITE

~ Upon corhp!etion_ of the works, the Contractor shall clear the site within

period of construction.

DOUBTS AND SLIGHT ALTERATIONS
If there are any difference in the contents of drawing the specification

unless clearly stated, all shall be according to the instructions of the

- Engineer, .

MO-DEMOBILIZATION

The Contractor _shall price the Mo-demobilization in the Bill of

- Quantities covering all costs and expenses for preparatory works,

temporary works and other common works such as:

— Mobilization and demobilization of equipments and materials
. (Cause 2-03 and 2-05)

— Maintenance of temporary acce.ss road and Construction of haul

foad (Clause 2-02)

- = Land hiring for the Contractor’s yard

— Construction, maintenance and subsequent removal of office, stores,

‘worksho'p_s, staff quarters and labor camps with fencing (Clause 2-
03y | | |

-~ Installation, operation, maintenance and subsequent removal of

water and electric supply system for the Contractor’s offices,

_ wo'rks_}'_lo'ps, staff Quancrs and labor-camps'(Cla_use 2-03)



' Ceuterline_ surveyand furhishing ofdrawings lCiau_Se 7-09 and'3lf= o
Assrstance to: the Engmeer s staﬂ‘ for certrﬁcates (Clause 1- 11)

Setting out plpelme roads’ and structures and stakmg of reference -

RERL pegs (Clause 1-09) =

-2 Field tests mcludmg prows:on of testmg apparatus testmg engmeer

‘.:.

- labor and consumables (Clause 1= 13) o
Submit of perrodlcal reports and color photographs (Clause 1- 12)

| Other works but not hmrted to

'_-9_8;?' :



'PART.2. TEMPORARY FACILITIES

2-01. .SCOPE . - |
L _;:.fI'ThiSEpar_t'COyers, the construction and/or maintenance of access roads,
.‘setting up of Contractor’s camp féciliﬁes, providing camp security and
the disposition of the 'Contractor? s various facilities at the end of the

.Contract, .
.. 2:02. ROADS.

12 (a). The Contractor shall improve; repair and widen, if necessary,

' existing roads to satisfactory meet his haulage requirements. He
B f-_;shall.alsox'cbn'struc't- all other roads’ within .the ‘construction area
which ‘he deems necessary in the prosecution of his work. The
. {.ir'npr.o_ving,' widening .and: maintaining - of existing roads and
<. constructing . and: maintaining: new roads shall be made by the

jCon'trabtor_at'-his_lexpense, and same shall be: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 shail 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 necessary for maintaining health, peace

and other in the camps and work areas.

(b) Thie location, construction, operation ahd maintenance of such
'.ca'mps and facilities within the areas of the A.I. Center shall bé
subjéct to the ap'proval of the Engiriecr. At least ten (10) calendar

* days prior_fo the date on which the Contractor desires to begiﬁ to
. work on in feéthrc of camp construction, the Contractor shall

-99 -,



submit for “the approval of - the Engmeer drawmgs andr_ ‘
' speerﬁeatrons in sufﬁerent detail to permit deterrmnatron of '
| ‘suntabllrty of the constructlon in. comphance ‘Wlth these

specrﬁcatlons and no! camp constructron of ‘ariy" kmd shall be

;,:undertaken untri such drawmgs and specrﬁcatrons have been

G -approved by the Engmeer A

2 04.. CAIV[P SECURITY

* The Contractor shall provrde hJS own: secunty force 1o the extent that-

he- deems necessary for mamtammg peace and order in the camps and _

- work areas and to safeguard matenals and equ:prnent meludmg fencmg '

- 2:05

. ::D'Ispos'iTION"OF CM AND coNSTRUCTIoN FACILiTIES o

© :After the completion of the work covered by ‘the Contract the entrre -

-+ .camp of the Contractor mcludmg its water supply system, quarters, :

: warehouses shops and. other facilities therem and all other temporary '

. mstallatrons_ at work areas shall be ‘remo_ved- by- the Contractor and the

| +.site shall be.cleared. - -+ . e

© 2-06.

PAYMENT _. _
There will be no separate payment for complying with the requirements
of this part. The expenses incurred by the Contractor shall be incladed

in the item of Mobilization and demobilization as indicated in the Bill of

" Quantities. -

-100%"



- PART 3 CA

3:01.

RE OF WATER DURING CONSTRUCTION =~

SCOPE

oI é'cc’o_fdaﬁce with specifications contained in this part, 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 déwatering foundation areas and the construction of temporary

bulkheads necessary for the protection of construction operations from

‘encroachment by water.

DRAINAGE AND PUMPING. .-

~ The Cbntfag:i_or_ shall be-responsible for dewatering the foundation areas

i 50 t_hat;wOrk-;may be carried on in a suitably-dry condition, draining

- and/or -pumping -all ‘water. during the process of construction until its

" completion. The contractor shall’ construct drainage ditches, holes, or

.. -culverts; furnish, operate, and maintain at his'own expense all necessary

pumps,-to keep all ;W_ork arf:as in ample dry condition, and prior to final

- acceptance of the work by the Contracting officer, the Contractor shall

- remove, fill or:plug all temporary drainage structures and pumping

i . ~equipment at his expense. -

3-03,

PAYMENT

;_Nb;-;_,separate payn.lent:shall b'e. made for.the-care of water during

~construction, -But: the cost' of furnishing, constructing, operating,

'm'aintairiing'; and removal of temporary drainage structures, canals, and

. -..pumping syété.miahe¢essary"to.akeep construction: operations free from

.- -water shall. be:' included. in the -item of the Mo-demobilization as

L i_ﬁdiqaﬁ_ed_i_ﬁ the Bill of Quantities. . -

-101 -



. PART 4 EXCAVATION AND FOUNDATION PREPARATION ' i !

4-01.

SCOPE

- accordance wnh the: Speclﬁcatrons contamed m ‘this part, and as

shown on' the drawrngs or: otherwrse dlrected by the Engmeer the

- Contractor shall perform all. requrred excavatlon and foundatnon )

‘;_--Preparatlon pertinent: tot th e works. i ar SEHCT

@

EXCAVATION

General

~ Excavation under these Specrﬂcatrons conslsts of the removal o

- ::';'haulmg, dumpmg, ‘and . sat:sfactory dlsposal of all matenals from .

L requrred excavatrons for the: works Excavatlon shall be performed Y

i ;to the lines and grades shown on the: drawmgs or estabhshed by the .-
-:Engmeer The Engmeer may modrfy slopes of excavatron to ﬁt
E condltrons encountered dunng constructlon Such changes or_'

i:modrﬁcanons:shall not be cons_rdered__-by -the C_ontractor;as a basis -

- for additional comp'enSation over end"above'the" unit prices bid. All

(b)

-necessary precautions shall be taken t0. preserve the ground outsrde o

the specified lines and grade in the soundest possrble condmon

Classification of Excavation = -

- For the purposes of ‘paﬁne’nt' -eXcavation“shell*”be classiﬁed' as

- “Rock- - ExcavatiOn” -and* “Common Excavatron - “Rock

- ‘Excavation” shall mclude all sofid rock i place and/or detached

- pieces.of rock of more than 1 cubrc meter m volume whlch cannot -

- be removed unless loosened by any ofie Ot comblnatlon of blastmg,-

barring, wedgmg, and dozmg or: haulmg with:: machmery SOlld T

rock in thls class is dtstmgulshed from soﬁ or dlsmtegrated rock,'_ S

- which may also requrre blasting before removal, in that rt is of such '

~ hardness as may be loosened or broken down by manual tools

Co-1024



“Common Excavation” includes all materials other than rock
classified as abbve, iné]uding but not restricted .to eaith; gravel,
soft rock and also detached pieces of rock less than 1 cubic meter

in volume.

2 (e) F,b’unda‘tio_n i_n-Loose Material

S 403

-~ When the :surfat_:e:of excaVatic_m_updn or against which concrete or
. _liner for lining or ernbankme’nt fill is to be placed consist of loose
: "‘,__'r.naterials,- the said loose materials shall be removed or replaced
with :su‘ifable materials and compacted in 4-manner satisfactory to
the Engineer 'The.cost of removing the loose materials shall be
paid for under the pert_inent bid items for excavation. The cost for |
_-the replacement with suitable materials and the compéction of the

~same shall be paid for under the pertinent bid items for fill.

DISPOSITION OF EXCAVATED MATERIALS

The .contractor shall submit for the ‘approval of the Engineer locations,

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

the Contractor propoSe_s to use for the work under the Contract, and

" any kind of disposition shall not be undertaken before obtaining the said

.'-z_app'ro_va!:. ~Excavated material not suitable for fill or otherwise not

... needed shall be wasted in approved spoil areas. Spoil piles shall be -

R -cdn'structed_to the stable slopes of the material being wasted. Any spoil

.;_,_p,'ile_ exceeding two (2) ‘meters in height shall not be performed. Soil

.+ material shall be spread ‘and‘grad,ed so that surface drainage will not be

4. _.concentrated and will not create-and/or accelerate undesirable erosion

.. ©. inspoilareas. .- o

 4-04.

DEMOLITION, REMOVAL and DISMANTLING
_ When specified in the drawing or the Engineér, existing concrete and/or

stone masonry structures, such as concrete masses, stones, etc., shall be

demolished and disposed of accordingly.

Co =103



4-05 Foundatlonpreparatlon A A P s

(a) Fill on Earth _ .
All honzontal and sloped earth surfaces upon which embankment
material is to ‘be: placed ~or -otherr-foundatlon surfaces whose
locatlons are speaﬁcally mdlcated by the Engmeer shall consist of |
. _undrsturbed or compacted materlal and shall be clean, darnp, free .
: from standmg or: runmng water and free from orgamc matter and.'
.. shall be sr_ntableas a founda_tlon for the material to be placed upon

' '=';f‘=(b)*?-Cbncrete*f,=??~“ sk 0 " |
All horizontal and.’ sloped 'eart‘h-‘.surl'abes.u'pon"which concret.e is.to -

be placed shall be undtsturbed or of approved compactlon, clean-

and: damp, free from standmg or’ runmng Water and “shall be

S otherwrse su1tab1e as-a foundatlon for the' concrete to be placed

:?.upon them
© 4-06.. MEASUREMENT FOR PAYMENT" 10 1

. A survey of the areas to beexcalvatedshall-be made by the Contractor

- .prior to-the commencement of the ‘work under the ‘Contract, and all

" measurements of excavation’ shall _'bfe-:bas'e_;d' on' this survey without .

: regard to- any change that ‘may occur dunng the pi‘o'secution of the
-work. All such surveys shall be the subject to check and approval by
- & the E_ngmeer Volumes. will be computed and shall ‘be the amount
between the original ground-_detemuned by:tl'_le sur_vey-eand the slopes,"'

lines and grades shown on the drawings or established by"t_he Engineer. | _ |

_104- o -



PART'S FILLAND BACKFILL - . = .

5-01.

'SCOPE

In accordance with the specifications contamed ‘in this part and as

shown m the drawmgs or otherwise” directed by the Engineer the

. Contractor: shall furnish- and place the earth fill for the works, backfill

oo for 'related_;stmcturés. - Any-work :of fill 'and backfill shall not be

o cominehcéd- without prior approval of the Engineer. The slope of the
" embankment shall be finished. to- the designed gradlent by providing

: fixed: rules

Backfill, as u:sed-hereih,'ﬁ is defined as refill fb’r-structures. The materials

g - -used for 'béckﬁll'fb_r structures shall be free from roots stones of more

than five (5) centimeters in diameter, and other: objectionable materials

..+, and subject the approval of the Engineer.: Backfill materals shall be

" .pl'abed in layers, each layer being noi more than-twenty (20) centimeters

o trick bcfor_e-compaction,.'thoroughly,_compacted by means of power

B tampefs or other means of a.ppr'oved by the Engineer.

503,

.' : FII:;L-' -

' (a) Lmes and Grades .

* The fills shall be constructed to the lmes grades and cross sections

indicated on the drawmgs unless . otherwise  directed by the

L Engmecr . The Engineer may increase or decrease the slopes of the

L ‘ﬂll or.make such, other change.in the design as may be deemed

| ,";__-necessary to produce.a stable. structure Change i in quantities of

- =‘,matenals resultmg from prescribed changes in section, shall not

e ,-;_;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 drawings will be allowed in the finished

2105



i _'-The contractor shall mamtam and protect the ﬁlls ina sattsfactory .

* surfaces of the embankments except that the tolerances shall not be '

* continuous over an area greater than twenty (20) square meters..

Conduct of the Work

Bt *ccndmon all times: unttl ﬁnal completton and acceptance of all

2 :work under the Contract. Any approved fill matenal whrch is
S rendered unsurtable after bemg placed in the ﬁlls shall be replaced

' "T-":.-by the Contractor and no addltronal payment wtll be made there.

o .The Contractor shall excavated and remove from the ﬁlls any

matenal which the Englneer consrders ob]ectronable and shall also

-drspose of such material and reﬁll the excavated as drrected all at

no addlttonal cost to’ the JICA The Contractor may be requrred tc e

< TEmove .at’ his own expense any ﬁll materral placed outsrde of

L prescnbed slope: lmes-~-

“ fWhen the excavatron of su1table ﬁll matenal from requtred

. excavation. and- approved borrow sources progresses at a faster

“irate than placement i the fills, such: excavated matenals -may be

: (c)

' stockpaled at approved locations untrl t.tse is authonzed

| No separate payment will be made for stockp:lmg or reloadrng and

hauling of this materlal to its place in the fills and’ all” costs in

connection therewith shall be mcluded in the appllcable contract _'

-unit price for the fill matenals

Matenals

- The Contractor shall subrmt for the approval of . the Englneer"

- locations; areas,’ drawmgs and: other necessary specrﬁcatrons of

r".bo:rrow-a_rea which the Contractor prcposes-to use f_or__obtarmng fill

‘material. - “Materials for fills shall‘be: secured from required

--excavations‘and from the borrow areas as ‘approved. There is no

- ~guarahtee that all the materials in any borrow area will be suitable

- for use in- the fills and the Contractor shall: move or modrfy his

'operatlons to avord unsurtable matenal The Contractor shall -

| :_-106-‘;_



' maintain and operate- sufficient excavating and hauling equipment

s0 that an adequate amount .of fill: material from all source is

3 avallable as.required. Operations in borrow areas shall not be on

,;.danger. ro_ads,-‘bulldmg,»or structurés, Borrow areas shall be

graded;torprovide drainage from all parts of the excavated areas,

. ... 'When operations.in.a borrow area have terminated, the area shall

be dressed to a neat-and orderly appearance, as approved by the

_ Engmeer Any additional material needed shall be obtained from

sources approved by the Engmeer

S ‘Matenals-_ contalmng.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 Engineer.

@

Placement . -

" No fill material shall be placed on any part of the fill foundations

until such areas have been inspected and approved by the Engineer

.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.

The fill material shall be dumped spread in horizontal layers having

an uncompacted thickness of not over 20 cm. When material is

{.-. spread, chunks larger_- than 10:cm in size shall be broken down by

- approved means or removed. -

Compactlon

PR Aﬁer a layer of fill material has been dumped and spread, it shall be

;- compacted : by hand -operated mechanical tampers or by other

compaction machine. approved by-the'Engineer to a density more

L than 90 percent of the maximum dry densxty of the material or to a

E‘.densnj,r specrﬁed by the Engineer.

L -_;Flll placed around structures shall be compacted by hand operated

- _;,_{_‘-;-mechamcal tampers or-by man: power to a densrty equal to that

1;'::,_spe01ﬁed for the other earth full,..

-107--=



(f)

Addmonal compactlon

+=1fin the ¢ opnmon of the Engmeer the deslred compactlon of pomon '

-~ of the embankment is not secured addmonal compactmg operatlon :

'-"shall be made over the surface area of such desngnated pomon untxl o

R the desired compactton has been obtamed w1thout addltlonal cost
S _5-_,-_to the JICA S8 e

Quahty Control

. _.(-g). ._

' *f"?-";:‘.;_lf it.is- requtred tests for monsture eontent and density, and other

“all necessary tests: wﬂl be made by the Engmeer and from these’ -

2o tests, COrrectlons adjustments, and modlﬁcatlons of methods N

(a)

matenals and ‘moisture contents may be made in order to s_ecure

sattsfactory dens:ty of the fill matenals The:”‘.Ccnt'ractc'r shail

D prowde necessary unskﬂled labor m obtammg and preserwng o

SRR -samples

504, MEASUREMENT FOR PAYMENT .0 { /ot

Fill

1) Measurement : _ .

-‘Measurement “for payment of ﬁll wﬂl be calculated on the
number of cubic: _rneters _of‘ ~material ..~placed between the
foundation lines as determined ‘on the baSi_s on drawin.gs or.a
survey made after com'[':l_etion.' of -the'e’_xcavatidn and foundation

preparation and‘-the"lines'f'gfades'and"'slc'pes shcwn on' the

« .. drawings. No - allowance wnll be made for foundatton or |

- embankment settlement

- 2) Payment

Payment shal_l _*c'onsti_tute'-'ﬁil'l'lcempens_atio'n_“for all work m ) o |

-~ connection ‘with the excavation frori borrow areas"inch'1ding'_

cleanng, grubbmg and s’mppmg of borrow areas, haulmg, . s

'stock-pllmg, rehandlmg, foundatlon preparatlon, placlng,
- 108 - | :




- spreading, sprihkling, dryfng, . breacking - up, cdmpacting,
removal of objéctionable material, and all other work required

for the conStrudtion,'prdtection and maintenance of the fills,

. +'Ne 'adjusiment':in-payment'will. be made for substitution of

- materials and. for additional-compactio'n. :

- (b) . Backfill:
.Measurement for payment of backfill shall. be calculated on the
‘numbcr of cubic' meters of matenals placed among the original
i ground line; or designated line of backﬁil-a_nd the structure and the
| neat pay linés of excavation shown in the drawi_ng. Paymént'will

e - ‘be made _0h' the unit price bid per cubic meter of backfill.
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3 PART._drC_ON(__Z:R._ETE:WORKS:._'i=

SCOPE

e In accordance with the Specrﬁcatrons contamed herem and as shown on_ e

the detall dramngs or otherwrse d:rected ‘the Contractor shall

' (a) Furmsh all materials, and manutacture transport place ﬁmsh

protect and cure concrete

' ~(b) Furnish; construct erect and dlsmantle forms

o () Construct expansron and constructlon Jomts and ﬁlmlsh and place

waterstops Jomt fillers; and sealmg compound 1f requlred and

ke '(d)__ Prepare, clean, cut, bend andrplace steel rel_nforc_ement._ .

602,

 (a)

()

CEMENT

"General

Cement for mortar and concrete work: shall be Portland Cement

which conforms to the requirements of the Standard Specifications . -

for Portland Cement (AS.TM, Designation Cl'50469).

Storage

.Cement shall be stored in.a dry, weather tlght and properly' B

ventllated warehouse with adequate prowsnons for the prevention

of absorption of moisture, A.ll storage fac:lmes shall be subject to_

- approval and shall be: such as to perrmt easy access for 1nspect10n

and identification. Cement which has been stored for more than

one month or which is suspected to. be damp shall not be used'

unless otherw:se approved by the Englneer

RIS TT R



' 603. FINE AGGREGATE

@

Composition

- Fine aggregate shall be natural: sand not-including organic matter

;- ‘and other foreign substances. .

G

Quality and Grading

-+~ 1) Quality:. Fine aggregate shall consist ofhard, tough, durable,

. ‘uncoated particles. The shape of the particles shall be generally
«-rounded or:cubical and reasonable free from flat or elongated

o pieces. - The ﬁn'e'aggregatershall conform to the following

.. specific requ:rements

12) 'Grad:ng Fine aggregate shall be well graded from fine to

. ~coarse -and ‘the gradation shall conform to the following

- requirements as delivered to the mixers:

Sieve Designation Cumulative Percentage

U.S.8td. 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.

Storage |

.Fme aggregate shall be stored in such [ manner as to avoid the

- mclus1on of any forelgn matenal in the concrete Sufficient live

'storage shail be mamtamed at all tlmes to permit continuous

placement of concrete at the rate specified,

=111



| 6-04 COARSE AGGREGATE

(a) Composmon . EEE _ :
Coarse aggregate shall cons13t of. gravel crushed gravel or rock or .

a combination of gravel and crushed gravel or rock

(b) Qualrty and Gradmg B EERE I £ _
l) Quality: Coarse aggregate shall consrst of: hard tough durable '

i ,1—':_ o clean and: uncoated partlcles All foreign matenals and dust

'z shall be removed by adequate processmg The partlcle shape o

C -'_:-..-‘:of the smallest srze of: ‘criished-: coarse aggregate ‘shall ‘be
generally rounded or cubxcal and the coarse aggregate shall be.
- 'reasonably free from: ﬂat and elongated pamcles in all s1zes
1 2): Gradmg The coarse aggregate shall be well graded from ﬂne to
coarse.. The gradmg of the aggregate as del:vered to the rmxer

shall be as follows
e el PerCenthWt
- Sieve Designation .*". Passmg Individual Sieves
U.S.8td, SquareMesh . 3/4” Max.
17 E E ) 100
a7 T o0-100

3/8” . 20- 50
3) Size: Unless otherwrse'dlrected the maximum sizes of coarse

o aggregate to be used in the various parts of the work shall be
3/4 inch. R

4) Storage Storage of coarse aggregates shall be as that spectﬁed '
“in Paragraph 6—03 (c) for ﬂne aggregates

RS bV ISR




6-05

AGGREGATE SAMPLES
Samples of the aggregate shall be furnished at a point designated by the

Engineer for his approval at least ten (10) days in advance of the time

o when the placmg of concrete is expected to begm

. 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 desi'gn the mix propoértion for every class of

. .concrete placing for the approval of the Engineer. The Contractor

e - shall - carry out the ‘mix text in case of being 'r'equested' by the

‘Engineer. The test is to be made at the expense of the Contractor, -

L . (b) The compressive strength of the age of 28 days shall be as follows

-+, .-and desirable mixrpro'portion:is also. indicated.: -

Minimum 28 days . Mixing proportion by

) Compressive volume cement :
" Class ~  strength fine aggregates :
- S o o Coarse aggregates
“A(Reinforced concrete) 210kg/em*  © 1:2:4
‘B(Plain Concrete) | 160 kg/cm? _ 1:3:6
C(Concrete layer)  135kg/em® 1:4:6

Other proportlons for mlxmg demgn may be 1nd1cated by the Engineer

at the snte of work 1f it is nccessary



" 608, _'NnerG

@

- Concrete shall be mixed by portable concrete mixer unless”

(b)

Pelllhaa

Equ;pment ( -

'othervnse approved by the Engmeer :

Measurement

. The: measurement of every mgredtent of condrete shall be made 1n -

i (c)

o 'rThe ‘mixing trme of concrete shall be more than two (2) mmutes -

wetght Nevertheless the measurement in volume is adrmtted f

subject to the approval of tie Englneer A RS

-Mlxrng Tlrne and Method

.and less than ﬁve mlnutes Over nnxmg, requrrmg the tntroductton :

“of addttronal water to preserve the: rcqurred consrstency, will not be

permitted. . The mixer .,hall be completely emptred before recetvmg o

* v the matenals for the succeedrng batch and shall be: kept clean and:

- washed out after stoppmg work at the end of each shlﬁ

On commencmg worlc, the ﬁrst batch shall contarn sufﬁcrent excess

of cement sand and water to coat the rnsrde of the drum to avord

the reductron of the required mortar. content of the mix. .

609, CONVEYING

(@

General -

Concrete shall be conveymg from mrxer for forms as rapidly as

"practrcable by methods whlch will prevent segregatlon or loss of e

mgredrents There shall be no vertrcal drop greater than 1. S meters |
except where :suitable equipment is provided to pr_ev_ent_

segregation and where specifically authorized,  Belt conveyors,

“chutes or ‘other similar equipment - in w_hich the concrete .is |

~ delivered to the structure in a thin, continuously exbosed”'ﬂow will

ot be permitted except | for very llmrted or 1solated sectlons of the B
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| =work_. "Such écjuipfhent- shall be arranged to prevent objectionable

-segregation.:. g

. 610. PLACING . =

Approval -

A_pproval of the Engineer- shall be obtained before _staning any

. concrete pour.

. Concrete shall be worked into the corners and angles of the forms

_Gfene.ral' sera

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

water 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

" X8 appfo\}_al.

- The aggregate shall be_ cooled by wetting if it is drier than the

Céoling o.f_AggFegates S

. condition known as saturated, surface dry.

@),

COnorctc on Eaﬂh ,Foundati_on e

Al concrete shall be placed.upon clean, damp surface free from

-_s'tariding or running water. Prior to placing concrete, the earth

foundation shall be- satisfactorily. compacted in accordance with

‘approved m'_ethod‘s_.r iy

<115 -



(e)

- fragments Toi insure a ﬁrrn and t:ght bond between fresh concrete'r -

Concrete on Other Concrete s :
 Surface upon or agarnst which concrete isto be placed shall be '

clean free from oil, standmg or runnmg water rnud drummy rock, .

-objectronable coatmgs debns and loose sermdetached or unsound LT

and other concrete concrete surfaces wherever necessary, shal] be

ik chlpped or roughened as’ drrected by the’ Engmeer All surfaces

shall be wetted thoroughly to keep them in.a completely morst:_ '

. condltron before placrng concrete All approxrmately honzontal

;surfaces shall be covered w1th a- layer of mortar of the same

e :cement—sand ratlon as used in the concrete rmx before the concrete -

s 1s placed

i 6-"1-1';-;'_--FORMS Gt

(a)

General

~*Forms- shall be used wherever necessary, to conﬁne the concrete _

and shape it to the- requrred l1nes or. msure against contammatron

| of the concrete. Forms shall have sufﬁcrent strength to wrthstand- -

the pressure " resulting frorn placement and vrbratron of the

. concrete; and shall:be maintained rigidly in corfect position. Forms

shall b‘e:'_sufﬁciently “tight 'to- prevent loss "of mortar from the

‘concrete. Forms for exposed SurfaceS'against'wllich backfill is not - -

to be placed shall be lmed with & form* grade plywood or sheet_

. steel Steel panel forms may also be: used

()

Cleaning and Qilintg of Forms® e _
At the time concrete is placed in the: forms the surfaces of the -

forms shall be free from encrustatrons of mortar; grout, or other

- foreign material that would contarmnate the concrete or mterfere o
: w1th the ﬁrlﬁllment of the Speclﬁcatrons requrrements relatlve to
the finish of formed surfaces Before concrete is placed the'i o

surfaces of the forms shall be orled wrth a commercral form orl that.. SR
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~ will effectively prevent sticking and -will not stain the concrete

.. surfaces. -

Removal of Forms ;- . -

+-Forms.shall be removed as soon as practicable in order to avoid

. ;_C-:_d_e'_lﬁy_-in curing ar_id to make possible earliest practicable repair of

.. surface _'imperfecti('ms, but in no case shall they be removed before

: -w-.;;_‘appro'val- Any*needed repair. or treatment shall-be performed at

.- onee; and shall be followed lmmedlately by. the. specified curing.

Forms shall be removed w1th care s0:as. to avoid i injury to the

: concrete, and any concrete so damaged shall be repaired.

(a)

" 6-12.. CURING AND PROTECTION = . -

General

«+.All conerete shall be moist cured for a-period of notless than seven -

R (7 consecutlve'days by an :approved=_method or combmatlon of

.. methods: applicabl'e'%'to local conditions, except that the curing

period méy be reduced to three days for concrete:made with high-

' early-stlrength cement. The Contractor shall have all equipment

)

| needed for adequate curing and protection of the concrete on hand

* and ready to install before actual concrete placement begins.

: ;Water Cunng

Concrete shall. be: kept: wet. by covenng with an approved,

,watersaturated matenal or by a system- of perforated pipes or

i mechamcal sprmklers or:by any other approved method which will

_;_kcep all sur_f_‘a_cgs contmu_ously (not periodically) wet. Water for

,_c,lrri_r_lg "s_hallEbe:-generally:'ciean and free from any element which

s rmght t‘;au@“objectibnable, stai_ning or discoloration of the concrete.



6-13

| -_i.i -Concrete that is damaged or honeycombed must be removed to sound

REPAIR OF CONCRETE

_Repaur of 1mperfectlons in formed concrete shall be completed wrthm . |

'twenty four (24) hours after removal of forms at no addrtronal cost to.- |

the JICA Fms shall be neatly removed from exposed surfaces'

+..concrete and replaced with: drypack mortar, or concrete as heremaﬁer o

o _--.‘specrﬁed Where large bulges and abrupt rrregulantres protrude the.

iy protrusrons shall be reduced by bush-hannnenng and' gnndmg Drypack '

o ﬁllmg shall be. used for: holes left by the removal of: fasteners from the.

~.-ends of form tie rods £ lj";.ls i el e e o e

'DRYPACK MORTAR o S
- Drypack shall consist of a mlxture (by dry volume or. welght) of one (1)
part cement to 2-1/2 parts of _sand conformmg.to paragraph 6- 03. Fine

Aggregate, except that, in gradation, 100. % shall pass a No.- 16 sieve.

“Only enough ‘water sh'all'be"us'ed' to produce a":r’n’ortar: which, ‘when

o ~orused, shall strck together on being: molded 1nto a ball by a slrght

s :f_=_pressure of the hands, and shall not extrude water but wrl] leave the

handsdamp

i 6-15.

'STEEL REINFORCEMENT -

(a) General _ _
The Contractor will furnish all st_eel- reinforcement in accordance

~with the drawings and: the _theseisp'eciﬁeatio_n_s_. The Contractor

shall prepare, clean, cut,: bend and place.'éll-*reinforceméntS, as
* shown ‘on the: detail’ drawmgs or as- otherwrse drrected The |
* ‘Contractor shall furnish - all- chams supports and tres AL |

- reinforcemént shall be reasonable free ﬁ'om loose flaky rust and_. -

2 scale and free from oil, grease -and- other coatmg whrch rmght

destroy or reduce 1ts bond wrth concrete

RIS,




- b) Concrete Covenng

- The distance from the edge of the -main- reinforcement to the

: concrete surface shall be 5 cm except such pomons as shown in

_ .the drawmgs The concrete covermg ‘the stirrups, spacer bars, and -

L . similar secondary réinforcement may be reduceéd by the diameter of .

S such bars, unless otherwise indicated.

. ,;'7',(0)_.Lapping'- ST P
.= Lapping length at joints of the reinforcing bar shall be at least thirty

..., times of the diameter. of bar and shall be bound by steel wire,

:-'All_.r_einf‘or_cements shall.-be.secull'ed in. place by use of metal or

'« - CONCrete. SUPpPOrts, 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 exposed or contribute in any way

to the discoloration or deterioration of the concrete.

' 6-16 MEASUREMENT FOR PAYMENT

(a) 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 s_h_own on the drawings.

2) No deduction will be made for rounded or bevelled edges, or
pace occupied by metal work, or embedded items such as
supports, spacers of ties. The cost of construction joint
'treatment with the attendant loss of material shall be included

“in the umt price bid per cubic meter of concrete.

- 3) Payment a the unit prices bid shall constitute full payment for all

' costs for concrete work The costs of any dewatering required

to mamtam dry condtttons dunng the pouring of concrete,
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fumlshmg matena.ls and mstallmg and removmg formwork, _' '

shali be mcluded in: the umt cost 3'.=ai L

(b) Steel Remforcement ' SNSRI

A Measurement for payment for ﬁxrmshmg, prepanng bar cleanmg,

_ cutting. bendmg, and placmg steel remforcement by the Contractor o

will be based on the number of lulograms placed in accordance s

- :wnth the detatl drawmgs or.as othermse dlrected Payment will be )

3 -;;_made for. steel in laps as shown on the drawmgs where bars are

4 welded; paym_e_nt .w;li:.be-:made__,. aslf t,hGY, zyv_ere_lappe_d. _ Payment -

. will not be made for steel in laps or used which are solely for the

| rconvemence of the Contractor Payment w11| be made at the unit

+ .+ price:bid for- steel remforcement No separate payment wﬂl be :

SEERe made for steel remforcement supports and the cost thereof shall be :

i mcluded in the: umt pnce btd



 PART 7 DEEPWELLWORKS = . -

701,

SCOPE

" The. Contractor shall construct two (2} deep wells as spec1ﬁed herein,

One shall be ‘constructed in the Pathum Thani Al.Ceénter and the other

+.-+one: shall: be provided in- Chai Badan Dairy: Farming ' Demonstration

. i Center The detailed locations of the wells shall be as shown in the

' drawmgs or as directed by the Engineer. -

~This specification covers. construction of deep wells including electric |

- prospecting, drilling, bore electric logging, installation of well casing

. .and scteémgra‘vel shrouding, development, pumping test, installation of

) submerglble pump, etc. The requirements for execution of work shall

be as follows

- Pathum Thani _. Chai Badan

- WellDepth: . - .. ...300m- = . 80 m
Drilling Dia: - - $200mm . $300 mm
Casirlg:ﬁ‘ . L ASTM casings - ASTM casing

o - sch40 $100 mm - * sch 40 $150 mm
o 'Dep.th of Pump: = - Approx. 70 m . Approx. 30 m
i Design Discharge: 42 Vmin ~ 250 Ymin

'_l‘he-‘d,ee.p well of Pathum Thani giving less than 42 /min discharge and

3 - the deep well of Chai Badan giving less than 180 /min discharge will

= ..-'n_o't_jac_;':eptable;“ B

703

ELECTRIC:-PROSPECTING. e

* . The contractor shall conduct an electric prospective survey and arrange

B a'-qualiﬂed"a.nd approved,engineer to perform the electric prbspecting

~ for wé,ter-engi_ne'er to perform the electric prospecting for water-bearing
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- -stratum around the pomt of. deep well to be dnlled in' the Chat Badan B

; .7:-04;..: o

Dalry Farmmg Demonstratlon Center

DRILLING .-

by .(a) ‘The borehole site to be dnlled shall be dlrected by the Engmeer

ik (b) The contractor shall provrde at the srtes all necessary construction

equrpment and deep well matenals for constructlon and msta]latlon _
-' of wel! except the. Supphes by the JICA;. and ‘shall transport the

Supplles and other equrpments or matena]s necessary to the sites.

() The contractor must keep techmcally quahﬁed representatlve at-

- vwork snte with. authonty to rnanage rand’ dlrect the work The
f'rfContractor shall - execute the works ln accordance ‘with  the

m specrﬁcatrons and under the: dlrectlorls of the Engmeer

© (d): The contractor shall keep in accurate dnllmg log of each borehole

including a descnptlon of' all materrals encountered and thelr' |
locatron in the bore hole in a manner and form as approved by the
Engineer: ‘The contractor shall dehver to the Engmeer the ortgmal
of all records and such records shall become the property of the
CJICA. ot : '

" ’(e) The detailed infonnation such as depth of _'streturn, color etc. Must -

- be noted as the drilling progresses and supplied in the form of bore
logs. - For each well' the Contractor-is requlred to" supply one
sample of - each different: : stratum encountered in a sample
containers. Where no noticeable change of strata is 1nd|cated,_

- sample is to. be collected at a maxirhurn' of 10° ':depth intervals. The
¢ sample contamers shall be polyethylene bags or plastlc jars.

®H The Contractor shall conduct a bore electric loggmg munedtately
after drilling in order to decrde the length and depths of the screen _
The Contractor shall arrange a quahﬁed and: approved engmeer to
-~ perform the bore electnc logglng |



“.1705. CASING PIPE AND SCREEN -, .

(a) General -
o The actual lengths of each size of screen and casing pipes to be
' installed will be determined through the sampling and the bore
e ;.elect_ﬁ;c logging in thefield by the Contractor with the approval of
SRy ';t'he Engi'neer‘- It shall be Contractor’s responsibility to schedule the
.' .- work and maintain liaison with the Engineer as required to permlt :

S "éthe Engmeer to render tlmely decisions in these matters.

~ (b) Screen
o The depths at which screen will be installed will be determined in
o ‘consultation with the Engineer in'the field: The E_hgi_neer will also
;oosee that the screen is placed at the proper depths. The screen shall
.- be stainless screen coiled ‘with stainless steel wire or 'a.pproved by

" the Engineer. -

(c) Casmg
- The length of casing pipe to be installed shall be decided in
‘consultation with the Engineer at the site. Casing pipe shall be
- _ASTM_'(A-IZ_O) and installed using screwed jointe.or_ field welding
L with ﬁ_xtﬁre. to keep the joints straight.:
. The bottom of the.casing shali be provided with a bail plug.

~ (d) Gravel shrouding
The ahnuler space between the outside of the casing pipe and the
wall of the dril]ed hole shall be gravel _shrouded' by the C_ontr_actor
j.'_,.frq'm;the bottom up -t§~:fh3' leveli determined in consultation with
:'-'-__'the_-f E_.ngihe'er_ by peun'_ngl _g'rave]‘ with constant circulation of water

g . t:_hro'ﬁgh' a hppp’er,;ﬁtt_e_d Et-the top of 1 1/2” pipe having sufficient

: lehgthuto_ be, lowered to the bottom of bore hole, - -

-123-



: .ﬁxtures and boreho]e

- Aﬁer completron of the gravel shroudmg, the’ remmmng annular _—

_' space above the top of the gravel shrouded shall be filled by clay -

and the top portron of annular shall be sealed by cement concrete

“ Filter gravel for- shroudmg the annular space between tubewell'_'- -

The gravel for the ﬁlter shall cOnsrst of the best natural matenals

+ available; It shall be washed clean preferably rounded hard .

7-06

- 7-07.

3-4snhceous materlals contammg no 1ron pyntes coa] mrca shale or -

-*-_srrmlar lammated ﬂalcy of fra,ngxble partrcles and shall conform to

the following gradmg or such gradmg as may be ordered by the -

e Engmeer
i B.5.410 Sieve No. - e :_Perc_en'ta;ze passing o
VA e e 100
' 1/8 275 =95
16 o veiaie15e37
25 5.2
R 1
DEVELOPMENT

* Immiediately after the casmg ‘and: packmg of borehole were completed
the bore shall be- developed by means _of jett_mg, sur_gmg by water or air, =
- and water lifting by air as instructed by the Engineér;

The development shall be continued until the ltfted water is ]udged to be .

free from sand.

'PUMPING TEST -

-~ The pumpmg test shall be’ conducted on the completed borehole unless
"otherwrse mstructed by the Engmeer employmg the submersrble ‘motor ;.'

‘ 'pump and/or other- devrces The Engmeer will’ select any appropnate

_constant discharge rate after consrderatlon of the result of developmcnt. '
ora prelumnary pump test. The arr—left devrce may be employed when:'_' _

 the Engmeer Judges that the appropnate dlscharge rate for thc test 1s o
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_'t_oe small- 'a_gei_nst-’,_t:he._applicable rate of the - submersible pump. The

| dischafge-rate'-for_,the test shall be those which maintain the water in the '

bdrehol'e for thi’ee hours or more.

- The- dlscharged water may not return- mto the borehole. The water level

Cin the borehole shall be measured from time to time in the courses of

- drawdown as well as recovery after the water pumping is stopped using
~the water-level detector. ~The interval of water-level measurement shall

_ be as below:

o - Every one minute for the first 10 minutes;

SR ~ Every two minutes for the period of sequent 10 to 20 minutes;

- 'Every'ﬁve minutes for the period of sequent 20 to 60 minutes;

‘—_ Every ten'minutes for the period of sequent 60 to 120 mmutes

= "Evely twenty rmnutes for the period over 120 minutes;

- The water-pumping: may be stopped when the water-level comes to

~stablé or as instructed by the Engineer.
-The recovery test may be termindted at 60 minutes after the water

. pumping has stopped.

The best effort shail be made to keep the diseharge: rate as constant as

: possible. The rate shall be measured by any appropriate device

approved by the Engineer. The temperature, electrlc ¢onductivity and

B CipH of pumped water shall be also measured at every 60 minutes durmg

7-08.

"‘water pumpmg

'SAMPLING OF WELL WATER

The water sample shall be collected at the Borehole Test for water

: quallty analys1s '

An on-site samp_le‘water;:quality-‘ test shall be conducted for the newly

‘drilled -wells ‘and ‘a laboratory test' using' WHO standards shall be

- conducted for an average of 1 in 3 deep wells.

- Water analysis at the- laboratory shall be made on collected water

sample eoveﬁng the fdllowing items;

Turbidity, Color, Odor, Residual Content,
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* . Potassitim jpex"-rmin':gaﬁ‘a-te'tle''r’r:létirtcl -‘ ‘pH:\ialue' il

| -."’.'-:f.”Nltﬂte Nltrogen, Ammomum Chlonne

' Hexavalent Chrormum, Total Iron Copper Total hardness |

Chlorlde Tota} Contents of rmcro-orgamsms Cohform germ

7 09... PUMP INSTALLATION

:.;'-::.Submermbie Pump shali be mstalled ﬁrmly onto the borehole drrected _'

by. the Engmeer

" The detail of: msta.llatlon sha]l be: subject to the: pnor approval by the

e szngmeer through the shop drawmgs prepared and subrmtted by the

e Contractor,

7-10.

'CONSTRUCTION OF APPUR’FENANT FACEITIES i

"The borehole platform and other faorlltles shall be constructed on the_ -

. site as mstructed by the Engmeer in aocordance wrth the shop drawmgs_

L _.'-approved by the Engmeer

-.7'11.

.. (a) General

~, One-unit of submersible. pump for the deep well in the - Pathum '
Thani Al Center shall be supph_ed by the ,Cont_ractor. The pump
f’or the deep well in the Chai dean Dairy Farmidg_ Demonstra'tio'n:_
Center will be supplied by the JICA.. 0 S

(b) Descrlptnon and Specrﬁcatlons

The submersrble pump to be supplled by the Contractor shall be as

follows orits equrvalent approved the Engmeer
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- Head - S 1008
| _'M_a_terial T Bow.l + Cast fron - -

~ Impeller - stainless steel
* Shaft - stainless steel

S Dischar_ge-si‘ze Co e 32mm o
' .;._Motora,o.utput St 22 kw: -
. Accessories |
" Riser pipes © 1 $32 mmx 70 m with flanges
Discharge elbow : $32mmx 1 no. |

With a mountings for
* compound
Checkvalve . :  ¢32mm x 1 no.
' With companion flanges
- Gate valve - $32 mmx 1 no.
- ‘With companion ﬂahges

Compound gauge : 1 no.

Automatic air-vent : 1 no.
valve
Well cover 1 1set
Submergible cable :  75m.
_ Low water level 1 set
electrode _ _
Control panel' : 1 set (with phase protector)

The unit "of submv._érsible pump to be supplied by the JICA is as
described in PART 12.- '
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7 12 MEASUREMENT FOR PAYMENI‘ _ el
-.Borehole dnllmg shall be performed accordmg to depth as. spectﬁed in :

- this spemﬁcatlons or as dlrected by the Engmeer Measurement for _

_ payment sha]l be made at the umt prtce per meter for length of dnlhng e
:’iwhlch exceeds ten percent of requxred dexgn depth. If the extra depth s
.' rless than 10 % the Contractor shail carry out the works at hlS own'
expenses If the aetual depth is less than the de51gn depth payment will |

_ be reduced proportlonately



"PART 83 ROADWORKS

801,

SCOPE

Following works shall be carried out by the Contractor,. -

~:(a).In Pathum Thani AI Cénter... ...

_;Ll road shall: be" composed : of . preparatlon of sub-base and
construcuon of road-base’ and surface course on the existing road,
and i 1mpr0_vem_ent of road bed in a part of the road.

R4 road and R9 road shall be 'Jcomp'osedjof improvement of road

- bed and ﬁllin_g with laterite,

" (b) In Chai Badan Dairy Farming Demonstration Centre

+-Main road and Approach roads shall be composed of construction

.. of sub-base, road-base and surface course. -

.. --_Undcr:thi_s;:iterh the Contractor shall supply -materials and perform the

i, work necessary to construct the above roads,. - - . -

802

- PREPARATION OF SUB-BASE SURFACE

- Prior to constructxon of the roadbase, the prewously prepared subgrade

shall be cleaned of all forelgn substances. -Any. roots, or soft yielding

.. spots - which occur .in _the subbase, any..and having inadequate

.compaction, .or. any deviations of surface from the requirements

-Speciﬁed shall: be cdn‘ected by scarifying; removing and/or adding

i .'approved materlal -Appreciable 1rregulant1es in the surface of the

--subbase shall be corrected by. biadmg and ro]]mg
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8-03.

SUB BASE R CoalRE

The term of sub—base refers to the layer above the sub-grade _

, (a) Matenal

- (b) Placmg and spreadmg e e

" The sub- base shall be constructed over the sub-grade extstmg road )
_ surface prepared for the sub-base as shown in the drawmgs or as |
= directed: by the Engtneer The crusher-run stone approved by the_'
: -Engmeer shall be used for the sub-base

Placing and spreadmg shall be provtded and laid to the lines; levels_

- _and cross-section shown on the Drawmgs or as dtrected by the
----sEngmeerr S g o

: ::Dunng spreadmg or matenal precautlons shali be taken to avoid

: segregatton If segregatton ‘oceurs,. the Contractor shall remix the -

' matenal by a method to be approved by the Engmeer o

?Where it'is: necessary to add water to: adjust the molsture content

the. water shall -be: added by an approved rnechamcal spnnkler and

.mtxed into the ﬁll] depth of the loose matertal by means of a

' haITOW or other nuxmg equtpment approved by the Engineer.

(c) Compaction |
*.'Each layer shall be compacted until: the entrre depth of the course
.1s at least 90 percent of the maxlmum dry densrty Additional
. water shall be applied to the matenal durtng the rollmg operattons
“in- amounts ‘as reqmred ‘to- obtain’ the spectﬁed densnty and the
optimum . morsture content; Iri all -places fiot! accessnble to the'
rolhng equipment the matenai shall be compacted thoroughly with _
approved mechanical tampers. The surface of the sub- base course .
shall be ﬁmshed by grading and by rolling with pneumattc ttre _
- rollers, unttl the surface is ttght and free from 1rregulantles and is

true to grade and cross-section,
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8 04 ROAD BASE .

_The term of road base refers to the layer above the sub-base.

(a) Matenals _
.,.:The Contractor shall construct the: road base over the sub-base as
- shown on-the _drawmgs-o_r-as,dlrected by the Engineer. The graded
crushed . stone  for th_e; road - base - shall .be furnished by the
‘Contractor. The graded _crushed stone shall consist of hard, dense,
dufabl_e_rock fragments of nominal size of 40 mm and 20 mm.

- . The material shall conform to the following gradation limits:

Sieve (m) - Passing per cent by weight

80 e 1000
40 | 195-100-
20 : "750- 80
5 C15- 40
25 5. 25

The gradatlon as used in the work shall not vary from the low limit
“‘on one sieve to, the hlgh 11m1t on the ad]acent sieve but shall be

o umformly graded

(b) “Placing and Spreadmg
" "The matenal shall be placed to a foose thickness of 30 mm by hand
oor ﬁ‘om self spreading _vehlcl_es. This must be compacted as for the
sub-i)ase, about six paése_s .'by roller may be sufficient. After
* approval has beeh_bbtaiﬁed _fo‘r'-satisf;actory compaction, another
‘-Iay_e‘:'rs‘ shall be deposited and compacted as before till specified
thickness. '
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(c) Compactron . :
' Rollers welghrng from 8 to 10 tons vnth smooth ‘wheel ‘type shall-_-
be. used Rollmg shall commence longxtudmally at the srdes and.
work towards the center of the pavernent overlappmg on

. successwe mps by at least: half the w1dth of roller whlle starting

' and _the-oyerlapptng,may_‘- be: ._reduced.to o_ne :foot while ﬁmshmg. .

" . The number of passes-by.-_roller'-*_to :ob'tainf'r_edui’red:.compacti()n and

B _gradé' shall b'e'-a'pp_rove_d'by.-'th_e:_-E_ngineer.r i

8 05. . SURFACE COURSE [ R _

<.+ ‘This’ consrsts of glvmg pnme coat over the road base and placnng, 2
_spreadmg and compactlon of Hot-Mlxed Asphalt for the road in -

- ¢ "Pathum Thani. Al Centre The: surface course for the roads in Char'

- Badan- Darry Farmmg Demonstratton Centre shall be Asphalt

Penetratlon Macadam surface

(a) Matenals _ . B
: _ane coat shall be asphalt emulsnon or, cutback asphalt Straight
asphalt shall be. asphaltlc cement 80.- 100 penetratlon grade and be

heated to 2 temperature - of 160 - 170°C Asphalt emulsxon -

cutback asphait shail be approved by the bngmeer '

Hot-nuxed Asphalt to be used shall be approved by the Engmeer
. Aggregate. for -the Asphalt Penetratton ‘Macadam surface shall
o cons1st of hard, dense durable rock: fragments of nominal size of

20mmt05mm : TR U _ S
_Brtumen for the Asphalt Penetratlon Macadam surface shall be.
asphaltic cement with _80:_-_ ,l_QO__penetratr_o_t_t gr_ade. -

{b) Prime Coat

On the completed road base, the prime coat shall be applied over .

the road-base at a rate of 1.2 liters per square meter.

Co12e



(c) Constructlon of Hot mixed Asphalt Surface -

On the road base " g:ven pnme ‘coat, Hot-mixed Asphalt shall be

place_d and spread by‘a motor-grad_er. -Immed1ately after spreading,

.the hot-mixed ésphalt shall be eompacted by roller. The number of

passes by roller to obtain required compaction and grade shall be

. approved by the Engineer.

Cood): Construction of Asphalt Penetration Macadam Surface

8-06.

" .- On the: road base given prime coat, agg_regate shall be placed,
- spread and laid to the lines, levels.and. cross-section sttown on the
e .D.rawings“ or.as directed by the Engineer. - Thereafter, straight |
* asphalt shall be applled at a rate of 2.0 liters per square meter over

- -.the iayer of aggregate and blended with the aggregate.
-+ The aggregate blended with asphalt shall be shaped and graded by
G ;-motor grader - and compacted by roller. - While the aggregate
- blended: with .asphalt is still hot it should be covered with stone
i+ chipping of which size.is S mm to 10 mmi or coarse clean sand at a
| rate of about 0.01 cu.m per square meter to give smooth finish. A

: .roller should be used

IMPROVEMENT OF ROAD BED -

- i Where the foundation of L1 road and R4 road is weak, existing soil of

e 50 cr_n’in, depth-from  surface shall be removed and Laterite imported

shall be filled to improve of _the road bed.. Compaction of the laterite
shall conform to PART 8-04.

LATERITEROAD =

'- '(a) Matenal

The ﬁllmg matenal for Latente Road shail be Laterite obtained

~ from outs1de_ of the work site. The ﬂllmg material shall be free

_ from otganic matters, boulders, lumps etc.
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_ Dry densxty of ﬁllmg matenal at: the optlmum morsture content_ .
. shall be 8.4 % (desrrable) Pnor to ﬁilmg work, the matenal to be'_
oo used shall be approved by the Engmeer '

: _:(b)r',Constmctron _ ol r
Before the ﬁllmg Exrstmg top sorl shall be - removed for the
prescnbed depth as directed by the Engmeer in order to. remove -

SRR orgamc matters loose stones and objectlonable matters .
ik :--.The ﬁllmg matenals shall be placed in: layers of uriiform thlckness :
"+ Layer - thickness generally shall not exceed 200 mm after .

: :-:"elfcompactlon, but the thickness shail be decided. depend upon the 7_

i foundatlon condmons at the site by the Engmeer The water .

- content of the ‘material shall be maintained during the placement of
8.4 % (esirable) of the optimum moisture content of the material, -
. Each layer shall be thorOughly 'compected'by"a:' sul’ﬁcient nomber of ~
e passes of a tire roller L achleve 90 % of maxnmum dry densrty B
.+ The roller used for compactlon shall be 8:<10 ton in capacity- as
o "Ithe grade lmes and camber as shown on: detall drawrng The

surface of the compacted matenal shall be ﬁmshed

8-08. FORMATION OF SHOULDERS =~
- This term refers to the' space between the edge of the' embankment or
‘the edge of the road platform and the edge of" the sub-grade on both

- srdesofthe carriageway. i .{ R

(a) Material _ - _ |
The shoulders shall be filled with laterite above the unrolled level ~
of the sub-grade. The filling material shall be same ss the filling-

material for laterite road:



(b) Placmg and Compactlon

- Placmg and compactlon of fill material iin the shoulders shall be
d_or_,m after. p_rep_ara_tlon of -sub_-g;ade-and,placmg of material in sub-

* base but before compaction of sub-base material. Filling material
: o in shoulders shall be moistened. sufﬁcnently, tamped and compacted

to the level of the unrolled sub-grade by manual or other means

iy Aap:proved_by‘ the Engineer, ... ;.

-09 SUPPLYING LAYING AND. JOINTING PRE-CAST CONCRETE

: PIPES FOR CULVERTS

The pre-cast concrete pipes used for pipe culverts, turnouts etc. Shall
~ be reinforced spun concrete pipes which are satisfactory to the

Engineer, Vertical case pipes may be used subject to approval of the

Consultant.

The pipes shall be installed in foundations with speciﬁed.bed and shall
be laid truly in a straight line without vertical or horizontal offsets and
- to the alignment, levels and gradient shown on the drawings or as

dirccfed_.

- The pipe shall withstand the external loading given below.

~ Internal
Diameter
in mm

300
375

450

600

750
900
1050

1200

Minimum

- Nominal .
- Shell -

thickness

inmm

50
50
3 55

65
70

80
95

105

Minimum Hoop
reinforcement in mm
for pipe of circular
section

215
255
320
425

595
o35
1060
1315

-135.4

Strength test
requirements in.

'KV/Lin. metre of
pipe, -edge bearing

method, load to

produce 0.25 mm

crack

32.5
38.0
43.5
43.5

- 49.0

59.0
68.5
78.5



8 10 MEASUREMENT FOR PAYMENT D

: ‘-Measurement for payment of prcparat:on of sub—grade surface sub— |
-?”3"‘base road base and surface course for road works w1ll be- made on the -
.’ ; finished surface areas as. shown o the drawmg or as directed by the
:-Engmeer AR o |
Payment for them will be made at’ the rate per square meter in the Bnll '

:of Quantxtles ' o .
& 'These rate: sha]l mclude the cost of furmshmg, transpomng, processmg,"

. wettmg and compactmg, etc. Requrred of above works
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_ PART 9 PIPING WORKS. .~

901,

+w.. . The.contractor. shall furnish ‘all materials exclusive of the materials

9-02.

Which-w_ill be supplied by the JICA, as déscribed in PART 12, for this
- works; and shall install all piping and fitting as specified herein and

shown of; the 'Drawings or_'dir_ected by the Engineer. -

'INSTALLATION OF PIPE UNDERGROUND

- {a) General

o Prop,e'r:ins_n"uments,'tools,-and.fa.cilities satisfacfory to the Engineer

shall be pro_\r_ided"and used. by the Contractor for the safe and’

: -;-:.c_dnveni.erit performance of the work. - All pipe, ﬁtti_ngs, and valves
o :'-sh_ali beicarefully put ih_to ?'t'he.-.trer_xch' piece by suitable tools dr
- equipient, in such manner as to- prevent pipe and pi'otective
- coatings 'from -damage. Under no -circumstances pipe and other

- - materials shall be dropped or dumped into the trench.

2 —.'-{-(B)'.Inspectionbefor'e Installation ..

Aii__.pipe- and fittings shall be carefully examined for damages and
other defects while suspended above the trench immediately before

~ installation in final position.

- :(c) Cleaning of Pipe and Fittings -

_The outside-of the joint end 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 preéaution shall be téken to prevent'foreign material from
: | énteﬁng the pipe while it is.bei_ng piaéed in the line. During laying
éperation:s, no debris,_ toois, clothing, or no other materials shall be
placed in the pipe. -
13740



9-03.

‘::The pipe shall be secured in place w1th approved backﬁll matenal
tamped under it except at the jomt Precauttons shall be taken to

prevent dlrt from entermg the jOlI’lt space

<At tlmes when plpe laymg lS not: progress the open ends of plpe'

' shallbeclosed

(e) Cuttmg of Plpe

" The cutting of ptpe for msertmg tees or valves shall be done in a

neat and workma._nhke.manner without: dama_ge to the_ pipe.” |

(f) Installatlon and Connectlon _ SRR : . .
(1) Installation of plpe shall be careﬁ.dly conducted s0.as not to be
concussed pipe. ooy 's_:r-f B R .
(2) As for means of connectton between steel plpes screwed type
socket or weldmg connectton shall be basncally adopted for the
~pipe with less than 150 mm. dtameter .and more than 200 mm '
.- diameter, ‘respectively, . However weldmg connectton may be :-,
adopted even-for the ptpe léss than 150 mm dlameter w1th the
Engmeer approval . : . _
(3) Welded surface of pipe: shall be kept clean av01d1ng adhesxon of
reﬁxse soil, etc. And shall be painted by zine coatmg approval '_:
by the Engmeer :

INSTALLATION OF VALVES AND ACCESSORIES

The valves, taps, accessories, raiser'pipee'andfcdp's" shall be placed and

assentbled to :the pipeline:in- the' above speciﬁed 'way for pipeline

' -:clearung and laying; and ‘as shown on the drawmgs The placement of

them shall be approved by the Englneer

._'_13_8-' : :



 9-04.

' FILLING WATER TEST AND RUNNING TEST -

. After completion of installation of pipe and backfillmg, filling water test

'shall be taken in each certain interval, in order to ensure the leakage of

_watctwnthm _allowable range by the method approved by the Engineer.

Testing pressure shall be taken by normal design water pressure at the

... . site.. After the filling water test, the irrigation water distributing system

T '_s_hailli_,be _d_énﬁ test running as direction by the Engineer. -
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10 01

SCOPE

: Thrs part covers the works for lmmg of the farm pond for the lmgatron .

: t'-'kfacrhtres in the Chai Badan Darry Farmmg Demonstratlon Centre

" The Contractor shall: ﬁersh all: matenals labor equrpment and tools L

10-02.

| 10-03,

: necessary to: complete the works and* shall arrange a “well quahﬁed-' -

engmeer who has enough experlence of super v1s1on of the lmmg works o

and shall be satlsfactory to the Engmeer

MATERIALS _ _ _
Liner to be used shall be ﬂexrble PVC membrane lmer of 1.2 mm in

thick. Sample of the Imer shall be fumlshed to the Engmeer for hrs :

'approval at least seven (7) days in advance of the t1me when the works

are expected to begin.

CONSTRUCTION

Prior to commencement of the works the Contractor shall submit shop

- drawings and work schedule to the Engmeer for his approval.

“ The soil surface on whrch the liner is to be lined shall thoroughly be free

from vegetatlon such as weeds grass roots and other herbaceous
vegetation, and loose stones, rubb1sh of all sorts and soﬁ or
objectionable matters |

The soil surface shall be suﬁicrently compaeted and made smooth as the |

: preparatory work for the Immg works. Completion of the preparatory

~ work shall be inspected by the Engineer for his app_roval. "The hnmg

works shall be carried out by the Contractor in accordance with the

Drawings and shop drawings approved by the Engmeer or otherwnse :

drrected by the Engineer.



© 10-04. MEASUREMENT FOR PAY |
No separate payment wilt be made for the works referred to above cost

of th_ése_ works shall be include in the respective items given in‘ the Bill

... of Quantities,
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PART 11 OTHER WORKS 5

SooToL

GENERAL

o The works mclude all requrred works whlch dre’ gnven m the Bill of ‘_

o Quantrtles and/or shown in- the Dra_wmgs but are not spccnﬁed herem. o

11-02.

. 11-03.

MATERIALS | |
Exclusive of the- supplles described in PART iz, all materials for the ‘
works shall be ﬁzrmshed by the contractor and shall be approved by the

Engmeer

CONSTRUCTION

The contractor - shall - carry out the""W'orks "in 'écco'rdance" with the

- Drawings or the instructions given by the Engmeer and shall submrt the

shop drawmgs to the Engineer for his approval before commencement :

of the works at needed for performance of the w_orks. |



~ PART 12 SUPPLIES

FoIlowmg supphes viz. pumps plpes etc for the i 1mgat|0n facnlmes in the Chal

Badan Dalry Farrmng Demonstratlon Centre will be supphed by the JICA

Contcnts/Specnﬂcatlon -

AL Supphes for Deep Well
' Al Submer31ble pump for Deep Well -
' Capacity: 250 Vmin
""'I‘otaI head:" 30m
- Welldia: =~ 150 mm
- Discharge size: @50 mm
- No. Of stage: 5 stages
- Motor output; 2.2KW (50 HZ 3x 380 V)
 Operation water level: GL-25m
*“* Lowest water level: .~ GL -30m
(EBARA MODEL 50 BHS 5.2.2 or equivalent)

- With: Riser pipes (31 m), Submersible cable (35 m), Well cover,
" Discharge elbow, Low water level electrode, Automatlc a:r vent

- valve, Compound gauge and Control panel
A2 : Check Valve $50 mm. for the above pump with comparion ﬂange
~ A3. Sluice Valve $50 mm for the above pump with companion flange
A4. Galvanized steel pipe ¢50 mm with a short elbow 90° & a short
_ elbow 30°.
~AS. Tee pipe 50 mm x 50 mm with ﬂanges
A6.. Gate Valve (Brass) $50 mm

B. Supplies for Pumping Facilities
'B1, Volute Pump (Single type) with Motor
Capac1ty 750 Vmin
Total head: -~ - 70m
*- Suction size : 280 mm
Discharge size: = = @65 mm
Motoroutput: - 22KW(S0HZ, 3 x 380 V)
(EBARA MODEL 80 x 65 FS 2]522 or equivalent)
- With: Base and Control unit
B2. Foot Valve for the above (100 mm)
B3.. Reducer for suction 100 mm x 80 mm
B4. Reducer for discharge 100 mm x 65 mm
BS. Galvanized stee! pipe 80 mm with ﬂanges and a shon elbow 90°
B6. Gate Valve (steel) ¢$100 mm with companion flange

RV

-Quantity

. ] sé,t‘

=1set"
1 set
10m

1 no.
1 no.

1 unit

1 no.
1 no.
1 no.
6o,
1 set



C Supphes for Plpelme

Cl
- C3.
C4.
Cs.

€6

- C7.
C8,
C9.

_Galvamzed steel plpe d)lOO mm w1th couphngs L
Galvanized steel pipe ¢80 mm with couplmgs R '
Short elbow 90°$100: mm

‘Short elbow 90° ¢80mm

-Cross pipe 100 mm x 80 mm - S
Tee pipe 80 mm x 100 mm x 100 mm
.Teeplpe 100 mm x 80 mm x'80 mm U e T
Tee plpe (for the raiser plpe) 80 mm x 50 mm-. o e
End pipe with tee (for raiser pipe) 80 mm X 50 mm SR R

- C10. Sluice Valve 80 mm-
ClL Spnnkler '

Water quantity: . 340 1/min
Radlus E _ 35 440m '
Full rotatmg

- (Rain Bird Model 102 EHM or equ:valent)

- C12. Expansible raiser pipe ¢50 mm -

~'With a quick raiser coupler and a tnpot
C13. Quick socket ¢50 mm : ' el
C14. Protector (plate type, to be attached to ralser plpc); ot
C15. RaiserplugSOmm e .

Length:15m

210m- "
C480m-
L Snos:
6nos. ..
-1 no.
. .2nos. .
-6 nos.
o6 108s.
. -, 61nos.
=, 3OS, .

12 nos.



" APPENDIX A
' Table of Tolerances

: leer’aqces for the Works to be executed are as follows:

Road Works _
Sub- base thxckness of Road _ - + 20 mm
_ Vo e - 10 mm
Base-course of road _ o 40 mm (minimum)
Formation of road R | +50 mm
- Formation for structure o .- ..o +10mm
' (Filled with crushed
: ' stone}
C B. R values on the Sub-grade Surface . Minimum 8 %
C.B.R. values on the Sub-base and Wearmg Course of  Minimum 20 %
_ Gravel Road :
| Concrete R o
Length S L +20 mm
Level of concrete o ' ~ *6mm
: Rei_nforo'eme_nt o _
' Maxitr_lum departure in required bar spacing 25 mm

M-



54  Bill of Quantities -

' BILL OF QUANTITIES

FOR

‘' THE MODEL INFRASTRUCTURE WORKS < ‘.

e FOR o

THE CENTRAL REGION OF THE KINGDOM OF THAILAND




', . CONSTRUCTION COST

(1/2)
unit:in Baht

Description - Quantity Unit Remarks/Reference

1. birect Cost

A. Construction Works in
Pathum Thani AI Centre

Al; Water Supply . _ 1 L.s, - : A-1
~. .. Facilities Works ' : -
- 1) Deep well works . - 1 L.s. - . A-1-1
2) Elevated water o 1. L.5. o ARL2
tank works :
" 3) Water supply 1 L.S. - . A-1.3
‘pipe works :
A2. Paddock Works - 1 L.S. A-2
A3, Manure Deposit - 1 L.s. ' A-3
Shed Works '
"A4. Road Deposit B 1 L.S. A=t
Shed Works ' '
'1) Approach to the 70 m A-4-1

.'-w:,milking cow shed

2) Apprbach to.thé' b4 m | A-4-2
.. bull shed of semen -
processing building

3)_Appfoﬁch ﬁo the ' - 148 m ' A-4-3
manure deposit shed :

Sub-total(A)
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. CONSTRUCTION COST P
S n e 22y

unittin'Baht

'bescriptibn . Quantity Unit : ' ' Remarksfkeference

B. Construction Works in
Chai Badan Dairy Farming
Demonstration Centre

B1. Irrigation Facilities . 1 . L.S. o DT 3-11 :'
~-Works - o ' B N CU DI

1;)_D§ep well woiks ""f o .;..‘.L;$;L:.l-  ?;:; 1‘T é;l;l
?é) Farm pond ﬁorks : rf‘“. | 'i': L.S;_ ;¢aff5;352;a€: %fﬁéiﬁz
' 573> Pipeline works i 1 - L.S. ;‘*’in%wf2 “f5*1B;i:3
“B2./Road Works o1 L. .:i?«f}“ﬁﬁf~lf13;23.

; l}'Apprbachés to the ' 180 - m . S | . . B=2-1
' project buildings L BRI AP R AR A S

2) Main road - 284 m L o B-2-2

3) Lateral road junctions 15 m L  _ o VBQZfsn
Sub-total(B)

2. In-direct Cost

1) Mo-dewebilization & 1 L.S. fevie ot 0 i0107 of (1)
Site Expenses e Co

2) Overhead cost. o 1. L.§, noee o B 1&71102 of (1)

Total(1+2)

3. V.A.T : 1 L.S. STz of (142)

Total (1+2+3)




Breakdown of Water Supply Facilities Works

No. A-1

L '_Deséription Quamiity Unit ~-'Remarks {Reference

1. - Deep Qell works 1 L.S. ' o A-l-1

Jzufgtﬁleva;ed'water 1 L.S. o , A-1-2
. tank works '

o3, Water supply ' 1 L.s. - - A-1-3
< 4. ..pipe works : . : o

.f'Total".
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No. 'A-l._-l'

.1\ Deseription

_Quantity Unit -~

e Reﬁérks[RéfenCex"

1.

Deep well:work

- .Preparation work

13.

14,

Drilling of deep well

. Elect:icél logging

. Caéing pipe

Screen

Development =
Pumping test

Sﬁbmefgible pump R

Sﬁbme:gible cable

Riser pipe

Pump accessories

Control box 
Installation works

Sub-total

Miscellaneous

300

'288_

12 - .-

100

L

[ 23

L.S.

‘L.s.

set

set

L.S.

- L.S.

S wom

'~.,_;Q¢Gspg1bo mm

" ‘Stainless
steel pipe
#5100 mm

232mm 2,2kw.
42L[min,
© H=100m

~ GSPa3Zmm
Gate valve,
Air valve .
Elbqw,etc

Total

ol 150 f,' 



Breakdown of Elevated Warter Tank Works

No. A-1-2

;-_?DéSCfiption Quantity Unit = Rate Amount. Remarks/Reference
1.-_Elevéted_water tank. 1 set . S . v¥5m3
(champ;gne type, ) H=1.8m.
_ 2. ffc;piles. | ‘16 . nos . ! ‘ L I= 22%.22%14.0m
3. -Piie-drifiﬁg ] 16 . : nos.
4, Extaﬁatiop : 37.0.. m3
s, Backé_illin'g 31.0. . m
6. Crushed stone 1.1 m’
7;;.Leveling concrete 0.5_- m
:8. Réinforced concrete 4.6 m.3
9. Reiﬁforcement bar ,
o6 mm 60 ke
©9 mm’ 120 kg
l2 mm 120 kg
'10. Anchor bolt e25mm '55.5 kg 1200mmx12
11;. Fégm work  | 20 .mz o
Suﬁ-gdtaln
l12: ﬁisceilanébﬁé:_ i'r L.S.
Total  Baht

= 151 =



. Breakdown of Water Supply Pipe Works =~~~ . =
_ _ = IR S No. A-1:3

=f-f:De§cri§tiqnftm: : fQuénﬁity ﬁnit.;yR§te:' Amduh;?iRémgrksiReféréncé;f

1. Galvanized steel'piﬁe _ _60.§Z m-
pl.s" SRR

+. 2.GSP Elbow ol.5" 10 mos

3. GSP Tee al.5"x0.75" 1".ﬁlgo.

4. Gate vglvé ol.5* _  1 nol e
5.'Gaté_§él§e p0.75" 2. 0 no§? 1?. -
6._watér.tép 00.75" '_1“h_ ﬁq;:f
7._P.v.b,Pipe 00 75" 56 . m

8. Piping”GSP 91.5' o 60 m.

9. Piping PUCP p0.75" 56 m

‘Sub-total

Py
t
£

10. Miscellaneous

Totél : ' o . " Baht..

182 -



IB:eakdOwn of Paddock Works

" No. A-2

‘ngesérip;ion¢3hsh

. :Quantity: Unit

Rate = Amount Rémarks!Reference

Earth Works

0

1. Grading & Leveling 760, m?
2. Filling 47.5 o’
3, Filling with 1180.0 m
laterite
Pavement Work _
4. surface concrete 457.6 m? t=100mn
Sr,SteéI»mesh 460.0 m? éSmm— ‘
T | | ' 200mmx250mm
6. Crusher. run 460.0. m’ t=150mm
-base cause
7. Cﬁ:bstgne(Conc:ete)' 30.0: m  100mmx250mm
_-braihggé Work
8. Side ditch(concrete)  100.0 m U-400x300mm
' 9. Grating 4 " nos L-25x25
R : x450x1 . 000m
10. Catch basin 1 place RCP-gl.000mm
 Facilities for
: operation
11. Maﬁgef & Water Vessel i no. .Concrete
/12, Fence A type 1134.0 n GSP @2,
- o _ al.25"
13. Fence B type 12.0 m GSP. p2"
' : @l.25"
14{ Planting(Prerocarpens) 11 nos. @l0~20cm
‘Sub-Total
"15.-Miscé11§ﬁéous 1  L.S.
Total - Baht

- 153 -



"~ Breakdown of Manure Deposit Shed Works - o
T B : i S e - No. A-3

- ‘. Description < '~ Quantity Unit ‘Rate  Amount | Remarks/Reference

Earth_work
1. Gfading'& ComﬁaCting_ 172&2-'_ m?-
2. Filling 220.0 © m

3. Filling with laterite = 163.0 = ' ¢

‘Pavement work
b Sutfabe concrete . - 122,0‘ m _t#iOOmmf':

5. Steel mesh iz om0 esmae
LT e e 12001 50mm
6, Crdsgérrtun '.12210 : gﬁ=':5' | o ":a1 ba§ef¢5gfsé
&Dfaiﬁagg Wor J:: .
. éf-Sidé &itch-(Concréte) _ " 9.6 | m-_' ..'} J lef‘f:: ?pji5§%i5d;m .
§. $id§_§itcﬁ fConcrete) w0 9w ': .'ﬂkf ﬁfédé;ébﬁgmff
é; $ide_aitch (Cpncréte) ' 1;.2 om -‘: ' _”_1; ”7ﬁ4§00;$O6ﬁm=

10.Earth ditch | 12,0 m - 7 600x200mm
(crushed stone) ' : S '
11.Pipe culvert . -9.0 m . _ _ch;azoomm
12 .Connection box | 1 no. _ . 500%500%1000 -
: . ‘ - .

13.Superstructure - 14 - L.§ G e plgLy
10.0mxS5. Om | | S

Sub total -

14 .Miscellaneous k L.S.

Total : H . Baht.




Breakdown of .Superstructure Works for

Manure Deposit Shed

No. A-3-1

'f-Desﬁgiption; ~.:-Quantity Unit Rate .  Amount Remarks/Reference

" Total

ﬁérth'work
.1_. Excavatlon | 52,3 m3
2, :Backfilling 370 m3
: é.jDisposal'of'surplus 15.3 m3
soil - o '
4., eréhéd'stone 4.4 m3
uStructufe.works_,
5. Leveling concrete :-1.5 m3
6. Reinforced concrete 23.0 . m3
u7._fofm‘wqu | 176;6 m2
8. ﬁeinforcemenf bar 3.5 ot
_9._Steei flame : ' 1.78 t
'16._ Steel £lame work S 1.78
sub-total
Einishi;g works
11..Robfing: _ " 87.0 m2 corrugated slate
12. -.do -~ ' 12,0 m2 _ curve slate
13, Steel OP | S 80.0 mz
..14. Trowelled ﬁoncrete. | 50.0 ﬁz
- - finish :
: qu-totél
Baht

~:155 -



SR -_Bréakdém ‘of ‘Road; Works '© .

“ - No. A-4

fDesériptionh saxwiquahtity | Unit -

’ﬁ?fAmoﬁntL“RéﬁéfksIRéférencé_."

1.Approach to the
milking cow shed

2.A§proﬁch to the bull °

~shed of semen
processing building

3.Approach to the
manure deposit shed

..1

LS. .

CA-4-3

Totai

L -i156 -



 Breakdown. of . Works for -Approach to the Milking Cow Shed

No. A-4-1

Description , & ,-fQuantity-

Unit-- :-Rate Amount . Remarks/Reference.

Earth Wbrk‘=*f

-Excavafibn 40.0 m
' Filling with laterite 24,0 m’
. Pavement work W=4 ,0m L=70.0m
- Asphalt surdace 281.0  m? : . T4 Omm
: "Hot-mixed
‘ asphalt
' Road base ~ 281.0 m® £=100mm
{Graded. crushed stone) . .
_Subbase . g0.0 m? t=150mm
{Crusher run)
 Filling 12.7 o
Sub-total
Miscellgneous 1 L.s

Total

Baht

2157 -



" . Breakdown of Works -for:Approach to the.: . .
' B_ull_s_hed‘of semen Processing Building '

No. A-4-2

© ..o Description ...+ ' Quantity Unit Rate:.. ‘Amount Remarks/Refence

Laterite road T Co - _ R 'W§3-5m€{fuf;¢
. . L=44,3m o

"1.Eic:avation' _ 55,4 - m
2.Filling with laterite 65.3 - m’

sub-total

3.Miscelléneous . 1 L.S. .

Total® ' Lk . Baht

©Lu158 =



i  Breadewn of Works for Approach

to the Manu:e Deposit .Shed

Total

No. A-4-3
e ,L;Description;~_g' Quantify Unit - Rate “Amount - Remarks/Refence
'.Lateefiteﬁroad.  W=5.0m -
: L=148.0m
'Earth_wdrk
_ Loveliing and striping 740.0 m?
laterite . -444.0 m’
Drainagé“wbrks
Earth ditch 5.0 m d=30cm
" Pipe culvert 7.0 m RCP- g4 00mm
Catch basin 1 place 'Rep- @1000mm
Sub-total
Miscellaneous 1 L.S.
Baht

- 159 - .



Breakdov&n_-.‘éf i Ir#i’g_é‘ﬁidri- '-Fa'giil'i;t-i'e's Works

- No. B-1

fv:ibescription-fﬁ:=__ :'Quanti€YJiﬁ_Unit~?'  ﬂAmounE {RéﬁdtkglkeférehCE

1. Deep well works 1. LS. o leiBiliy
Zﬂ'Farm'pond wprks_7 1 - L.s. _. T f:' :B¥1}2 S

‘3. Distribution . 1 L.s. . - Ba1-3
facilities works 2 S RRREN AU B T Y

Total - \._ . o ','f; ‘.Baht:,

L1160 -



- Breakdown of Deep:Well Works :
. — — No. B-1-1

: besctiption. : Quanti;y Unit Rate Amount Remarks/Reference
.1.:Prépa£ationZWOfkj: 1 L.s.
2;_E1é¢tri§ prospecting = 1 L.S.
3. ﬁeép_weli dri11ing gl2"
liSoil layer | 30 m
Z)Soft rock layer . 25 m
"3)Hard rock layer . 25 ‘m
4. Eiéctric lﬁgging_ 1 L.é |
5. Casing 26" 70 m - o osp
6. Screen g6" o 10 Vm_ | N stéinles;-steel
7..Development ' 1 L.s.
_é. Puﬁping test | -1 L.S.
- 9. In;tailatidn.of. -1 L.5. . | | supply
submerg;ble pump .
IO;Materiais for 1 L.s.
. installation :
;::ii;pbﬁef line 170 m
‘Sub- total
| 12.Miscellaneous 1 L,S.
f?otai ' - - : B H  _ | Baht -

1Q161.;



. _--Bréhkdown"lcf Farm Pond Works

 Description . Quantity Unit Rate ~ Amount Remarks/Reference

10,

11.

1z,

13,

Earth works =

Excavationfsoil

Excavation/stone,

hard rock
- Filling
Filling with laterite

Disposal of

surplus:soil -
Slﬁﬁ.triﬁiné
Bed triming
Sodding -
Linihg'work

Lining t=1.2mm

Stairs work

Crushed stone

Reinforced concrete

Reinfarcement bar

Form work
Sub total

Miscellaneous

1,975

i, 09

1,580

705

1,019

1,142
1,600 .

1,847

© 3,118

0.3

10

“12.4

membirame.

*“liner-

Total

_ tht



Breakdown of Distribution Facilities Works

No. B-1-3
"g.Wffﬁesériptién : '_Qﬁantity Unit Rate Amount Remarks/Reference
-E#rthwwprks§.;'
1 .Fil‘l.l.ilng'."t' o 10 0w
2. Soddiﬁg B s | 80 m?
.Related struétﬁre i
3.'Crushed‘stbne o : 0.9 m’
4. Leveling concrete : 0.3 o
3. Reinfqrced-conorete : 0.8 m’
6. Reinforcement bax - 26.3 kg
-~ 7. Form work - . = 1.4 m?
8. Concrete block ©13.8 m?
9. Sla;eutéofing 6.8 m?
Eqiﬁmént work
10. Installation of pump 1 L.S. _ Supply
11, Piping of GSP 80A 6 L.S. - do -
12. Piping of GSP 1004 20 m - do -
13. Piping of GSP 80A 480 m - do -
14.‘Excévétion_ o 3150 m’
15. Back fill : 350 m’®
16. Hiécéllaneoqs for piping 1 L.S.
- 17. Valve box : ‘6. nos.
18. Running test . 1 L.S.
Sub-total |
n.’lQ.ﬁiécellanequs ' 1 L.s.
';Tota; IR ' _ L : Baht

- 163 -



 Breakdown of Rosd works |

e Ne. BeZ

Description : Quanfity Unit Amount Remarks/Refence’

1. Approaches to ' 1 L,S.:' : B-2-1
the project buildings : e

2. Main road . i_ woLese s UBe2420

3. Lateral road junctions 1w L.8L. o A B=2-3. -

Total : ' R B : .Baht-vswp-wi-‘

S | 64 -



Breakdown of Works for Approaches to the Project Buildings

B-2-1

No.

Total

'f= *,v-Destription'e-r Quantity " Unit Rate ' Amount Remarks/Reference
1. .Leveling 720.0 m’
2, Filling 216.0 m°
3, -Asphalt surface 726.0 m? W=4m -
t=4 Omm ' L=180 m
e Penetration
" makadam '
4, Graded crushed stone 726.0 m® Road base
téSOmm
5. Crusher-run 726.0 m? Sub-base .
t=120nm
6. Filling 172.8 m>
Sub total
7. Miscellaneous 1. L.S.
Baht

. =165 -



-0 Breakdown @fiWorkssfor-MainﬁRoaag,¢*=*3w35

No. B-2-2

' Description - - Quantity Unit Rate

::w;;Ambuntég,RemarksIRefe?ence

1.

Asphalt surface . 1,469.5 m’
t=40mm o

Graded Crushed_stone 1,469.5 ml
_ t=80mm - E

. . Crusher-run "1,465.5 _rm2

t=120mm'

 Filling . ¢ 352.7 .m’

'Subttofai'”

W= 5.0m
L=293,9m
Penetration
makadam +

Miscellaneous 1 LS. i

Total

Baht -

2166 -



Breakdown of Works for Lateral Road Junctions

No. B-2-3

Description

Quantity Unit Rate Amount Remarks/Referenxe

1, 'Asphél surface 63.0 m? _ W=4.0m
t=40mm ' L=5.0mx3
' : Penetration
malkadam
2. Graded crushed stone 63.0 m? ' . Road base
£=80mm :
3. _Cruéher-run 63.0 m’ " Sub-base
t=120mm
4, Filling . 18.0 - m’
Sﬁb.total
3. Miscellaneous L.8
Total Baht

- 167 -
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