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Equipment \ S .
qNampa _ ;tﬁm. _Spectflcat;on
{Matorial | Alluminium with plastic coating.
S Dladater Inaer 47mm  Quter SOmn
Casing’ Leagth. 3, 0m
Instdllation | Install 'lhtolrboreh'c.:la and grouting outside’
Joint - o | Fixe b"_y-'i“.iyatrand cover by seallng taps
I o ‘| Range of. Measifix30®
inclinometer ‘ T —
Proba «  (ifeerity 10,038
: Resolution Less than.f0 sec ,
Otmensign ~ |.0ia 30mm, .-Length of whesl 50Gum,
D:isp.-la.y :Dep{th. and Vdj'.sp'la'éement
Recording | ok Lnch tloppy disk
Revordar 7 Ll'?g 7 5% .1nch. ¢ op;:ty d_le.( :
Print ‘Paper with 58mm wideness
ét-;'lzgt..llatién‘ | Displacement, summary dlsplacement
M_earslj;'ing _ ' Manual: measu‘fihg using recorder
: Material P.V.C.ﬂ with magnet rod ‘
Magnet - ] =
P Dimension {naec 40mm - Quter 70min Length 1Q0Qmm
ng i S—
_ ) Arm 3 Humbers, each 20cm length
le t .- C o :
Settleman Probe 22mm dlamatar and 150mm length -
Gauge -
. . - |Cable with measure tape
Indicator (- -
© - {Accuracy + Zmam
Iadicator buzzer
MeasuT lng Hahyél meas-;jring
Matecial Stainless steel with filter ring
' Range Appr'éii 2 times -of static water _pressu'rtva-
Pieromster Pie-!zomc_:t'er Li’.neé_gity 13. £s. '
}_Tempefa ture 0-60°C
Hechanlsa ** | Strain gauge . -~ -
‘IMaterial Steel
Range '2000ma” in displacement
: e | Linearity 0.5% FS .
.Extansometes | Sensor - - o}
. Sensitivity | 2.3x107%/mm
Teaperatura 0-40°C
‘Mechansm Strain gauge
‘Numbers of : :
- Chaanels 590 .
D.ata-. ?;ggégring 0.08 sec/channel with 1 sec - 60min
Laggar B amaue T . i
' Povier Source | AC 22QY
Recaorder Oisk Disket 3.5 incty
Recordar | {nterface GP - 18
7 tumber ol ‘
: 50
Switch Channels Moce thao
Box
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Cn =0.034 X1 +0.25 L 4 fp%EE -

- Cm =0.034 X50+0.25=1.95 (43) °
60X 1.34X1.0 X0.40 o

Q= ———=16.5 @3 /hr

T 1:95° : :

o ATELOERGES
AFIZ 3 X ORED AL E LTS,
10.0 o /d
Q= =5 203 /d/ A
1.9 A
¢ BETBEHY
B2 OARET 5.

95.0 % + (5.2 /d/ AXIDA) =1.8 =2 H

2) k # I
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QRS LR RAIE B (U/R2 )
B :ﬁmbﬂﬁm(u
ChimLmE () | |
o v (ae ) EWAWMIE (Cu) & ORI Y 32
O&ﬁbﬁf‘«‘%o 4 ac =4.0kg/cn? &g,
Cu = qc/IU:rl.IUI/!(J:O.dkg/cm2 :'4‘{“/“12
Fiow b3y 7TEERAGE U FF 9 2R E AT qR 12t/n2 &
E?":bﬁ“ch\éo : |
o Ty Cu=ql & LCHBELE hRROHIRE 5,

(6.3) kD

L (aB ) - |
el et - L E (6.4)
2  la’ J
L0
1 [12.0X0.9 )
h=e—X | —————=0.5 | =0.50m
o L 4.0 J
P . PRy Wi TR S LROWEEETES 5.
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BID DOCUMENT
oN
“ CONSTRUCTION OF MODEL INFRASTRUCTURE OF SOFT SOIL FOUNDATION
FOR
THE TRRIGATION ENGINEERING CENTER PROJECT
TN '

THATILAND

THALLAND OFFICE

JAPAN INTERNATIOMNAL COOPERATION AGENCY



JAPAN INTERNATIONAL COOPERATION AGENCY,THAILAND OFFICE
" INVITATION TO BID

The Japan_International-Coopération Agency,Thailand Office
hereby invites you to submit the sealed written bids on the
'Constfuction df'Model-Infrastructure of Soft Soil.Foundation
for'thé.irrigation Engineering Center Project which is.lgcé£ed

in charoenvay,Samur Prakan Prefecture.

This Contract will include,among,others the followings;

Invitation to Bid

-—

. Instruétion to Bidders

w [

Terhs and Conditions of the Contract

F-N

Pledge Agreement
Contract.

Technical Specifications
Bill of .Quantities

Drawings

-

Proposal

“Rids shall be addressed to Mr. Tsutomu SAITO, President
Representative,Japn International Cooperation Agency, Thailand
Office, _

/0 Embéssy of Japan,1674;New Petchburi Road, Bangkok,
Thailand,and marked "Sealed Proposal,Model Infrastfucture

Project of Softf Soil Foundation”.

o'clock p.m.{a.m.},..... Standard Time on {month) (day)

1988 at the JICA,Thailand Office.¥r.Tsutonu SAITO PRESIDENT

Representative of JICA Thailand QOffice.
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INSTRUCTION TO BIDDERS

PREPARATION OF BIDS

All bids shall be submitted in an original andg

. three {3) copies on or before the hour and date fixed

for receipt of bids, in accordance with the Invitation

for Bids, - and shall conform to the following

requirements;

al One copy of proposal shall be marked "Original”.
The original and copies of bids shall be submitted
in its entirety with all blanks in the proposal

_properly filled in.

b} Bids prices shall be written in words as well as
in figures. 1In case of discrepancy between the
words and figures, the price in words shall

prevail.

<) ,Theiproposal must be signed by the Bidder with his
usual signature and shall show his full business

. address.
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IB-02 BASIS ON WHICH BIDS ARE REQUESTED

The from of the Contract vto be avarded
is on fixed unit price basis of payment to
the Contractor, as specifically set forth
in  these Contract Documents. Bids are
redquested on -~ the above  basis and a
prpopesal which is on any other basis will

not be considered.

Quotation of prices =shall be made in
Thai Bath and the Contractor shall be paid

in Local Currency.

BID SECURITY

.-The original, but not the copies of each bid, shall
be accompanied by a proposal bond in an amount
équivalent to (10)% of the total bid price in the form
of cash or certified check, as a ghérantee that the
successful bidder will, within ten ({10} davys from
receipt of the notice of award, enter into Contract
with fhe Japan Internaticnal <Cooperation Agency,
Thailand Office, and complete faithful performance of

the work specified in these Contract Documents. In case

the successful bidder fails for any reason to execute
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" IB-05

such contract

within the stipulated time, the big
security shall be forfeited to £he Japn Internationa)
cOoperétion. Agency, Thailand Office, as liguidategd

damages.

The bid éecurities will be returned without interest

after the successful bidder_hés signed the Contract.

DELIVERY OF BIDS

Bids shall be directly delivered to JICA Thailand
Dffice,to Mr. Tsutomu SAITO on or before the hour and

date set for the opening of bids.

WITHDRAWAL OF BIDS

A bidder will be allowed to withdraw his bid prior

to the time set for the opening of bids if he

cqmenicate_-his purpose - in wfittiﬁg to the Japan
International Cooperation Agency, Thailand Office, and

his bid shall be returned to him unopened. No bid can

.be,withdraw for any reason whatsoever after the 0péning

dﬁ_bids has been wmade.
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BIDDER'S RESPONSIBILITY

The Bidders‘shail be responsible. for having taken
steps to carefully examine all of the Contract
Documents and also to have fully ihformed themselves as
to all éonditions, locai and otherwise, atfecting the
carrying out of the Contract Works.

Failure to do so will be at the Bidder's risk.

"DATA TO BE SUBMITTED WITH PROPOSAL

Rll proposal shall contain the following document:

a) A conéttﬂction schedule showing ~ the detailed
proposal plan of operation and censtruction of each
main item in the Bill of Quantities from start to
completion of the Contract work.

Phe schedule shall be in a bar chart form with weeks
shown as the least unit of time and each maliln iten
on a separate horizontal line. The schedule shall
also show expected monthlyr accomplishment and
financial reguirements based ‘on the Bill of

Quantities.
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b} h list of eguipment proposed to be used for the
performance of the Contract work. This list shal)

specifically . enumerate the number, type  ang

capacity.

ENTERPRETATION OF CONTRACT DOCUMENTS

IB-09

If the prospective Bidder is in doubt as to the true
meaning of any part of the Contract Documents, the
Bidder may submit to the Japan International
Coopération Agency, Thailand Office,a written request
for interpretation allowing suffecient time for a reply
te reach him before submission of his bid. Any
interpretatioﬁ_of the proposed documents will be made

only by a Supplemental Notice duly issued.

.PRE-BIDDING CGNFERENCE

a pre-bidding conference will De scheduled on

(monthj {day) ,1988 at (hour) o'clock p.m./

{a.m.} at . : JICA Thailand Office
Attendance for Conctractors is desirable but not

mandatory;

8 - 10
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IB-11

COMPARISON OF BIDS

In making its selection, the Japan International

Cooperation Agency Thailand Office will not be bound to

-award a Contract to the Bidder submitting the Bid with

the lowest indicated cost, but will take - into
consideration the bid prices, unbalanced bids,
guaranteed completion time and other relevant

consideration.

AWARD OF CONTRACT

Bids will be opened in the presence of the Bidders

who may desire to attend such opening by the Japan

" International Cooperation Agency, Thailand Office, at

{hour) o'clock p.m./(a.m.) {Thailand) Standard

Promptly after the opening of the bids the Japan
International Cooperation Agency, Tha%land Office will
undertake a detailed study and a;praisal of the
proposal submitted. The Contract will be award to the

Bidder whose proposal is considered to be most

advantageous to the Japan Interpnational Cooperation

Agency, Thailand Office. The Jépan International

Cooperation Agency, Thailand Office reserves the right

8 - 11



to reject any and all bids received,

IB-12 BID DOCUMENTS

BID DOCUMET SHALL INCLUDE THE FOLLOWING;

A) TINVITATION TO . BIDS

B) INSTRUCTION TO BIDDERS

C) TERMS AND CONDITIONS OF THE CONTRACT
D) PLEDGE AGREEMENT

E) CONTRACT

F) TECHNicAL SPECIFICATION

G) BILL OF QUANTITIES

H) DRAWING

I} PROPOSAL

8 - 12



TERMS AND CONDITIONS
OF THE CONTRACT
ON
CONSTRUCTION OF MODEL INFRASTRUCTURE OF SOFT SOIL FOUNDATION
FOR
THE TRRIGATION ENGINEERING CENTER PROJECT
In

THATILAND

THAILAND OFFICE

JAPAN INTERNATIONAL COQPERATION AGENCY
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SERMS AND CONDITION OF THE CONTRACT

Sectibn 1  General Information

1.1 Objective .

According to the Record and Discussion signed

March §,1985,a five—year-coopéfation concerning the Ifrigation

Engineering Center Project in Thailand {hereinafter refered to
4sT.E.C Project}) has been started since April 1,1985.
Besides,the Royal Irrigation Department ;equested:JICA to

start the Model Infrastructure Project {(hereinfter refered to

as the Project) for the study on Soft Soil Foundation under

the I.E.C. Project.

The objective of the work are to constpucf the
Testiﬁg anal.Facility and Moniforing System for the py;popse
of the investigation, planning and design of structures to be
constrgcted'oﬁ Soft Scil Foundatioﬁ_as one of 1.E.C. Project’'s

activities.

1.2 Location of the site
The 3Job site is located ih'Bang'?u.Kao
_Qillage,sémut ?;akan Prefecture about 40kﬁ to the soutﬁéast.of
ihe cehﬁet:éﬁ_&etrépciitan Bangkok as the crow files and about
660 §§£§#§ ;nlaﬂd from the coast of the Gulf of Thailand. The

;1oc3tiéh of the Project Site is at latitude about 13°30° north

& ~ 14



and-at longitude about 100°45' east.

1 3 Gallaboration
.Agcdrding tQ the objecﬁive of technical

cOope?atioﬁy the éountérpart agency of JICA, the Roval
Irfigétion.Départmént(ﬁereinafter refered to as R.I.D.),is
exécucing,Sévefal inveSfigaticns around the job site.
Prior to or during thé'course of the vorks, the Contractor
;ha;l ﬁake:the.good relation with R.I.D. for the satisfaétory
implﬁehtaﬁion of the warks Lo secure full collaboration.
SHould it_héppeﬁ that the relétion betweeh R.I.D.and.the
Coﬁtréctbr is disputed, the Contractor shall inform against
the mafter to the inSpection Committee who will conciliate the

both parties. .

Section 2 Submission of Notices

2.1 “York schedule
The Contractor shall submit the work "schedule in
the féllowiﬁg item béfore the commencement of the work at thae
job site. If the. .Contractor intends to changg the work

schedule, the approval from the Inspection Committee shall be

obtained pfidr to the modification of the schedule.

g - 15



i. Pteéération.of'faciiities-and ffan$portation
of éqﬁipmént etc. ﬁo the job site,

2..Dewatéring wprk

3; Cohstruction road

4.Foundation treatment for foundation

improvement Work

15,1

Foundation Improvement_works-by S0il Cement
.Coiums
6. Foundation Improvement works by Sand or
Gravel Compaction Piles '
7. Excavation aof testing canal facility

8. Other work

Alsa the Contracteor shall submit the machineries
scheme including the numbers, and kind of machineries and

using period of Them.

2.2 Notices
The JICA and the Contractor shall submit the
notices.to each other, as necessary, in accordgnce with
Articie }9.in the Construction Contract Documenkt within
ﬁeasonaﬁle Lime axcept that.special articles are p?ovided in
'the.?onﬁract.DocuMent and Terms and Conditions of the

Contract.
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Section 3 Field Test and Inspection

The'field'tests in accordance with the Technical
specificatiOns and the demands from the Inspection Committee
shall.be.the responsibility of the Contractor. The charges for
such field tést shall be included in the total amount of the
coﬁstfuction cost; and the Contractor is not entitled to claim

any amount of the field test charges.

Section 4 Modification of Plan

In case .JICA estimates the cost for the
modification in accordance with Article 14, and if there are
two qutions, one for the increase and the other for the
decrease of tﬁe construction cost resulting from such
modificati&n,. JICR shall have the right to offset them in the
payment. -and pay or claim the difference hetween the increase

and decrease of the construction cost as the case may be.

Section 5 Release from the Hork

After the final acceptance of the work by JICA,
the Contracltor shall remove its own temporary facilities,
office, warehouses, construction roads, electric wiving,

surplus material, debris and so forth which were provided by

8 - 17



the Contractor within 10 (ten) days.
Upon approvélrof the Insﬁection Committee for the removal of

the abovementined facilities etc., the Contractor will be

released from its responsibility of the works but remains'

respoonsible under 1 (ohe) year guarantee of the work ‘as

apecified in Article 11 in this Contract.

General Obligations of the Contractor

Section 6

6.1 Temporary office and residence -
In case the Contractor intends to build the
temporary office, residence and so forth, the Contractor shall
submit the plan to the Inséection Committee for approval at

least 10 {(ten) days in advahce of the commencement of the

work,

The Contractor is required to always. keep the
buildings and facilities in good condition and to make proper
drainage and sanitary system. ‘Should the Contractor build them
outside of the job site, the Contractor shall arrange with the

owner of such land and at its own expense.

6.2 Fuel storage
In area of temporary office and residence, the
fuel tahk capacity shall not exceed the reguration of Thailand

and shall_be_far away from the housing area,
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Fuel storage and transportation shall be done
with -care and shall have a good system of fire prevention. If
storage licence is required, the Contractor shall arrange for

obtaining it.

6.3  Qther facilities

. ALl necessary facilities for the work and the
Contractor's .convenience shall be provided and maintained in

good condition by the Contractor.

Section 7 Momitoring System

The installation work of wmonitoring instructions
should be carried out by the nominated supplier himself, not
the contractor.

In case that the Grovement of Jopan provides the Goverment of
Thailand with the monitoring instructions such as
inclinometers, settlement gauge, piezometers, extensoment, and
50 fofth for the Precject, the Contractor shall exercise utmost
care so that his construction operatibn will not damage any

installed monitoring instrument.
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Section 8 General Text

. The Contractor shall implément the works in
accordance with the Contract Documents in broad sence, such ag
#he Contract; Terms and Coditions of Construction Constract,
Technicél Specifications and Guideline for Supervision. Shoulg
the events oc¢cur that the both parties can not reach agreement
én the interpretation of the above—mgntioned Contract
Documents in broad sense,both parties shall negotiate with
sincerity and goed faith for settlement of any

disagreement,and if failing which the decision of the JICA

shall prevail.
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PLEDGE AGREEMENT

Date , 1988

To Japan International Cooperation Agency, Thailand Office

Contractorherby agree that all equipment, materials and
supplies brought to the job site under the Construction
Contract made with JICA Qstedon 1988
shall be pledged.by us with the JICA as security for our

execution of work, and shall not be removed at any time

without prior approval of JICA in writing.

He further agree that should there by any loss or
damage to pledged eguipment, materials and supplies kept at
the job site, JICA shall bear no responsibility whatsoever

for such lass or damag.

Coneractor's Signature)

8- 21



.CONTRACT.
ON |
MODEL.IN?RASTRUCTUEE oﬁ SOFT SOIL FOUNDATION .
FOR
THE TRRIGATION ENGINEERING CENTER PROJECT

IN

THAILAND

THAILAND QFFICE

JAPAN INTERMATIONAL COOPERATION AGENCY
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CONTRACT
OoN
Constiuction of Model Infrastructure of Soft Soil Foundation

for the irrigation'Ehginee:ing Center Project in Thailang

This Contract is executed on the

1988 at the JICA Thailand Office between Japan

International Cooperation . Agency, Thailand cffice by

Mr.Tsutomu SAITO, Resident Representative as .its authorized
representative of  JICA Thailand called "JICA" of the one
part, . . : : : ' and

wvhose office is situated at

TORD e TamDOn e, Amphon
R CRaNGWAT e

Tei- ............ i, R, Reprosented by

Wationality - . Title

hereinafter called "the Contractor”, of the other part.

Both parties mutually agree under the terms of this

Contract as follows:—

Article 1 Purpose of agreement and Contract Price

THe JICA agrees to employ Cantractor and the
Contractpr agrees Lo perform the work for the construction of
Model Infrastructure of Soft Soil Foundation for the

Irrigation Engineering Center Project located at Charoeuray,
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Samut Prakam Prefecture,for the toal amount of . Qmmmw ....................

Baht. (

............................................

called “"Contract Price".

The following documents shall form integral part of

the Contract:-—-

Article 2 Performance Bond

As a security for_the faithful ﬁerformance~of'the
work under this Contract, the Contractor has on the execution

of this Contract deposited a perfoumance bond with JICA

cash,or in Iieu thereof a Bank Guarantee issued by the

bearing the number

Bhat ( _— ) which represents

five (5) percent of the Contrac¢t Price, the name of the
issuing bank -and the form of the bank guarantee are to be

8 - 24



_The'jiCA-wixl'return the performance Bond in cash or
the pank'guarantee.fp the Contractor as the ‘case may be at the
gna:§f:ﬁhé;twélve (12) ﬁonths after final acceptance of the
'wdrk_by.;Jxéﬂ-aststipulated in Article 15 of this Contract,
.prqvided:tgﬁt:thg completed work shall not show any defeect or
damagé.céused through the fault of the Contractor, or through
the.fault'pf any new Contractor in the case of termination of

Contract by - JICA under Articla 4.

Should the Contractor by in default, JICA shall have
the right to demand payment from all or any part of the
performance bond. In addition, the Contractor shall remain

liable for the full loss sustained by JICA.

Article 3 Payment

The JICA agrees to effect payments for the work to

the Contractor in the followiﬁg manner : —

.a. Advance Payment, to be effected upon the bringing

of equipment and materials raquired for the work and properly
stored at the job site by the Contractor and of value

estimated by the Inspection Committee.

_________________________________________ which corresponds to Thirty (30)

percent of the Contract Price shall be paid upon signing of

this.Contract,

8 - 25



h. Interim Payment, to be effected according to the
v R e ‘

progress of the work satisfactorily executed by th?'

contractor and accepted by the Inspection Committee.: . .~

which corresponds to Thirty (30)

percent of the Contract.price shall be reguested for payment

¢. Final Payment, to be effected upon’ the

satisfactory completion of the work by the Contractor and
acceptea by the Inspection Committee.

'The remainder of.

percent of teh Contract Price, shall be paid after the Fihal

Certificate by the JICA for payment to the Contractor.

Payment under (b} and (c) shall be effected within
day after the respectiﬁe acceptance of

the work by the Inspection Committee.

Taxes payable by the Contractor, if any, shall be

deducted at source by JICA on each payment.

It is.expressly understood that payments by JICA do

not mean. acceptance responsibilities under this Contract.
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Article 4 Completion Time

'The Contractor agregs to commence the woark at the
site gitﬁin ten (10) days from the date of signing of the
contract {commencement date) and the Coﬁtractor agrees tTo
saﬁisfactorily complete the work within

days (completibn time) after the date hereof which will.become

due on - : : 1987 (completion date).

If the Contractor fails to commence the work by the
ahove commencement date, or should in the course of the
construction any event occour which may reasoﬁably cause JICA
to believe that the Contractor will not be able to complete
the work on the completion date, or should the Contractor fail
to meeﬁ any of the Contract requirements, JichA shall have tha
right tortefminate the Contract by giving written notice to

_the“Contracter.

VHowever,in case that the Contractor fails to
compiete the work by the completion date, or to meet any of
the-Céntract requirements, if the Inspection Committee judges
that the Contractor has the ability for completion of the work
within reasonably extended period, the Contra;tor may be
permitfed by JICA to continue the work beyond the completion

date but within the time.
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Article 5 Penalty

In case that the Contractor is in default as

mentioned in Article 4, the Contractor agrees to be

responsible to JICA as follows: —

5.1 In case of the termination by the default of
commencement for the work, the Contracfor shall pay a penalty
of twenty thounsahd Baht {20,000.00 Baht) per day .counting
from the commencement date until the new Contract is
completely executed with a new Contractor for this work, the

period of which is included the time spent for finding the new

Contfactor and excuting the new Contract etc.

5.2 in case JICA judges that the Contractor will
not be able to complete the work within the completion time
and thereby terminates the Contract, the Contractor shall pay
a2 penalty of twenty thousand Baht ({20,000.00 Baht) per day
counting the number of days in the same manner as prescribed
in 5.1 above. However, the JICA may reduce such number of days
accordiﬁg to the ratio between the completed work and the

.total work as may be decided by the Inspection Committee.

5.3 In case the Contractor fails to complate the
work by the completion date or to meet any Contract
requiremént, the Contractoer shall pay a penalty of twenty

thousand Baht (20,000.00 Baht) per day counting from the date
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following . the completion date unti] the work satisfactorily

completed and accepted by the Inspection Committee,

Aricle & Compensation

If JICA sustains any losses as direct or indirect
damages caused by the Cohtractor's failure, the Contractor
shall compensate JICA for such losses. The parties agree that

time is essential for completion of the work.

Article 7 JICA's right for default

The JICA has the sole and absolute right to decide
whether to terminate the Contract, to impose only the'penalty
on the Contractor or to claim the compensation for fhe damage
as stated in Article 5 or Article 6. The money due to JICA
exercisiné,its right under this article shall be retainea and
deducted form any money due to the Contractor but yet unpaid,
inclu&ing from the performance bond. If the total amount of
the loss is larger than the money above-mentioned, the
Contradtor_agrees that the JICA has the right to retain the
Conétruction equipment, materials and supplies etc. and demand
bayment of the balance from such equipment etc. or proceeds of

sale thereof.
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r's responsibility on termination of the

Article 8 Contracto

gontract

After the Contract has been terminated in accordance

with the foregoing Article 4, JICA shall have the right to

(hereinafter called the "New

employ ancther Contractor
Contractor”) to carry out the rgmaining parts of the work, and
the payment for the Contactor that fail to complete the work
shall be made out of the necessary Contract Price for the
remaining work. Should the remaining amount after payment of
the advence and interim payment from the Contract price, be
insufficient to effeect payment to the new Contractor, the
différence between such remaining amount a#d actual cost
estiméked by JICA fop the satisfactory completion work

carried out by the New Contractor, shall be deemed as direct

loss sustained by JICA, and the Contractor shall pay such

difference to JICA within ten . {10) days firom the date oi
request by JICA, failing which interest at the rate of

eighteen (18) percent per annum shall be charged thereon.

Article 9 Inspection Committee

The Inspection Committee, authorized to act on
hehalf of JICA will be appointed by JICA and the Inspection
Committee is entitled to do 2ll things that JICA may do so.

The Inspection Committee shall control and supervise the work
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all the times shether it is in the preparation or
implementation of the work and the Contractor shall promptly
furnish all necessary Fa0111L1es for proper inspections of the
work in accordance with the Inspection Committes's repuest,

At any moment the Inspection Committee can request the
ContraCtor to stop the Wérks, i1f necessary and the Contractor
shall have no c¢laim on JICA for extension of the completion

time due to such suspension of the work under this Article.

The inspection will not be deemed as the acceptance
of the work, and the Contractor shall not be relieved from his
responsibility to meet the Contract reguirements by the fact
that the Inspection Commilbtee exercise their duties. Should it
be found that the work has not be;n satisfactorily performed
in the faithful wanner, the Contractor shall gorrect any part

of the work indicated by the Inspection Committee within the

pericd specified by the Inspection Committee.

Article 10 Prohibition for the eguipment removal

Should the Contractor fail teo complete the work
during the completion time or the Inspection Committee judges
that the Contractor will not be able to satisfactorily
complete the work, any eguipment and materials broughi to the
Site.for usé on the work shall not be removed without the

Prior approval of the Inspection Committee in wrilting.
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Article 11 Rectificatioﬁ of the defective construction

For'a further period of one'(i) year afﬁer

satisfactory completion and final acceptance o¢f the work by

JICA, whether completed by the Contractor or by the new

Contractor in case of termination of Contract under Article 4,

any damage to the work which is caused by the Contractor's
fault, either because of defective workmanship or the use of

inferior. materials or any other cause, shall be made good as

necessary by the Contractor to the satisfaction of JICA at no

extra cost.

In case of the termination of the Coptract, JICA
may decide which part §f the work should come under the
Contractor's responsibility, and requests the Contractor to
make good of the damaged work. Should the Contractor fail to
40 so within period specified after receipt of written request
to do so from the JICA, JICA shall have the right to employ
another Contractor to carry out such work and the Cphtfactor

agrees to fear all expenses incurred.

Article 12 Discrepancies among the Contract Documents

If, prior te or during the course of the work, any
discrapancies are found in the drawings and/or the Technical

Specification etc. attached to the Contract, the Contractor
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shall follow the ruling given by the Inspection Committee at

-no.additional cost to JICA.

Article 13 Construction method and Lemporary work

The construction method including implementation
schedule and plan of the tedporary work such as installation
of temporary facilities, offices, ware housés, construction
roads, electric wiring, etc. shall be submitged by the
Contractor and approved by the Inspection Committee at least

10 (ten) days in advance of the commencement of the work.

Should the cost of the above temporary work be
eStimated in the unit cost of each work items of Bill of
Quanities in this Contract, and the Contractor is not entitled

to claim any amount of charges for the temporary work.

Article 14 Mondification of plan

If the Inspection Committee finds 1t necessary to
make modification of construction design, quantities and/or
materials and so forth during the course of conséruction,
JICA has the right to order the modificatipn of the work to

the Contractor, and such order shall be made in writing from

the Inspecticn Committee to the Contractor,



The JICA agrees to adjust-upwards'or-dowhwardS'the

necessary expense for such modification to the Cdntractbr;
which will be estimated by unit price in the bill of

guantities of the -Contract in case of modification of

quantities of construction works. In the case of additional

work which are not quoted'by unit ptice in the bill of

quantities of the Contract; the Inspection Committee will make

ectimation thereof and JICA will pay to the Contractor for

such additional works accordingly. But if the Contractor does

not agree to such estimatiOH, the Contractor is then entitled

to negotiate with JICA. Also the extension of the completion
time due to the modification shall be given by JICA who shall

have the sole right to decide the number of days of such

extension.

Article 15 Acceptance of the work

Whnen the entire work has been completed, the
-Contraétor shall submit the invoice in written form indicating
the Wérk actually completed to the Inspection Committee. If
there- are. compliance with drawings or Technical
specifications, jICA shall accépt the work as the final
_.écceptance of satisfactory completion work within ten (10)
days_aftér the,recgipt of the written form and it shall be
deem¢d that #he final accebtance'has been made on such date of

: thé'receipt_of the written form.
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oh the gther hand, shoulq non-compliance with
drawings or Téchnidai.SpecificatiOns or defects be found in
the Qork eXeéutgd by the Contractor, the Inspection Committee
willsﬁéﬁe the right not to accept the work and to order the
rectificétion of the work. TIf the.required period for the
rectification'of'the work is beyond the coméletion_daté,3the
¢ontractor. shall not be relieved from its responsibility to
pay the penalty as stipulated under clause 5.3, and after the
completion of rectificatiﬁn of the work, then.the final
acceptance will be made in the same manner as descirbed in the

first paragraph of this Article.

During the course of construction, whether in the
completion_.time or of extended time specified in the last
paragraph.df Article 4, JICA has the right to accept a part of
the work already completed.in the written form which shall be
considered as a part of final acceptance. However, both
parties shall negotiate with each other for the maintenane and
_usage of the .accepted part of the work, and the Contractor is
not entitled to request the extension of the completion timé
due té any interruption caused by the use of such accepted
work by JICAg the Inspection Committee or the officers of Thai
Government authorities, or any delay in repairing such

accepted work;
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Articie 16 Construction enhgineer

the Contractor shall appoint a construction engineer

- at hlS own expence for the supervxsxon of. the work

performance, who shall be duthorlsed Yo act on hehalf of the

Contractor, and the instructions given to him shall. be deemed

as given to the Contractor. and accepted by JICA, who shall

stay at the job site all the time and shall not léave without

obtaining the prior approbal of the Inspection Committee. If

the Contractor replaces the construction engineer, the

Contréctor shall obtain the pridr apprdval from the Inspection

Committee in writindgs.

Article 17 Replaéement of Labour, Engineer.and'Foreman

The Inspection Committee may request the Contractor
to remove any of the Contractor's labours, foremen or
engineers if it appears to the Inspection Committee that such
labourer, foreman or engineer is incompetent for his job or is
not suitable or ié not capable of handling his workmen or
stéff;-and the Contractor shall promptly replace - any such
labourer, foreman or engineer. No extra-cost or cla%m for

extension of time will be allowed -because of such replacement.
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Articie 18 Sub—'Contractor

The.Contrcﬁor shall not sub—contraét oY assign any
.portion of Ehe work under the Contract without obtaining the
prior, appoval of JICA who has the sole right to decide which
portlon of the Works may be sub- contracted or asslgned to the
sub—Contractor; However, the Contractor shall be fully

responsible fothe work done by the sub-contractor.

Article 19 Notice

All notices required by the Contract shall be
effective only at the time of receipt thereof, and only when

received by the parties concerned at following address:-

JICA : Thailand Office.
167471 New Petchburi Road, Bangkok.

The Contractor

All neotices required by the terms of the Contract
shall be made in writing in English Laungage,and delivered

by registered mail or hand delivery.
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Article 20 Dispute

in the event of any'dispute'ariéiﬁg'from'éhe
interpretation and'performance-bf the terms of the Contract,
both parties agree to make_the'bést attempt with sincerity ang
in good faith to négotiate and amicably settle ;uéh'dispute,
failing which the parties agree to refer such dispute to
arbitration under Thail  Commercial Arbitration Rules and-
Regulation, Bangkok, by twoo{2) arbitrators, each of which is
to be appointed by each party. If elther party fgils to
appoint its arbitrator uithin_seven (7) days or should the
arbitrator fail, within fifteen (15) days after theix
aﬁpointment, to agree upon the decision of the dispute or no
.decision iz reached on the appointment o¢f an umpire, then

dispute shall be brought beforé the Court the Thainland

decision under the laws and procedures of the Kingdom of

Thailand.

The Contract 1is executed in duplicate of same
tenof; one of the original gopy to be kept bf JICA and the
other original copy to be kept by the Contractor. Both JICA
and the Contraétor have set their signatures and affixed the

seals thereto in the presence of the witnesses.
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Mr.Tsutomu SATO, Resident Representative,

Thailand office, Jaapan International Coaperation

Agency

) ) Cohtractor

Witness

Witness
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PECHNICAL SPECIFICATIONS
OoN

CONSTRUCTION OF MODEL INFRASTRUCTURE.OF SOFT SOIL ﬁoUNDATiON
| FOR
THE IRRIGATION ENGINEERTNG CENTER PROJECT .
IN

THAILAND

THAILAND OFFICE

JAPAN INTERNATIONAL COOPERATION AGENCY

{JICA)
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TECHNICAL SPECIFICATIONS
SPECIAL PROVISION
GENERAL;CONSTRUCTION.FACILITIES
CARE OF WATER DURING CONSTRUCTION
COFFER DAM
EXCAVATION.

EXPERIMENTAL CONSTRUCTION OF FOUNDATION IMPROVEMENT

HWORKS

IMPROVEMENT HORKS OF FOUNDATION BY SAND COMPACTION

PILE METHOD

IMPRCVEMENT WORKS OF FOUDATION BY SOIL CEMENT

 COLUMN METHOD y

IMPROVEMENT WORKS OF FOUNDATIOMN BY GRAVEL

.COMPACTION PILE METHOD

10.0THER RELATED COUSTRUCTION WORKS -
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_TECH:NCAL;SPECLFIcAiIQNs
PART 1 - SPECIAL PROVISION

1-01 The Contrédtor shall exarqihe_utmbst%déré’so
that-his.constrq¢tion opepations_will not damage any existing

structure except such structures as specified to" be

dismantled. Any'damages on the such existing structure or

facilities shall be made good by the Contrctor: at his expense.

" 1-02 Tf it is necessary in the prosecution of the
work to interrupt or obstruct the drainageé of'the.éurfaqe,the
flow of artificial drains .and the flow of irrigation canal,
the Contracteor sha;l provide for Ehe.same dﬁring_the proéress
pf the work in such a way that no damage shall'résult to
either naﬁural or artificial irigation or'drainéqe which he
may ihterruptgd,heIShall be held liable for all daméges which

may result therefrom during the progress_of the work.

1-02 . The Contractor is expected to'ViSit the
_1ocatidn_gf ﬁhe work and make his own estimate of the-
Eaéiliﬁigs.néeded for the wWork.

S In £be.sggééssfu1.éxecution of the'C§Qtract, the Contractor is
.éxégétédzéq familiariée ﬁimself with local cénditioﬁs,

agailébility'of'labour, transporation facilities,uncertainties
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_0f w§a§her1ahqfothei Céntihgencies. From invéstigations, méde
_at-"S_iItQ,.-'iF. '_15 believed that to'p'oqraphic'al conditions ar;'
apprdkimateiy asISHOQh-on the drawings, but the nature;of the
maygfiaIS ahd{the depth of safisfactory foundatioﬁs, are_hOt,
_gpiafa‘n'teeﬂ-.:--ift‘i's 'eXé#'e_SSly understood that JICA will not
'respoﬁsible for'ahy.déductiont inferpretation, or conclusions
made by thé'Coﬁﬁractbr. JICA.dOes not guarantee that other .

materials will not vary from those indicated by the drawings.

1-04 Elevation referred to the datum plane are to

be determined from bench marks established by JICA ér the

Inspection Committee at the site of the work.

1-05 Tﬁe Inspection Committee will establish the
neceésaty sﬁrvey'hénuﬁents'énd bench marks at convenient
points'iﬁ the aréa'covered'by this contract for use of the
Céntraétor in laying the lines and grades required for the
proper conduct'ahd execution of the work. All stakes, bench
marks; etc., placed:by the Inspection Committee in laying out
the work éhall be carefully'gdarded and preserbed by the
Contractor, and in sﬁch case stakes or marks are misplaced ;r
réndered3ﬁseless'through the carelessness or negiigence of the
Contractor ér his agents, employees or workmen, they will be
rePléced.by the Inspection Committee at the expense of Ehe

Contractor.
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1-06 . The Contractor .shall egedute.the work tq_ﬁhe
lines and gfades given by the drawingé and/or the Inspection
Committee. The Contractor shall, at his own expénse;.furhish
all stakes,. templates, pattern, platforms ‘and laﬁér thaﬁ'may

be required in setting or laying out any part of the work.

8 - a4



(PART 2 GENERAL CONSTRUCTION FACILITIES

2-01 SCO?E_
This:pért cbvers the construction and/or maintenance of access
roads, setting up of Contractor's camp fécilities, providing
camp{SécuritY and the disposition of the Contracﬁor‘s various

faciiities at the end of the Contract.

2-02 ROADS
{a) The Centractor shall improve, repair and widen, if
necessary, existing roads to satisfactorily meet his haulage
regquirements, He shall also coﬁstruct all otﬁer roads within
the consﬁruction area which he deems necéssary in the
prosecution of Eis work: The improving, widening new roads
shall be made without cost to JICA, and same shall be the
responéibility of the Contractor during aqd up to the

completion of all construction werk under the Contract.

2-03 CONTRACTOR'S CAMP FACILITIES
{a) If.the;Contractor deems necessary, he shall grade his
camp site; construct his office, employees’ hosusing,
Jarehouses, machine and repair shops, fuel storage tanks; and
provide such other facilities that the Conrtactor deems
necessary for maintaining health, peace and order in the caép

and work area.
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(b) The location,construction, opeation and maintenance of

such camps and facilities shall be subject to the approval of

the Ihspection Committee. At least ten(10) calendar days to

the date on which the Coﬁtractor desires to beginlto work on
in féatﬁre of_camp_constrUCtion, the'Contractdr shall submit
for the approval of the Inspection Commitfee drawings and
speﬁifications, in.sufficieht detail to permit determination
of suitability of the constructibn in compliance with these
specifications, and no camp construction of any kind shall be

undeitaken until such drawings and specifications have been

approved by the Inspection Committee.

2-04 CAMP SECURITY
The Contractor shall provide his own security force to the
extent that the deems necessary for maintaining peace énd

order in the camps and work areas and to safeguard materials

and equipment.

7-05 . DISPOSITION OF CAMP AND CONSTRUCTION
FACIL;TIES
After the completion of the work covered by the Contract,the
entire cémp of_the Conrtactor, including its water supply
. system!'quarters, warehouses, shops and other facilities
tﬁereiﬁ;'and all other temporary installations at work areas
Shgil'be.re@oved-by.the Contractor and the site shall bhe

- cleaned.
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REART 3 CARE OF WATER DURING COMSTRUCTION

" 3-01 ° SCOPE
In accordance with specifications contained in this.part, the
Contractor shall care. the water during construction so that
improvemnent work of foundation andg excavation of testing.canal
can be performed in areas free from water. Care of Wat;r
during consrtuction shall include provision for drainage and
pump;ng system for dewatefing'the specified areas
corresponding to the construction methods and the stages, the
construction of.coffer dam, drainage canal and tempérary

bulkheads necessary for the protection of construction

operations from encroachment by water.

3-02  DRAINAGE AND PUMPING
The éontractor shall submit a water control plan during a
whole qonstruction period for approval by the Inspection
Committee at least one {1} week in advance of the dewatering
all work areas so that work can be carried out in s suitabie
dry-cdndition by draining andfor pumping all water during the
process of construction until its completion except for a

certain space of pontoon if used,
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The Contractor sﬁall_construct_draiﬁage ditchés,
pits,culvérts, dikéé or other protectiye work to ensure that
surface water Qf an?'origin bé keét'away from the work areas
 and sﬁal; furnish,'operate, éna méintain.at hisfo@n expense
all nécé;sary_pumps, to kgep‘éll work.areaS'in.amply-dff'
condition, and prior@to finai ac@eptaﬁée of tﬁé‘WOrkUby' JICA,
the Confractor shall remove, fill or plug. all tempordry

drainage structures and pumping equipments at.his expense.

The Contractor shall be fully responsible for any damage or
delay“tp the work caused by failure of dewatering of

protective wo:k,_and also shall repaife or reinstafe ét his
expense any damage to foundations, excavation slopés or ény

other parts of the work.

Pumped water shall be discharged to a suitable distance as far
as possible1from the work area. The systems used for
dewatering and water eliminations shall not cause any damage

to the testing canal facility.

13-03 PAYMENT
N6 separete payment shéll be mada for the care_of water during
construction. But the cost of furnising, constructing,
.operating, maintain;hg,and removal of temporary drainage
'stf&ctﬂfesf canals, and pumping system_necessary to keep

cpnstruction aoperations free from water shall be included in
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“phe item of Temporary works i
_ . . as indicated in th 3
e Bill of

Quantities.
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" PART 4 COFFER DAM

4?01 SCOPE '  L
This part covers the work neceSséry_to.éonstruct,lmaintain a
coffer dam necéssary to protect the works from water coming
from and/or discharging any sourée.including seé, river, rain
and subterrahean, SO thét performed work, except where

precisely approved, can be performed free from stagnant and/or

running water.

4-02  COFFER DAM
A coffer dam at the lower part near an existing shrimp farm
shali be constructed and maintazined in accordance with the

drawings and these specifications.

The coffer dam at the lower part is to be constructed for the
pérmaﬁent structure. The Contractor shall instali dischrage
pumps near the coffer dam and shall operate the dewalering

artificially during construction period at this own expense.

4-03 MATERIALS
The Contractor-shall submit for the appoval of.the Inspection
Cbﬁmittée locations, éreas, draﬁing and other neces%ary
'épécificaﬁions of.borrow areas vhich tﬁe Contractor proposes

to use for obtaining fill material.
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The Contractor shall maintain ané operate suffiéient
excavating and hauling equipment so that an adequate amount of
fill material from all sources is available as reéuired,
Qpefations in borrow areas shall not be on danger roads,
bﬁildingsh or'strﬁctufes. Borrov areas shall be graded to
provide drainage from all parts of the excavated a?eas;

When

. operaticns in a borrow area have terminated, the area shall be

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

Inspection Committee.

Materials containing brush, roots, sod or other pPerishable
material will not be considered suitable for £ills. The
suitability of the materials shall be subject to the approval

of the Insbection Committee.

4-04  FOUNDATION PREPARATION
Ail hofizontal and sloped earth surfaces, upon which
embankment material is to be placed or other fdundation
surfaces whose locations are specifically indicated by the
Inspection Commmiétee, shall consit of undisturbed or
compacted material and shall be clean, damp, {ree [rom
standing or running water and freg from organic matter;anﬁ
shall be as a foundation for the material to be placed upon

them.
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4-05 FILL
The fills shall be constructed to the lines, gradésfaﬁd'chSs
sections'indicated on the drawings, unless otherwise directed
by the Inspection Committee. Generally.a ﬁolerande of'plﬁs or
minus 0.05 métér from the slope lines aﬁd gfades.shoﬁn'dn fﬁe
drawings will be allowed in the finished surfaces of the
embankments except'ﬁhat the tolerances shall noét be continuous

over an area greater than twenty (20) sguare meters.

The fill material shall be dumped and spread in horizontal
layers having an uncompacted thickness of not over 20 cm. When
material is spread, chunks larger than 10 ¢m in the Size shall

be broken down by approved means or removed.

The Contractor shall keep the elevation.of coffer dam
indicated on the drawings during the construction period of
the work using extra banking or additional banking at this own

cost.
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PART 5 EXCAVATION

5-01 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 perfrom all required

open excavation and foundation preparation pertinent to the

construction work.

5-02 EACAVATION SLOPES OF TESTING CANAL
The excavation slopes of testing canal facility consists of
the following four (4)types.
1; Non-treatment foundation, slope 1:4
2. Non-treatment foundation,slope 1:6
3. Sand compaction pile treatment,slope 1:3

4. S0il cement column treatment,slope 1:4

-03 OPEN EXCAVATION

ot

(2)  Genral

Open excavation under these specifications consists of the
removal, héuling, dumping, and satisfactory disposal of the
all méterialé from required excavations for testing canal and
miscellanecous excavations for other structures included under
this Contract,

Open excavation shall be performed to the lines and grades
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shown on the drawings or established by ‘the Inspection
Committee., The Inspection Committee may moaify slopes of
excavation to fit conditions encountered during construction.
Such changes of modifications shall not considereé by the unit
prices bid. All necessary precautions shall be taken to

preserve the ground outside the specified lines and grades in

the soundest possible condition.

(b) Coﬁmencement of exvavation works

The excavation works of testing canal.facility shall be
commenced after the foundation improvement works. Any work of
excévation shall not be commenced wiﬁhout prior approval of
the Inspection Committee. After the commencement of excavation
works, any léads shall not be placed on the tep of slope
except for the two (2} corners shown on the drawings and any

heavy equipment also shall not be allowed to travel on these

places,

(c) Influence of construction equipment
The Contraétor shall pay ﬁpmost careful attention to decrease
the influence by construction equipment on the soft soil

foundation during excavation works.

At the excavation works, the contractor shall take care not to

ioosen the foundation of testing canal.
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(d) 'Einishing'WOrks
Finishing excavation works shall be Performed to use manual

digging within thirty (30)centimeters from specified lines The

specified lines shown on the drawings s5hall be fiﬁished to be

flat and smcoth as much as pPossible.

{(e] Monitoring instruments
The.cOntractDr_Shall exercise the time of installation of
monitoring instruments and cables. The Contractor shall not

. ) . . St
give any damages to the monitoring instruments and cables. In
cases whera any -damages are caused Lo these facilities, the
Contractor shall be liable to repair or compensate such

damages at his own expense by the date appointed by the

Inspection Committee.

(f} Other conditions
i . The Contractor shall pay attention to overturing,
sliding and non-uniform settlement of heavy egquipment

on soft soil foundation.

=

On the soft soil foundation, the maximum converted
welight of heavy equipment shall be deducted less than

0.3 kgf/cm? using sandmat or steel plate, etc.



.04  DISPOSITION OF EXCAVATED MATERIALS

The material comming from the excavations and not suitable to

be utilized for fills, béckfills and aggrégétes'mQSt be

unloaded in disposal areas indicated on the drawings or

designateé'by the Inspection Committee.

The Contractor shall gubmit fér the approval of the‘Inspection
Committee on appropriate utilizatién plan of the spoil area
which the Contractor uses for the work under.this Contract,and
any kind of disposition shall not be undeftakgn before
obtaining the said approval. Excavated material not suitable
for f£ill or otherwise not needed shall be wasted in apprOVeé
spoil areas. Spoil piles shall be constructed to thée stable
slopes of the material being wasted. Any spoil pile exceeding
two {2) meters in height above the ground surfarice shall not
be performed.. Spoil material shall be spread and graded so0

that surface drainage will not be concentrated and will not

create and/or accelerate undesirable erosion in spoil areas.

5-065 MEASUREMENT FOR PAYMENT OF QPEN EXCAVATTION
A survey of the areas to be excavared shall be made by the
Contractor prior to the commencemnt of the work under this

Cohtract, and all measurements of excavation shall be based on

‘this_survey without regard to any change that may occur during

the prosecution of the work. All such sﬁrveys shall be the
supject to . check and approval by the Inspection Committee.

Yolumes will be computed and shall be the amount between the

8 - 56



original groud determined by the survey and tﬂe slop 13
es, lines

and grades shown on the drawings or established by th
e

inspection Committee.
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PART 6 EXPEREMENTAL CONSTRUCTION OF FOUNDATION

IMPROVEMENT WORKS

601 SCOPE

Preceeding the improvement works for_foundation of the inside
slopes of the Eesting éanal, the following~expefimental works
of improvement.methodé shall be carried out as shown on the
drawings.

i . Ssand compaction pile method

i. Graval compaction pile method

Soil cement column method

6-072 MAIN OBJECTIVE OF EXPERIMENTAL CONSTRUCTIOQ
The Contractor shall exercise the bellow mentioned hain
objecﬁive of this experimental construction works.
i. To estimate internal friction angle in constructed
sand compaction piles and gravel compaction piles by
standard penetration tests.

To confirm shear strenth of constructed soil cement

column,

i. To confirm diameters of constructed sand éompaction
biles and gravel compaction piles.

7. To check‘influénce on strength of nearby foundations
caused by the introduction of éand.compaction piles
and grevel compaction piles.

1. To check influence on nearby foundation such as
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“lateral flow. and swelling of original ground surface

caused by foundation improvement works.

6-03 ° TEST ITEMS
the following tests shall be carried out in the experimental
constriction works.

‘i v Mixing test of soil cement column in a lébolatéry-

=1

. Physical property tests on the materials for sand

compaction piles and gravel compaction piles.

'Implementatiqn of field experimental construction
k. Test on confirming the improvemenﬁ effect of
treatment (by dgeotechnical investigations and testsc)

1. Arrangement of test'resulté

 6-04 MIXING TEST OF SOIL GEMENT COLUMN

Testing condition is shown in the PART 8.

6-05 PHYSICAL PROPERTY TEST
The following tests shall be carried out on sand and gravel
material. which will he.used for the main construction works.
.S;mpie.: at leést one{i}sample for each of sand and

gravel material from every borrow pit
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Tesk ltewm

.
i

. Grain size analysis

. Unit weight

. Moisture content

6-06 FIELD EXPCRIMENTAL CONSTRUCTION

The location and pile arrangement of: the field experimental

construction such as sand compaction piles, gravel compaction

piles and seil cement celumns are shown on the drawings, also

the quantities of the field tests by each method shall be

based on the Bill of Quantities and the following table.

Quantities of Experimental Construction

- : : Total
Consrction HNethed ¥umber of Pile | Length of Pile . - Remarks
Length of Pile
o . m
Sond Compaction Pile 3 5.00 15.00
Gravel Compaction Pile 3 5.00 15. 00
mcluded in
Soil Coment Column 3 6. 00 12. 00 the real const-
' ruction

Teh following geotechnical investiagation and tests shall be

performed after the completion of the field experimental

construction.
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Items and Quantities of In-situv Tests

for the Experimental Construction
————nrzlt el Lonstruction

fph__item of Test

Sand Compaction Pile

standard Penetration
Test(Inside the Piles)

* Location : Center of pile
1 hole

* Boring Depth : Tm

> Number of Test : Ttimes

(Depth : every {m)

Core Bouing
(Inslde the Piles)

Thin ¥all Sampling
{Clay of original

ground)

* Location : Center between
. Three Piles, | hole
* Boring Depth : To
* Core Sampling : 4samples
* Sampling Depth :
-0, 3.0, 5.0, &-1.0

gravel Compaction Pile
P Aeon fite

Same as the left

Soil Cement Column

————
* Location : Center of pile

1 hole
* Boring Depth : Gn

* Core Sampling : Gsamples

(Depth : every 1m)

Same as the left

—— ]

F—

Field Deusity Test

1 + Numbes of Test : 2times

* Location : Center of Pile,
Zhole

Same as the left

Items and Quantities of

Tests in Laboratory

for the Experimental Construction

Item of Test

Sand Compaction Pile

Soil Cement Coluan

i. Test on Physical
Property

Conteut

| * ¥et Density

Gravel Compaction Pile

2

* Unconfined

Compression Test

-Naturéi ¥oisture | »Pile Material : 2samplas |-Pile Material : 2samplas
+ Clay : {sanplas §Clay : Tsaaplas
* Clay : 4samplas |*Clay : §samplas
Hechanical Test '
« Clay : 4samplas [*Clay s dsapplas | Piie : bsamples




PART 7 IMPROVEMENT WORKS OF FOUNDATION BY SAND

COMPACTION PILE METHOD

7-01 GENERAL
After the field experimental cqnstruction mentioned in the
Clause 6-03, the improvement works of fbuhdation by sand

compaction pile method shall be carried out at the location as

shown in- the drawings.

 7-02 WORK QUANTITY

The guantity of the works shall be as follows but the improved
diameter shall be confirmed by the field experimental

construction works.

Quantity of York by Sand'COmpaciién Pilé

Levgth of Improved Improved Number of To}al_lmpfqved
Pevitration Length Dianeter Piles Length
. a m m Piles i
i.88 5.0 0.70 21t 1,085

7-03 SIZE OF IMPROVED DIAMETER
The tdrget wvalue of improved diameter of sand compacticon piles

shall be 70 cm{A=0.385m?} .

7-04 SAND MATERIAL
- The range of pérticle size of sand material! shall be
"Dy, >D.1mm in the effective diameter of the sand and

Dgo/Dyo=U>5 in the coefficient of uniformity. However the
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cOntractor shall follow the instruction of the Inspectlon
Commlttee in case thet the coefflclent of unlformlty can nOt\

‘be satlsfjed w1th the abaove value,

7-05 CONSPRUCTION EQUIPMENT
The CO"St%‘-‘CtiO” equipients shall be based upon the following
class. The Contractor shall submit his list of construction
equipmentfwhich shall be used at the job site and the approval
from the inspettion Committee shall be'obtained prior to.the -
commencement of the works.

List of Construction EQuipment

Name " Standard Specification

'Bése ¥achine Crawler crane, 95'~ 27
Guide leader L=15m

Hammer 3t class

Bumper not specified

Hopper not specified

Bucket : 0.3n class

Casing ' $40cn, L={2m steel
Compressor T5Hp

Receiver Tank - 3m?,  TKYA

Generator TIKVA

|

7*66 .PROCEDURE OF COMNSTRUCTION
The gfbcedure of the construction shall be conformed to the,
following flow chart. In case of other construction procedure,
the approval frﬁm the Inspection Committee shalllbe required
before'the'commencement of the works. In order to make
imprévement effect on foundation by this method greater,
Piiiné works shall be started from Lhe outside then moved to

the inside concentrically in order as shown on the dravwings,
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outline of Construction Procedure

" Mobilization,

Installation

R

Setting center of pile

Driving

casing

Reaching prescribed depth

Filling sand in

Preparation of SEEEW

Extraéting (3m)

Repetition .

' Compacting ( 2m)

/

(j Completion ;)

7-07 QUALITY CONTROL
Frequency of gquality control of works shall be performed'as

shown in the following table.

Construction Control of Sand Compaction Pile Method

Item of Cont(al

" Control Methed

Freqﬁency of Control

Pile materials Nechanical analysis Ltime/50n°
Location of piling g??z—survey to set up each pile
Pepth of ﬁiling Apoint marked on a each pile A

casing

Quantity of pile material
to be filled in

Bucket

each conpaction

Strength of pile

Stamdard penetration Lest

1time/30 piles, depth of
every Im

Strength of original
ground

Unconfimed Conpression test

[time/30 piles, thin xall
sampling

et
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EART 8 IMPROVEMENT WORKS OF FOUDATION BY SOIL CEMENT

COLUMN METHOD

8-01 GENERAL
Artgr the field experimental construction mentioned in the
_clause 6-03, the improvement works of foundation by soil

cement column method shall be carried ocut at the location

as shown in the drawings.
8-02 WORK QUANTITY
The guantity of the works shall be as follows except for

the variation order from the Inspection Committec.

Quantity of work by Soil Coament Column

Position Excavatioh Column Number of Total Excavation | Total Column
asitio Length Length Column Length Length
Upper part |  6.89"| 550 ®| g3 columns 365.17 " 991,50 °
Lower part 1. 92 13.79 10 1, 254. 40 965. 30
i ’ celumns i M
Total 123 1.619. 57 1, 256. 80

B-03 DIAMETER OF MIXING COLUMN

The diameter of mixing column shall be 1.0 meter.

8-04 CEMENT MATERIAL
Improvement material shall be cement slurry made of
ordinary Portland cement with a specific grauity of 3.15.

Water content ratio (W/C) shall be 100% in weight ratio.
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8-0% VOLUME OF CEMENT
For 1.00 m?® of originél clay, 198 liter of ‘improvement
materials equivalent to 150 Kg of ordinary p§rtland
. cement shall)l be used, however the precise amougt shall be

decideé-based 6n the actual data obtained from mixXing ltests

i a laboratory before the construction.

8-06  CONSTRUCTION EQUIPMENT
The construction eguipment shall be based upon the
following class. The Contractor shall'submit his list of
construction equipment with the same manner in accordance

with the clause 7-05 of this technical specifications.

Name Standard Specification | unit | Nos. Remarks
Base Machine | Crowler crane,35t class | Nos. 1
Leader Mixing wachine guide Set, 1
Farth Auger '
Xi%?chment D-§0k class Nos. | 1
Hixing Rod ¢ 2007/ ' . 1 | Lmax=25nm
lixing Vane ¢ 10007/, double type . 1
duger Head ¢ 600%/- " 1
Cenerator 125%YA  class Mos. | 1 | for Earth Auger
Hixer T50£x2 class . 1
Grouting Pump 1504/ min . 1
¥oter Tank 203 . 1
Submergibie 2inches " 1 ‘
Motor Pumﬁ
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8-07 PROCEDURE OF CONSTRUCTION
The procedure of the construction shall be conformed Lo the
followig flow chart. In case of other construction procedures,
the same formalities shall be needed in accordance with the

specifications described in the clause 7-06.

Gutlineg of Construction Procedure

¥obilization, Instullation Measuring cement,

\r Mixing

Setting center of column

%
‘Penstration & ¥ixing K e Supplying

Cement Sturcy

Reaching prescribed depth

N

Extracting & ¥ixing

A
‘ Completion ’

8 - 67



(b)

8-08 QUALITY CONTROL

With regard to the constrgction of soil cement column, Ehe

Ccontractor shall pay special attention to the following

points.

-Tp control guantity of cement slurhy, penetration and

extraction velocities of mixing rod shall be checkea

strictly so as to ;upply'cement slurry to each depth
precisely.

~To maintain perpendicularity of the mixing rod.

-To drasp the.capacity of a aéitating mixer and to set its
control standard for rate of rotation, agitating
toréue,up— down speed of agitating, ete.
~Safety of base machine should bé well considered s0 as
not to lower the work efficiency for the construction

being carried out on the soft soil foundation.

The Contractor sﬁall perform the following control at the

construction period.

- Concentration and amount of cement slurry to be injected

- Mix proportion of slurry shall be 1:1 for water and

cement in weight ratio.

- The specific gravity of slurry shall be controlled using
control charts and it's measurement freguency shall be
once in the mofning and in the afternoon.

~ Amount of cement to be injected shall be 150kg/m? per
im* of original clay.

- Perpendicular construction speed for penetration and
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{a)

{b)

extraction of soil cement column shall be 1.t meter pey
minutes respectively, |

- The speed of.a rod up and down shall be set at 1.5 meter
per minutes each, at the same time the consﬁruction
speed shall be controlled by the use of marks made on
the rod and staff. N

- The'rate of rotation of agitating vane shall be gained
by eye—measurément.

- Vertical and holizontal inclination of the leader shall
be measured by a theodolite:

- In oxrder té check the strength of constructed soil
cement columns, unconfined compression test and
measurement of unit weight shall be carried out using
samples taken by core boring the rates of one column

to 30 columns. Sampling of cores shall be done

for every 1 meter's depth.

8-09 MIXING TEST IN LABOLATORY
For the determination of the amount of cement slurry
to confirm thé designed strength,?2.9 Kgf/cm? ,mixing test
of cement slurry shall be performed.
The standard specifications for the mixing test in a

laboratory shall be as follows.
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The Standard Specifications for the Mixing Test

| Ifgm ' - | Standard Specificatins
Kind of material for impfovement ZOrdinaty portiand cement
Yater-cement ratio(%) o -} .- 100

Azount of cement to be mixed (kg/m®) 100, 150 and 200

¥ixing time required  (min). | 10

dge (days) 7, 14 and 28

Nolding size : : . ¢ 5cm height 10cm .
Nusber of mold for one sample (Nos.) 2 |

Testing items of the mixing test in a laboratory shall be

as follows.
~-Test for physical property
. Unit weight : 3 samples according to 3 kinds of
mixture, 100Kg/1m3,150Kg/1m3,200Kg/1m3.
~-Test for mechanical property
«+ Unconfined compression ?est : 18 samples accérding to

each mold
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PART .9 IMPROVEMENT WORKS OF FOUNDATION BY GRAVEL

COMPACTION PILE METHOD

901 GENERAL

_Imélementationio% the construction by this work method
Sha}l be deCided.in accordance with the results of field
experimental construction described in.the PART 6 of this

specifications after comparing with the result of sand

compacion pile methed.

9-02 STANDARD OF PILE
Tbe size of gravel compaction piles shall be deéided by
the field experimental construction, however the guideliﬁe
is as follows. ‘ ) :
Leﬁgth of penetration; 7.88 meéeter

Improved length ; 5.00 meter

Improved diameter ; 0.50 meter

9-03 CONMSTRUCTION EQUIPMENT
The construction equipment shall be same with the case of
the sand compaction pile method mentioned the part 7 in

this specificatiéns.
9-04 CONSTRUCTION CONTROL

The method of cohstruction control shall be same with the

clause 7-07 of Part 7 in this specifications.
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PART 10 OTHER RELATED CONSTRUCTION WORKS

10-01 GENERAL

The construction of model infréstructure improvement
wéks include,under this Contract,miscellaneous works bgsides
main earth work and foundation improvement works such as
instaliation of displacement piles, installation qf wooden
staging for observation, protection work of measurement
instruments and cable, and movement works of existing-houses.
The majority of the miscellaneous works shall be either smqll
concrete structure or wooden works,which shall be constfucted
by means of the combination of earth works, concfete wérks and
" wooden works. From the view pgint'stated above, the

specifications contained in this part describes mainly special

conditions for each work.

10-02 DISPLACEMENT AND FIXED PEGS
The Contractoﬁ shall install reinforced concrete pegs for
fixed points of measﬁrerment and wooden pegs for displacement
observation. The scale shall be as follows

-Reinforced concrete peg with a nail screw: 8 Nos

Size : 20°=x20°°x100°" -
Wooden pegs with a nail i 133 Nos
Size : 10°"x10<™x100°"



The gontractor éhall construct the following wooden staging

© 10-03 WOODEN STAGING

to

walk for the observation of the testing canal facility

.Mdtérial': wooden plate and pegs
Conétroction lenéth : 250 m
-ﬁidth of WOéden plate : 50 cm
Mean_geight of staging ; 30¢cm

10-04 PROTECTION HWORKS

The Contractor shall perform in the protection works such

as concrete.pipe works for monitoring cable under the

temporary censtruction road, instailation of colour flags

on the cable line and installation of bamboo protector for

monitoring instruments, etc.

’

The

10-05 MOVEMENT OF EXISTING HOUSE

Contractor shall move the following two existing houses

to the désignated places.

One

One

The

the

wooden two stories house, 192m?

wooden two stories house, 28m? !
10-06 OTHERS

monitoring instruments shall be procured by JICA and

installation works shall be carried out by the supplyer

of JICA under the specifications and instructions of

manufacturers or Inspection Committee.

The Contractor shall maintain all monitoring instruments
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installed at the jpb' site during-c'ons'trfuét'i‘on period ana
- the =__c':ps_i_:_''sha'll be dncluded in the item of témporary works

as indicated.in the Bill of Quantities.
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