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] Gcncrall (_:ouditio‘n.-s

-1 General chuirc’n;_qqts,

-1-1 Scope of Applicability, Interpretation and Longuage

a) Scope of Applicability

. .Thé'Spccil‘icm tons shall apply to all the various construction
and work done by PWD acting with ox through the Contractor,

b) Special Specifications

lrems not regulated by the General Conditions shall be deter-
mined separately by means of Special anidilions.

c) M}rrprctation ' | .

When malters arise which are not clearly indicated in th_é
S]')ccil‘icut.ions, the Drawings, or the Bills of Qua’mtltioé,.or when
the 'contchls of the articles conflict, a' determination 'shull be made
by consultation between the PWD and the Contractor,. However, (he
Contractor shall comply with the dircctions of the PWD tn regard
to minor details which ave commonly recognized as normally re-
quired from a lechnical point of view. |
d)  Language

The language in which the Contract Documents ayre drawn will
be in English and all correspontlence, drawings, documents and

Wl‘lll()l(} matter relevant to this Contract shail be in English.

I-8-2  Administrative and Other Responsibilitles

a} Laws and Regulations
Ladd 24

During all the construction of the Wbrks, the Contractor shall
comply with atl laws and regulations concerning the work, including
rules and regulations of PWD, and all other ¢oncerned laws and
regulatlolms, including the Labor Standards Laws, Traffic Laws,
and Construction Industyy Laws of Thailand,

b Required Procodures and Reports

S

‘The Contractor shall carry out withowt defay all procedures or



reports requived for purposes ef the Work by various govermmentat

or public agencies, and other enterprises.

¢) Responsibility for Indennity

The Contiactor shall“imlemnify_tho PWD o1 any third paty for
any claims, losses, judg.mcnts,' o) suits of every nature or de-
scripl.ibu, including damagcé lox death, arising from . uany act o
omission of the said Contractor, his agents, ox anyonc directly ox
indivectly employed by either of them in (he exceution oy the guaxd-
ing of the Work, Centificates of such insurance shall be filed with
the Eagineer, i he so rcqui_:.‘o', and shall be subject to his approval
for adcquacy‘ of brotection, However, in event of five, or any
natural disaster ox lla;)li(zil_itlg which can not maéona]ﬂy be considerced
the fault of the Contractor, the matter shall be submiticd o arbi-
tration by three arbitrators, onc cach chosen by the two concerncd
partics, aud once setected hy these Lwo arbitrators, |
d) Risks lixceptod

The Contractor shall not be responsible for any damage, loss
or njury which may occur to the Works from any wax -hostilities
(whether war be declared ox not), as invasion act by foreign cne-
mies, xebellion, revolution, Insuryection or military or civil usur-
pation of power {other than among the Contractor’s own employees),
rviot, commotion ox disorder,

The Contractox shall (unless and until the Contract is terminated
in accordance with this clause) complete the Works, provided that
the PWD shall be entitled any time after such wai begins to
texminate the Contract by written notice to the Contractor, Upon
such notice, the Contract shall terminate, but without prejudicc
to the 1‘iglité_ of cither party in vespeet to any prior breacl thercof,
¢) Xerformance Bond

| Within one calendar month after the signing of the Gontract,
the Contrﬁctor shall at his own cost provide a Pexlormance Bond in

the sum of Five (5) per cent of his Contract Price for the due pex-
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formance of the Contract, and such sum shall be neither released
nor refunded until fulllbment of all of the Contraclor's obligations
under the Gontract,

£) Liccnses, Visas and Dutics

The PWD will upon applicétion from the Contractor provide
reasonable assistance in obtaining the prompt issuzmﬁ:e of ull necces-
sary import liccnlsgs o1 permits for the imporiation into Thailand
of all cq: spment, materials and supplies which are i'c(]uire(l in -
order to perform the work of the Contractor, visas for the Con-
lractﬁr's forveign personnel, permits lor the release of those
supplies which are subject w any statwtory controls and prioritics
and permits for the movement of all supplies, machinery and
materials o be t_"ansportcd by the Imﬁ ractor,

The Contractor shall include in the Contract Price and shall be
subject o awd requirved to pay all taxes, dulics, fees, permits and
assessments of whatever nature levied ox assessced by the Govern-
ment of Thailand o any other local bodics or corporations.

) Use of Royaltics and Patents

Cn o completing the Work, the Contractor shall bear alt responsi-

bilivies involved in use of coustruction methods, processes, orv
articles, the patent vights or other rvights to which are held by a
thivd party.

h)y Reports, Drawings ind Other Documents

(1) ‘The Contractor sball submit reports on standard forms specificd

by the PWD on the specificd dates,  When a change occurs in
regavd to a rveport alveady submitted, the Contractor shall speedily
submil a revision report.

(2) ''he Contractor shall produce detailed work drawings or other
documents as requived,

(3) The Contractor shall produce Plan Drawings, und Location
Dyawings of the completed works, and submit them (o the BEngincer,

This shall not be requived for completion of portions,

14



i) Responsibilities for Gosts

The Contractor shall pay _for the costs. of survdying, Lests

o\amumunm, ulal ‘((‘d\‘cillOIlb, reports - and pLoculumi work in
_ connection with the Wml\s and inspecetion,

)] -Apcc.ss Lo Bite

 The PWD, the Engineer and any person authorized by them
shall have agcess at :ill times (o the Works, Lo the Site, to all
workshops and placcs where work s hoing prepared ox malcxmls
manufactuzed: .nllclu, or nmbhmc;y are l)mngr ohminvd for the
Works, The Contraclor shall pmviclo ull nccvb‘nuy assistance in

obtaining such access,

{-1-3 Qontractor, Contractor's Representative and Other Personnet

a)  Gontractor and Contractor's Representative
bal § i

The Contractor or a resident reprosentative ox superintendent
shall at all times be resident at the Site amd shall pecform all re-
(uired dutics concerning the construction, and supervise all work on

the Site in compliance with instvuctlons of inspectors or other

r tr

personnel included in the term ',ngmecr s chw.svntduw
During the work, the Contractor {or the Contyvactor's Represen-

I'i!l'.i\r'(!) shall maintain continual contact with the inspectors and

M ngmov r's Represemtative, so as to carry oul quickly and smoothly

the completion of the Works,

b) g;onu actoxr's PYersonnel

Iiw Contiactor shall sclect conscientious, reliable personnel,
and carry out llu_: ‘works in a disciplined manner,  Tor work re-
quiving mature skills, the Contractor shall usce cxperienced, skilled
workmen, | |

¢) Assigned Matters and Sub-Contracting

The Contzactor Shall not assign ox sublet cither the whole work
o a substantial portion thercof, I cvent the Contractor assigns or
sublets a portion of the work, hie must give prior written notice to the

PWD,



d) Objections o the Contractor’s Repiesentative or Other Personnel

In event the l’Wﬁ finds that the CGontractor's Representative,
important technical porsonnel oxr specialists, workmen, service
personnel, assigiees, or sul)-:c'mltruclors arve especially unsuitable
for the construction of the Works, the PWD hm}* demand their re-

placement, which shall be in writing with reasons clearly indicated,

t-E-4 Provision of Temporary Oflices, Utilitics and Bench: Marks

) Qifiees

The Contractor shall crect a temporary office at the job site

adequately (urnished, and maintained in a clean, orderly condition
for the curation of cénslruction. The Cnnh:act"()f or his auu_lbtizo(l
rcprcscntuti#c shdll- he present in the office at all times while work
is in progress, Instructions recetved there from the Engincer shall
be considered as delive red to the Contractor.

On any part of the Works Mlc re it is deemed necessavy by the
IEngincer, the Contractor shall provide a s'ui'l:a'hlc olfice properly
cquipped with phoho and any other rcquircd apparatus fory the
lahoratory representative or inspector on duty at the Works to pro-
teet him [rom the weather while conducting the necessavy tests Tox

materials used,
by Uilities
(1 l,itrht and Power
oy

‘The Contractor shatl furnish temporary lighting facilitics,
complete with wiring, lamps, and sinilar cquipment as ve-
Quired to adequately light all woxk arcas and with suificicnt
powcr capacity to meet the reasonable needs of all sub-con-
tractors, He shall make all necessary arrangements for
lemporary clectric cervice and shall pay all oxpenses in con-
nection therewith,  The cost for power will be horne by the

Wi,



{(2) Alr, Stcam and Water

o

“The Co’ntmctor shall provide all aiv; steam aml \‘.'dl( T oas -
may e rcquued for the (,lczmmg aud testing of plpelmcs and
equipment necessaxy for his and his sub-contractors' work,:

c.) lcmpomly Bench Mmks

The . Contractor shall (,smhll.sh temporary heneh nmrl\s as
m(lolul by the l*‘ng,lncc), located where thexe is no dang,c; of
.slnumy lomtmn or height, |

Where appropriate Jocations do nol exist for fcuuﬁo.rury ,l)éu_ch
marks, the Contractor shall c;stal)lisll and malntain Suitahig _p‘crma:—

nent, immovable locations, by driving wood or concrete piles,

P-1-5  Quantities _

‘The quantities set out in the Bid Schedule are the estinated -
quantitics of the Works and they arve oL to be taken as the actual
amd coryect ([llullllllcb of the Works to be executed hy the (Jonudv- :

tor in Tulfillment of hl‘> ohlngatmns under ‘the Contravl

b-1-6  Measurein b.nl.
B RN G BT AT R

a) Works to be Measurod -

Thc lirlginéer shall,. é'xccpt as otherwisce stated, §:scort:11n and
determine by ;lr measurcment tl_)c.val_uc of work done in accordance
with the Comtract,  He shall when he requires ziny part ox pzzrts of
the Woxks to he mcaeuaul give notico to Llu, (Jonu*:u,l,or who slmll
forthwith attcnd or b(,nd a Gualilicd agent o assist the K ingincern in
making such mcnbuumcnt and shall furnish all pa.rl'mulars‘ re-
quired, Should the Contractor not attend ox neglect or omit to
“send such agent then the measurement made by the Lngineer or
approvc(l 'hy hin shall be takcn to be the correct: nmeasurement of
the work, Lor the 1}(t1.'pbse of mchsuring such::pc’rmancm‘ work as
is to be measwred by recoxds and drawings the Bnginecr shall
prép:arc ﬁrecdrcls_und drawings month hy month of such work and

the Contractor as and when called upon to do so in writing shall



within tourtcen {1.4) days exam ine and agree upon such records and
drawings with the - Eagineer and shall sign the same when so agreed
and if the Contractor docs not so attend to examine and agice on
“any such reécords and drawings. they shall be taken o be éorrcct.

I aiter cxamination of such records uncf drawings the Contractor
docs not agree with the same ox does - not sign‘lzhc same as.ugrcc(l
they shall aevertheless he taken to be correct unless the Contyaclor
shall within fourteen. (14) days of sucl cxamln‘al:i.on.__ludgé with the
Engineer nolice in writing of the respects in w.hi.ch: such records
and drawings aye claimed by him to he incorrect in which casc

the l*:ngiuc.cr shall_ rerexamine awd any decision of the Eagincer sub-
écqucm' to such re-cxamination shall be final and conclusive,

b) Method of Meusurement

The Works shall be.measured net notwithstanding any pencral
ot local custom éxcept where otherwise specificatly described or
prescribed in the Contract,

¢) Metric System of Measures

Al work completed under the CGontract will be measured by lhe‘
Lngincey according to the Metrie System of Measures, unless othor-
wise specilicd,

The method of measurement and computations to he used in
determination of quantitics of materia) Iurhishc_d and of work por-
formed undey the Contract will be fn accordance with that specified
in the Specifications or if not specilied in accordance with those
methods generally recognized as conforming Lo good cngincering
practice,

ISLi‘_nctures will be Incasured according to meat lines shown on
the plans or as altered to fit ficld conditions,

d) Measurcment and Payment

(1) Mecasurement
) Within 30 days after award of the Contract, the Contractor

shall submit to the Engineer a breakdown of all the lunp sum

-8



prices in the Contvact,  Where applicable the breakdown shall
imclude estimated quantitios and unit costs,  This breakdown
shall be subject to approval by the Jingineer and when so ap-
proved shall become the basis [oi' dcter_miningpmgrcss pay -
ments for the applicable itcms and fox negotiation of Variation
Onders it required,

i) When variations in the quality or reduetion in quantity of
the Works arc approved by the Fngincer, payment will be
adjusled asy spcéil’icd in the Contmcl.'

- L} Measurements will only be made on the badis of materials
.placod in the completed work.  No measurements for payment
are to he made on the basis of weight or truck volume unless
:;ptzcificully approved for cach individual casc by the lingincer,
iv) All Jongitudinal measurements for length, avea o1 volume -
will be made horizontally along the center line of the work, and
no volume deductions will be made lor oxisting facilitics locuatex
within the established limits of the work, Vertical measuve-
ments {orv volume of excavation will be measwed from the ground
surface existing at the time of construction to normal grade,
Measurement lor width will be made between specified limits,
v}  When a complete structure or structural unit is specified

Cas the unit of measuroment {lump sum item), the wnit will be
understood o include the complete structure,

vi) When changes are made to a structure which requive certain
additional work which affect the quantities, measurement of the
additional quantities will be made according to dimensions
ordercd in writing by the Eogineer.
vii) In compuwting volumes of excavation, embankmoents and {fills,
the average end arca method will be used,

(2) Layment
i) Payment to the Contractor will be made on the basis of
estimates of (he value of work completed as prepared by the

Engineer.,
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ii} Payment to the Coutractor will be made l'o:; lump sum
items cowpstructed in uccordahco wilh the pl_ahs and specifica-
tions, Where aw inereasce in the.qm_mtil:ies is directed by the
Engineer to copstruct a strueture for which a lump sum has- _
been bid , additional payment will be metdc:on basis ol a Varia-
tion Order, '

iii) ‘the Contrvactor shall accept the compensation; as hervein
provided, in full payment for'fulinishlng al_l 'mal;erials, laboxr,
tools, equipment and incidentals nccessarvy Jox the completed
- work and for performing all work contemplated and embraced
under the Contract and for all losse_s-'orirclamage'SfariSing from the
nature of the work or trom the action of elements or from any
unforeseen difficultics which may be encountered during the

prosecution of the work until its final acceptance by the PWD,

1-1-7 Iunspectlon of the Works
¥ DA

a) Al facititios, including pipelines, shall be tested for cm:l‘ormil.},r
or compliance with the Specifications. - o
b) When any of the circumstances listed below apply, the Contrvac-
tor shall notify the PWD and shall request inspection of the PWD,
1) Inspection of stages of the work oy materials which arve dif-
ficult or impossible to inspect after complotion {Interim Inspection)
2) In casc of Partial ox Installment Payments (Progress Payment
lnspection)
3) In evenl the work is terminated (Termination Inspection)
4) On completion of corvection of the Works (Corrcetion Inspec-
tion)
5) Other inspections as nccessary.,
6) On completion of the Works (Inspection of Completion)
¢} ‘The PWD, when requested to make an inspection, shall notify
the Contractor of the date for the inspection,  The Contractor shall

give not less than sceven (7) days' notice of all tests in oxder that

i-10



the Engincer ox Nig. vepresentative may be fp’:fcscnl..i Two: copics of
~all test cextificates shall he_s'gppliéd to. the l.hlginu_cr ox his repre-
:_ sentative before the materials. oy co’mjp_o'ne_ms ave -us(:(.l ,_i?l:tllé Wb]:kS,. |
‘unless the !j'lailglnoer (li}.‘()(‘.l'b‘:'()‘l'il(!l‘%}{i.Séf l;i]ﬂl)gg!tiipllﬁ' ‘_h')./ thc PWD shall
be promptly nlm(l.c .. el at t_l'l'e:.no'u.rcsl- 1)1?‘:1(&1#1&11)1(:_"poiﬂnt' to the Sbt_u‘t_:is
ol supply. o | ' _ | |

dy The Coni;raci.m:- or his t‘cpl‘cs('nmlivc'.t;hnlL he present at i|\Sng~.-—
tions by the Wb, ':md_ cooperate in the 'inspcctinn 18 necessary.

n cise ltho_Conl;.ra_ét.o.lf or his rcprcs_cntm:ivé is nol;' p{fcs'ent at. an
inspection, he shall almmlon‘.a_ny right of protest s to- the results,
¢y The 1)WD., may, il necessary, cOnid(nc_l: _t:j:l;ﬂlliﬂjg,r 01 _hrcﬁkihg'
lests, | | | ‘ | _

) The PWD may, il nccessary, conduct on-the-spol inspections,
~after notitying the Contracior, | ' |

#) Thd PWD may order portions of the _Works which have passed
iMerim inspcclidns corrected at the l"’;mc. ot the lnal ov completion
inspection of the Works, o

h} In case any work is questioned, condemned, ox fails o pass in-
spection, the Contrvactor shall do amawl, re-do, or corteet cither a
parl or all of sLuch wm:_'k accordfng to the (I_ixré(;:tir)|1s._f)[ the I’WJ)_,"

and submit it for another ilispccl'ion, subject o the ;zppm\ful of the

LEngincer.

i) Al costs -~ including those fox labor, cguipment and materials
fov surveying, tesiing and repair, re-doing, or correcting of any
defects <+~ In quality, shape or otherwise -- shall be-borne by the

Contzictor,

1-1-8 Contract Changes Suspension or Termination

) Changes in the Contract
©The PWD may, when deemed neeessary, and after consulting
the Contractor, change by written notice the completion dates, the

content of the work, and the concerned contract prices,  The clr-.



' c.umslauwa for making Mll‘h allcmlion ol the Cuntmul are hsted
as lollows:
l) In event of major changes in the type of laulny being con-
blLllLlL‘d or in event of major increases or (Iu;wdsc.b in the de-
signed quantities, ' |
2) T event obstacles ‘ov cireumstances arise during the work
which W(,rc haxnd Lo {oresco, umludmg but not limited lo, fire oi
natuzal (llb{l‘:l(‘l-‘: “which affect gwdtlv L]l(‘ ouguml du,:gn

h) Suspensmn of Works

The PWD may, when deemed necessary, SllS‘[)On'd the Woxrk oy

any part thereof, under the foi_l(')wingf co_ndit'ions‘:

1} In eveat the ]'Iriginuc_i: ov his inspector deems it aleCCSS;Ii‘y be-

cause of five, or related construction worl, :

2) In cyent the Contractor, withoul due reason, fails (o follow the

Bagincer's ox his rcpr(mc:mzttivc'q directions,

3) In event the Contraclor acts impiopeyly,

4} When the PWD ovders suspcnsion fox nthur a_ulc.quat'o reasons,

c¢) Payment at ‘Leemination

lf.lhc Contract he terminated under Cltause 3-1-1-2 (@), or for
other reason not the Contvactor's 1c‘spon‘>1b|llly the (3011!;1'4&01:
shall be paid by l’Wl_) for all unpahl work executed prior to the
date of l'orminatio.n at the rates and prices ;u:ovi('lcd in the Contract,
n addition, the Contxactor shall be paid fox all preliminary items
s0 far as the work ovx service bas boen pc]:l‘m:nmd, and a proper
proportion as cextificd by the Engincer of any Works or service
partially performed, lastly, the Contractor shall be reimbursed
for any expenscs involved in termination, including Uauspmtar.ion
“back home for overscas personncel, ir any, severance pay, or any
other legitimate, orlnewsamy, or legally requived oxp(,nbu).

1) lxtcnqlon 01 Time for Completion

Shoul(l the amount of extra or additional woxrk, or speecial cir-

cumstances of any kind whatsoever which may occur, be such as
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Euirly fo entitle the (ion{mctor to an cﬁtcnsiou of time for thc com=
pictiOn of t'hc Works, the 18 ngm(‘er shall make 1ccommcmlation-s to
the PWD wilh upaul to the mmownt of such e:\l.enslon. RILY |
dcluminatton of lmw extension aix amouuts of monoy payab[c

-umlm lho Gommot ﬁimll be s,ubject to appmval ])y the PWD

A-1-9 Dolure]y oi (,ompletcd W01L, llallbf(.l of Title, and Uec of

L,omplolcd Poxtions_of the Works

‘a) Delivery of completod work shatl bc effccuve as ct the time the
“work In quesuon sausfactmily passes the fmal mspectlon of complc—'
tion, Wh:,n title to the work or material s \:ested inthe CoancLox,
such title shall pass to the PWD with delivery, lll’!e to l‘imshecl
portions ox units: of l,he con%uuction work or lo Ol)]CClS‘ in the pro-
cess of nmnu[muuc shall pags from the (,onuacl,ox o the PWD on
paynmnt of the contract price, ~Bat Lhc.Conuac;tm shall e Hable

for adequate protection of all such 'con_)'i)letcd:'portions' of i work

or manulactured equipment until the {inal d'e‘livery of the entire .
completed Works, o

) The PWD shall have the right to use or operale pall, or atl of

_' any compieted portions of the wor '\, upon obtajning the uon.scnt of

the Contractor.



-2 Scope 0[ _l:hc Works

1‘—24-

Loc ation and Suo

ﬁll ll!u wmk embadied in this ka is located at Chiang Mal.

' _lhe ll]«lJOl pouxon will be lho Wmm lmatmom l’iant ploposcd o

_-__ho built at ‘a const:.uctlon siLo ncm thie- .Supcl lhghway, wuh Othm

1ain wou\& fox 113 lnlal\c chuu,y locatod almut z 5 km, to the

“north,

;v.z;_z.

i e
Civil

l'xlent 01‘ WOLL& a

ot e

E T MR

Intake Facilitles -

Embankments (in-

cluding ii}l‘dke)(l._s ct) -

-Grit Ch_amhér. K
(i s_(ét)_

: Clcalmg and chel"

ing S]l.C (1 :;ol)

C()ll(ltlllb (valw,s and

other necessary
(,qmpmom) (I'sct)

Hlim inat fon N
{including staff.

guarters)

Water for Use’
ag. Site
(I sct)

Water Tréatment
Facilities

Intake “Well
(2 sets)

Chemical:
Sedimentation

-Rapid Sand Fillt'e.rs o
- (2 sets) )

-Reservoir .

(t sot)

GClearing and Level -

fng Site (including
eaxth work and
landscaping)

. Distributing l’ipé at

Site (including for

Dlstubution pipo[mcs exton(l to ihe wholc municipal arca,

~ Diseribuw ion
Facilities

" et v remmcormma:

Bis tributing Mains

(1 set)

Pipe Viaducts
Road Crossings

Valves (air valves,

Sele.)’

Vire Hydrvaots

Other ltems as
Needed o Bngsure

existing water treat- Lfi] iciency

ment plant) (1 set)

_Water for.Use at
Site (1 set)
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ype

Watexr Treatment Distribution

Factlities

Genexator Room (1)
Stalf Quarters (1)

- Intake' Pump Room -

Building WOLLS

Electric Works Power Bquipment

& lInstallation {raw watei pumps

of Equipment and equipment to
' draw. watex)

- Site Hlwnination
(including quarters)

Generator

Intake I'acilities -

" Eacilitics

- Generator Room

Warchouse: ™

Maintenance Main Pipe

~ Staff Quarters

Klevated “Tank for
Washing Water :
Chiemicat Dosing Room
Filter Control Room -
Chewmical Feeding
Equipment
{(chlorine dosing,
neutralization, akum
dosing, etc.)

Power Equipment
- (distribution pumps,
~{ilter back washing
“pumps, and other

equipment for puri-

g fication ox delivery
Equipment for ol water) '
Sedimentation Basin ‘ :

Aagitator, link-belt,

slwdge »emoval
pump, and other
necessary cquipment)
Iiquipient foxr
lilters (collection
apparaius, washing

‘ciuipment, trans-.

mission main and
other neccessary
items)

Meter Equipnment

Site Illumination

{stafll quarters, elc. _

included)
Genexator

‘Pransformer Tquip-

‘ment

Power liquipment



1-3 Contract Drawings -

1-3-1 Drawings for Givil Works -

No,.
P

2

~Generxral Man

. Drawing

Watex I‘low System and Water Flow _Lew’.re'l of Watex:

Treatment Plant ‘

Intake Area L.andscaping - Bix,(‘l's_-l'iye-i’ié\‘v”. =

Intake Arca * General Plan ©

Intake Area Kaxth V_olumc C_alculatibn [)raWinQ
Intake. Area Landscaping - General Plan |
Incake Area Landscaping - - Detail Dra.wing _
Grit Cl_um{hcr ‘Temporary Works + General Plan
Grit Chiamber Temporary Works Coffering « Detail

Drawing

~Grit Chamber « Structural Drawing

Grit Chamber « Detail Drawing (1)

Grit Chamber Detail Drawing (2)
Grit Chamber » Detail Dyawing (3)
Grlt Chamber Screen & Sluice Gate -
Raw Water Pump « Detail Drawing
Intake Area Klevated Water Tank

Griv Chamber Reinforcing Bar Arrangemént Diagram

Grit Chamber Reinforcing Bar Arrangement Drawing (1)

“Grit Chamber Reinforcing Bar Arvangement Drawing (2)

Grit Chamber
Grit Chamber
Grit Chamber
Grit Chamber
Grit Chamber

Grit Chanmber

Reinforeing Bar
Reinforctng Bar
ﬁciuifomféjllg Bar
Reinforclog .Bax.*
Reinforcing Bax

Reinforeing Ban

Grit -Ghamber. Reinfording Bar

Grit Chamber

Reinforcing Bax

1-16

Arrangmnént
Arvrangement
An‘r&n; gement
Ai*rangc-:m.en_xt
Arrangement

Arrangement

Drawing (3)
Drawing (4)
Drawing (5)
Drawing (6)
Drawing (7)
Drawing (8)

Arrangement Drawing (9)

Arrangement Drawing (10)

Scale

1710000

1/250

1/250
1/250
1/250

1720
1/100

17100

1/100
1/50
1/100

1/40

1/20
1/40
1/50
£/100
1/50
1/50
1/50
1/50
1/50
1/50
1/50
1/50
(/50
1/50



28

2
30
Ji
32
33
34
35
30
37
38
39

49

50

33

D‘rawing _
Grit Chamber Reinforeing. Bar Arvrangement Drawing (11)
Raw Water Main (1/7) |
Raw Water Maln (2/7)
Raw Water Main (3/7)
Raw Water Main (4/7)
Raw Water Main (5/7)
Raw Water Main (6/7)
Raw Water Main (7,7)
Water Treatment Plant « Bird's-liye View
Water Treatment Plant « General Plan
Plamt Area Baxth Volume Calculation Drawing
Plant Area lLandscaping - General Plan
Plant Area Landscaping - [)étail Drawing (1}
Plant Avea Landscaping - Detail Drawing (2)
Receiving Well Structural Drawing
Receiving Well Reinforcing Bar Arrangel.nent Drawing
Chemical Scdimentation Basin Structural. Drawing
Chemical Sedimentation Basin « Detail Drawing
Chemical Sedimentation Basin Agitator
Chemical Sedimentation Basin T'rough Detail Dj:m'ving.
Chemical Sedimentation Basin Blow Off Pump & Piping
Chemicat Sediinentation Basin Double Chain Conveyoxr
General Plan
Chemical Sedimentation Basin Relnforcing Bar
Arvangement Drawing (1)
Chemical Sedimentation Basin Reinforcing Bax
Arrangement Drawing (2)
Chemical Sedimentation Basin Reinforeing Bax
Arvangement Drawing (3)
Chemical Sedimentation Basin Reinforcing Bar

Arvangement Dyawing (4)

1-17

Scale
1/50

1/250
1/250
1/250
1/250
1/250
(/250
1/250

1/500
1/500
1/500
1/20
1/10
1/50
1/50
17100
1/20
1/30
L/4
1730

1/100
1/50
1/50
1/50

1/50



56

37

a8

29

60

6l

62

63

04

653

06

07

03

69

W

71

Drawing
Chemical Scdimentation Basin Reinforcing Bar
Arrangement Drawing (3)
Chemical Sedimentation Basin Reinforcing Bar
Arrangement Drawing (6) :
Chemical Sedimentation Basin Relnforcing Bax
Arxangement Drawing (7)
Chemical Sedimentation Basin Reinforcing Bay
Arl"eingement Drawing (8)
Chemical Sedimentation Basin Reinforcing Bax
Arrangement Drawing (9)
Rapid Sand Filter « Structural Drawing
Rapid Sand Filter + Detail Drawing
Rapid Sand Filter Piping - Detail Drawing
Rapid Sand Jilter Pipe Gallery ¢« Detail Drawing
Rapid Sand Filter Surface Washing Equipment - Detail
Drawing

Rapi¢t Sand Filtex « Trough Detail Dyawing

Rapid Sand Filtex « Perforated Pipe Undexr Drain System .

Detail Drawing

Rapid Sand Filter - Reinforcing Bar Arrangement
Drawing (1)

Rapid Sand Filter « Reinforcing Bay Arrangement
Drawing (2)

Rapid Saud Filter - Reinforcing Bar Arrangement
Drawing (3)

Rapid Sand Filtex + Reinforcing Bax - Arrangement
Diawing (4) ' |

Rapid Sand Filter + Reinforeing. Bay Arrangement
Drawing (5)

Rapld Sand lilter ¢ Reinforcing Bar Aryangement

Drawing (6)

Scale

/50

- 1/50

L0 -
1/50

1/50
/100
1/100
1/60

- 1/50

1720
L/5

1/20

1/50

/50

1/50

1/50

1 /50

1/50



No, - _Drawing | - Seale.

72 Rapid Sand Filter - Reinforcing Bax A.rrangement
‘Drawing %)) | 1/50
73 Rapid Sand Vilter Reinforcing Bar Arrangement
- Drawing (8) ‘ _ o o | 1/50
74 Rapid Sand Filter » Reinforcing Bax Ax‘raugczilent
Drawing (9) _' | _ ' 1/50
75 Clear Water Reservoir & Distribution Pump Well -
Structural Drawing | | 1/100
76 Distribution Pump + Detail Drawing : o
& (_}lcai' Water Reservoir &_Distribution Pomp Well
- Reinforcing Bax Arrangemeht Drawing (1) | . L/100
78 Clear Water Reservoir & Distrlhution Pump Well .
Rein[oi‘cing Bar Arrangement Drawing {2) 1/50
79 Clear Water Reservoir & Distribution l’unip Well -
Reinforcing Bar Arrangcn.mnt Diawing (3) 1750
80 Clear Water Reservoir & Distribution Puinp Well -
Reinforcing Bar Arvangement Drawing (4) 1/50
81 Clear Water Rescrvoinr & Distribution Pump Well
Reinforcing .I%atr Arvaugement Drawing (5) - 1/50
82 Clear Water Reservoir & Distrilution Pump Well -
Reinforcing Bax Avrangement Drawing (6) t/50
83 Glear Water i{éservoir & Distribution Pump Well -
Reinforecing Bar Arrangement Drawing (7) ' - 1/50
84 Piping in the Plant Area 1/250
85 Piping in the Plant Area * Detail Drawing i/50
86 Supply Pipe in the Plant Area 1/500
87 bi‘étitlélgc System + General Plan 1/500
88 '-D_xl'aiﬁagc System » .Detail Drawing 1/50
;) Lffluent Pipe to' the Ping River ' 1/500
90 Chemicé_l Dosing System: + Solution Tank & Piping 1/40
91 Chemical Dosing System « Chlorinator Installation
Drawing & Jlow Sheet : 1/40
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No. |

- 92
93
94

95

96 -

97

98

99
100
o1
L2
103
104
103
106
107
108
109
1o
11

Drawling

Chemical Dosing System . Blectrical System for

Aluminium Sulphate

Chemical Dosing System - Bicctrical System for

Chlorine & fine Soda

Instellation Plan

~ Ghemical Dosing 'S.y.stcm + Chemical Dosing Equipment

Chemical Dosing'SySt_em Piping

PIan

Chiang Mai Water Treatment Plant No, | - General

Recelving Well (Cbiang Mzi W. ‘T, Plant No, 1) -

Structural Drawing

Receiving Well (Chiang Mai W. T. P. No. 1) -

Reinforcing Bar Arrangement Drawing

Distylibution
Distribution
Distcribution
Distribution
Distribution
Distribution
Distribwtion
Bistribution
Distribution
Distxribution
Distribution
Distribution
Distribution

(1/2)

Main -
Main -

Maiu
Main
Main
Main
Main
Main
Main
Mafn
Main
Main

Main -

General Plan (1980 A DY
Genéral Plan (2000 A.D.)

L~ 4 (1/2)

Led (2/2)

5~ 9 (Super Mighway) (f/’l)

S~ 9 (Super Highway) (2/2) -
9 ~ 5b (Tung Hotel Road) (1/2)
9 ~ 5l (‘l‘tmg.[lotel Road) (2/2)
51 ~ 58 (1/4)

5L~ 58 (2/4)

5L~ 58 (3/4)

51 ~ 58 (4/4)

Water Treatment Plant No, 1 ~ 73

2

?

]

1-20

Scale,

/10
/10

1/40
1/250

1/250

1/50

L /10000
1/ 10000
17500
1/500
1/500

- 1/500

1/500
1/500
1/500
1/500
1 /500
t/500

1/500



No,

112

113
14

s

116
b7
18
(8
120

124

122

123
124
125
126
127
128
129
130
134

132

133

Distribution

(272

Distribution

Distribution

Distribution

Distribution

I)istrilmtioh
Distribution
Distribution

Distribution

(1/3)

Distribution
(2/3)
Distribution
(3/3)

Distribution

Main + Water Treatment Plant No, | ~ 73

Main

Main

Main

Main

Main

M_ﬁin

Main

Main

Main

Main

Main

Drawing -

73 ~ 58
73 ~ 58
L ~23
1~ 23
23~ 70
23 .~ 70
23 ~ 70

26 (Rincome Hotel) ~ 29 (University)
20 (Rincome Hotel_) ~ 29 (Uni'vcrs'ity)

26 (Rincome llotel) ~ 29 (Uni\iersiq?)

34 ~ 69

Mueduct Plan and Profile

(1/2)
(2/2)
(1/2)
(2/2)

. (Sit’lghdrt Road) (l /3
(Siinghaf!: Rohd) (2/3)

{Singhart Road) (3/3)

Aqueduct Abutment -+ Al Detail Drawing

Aueduct Abut_ment —~ A2 Del‘ail'l)mwing

A(lli(‘-;(lllct Girder + Detail Dyawing (1)

Aqueduét Givder -

Detail Drawing (2)

Aueduct Pier - .!,_)(3[7{!11 Drawing

Booster Pump

Distribution Main- Road Crossing

Specimen l)mwings for Pire lydrant & Sluice Valve

Symbols of D_isti:i.but,ion Pipe .

Specimen Drawihgs fox Pipe Protection

121

Scale

1/500
1/500
17500
1/500 .

1/500
- 1/500

1/500
1/500

1/500
1/500

1/500
1/500

17250
“1/5Q
1/50

1/25
1/25
1/50
/28

1/500

1/25



1:-3-2 Drawings Cor Architootural Works

No,

T

1

A%

6

10
11
12
13
14

15

16

Drawing

Intake Punp Room « Blovatod Drawing * Nloor Plan

~ Finishing Sohodule + Sootional Dotail
~ Intake Pump Facility « Beam Plan » Rigid Frome Girder
_ Drawing + Reinforoing Plan - Eldotrioal Systom

Vontilation Syston

Wator Intake Gonerator Room + Mlevation Drawing +

Soctional Delail Drawing + Finishing Schodule

Waler Intake Gonerator Room ¢ Deam Plan « Foundation
Plan ¢+ Column List * Bar Arragement
Lodging House + Plan + Elevation.Drawiﬁg + Sootional

Drawving

'_Lbdging Houso + Dotéil Drawing-- Stairuway Detdil'Dréwiﬁg

Loaging lousa -.Detail Drawing

Lodging Honse » Struotural Dotail Drawing
Lodging llouse s« Septic Tank Detail Drawing
Lodging House ¢ Joinks Detail Drawing .
Lodging Hoﬁse » Piping Diagrom

Lodging House « Bloclrical Syslenm

Lodging House » Blectrical Diageam

Warehouse « Plan « Blevation Drawing + Roof Construc-
tion Plan + Seotional Drawing « Finishing Schedule

Fittings Sohedule « Scotional Delail Drawing

" Warchouse » Youndalion Plan « Roam Plan « Line Froming

Wlevation Drawing ¢ ILina Bar Arrangoment Drawing

Wator Intake Generator Room » Fleotrical System -

Ventilation Systen

Scale
L et

1/100



No,

e

17
18
19
20
21

22

26

&
28

23

Drawing

Blevated Wator Tank for Backwashing . Plan + Blevalion

Drawing + Scotional Drawing

RBlevatod Water Tank for Backwashing_ + Poundation Plan

Detail Drawing

Flevatod Hater Tank for Dackwashing ¢ Struotural Detail

Drawing

Elevated Walor Tank for Backwashing .« Structural Draw-

ing « Pile Doteil Drawing

Chemical Bosing Room - Plens « Blevatoed Drawings »

Soctional Drawings « Finishing Schedule

Chemical Doging Room -« Development Drawings »

Fittings Schedule .« Socliocnal Dotail Drawing

Chemical Dosing Room « Boam Plans » Fouwndation Plan -+
2

Girvder Iast « Bar Arrmxgﬂamnt Drawing

Operating Room of Filter « Mlevation Drawing
Jeclional Drawing » Plons « Finishing Schedule « Roof

Construction Plan

Operating Reem of Filter ¢ Beam Plan « Lino I"réming
IBlevation ¢ Line Bar Arrangement Drawing « Girder

Beam I4dst « Slab List

Distribution Pwap Room + Blevation Drawing » Scobionul
Drawing + Scotional Detail Drawing + Noof Construclion

Plan » Finishing Schedule Fitdings Schedule

Bisiribution Pump Room + Beam Plan » Lino Bar Avrange--

- ment Drawing « Venlilalion System

Hater Troatment Plant Cenerator Room » Finishing
Schedule + Elevation Plang + Sootional Detail Drawings

HWalor Treatmont Plant Genorator Hoom « Beam Plan

Foundation Plan « Girder List + Slab List » Line

Bar Avrvengomont Drawing

1.-23

1/100

1/100

1/100

1/100



No, Draving _ Scale

Lo PapC ARty

30 Lodging Houss ¢« Ground and Pirst Floor Plan | - 1/100
31 Lodging House « Elevation Drawing » Seétiqna.l Drawing 1/100
32 lLodging House + Bean and Foundation Plan ~ 1/100
33 Lodging louse Dété.il Prawing . | _ 1/10
34 Lodging House + Detail .Drawing ' | 1/50.
_35. Lodging House ¢ Structural lict:ail Drawing 1/10
36 Lodging Howae - 'S.eptic"l‘an.k i)atail Draving l/].O ‘
3 lLodging louse . Joints Detail Drawing 1/10
38 Lodging House + Piping Diagran _ | _ ]../ 100
39 Lodging Iiouse + Bleotrical Systom ' 1/100
/iO: ' Lodging House' . Elediﬁ_rioql Dia,grém ' l/lOO
1 Office + Finishing Schedule Plen _ 1/100
42 Office « Seotional Drawing « Blovablion Drawing

Sectional Détail ]jfawing v Dotail Drawing - 1/100
43 © Office » Seotiona.l Detail Drawing + Roof Coné'bruction

Plon _ 1/50
44 Offico » Fitiings Sohedule ' 1/50
4% Cffice » Fﬁundztti.on Plan « Boam Plan « Line Franing

Klevation Plan _ 1/100
‘46 Warghouse » Plan + Elevalion Drawing ¢« Roof Gon;,-trucw |

tion Plan ¢ Sectional Drawing + Pinishing Schedule

Fittings Schednle « Seotional Detail Drawing 1/100
41 Warchouse Foundation Plan + Boom Plan + Line Framing

Blevation Drawing + Line Bar Avrangement Drawing 1/100
48 Mitings for FBlectrical System ’ 1/100
19 Mtbings for Sanitation System 1/100
50 Chomieal Doping Room ¢« Venltilation Syslem 1/100
51 Operating Room of Filter Sodimentation Basin

¥loctrical Systen 1/100



"t

No, o : ' Drawigﬁ o L . o Scale

52 Dlstrlhut1on Pumyp Room . Electr:oal Systom IR _.1/100
53 _IIWater T'eatmont Plant Conerator Room ' Electrlcal o

System . Vontxlatlon bystom o o | 1/100
54 Offiéé + Elootrloal System.‘ .\ .t  R ""' i/lOO
55 Chemioé] Dosing Room » hlectrlcal System . - i/iOO'
56 Office an1taL10n bysbcm . - |

1-3-3 .Brawj.ﬁgé for lectrica) Horks
I 01/10 Wator Intaké ﬂvea + Skeleton brawing
K 02/10 Water Inloko 4;@& . .}sloétrig: powe'r_ System | 1/20'

B 03/10 Hater Intake Avea » Oubdoor Sub-Stalion .
benorator Room Raw Water Pump Room +-

Wring Dlag'r‘a:n . ' : 1/100
B 04/10 Waler Intake Avea . Bloctiic Wiring Systom ' _ 1/250

B 05/10 Water Treatment Avesn Skeleton Drawing

B 06/10 VWater Treatment Avea » Kleoiric Powor System 1/20
B 07/10 ¥ator Troatment Avea « Flow Sheel + Crophic Panel 1/15, 1/20
1 08/10 Wator Treatment Avea + Blectric Wiring System 3 ) 1/300

B 09/10 Water Treatmont Avea « Sub-Station . Gonerator Room »
Digtribulion Pump ltoom + Chemiocal Meedoer Room
Wining Dlagrwn - 1/100

B 10/10  Hater Trogimgnt-ﬁrea Sedimentalion Basin «
Rapid Sand Filbor « Wiring Diagram . 1/50, 1/100



=l--ql (Jonstruclion

[

L-4-1 . General Conditions

- &) Detailed Ruiw Sche(lulc and Pmueduxcs

A gt s i

The Lonlractor shall sct up domilecl mles, plans ox bcllcdlll(}&
ard procedures, and cxecute the Works a[ter obtaining the approval -
of the Kngincer, : | e

The (ontmu,(n shall plmsc the vm‘k foxr smoeolh progress i the
construction, c‘ompming actual progress wilh the schedules, and
giving constant due altention to the manner ‘in which the work is
progressing. - Especiatly on parts of the work where time limits
arc cslabﬂshcd, the Contrtictor shall consult adequately with the
'Jngincc?r.,aml plan the phasing of this work,

b)  Working or Shop Drawings |

N

) Wm!\mg, or Shop l)mwmga prepaved by the Lontmctor toa any

structure shall consist of such detalled ‘plans as may be wqunul

r the accurate exceution of the Works according to designed
detatls and dimensions and which arc not included in the Drawin’tgs.
[irnished by the _1*:11ginccr. They shall include shop details, ervce-
tion plans and installation details, which must be approved by the
Engincer before any work invdlving these Shop Drawings shall he
pexformed.  Shop Drawings lor colferdams s centering and’ form
work may be required and in such cases shaill likewise be prepared
by the Contractor and shall be subject to examination by the Engi-
neexr,  Where required, actual sive drawings shall be provided by
the Contractor aud approvcd. by the Engineer,
2) It shall be expressly understood that approval of the Shop Draw-
Ings by the Engincer shall not be construed as a complete check
but will Indicate only that the gencral method of construction and
detailing is satisfactory, Approval shall not be construcd as per-
mitting any departure from the comlract requivements, Approval

ol such Shop Drawings will not relieve the Coatractor of the respon-

26



sibility for any crror which may exist as the Comractor shall be
responsible for the dimensions and detailing of atlcqﬁa{:c connec -
tion detalls or of mutital agreement of dimensions and d.etalls and
satisiactory construction of all Works, It is mutually agreed that
the Countractor shélll he i‘esponsiblc for agreement aml -Co:lfohnits’
ol his Working Drawings with the approved _l)rﬂwingé and Sp.ccific':ah
Lions, 7
3) Where work consists of .rcpairs 031 extengions or alterations of
existing struetures the Contractor shall take such Jield measurements
of original construction as may he requived to accurately join old
and new work, Ay meussurements which may appear upon the
Drawings to indicate the extent and nature of such repaiy o exten-
sion shall aot relicve the Contractor of this responsihility, |
H  Within sixty (60) caleadar days after veceipt of Notice of Award,
the Contractor shall submit copies of the following fox approval by
the lingincer,
i) Certilied dimensionat drawings of cach picee of cql.tipmcnl; nn;l
auxiliory apparatus (0 be furnished,
ii)  Cextilled foundation and anchor bolt plans and details,
iii) Schematie piping and clectyical wiring diagvams and other
data as vequired fox completion of the installation,
iv) Ceuxtilied pump performance curves {fvom shut-olf to as neax
as possible to specilied peviormance at vaviable speed, showing
head, capacity, efliciency, hrake horvsepower and required actual
positive suctional head,
v) Detait plans showing foundation plans fox all items and any
other drawings and data as requirved for the connplete installation,
vi) Schematies and complete details of control systems,
5) ‘The Contractor shall submit to the lingineer or his designated
authorized representative copies of all Working or Shop Drawings
- as called for under thc.se Specifications or requested by the Mngi-

neer,  These Working or Shop Drawings shall be complete and shall
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contain all requived detailed inlormation.  If approved by the
lf:nginc'm'* cach copy of the Working or S'hn'p Drawings will be
i(l.eul'i.l‘iec! by the Englneer ué having reccived such approval by
being so stamped anct dated,  The Contractor slui_ll make any
correction required by lh_e' Eng’iaée: and resubmit corrccted Draw-
inp,-s' far approval, | Four copies are to_ be submitted fox approval,
- One set of approved _Woi‘king or Shép Drawings w'il.l he ro-
turned to the Contractor, Ir the Contractor desires more than. one
set, the -rdguircménts of the sub-clause above will he increased
accordingly, The remaining three sets witl be retained by the |
Enginecenr. |
0) The Gontract Price shall inchule the ¢ost of furnishing ail
Working or Shop Drawings and the Contractor will be allowed no
extra compensation for such Drawings,
7) Prawings awd Schedules shall he checked and coovdinated with
the work ol all description involved before they ave submitted fov
the approvat of the Bnginecr and shall hear the Conﬁ‘acto.:."S stamp
ol approval as evidence of such (jllccking and coordination. Diaw-
ings submitted without this stamp of approval may be rcturned (o
the Contractor for resubmission,
8} "fhe Contractor shall submir att Drawings sufficiently in advance
of construction requivements to permit no less than fourteen (14)
working days for cbecking and appropriate action,
9) U Drawings show variations (rom the Contractor requirements
hecause of standard shop practice ox for other reasons, the Con-
tractor shall desceribe such variations in his leltcl; of transmittal,
If accoptable, the Engineer may approve any ox all such variations
suhjcét to proper adjustment in the Contract requirements, 1l the
:ontractox fails to describe such variations he shall not be relieved
of the responsibility for executing the work in accorvdanee with the

Contract, cven though such Drawings have heen approved.
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10) If the Drawings or Schedules as submilted show any depaxture
from the Contract ﬁ:quiwmcnts which the Ingincer finds o be In

' the intexost df the .l’WD and to he so minor as hot to involve a
change "in the Conlract Price or time for compleLlon, the Engineer
may approve “the I)deingq

¢) Net Dimensions

All tlunon‘:mns specified in Design Dldwlngs or Bills af Quantities
shall be net or luuahod dimens lons,
) Dlevations.

All clevations ol construction works shall be as specified by the
Fngincer | o a

¢) Scrvices ol Manulacturer’s Representative and Operating Manuaals

v

for l?q_m_‘_eglc:nt

The Contractor shall include in his bid price the cost of com-
petent representatives of the manfacturers of all equipment to he
furnished Lo supervise the installation, adjustment, and testing of
the cqui}ﬂndnl: and to instruct the PWD's operating pexsennel in theix
operation and maintenance,

This supervision may be divided into two or more periods as
requived by the installation program or as directed by the Jngineer,

See also the detailed spcc:i_l'i_cations for additional requireinents
lorv [urnishing the services of manufacturer's representatives. _

In addition, lour complete scts of operating and maintenance
instructions shall be furnished, covoxing all equipment supplied,
Such instruction manuals shall be delivered dircctly to the lngineer,

) Underground and | Surface Installations

1} Befove beginning the construction, the Contractor shall verily
by tr.ial excavation and othev methods the location, size, and type
of undexground instaitations _tln:ouglmu’t the entire construction area.
2} Fhe (Jontracmr, in event tilat during the work measures be-

- come necesséry to protect ox relocate any installation either under-

ground or surface under other juvisdiction, shall at once inform



the Nnginecr, vequest the prcsmico .0{ the rés'ponsihliz agents, and
resume construction only akter completion of the relocation or
protective measures, '

3) ‘I‘_hc' Contractor shall be responsible to provide adequate
measures for temporary protection .o_[ any installations liahie w -
damage during the construction work, After complé_tlon of the
construction woi‘k, such instatlations shalt be restored to their
original state, _ ' ﬁ

4) ‘The Contractox shail obey instructions as given by &gents
responsible for care of undergmund or swrface installations in |
the construction area, |

g) Explanations to Residents Near the Construction Site

Before starting constyuction . the Contractor shall, éll.‘t'cr consult-
ing the Eagineer, cxplain the construction to residents neaxr the con-
struction arvca, and endeavor to obtain a‘tdcfutate cooperation and
understanding, .

The Contractor shatl promptly -vepoxt to the }?,_l.lgillCGJ.‘ when
negotiation concerning the work is necessary with res idents of the
arca or concerned public or govermnent bodies, or when contacted
by them, Furthcrmore, the Contractor shall take appropriate meas-
ures,

h) Cooperation with Other Construction Woirk

L e e L

In event other work is wnderway near the construction arca, the
Contractor awd the contractors for such other work shall mutually
cooperate in proceeding with their work.

i) Photographs and Other Documents of the Construction

) The Contractor shall, thioughout all the construction and in
accordance with instructions from the Engéneer, photograph the
various phases of the work, collect these pliotographs, and submit
them to the Engincer as a phote album at the time of the inspee-

tion.
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2) The Contractor, if so requested by the l*]ngincér,.shall make

photo records of existing lacilities, ete,, prior to discarding ox

tearing them down,

3) ‘the Contractor shall, as a basic rule, photograph all portions which
cann.ol; he inspected (rom ouwtside after cmﬁpletien of the work,

4} ‘The Contractor shall keep all documents concérning the con-
“struction filed in proper oxdey s_o' the Iingtucer can inspect or check
them at auy time, '

i Working Houwrs

The Contractor shall consult with the: Engineex in deterimining

working hours on the construction,

t-4-2  Construction Site

——— -

a) Measures for Salety and Traffic

o

The Contractor shall, to ensure that there is ne impediment to
ftow of water or water t:anspo.rtt;ltion,' cte, that might inconveanience
the public, carry out the lollowing provisions, aud also shall take
adeguale measures for safety and [or traffic.,

1} the Contractor shall build necessary facilities so that the iml)lic
i not inconvenienced nox Is there loss of or danger to' life or
properly.

2) The Contractor shall faithfully comply with regulations of con-
cerned public and government hodics as concerns construction
aflceting salety and traffic, and shall make adequate installations
accordingly,

3} When it s nccessary fov executing the Works to stop traific or
navigation, the Contractor shall take all precautions, and shali,
under” divection of concerned public and government bodies,sct up
warning lights, barricades, or post required signs at locations
where necessary,

4) When there is vehicular ox pedestyian traffic within the con-
struction Zone, the Contractor shall exect the required installa-

tlons for this me[ic'.
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5) ‘The Contractor shall endeavor to prevent accidents by stationing
guards at the Site and safety personnel wherevey requixed by the
consiruction work,

()) Scatfolding and hridging shall be of typés and materials suitable
for the period of consiruction, place, scale, and nature of l.‘llQ.
construction, so that they are safe and convenlent for both work
“and inspection,  Parvticulaxly, special ftems of scalfolding for handl -
ing heavy matérials shall be clc'arly defined by drawings and written
instructions for making them,

When work is done ut'high places on the construclion site, the
Contractor shall install- equipment to gudrd completely agaiunst fall-
ing ohjccis, :

7} ‘I'ie Coutractor shall provide adequate lighting fox the counstruc-
tion site at night,

8) The Contractor shall install sultable safely equipment to prevent
damage ox loss of cificiency to wells, trees and shrubs, water
areas, and underground o surface structures.. In case the Con-
tmctor.damages such objects, ox needs to remove or teav them
down in order lo execute work, or moves such objects, le must
follow directions from the PWD,

9 When any obstacle to the Works is discovered, the Contraclor
shall Immediately inform the Engincer or his representative and
receive their instructions.

10} When an accident oceurs duxing the course of the Work, the
Gontractor must, while taking the proper measures, promptly make
a yeport to the Bngineer or his represemtative as to the nature of
the damage, the course of the event, and its cause.

11} “Fhe Contractor shall station experienced personnel to take care
of matertals and equipment wsed for the Woik, checking regularly
the cquipment's efficiency and ensuring its perfect maintenance,
The Contractor shall ersure against crror in operating the cquip-

ment,



The Contracter shall cmploy qualified electricians for elec-
(rical work for temporary coustruction,
12) ‘The Contractor, when using dangerous materials such as -
cxplosives or gaéollne, shall not only comply with all pertinent
regulations, hut shall also-take all possible precautions,
13} ‘The Contractor must exert adequale effort to limit loss to a
minimum, and to take quick appropriate mecaswies in event of an.
cnmergency or disaster, |
| The Conu_*acto'r must have verifled, and make avdilable,
adequate information on how to contact the proper authovitics,
and how to assemble the pcr:sonnel. in emergencies upon the out-
break of uhy cmergency or disaster,

The Contractor shall have in reserve necessary peisonnel to
carry out emergency measwes jn event of such disasters as flood,
high waves, heavy rains, typhoons, etc.

1) Prevention of Vives

1} The Contractor, In executing the Works, shall exert avery
effort to prevent public five damage, in accordance with the condi-
tions undex which he obtains permits (o use roads or pexmits to
exclusively use 1oads,

2) ‘The Contractor must have fire prevention cquipment Instatled at
all times within the Counstruction Site, and be continually prepared
for any measures necessary for fire prevention,

3) 'The Contractor shall appoint responsible persons to oversco
possible souwrces of flre, and conduct regutar patrols against out-
break of fire, Iire extinguishers shall e located in suitable places,
with their maintenance clearly provided for. ‘There must be no
obstructions o wse of the fire extinguishers,

¢} Care and Orderly Maintenance of the Construction Site

1} The Contractor shall keep the Construction Site and its sur-
rounding arca clean, avcanging cquipment, tools, excess carth and
sand, ete, in such a mamer as not (o impair safety or (raffic

during the construction,
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2) The Contractor must render clean and orderly any areas used,
disposing of temporary facilities, and cleaving. cquipment and ex-

cess malerials belore the completion of the Works,

1~4~3 lfacilitics fovx the Construction Works

0t b -

- a} Ollice, Materials Yard, cte,

The Contractor shall provmc‘ and maintain for the proper apera-
tion of the work a ficld office, employees' lodging or bunkhouses,
sl‘orehoué%, materials yard or waichouse, machine installatlon area,
and arcas (o operale cquipment as necessary,

) Construction LEquipment and. Tools

R Lt e

1) The Contractor must use construction tools and equipment suit-
able for the work of the Contract,

2) Inspection as deemed necessary by the Engineer for any equip-
ment shall be made by established performance tests and the

results of such tests shall e submitted to the Engineer for approval,
3) In event the PWIY considers any equipment or tools unsuitable,
the Contractor shall replace it with suitable ltems promptly,

¢) Slgns and Markers at the Construction Site

1} ‘the Contxactor shall provide suitable signs and markers, in-
cluding sign boards at prominent places at the Construction Site :
bearing the name of the construction work, the places, the beginning
and completion dates, name of the authority, the name and address
of the Contractor, ete,

2) The Contractor shall provide an informational sign board as
divected by the PWD, for the purpose of informing local residents
and passers-by regarding the nature of the construction, and to
request their cooperation.

d) Electricity and Water Used in the Work

-

v .

The Contracior shall build facilities w provide electric power and
water for the work, complying with afl regulations concerning electric

power and water instaliation,
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¢) Land and Water Surface. Rt,quuui l‘or the Work

lhc Contmctor shall acquuo rights of ust, on lns own ¢
sponsibility, fm land and w, atex eurﬁcw ]lGLChbﬂly for ])leO.lmill[T E

the work, and shall bear Lhe cost.s tholwf



-5 Mateyials,

{-5-1 Genexal Requirements,

a)  Standards forx Materials

l) Excc;pt wliere otherwise spccificd or authovized hy the i?:l{ri~ '
neer o writing, all materials shall conform to u,levam, stand
‘axds of the ldlebt edition of 1!10 International Standards Olgdnma-
- Lion or uthc y aulhoulamre atunclauls which ensure equal ox
higher qudluy. _ _

'2) Any materials not fully specified herein, and for which
standards are not included in the 180, shall be of Iugh quahty :
and approved prt,illL.ﬂ“y by the Engineer,

by Inspection of Materials

i) 'I\"iaieriuls used in construction shall pass inspection for
quality and size, with t‘esl'ing of samples where deemed ncces-
sary, Items may be exempted from inspection when they have
certificates of standard recognized or approved by the PWD -
2). ‘Ihe Contractor slmll be present at inspecuon of materials,
1f he fails to autend, lhe C‘onuactm shall foxfeit any right of
p:otcsl over the results of m.spccuon.

3) Mau,rlals renderved not usable due to t(‘stmg or inapectmn
shall not he countcd among the veguired quantities,

4) lvon though materials have passed inspection, any mate-
rials which, at the thne 1hey are used, cvidence damage o
detexioration, shall he veplaced with new materials which shall
he newly tested,

¢)  Mixing ox Combinlng

When maierials requive mixing ox ,cdmhiniug, this work shall
be done in the presence of an inspector, flowever, in case the PWD
considers it satlsfactory, sample testing may be done instead,
) Fabyication | |

Materials requiring fabricaton shall be inspecied by the Lngi

neer aiter fabricatlon,
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e} Materials Rejected by Inspection
The Contxactor -must promptly replace with. suitable materials
any matexials rejected by inspection, The same applies to mate-

rials damaged or deteriorated subsequent o inspection,

§)  Gare of Materials aftér Ingpection

‘The Conlractor shall store. in specilicd places all inaterials
which have ])dﬁb(,‘(l inspection, and slmll be 109ponmblc for all loss,
(ldmdpc or del.el lOlathIl.

)  Cransportation of Materials

All materials used in construction shall e delivered to their
construction site as per a construction phasing chaxt, in such a.
manner that the construction work sulfers no hindrange,

h) Maximum Use of ‘Thaj Goods,

So far as may be consistent with his obligations undex l;h.e._
' sontract, the Contractor shall makc maximum possible use of
materials, supplies, and cquipment lml:gcnous to or produccd in
’I hailand,

i) Cost of Sqmples

All samplés shall be supplied by the Contractor at his own
cost,

i) Shipping Instructions for Imported Lguipment

1) All parts shall be properly protected so no damage or
deterioration will oceur durving a prolonged delay (rom the time
of shlp:hént until instatlation is completed and the cquipment is.
ready for operatlon,

2) ALl equipment must be properly protected against any damage
during profonged exposure to the hot, humid climate in Thailand
while aﬁwai_t_iﬁg complé’l.ion of ingtallation,

3)  All spare pzl_rl's,"small packages, and items nol mounted al
the place of h_unm[acture shall he packaged and pyoperly pro-
tected fox prolonged sloragc before use, and shall be adequately
-_aml couectly labelled on the outside of the package so as o

mmuc easy, positive identiffcation,
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' 1%5~2- List of Materials

©The stone to be used in the Works shall he of the best quali'l;j
suitable for their i‘espcétiy@ uses; and shall be 'zi_(lequatdy hard,

_q‘ural;lc, L‘ougliz, 'reéis;anl; to abrasion and ﬂvé'atlici‘illg,' and free from
ea‘rth’y‘,'or j‘riéblé_ m_att’er or oflacr .d_c;l_'ects. Crushed stones shall

not be flaky 61‘ elongated, and the Sources of supply shall be ap-

' pfovc'ci by the Engihéef. ’l‘hc_(}onﬁ'actor shall aha_ke his own ar-

" rangemients (o s_ecure:a :su_ffic_ient supﬁiy of spec'il’ied stone lox the
Works. | | )

b} Sand and Gravel

The inate_rial.e shall be fuliy suitable i‘dz_r :.l'he intended work in
vegard to density, moisture conteﬁt and size.  Where civil work
cdnmriSes the major poftiou of the construction wdrk, the use of

~lests sha.ll be limited to materials foxr which the location of its
- osource is not specified. ’w\!llen‘testing determines the _'material io
be _uns'uitable for tlle_cmlsu'uétion, clther the source shall be changed
or meaSm:és shall_be taken to improve thc quality, Fox l‘lllihg,
material shall be uvsed which can be satislactorily packed, ‘The
Jontractor shall not use materials  which contain grass or wood,
o_rga:nic or other impurities Hable to cause changes in volume over
 time, or soft rock or clays which are unstable as moisture dries out,
Quality shall be as indicated in the Special Conditions,
l). Gravel shall be ciémi, lard, and durabic'without thin, long
particles, of a mesh size sultable for its intended use in the
- coustrnuction, ad without dust, dirt, organic or other delcterious
ni zite rials, _ | |
2) Unsecreened gravc'l shall contoin an appropriate amount of sand,
and the gravel shaﬂ have an apprbpriate mixing of large and small
particles,
3} Sand sball he clean, hard, and dtirahle, without dust, dire,

organic, or other deleterious materials,
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¢) Cement, Admixture, and Watev

1} The Contractor shall maintain an adequate supply of coment _
and admixtuves for concrete of (uality suited to their intended use
in producing concrete for the Wdi‘ks y ensuving that a uniform
concrete is used throughout the same structure, |
2) ‘The Contractor shall conduct qu.ality tests o determine
‘suitability of materials before using, |
3) .l’ai‘ticularly, the Contractor shall test cement for quality as
divected by the l"lngincef when large amouats of cement are being
constantly uso«.l.,-(')i' when the possibility exists of wéalhcring' 01_‘
detexioration,
4y  Admixtures
i} Quality ol all admixtures for use with cement, and the methods
of use shall be as specifically indicated in the Speciftications,
i} Quality and testing of the water reducing agent, and its air
entraining admixture, shall comply with applicable Standads.
3) Water shall be free from harmlul amounts of oils, acids,
atkali, oxr organic mallers, or other deleterious impurities,
0} Ready-mix concrete shall comply with Specifications and
Standards, and shall be the product of firms approved by the PWD,
7 linc aggreghtcs shall be clean, hard, tough, and of appropriate
sieve size, H’l’hey shall be free of silt, foreign materials or oxganic
matter, S_ieve requirements shall conforim to Standards,
8) Coarse aggregates shall be clean, hard, tough materials of
ap;iropriato size, and free of thin stone slivers, organic matter,
or other deleterious matter,  Mesh size shall conform to Standaxrds.

d) Concrete PFabrications

Conerete fabricated objects used in the Work. shall be of size,
shape, and quality Tully appropriate for the intended use, and shall
he free of defects, damage, ox brcuks, ltems approved by the
lEnQEnécr shatl be used,  All concrete fabyricated items shall con-

form to 150 standards,
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¢) Bituminous Material

All bituminous material used in the Works shall be fully ade-
quate lor the intended use, and shall comply with ISO standards’
scction on Bituminous m_éterial. Whenever the 'Engincer deems
necessary, tests shall be made based on ISQ tdta and submitted
to the lngincer,

D Sieel |

As a hasic rule, ail matevials for which theve are 1SO stand-
avds should conform to these standards.  When materials are used
which are not 180 standavd materials, the Contractor shall obtain
approval of the lngincer, and such materials should be equal ox
superior to ISO standards, '

8) Wood

Wood materials shall be of shape and quality appropriate for
their intended use, -and neither wood materials nor labricated
objects shall have delcterions defects in excess of permitted lmnits,

Quality sball be as indicated in the Special Conditions,

1-5-3  Summary of Standaxds and Requirements for Materials

PRSI -

Requirements fox testing of materials for use in the construction
work axe as follows, In event a material does not have ISO stand-
ands, othex applicable standards shatl be used such as JIS, AWWA,
and BS,  Material of the same class as or superior (o materials
meeting the above standards may be used with the approval of the
Engincer.  Testing of materials shall be made, and results submitted
(o the Mngineer, if he considers testing necessary, Materials not
listed shall be as specified in the Special Conditions,

Detaited tists of the standards 1'0.1; IS0, 1S, AWWA and BS arc

given in order,
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a) 150 ({ntolnalioual Olpdm.aation for ‘Stundmdlmtmn}

R-7-1954
(1S B 0203)

R-13-1955
(18 G 5523)

CR-49-1957

(IS B 2301

R-50-1957
4IS B 2302)

R-64-1958
(I8 G 3452)

- R-65-1958

(1S G 3452)

- R-73-1968

(IS % 2243)

. R-82-1959

(1S % 2241)

R-85- 1959
(IS 7 2248)

R-87-1959
(15 % 2248)

R-134-1962

(18 G 3444).

R-148- 1960
(1S % 2202)
(1S 7 2242)

R-160- 1960

(15 A 5301)

R- 166~ 1960
{15 G 3452)

R

l’ipc ‘Threads for Gas List Tubes and }Scmwod RFitting where
Pressure-tipht ]omls are made  on le I‘m(,adb (1/8 inch lo
6 inches)

Cast Imn Pipes, Spccial Castinp and Cast Imn Parts for
Pressure _Main l,mo_s

Mﬂlteell)ie Cast Iron Pipe l-ul.mgs Scxcwcd in nccmdance wuh
150 Rccommondatton R-7 :

Steel Sockets Scrowed in accmdancc wuh ISO Recommendauon

R-7, Mmmmm Lengths

Steel ‘l‘ubes, OQutside Diamcters

Steel ‘Tubes Suitable for Screwing‘ in accordance with ISO
Recommendation R-7 :

Brinell Hardness Test for Steel

"Tensile Testing of Stecl

Bend Test for Steel

~Simple Bend ‘T'esting of Steel Sheet and Steip Less lhan 3 mn

Thick

- Non-Screwed Steel T'ubes for General Purposes

Beam Impact ‘l'est (V-Notch) for Steel

Asbestos-Cement Pressure Pipes

Drift Expanding ‘I'est on Steel Tubes
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R-167-1960

(IS G 3444y
-~ (IS G 3452) "
(18- G 3457)

_'1{-202‘-1961- '

Band Test on Steel Tubes

_ S Fleittcn_ing_'_l‘est on Steel Tubes
(1S G 3452) - : -'

(_IIS G 3444)3

"R ?)l~l961

: _(jis. G 3452)

R-330- 1963
- {IS.K 6742)

R-336- 1963

(I8 G 3444)-

{11 G 3452)

(118 G 3457

R-410-1964

(IS % 2243) |

R-544-1966
(IS % 3201)

R-547-1966

(is 7 3211) |

R-559-1967
(5 G 345)

(B G 3457)_

R-560~1967

(15 G 3452)
(18 G 3454~56)

R-630- 1967
(IS G 3101)

 R-635-1967.
(1S % 3211)

R-G80- 1968
(1S K 5202)

R-1106~1969

JIS % 3104)

Steel Tubes: Thicknesses .

' Pipcs of Plastic Materials for the Transport of Fluids

Plain End Steel Tubes, Welded or Scamless
General Table of Dimeénsions and Masses per Unit $ength

Tables of Bllnell Hdldness Values for Use in Test Made on
'lat Sur faccb :

Dlametcm and lolelances f01 Blectrodos for Axc Wcldmg
and 1‘*‘11101 Metals [01 Gas Welding

.L,engths and I‘olerances of Electrodes for the Welding of

Mild Steel and Low Alloy High Tensile Steel

Steel Pipes for Gas, Water and Scwage, Welded or Scamless

Cold Drawa Precision Steel I'ubes, Metric Serics,
Dimensions, Tolerances and Masses per Metex

- Structural Steels

Code of Symbols for Covered Lilectrodes foxr Are Welding
of Mild Steel and Low Alloy lligh Tensile Steols

Chemical Analysis of Cements, Main Constituents of
Portland Cement

Recommended Practice for Radiographlc Iispection of 1fusion
Welded Butt Joints for Steel Plates up 1o 50mm (2 in,) ‘Thick
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SO/ TCT7 Ifirst Dm[t Proposal for the Revision of the SO
Rowmnmmlation R-160 “Ashestos-Cement Pressure Pipes®

l)) lb (Japanese Industrial Smnddlg)

A 110t Méthod of Slamp 'l“ost

A .l..l(_)?, | Mc_thod of Test !‘01: Sieve Analysis of Aggregates

A 1103 - Method of Fest f01 Amount of Malterial Finer Than Standaxd -
: Sieve 0.088 In Agglegath :

Allod Method of Test for Unit Welght of Aggregatcs

A 1105 Method of “lest for Ol'ga.nlc Impurities in Sand

AI LiQ6  Method of ‘Test 1’0};‘ Flexilral Strength of Concrete

A ltﬁS Method of Test lor Compressive Strength of Concrete

A LG9 Method of Test lor S'pccif_ic Gravity and Absorption of

Iine Apgrepate

A 1110 Method of Test for Specific Gravity and Absorption of
Coarsc Aggregate

A LELL Method of Test for Surface Molsture in Fine Aggregate
A 1LL3 - Method of Test for Tensile Strength of Concrete
A 1202% . Method of Test fox Specific Gravity of Soils
A. [203* Method of Test for Moisture Cdntent of Soils
A 1204* B Mcthod of Grain-Size Analysis of Soils
A 1206% Method 0_1; Test for Liquid Limit of Sails

CA I206* Method o_f Test for Plastic Limit of Soils
A 12107 Method of ‘I'est for Molsture-Densily Relations of Soils
: : Using Rammexr
AL211% Mcl;hod of 'i‘eét for the Callfornia Bearing Ratio of Soils
A 12314*" : - 'Mel,hod 01‘ “Test for Density of Soil in Place by the Sand-Cone
. ' Method
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A 1216 Methiod of Unconfined Compression lest of Soil

A 1217 o Mct'hod of Test for Consolidation of Soils

A 1218 | .‘Mcthod ol Test for Permeability 61’ Soils

Az | Mathod of Penetration ’i_‘cst ?_)f Soils

A 5304 f‘islﬁes.los-(l_e_m'ént Watex Pipe

A 5302 ._Rein[orccd C.oucre'te. Pipes

A 5303% : Gentﬁi[ugal Reinforced Concrete Pipes

A 5304 | Si('lcw‘al.'k Concret.e.Flags:- '

A 5307 Concrete Cui-l)s

A 5308 | Ready~Mix Concrete

A‘SSIO* | Gentrilugal Rei'niforced Concrete l’iié_s

A 5314% Method of Moxtar Lining for _Asbeélos@emcnt Water Pipes
A 5315% Ashestos (3¢11:e;1[7 Joints for A_SBGSLOS;CGLI;I(_)I;t Water Pipes
A 5520* | a Cast_ Iron ]oiﬁts and Fitt.ings for Asbestos Cemcnt. Watex Pipes
A 5528 Steel Sheet Piles

A 5751 Oil-Based Caulking Compounds for Buildings

A 6005 Asphalt Felt

A 6006 ~Asphalt Roofing

A 72017 Standar.d Practice for Driving Ccntriiugal Reinforced

Concrete Piles

I3 2061 Water Taps (Bibs and Ifaucets)

B 20062 Sluice Valves for W&tcr Works Purposes
B 2063 Air Valves for Water Works

B 2301 Malleable Iron Screwed PFittings

B 2302 Screwed Type Steel Pipe Vittings
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830’1 ~ ‘Testing Method for Cent_ri[uga[: Pump and Axial-Flow Punp
8313 Small Size Centrifugal Pumps

8322% Double Suction Centrifugal Pumps

Ji0i ot Rolled Steels t‘o'l_' Gen.erail Structures

3104 _ Rolled Steel for Rivet

i 306 Hot Rolled Steels for Welded Strﬁcuiré&;

3112 Steel Bzu"s for Coilél'cte Reinforcenment

3442 Galvanized Stecl Pipes for Water Service

3443 Coating Stecl Pip’r.:.s I‘Ol‘. Water Serviée

3 3d44 Carbon Steel Tubes for General Strﬁctm‘al Pt&poSes
.3451 I'itvings fox Coating Steel Pipes L‘ér Watér Service
5 3452 | Garbon Steel Pipes_fdr Oxdinary l’lp‘ing

; 3457 Bleetric Arc Welded Carbon Steel Pipes

3 3491 Asphalt Protective Coatings lox Steel Water Pipe
3492 Coat-"F'ar linamel Pro.l:cctl.vc Coatings for Steel Watcr l’ii)e
4304 _ Hot Rolled Stainless Steel Sheet and Plate

4305 Cold Rolled Stainless Steel Sheet and Plate

4306 ‘ lot Rolled Stainless Steel Strip

4307 Cold Rolled Stainless Steel Strip

5101 Carbon Steel (lastinés

5141 Stainless Steel Gastings

5122 Heat- Resistant Steel Castings

5502. . Sphcrqidal Graphite Iron Castings

5522 sagt-lron Pipe Centrifugally-Cast in Sand-Lined Molds Tox
Water Works
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VA

7

5523

5524

1450

6353%

6742
6743

0762
6763

6773

5201

5202

5203 .

5210

2241
2242
2243
2243
3201

3211

Cast-lvon Pipe Contrifugally Cast in Metal Molds for Water
Wovks :

Cast-lron Pressure Fittings for Water Works

Alumumlm Su]fﬂtc forr Water Works

' RLI])le (:oods fox Water Works Service

Unplasticized Polyvinyl Chloride Pipes for Water Works
Service

Fittings for Unplasticized l’olyvmyl Chloride l’ipes for

Water Works Scrvice

Polyethylene Pipes for Water Works Service

-l’olyethy.lene Pipe Uittings for Water Works Service

Flexible Polyvinyl Chloride Water-Stops

Physical Testing Methods of Cement
Chemlcal Analysis of Portland Cement
Testing Method for Ieat of lydration of Cement

Portland Cement

Method of T'ension T'est for Metallic Materials
Method of Impact Test for Metallic Materlals
Method of Brinell Haxdness ‘I'est

Method of Bend "Test for Metallic Materials
Gas Welding Rods for Mild Stecl

Covered lileciirodes forr Mild Stecl

Japanese Industrial Standard which has not yet been officially published

in Koglish,
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}00- 53
20159
301-59
403-69
405-060

50 I.--()fl
i06-70
108-70
L1064

LEE-53

L51-65

; 201-00

20366

205-62T

20662

207-55

T 208-59

300-64

30264

A ot e bk e e 2 ek Yy e 2R A

Filtering Matorial

Soda Ash

Liquid Cl;lo;fillc

Aluminhm .Sull‘al;c Lamp, Groumd, or Liqui;i-

Sodiwm  Aluminate |

Caustic Soda

Cast-Iron Pipe, Centrifugatly Cast in Metal Molds, for
Water or Other Liquids - ‘

Cast-Ivon Pipe, Centrifugally Gast In Sand-lLined Molclé,
fox Water ox Other Liquids

Cast-Lron EFittings, 2 in, through 48 in., for Water and
Other Liquids

A Mcechaanical Joint for Cast Iron Pressure Pipe and Fittings

Ductile-Iron Pipe, Centrifugally Cast in Mctal Molds or
Sand-Lined Molds, for Water or Othesr Liguids

Fabricated lilectrically Welded Steel Water Pipe
Goal~Tar Knamel Protective Coatings for Steel Water Pipe

Cement-Mortar Protective Lining and Coating fox Sicel
Water Pipe

I'ield Welding of Stecl Water Pipe Joints

Stecl Pipe Vlanges

Dimensions for Steel Water Ppe Pittings

Rcinforced-Cona;‘ctc Water Pipe -~ Steel Cylinder Type,
Not Prestressed

Reinforced-Concrete Water Pipe - Noncylinder Type,

Not Prestressed
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C 400-05
C s00-01t

G 50107

“G 50204

C 50470

G 6Q0-04

G 001-63

G 002-67

G 0603-065

Ashistos-Cement Water Pipe-

Gale Valves for Oxdinary Water Works Service
Shtice Gates
e Hydrants for Oxdinary Water Works Service

: l{lnbbél‘?Seatc(! Bulterfly Valves

Installation of Cast-~Iron Water Mains

Disinlecting Water Mains

Cement-Moxtar Lining of Water Pipelines in Place

Installation of Asbestos-Cement Water Pipe

d) 8BS (British Standards Institution)

BS 78

BS 486

B35 1211

BS 1218
Bs 1387

BS 2035

Cast Iron Spigot and Socket Pipes (Vextically Cast) and
Spigot and Socket Fitiings - Part 1, Pipes

Ashestos Cement Pressure Pipes

Gentrifugally Gast (Spun) lron l’rcssﬁre Pipes for Water,
Gas and Scewage

Gate Valves
Galvanized Steel Pipes

Gast lron VFlanged Pipes and I'langed Iittings
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e) ASlM {American Socicty for T csting and Matelials)

A G
A 761T
A 15-62T

A 36

A 48 (class 30)

A S8

A 123

A 184-65
A 185-61T

A 242
A 305-56T

A 307
A 325
A 615-68

A 616
G 31627

G 33

¢ 39-61 &
Tent, Rev,
June 1963 -

C 40-60

Rollcd Stoc,l

Steel for Bridges a‘:lcl‘Btlllcfi11'gs
- Billet-Steol Bars for Conerete. Reinforcement

-~ Structural Mild Steol Bars and Shapes

Cast lron

Mild Steel for Railing, Posts, IFlanges, Sleeves
Galvanizing -

Fabricated Stecl Bar on Rod Mats for Concrete Reinforcement

Welded Steel Wire Fabric for Concrete 'Rcinfr)rcemcnt _

'COllOS ion metant 5uuctulal Shapes l’latc‘s and BEH_S

Wheye Noted

Specifications for Deforimations of Dct{nmcd Stecl Bzu.s for
l{eimolccment '

Bolts and Nuts
High-Strength Steel Bolts
Deformed BilieirS_t‘ce_i Bays fox Concrete Re 'i:nforc'eme;'nt '

Rail-Steel Deformed Bars_ for Conciete Reinforcement

" Method of Making and Curing Concrete Compression and '
: Flexmn Fest Spemmens in the Field

Aggregates :

.M{,Lhod of Test for COI}\[)IObSi\'G Stlength of Molded Concrete-
'Cylinclers S : o

Mothod of Test for Oxganic Impurities in Sands for Concrete
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G 136-63T

C 150
D 92-57
D 1143

D 1190

DLl

Mel,hod of Test for Sieve ox Screen Analysm of Fine and
Coarse Aggregates : -

Ny Portland Cement, ‘l‘ypo 1 and Type 11

Method of Test for Flash and Fire Polnts. by Cleveland Open

Cuw

. Load-Settlement Relationship for Indlvidual Vertical Piles

undex Static Axial Load
Concrete Joint Seaicr, _ilot'—_l’ourccl Blastie Type

Conerete Jotnt Sealers

Note:  The latest revised standards shall be applicable for cach of the

above listed groups,



1-6 Technical Requivements

I-6-1 Construction Works in Ceneral

a) General. 50(111‘11‘&110:1[‘8
1) The Contractor shall submit Approval Drawings or written
explanation for such poxtions of the Works as the Lingineer may
Specil‘y-*i and obtatn the Engincer's app_roiral. |
2) The Coitractor _s'hail sel up hattei‘ boards and lines, and ex-

ecute the Works after obtaining the approval of the Englneer,

b) Temporary Works.

1) General Requirenients for Temporary Works

i} ‘The Comractor shall make drawings:showung the constyuction
and location of témporary'\\rorks » and obtain the Engineexr's ap-
proval, 7 '
li) The Contr_acto_r_ must execute promptly temporary works for
which the Engineer has issued diveétions as to the required
numbers awd Jocation, type of structure, appearance, elc,
ii) "l‘cmpo‘_rary works shall be lully adequate ln strength to
withstand necessary stresses at all stages of the construction
work, and any counccting, crossing, oxr supporting paxts shall
be built with special care,
) .'l"cmporary structures shatl be continually inspected, and
repaired ox strengthened as necessary so that they are adequate-
ly 'efficient.

2) Drainage
i} Jh’ainage within the construction arcas shall be fully adequate.,
‘The Contractor shall provide adequate (acilities to replenish
water, taking care It does not stagnate and to provide sedimenta-
tion traps to prevent sand ox earth from heing carricd away,
il} Water replenishment shall be effected s0 as not to hindex

the woxk, and shall be done at unight when necessary,



iti} Waste water shall bo disposcd of after consultation with
concc_rnéd a_Lithorltios when 11e¢essary. Paxticularly, watex shall
not be dischai‘ged'dnto road surfaces nor into c.lrainagc pipes,
Aléo, measurcs shall be taken to prevent crosion at the place
of discharge if w;ilsté_wawr i.s discharged into rivers ox
streams.

3) Coffering Work

i) Co{t‘ci‘iﬁg work shall be exccuted with all care, keeping in
readiness exera materials for emexgency, and shall be of sturdy
construction, laking in.to' consideration high waters due to rains,
‘These facilities shall not obstruct tlow of water nor navigation,
.The locatlon of coffexring work, and temporary dralnage routes,
and their construction shall receive prior approval of the Engincer
and concerned authorities, -

‘i) In event temporary coffering works are damaged or water
flow occurs, they shall he promptly repaived and restoved to
norwal condition,

-4} Sheathing Work

iy lLocatlons and construction of embankuents shalt he deter-
mined with adeguate care, and built sturdily, ‘They shall be
constantly maintained in good condition,

ii) -When nccessary, investigations éhail be made of the quality
of the earth to better determine the structure and methods to
he employed,

iii) Embankment ox retaining walls shall be adequately strong
to withstand earth pressures and also conditions such as raln
“that might tend to weaken them during the construction work,
iv) Before (li'iving piles or sheet piles', stakes or markers, the
Contractor shall check the presence and location of uﬁderground
structures by reference to maps, and when necessary by trial
hoxing,

v) Piles shall be drlven alter digging holes to an appropriate



(Iépth and (Il‘ivga']l ver;ically._ The .hcads of piles and sheet pi les
.shall be maintained so they do not become damaged,

vi) Removal of piles and sheet piles shatl be done wnder divec-
tion of the Engineer after the carthwork is adequately’ hard and
seteled,  Holes caused hy pulling piles ox sl‘acet' piles shall be
promptly filled with sand, | |

vii) When carth movements ocecur at the base of sheet piling
due to the presence of free water ox othex ‘céuscs, such caxth
flow shall he stopped by use of hurdles ox sandbagging.'

viii) Also refer to clause 3-1-6-3-d regarding sheet piles,

[-6-2 Eaxtiwork

a) Jxcavation
1) Before staxting work, the Contractor shall investigate existing
surface and unclergmmid structures throughout the entire constyruc-
tion area, aund shall use due care not to damage such structures,
2) lixcavation shall follow the batter boards and Shall be finished
to the specified siope gradients.  Instructions of the Kngincer shali
be followed for {inishing the surface in event it is difficult to re-
move stumps or protruding rocks o it is considered harmlul to the
Works,
3) Whean there is danger from [ree water or danger of the slope
deteriorating, appropriate measures shall be taken promptly,
4) When unforeseeably sunken logs, underground structuves, or
un[évorable carth conditions are encoﬁntcred y measures shall be
taken according to instructions [rom the Engincer,
5) The Contractoxr shall exert adequate care not o excavate to
excess, and should such excess occur, shall take necessary meas-
ures as - instructed by the Lnginecr,
6} When the 1ﬁea$urements fox excavation are not clearly indicatedi
the Contractor shall determine those measurements necessary o
execuwie the s_yﬂ)scquént Oeraiions in constructing the Works, and

consult with the Lngineer,
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7)  The bhasic rule for machine excavation is that it shall bo used
only to within 20 ¢ms, of the surface for the foundations of the
work, Hand labor shall be onﬂ)loycd Lo complete the oxcavation
from that point, _

8). The Contractor shall usé_installations adequate 1o ensure
against collection of rain water or free water during cxcavation,
9) JYor specified locations, the Contractor SIhall test the sustain-
g strength and quality of earth foundations aftex completing
excavation, and beghn the next phase of the work only after the
Engincer's inspection, | |
10) = Adequate protective work shall be done (o ensure against
danger or damage to the foundations of existing structures close
to excavation areas,

L) In cvent a foundation is directly on a vock basc, the base
shatl be levelled carefully, and all surlace rock removed which
has been decomposed by the clements, If the, surlace of the yock
slopes, steps shall be cut to coriect this condition,

12} In eveut explosives are used in excavation, the Coutractor
must not leave any loose vock on the [inished surface,
Refilling and Banking Work

1) Specified materials, which must not contain refuse or dele-
lerious matter, shall be used for refilling and banking,

2) Al refilling and banking shall he done in layers not over 30
cms, deep, rendered adeguately solid and hard, with appropriate
extra material on top if neccssaiy.

3) Backlilling hehind structures or work done close to structures
shall be exccuted carefully so as not to damage such structuves,
4)  Regarding the haxdness of the work, the Contractor may be
required to make tests as decmed necessary by the Engineer.,

3) ‘The Contractor, when banking slopes, shall appropriately turn
over the soil of the surface of the slope, or shall terrace such

slopes bhefore doing the banking,



6) The Contractor, before exccuting the work, shall provide
adequate drainage fov back({illing or banking with .ordina.ry ecacth,
When, unavoidably, backfilling must be donc into watex, the Gdnv
tractor must uso gravel, sa;tcl or other materials which are
approved by the Engilncex, _
7 All areas of backfilling or banking shall be put in good ordex
helfore céntilming the work, and all ﬁwtcrial remaining from tem-
porary works consiruction shall be removed, and the aycas properly
cleaned up, '

c) Disposal of Bxcess Narth
Iy The basic rule for dispésai ol excess carth is that it shall be
transporied to arcas as directed by the Lagineer, and shall he
neatly disposed of,  When thore are no instructions from the Engi-
neer, the Contractor may make disposal as he sees fit,
2) la cvent the Contractor disposes of excess earth as e sees fit,
he shall inform the Magincer of the disposal location, “The Gon-
tractor shall cover loads in transport with canvass ox lake other
adetuate measures 1o guavd against scalteriuig earth ¢n rouwte.
3) The Contractor shall provide cquipment to prevent five at the
disposal site.
4) The Contractor shall bear all costs for permission to dump,
all compensation, the costs of removing any tompomr}? facilities,
and all othex costs whatsoever their nature,
5) In event the Bngincer so oxders, the Contracto.r shall separate
excess earths by type belore disposal,

) Vinishing Surfaces of Slopes

1} As each Iayér is completed, all slope surfaces for embank-
ments shall he renderced flrm and bhard, and level {rom their bottom
edge to top, based on bhatter hoards,

2) ‘The slope of cuts shall not, as a gcnomi rule, be lined with

carth, Also, holes caused by removing boulders shall be well



filled with good quality earth, which must be rendered fiviv and
haxd,
3) After correcting wnevenness in slopes, they shall be finished

smoothly by adequate tamping,

1-6-3 foun(lation Woik

a) Cobblestones and Other Foundations,

1} Rock for foundations shall be good quality, free of leaves,
w’odd, or other deleterious matter,

-2)  When rubble or similar stone is used at the bottom of a fownla-
tion, it shall contain a specificd amount of finer material and must
he re.ndercd Solid and haxd withom@t unevenness, _

3) When gravel is used at the bottom of a foundation, it shall e
taid evenly to the specified thickness, and rendered zidequatcly
solid and firm,

1) As a general rule, test piles shall first be dyiven as ordercd
by the Engincer. ‘The test piles and their location shall be selected
by the Engineer, and shall be driven by the methods and cquipment
to be used in the actual work,

2) The Contractor shall promptly submit (o the Engincer data on
test pide driving, including strength of the driven pile, and depth
driven,

.3) The Contractor shall ohtaln advance approval from the Engincer
as to the method of pile driving and equipment to be used,

4) An appropriate cap or cushion shall be used in driving piles,
so that damage does not occur to the head of the piles,

5) The Contractor shall take care to drive the pile straight, so
that it does nol twist or slant, or become misshapen, or

broken, When damage occurs, the Contractor must cither replace
the pile or drive another alongside as the Engincer diveets,

6) The Contractor shall, aftcr obtaining approval of the Engineer,



cut off the undriven heads of pilcs which become defective before
reaching the designed depth,
7) When water jet is uscd-to drive or help drive piles, such use
shall he suspended before reacll.in:f; the depth required to pr’d\fide
the specified suppoxting strengﬂi_, and a bammer shall be u;sed‘for
the last étago of driving,
8) In ca.s:(_: the Kogineer specifies settling and bearing capacitics
foy pi_le ditiving based on calculai‘ions ‘of suppoxt strength, the
Contractor shall promptly submit recoxds of piles di‘lvon and
obtain the linglneei's approval,
9) ‘lest Piles and Finishing Meads of Piles
i) Test piles shall be done as requived in the Special Conditions.
In case these specifications do not include the driving of test
piles, the first plle driven for each work shall serve as a test
pile, and be driven in the presence of the Engineei‘. The Gon-
tractoyr shall make necessary records, wand obtain instruction
from the Enginecer as to driving the remaining piles.
i) The Contractor shall measure the final penctration in centi-
meters of each pile, and submit a report to the Bngincer,
tii} The heads of piles shall be cut off true and level so as
not to damage the pile itself, Reinforcing steel shall be cut
off to the specified length,
iv) When pouring concrete, adequaie measures _shall he taken
50 that the concrete does not fall into the piles,
1) Piles shall be strdight, “live" logs, peeled at the site, and
with ‘ends sharpencd in aceordance with the hardness of the ground,
2) Whén jolning wood piles, the faces of the joint shall be vertical
to the long axis of the lbgs ; and shall fit well, Adequate wood or
metal relnforcements shall he carefully fit around the area of the
joih_t _s_() that ho_ warping or bending occurs f{rom the shoek of

driving,



d) ;SLjeei Sheet Pile

1} When stdring steel sheet pilcs, they shall be placed on slcépcfé
which are aryanged on a level axea, Sheet piles shall not be
stacked moxe than 10 .ShGGtS high 10 prevent (lefor_mation during
pmlongcd storage,

2) the surface of sheet piles shall be kepl. clean and grease shall
be applied on the joint hefore dlivmg

3) Guide pile and guide materials shall be used carcfully to pre- -
vent sheet piles {rom twisting o1 slanting during the driving, .
4)' When sheet plles are driven, caps and 'cushions shall be used,
5) Should sheet pilcs_-not be drlven in straight and become sianted
ox twisted, corrective medasures shall be taken, o

6) In case of inaclcquatc penetration, imperfect driving, 'oi'
crushed head, corrective measures such as jointing, cutting ox
removal shall he takon, '

7} Removal of sheet piles shall be done aftex stabilizing the
backfilling, The space left vacant by such removal shall lne.
adequately (iHed with sand and compacted with water,

8} In casc the Contractor should, after obtaining approval of the
Engineer, make special-shaped steel sheet piles, they shall he
cavelully made, especially to pi‘event deformation,

e) Centvifugal Sty L.m,tll Reinforxced Concrete Piles and PLCCE!SL

SV RN L N

Conerete Piles

1) All wranspoxt, dviving, and constructioﬁ work concerning s.uch
piles shall conform to the standards of JIS A 7201 (Standaxds fox
Use of Centrifugal Strength Relnforced Concrete Piles),

2) Driving piles shall be in accordance with the requirements of
clause  1-6-3-b, '

3) Joints shall be so constyucted as to ensure adequate strength,
4} In casc pilles are cut, the Contractor shall take adequate care
that the pile is not damaged, Especially in the case of precasi
concrete piles, caxe shall he exercised that therve is no impati-

ment to the clasticity strength,
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S) Trimming heads of piles shall be donc only alter laying
foundation rubble for the Ioollng and applying concrete smfaclng.

f) Improvement of the Foundauon

1) Displacement Wc-rky _ ‘
1) The Contracton shall use good quzility earth and sand, ap-
proved by 'thc Enginecr, for dis'placeuﬁent work, and whén _
deemed l\LCG‘;Sdly, shall 'subnnt thc w.sulls 01‘ qualltative tu;b
ing of such materials,
ii) Displacement !mttoms,: (I_épeni_liﬁg on conditions al the site ,.
shall be finished wherevey ordered by the Engineer. ‘The depth
peix layer of (Iisplacement_material, and thé degree of firmue_ss ‘
to which it is laid, shall conform to the 151'0\’i510|1s of clause .
3-1-6-2-b, Due care Sl.lall.l)(-l exencised that drainage 'b_e:'adeJ

quate,

1-6-4 (‘onmu,e and Rcmtmced Steel Concche Work

a) Mdlc,lidl

e MR VY Y

1) Cement

Cement for ail cast-in-place concrete shall be domestic Port-
land cement (ASTM C-150, Type 1I) or high caxrly strengtly Portland
cemoht {(ASTM C- 150,_’1‘ypc I, free from injurious water soluble .
salts or alkalics. Cement brands shall be subject to approval of
the B ‘ngineer,
3) Yater

Water shall I_je clean and free from injurious amounts of oils,
“acid, alkelli; organic maiter or other deleterious substances,

3) Fine Agglcgatc

L) RFine aggregate slmll consist of ‘washed inext natuval sand
conforming to the requirements of ASTM Specification C-33 or

JIS A 1103,‘ and the -'folldwing detailed requirements,



- Standards for Sizo of Fine Aggregate

Steve (mm) Per Cent hy.-Weight Passing Sicves
10 _ . 100
5 - 90 ~ 100
2.5 - 80 ~ 100
L2 - 50 ~ 85
6.6 | 25 ~ 60
0.3 10 ~ 30
0,15 2~ o

ii} Delcterious materials In the fine ageregate shall not oxceed
the following Jimits:

}.imits {or Deleterious I\'Iutc:ri_uml_s in l?il}g Aggrc ale

{Percentage by Welglus)

o gt o

Maximun Allowed %

No. - Lype by Weight
I Clay lumps Lo
2 | Materiats dissolvable by wasling tests '
a, Concrete subject to abyasion 3.0
b All other concrete 5.0

3 Material with aggregate meshing 0, 3
min and floatable on liquid with 0.5
density of 2,0

i - 1 —

4 Coal and lignite

a, Concrete of which surface

, 0.5
appearance s Importmt,

b. All other ceoncrcte i 1.0

i - el

iti} Fine aggregatc shall be {ree from injurious amounts of
.organic impurities, Except as hercinafier provided, aggregate
tested in accordance with ASTM C-40-00 ox JIS A 1105 and
producing a color darker than the standaxd shall be rejected.
iv) When subjected to 5 cycles of the Soundness Test, using
nitrium sulfate, loss in weight of fine aggrogate shall not

exceed 10%, as a rule,
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N Cowrse Aggregate

i} Coarse aggregate shall be clean, hawvd, and sound with ap-

propriate mesh values, and without flat oxr long particles or

organic, or deleterious malter.

if} Coarse aggregate shall contain an appropriate mixture of

coarse and fine particles, the mesh of which shall conform to

the limits specilicd in standards of Chaxt iv{a) helow.

iti) Allowable amownts ol deleterious matter are given in

Chaxt: (b)) below,

iv) loss in weight of coarse aggregate shall not exceed 12%

when subjected Lo 5 cycles of the Sowndness ‘lest using nitriwm

sutfate,

{a) Standarxds lor Moesh of Course Materials

- S
Sino3Y l)esig;:lit(i!:i 1’i_r Cent by Weight Passing Mesh
dggrogate ol o so lao loas la20 | 1s |10 |5 s
L {inum) Ll
50~ 5 100 |95~100 35~ 70 0~ 30 0~ 5
40~ 5 a0 [9s-160 35~ 70| -~ {lo-30 |0~ 5] -~
25. 5 0o [95~100 25+ 60 0~10 }0~5
20~ 5 100 |90~ 100 20~55 | 0~10 | 0~5
15~ 3 100 {90.-100{40-70 | 0~15]0~5
50 ~25 100 {90~100]35~ 70] 0~ 15 0~ 5
40 ~ 20 100 {90~100120~ 55| 0~ 15| 0~ 5

(1) Standards for Admissible Amounts of Peleterious Matevials (Y)

,,,,,,, S - N -4
No, Type Maximum Permissible Value A
l Clay lumps 0.25
2 Soft particles of rock 5.0
3 Cheaxt which disintegrates in Lo
washing during testing '
4 Chert with specific gravity {0
of less than 2,0 '




5) Reinforcing Steel

Products of Thai manulacture shall be used for reinforeing
steel In general, deformed bar shall be uscd,  Also, the use of
vound bar shall he allowed as designated,  The standaxrd for
permissible expansive strength shall he 1400 kg/'cn’r2 {or deformed
bar and 1200 kg/em? for round bar. Brands shall he subject to
approval of the lagincer, |

6) 1 léln(l!i_llg and Storage of Materiﬂg

i) Cement
(a) Cement in bags shall be stacked not more than 10 bags
high, and so that inspection may be conducted casily,
(b Cement shall be kept in a warehouse with floor 30 cm ox
more above ground, and so built Lo protéct the cement against
excessive humidity,
(¢) Lumps formed in the cement duving storage. shall not be
usad,
() All cement which has been stored for n;m‘e than one
month or which -may have been subject o moisture shall be
tested to determine its acceptability before using.

1) Agprogate
@ Fine and coarse aggregate shall be stored separately, so
that dirt ox forcign material is not introduced,
(b} Coarse aggregates shall be handled with duc care to pre-
vent separation, insofar as possible, of line and coarse matter,

iy Reinfoxcing Steel

' {a} Reinforcing steel shall not be left directly on the ground,
nox exposed to rain for a long period,
() After fabrication, the Contractdr shall take special coare
duc to the fact that rust tends to occur especially quickly in
fabricated materials due to dew or rain,
b) Mixture,
L)  Mixtuze of concrete shall be in conformance with the Spectal Condi-

tions,
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2) The concrete mixture shall be determined by test, adjusting
specified formulas to those used for mixing at the actual site,
so that as litle water s used as ‘is_ practicable, while keeping

the mixture workable and appropriate to the work as regads

water density, “endurance, and strength,

3) Concrele 7 ' _
“Items ol included in the Special Conditions shall conform to -

the following mixtuve chart,

Maxbmum | Standard Mix 28-day
Permissible Permissible by Weight Rec u‘if‘ed
Size of Coarxse | - Slump o . -T ‘Str(jz N r-tl.1
Aggrepate ~ {em) Cement| Sand | Water .(k ' /Cﬁ'l?')
(mm) - L (k) (m3) (m3) g ,
Leveling - 40 8~15 170. 10.48 0,96 | 135
Concrete o o :
Non- reinforced p 1. . o .
. A5 815 225 | 0,477 0,94 150
Concrete _ : .
Reinforced-Stecl 25 . | wis | s30 [o.45]090| 200
Concrote : .

Structures not requiving watertight cement, especially concrete

construction for buildings, shall conform to the chart "Standard

- Limits for Slump,” clause 3-1-6-4-1),

¢) Mixing Process

1) As a general rule, mixing shall be by machine, In case
small amounts are required, providing the lnginces apin:oves,
mixing may be done by haud, | _

2) -lii‘xor_s of measurement shall be 3% ox less for cement and
grav‘él ox othex x‘u_ix_ing material, and 1% ox less for watcr. lfor
this purpos.e N water shall be measured by weight.

3) The amount of one batch sh__sill ﬁe.(ietcrm ined by the capacity
of the mixer, | E |

4) The mixing time shall be determined by testing, If testing

Is omitte_d,‘ nixing time shall be 1 £/2 mipute or more when
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using a gravily-type mixer and 1 minute or wore when a loxce-
type mixer is used,

5} In case of handmixing, mixing must be done on a moi:al sheet
using the Speci[iéd amounts of matei*ials, and the mix must be- |
turned until it is of one even color, then dosed 'Wit.h_.:;:l'ean waten,
‘Then the mix shall be turned completely five times ox more, -til{
the xequired slump is obtained.

6) Ready-mixed concrete shall meet the specifications of s A
5308 (Ready Mix Co_ncrete) + or of specifications cquai ox suﬁerior.
7 Reacly-n_nixecl concrete shall he clcliﬂrereci, mainteﬁuing'adequate
contact between Contractors, so that its tUme of deiivcry will not
present difficulties in regaxd to propex pouring and setiing,

8) ‘The place and method of unfoadting re'ady-mixcd conciete shall
be detexmined after consultation with the Engincer, so that the
mixture is l‘ully' plastic aﬁd_ selting or separation doos_no_t occui,
Data on test picces shall be taken at the uhloadmg point,

Y9) Concrete which has bégun to sct shall not be retempered.
When separation of materials has set in, the batch shall be re-

mixed heloxe such concrete is placed.

d) Placing Concrete
1) The Contractor shatl obtain the approval of the Engincer con-
cerning transportation, the method and location of placing and the
machinery and tools employed. |
2) Before placing or pouring concrete, the forms shall he eleaned
and all miscellancous foreign material removed, .
3) The Contractor shall, as required, lay mortar priox to placing
the concrete., The mixture of the moxtar shail he the same as
that fox the concrete,
4) Water shall be removed from the bottom of trenches or aress
wliere concrete is to be placed, and adequate measures shall he
taken that such watex «oes nol contact the newly laid concrete,

5) At the tme concrete is laid, the Contractor must obtain an
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inspection by the Mngincer of the wooden forms, the asi_:cmblinﬁ
of steel reinforcements, and facilities for exccuting the work.
6) In case sepavation ocours of ingrodients of the concrete. 'clur’—
Jing transpoxt to the site, it shatl be 1enuxed and reidexed.
homogencous in mmhty before using.
7} Conerete transported by chute Shalil not be laid inité'thg forms
directly., The Contractor shall provide a recciving apparatus for -
concrete discharged fvom the chute, which shall mix Ithc concrete
as it is placed, | | _
8) Vertical chuies shail he built of joined p'ipce, _with the out-
lets freely rotatable; (Imgonal chutes shall be of such angle that
the materials of the concrete do not separate,
9} Water rising to the surlace during the placing of the conorctb
shall be promptly removed by suitable methods,
10) When a concrele pump is used, the fotlowiﬁg conditions shali
apply: | |
i) Transpoit mains shall be as casy to move as citcumstances
allow, |
if) Before beginning operation of the pumps, an appropriate
amount of mortar of the same composition as the mortar in the
concrete shall be sent through,
iii} Delivery mains shall be straight lines insofar as possibie.
iv) The discharge nozzle of the. hosc shall always be adeguately
huried into the discharged concrete,
©) Zeuing
1) Poles ox vibrators shall be used during and after placement
of concrete, making sure that the concrete is well packed around
steel rcinforce_ainzénm and the corners of the forms.
2) DBefore placingh’oncrete s .mo:rtar of the same composition as (he
composition of (he cénci‘cte_ shall be used to fill difficult places,
thus ensuring. that the p_ﬁcing {s thorough,

3) . Jixperienced persomel shall be charged with operation of
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vibrators, moving pduiring chutes, and nozzles,
f) Cuving
Concrete shall he adequately cuxed after placing so that it is
not affectod by harmful factors such as low lempcratmcs, dlyncbs
Sudden, \’Iolcllt chauges in tt,mpemuue cte,

g) Goncrete Scams in Laymg

1) As a geneml 1ulo, seams or joints in concrete shall be
hovizontal, _ 7

2) Laying seams of \vgxtor;)i‘oof structures shall be dalfcfully
done to avold leakage. In case a'nti-leak boards axe inscrted
between seamé, l:l_iis work shall comply with 1S K 6773 or other
spccification_s cfual or superiox, _ | '

3) Before laying concrele jointsl, forms shall be rvefitted tightly.
Aftexr the surface of the set concrete has been cleancd up, it
should be 'k(_:pt adetuately wet, mortax ox mottar paste spread
“and the concrete laid promptiy. _

4) Structuré and location of joints must comply strictly with the
designs and construction plans,  When compliance is difficult,.
the Lngineex shall be consulted,

1) Concrete in Hot Climates

) Instructions. for materlals are as (ollows:
1) )\ggregates exposcd to the heat for long periods of time
shall be cooled iﬁ cold water if possible,
ii} Water used should be of low temperature if possible,
1ii) High-heat cement shall not be used,
2) The temperature of concrete shall be under 30°C, when it is
laid,
3} Mixed concrete shall he laid as soon as possible, within one
hour, |
4) ‘The surface of concrete shall be curéd by keeping it damp,

1) Watertight Concrete

) Watenrtight comt rete work shall be done with special care as



to mixture of its wmaterial, aning,' _sétt_ing, and curing.

2) The water-cement ratio shall be less than 53 per cent,

3) ‘Vs’héﬁ,compo‘site wate;‘pi‘oo[ mater‘i_al is uscd, ﬂle approval 01':
tie Engineer shall be obtained, '

4) Conél:.e_l.;e‘s.hall bé.ilanc!lecl sb as. to minimize separal_;ion'ol‘
i.n:lteriuls', ancl"shﬁll be set without (léfcc(.

Sy When' cming wateltlght conuctc, lhe wet. curing pc;iod shall

~be long(u than fox olhex coucmto._-

J) Surface .l'imsh _

The exposcd surfaces of concrete s_hall'hc' cavelully finished,
and wall edges of structures,'_fl'é_o_:n:s,- hottom slabs, ct’c-., within a
specified time, shall be rendered gsmooth -w'ith a metal trowel,

k) Quality Conlrol of Loncwto

1) Manufacture, qualtty, mel.hotls of tcstinp 1cady mixed concréte,
cte. , shall conform to JIS A 5308 (Ready—Mnxed Concrete) ox
standards equal o superior, Quality control shall be strictly
enforced, |

2) Before commencing wérk, tests shall be made (o determine

the types ol raw .'materialsi to be used, and their mixture,

) Daring the work, tlle"fo'llowing tests shall be “conducted to
increase the umtomnty of the COIIC].CLG, and Lo mamtam the
u,quued quality,

i} Aggregate tests

i) Slump testing
i) Tests of contained air

iv) Conui‘et'e' ébnxpréésive strength

v) Sucla othm tests as the lngineer may require

l) Methods of lce-tmg Slwnp Values

l} Valucs de.tc.xm ined by the slump tests indicate the degree of
' 'softhess 'which 1s"b<¢§cntla1’ for workability.
2) Slumyp valucs shall be. within the Hmits tndicated on the chart

below. llo\y_cvu , the ¢ lump valuc may be 2l am, or I(‘bb for
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foundations, Itooring, and beams,

providing

Standard Limits for Slump

the Engincer approves,

Wor

LI

blump (cm)

Pillars,’ W’alls

Foundations l* 1001 ing,- BOcImS

 [5~13_-
18 ~ 21

~m) Testing 0[ C‘onclcte

L

1) Test wmples shall be taLen unmedidtely hefore potmug at

the place whew the com,u,te is to bhe put mto the iomm, insofar

as this is poss nble.

2) Where the amount of concleLo to bo placcd is very small

lests may he onultcd, pmvulcd the i nyncer approves,

3) Strength Tests for Connc1etc

" s . No, of Samples | .
ype ol Test Purpose o !, Fest Date
% per Test _
Co‘nti_‘_ol Tests fox “Control Mix 3 Aller 7 (i't s
Mix Strength Styvength : h A
| Estimated Strength _ _
- . L of Structural Units - 3 AMier 28 days
Tests Calculating _ - S :
B at 28 Days
Conerete Strength ... -
of Structural Units |  Determine ‘Iinve to -3 per Determined
Remove Forins location hy case

n) Covering of Reinforcing Steel

Minimum Values fox Protective Covering of Reinforcing Steel (mm)

|Retaining Walls

"

‘I'ype of Structural Paxt Minimum Covexling Notes
| Yloors, Non-supporting Walls ' 20
Suppmung Walls, Pl][alb Beams 30
Walls, Pillaxs, 1 0 Levellng con-
Paxts Divectly [floor.s, Beams cxete shall be
. 4 p i, et e b4 "
Contacting Eaxth ﬁ?oundation, . om mcd..fmm
50 calcwlations,

PRI

The protective covering for steel reinforcing of poxtions of con-

crete susceptible to weathering, such as unfinished concrete not under

1-68




roofing, shall be as listed in the Spectal Conditions, In event ‘there

ave no applicable Special Conditions, the values shall be 10 mm

greater than in the above chaxl,

o) ‘Trowel Linishing of Condxete 1'*‘.1001137_

1) Scope of Use

Trowel [linish is used preparatory to applying asphalt water-

proofing, or applying finishing materials, or i‘l(m' coVerhigs, and

for structural surfaces,

2) “l'ypes of trowel finish for concrete [loor are listed in the

following chaxt,

Types of

Trowel Finish

Number of
Times Troweled

type Use Wood  [Metal Notes
. Trowel [Trowel
With metal trowel,
, ] there shall be
A (Living quariexs, oflice, etc, | 3 .
primary, sccondavry
& final troweling.
Ifinish [or storerooms,
garage, corridors, ete, With metal tiowel,
3 |Also preparatory Lo installa- | -2 do intermediate &
' tion ox laying of finish linal troweling
materials o
. Preparation for asphalt A | Flaish with metal
waterprooling ' trowel

Note: Wlen a rotary power trowel is used for metal troweling, the

number of times requirved for I'ype A and Type B shall cach

be reduced by one,

3) Concrete

i) Slump values shall be within the limits of the following chaxrt,

and as oxdeved by the Jingineer,

Concrete Slump (cm,)

i,

12 ~ 18

Reinforeed Concrete

Noii- Reinforced Conigrete

8~ 15
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(i) ‘The protective covering L‘Qr the outer paxts of steel reinforc-
ing shall be 10 mm more than specified in Chaxt 3-1-6-d-n, .
Thicknesses. of priming or prepavatory finishes for asphalt watey-
proofing, ete., shall not be included, |

1) - Leveling Methods

Before placing concrete, the Contractor shall provide the
hatter hoaxd leveling (Icvlces necessaxy for floox {inishing and, in
the case of 'lypc A and B finishes, shall establish gmdc rails,

ete,, at intervals not more than 3.5 .

5) Battex Boaxd Leveling .
i} Leveling devices fox forms shall be regularly checked 50
that horizontals. ox spcoﬂ‘icd slopes are mammmc‘(l accurate,
ii) Afl(.l placing, the concrete shatl bv nmdc Joughly level with
shovels, e, , then tamped until coarse aggregate dlsappcar
J‘.ronrtho surface, At the same Uime, it shall he made ade-
quately level by spreading with leveling poles,
iit) 'I'he leveling devices or plumb pulkheads shall be removed
after the leveling process is complete, and their spaces shall
be filled in level with concrete,
iv} Areas ncar walls or pillars where leveling equipment can
not he used s.hull be adequately tammped with other suitable tools,
Also wood trowels may e used hut nol motal ones.

6) ‘Trowel Pinish

i) Wood troweling shall be done when the haidening has reached
a point so that pressing concrete with the fingers leaves only

a slight imprint. |
i) Primaxy metal troweling shall be done after the concrete

is hard enough so that almost no sinking occurs whea a man's
'wejght is put on a plank resting on the concrete,

it} Secondary metal troweling shatl be so done as to climinate
depressions as well as uneven maxks of troweling, leaving a

flat, smooth surface, The troweling should not be so excessive
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-as to cause nortar to rvise to the surface.
iv) Final metal troweling should be done with appropriate strength
during the last stage of havdening during which concrete still
responds to troweling, _ ‘ |
v) During finishing, cement, moxtay, or water shall not he
scattered on the swrface of the. concrete, .
vi) During trowel [linishing, movable planks shall be used to
walk over, and the concrete shall not b walked on {or a suitable
period alterward,
7) Curing
i) After finishing, concrete shall be cured as described below
for 12 hours, and sprinkled with water for 2 days,
il) Method of Curing
a) Tox fype A, tavpaulin paper or kralt papexr shall he laid
on the conerete, then covered with leal {ibers ox sand to a
depth of 20 mm,
h) Tor Type B and ‘lype C, sand or leaf fiber shall be spread
over the concrete.  Where asphalt waterpi‘oo[ing is to be used,
curing by water alone Is suilicient,

8) Joints, Kic.

i) When joints ave used fox ground floor concrete, the Inginces's
approval shall be obtained and the work so done that the concrote
surface near the joints is not damaged,

if} Special care shall he taken that the finished surface is not
unsightly neag pouring joints,

iii} Uneven places or trowel marks in surfaces prepared for
applying _f,hiish mwaterials shall be ground down with a grinder

al the ‘ap‘propriatc time,

9y Materials for Non-Reinforeed Concrete
i) Coarse el'ggl"égzite shall be less than 40 mun in size and less
than. 174 of th.c concrete thickness,
it) .i\;{o‘ gpecifications are made for the content of salt in the

“aggregate,



1) Mmtme shall be as described in tho chavt below,  Type B

shall apply where thom are no peumenl, Spocml Condluons

I‘ype ' Mixture

A Design mix shall be as spcciftcd in clause 3-1-6-4-b-3
when the design standard for hardness is basul on
Special Conditions, -

B Destgn mix shall be bascd on a water - gement ratio
of 70%,

. e AP A bt s —nd

[-6-5 lioxms -
2) Geneyal

1) As a basic rule, forms shall be made of wood.

2) Before pouring cohcx:et.e, the inside of forms shall be coated
witlh oil ox other substance to facilitate removal,

3} Beveled strips shall be provided in form angles and in cornexs
of column and beam boxes where neceséary.-

4} Adequate care shall he cxercised in building forms to assure
~correct, lrue i’onns, of it(lcquam strength to keep them so.
Upon removal of forms, the Contractor shall exercise adequate
care in removing the forms so the concrete Sﬁructtl_fﬁ is not
damaged, including shoring and placing adequate yeshores as
necessary, '

5) Torm Dboards shall be held together and rendered tight by tle-
bolts, with washers,  Adequate care shall be excrcised to provide
the required thickuess of form walls.

6} ‘The below listed materials shall not he used foy lorms:

iy Old forms not completely refurbished

i) Warped or uneven forms

iii} Forms not acceptable to the Ungineer for other reasons

7) As a general ride, staging shall he made of steel pipe of
adequate strength, so that placiog cement will not cause it to

shift,
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8)  Morms shall net be removed until after the coucrete has

attained the necessavy strength (o support its own weight and

all loads awendant to the construction work, The Contractor

shall obtain the approval of the Engincer as to the time and

order of removing forms,

9) Forms shall not he connccted to- staging,

b} Removing Forns

I} Forms shall be removed after obtaining the approval of the

Engincex.

2) Time of Removal of IYorms

i} Requivements for forms of foundations, beawns, pillars, and

“walls ave piven in the ¢l helow,
. 14

i) Forms helow slabs shatl not he removed uatil the concrete

has attained the specified strength as well as the age indicated

in the chart below.

Minimum Perieds for Retention of Forms

T'ype of Form

Fowmdations,
Beams;
Pitlayrs, Walls

T o e e e

Slab Fors lor Top
lLevels and Foirms
Under Small Beams

Forms Under Slabs

Average ‘Temp. | Ordinarvy Ordinary Ordinary
Category | While Foxivs | Portland Portland Portland
Are in Place Cement Cement Cement
Age of 15°C ox more 3 6 17
Conerete e S -
(days) r’:so(} or more 5 10 25

Compressive Strength

nmm iy e an Y

50 kg Jem?

50% of Design

Standaxd Strength .

85% of Design
Standard Strength

o e s o A v pe RN

iil) Lorms below beams shall be retained 28 days, and until the

compressive strength-has reached the standarxd specilied in the

designs,

iv) In the case of cantilevers ; projected roofing, heams for

long spans, auxiliai‘y plilays supporting floor slabs, etc,, or

arcas where the weights during construction are unusually heavy,

forms shall be retained for an extended period as the Bagineer

‘directs,
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c) Inspection after Removal of Forms

After foxm frames are removed, defective places shall be re-
paired as promptly as possible, When repalr involves important
structural portious, the Contractor shall obtain an inspection by the

Engincer,

1-6-6  Reinfoxcing Steel

a) Reinforcing steel shall be bent cold, withowt usc of heat.  When the
‘use of heat is unavoidable, the Contractosr shall oblain prioxr approval

of the ll'lngineér.

) Fabrication of reinforcing steel shall be accurately done to the
“dimensions shown on the drawings, Belore fabrication, all leose rust
and dixt shall be removed, All members shall be placed accuréttely.
according to the drawings, and rigidly held in place by use of reinforced
concrete block, etc,, so that no displacement will oceur during the lay-
ing of the concrete. _ |

¢) When joints are used not specified lu the drawings, the Conlractor

shall obtain the approval of the Engineer as to their type and location,
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1-6- 7 L‘xpansion Jolnts

a) Materials

) Water bLops shall be of Ilighebl grade polyvinyl chloride approved

by the Englneer and ccnfouning to the followlng or lnghel standard,

Standard for I’oiyvinyl (‘hlmide

ltem C Spccified Valve UIS K 6773)
lensuc Strength (kg/cm?) ' S 120 min.
Elongation (%) | 250 min,
Ageing Test (Decrease in Weight) (%) +10 max.
Softening Point (OC) -30 max,
Resistance to Alkaline Solution _ :

Variation in Tensile Strength (%) 420 max,
Variation in Elongation (%) _ +20 max,
Variation in Weight (%) 1 5 max,
Resistance to Sodiwin Chloride Solution o
Variation in Tens{le Styrength (%) 1O max,
Variation in Blongation (%) o £10 max,
\hmauon m chgllt (%) L 2 max,

2y Asphalt ‘]RE_!!_!__ﬁgﬂ'lEJj fox exterior concrete paving shall be hot-poured
asphaly compoun.(l meeting approved stancdards, It shall be mixed with
fine sand in proportions of | to 6,
3) J_Oif.'.t__l_:ﬂ!_e}iﬁ shall be 1 e thick wooden board or asphalt fibre,
as appfbved by the Bnginecer,

b} Installation

e et e

D In Installing Expansion Joints, adequate care shall be taken as to

focation and method of installation.

2) _Wﬂgl“_snl:glnb for all joimts shall be as indicated on the Drawings,
and shall be continuous axound all coxrnexs and any interconnecting
corners. Water-stops shall be fitted in accurately half-wideh at a
time, one half being carefully fitted In the concrete then the other half.

Splices shall be made by welding in accordance with the manufac -

turers rvecommendations, after obtaining the approval of the Mngincer.
3) Joint Sealex shall he applied in accordance with the manufacturer's
' xecoim‘ne:hlatl.ohs , subject to the dpproval of the Lngincer,

1
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1-6-8 Masonry
a) Samples |

| o Submit to the Engiucer fox approval, samples of cement, sand,
lime and bricks. - Only materials conforming to the approved samplcs
shalt be used on the project, |

1) Plotec,tton of Materials

All pex nslmble materials for masonry work shall be delivcmd
stored and handled so as to preclude damag,o of any nature, Manufac-
tumd materials, such as coment and lime, shall be deliverved and
blOlCd in their orlginal contalners, plainly marked with identification of
matcual ek makm. Matcxiais in broken containers, oxr in packages
“showing waler marks or other evldence of damage, shall not bhe used
and shall be removed from the site.

‘©) Materials
1) Cement
Fortland cement _shall conform to ASTM Specification C 150 Type
II,  Masonry cements shall not he used,

2} Hydrated Lime

Lime for masonry mortay shall be hydrated, conforming to ASTM
Specification G 207, Type S, or [IS A 6902 Uydrated Lime for Masonry
Purposes,

3} Sand for Mortar

Sand for mosxtar shall consist of clean and durable particles, free
from injurious amounts of organic maticr,
4) Water

Water éhall be free from {njucious amounts of oils, aclds, alkalis
or organic matter, and shall be clean-and fresh,
5) Bricks

Bricks used in non-load-bearing partitions which are to he plastered
shall be well-baked and free from excessive cracks and flows, Bricks
shall have a minimum compressive strength of 100 kilograms per squarce

Inch and absorb no morc Uutn one-sixth of their weight of water,
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Bricks which ave used in manholes and in buried structures shall
be good, sound, hard énd uniformly burned, solid, réctangular,: regulax
and uniform i shape and size, of compact texture and satisfactory to
the Engineei‘. The mean of Iivé'tests for absorption shall not é}{ce_ed
8 per cent and no test shall exceed 11 .per cent, Uaderburned orx
salmon brlek will not be acceptable and only whole brick shall be used

“unless otherwise permitted. Rejected b_l‘ick shall be immédiatcly re-
moved from the site of the work,

All bricks shall be thoroughly wet befove laying. - Mortar shall con-
sist of a mixturé of 350 kg, of Portland cement and one cubic meter of
coaxse sand as .approved by the Engineeir. Mixing shall be done im-
mediately before usage. Where hydrated lime is used for moxtar re-
quiring a lime content, the Contractor will have the option of using the
dry-mix method of (ixst converting the hydrated lime into a puty,
Where the dey-mix method is employed, the materials for cach batch
shall be well turned togethexr until the even colox of the mixed, diy
materlals indicates that the cementitious material has been thoroughly
distributed throughout the mass, _al'tér which the water shall be gradual-
ly added until a thoroughly mixed moxtar of the required plasticity is
obtained. 'l‘hickn_eés of moxrtar shall not exceed 1.3 om. Joinis in
walls to receive plaster applied directly on the masonry shall be light-
ly raked to provide a bond for the plaster. Brick-work shall be carried
up .ln a uniform mamer and no section shall be raised morce than one
meter above tho acdjoining section at any time, DBricks shall be laid in
common bond with all headers used for every [ifth course.

| Brick shall be laid with all Joints filied with mortar and backs fully
pargeted to form a solid masonry structure,

Install ali "windowr and door frames, sect brick tightly against frames,

~build in éll_f_rame anchors, .and fill metal frames with mortar.

Bed 'aixd grout all cmﬁbment and machinexy, and items coming In con-

tact with masonry where grouting is yequired, including door hucks and
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frames et in masonry, ‘The Contractor shall install all items required
for the completion of the buildings as they apply to masonry,

All masonxry slots, chascs, or opeaings required fox the proper in-
stallation of the work of other Sections shall be constructed as indicated
on the drawings ox In accordance with tnformation furnished before the
work at the points affected, _

Surfaces shall he brushed as work progresses and maintalned as.
clean as it is practicable, Unfinishe(l_ work shall be raked back where
possible, and toothed only whexe absolutely necessarvy. I?efore leaving
fresh or unfinished work,. walls shall be fully covered and protected
against.rain and wind and before continuing work previously laid shall be
swept clean,  The tops of wullé or their unlinished work shall be pro-
tected agatost all damage by the clewents by wmeans of wateri)mn[ paper,
tarpaulins, hoards or other means approved by the Engineer.

Al masonry work shall be substantially braced clm:an construction
and wntik final placément of associaled members,

The Contractor shall provi(ile and install miscellancous anchors and
attachiment members, required both for the anchorage of his own work
and that of other trades requiring attaclmment to masonry, which are not

specifically provided undexr scparate sections,

1-6-9 Melal Works (Structuxal Stecl)

a) General Requirements

This section covers tlie providing of all structuval steel complete,
Welding shall be in accordance with authorized Work Sheetg approved by
the lingincer,

1} Design of Members and Coumncctions for any portion of the structure

not indicated on the Contract Drawings shall be completed by the fabri-
cator and indicated on the shop drawings.

2) Substitutions of sections ox modifications of details, or hoth, and
the reasons therefor shall be submitted with the shop drawings for

approval,  Approved substitutions, modifications, and necessary changes
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in related portions of the work shall be cooxdinated by the Contractor
and shall be accomplished at no additional cost to the PWD,

3) Responsibility for Bryoxs

The: Contractor shall be responsible for all crrors of detailing,
fabrications, aud for the correct fitting of the structural members,
4} Templates shall be furnished, together with instructions for the
seiting of anchoxs, anchox bolts, and bearing 'platcs, The Contractor
shall ascertain that the items are properly set during the progress of
the work,

5y Qualification of Welders

Before assigning any welder to work covered by this section of the
specifications, the Comtractor shall provide the PWI with the names of
the weldexs to be employed on the work together with cextification that
cach of these welders has passed qualiflcation tests using procedures
covered in the jIS 7 33801 of equivalent standard., I required by the
PWD, the Contractor shall submit identllfying stenciled test coupons
made by any operator whose workmanship is subject to question, The
Contractoy ghall require any welder to vetake the test, when in the
opinion of the PWD, the work of the welder creates a rcasonable doubt
as to the proficlency of the welder. Tests, when required, shall be
conducted at no additional expense to the PWD, Recertification of the
welder shall be made to the PWD only after the welder has taken and
passed the required retest. Weldexs shall have passed the qualificatioh
tests within the preceding 12-month period, ‘I'te PWD may require
coupons to be cut from any location in any joimt for testing, All sec-
tions of welds found defective shall be chipped or cut out to base metal
and properly rewelded before proceeding with the work., Should any
two coupons cul from the work of any welder show strengths, under
test, less than thatlof the basc metal, it will be considered evidence
of negligence or incompetence and such welder shall be permanently
removed from the work., When coupons uré removed from any part

of a structure, the members eut shall he repaired, at no additional
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cost to the PWD, in a neat and workmanlike manner with joints of
proper type to develop the full strength of the me.mbcrs and jo.inls cu,
with prcening as necessary or directed to relieve restdue stress.
b) Materials shall conform to the specitications approved by the l'lngi'ncer
and other requirements slmedifieci helow,

i) §_L3}:cturél Garbon Steel, except as required otherwise by the pro-

ject specification, shall conform to IS0 R-630 (Structural Steel),

2) Bolts and Nuts shall be bost quality, adequate to meet the veguived

purpose, and shall conform to section 1-6-10 "Miscellancous Metal
Work, " |
3 MWaslicrs

Beveled washers shall be square, smooth, and sloped so that con-
tact surfaces of bolt head and mut are parallel, The diameter of the
hole of square-beveled washers shall he 2 mmn greater than the bolt
size for bolts not largex than 2.5 cm, and 3 mm greater than the holt
size for holés larger than 2,5 em.

¢} Shop Drawings and Erection Procedure

Shop drawiugs shall be submitted to the Bagincer fox approval,
Material shall not be fabricated or delivered to the site before the ap-
provéd shop drawings have been returned to the Contractor. Drawings
shall include all shop and erection details, including cuts, copes, con-
nections, holes, .bolts v and welds in structural steel, . Al welds, both
shop and fickl, shall be indicated by standard welding symbols.  Draw-
ings shall show the size, length, and type of each weld. Along with the
shop drawings the Contractor shall furnish for information two coples of
a detailed erection procedure including sequence of erection and temporary
staying aict bracing,

d) Inspection and Tests

The material to be furnished shall be subject to inspection and tes(s
in the mill, shop and ficld by the Engincer. Inspeciion and tests wit]
be conducted at the expense of the Contractor,  When materlals and
workmanship do not conform to the specification requirements, the PwD

¥
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reserves the right to refect material or workmanship, ox both, at any
time hefore final acceptance of the structure, '

@) Storage of I\fiateriiﬁ

Structural material, either plain or fabricated, shall he stored above
the ground upon platforms, skids, or other supports. Material shall e
kept free from dirt, grease, and other foreign matter and shalt be pro-
tected from coxrosion, |
) Yabrication
Structuval waterial shall be fabricated and assembled {n the shop to

the greatest extent possible,  Shearing, flame cutting, and chipping shall
be done carefully and accurately, Sole plates of beams and givders
shall have full contact with the flanges, Stiffencrs shall be fitted neatly
between the flanges on girders, an.d, where tight lits are required to
{ransmit bearing, the ends of stiffencrs shall be milled ox ground to
secure an even bearing against the flange angles or shall be grooved
amcl fully buttwelded to the flange, Splice plates and fillexs undey suff-
eneys shall fit within 3 mm of the flange angles, Fillers under end
angles shall not project beyond the backs of the angles, ‘T'he clearance
between the ends of spliced web plates shall not exceed 6 mm.  Assem-~
bied pieces shall be taken apart, il nccessary, for the removal of burys
and shav‘ings produced by the reaming operation,

1) Connections shall be as indicated.  Connections not indicated shall

be made to couform with the ALSC Specification for the Design, Pabrica-

tlon and Erection of Structural Steel for Buildings. One-side ox other

types of eccentric will not be permitted wunless shown iu detail and

approved on the shop drawings,

2} J;Igylgﬁ shall be cut, drilled, ox punched at right angles to the sux-

face of the metal and shall not be made or enlurged by hurning, Iloles

ln hase ox hcar[ng. pJatés shall he drilled. tHeles shall be provided in

members to permit connecting the work of other trades. loles shatl

be clean-cut without torn or ragged edges. Outsilde burrs resulting

fromn drillibg or reamlng operation shall be removed with a tool making
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a 2 mm bevel,
3) Draw

Allowance shall be made for draw in all tension bracing.
4) Welding '

Welded connection witl be permitted only where indicated on the
approved shop drawlngs, = Welded construction shall conform to the
following:

1) Suufaces to be Welded shall he free from loose scale, slag, rust,

ot aa

“grease, paint and any other forelgn materinls except that mill scale
which withstands vigorous wire burushing may remain, loint surfaces
shall be free from fins and tears, Preparation of edges by gas cul-
ting shall, wlerever practicable, be done by a mechanically guided
toxely

i) Parts to be Fillet Welded shall be brought in as close contact as

practicable and in no event shall be separated by moxe than 6 mm.
If the separation is 2 min or greater, the size of the fillet welds
shall be increased by the amount of the separation, The separation
between faying surfaces of lap joints and butt joints on a backing
structure shall not exceed 2 mim.  The fit of joints at contact sur-
faces which are not completcly scaled by welds, shall be close
enough to exclude water after painting,

iii) Abutting Parts to be butt welded shall be cavefully aligned.

Misalignments greater than 3 mm shall be corrected and, in making
the corvection, the parts shall not be drawn into a sharper slope
than 2 degrees 1.3 cm in 30.5 cm. Prior to welding, all parts
shall be held securely in position by tack welds, clamps, or other
means,

iv) The work shall be positioned foxr flat welding whenever prac-
ticable,

v) .I«"“mif’fi““ﬂjj‘mg and joining parts of @ structure ox of builtup men-
bers, the procedure and sequence of welding shall be such as will

avoid ncedless distortion and minimize shrinkage stresses,  Where
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it is impossible to avoid bigh residwal stresses in the closing welds
of a rigid assembly, such closing welds shall be made in compres-
sion clements,

vi) In the Fabrication of built-up members, all shop splices in cach

component paxt shall be made before such component part is welded
to other parts of the member, long girders or girder scctions may
be made by shop splicing not morxe than three sub-scctions, each

made in accoxdance with this paragraph,

| il Ml Cmﬁplete Penctration But Welds made by wmanual welding,
except when plﬁ(lllC@d with the aid of backing material or welded in
the dat position from both sides in squaie—edge material not more
than 1 cm thick with root opening not less than one-hall the thickuess
ol the thinner part joined, shall have the root of the initial layer
gouged out on the back side before welding is started [rom that side,
and shall be so welded. as to sccure sound metal and complete fusion
throughout the entire cross-section,  Butt welds made with the use
of a bhacking of the same material as the base metal shall have the
weld metal thoroughly [used with the backing material, Backing
slrips may be removed by gouging or gas culting after welding is

' completed, provided no injury is done to the base metal and weld
metal and the weld metal surface is left fush 01; stightly convex with
full throat thickness.

viii} But Welds shall be texminated at the ends of a joint in a man-
ner that will ensure their soundness,  Where possible, this should
be done by use of extension bars or run-off plates. Lxtension bars
or run-off plates, if used, shall be removed upon completion of the
weld and the ends of the weld made smooth and flush with the abutting

paxts,

Ix) Multiple-Layer Welds may be peened where required with Light
blows from a power hammer, using a round-nose tool, Peening shall
be done after the weld has cooled to a temperature warm to the hand,

Care shall be exercised (o prevent sealing or flaking of weld and
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base metal from over-peening,
5) boling |
Bolts shall be dyiven accﬁrately into the holes without damaging the
thread.  Bolt heads shall be protected from damage during driving.
Bolt heads and nuls shall rest squarely against the metal,
Splices and fleld conunections shall be made as Indicated, Welding
will be permitted only where indicated or.approved on the shop drawings,
Fasteners shalt be 'installcql as speeified in paragraph (f) ahove on "Iab-

rication, ' Erecti'ng equipment shall be suitable and safe for the wovkmen.
Lrror in shop fabrication oy deformation vesulting from handling and
Lransportation that prevent the proper assembly and {itting of parts shall
be i'cpnrtcd immediately to the Engincer, and approval of the method of
correction shall be o_htalncd. Approved corrections shall be made at no
additional cost to the PWD,

1) Anchox Bolts and Anchiors shall be properly -located and huilt into

connection work, Bolts and anchors shall be preset by the use of
templates or such other methods as may be requived (o locate the
“anchors and anchox bolts accurately,

2) Column Bases and Bearing Plates shall be provided undey columns,

beams, girders, amd trusses resting on walls or footings, Base mud
bearing plates may be attached or loose as approved on the shop draw-
ings, Base plates and beaving plates shall be supported and aligned on
steel wedges ox shims.,  After the suppoited members have been plumbed
and propexly positioned and the anchor nuts tightened, the entire bear-
ing arca under the plate shall be dxy-packed solidly with hedding mox-
tar as specified in the requirements for concrele as specified clsewhere
in these specifications,  Wedges and shims shall be cut off flush with
edge of column base and bearing plate, and shall he left in place,

3) Field Assembly

After assembly, the varlows forming parts of a completed frame

or structure shall be aligned and adjusted accurately before being fast-
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- ened. Bearing surfaces and Stlriaccs that will be in pcrmanent conﬁmt :
shall be- clcancd hefore the members ave dqseml)lcd As ewu‘ion pio-
gresses, the work shall be agcmatuy fabtencd to take carve ‘of all dead .
load, ivinc_l, and erection stresses, Splices _wm be permitted on,l_y

~where Indicated. Fitting-up bolts Sha_l_l be of the same nominal dia-
met:c_r as the rivets, and cylin‘dricél créct;o;i oins éhéll be 1 mm larger
in diameter than the rivets. Unless removal Is required, aH erection
bolts .used in welding cpnstruc‘tion may be l;i'ghtened sccnﬁ:ely and left
in placé.‘ I ercction bolis are ren'mved, the holes sghall be filled with
plug welds, Poor matching of holes shall be corrected by drilling to
the next larger size, Welding for redrilling wiil not he pérlmitte(l,

4) . Driftping may be -used only to bring. togetller‘ the several pavts, and
shall not be used in such manner as to distort or damage the metal,
$) Cas Cutg

The use of a gas-cutting torch in the field for corvecting fabrica-
tion errors will not be pe.rmitte(l on any major membey In the _sfruc—
tural [rami.ng. The us¢ of a gas-cutting toieh will be permitted only
on m_in.or members, when the member s not wnder stress, and then
only after the approval of the Lnglncer in charge has been obtalned,

) Faincing |

Painting of structural steei sh.;xll conform (o the rcquiremchts speci[iéd
in. 1-6-15 (Painting).

1-6-16  Miscellancous Metal Work

a) Ceneral Requirements
1) ..,?.:LL&,WO“S. includes providing miscellaveous metal work, complete,
in strict accordance with this specification and the contract drawings.

2) ALl Items of Miscellaneous Metal shall be of sizes and shapes and

_mnétructéd of material , as indicated on the drawings and as heyein-
after speclfied.- Unless otherwlse specified, the items furnished shall
be standavd appmve(l proclucts fabricated In accorxdance with best shop
_methods “and blldll be securely installed in workmantike manuer by

3
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- approved methods: The Contmctoz shall verify all measurements and

| shall take all othex mcasmuncnls nt,ccsmuy belore fabrication of the

~ various items, Weldlng shall be in accoxdance with the 180 standards.
1) (ac,nexal

Metals shall be flee from defects impairing stlength, durability,

or appsm.ance,, and of hmt commercml quality for the purpose. speci[led.

| All metdls shall be new matelial and shall have suuctural ploputies
to sustain safely or withstand strains and stresses to whidn noxmally
subjected. Al exposed fastening’s shall be of the same matevial, color
and finish as the metal to which apphc(l unless opllerﬂviée Shown.

2y BoltS, Nuts,’ Washelb , Scmw&, Etc;

Bolts, nuts, washers, screws, ecte, shall be standand commcmml
(u_xahly of steel galvmlized.untc_&;s otherwise speclﬁe(l.

3) Bolt or Screw Anchoxs

- Bolt or scfc\#_ anchors for fasteui'ng.‘ _work to poured concrete ox
masonry .work silal.l be of the expansion shield type best suited for the
purpose and the ferrvous 1_ne'tal parts shall be galvanized or cadimiwmn
plated, '

4} Steel Eﬂ?ﬂ:ﬁ’. _

Steel for supports and other miscellancous items of work shall
conforni to the requirements of SO or other equal o higher standards,
5) Pipe |

Pipe for thc. supports and other miscelimmous ems of work shall
conform to the requirements of ISO or:other equal or higher standards.

¢) Shop Drawings

Shop dréwings for all miscellancous.items shall hbe submitted fox
appmvél. Miscellancous metal items shall not be delivered to the site
befoxe shop drawings have been approved and returned o the Contractor.
) Miscellaneous

All miscellaneous metal shown, including faustencrs and anchors for

same (o complete all work not specifically mentioned lievein {(or included
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In other sections of the specifications) bt_xt.'sh;)wn_on the, drawlngs or re-
quired, shall l)e provided, ' i | '
c) Inbtaltatlon

lhe mn&ccllaneou& mclal work shall be posltloncd and’ bocmely
anclmed in place as showu on the dmwingb. The work ahall be tme t6
line and so installed as lo insure satisfactmy opelatlon of auy moving

paris,

~6-11 _(_:‘qgt}:p(:htﬂ g

a) General chuii‘cméntg

The work includes the providiiig of carpentry work, complete, in
strict accoxdaince with the specifications and the applicable dmwmgs, and
subject to the terms and conditlons of the contract,

b Materials (Lumber)

1) CO}_&B&EOJ_ Ogtions
Lumbel shall be plovidcd in accordance with only one of the fol-
lowuxg options: '
i) Option "A": All lumber hall be hardwood,
ii) Option "B": Bxcept those li;e’m_s specllied hercinafler to be fabrl-
caté{t of hardwood, .all o_tlier lumibex shall he. of sqfhvood pressure-
treated in accordance with sectlon 1-6-13 (Preservative Treatment
of Lumber), Structural elements may be of bardwood provided that
th'ere is ﬁo intérmingling of softwood for those elements.

2) Selection of an Ontion

The Contractor shall, in his bid ox pmposal submittal, cleaxly
state the option selected, The Contractor will be required to com-
plete Lhe work nsing the option bGlGClGd at the thme of his bid or pro-

“ posal submittal; '
- 3) Hardwood shall be heartwood of the followihg specle(s), {or others

‘as approved); the wood shall he heavy, close-grained and resistant.
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Botanical Name

(a)
()
(e}
(@)
(e)
(£
&)
(h)
(1)
§)
(k)

Alopea Odorata

Hopea Pieryel

Mzelia Bakeri

Alzelia Zylocarpa
Sindora Stamesis _

Xylia Keril

Shorea Obtusa

Pentacme Siamensis
Prerocaxpus Macrocarbus
Cotylebimu Lanceolatum

Tectona Grandis

Jbhai Nanme
Takic h -Thong
Takien-Hin
Lumpaw
Maka- Mong
Mglka -Talh

' 'Dmlg

Teng
Rang |
Pradoo
Kiem

Sak (Peak)

4) Softwood shall he heartivood of the foltow_ing specie(s), (or others

as approved); the wood shall be relatively light in texture; non-vesistant

and casily worked:

Botanical Name
{a) Dipterocai‘pus Sp.
(b)
()
(@)
(e}
(D

Dipterocarpus Obusifelius
Dipterbcarpus Tuberculatus
Tarritla Javanies

Amoora Cucallata

Sandoricum Indlcum

uu B Ty

_fhai Name
Yang

Hiang

Pluang

Choom Prack
Ta Sua

Ka Thon

1) Select Grade shall be defined as selected lumber, generally clear,

high quality, of good appearance,

and for natuxal finish,

and suitable for use without waste

i) Comunon Grade shall be defined as unselected lumber, sound

tight wedhon knots not larger than 2.5 em in diameter, medium

jmperfections, without an cxcess of sapwood, without decay, without

insects, without holes, withowt serious checks, of uneven texture,

and suitable for use with some waste amd for palnt finish,
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6} Moisture Content

. Hardwood and pressure treated softwood shall not have a moistuie
content in excess of 20 per cent at the thne of installation in a struc-
.turc. |

7y Dimensions,

Unless otherwise shown, tumber -shall not be shoxter than 3,3 w
in length, Al lumber shall he surfaced ang planed,  Softwood shall.
‘be planned prioy to pressure presexvative treatmclnl.‘. All structural
lumber, alter planing,, shall _:_;(_)_l;”.be less than the thickness indtcatéd
on the drawings. All finish lumber, after planing shall not vary from
the indicated thickness by more than 10 per cent. ‘Thickness and width
of tumber shall hé uniform throughout length,

8) Stoxage |

Lumber shall be carefully piled off the ground in such a manncr
as to insuve proper drainage, veatilatlon and protection from both
weather and insects,

¢} Materials (Other Than Lumber)

1} Asbestos-Cement Sheets shall be composed of asbestos fiber and

Portland cement, Sheets shall be dense and tough,  Weatler side shall
be relatively smooth, Units shall be the largest size available for the
use intended; thickness shall be as shown. Chipped, cracked or broken
sheets shall not be used in the work,

2) Bolts and Nuts (Machine) shall be of steel having a yleld point of

not less than 2300 kg/em?,  Unless otherwise showh, holts shall be
squave head, unfinished type. Nuts shall be square unilnished type
also, ‘T'hreads shall be in accoxdance with the American coarse thread
series,

-3} Brads: Common, shall have brad head, dlamond point, smooth or
E ]

“mechanically defoxmed, and shall he galvanized or cadmivm coated
steel, |

4) Brads; Vlooring, shall have countersunk head, ciamond ox blunt

point, smooth ov mechanlcally deformed, bright or cement coated,
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5) Fiberbo#rd shall be manufactured from wood, canc or othex vegetable
fibex, by a felting or moulding process, suitable sizing material heing
mwlpomted in the p10duct to render It water rvesistant., The materlal
shall have been sub]ectcd to such (hying temperature as to effect com-
plete dcstluction of rot-producing fungt, The [inished board may he
Ictther_single-or multiple ply. Surfaces shall be fihi_she.cl, and shall be
._s'mooth and reasonably fre_é.from coaxrse or halry fibers, Units shall
be the largest size available for the use inte.nded; thickness shall be as
shown.
0) ﬁﬁili shall be of the proper type, and of adequate sive to secure
the work, Unless otherwise shown or requived, nails shall be new
wire, gal?anized or cadmium coated for exterior work and bright fov -
interior work, '
7) JLlywood shall conform to the following:
i)' B’_l__l»:_i_c_:ﬂ_lg_xg:si of a single layer of veneer shali be not less than 0,008
(0.2 mum). The Iaminaishal_l be superimposed in layers with fibers
crossing at right angles In successive layers, The number of layers
shall he 3, 5 or 7.
if) &r{ggg_\gggei shall be of softwood or bardwood, and shall be
suitable for paint finish,
1) GClassification
Plywood having a high water resistance shall he used for exterior
work, and plywood having moderate or no water resistance shall he
‘used fox interior work. Plywood for exterior doors shall be exterior
grade,

8) Screening; Wire, Insect, shall be & woven wire mesh of aluminum

alloy; meshes per linear inch shatl be 16/16 regulay, or other as ap-

proved,

9) Screws shall be of galvanized or cadmium coated steel or aluminum
or brass, slotied, flathead, countersunk type, and shall he of adequate
s{ze to secure the work,

10} Shaving Board shall be composed of wood shavings or chips mixed
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with a resin bindexr and compyressed under heat and pressure to form
& board having S!l:IOOIh faces suitable for natuxal ox painted finish,
Units shall be free {rom plugs, 1101(-!3_;:111(! S’tructural: defects.  Units
shall be the largest size available for the use' intended; thickness shall
be as shown, and slmll not vary more than 1/16 inch (? mm) thmugh~
out the length of a unit, ‘ |

11) Timber Conncctors; Split-Ring Type shall be s_tzincla_rd product of

a 'manufacturei"reg_ularly engaged in the production of ‘th_is type of
conneclor, Coméctor shall he‘_of hot~rolled‘carbon.stcel, one piece
forming a closed cii*cular shape with the 1‘ing.S'plit to fbrm a tongue
and grobve and shall be unflnished, Design shall permit simultancous
eaxing OI the innex blllf’l(‘e of the ring against the core left in groov-
ing and the outexr face of the ring agahst the outer wall of the groove.
Split ring sizes dand respective groove size shall be as follows: |
_Split Ring Size | _Groove Size
2-1/2%(d)x 0,75"(D) x 0. 163"(A)  2.56"(L. D) x 0. 18" (W) x 0, 375" (D)
4":((;5) x 100" (D) x 9, 193" (A ~ 4.08"(1,D,) x 0. 21" (W) x 0. 50" (1))
1) Washers

Jach bolt and nut shall be provided with a stecl washer, Unless
otherwise shown, washers shall be square, unfin(shed type, Innex

hole shall closely fit the bolt. Washer sizes shall be as follows:

Bolt Sz, Washer Stz
3/8" ¢ 1-1/2" by 1-1/2" by 3/16"
L2 ¢ 20 by 2" by 1/4"
5/8 ¢ 2-1/2" by 2-1/2" by 3/8"
374" 3" 1y 3" by 3/8"

d) Samples of all material, other than lumber, shall be submitted for
approval prior to delivery to the site,

c) Yraming (I'xcepi, Imsqes, Roof and Staixs)

l) Generxal
" Lumber shall ba ¢ommon grade, or better, Lumber, and other

rough work, blmll be closely fitted, and accurately set to required
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lines and levels. Special framing or constructiop, not indicated or
specified, shall be provided as necessary for the proper completion
of the work. Mombers shall be set with the crown edge up.
) Cleawyance
A clearance of not less thanr 2 fnches {5 cm) shall be provi(led;
betweon ch'imneys and wood framing, ' |
) Jastenng |

‘Membors shall .l'n'a-rigi(lly secured in place, Spiking, nailing
~and bolting shalf be done in an appro{?.ed manner, Spikes, nails and
bolts shall be of the proper type z_md sizes Arfor the use intended.
Members shall be drilled accuxately éo that bolts ave tight fittings;"
washcrs'shall be provided under heads ; and 1._1uts and bolts shall be
drawn up tight,” Carxe shail be taken so as not to split members,
Lii) fip'lici'ng_ _

Yraming members shall not be spliced between bearing points,
and shall be free from pronounced defects, - Joints and splices shalt
be bolted or spiked together, and shall occur over bearings ouly,

2) Sills shall be set level and squave, and firmly anchoved, Unless
otherwise shown, anchor bolts shall be uafinished steel }_ig& less than
128 cm diameter and not less than 30 cm long.  Unless otherwise
shown, anchor bolts shall be pi‘ovided at all corners and splices, and
gpaced at not more than 1,5 m on centers intermediately between,
Provide not less than 2 boits for each S_:ill member,  Sills shall be
lapped at corners and splices, and shall be bolted through the laps,
ox the ends shall be butted and through-holted not more than 15 cm
from the ends, Bolts shall be provided with washers under heads and
nuts,  Sills shall be leveled, wedged with steel shims,  Sills shall be
grouted with a mixture of ! to 3 cement sand mortar to provide con-
tinnous and solid bearing,

3) Columns and Posts shall be set accurately plumb, in aligoment, and

shall have a (ull and uniform bearing, GColumns shall be of the sizes

and spacing Indicated. The hottom end-beaving surfaces shall he set
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prior to drilling holes for strap anchor bolts, Tops shall be accurate-
ly cut square to receive plates.

i) Laminated Type

AL the contractoi"s option solid columus may be substituted for
laminated type and shown. Laminate shall he nailed from cach side
with 20-d common nails, two near each end of cach picce, others
staggered with a vertical distance of 24 inches, |

4) Beams and Givders shall be set level, in alignment, and properly

anchiored. Unless indicated otherwise units shajl have not less than
8 inches (20 cm) end beaving on walls and supports.
5) Joists shall he of the sizes and spacing indicated, and shall be set
accurately and in alignment.  Units shall be plac'cct with the crown
edge up,  Units shall have full bearving on supports. Laps shall occur
over bearings only and shall be spiked.  Units of insufficient length to
provide 4 30 em lap shall he bulted over the hearing, and shall he pro-
vided with 5 em by depth of unit by 60 cm long wood scabs lapping cach
unit equally and securely spiked thereto, Units bearing on ledgesr boards
shall be spiked sccurely to the sides of studs.,
0) Studs shall be sclected for straightness, and sct plumb, true, and
in alignment,  Bach stud shall be toe-nailed to sill or sole plate, with
nails on each wide face, |
7 Tlates shall be same width as the stwls, and shall form continuous
horizontal ties. Single plates shall be spliced, and shall ha thru nailed
to each stud and corney post thereunder with commen natls,
8) Blocking shall be installed level, and shall be closely fitted, Kach
unit shall be double nailed through each stud,

0 JYramin ;.,9.59,.(5;.
1) Raftcrs shall be selected for stralglitness, and set true, and in
alighment.  Rafters at ridge shall be half-lapped and nailed.  Rafters
shall bear on the sole plates and shall be scoured to adjacent stud by
Bolting, |

2) Tie Boards (Collar Beams) shall he horizontal and shail fully lap
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the rafters. Tle boards shall he mailed to each rafter with conmon
nails,

g) Truss Framing

1) Specie, Grade aund Quality of Lumber

Lumber shall be wsed In-accordance with the option selected, and
shall be of common grade, ‘The thmbers shall be scasoncd to a mois--
(uxe content coircsponding as nearly as practicable to that which they
witl altain in service, Wood at the points shall be clear and yelative-
iy free from chc(;ks, shakes and splits,
2) J.z:g__l_)i:icationv '

Trusses shall be fabricated, as shown, and assembled on the
grounl in frue 1:igld' form ready fov erection,
3} Splices, othex than those shown, will not he permitted without
specilic appuroval,
4) Camber

Finish truss shall have a cambes of not less than 3 centimeters,

Bolt hoies shalt be drilled with a twist deill, ‘The d¢ril! shall
produce shavings and not chips and the hole shall be smootlh,  Bolt
holes shall he such that bolts wlll {it neatly and can be inserted by
tapping tghtly with 2 wood mallet. No threaded part of the bolt shall
bear on the wood members, Al bolt head and nuts shall be provided
with washers. ALl bolts shall be tiglitened firmly without crushing
wood fibers, Bolts shall be retightened as rvequived during the time
the members are essentially at moisture equilibrium.

6) Instaliation of Split Ring Connectors

Grooves for rings shall be accurately allgned and cul with an ap-
proved standard grooving tool,  Grooves shall be cut clean and of the
proper diameter so that the inner surface of the ving will bear against
the core left in the grooving and the outer face of the ring will lean

against the outer wall of the groove when the bolt s drawn tight,
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7 recl:ion
~ Trusses shall be crecied using suitable tools and cqhipmeni_.‘; . Lilt-
ing shuﬂ be at_:_mmplis’hed in.sucl mamer as will preclude damage,
)y Exterlor Finish alpvuuy |

1) Sldmg, WOO(l (0ven, Studs)

B L e ey

Lumbel suall he in ﬂbCOlddllbL with the option belccted and
shall l)e of common g a(lc.

i) '3(1ua10 Fdged Units shall he &,mooth dressed boa;ds .25 em

thick by 15 cm wide Ilavmg the deop edge rounded,

i) Placing - |
' Siding shall be placed lé{fcl_tlsillg a string line,  Lap. fox squaxe-
cdgédsiding shall be not less than 2 em. Lap shall be adjusted o |
preclude cutting ox notching around openings, |

L) Framing

¥nd joints shall occur dvcr bearings onlj;._ Bdards_ shall be.

bevel-cut parallel 1o the studs,  BEnd joima shall be Stagg_efc:d,

and those occurzing on the same stud shall he separated by not less
than § boards. | ' |

) Corneys (Mitexed)

llllClb(’CthllS at corners shall be cavefully m llexed Lo produce
a tight-fitting joint,
Vi) Mailing
 Hach board shall be nailed at each bearing, For square-edged
siding, an S—penny casing nail shall .bc driven at  cach stud, and
lroca.te'd sb l;hat it will pasa through both the outside piece and the

top edge of the piece immcdmlely undu it,

) Framng; Staiy (Rough)

Lumhgr shali be comimon grade,  Strings shall be one plece, closely

- ficted OVG]. the toe- |)lﬂt0, an(! shall be toe-nailed thereto with common

ndnq
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i} Interior Tinish Cospentry | | -

1) Ccilmg Suspemion, S}rblun 1-01

Ce:lmg ulmwls and l.'mnug shall be of conumon g rade lumbu,
51408 as shown and shall be set lcvcl to thc required ccilmg height
Ulll(.bb othelwme shown ceiling runners shall be spaced not more
than 1 mn oi cenu,ls _ Fuulng strips shall be spacod not more than

50 em on centerb and shall be SOl.eW(,d to cach runner at cach inter-
section tiuough dlilled bioles using screws uot less than 1 em Iong |
wuh counter-sunk flat heads.

1) .i-langers; Stirraps, s‘hall be formed of 3 mm thick stecl, formed

as shown, Rach stirrup leg .shal_l be- nailed t'h::m'lgh holes therein
| with commo.n-nails. Runnexs shall be notched or shimmed level
priox to nalling, | | ..
2) Celling
The edges of ceiling wnits shall be.clo'sely_fitted,'._an'd the joints
shall be in lne .l)oth ways perpendicular to the walls,  Joiuts shall
~ oceur over bearings only, Damaged s,héets shall not be uscd in the
work. Units shall be flat and free from any wavy condition prior to
fastening. _ _ | |
i} Hardboard shall:be nailed with casing nails 20 cih on centers
£.25 om In from edges and along all bearings. Nails shall penctrate
the bearvings not less than 2 ¢m, Nail beads shall be flush with sur-
face witlioht_ ﬂamagiing the surface of the pancls,

ity Plywood shall be appliéd same as hardboard,

i) Shaving Board shall be applied same as hardboard,

iv) Ceiling Scuitleq. shall he constructed as shown, and shall be

level with adjaécnt surface, Hdges sball fit snugly.
3) Wall Coverings ' _
i) Hacdboard units shall be applied same as for ceiling units,

LRSS Shalnh fopiia-§

ii) levood units shall be applicd same as for ceiling units.

dressed hoards 1,25 cm thick by 1.‘) cm wide having both edges
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vounded, applied vertically ﬂ:itfaée_ to flatface with 3 cm overlap
cach_side. Overlaps shall be nailed _to' each"m:’pport with casing -
nails 5 cm long, o

iv) Shaving Boaxd Shall bv applied  same as for ceiling umls

k) Finish Wood 1'1001ing, unless othuwisc shown, shall be of hardwood

select g,].ade, Suip, 10 cm wide, ll.wmg 1,25 cm lape hoth sides.
Flooring shall be c_lo_sely. fit, ‘la‘nd_ j_Oll\I.S shall ‘occux on bearings ;Only;
Boaxds slmlll‘he bevel-cut paz;allel to_ 'the jdi’S’ts. F,zid. jdinté shall be
staggeicd, and those occurring on the same jdist shall be separated by
not léss than 3 boaxds. Boaxds shall be toe-nailed at each bealing us-
mg casing nails and face nailed with the sanie nails counter- smkmg the -
heads.  Tlooring shall be job-finished smootl alter 111stallz_mon by plml—"
ning, scraplng, or sanding. ' | |

1) Fh_iish Stuir Work

Lumber shall be hardwood, sclect gzracle.
{3 Gen_eral
“Stair work shall be fitted, and nailed together forming a SLmng
and ngid sir ucture without squeaks ox vibrations,

2) Treads shall havc a half round nosing on lcading ed'gé,' Treads

shall be nailed to each supporting cleat with three éasing nails after
installing risers, and to' its riser with two Casil;g nails,

3) Risers shzi_il be installed before treads, Risexs shall .be nailed

to cleats with two casing nails, and shall be toc-nailed to siding.
Risers shall be nailed from the pack to tread at the bottom with two
common nails, | '

4} Newel Post shall e\lend through the treads to the floor, and shall
be Holted to the stringer; the seccond riser shall be nailed to the post.
The post shall be through nailed to the second tread also,

S) Balusters shall be ful moxtised into the treads.', and toc-nalled Luto
the cleats., _ | .

6) Handralls shall be smooth finished, - Balusters shall be sct-in with

mOJ.libG and ‘tenon biind Joiul‘; glued 'md toe-nailed.
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m) Interioxr Pinish Cabinet Work

s .

‘As far as possibte nailing shatl be done in concealed places and all
‘exposed uails shall he set or éounter—sunk and putty sto'ppcd Exposed |
surfaces of flmsh woxl\ shall be dmssed, smoothed and sandpapered,
Joint work shall be set-up, sc:owed, doweled or mortised :md wnon(‘d
toguhel,_ arnd ghued, No work shall bo insialled until concrete and -
plaster work lléve cured and will not rejease moisture harmful to wood-
work. - Woodwork shall .b’é nehtly fitted into propex poSition, leveléd and -
secured as intlical’ed Surfaces damaged in any way shall be mpalled
All woudwork shall be finished smooth on exposed SUIJ.-;'[CLS, and a slight
bevel on exposed edges, All work shall be of a neal appearance, - All
woodwork shalt have natuxal finish. Al holes shall be puttied with putty
coloxed to match the wood, and when duy shall be slightly sanded,

1) Haxdware, ‘ _ |

Hardware, shall be carefully fitted and scculcly attachcd Care

shall be exercised not to mar cxlslmg wml\. Upon‘cmm_)letion of the
work, and in the presence of the Engincer, hardware shall be demon-
strated to work properly, Keys shall be fitted into their résj)ect_ive locks,
Upon amccptdnoc of the work, keys shall be tagged anct detivered to the

Euginecy,

.--6-‘!2 Doors and Windows

8) Scope_of Work

ANl doors and windows shall be furnished and installed as shown on
the drawings and as herein specified, Included are the frames for doors ’
windows and transons,

Wood [orl door [rames, doors, window frames and windows shall be
of éouncl stock, thoroughly seasoned and dried and neatly and accurately
framed.  All joints in windows shall be mortise and tenon joints glued
with an approved type of glue, Doors shall he factory-made, rigidly
framed and smoothly finished. All wood work shall be sanded, filled,

vesanded and painted,

1-98



Dooys shall have hollow core as will adequately support the outer
plywood and afford strength and stabtlity sufficient fox the use intended,
Stiles %si)all not be less than 2 cm and xails shall not be less than 7 cm.
A lock block shall he provided at the center of each stile, 45 cm long
and wide enough to extend 15 ¢ from the edge of door to t.hc inside
of the lock block, Cross rails shall be provided at the top and bottom
of the lock block, and shall be securely connected to the stiles,

'b) Shop Drawings

Shop drawings showing location, size and details of ‘construction of
all doors, frames and windows shall be submitted o the Engincer for
approval,

c) Window Frames, Shuiters and Screcns

Lanmbeyr shall-be hardwood, select grade,

Stops shall be rabbeted from the solid,  Sills shaill slope, and
shall have a ploughed drip, Jambs sball rest on the sill; head shall.
rest on the jambs, llead and sill shall be nailed through to the jambs,
2) Shutteys

Stiles aud rails shall be Jitted together with open moxtise-and-
tenot type joints, Stiles and xails shall be rabbeted to reccive panels
of 1,25 ¢m thick by 10 cin wide tonguc-and-grooved hoards with V-
joints,  Intersection of pauel with frame shall have V-joluts also,
Scfew:_; and glue shall be uscd for assembly,

3) Window Scrcens shall be removable type, and shall have insect or

expanded metal mesh, as shown, Stiles and rails shall have half
lapped joints, Screen wire shall he taut,
4y Vent Screens

] L L i b, o el

Iframes shall be cut to match roof corrugations,

d) Wood Louver Ventilatoxs
Lumber shall be of hardwood, select grade, Louver frame shall he
routed out to receive slats of proper width to provide the edge finish

shown. Joints shall be nalled and glued. Sides of frames sholl rest
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on the sitl; top member shall cap the sides, Where shown, bixd screén
on the mbide shall be yemovable; cxpanded steel mesh shall be of Lhe
flattencd [ndustlial type.

e) Wood DOOl.b and I*mmes

Luml)ea. shall he-of hardwood, select grade,

1 Dom 1*rames shdll bo of typa:- and deblgn shown, [Irames shall be

set. pluml; and bQuale. ~Frames- shall be set wl_th finishing natls, ‘Iu
masopry o_pc_mings, h_am_es ‘slial;l_ he sot '\:vith double wedge blocking in
back of 11_zii,li.11g' po‘inté; also at baék of butts and lock striko,  Yrames
in 111350!}1;)' ,. f*}here no bucks are Indicated or requ_li‘ed, shall be double-
1'al:-_bet:cd ‘:_frbilm solid stock and shall have three jamb .ﬁnc’hors on each

side,

2) Dooxs ; _,i-iingecl éhall be- of typ:e and 'de'si'gn éhown, Flush type ex-
terior '(loofé sh'all be palnted with a prime coal and ‘one. finish 'coat: '
of lead-oll base paint cénfor'ming to the_- requiremients of 150 R 510,
R SI_L.. . I')oo'x; surfaces shall .h.e' free of dust and in proper condition to
'recéive. paint, '
i) j}gttcn Type
~Battens shall be dressed-and-matched, V-jointed lumber, select
grade, not less than 2 cm thick., Doors shall have two screws at
top and bottom and at cach hoxrizontal crbss«picce, and 01.1e screw
at each diagonal brace. Corners of frame shall be half-lapped,
Intblsections of horizontal omsspiece, and one sorew at each diag-
onal bl_ace. Coxners of frame shall be hall-lapped. Intersections
of horizontal cross-pleces with diagonals and frames shall be lapped,
Diagonals shall butt tightly at corners,
1) Panol ol Type _

Stiles and rails shall be fitted together with open mostise-and-
tenon folnts, roufed to feccive panels, Solid wood panels shall not
bo glued ac the cdges, but shall he capable of self adjustment within
the stiles and rails to prevent splitting, Type of pancls shall be as

shown, Pancls of V- Jointed Jumber shall have dressed and mwatched
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boards assembled .with In;ass sc_i'e\‘)s, two at cach horizontal cioss-
picce, and glued, Glas:s', panels shall be as specified under section -
1-6-14 (Glass and Glazing). - Stops shall be of solid wood same as
used for stiles and rails, and shall be one plece units mitered at

corners,

iii) Flush Type (l-loligw*("!ore)_

Dooxs shall have hollow cores of such type as will adequately
suppoxt the outer plywood and afford stre.ngth and stability sufficient
for the use iutended, Stiles shall be Jot less than 2 cm and ralls

shatl be not less than 7 em. A lock block shall be prQVided_ at the

center of each stile, 45 cm long and wide enough to extend 15 om
from the edge of dooxr to the 1ns'idc of the lock i)lock. Cross rails
shall be provided at the top and bottom of the lock block, and shall
be securely connected to the stiles, Veneers for cross banding and
faces shall be plywood of two or more plies, with a combined mini-
mum thickness of 7 mm before sanding, IPace veneer shall be of
hardwood, as approved. Edge strips shall be of the same hardwood
as the face vencer. Edge sfrips shall be tongued and grooved into
the stiles and rails, glued and nailed with ample size finishing nails
not moxe than IS cm on centers. All veneers shall be bonded with
water-resistant t;;pe adhesive applied to all contact surfaces, and the’
whole door shall he placed in a gluing press that applies uniform
pressure over the entive surface of the door.

iv) MSh (Solid Core} Type shall have soiid wood cores of the stile

and rail type, Veneers for cross banding and faces shall be plywood
of two or moxe plies, with a combined minimum thickaess of 7 mm
before sanding, Face vencer shall be hardwood {select grade). As-
seml)ly shall be with. water-resistant type adhesive applied to all con-
tact surfaces, and the whole door shall be placed in a gluing press

that applies uniform pressure over the entire surface of the door.

v} Louver Insets in dooxs shall be as shown, Louver frame shall

have mitexed joints ,-é_n'd shall be routed out to receive slats of
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proper width to provide the edge finish shown, [oints shall he

glued,

be rabbeted on one side, and the insect screen wive shall be stretch-
ed tightly and secured In place, The cdges of the wive shall he
covered with moulding miteved at the corners.

3 Fidbg

Unless otherwise shown, doors shall héve 2 mm space al sides
and tops and 6 mm ovér thresholds, Doors in o:peuings without
threshotds shall Imvé. 8 mw clearance at bOU,'Oll‘lS. Meeting stiles
of double doors shall he shaped to provide the minimum practicable
clearance of not_ less than 2 mm,

4) llanging and Trimm ing -

PDoors shall be properly hung in accordance with clearance specified
herein, Dooxs shall swing horizontally, and shall stand still in any

position,

1-6-13  Preservative Treatment of Lamber

a) General Requirements

‘The work includes the providing of preservative treatments as re-
quired in other scctions of the specification or as indicated,

b) Pressure Trcatment shall be in accordance with 'Cable {1l of U, §,

Federal Specification T'I'W-571g, except (a) treatment of clectrical wood
poles shall produce a net dry salt retention 14 per cent greatey than that
specified thexreln and (b) the mintmum net vetention of solid chromated
copper arsenate shall be not less than 0,50 h. per cu, f, (8.0 kilo~
gram pexr cu. m.), The followlng is an exceapt fromm Table I modified

to show acceptable prescrvatives and retentions:
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Minimum Net Retention
of Solid Preservative

_Preservative Kilogram per Cubic Meter

Acld copper chivomate 8.0
Amonlcal copper arsenate 4.8
Chromated copper arsenate 8.0
Chromated #ine arsenate

(including copperlzed form) 8.0
Chromated zine chloride 12,0
Copperized chromated zine chloride 12,0
Fluoy-chrome arsenate phenol

mixture 5.0
Sodium fluoride, sodium arsenated

and sodiwm bichromate mixture 4.0

¢) Dip Trecatment

The preservativeé for dip treatment shall be 50% slxength penta-
chlorophenol. The prescervative solution shall be a mixture of one (1)
paxt pentachlorophenol to nine (9) paxts dicsel fuel oil, The penta-
chlorophenol shall be added slowly to the fuel ofl while vigorously
stirring the mi:{ture. All lunber to he dip treated shall be immersed
in the solutjon for a minimum period of 3 minutes for cverry 2 S cm
thickness df the lumber. If the lumber is to be dipped in a bundie,
each piece of lumber shall he separated from the next picce with a thin
picce of lath board., After immexrsion, the lumber shall be allowed to
drain, and excessive preservative shall be dissipﬁte(l by drying,

d} Suxface Treatment

Aftexr lumbex has heen treated, all cut, sawed, planned, and bored
surfaces shall be given two heavy brush coats of the same matervial used
in' the preservative treatment, The fivst coat shall be allowed to pene-
trate and duy before the second coat Is applied, Machining, cutting,
trimming and drilling shall he done prior to treatment insofar as prac-

ticable,
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1-6-14  Glass and Glazing

a) Glass,
) (}learISheet glass shall be not less than 5 mm thick,
2) Obscure glass, glazing quality, shall be not less than S mm thick,

rolled figured on one surface, unpolished.

.h) Putty antl.'Gl_a'z:i'ng Compound
ISOI or othexr équal or higher authorlzed standuxds for glazing in
alun‘iimnin or metal and for glazing in wood shall appty, Compounds
used for glazing ahiminum units shail be the products of a rccognized
manufacturer, The compou_n(f shall be pigmented \\rith_'alumimnn powder
to match the metal unit without staining or discoloxing, shall be non-
bavdening, and shall be of a type that does not require painting.
©) Workmauship
All materials. shall be installed in accordance with the approved re-
commendations of the manufacturer to conform with the Contract Docu-
meats.  ‘The installation shall he étccompiished by workmen skilled in
this type 6( work, |
d) Installation
1) General
The sizes and proper cdge clearances shall be determined by
measuring the actual unit to recetve the glass, Nach piece of glass
shall bear the manufacturer's label to identily its type, as well as
thickness and quality, Labels shall not be removed until final approvai
is obtained, Operative sash shall move freely and properly in the frame
of the wunit prior to glazing, Movable items shall be secuvely fixed,
or in a closed and locked positfon until putty ox glazing compound has
thoroughly set,

2) Clear Sheet Glass shall he used except where Indlcated otherwise,

The glass shall be cut and installed with the visible lines or waves
running with the horizontal dimensions,

A
3) Obscuxe Glass shall be used in dooxs and windows of toilets,

dressing rvooms, and elsewhere as Indicated. Glass shall be installed
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with the smooth side on the outside.

e} Glazsing (n Wood

_Giass;' uniess 'o_thefwise specified, shall _l)c' c_:mbedde(l in pure linsced-
oil p:u_tty'(:onforming‘to ISO' or equal or higher standar_(ls_appi‘oved_lﬁy-the
Iingiueér. ‘The gl_éss shall be Iirhxly seated into. the previously bedded
and bduk-:hedded' rabbét_ and secured in place with wood beads, or flat- -

| head \\'foqd'sc:rcw:s,' pdxl_ntcr&nl_k .an'd sot approximalély 12,5 cm_on cen-
ters, A posit'_ive. scal s]iall e provided between the glaiss and the \.vo.oc_l
on both snflcs of the glass. Nails ox scxews used in beads shall be of -
a corxosion;d‘cﬂétan( type, - '

f) Replacement and Cleaning -

Upon comipletion of the _wOrk, all glass surfaces shall be tIioroughly
cleaned, with all ‘l'abeis, paint spots, putty, and other defacements re-
moved, Cracked, broken, and imperfect glass shall be replaced at no

additional cost to the PWD,

1-6-15" Painting

a) Scope of Work .

1) It is the intent of this spcciric.ation to paint all exposed structural
sieel, miscellaneous metal, doors, frames, louvers, piping, niuc_hingry_,
concreté and. walls, and all other .work obviously requived to be paiiztetl
unkess otherwise specified, . Ihe om_iSSi_()n'of minox items in the schedule
of work shall not relleve the Co:ftra'ctcir of his obligation to include

such items whexe they come within the géneral intent of the specifica-

tlons as stated herein,

2) ‘The fkg}io“dng ftems will not be painted:
B omeor | |
il "F‘l_niSl'a har(_lwéré _ |
iit) Pf!_é)h-fe'rrousl.;‘;wtals i fmiéss specifically noted othexwise,
» iv) Paqking-glunds e.md_-othér adjustable parts and name plates of

mechanical équipment,
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v) Submuged 00nc1ete, influent flume,
lsxwrlor fiaming for the monoxail, _
| '?i)_ Parts of buildings not exposed to sight, unless s‘pcci_ﬁcallf
' notéd c;‘tl'lerwise_.
) Malelialb |

1y All Pgi_q_t,ing Nlatel'iais sh'all. conform. to 'the_ requirements of aui;hor-

lzed standards approved by the l'?nglncer. .
2) _All Coloxs shall be selected by the Lngmecl. _

3) Ml l’amting Materials shall be delivered to. the mixing room in un-

broken packages? beaving the mnnufacture 8 brand and nawe, They
shall be used without_ adul_téréxtibn} mi_xéd, tlmmed and applicd in
strict accordance with manufacturex's dizections for the abpli'céble.__ ,
materials and surface and with the lingineer's approval ‘Ichore. using.
4) Shop Pummgr shall be done with primers tlmt are guaranteed by
the manufactwrer lo be compatlble with che finish paints to be used,
5) _‘\»‘\.’“03"}5" Areas wlll be (ICSlg;lalcd by the hngmeor -l'or smrage and-
mixing of. all paintin'g materials, Matclmls shall be in full complmnce
with the requivements of pertient codc&, aind fire mgulauons. Proper
cantainers ouiside of the buildings shall be provided by the Contractor
and used for painting waste, and no plumbing fixture shall be used for
this purpose, B

¢} Preparation of Surfaces

All surfaces to be painted shall be prepared as specified herein and
shall be dry and clean before painting, |

) Metal

All welds, blisters, ete., shall be ground and sanded smooth,
All pits and dents shall be filled and all imperfections shall be cox-
rected so as to provide a smooth surface for painting, All rust, loose
gcaie, oil, grease and dirt shall be removed by use of approvcd sbl-
vents, wire brushing ox sanding,
2y Sonorete

Surfaces shall be left one month before painting, Suxfaces shall

}
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be free of dust, oil, curing compounds, and other foxecign matter,
Floors, and submerged surfaces to be painted shall be etched with a
15~20% muriatic acid solutton and rinsed clean with water Lmt;il Hil
fine granulay suxface has been achieved.

@) Workmanship

e MRV vy

At the request of the lngincer, samples of the [lnished .work pre-
paxed in stl'idt accordance with these specifications shall be furnished
and all painting shall be cqual in quality to the approved smnplc.s-‘
Finished aveas shall be -adequate fox the purpese of determining the
quality of the workmanship. DExperimentation with coior tints shall be
furnished lo the satisfaction of the Ingincex where standard chart
colors are not satisfactory,

Protection of furniture and other moveable objects, cquipment,
fittings and accessories shall be provided throughout (he painting
opexation, Canopies of lighting fixtures shall be loosened and xe-
moved [rom contact with éurfaces, covered and protected and reset
upon completion,  Remove all eleetric plates, surface haxdware, ete,,
Iefore painting, protect and replace when completed.  Mask all
n;nchincry name plates and all machined paxts not i‘ecelvillg a paint
finish,  Dripped or spattexed paint shall be promptly removed. Lay
drop cloths in all ayvas where painting is belng done te adequately
protect flooxing and othex work from all damage during the operation
and unti! the finished job is accepted.

On metal suxfaces apply cach coat of paint at the rate specified by
the mamfacturcr to achieve the minimum dry mil thickness required,
If materfal has (bickencd ox must be diluted for application by spray
gun, the coating shall be built up to the same filn thickness achicved
with undiluted material,  One gallon of paint as originally furnished by
the mamufacturer shall not cover a greater avea when applied by spray
gun than ﬂvhen apptied unthlnned by brush, BDeficiencies in film thick-

ness shall be coxyeeted by the application of an additional coat(s).

1-107



On masonry, applicatlon rates will vary according to surface texture;
however, in no case shall the manufacturer's stated coverage rate be
exceeded,

2} Field Priming

Structuval steel, mcetal castings, meghanical and electrical equip-
ment and other metals which are shop primed before delivery at the
site will ﬁot require & prime coal on the job, All piping and otlle}:
hare motals (o be painted shall receive one coat of primer hefove
exposure to the weather, and i‘hiS prin{e coat shall be the fixst coat
as speéificd In the painting schedule,

The équipment which Is customuarity shipped with a baked-on enamel
finish or with a standard factory l’lnislh, shall recelve a rust-preventa-
tive treatment inw the .mn_nufactm:cr's shop before palnting is applied,
The manufacturers of such equipment shall submit to the Engineer for
approval samples of the color and finish proposed, Unless the Finish
has heen damaged in transit or during installation, such equipment
shall not he ficld painted, _

Surfaces that have becn shop painted and have been damaged, ox
where the shop coat or coats of paint bave deteriorated, shall be
properly cleancd and retouched before any successive painting is done
on them in the field, All such field painting shall match as nearly
as possible the original {inish,

LEquipment shipped with a protective shop painting coat or coats
shall be touched up to the satisfaction of the Lngincer,

3) Field Painting

All painting at the site shall be designated as Field Painting and
shall be under the diveet and complete contyol of the Engineer, and
only skilled painters and speclalists, where requived, sball be used
on the work,

All paint shail be at room temperature before applying, and no
painting shall be done when in dust-faden air, when rain is falling,
or until all traces of molsture have completely disappeared {rom the

surfaces to. be painted.
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Successive coats of paint shall be tinted so as to make each coat
easily distingnishable fxom cach othey with the final undexcoat tinted
to the approximate shade of @mzjhﬁshed'coat

Finish surfaces shall not show brush marks or othey irvegularities,
Undexcoats shall be thoxoughly and unifexmly sanded to remove defcels
and provide a Sméoth even surface.  Top and bottom édg’es of doors
shall BLe painted and all exterior trim shall be back"prix.ncd before in-
stallation. _

Palnting shall be continuous and shall be accomplished in an order-
ly manner so as to facllitate inspection. Materials subject to weather-
ing shall be prime coated as quickly as poss_iblé. Surfaces of exposed
members that will be inaccessible after erection shall be cleaned and
painted Heloxe exection,

All materials shall be brush painted unless spray painting is
specilically approved by the Engincer,

All surfaces to be painted as well as the atmosphere in which
painting is to be done shall be kept dyy by ventilation, if nccessary,
uitil each coat of paint has hardened, Any delective paint shall be
scraped off and repainted in accondance with the Lngineer's directions,

- Before final acceptance of the work, all damaged surfaces of paint
shall l:-e. cleane_d andd xepainted as divected by the Engineer.
¢) Cleanup_ |
1) The Contractor shall at all tbnes keep the premises free {rom ac-
cumulation of waste material and rubbish caused by his employees
or work. At the completion of the .painting he shall remove all of
his tools, scaffolding, surplus materials, and all of bis rubbish from
and about the buildings and shall leave his work "broom clean” unless
moxe exactly specified.
2) The Contractor shall also, upon completion, remove all paint where
it. has bcgn: spilled, splashed, ox spattered on all surfaces, including
'floors, fixtures, equipment, furnituce, ete,, leaving the work ready

~ for “ingpection,
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[-6-16  Roofing; Asbestos-Cement

a) Scope of Work _

' The Contractor shall furnish all labor, matervials, equipment and
incidentals neg:chary to complete all voofing and flashing as indlcated
on the drawings and as specified h.crein. “The work Included hevet
applies to roofing materials and installation of asbestos-cement cox-
rugated sheet roofs,

b) Materialﬁw

1} Ashestos-Cement Sheets

All sheets shall be cement gray, new standard sizes as manulac-
tured locally, - without holes, cradks or any other defects, Sheets
shall be dense, tough and manufactured with the weather side relative-
ly smooth,

i) Corrugated Type

Corrugations shall.be formed with inside and outside radil the
same so that all sheets shall rest snugly at laps,
i) Roman Type
Shape shall be as Sltou}n; all sheets shall rest smgly at laps,
2) Accessories
Ridge picees, valleys, flashings, closers, fillers, and similay
items required to assurc a weatherproof and watertight installation
shall be used with the sheets. Accessories shall be of the same basic
material as the sheets, shaped or formed as standard with and recom-
mended by the manufacturer of the sheets,

3) Yasteners for Wood Purling shall be galvanized metal clips fur-

nished by the manufacturer of the asbestos-cement sheets. Clips or
screw bolts shall Ix of the type which permits installation without
dritling holes in the sheets. Iasteners for miscellaneous accessories
shall be galvanized steel hooked bolts with synthetic rubber gasket,
galvanized nuts and washers, supplicd by the manufacturexr of the
ashestos -cement sheels,

4) Caulking Compound shall conform to JIS A §751. 'The compound

shall be slate gray in color, non-staining and suitable for gun application,
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1) Genoral -

All sheets, with all fasteners and accessories, shall be exected
and lns_talléd in accordance with tle mahufacture;"s‘ instiructions, '
Shieéts shatl be laid with’lcorrugati(.ms in the direction of the roof Slope,
starting aL end of I)ui_lding Oppoéite the pre\.;ai'ling wind dirvection,” Bnd
laps shall be not less than 20 e¢m, side laps shall be_ugt_'loss than one
'co'rrugationi. o

2) Fasteners for Wood Purlins shall he attached to the purtin with two

eight peany natls. Aéc_:essories shall be used as. r'equifed by the manu-
.facturer to insure a weatherprbof installation, Al lélps and joinls shall
be caulked, |
3 Drilling o

In ordex to avoid cracking of corrugated panels, the use of’a
punch is strictdy prohibited. _'l‘i,vist drills shall be used for all'dril}.lng.
Loc.a'tio'n: and size of holes shall be as recommended b.y the manufac-
turer, | o
4 Cutting. |

When asbeslos-cement sheets are cut in the fleld, a l)o“':ei'—(ll'ivexl
c.ai:borundum wheel or saw properly guarded ox a hand-saw for cross
cutting shall be used, with templates of approved type, as rec.ommcnd--
ed by the manufacturer, |
5) Ridges for ashestos -cement roofing shall be formed w'['fh a ridge
roll restiaig on panel-end-closures as shown with a cement mortar fill—
ing composed of one pait Poutland cement and 3 parts sand and shall
he caulked with a plastic scaler,
6) Valleys for asbestos -cement xoofing shall be formed using a sheet
metal gutter lined ‘With'a.splmlt felt set in a hituminous plastic cement,
- Where the asbestos cement robfing terminates at the valley, I‘.hclop.en-
ings shall be cautked using loose oakum faced with bitwminous plastic

ceinent.
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7y Cautking | |
Ridge voll joints and spaces betxx'vée;.\ averlaps of asbestos-cement
. roof _panelﬁ sha_ll'. be caulked with applica_tion. of compouncd by a caulking
g.m'\ with- a continuous head from a 12,5 rom hozzle,  Priox to applica-
tion,  jolints zul\d spaces to be caulked shall be thoroughly drvy and shall
be raked clean, Caulking shall be done to a depth of 20 mm. |
8) Frotection | | |
: The vooting units shall be protected dﬁrlng the exection by the
~use of planks for walkways, Workmen shall use proper caution in
the dispositloﬁ of their own weight and shall not store material on any

part of the roofing after exection,

1-6-17 Calking

[P,

-a) General Requirements

The work includes the providing of célkinig, as shown, coxnplet'é, in .
strict ac(:oi*dal_i'ce wlth'thc specificatlons .and the applica:ble _drawings;
“and subject to the terms and .cdnditiqns of the Contract.”

b) Matoyials "

1) Calklng Co:upound_.sliall .be composed of pigments (with ox without

fibers) uniformly mixed in a lquid vehicle to a plastic consistency
for gun appﬁ.icatlon, and shall be specially manufactured as being
sultable for the use intended, The compound shall adhere tenaciously
to the surface to which applied, shall not shrink excessively and shall
be non-staining. Color shall be gray. ' '
2) Sealer shall be a mixture of aluminum paste, spaf phenolic resin
varpnish amd thinmex that is compatible with the varnish, wmixed in the
propoxtion of 0.9 kg of paste to not morxe than 3.78 liter of thinner,
The materials shall be field mixed.
3} Rope Yarn shall be the raveled strands of répe fiher, free from
oil ox other staining elements,

ch §£3}1plg§ of all materials proposed for use shall be submitted to the

Engineer for approval,
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d) Preparation of Surfaces
1) Cutting of Grgoves
Where grooves in concrete and masonry arc indicated and not
formed, the grooves shall be cut and cleancd out to a minimun depth
of 19 mm, and ground to a minimum width of 6,35 mm withowt damage
to adjoining work. ' '
2) Backstop |
' Joints and spac'cs to be calked_'l_hat ave decper than 15 mm shall
be firmly packed with rope yarn to within IS mm of the surface,.
3) Cleaning
‘Ioints and spaces (o be calked shall be raked and cleancd out to
a depth of 15 mm, and all particles of mortar, dust, and other foreign
matter shall be brushed out just prior to calking,
4) Priming
Grooves in concrete, masonyy, and softwood that will absorh the
essential ofls from the calking compound shall be primed with the
sealer using a brush that will reach all paxts of the grooves Lo he
filled with compound, ‘The primer shall be allowed to dry thorough-
ly, prior to calking the grooves.,
c) ug_“llii.‘_‘& compound shall be forced into the joints with a pressure
calking gun using nozzles of the propex size to fit the width of the
joints, Joints shall be completely fitled. Surface shall be uniformly
smooth and free from wrinkles, and shall be sufficientdy convex to re-
sult in a flush joint when dry., Ixcess material shall be removed.
f) Re:calking
Upon completion of the calking, any joints not completely filled shall
be -roughened and filled as specified, and the exposed surface tooled
smooth,
g) Cleaning
.Adja(':ent materials which have been soilad due to the calking opera-
tion shall be cleaned immedtately and the work left In a neat, clean

condition,
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a) General Requirements

The work includes providing all plastering on exterior and interiox
masonry walls and cellings where indicated on drawings, in strict ac- _
coxdance with the speciiicat_ibhs and applicable drawings, and subject to
the texrms and comditions of the contract, ‘

b) Delivery and Storage ol Materials

All manufactured materials shall be delivered (o the job site in un-
broken, originai packages; containers and bundles, beaving name of the
‘manufacturer and the brand, Building material shatl be storved off the
groim(l under watertight cover and away from sweating walls or other
damp surfaces until required for use,
¢) Matexials
1) Cement, fine aggregate and water shall be of high quality and
shall confoxim to the requirements specified in section 1-6-4 (Concrete
and Relnforced Steel Concrete Work),
2) Lime shall be hydrated lime, conforming to JIS A 6902 or equivalent
standaxd. The total unhydrated calcium oxide (Ca0) and magnesivm
oxide (MgQ) in the hydrated product shall not exceed 8 per cent by
weight, calculated on the as-received basis.

@ Lrepazation

Surfaces to receive plaster shall be clean and free from defects,
oil, grease, acids, organic and other injurious maiter. Masonxy or
concrete surfaces to receive plaster shall be damp when the plaster is
applied.  Wlhere plaster terminates against wood such as windows ox
doox ‘bucks the Contractor shall provide a wood stop hefore application,
unless otherwise shown. Metal lath shall be applied on ceilings for
plaster base, where Indicated,

¢) Types of Ilnish

Surfaces o receive plaster shall receive three coats; scratch, brown
and finish coats, If plaster iv to he applied to a smooth cement oy

other surface which does not offer bonding characteristics for plaster
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a (Ieisll coat shall be required as a bonding surface.
Pouland cemenl, plastcl thréee-coat- appllcauon shall bave cach coal
propoationed by volume as follows. '
1 part Po1tlan(| cenient
3 paxts sand
1/10 pa'rt hydrated lime
2) Mixh_&

Select for nixing, -aggregated of uniform moisture content to avoid
hukklng. Mix materials to a uniform colox before water is ac!dédﬁ_ then
wet-mix them to the desived consisteﬁcy. -

h) _Application
1) Scratch Coat shall be about 1 em thick and carried the full length
of the wall or to natural Hreaking points iLike doors oxr. windows.

_ Before the scratch coat hardens cross-scratch it to provide mechanical
key for the brown coat. Keep this coat moist for not less than 24
hours and allow it to set before applylng brown coat, Scratch coat
shall be applied evenly and with sufficient pressure to produce full
keys on the metal. lath and shall not be less than 6.4 mm over the
face of :tl.ae lath, |
2} Dash Coat shall be used to provide pond on smoath concrete ox
othexr smooth surfaces, The dash coat shall be of mushy consistency,
composed of 1 paxt Portland cement and 1 1/2 parts sand., Apply the
dash coat with a whisk broom or fiber brush, using a strong whipping
motion at tight angles to the face of the wall. Sceratch coat shall he
applied to the dash coat after the dash coat has been kept moist for
48 hours and then allowed to dry out.

3) Finigh Coat shall not be applied until the brown coat has scasoned
fox 7 da’ys-.- Just bef_oré application of the finish coat, the brown coat
shall again be \veftecl':e\'enily. The finlsh coat shall be about 0,6 cwn
thk:k. Wherd cemeht plaster with a smooth troweled {inish is specitied

ot Indlcated on the drawlitgs, the flnlsh coat shall be flyst floated (o a
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true and even suxface, then troweled In a manney that will force the
sandl pa'rl;iclcs down into the plaster. and, with the_ final troweling,
leave the surface hnirnished smooth and free from rough areas, trowel
marks ,' checks, ox other blemishes, Cement plaster tn all other
spaces, where a smooth finish 1s not specified ox noted on the draw-
ings, shall be given a sand float finish of a uniform texture, as ap-
proved. The finish coat shall be kept moist for at least 2 days, and
thereaflter shall be protected against rapid drying until propexly and
thoroughly cured, ' ' -

f) Patching.

Plaster containing cracks, blistexs, pits, checks, ox discoloration
will not be acceptable.  Such plaster shall be vemoved and repiaced with
approved plaster.. Patching of defective work will be permitted only whcn:
approved and such patchwork shall match existing work in texture and
color,

I Clean-Up

Upon completion of the plaster work, all debris arising f{rom the

work shall be removed and all surfaces defaced during the progress of

“the work shall be cleaned and restored as required,

1-6-19 Tile Work: TFloor and Wal!_

a) General Requirements

‘The work includes providing tile work, floor and wall, complete,
in strict accoxrdance with the Spcclficiatious and the applicable drawings,
and subject to the terms and conditions of the Contract,
b) Matexials |

Manufacturex's original containers, bundles, or packages shall e
delivered to the project site unopened, with seals unbroken and labels
intact, Materials shall conform to 150 or cquivalent or higher standaxd

and other requirements stipulated helow,

Tile for all floor areas indicaled as ceramic tile on the drawings
Y
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shall be natural clay, vitreous, non-slip type ceramic tile, 1/4 inch

thick, with plalﬁ_ or cushion edges. ‘I'he color of ceramic tile for all
floox areas, shall be as shown, The tile shall contain not less than

7.5 pexr cent of abrasive by welght, .

2) Glazed Wall Tile |

Glazed tile for walnscots shall be nominal 4-1/4 in, square, ap-

proximately 3/8 in, thick and shall have a non-vitreous body, glazed
surface with a high gloss finish, = Wainscot shall include all stops,
returns, trimmers, caps and other speclal shapes required for sills,
jambs, and vecesses or offsets o produce a complete énd ueatly
finished installation. The color shall be as selected and approved hy
the lngincer,

3} !-1.ydrated Lime

l!y(li'ated lime shall confoxm to the xequirements of JIS A 6902,

4) Sand for sectting beds, base coats, amd grout shall b cican, wash-

ed, sharp, duvable particles, free from siit, loam, clay, soluble

salts, and organic Impuritics. Sands fox sctting beds of flooxs shall

be well graded, passing a No, 8 sieve, with not more than 5 per cent

passing a 100-mesh screen,  Saind for grout shall be screened to pass

a 30-mesh sieve, with not moxe than § per cent paés_ing a 100-mesh

screen,

3} Water shall be clean and free 1‘_1‘0111 injiu‘ious amounts of oil, acids,

soluble salts, and organic impurities.

The following samples of materlals proposed for use shall be sub-

mitted to the Ynglneer foxr approval before proceeding with the tile work:

1y T'wo pancls of wainscot, 4 tiles to each panel, for ecach color to

be used, s'ho'wing the two extremes in color,

2) Two pleces of cach of the tile shapes to be used,

&) Installatlon of VFloox Tiles

1) laying Out Work

“Pile shall be lald out from the centexlines of cach space outward
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and 'adjusmwnts'mude along walls, paxtitlons, and borders, if any,
© s0 as to symmetrize the pattern with a minimum of cut tiles,

2) Preparation of Setting Beds and Tiles

- Surfaces to receive the vavious applications of materials shall be
clean and frée of dixt, dust,_ oil, grease, or other objcctioiwhle'matter.
Cd_ncret_c fill where vequired, setting heds, and tile shall bhe installed
with their réspéctiv_c surfaces to true planes,; level or pitched to .dzrains
as required by the drawings, so that the surface of the completed
flooi:_ing- will be at the elevations and grades shownp Rctempering of
mortax will not be permitted,  Joints between tiles shall be of uniform
width and as specified for the tile installed. Iractional changes in

. dimenslons _with'dut varylng the u'niformity of the joint width \'vill lie
permitted,

‘Tile shall be cut with a suitable cutting tool and rough edges shall
be rubbed smooth, Cut-tile misfits shatl be replaced with propexly
cut tile, ‘T'lle shall be laid to the straight edges. Straight edges shall
be accurately set {o the line established and resct at suitable intervals
to keep the joints parallel over the entire area,

3) &}g&&ﬁgﬁi for tile flooxing shall be composed by volume of one
part Portland cement to five parts dry sand, to which not more than
1/10 part hydrated lime may he dddcd, mixed with the minimum
aimount of watexr necessary lo produce a workable mass, Unless
otherwise specified, only as large an avca of setting bed shall he
spread at one time as can be covered with tlle before the mortar has
obtained its initlat set,  Surplus mortax shall be removed, and the
setting beds shall be spread, tamped o force out air pockets, and
screeded to a (rue plane, sloped to drains or leveled as shown on the
drawings, The average thickness of setting bed in any room or space
shall be 2,5 em, but not less than 2 cm or more than 3,2 em hick,

4) Laying Ceramic Floor 'liles

The ceramic floor tile shall be laid with vegulax joints between

the tites, As soon as (he selting bed has set sufficiently to be worked
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upon, a dust coat 6f dry l’ortland cement not more than 2 mm thick
- ghall be sprinkled over the surface and lightly worked with a steel
trowel. “Tile léying shall beglh as soon as the moisture, not free
" water, has penetrated the dust coat. A thin skim coat of neat Port-
land thént grout shall be troweled o brushed into the backs of tiles
immédtdtely befdx‘e- ecach tile 1s lald, ‘Tile shall be laid on the flCSll-
ly prepared setting hed while the surfece is sulll plastic and the tile
then tamped Into the mo:.taz to insure solid bedclmg to the exact slope
or level of fnushcd ﬂom stu[ac,e .
5) Gmutlug
A thick creamy . sluny of neat gray waterproofed Portland cement
and a minin_m_m amount of water _shall be brushed ox squeezed over
the floor until all joints are thoroughly fitled. The suxface of the
‘floor shall he very geﬁtly rubbed with a wood' block to bring tile sur-
faces to true planes, excess slurry shall he'i'én.lovcd, and the floox
shall be rubbed with burlap to clean the tile and [inish the joints.

e} Inbtallatiou of Wainscot

1) Soratch Coat.
Scratch co.at for appﬁcaumi as. a foundation coat shall be not
lebs than 6 min thick compos-ed of one i)dll. cemenl, 4 parts sand,
and 1/4 part hydrated lime by volume.  While sull plastic, the scratch
coat shall be deeply scored or scratched and cross-scratched. The
scratch coat shall be protected and kept reasonably moist during the
seeisonlng period. - All mortar for scratch and float coats shall be
uSed within one hour after mixing, The retempering of partfally
hardened 1i1<_)rtar-*.'.':ill‘ not be permitted. The scratch coat shall be
applied not less than 48 hours nor more than $4 hours hefove start-
Ing the setting of tile, |
2) JFloat Coat -~ |
“The fioat c_oatr shall be composed of 1 part cement, 1/2 paxt of
~ hydrated e and 4 paxts sand, The float coat shall be brought flush
‘with s'ci‘ééfls of te’inpbrary guide strips so placed as to glve a true

_'_'a_nci evén Su_rfa_éé at the propér' distance from the finished face of the tile,
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3) Setting Wainscot

Walnscot shall be thoroughly soaked in clean: watex before setting,
Wainscot shall be set by troweling a skim coat of neat Portland cement
hiortar 0.,31 'zhe_ float cbqt ok épplying a_,‘s'l:(im_ coat to the back of each '
tile. unit and imniédlately floating the ._l;.ile {nto ;')lacc." .jbints' shall be
' étraight, level, perpendicular, and of even width not exceeding 2 mm,
Wainscots ‘shall be butlt: of full ¢9u1%es , which may extend to a greater
height, but m:'no case more than 4 cm lower _tlién the specified ox -
figurcd ii_eight. ~ Vertical joints shall he maintained plumb fo‘x.; the en-
tire helght of the tile work,

4) Growing |

AU jolnts in ‘wainscot shall be grouted full with plastic mix of
neat white cement imme‘diately aftex a suitablé area of tile has been
‘set.  The Joints shall be tooled slighi;ly concave and the excess mortar
shall be cﬁt off then wip’ed from the face of tile.  Any inte.rst‘ic'es or,
depressions fn the mortar joipts after the grout_'has been cleaned from
the surface shall ho rougheneil at bnce and filled to the line of the’
cushion-edge before the mortar beging to barden, Al joints betﬁéen
wainscot and plumibing or other built-in fixtures shall be made \#ith a
Hght-colored calking compound, |
0 Curing |
" Floors shall be covered with waterproofed paper Mth all joints
lapped. at least 10 cmy and the laps tape-seated ox held down with planks

orother weights, and allowed to damp-cure for at least 72 liovrs before

foot trafflc i3 permitted thereon,

g) Cleaning

Upon completion, tile shall be t!iorcmgIﬂy cleaned in a manner as

not to affect the surface,

h) Protection_
Tile floors shall be covered with building paper before foot traflic

is permitted over the finlshed floor, Damaged or defective tlles shall

be replaced, at no cost to the PWD.
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Chapler 2 Special Conditions

2-1 . Intake Facilitics

w~
ry

Raw Water Main |

223 Kxisbing Water freabmont Plant

2--4 Proposéﬂ'watcf_Tbeétﬁoﬁt‘Piéht

25 Djstribution Maing

2-6 Architqctufal Works

2-1 Ejoctrical Systom.fqr'fhﬁ‘Architectﬁrél Works

2.8  Kleclrical Works



2 Special Conditions

2-1 Iutake Racilitics

'2—1_—1 Revetmem Wo1.< ‘

a) 800[0 of SllllCtlll.G

l) l’ilcd Stoncwork

MLthod of Pilim: WOL masohfy
llmg,ht. 3.6 m_' o
Length: 4, 85 Dt

Total lengih: 19.0 m

Avea: 92,15 m‘3

2) &9_133‘[_'9;5‘:0(1 G'oncréte-l'-'chcip"& '

Fencing shall be installed as specified below:
Fence posts: "l‘—typé cqnérete pile
Fencing; (1) 130 .x 1000 % 2100 (mm) - :
"l"‘oncing‘ .(?) .100 % 1000 x 2100 {nim)-
I'onco lcngih 190 m -

3) Relnforced (‘onuete Shwt Pnlcs

_ ‘The revetment wmk will take all pwcuullons to prevent
Itooding of the site or of the gut chamber by driving mmfolcul
concrete shect plles in arcas of the site and the yaw watm in-
take.

Chaxt .-2--1n‘i-'a~3 !31'111011sio'_11$ of Sheet Piles (unit: mm)

Sheet Pile No, 'I‘hickness(t}" Breadth{B) | Length(l,) Notes
| 100 400 4000
2 120 400 6000 o
3 | 150 400 9000 |
. | 9000-- 12500
4 190 - 400 11000 | (average
| . - length: _11000)
3 ' 220 400 £2500




4) Temporary Cofferdams

Work on revetments and the raw water iutake will be done
during. the dry séaéon_, lmt_,.ln‘a(tditiun, temporary cofferdams
shall be instalted, '

The method of coffering shall be as folloWSj. A (fouhtc—.row
of log piles shall be driven, and tied Llogether '\\"lth‘fagots. ‘The
spéc‘e betiveen tll¢ piles shall then be filled \{v_{ill caxth and sand
to prevent water flowing into lhe work ésfca, '
Wooden piles: 200 mm dia. {Uip end)

- Length of pile: 3.0 m ((I:rivcn to 1,8 m depth)
Spacing hetween |)ilcé: L0 m (2 rows)
Width of cofferdam: 2.0 m (neasured between centers of piles)
I,;cngth'of cofferdam: 47,0 m |

)] gcope__#g Work

1) 'This work shall consist of the stonework, of construction of
a reinforced concrete retaining wall as a revetment for the river
hank, andl the Installment of réinforcccl conerete sheet piling as
a breakwater. |

ti) The installment of reinforced concrete sheet piling as a
breakwater for the raw watci‘ intake shall be a separate con-
struction work,

ti) Cdtlétl‘llcticil of stairs of stonework shall be done as a part
of this construction,

lv) Concrete slabs between the stonework and the fencing shatl
“be part of this constructlon, '

2) ‘Temporaiy Coffering

.*l‘c_mporai‘y coffering shall include all work from the driving
of wood piles In the stycam, and filling in betwecnr them with

earth, ete. until thelr removal.

c) Ptirti(’:uiz}rs of lhe Constyruction

- 1) Stonework



| i) Stones shall be sct with mortar,

ii) Stones used shall be That domestic stones, with apj)roximalc.
length: ol‘?BS em, | |

i) 'l‘her_c shall he ;1'16 definite limitations to l:he shape ox size
of stones cxeept length, hut uselo_lf'vcry flat stones alil stones
with both ends pointed should he -dvoided, '

iv) Backfilling with cbbhld&ton_c_S_ shall be as indicated in pertinent
(Ir'u:wi_ngs , except that the quantity used may require changing,
_depénding on 'l'oun(l_a[:iou conditions, |

.v)' In casc of weak ground foundation or for earthwork lmnks,
backlilling shall be 60 em near the base and 30 em thick al the
top, ' However, wherc the foundation is comparvatively i,
‘thickuess at both base' and top may ‘be 30 em.

vi) Stonework shall be adequatcly c_d:;solidated togcthei‘_ by pound-
ing in binder concrete between tli_e stoies,

vil) The slope for stonework shall be as Indicated in drawings,
but where conditions at the site ave such that there are unusually
large amounts of earth embankment work, changes may be made
after consulting and ohtainlug approval of the Kngincer,

2) Reinforced Concrete Revelment Work

i) Shapes and dimensions shall be as indicated in the drawings,
ii) The revetment work shall use Thal-produced domestic “I-type
material,

iif) Tencing shall extend underground more than 50 cm below the
planned xiver bed level (1301, 400 m),

iv) Cracks between concrete-shect piles and fencing used in
colle ﬁlams shall be rendered watertight by filling in conerete

30 cm or more over the erack,

v) Concrete sheet piles for hreakwater use shall be as specified
in section . 2-1-L-¢-3,

vi) ‘I'be thickness of fencing shall be changed when carih pres-

gures so require,
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vii) Before driving piles for revetment work, test piles shall
be driven to ensure that piles will not fall or sink due to theix
weight,

ﬂ*iii)‘ When, as a resu_lf of driving test piles, it appéars that
piles may sink under thoir own weight, the Contrzw.tor must
change sititably the length of the piles, aftex 'coﬁsull;ing arcl
obtaining the approval of the lingincer.

3)_ Conerete Sheet Pile Work

i} Shape and dimensions shall be as indicated in the drawings,

if) The sheet piles shall be of Thai domestic manufacture,. and

the erack moment shall be as inclical.e(l_ in the chart below,
Chaxt - 2-1-l-¢-3 — Concrete and Crack Moment of

Sheet Piles

Sheet Length . Crack Moment : o
Pile No. - (mm) tm /shect o tm/m Notes
t 4000 .00 . 2,50 T
2 6000 L. 20 m3. U0 i N
3 9000 2,40 - 6?‘('10 - N
1 L1000 3. 60 2,00 ?1?32 r;gé 215,2 ggth 4 11000)
5 12500 { ° 5,20 £3. 00

ili) The concrete shect piles shall be waterproof type with
trimmed edges, and fitted with guide way metal, When driving
the piles, the Contracior shall exercise the ubimost core that

the point of the pile is not wwisted, aud that theve is no slant.

2-1-2  Grit Chamber and Raw Water l’ump_ﬂw_c.:dl‘L .

a) Scale of Strycture

Facilities at the raw water intake site shall consist of intake
gate, scrcen, gril chamber, punp well, intake punp room, and
intake pumps, and the scale of the structures to he bullt during the

prescat work ave as follows!



D latake Gate
Construction:  Reinforced concrete
Breaddr 2,0 my, 6 gates, total effective width, 12 m
luilow depth In dry periods, 0.2 m
sapacity: 60500 m3/day |
2) Grit Chambey
Construction:  Reinforced concrete
Width: 4.5 m
Length:  Lffective length 15,0 m with total depth of 10,3 m
Flow veloeity in chamber: V = 5.2 cm/sce.
Capacity: 30.25 m3/(lay
Retention time: 5 min, / chamberx
Controt gates: On inflow side, 2 gates, size 1000 x 1000 mm,
square, | _
On outllow side, 2 gates, size 1000 x 1000 mm,
squaxe,
Number of chambers: 2
3) Punp Well
Construction: Reinforced concrete
Width: 4.5 m (lnterior measurement)
Length: 13.0 m {interior measurement)
Depth:  Blfective depth, 1.5 m; total depth 10,3 m

4) Steel Sheet Piling for Revetments

Material:  Stecl sheet pile
Size: 400 (W) x 125 (1) x 7 (L) mm --- 87 m
400 (W) x 125 (M) x 100 mm --- 19 m

b} Scope of Construction Work

1) Revetment Stecl Pite Construction
iy Temporary Construction
(a) Temporavy coffering tn the river, as well as carth revet-
menl work necessary foy construction of facilitics such as

intake gates, grit chambers, and the pump weil shall be part

e



ol this work,

(h) This wor'k'shzﬂ; include all temporary collering, .and carth
revetment work including s removal and attendiang 1;cst01'z1t1011
after scrving its function, | |

ii} Civik oxr Baxth Work

(a) KExcavation, refilllng, disposal of excess carth, and_lmn'king '
shall be included in this work.

(b) Banking the site shall be done with site material to a level
of +308.200 m. Above that level, carth and sand shall be
spread, which will be suitable to plant trees and shrubs, to

2 level of +308. 500 m, as a part ol this work,

i) The building of the intake gate, grit chambers and pump well
shall be pairt of this construction work.

i) Work of installing the screens, control gates, and the
headstock for opening and closing the control gates “shall he
included in this construction, |

ity Pamp facilities and their instaliation shall he a separate
construcktion work.

ivl Concrete foundations for the pumps shall he included in this
present constyuction,

v} Instructions regarding the position for cmbedding bm_np
foundation bolts shall he ascertained from those responsible

for work for pump facilitics, and provision of bolt holes shall
he made as paxt of lhié construction,

vi) The work of huilding the pump rxoom shall be a sepavate
construction job, However, the foundation floox of the pump
room shall be part of this construction,

vil) Construction above the foundation floor slah, such as lay-
ing poox concrete and pbuilding a distributing wiving pit shall be
a separate construction job.

vii) Raw water main at 'l.hc pumps shall be part of this construc-

Lion.
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ix) I%ox this construction, raw water main of the pumps shall
he that portion beyond the contvol valves auxiliavy to the pump
cquipment, a distance of 6 m, which is the standard kength of the

© 300 mwm and 400 mm dia. ductile iron pipe from the vaw water flow
meter oo, | | .

¢). Malters Concerning the Construction

1) Grit Chambers

i) The sheet piling to be installed as a bhreakwater along the
entive face of the intéke shall be done during the 1'cvctliueilt
construction (sectiouf?;--l—l). Sheet piles must he driven in
straight rows so there will not be any cracks or space between,
i) Tor the intake, a concrete wall shall he laid td 40 ¢ abbve
the: rviver bed to pre#cnt the Influx of sand.
iti) The wall to keep sand out of the intake mouth shall be buikt
by laying 'co.ncrct;'c_ brick to a hejght 20 ciy above the present
river bed so that, as the river bed wears lowexr in the luture,
the bricks way be removed If necessary,
iv) The conerete block shall be made at the site.
v) The size and method of laying the concrete blocks shall be
as follows:

Size of blocks: H..190 mm, W. 190 mm, 1,390 mm

Blocks shall be 10 layers in width and 9 layers high, lald on
the 390 mm side, in staggered layexs,
vi) Pores of all concrete blocks shall be closed with mortar,
vil) The flush board installed in the intake shall be hardwood,
with a thickness of 5 cm,
viii) The [lush hoard shall be fitted with a handle to render it
easy o reniove,
ix}  Apertures shall be made in the side wall of the grit chamber
to cnable inflow of undexgrowml water, to maintain balance with
the weight of the grit chamber at all Umes, in order to prevent
floating due to rises in the undergrouwx! water level,
x) The apertures shall be fitted with a 200 mm dia. ashestos-
cement pipe, with cobiblestones und with stone and gravel aroumd
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the pipe outside the cl ambu wali, to prevent influx of earth or
sand,
x1) Placoment of the apertures and of the cobblestones and of
the stone and gravel shall be és épccificd in the (Il‘zt\vixlg§.
xii) Cobblestones anci gravel bildll he Lampcd down ddcquatcly

o thoy will not sink down,
xiti) - Shape and size of the cobblestones dl]d stone and gravel
shall he as 10110wa"

Cobblcstoues. “about 15 ~ ZO ¢in

Stones andl gravel: 4 ~ 6 o
Xiv) “Ihickness of layers: Lowest layex, stone and gravel 30 cm
middle layer, cobblestonc, 50 cm, upper laiycr to the suiface
for moxe than one m. ‘Total length shall be 17 m.
xv) The boundary line sepavating (a) cobblestones plus the sand
and gravel and (b) the velill earth shall be provided with a wood
partition to pl.'eveni the sand and gravel from shifting position,-
xvi) On the outside of the area of the apertures,; steel rods of
% mm diameter shall be instalied as a mesh-like 'grill to prevent
seepage of water or influx of cobblestones,
xvii} The arca of the apextures for the flow control baflle (wall)
shall have inétalled 150 mim ashestos-cement pipe or vinyl-
chloxide i}i})e at intervals from ccntcf to ceater of 50 cm.,
Those shall be assembled, af[.ixcct o forms,
xviii) The concrete of the base for below the control gate on
the outlet side shall be as follows: Lower 90 cm, reinforced
concrete of 112 14 mixture, upper i m. non-reinforced concrete
of 1:4:8 mixture,
-xix) The side wall of the grit chamber on the down strcam side
of the _intaké facilities shall be provided with a drain channel to
dispose of sand when cleaning the grit chamber,
xx) The drain channel shall be I m, deep at ts wpper ond and

2 m, at the lower end.
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2) Pump J}’_g«ll
i) Baffle picxs shall be installed for e:mh pump to prevent un-
stable intake uomliuous or mutual mlmlt,ruu,(, hetween pumps
fn the intake operation,
i) loles to ‘receive bolts for metal fittings to ch\'cnl vibration
ol suction pipes slmlt e provided at the time of laymg) concrete
or the side walls, _
iti) Steps and manholes shall be provided in two places fo.l:_
entering the pump wells,

%) Steel Sheet Piling for Revetments
i) Adtex laying the concrete b_a..s'o and the lower walls of the it
chamber, supporting timbers shall he reptaced hy replacement
timbers insexted between the sheet piling and Uhe wit] s,
i) The I‘CDl{iL‘“CIHCIlt planks shall be spaced and fuserted in the
grooves of the sheet piling,  About 80 cm is desirable,
iti) chlda,(.m(,m. for the sccond stage strut beams shall he dnnc
whea the laying of conuctc.lor side walls is completed o just
below the second stage stiut heams by wsing inside the side walls
discarded material from the 3vd stage styuls,
v} Taking out the replacement materials shall be done after

laying concrete for strut beams for the upper scction,
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2-1-3 M(_etal lfapl'gggltm

a) Sgale of Cpnstr'uctlou
1) Bax Sexeen, | . ,
A sexaper-type har screen shall be instalied between the grit
“chamber and the intake to collect forelgn matter. ‘Thc fac'ility is.
designed with two tnlet channels 4.7 m.. wide but to facilitate iUs
construclio:n,' transportdtion, and ‘installatibﬁ,' picis shall be buill‘ﬂ '
in the centex of the channcl‘s, aml. foux bar secrcens pr ()v‘l({bd
The specifications shall be as follows: '
Construction: Stce_l
Water channel ‘width: .15 m
Leight of water chanuel: 4,1 i (VClllL‘ll nmasuwment)
Slope instailed; 75° '
Width beiween bars :. Bifective width, 71 mm
Number: 4 |

2) -"\yﬁgg};__(lpntrgl Gate and Ieadstock

_ Four square type water control g_alcs',.ea(::h‘ 1000 mm x 1000
mn, shall be installed on both slcle's_,' inflow an_(l'oulflcw', 401’ the
grit chamber, in order to control flow volume.

The opening and closing 0.[ these gates shall be by external
scre‘w -lype manually-operated hoa(lstdcks . '

Type: lxternal 'scrcw, squaye type, sluice gate

Dimensions: 1,0 m x LOm

Max.imum head: 8.0 m

S;ﬁindlc: 50 mm dia, ; matexial, SUS 50

‘Number: Inflow stde, 4

Total 8
Outllow side, 4

3) Mang Rait, |
GS pipe shall he-installed as ralling fox the‘ce'ntr'al area for
walkmg, a10und the sedimentation chamber, and the serecn openings.
Structule. GS pipo, I 1/4" dh., welded

Helght: Lo m
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' .l)is_tancc hetween suppoxting 'i)osls ¢ 05 m
_ I'lorizc}ntal supports: 0,5 m
4) Graung . © | |
' ‘The pit fox _w;'ts_te'g"rit Trom the grit chamber (pit width, 1,0 m,
length l?.2_'m) shall be _‘covere(_l by grating, |
- Structuwre;  Steel j)latc 1.5 x 50, welded
l)iineﬁs’ioﬁs:. 1,00 m % 510wy (1 block)
Number: - 17 blocks
5) Mauhole Cover and Stairs |
Stairs shall be _pmviclcﬂ to get in and out ol the tntake, the grit
chamber, and th.o_'pump' well, - On the downstream side of the sereeh,
manholes covered ‘\w..'ilh.a checker plate shall be installed for the
grit chamber and for those preas with slabs of the pump well,
Stair: Round'bar, 19 mm dia.’
Manhole cbvcz::' Cl.le(_zk'er plate, 4.5 mm thick
by Boope of Coustruction Work |
() All work in Sé_ction 2-1-2 - inchc(ling' staiys, manhole covers,
grating, hand 'raii, headstock, and water control gntes., and all the
hay scréens for the pump wells and grit chambers - shall be included
© in this construction woyk. |
2) ‘The manhole cover, stairs, etc, for the drain pit and flow meter
pit shall he cxcluded from the construction hercin specified.
3) Locations of bolts, hamd rail, etc. are as specified in the draw-
ings. But the providing of imbedded holes hy forms shall he included
in the civil works construction, Howevex, the work and moxtar for
cimbedding work is included in the comstiuction work herein described.
©) Mattors Concoxning the Construction Work

1) Bar Screen
1) Double-screw bolts shall l_}bld the entire s.crccn l'dgclhcr, being
passed at right angles through the flat surface of the sieel members,
95 m by 5 mmy with distance picces inserted at set intervals,

and the whole tightened together,

; C2-12



i1) "The width of one bar scrcen is to be 2,15 m, but to Fcilitate
transpoxlation, instalhﬁion, and removal, each shall he in two
sections, fastencd togethexr by comnecting bolts at the time of
installation,

i) The bar screens are supported by steel forms, lastened on
by bolts, The supporting steel form is faslencd by l):_ﬁlh ends Lo
vic concrete walls by foundation holts,

iv) The angle for attaching the screen shall he approximaiely 75°,
v) The hand-model scraper shall be fabricated at the cons.u_'uc(:‘iun '
site according to the drawings.

2) Sluice Gate and Opexation Stand
i) ‘Fhe main parts of the dooxs of the gates, the [rame, cte, shall
be of good quality cast iron, of thickuess adequate to withstand the
maximum still water pressuves, and with ribs attached, so hat the
gates are safe even wndex instantaneous shock pressures,
it} "Fhe surfaces of the gates exposed to waler pressures, including
both deor and frames, shall be of brass ox copper sheet, firmly
fixed with screws, and put together, and so finished that there is
no water leakage,
iii) Bath faces of the gate for retaining water, shall be provided
with wedges so that they fit together well, and are water tight
even at times of maximum still water pressure.  Also, siop screws
shall be provided to enable adjustment of the degrce of contact or
fit,
iv} Spindies shall be external screw lype and shall he made of

SUS 50. ‘Fhe screw thread shall he of cast bronze, BC 6 make,
amd shall rotate smoothly,

v) The spindle for the inflow control gate shall be protected with
cast-iron pipe to prevent damage,

vi) For the protective piping for the spindle, double-flanged cast-
ivon pipe shall be used, with metal fittings to prevent splidie vibya-

tion midway Inslde the pipe.
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vii) The prot,cctivc pipes shatl consist of two double -Tlanged 200 wm
diameter cast ixon pipes, of such length that the Manges can be
connected in the middle,

viii) Bolts shall be provided, imbedded i the lo'wcr side of the

top slab in which the pipes axe attached, and rigidly fixed in place
with mortar o i)'r:cvcnt bending o falling,

ix) The headstock shall be manually. operated, external screw lype,
and so made.that. manual closing and opening will be casy to per-
form even when there is maximum still water prcséurc on the gates,
x) The positions of the fitting bolts, ctc. shall be checked by
consulting drawings, andt the bolt-holes sliall he chiseled in the
concrete; alter consultation with the supervising engincer. '

xi) The specifications for materials for the gate shall be as listed
in the chart below,

Chart 2-1-3-¢-2. Matexials for the Cates

Pt emmns, e

Item Material [Eiuantity ltem - Material Quuntit;T
Anchor Bolt Sl;r;l, 28111\1—_1—:% 12 Guide C 20 2 scts
Stopper Bolt SIS 2;““. pA Gate TC 20 | se
Stud Bolt 58S 41 22 ||ttrame G 20 I set
Coupling I'CD 45 2 Frame Seat BC 6 1 set
Spindle SUS 50 | Gatle Scat BC 6 1 sct

Hand Rail

i) Moles for iustalling the hand rail posts shall he provided fox by
prepavatory forms, ‘The supporting posts shall be adequately insct
using mortar (mixture of 1 : 3).

it} Railing pipe shall be assembled by welding. ‘lhickness shail be
adequate to prevent collapse cven under stress or shock.

Iii) Bolt holes and other holes in the concrete shall he of the
minimum size necessary for metal fittings, and after installation,

all holes shall be carcfully filled with mortar,
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4) Grating
Steel plates 4,5 x 50 shall be used, assembled by welding,. and
fabricated so as not to be twisted or deformed, |
5) Manhole Covers and Sfaixs _ _
i) Manhole covers shall be 4 5 mm thick steel shcot, 1elnf0rced
by a welded vib L -~ 35x35
i) Stairs shall be of !9 mm - dia. round i.}ufs'_, get more than 10
¢m into the walls, | ' |
ili) Insertion of step bars into the '_Walls Shal_l be provided for by
loles fbl'l;letl during pouring of the concrele or by chiseling into
the walls,  After Insexting the bars, the holes shall be carefully

fitled with mortar,

2-1-4 Plping, Works | |
This piping is to supply water from the intake plant's watex supply
tank for lubricating the raw water pump facilities, 40 mm VP pipe shall
be laid from the water scrvice main of the supply tank, and connected
dirvectly with the lubricating watex Injection pump which shall be provl(_led
for the pump room,
a) Scale,

Water for usc in oiling or lubrication of the central bearing,
Method of Injection: Automatic injection on outer surface
Injection pressure: 1,5 ~ 3 kg/cm2
Injection quantity: 10 ~ 15 liter/min,

h) Scope of Work

All work includlng laying uwnderground pipes and civil works re-
quired within the scope of the work to provide a watex supply,
¢) Maters Concernlng the Construction

The provisions of 2-1-12-c apply.



2 1-5

Raw Water Pamp Hquipment_

Raw water punps shall be installed in a pump room to be built above

the Raw Watey Pump Well,

Two types of pumps shall be Instatied in

oxder to send water gsepavately to the Chiang Mal Water Treatment Plant

No.

I and to the Proposed Water Trecatment Plant,

Installation of the

pumps shall be done successively for each stage to prc'vide the proper

capacity for the volume of water required,

to be installed are as follows,

Chiang Mai
Wateyr Treat-
ment Plant

Paton Watex

The capacities and numbers

st Stage on | 2nd Stage

[Completion

Lompletion

3xd Stage on
Completion

on

Volume and
Number of

Pumps Pumps

Volume and
Number of

Volume and
Number of
Pamps

Notes

7700 m3 /day

5.35 m‘3/ min
| X Z pumps

17800 m3/day

Treatment Pla_m'

12,22 m3/min
X 2 pumps

a} Specification for Pump }?!qulpmeg!;_

1) Raw Water Pamp

VS Y

i) Method of Operation

7700 m3/day

5. 335 m3/mm
X 2 punps '

35200 m3/day

12, 221113/111in
X 3 pumps

/700 m3 /day

5,35 m3/min
X 2. pumps

1 Stand-by

52800 m3/day

12,22 m¥/min
X 4 pumps

.

I Stand-by

- Independent operation for the intake plant and water treatment

plant,

i1) Specification of Pumps

Total Life

Revolutions

Number

Generator Output

r\”\\\\ Place] (,hiang Mal Water
P
Item \ Treatment Plant
Type Motorx, dhect coupilng
Vertical axis dlaganal
flow pump
Diameter #250 mm
Capaclty 5,35 m3/min

48 m
(450 rpm
80 KW

2 each

s bt b,

Paton Watexr
Treatment Plant

e e o s e A e R et e e

Mo!.m direct coupling
Vertical axis diagonal
flow pump

#300 mm
12,22 mS/'mlu
43 m

1450 rpnma

150 KW

2 each

Notes

BT TP PSSR

External
Plushing Type

S0 Hz, 380V

I Stand-by
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it) Raw Water Pump Accessorles (pexr unit}
Sluice Valve {manual): 1 cach
Check Valve! 1 cach
Gompound Gauge: | each
Air Valve: | each
sSuction Str’éine_r: t each
Flexible Coupling: 1 set
Standard Accessories: | set
Othex Requiljed Items! | set

2) Middle Shaft Bearing Lubxicating Watex Pump

Middie shaft bearing lubricating water pump shall be installed in
a pump 1'00|i1 in order to fc{-:(l lubricating watex to the Ra\v Waté_r punips,
iy Method of Operation _
Starting of the raw water pumps shall act to start in unison the

jubricating water pumps, |
ii) Specification

Typé: Volute p.ump (for bhigh Vift)

Diameter: ¢40 mim

Capacity: 0,005 1113/min

Total Lift: 23 m

‘Revolutions: 1500 pm )

Gene ratoxr Output: 1,5 KW (50 Mz, 380 V)

Number: 2 each (1 stand-by)
1if) Lubricating Watex Sup'p'ly l’umb Accessories (pex unit)

Sluice Valve: 2 cach

S_tandard Accessorles! 1 set

Other Required ltems: | sé.t

3 Gxit Chambex Sand Pump

1) 'Spec‘iﬂcat‘ion_ | _

Type: Motor, divect coupling submerged pump {portable)

- Diametexr: 100 mm

3 ;

-Caj)aélty: 1.4 w*/min
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“Total Lift: 10 m
Revolutions: 2950 rpm
Gen’e'ratt')r‘ Output: 5.5 KW (50 Mz, 380 \’)
Number: | each
i1y Sand Pamp 'l'itmipment. Accessorics
Hose Coupling; |1 set '
Rubber insulated cable for meotor: 50 m
Switch with Sfa.fety <fcvi'cé for motor: 1 ecach
Hose: | set
: Standard Accessorlesé. l set
Other Required Items: 1 set
b) Ssope of Waxk
1} Installation of Raw Watex Pui’n ps
2) Instailation of Middle Shaft Béai‘ihg Lubricating Water Pump
3) Iu_stallatim{ of Grit Chamber Sand Pump
4) The concrete foundations and bolt holes shaill be part of the pump
well construction, _ ’ |
3) The metal fittings to prevent vibration of the suction plpe shall
he installed in llﬁs work. | |
6). Provision of holes fo install the metal fittings to prevent vibra-
tions shall be pant of the pump well constyuction,
7) Hoist work shall be part of the building construction,
8) Vinishing of walls where plerced by the discharge plpe shall be
part of the work hexrein detailed,
9) Piping for the raw wateyr pump shall he provided to the wall on
the inflow side of the flow nﬁeter chamber, as paxt of the work here
described,
10) Plping for supplying lubricating water shall be laid to within 1
meter ovislde the wall of the raw water pump room, and all neces-
saxry piping in the pump room shall also be done as part of the con-
struction herein described,

11} Civll and easth work, requived for piping, shall be Included In
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this work, _

12} The work of instaliing for the piping is excluded fl‘(:)n_l the work
~heretn deseribed.

18) The various electric wiring necessary for the work herein
described shall be done as pa.rt of the e’lectric woi*k '

i) An eddy preventive bafﬂe walt shall be const;.ucle(l as pait of
distribution pump well COllbLlUCthll wmk

c) Detalls of the Ccnsuuotlon

e e e ey

1) General matters concerning pump equipment installation wérk shall
comply .Wil:h section 1-4-1 () ~ (¢} and necessary documents shall be
approved by the Engineér. ' |
2) Installation of pump equipment shail be as detailed in the Drawings,
3} ‘The Afr Valve on the detivery pipe shall be 13 mm, in diameter,
Place of its installation shall be as indicated in the Drawings,
4) Dstallation, |
i} During installation work of pumps and other necessary equipments,
the Contractor shall take care not to cause damage to other struc-
tures constructed nearby, |
i) Before commencement of the installation \erk, installation detail
deawings shall be subniltted to the Hogineer for approval, igh
quality liners shatt be set on the foundation bed and all equipment
installed accurately,
i) When lnbtallmg small diameter plpes, the inside of all pipes
" shall be cleaned to prevent rusting and accumulation of dust, Cocks,
nipples and unlons shall be used fox the pipe installation work so
that disassembling, inspeétion and maintenance can be done easily.
Pipes sh.al_l ke ins:l;alled -ﬂrmly » using metal suppoxting fittings.
1vb) fn case a holst i3 used for the fabrication and installation of
pump equipn_lent .' prlor-approml of the Engincer shall be obtained,
v) Inslallatlon shall Be done ‘in consultation with and with the ap-

proval of the Englneer.



5) Inspection and Tests {1-4-1-b and e)

Inspection and testing of pump equipment shall be done as follows
- in accordance with instructions of the Lngincer.
1) Inspection and Testing at the Factoxy
(a) Performance test -
{b) Pressure test
{c) Inspection for accessories, amd valves
(d) Inspection of the hoist
{¢) Inspection for electric cquipment
if) Inspections at the Construction Site
(&) Operation test .
{b) Inspection of exterior appearance
(c) Inspection of piping
() Ins_ﬁection of wiring
(¢} Inspectlon of painting
(f) Other nccessary Inspections and tests required by applicable
standards, rules, oxr regulations.

(g} Other inspections and tests ordered by the Nngincer

2-1-6 Drain Pit,

Sand and grit from the grit chamber shall be discharged into a drain
channel Installed in the grit chamber, using a portable pump. This waste
shall be .discharged from the far end of the channel into a drain pit, built
In a corner of the downstream side of the intake plant, and then be dis-
charged Into the Ping River. Reinfoxced concrete plpe shall be used,
connecting between the river, the drain pit, and the grit chamber,

a) Scale of Structure

Drain Pit: Relnforced concrete
Inside dimensions, 1.2 m x 1.2m
Depth, 3.2 m
Checkered plate, 1459 m x 1459 m, and 4.5 mm thick
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Ppe: Reinforced concrete pipe
Inner dlameter, S00 mm

b) Scope of Work

1) Included are all tilc_civ{l or eaxth work from the far end of the
“drain chamnel of the grit chambex td the pit, and from the pit: to the- |
Ping River, plus all work fox éoiistruction of the pit, for operation
and control facilities, and fox the manhole cover, and stairs.
2) Gradient mortar at the bottom of the end of the drain cﬁhamiel_
for the grit chambex shall be included in the work herein detalled,
3} Repair of walls at the join of the drain channel and sand disposal
pipe shall be included in the work herein detailed, |
4) Anchox block fox the discharge pipe to the Ping River shall he
included in the work hexein detailed, |

o) Matters Goncexalng the Construction
1) Con.lstructi(m_of the pit, and its piping, and the location where the
piping is laid, shall be as shown in the drawings,
2) Smooth mortar gradients nn'm.be made leading to the middie of
the pipiﬁg, s0 that sand or grit will not remain in the bottom of the
chanmnel ox the pit,
3) Laying of pipe frowm the pit to the Ping River shall be done at the
same time as the revetment construction work., The stonework shall
be done after the pipe has been laid,
4) The end of the dischaxge pipe shall be reinforced with concrete
(1:4:8) to prevent slippage. _
5} ‘The manbole cover shall be made of 4.5 mm, thick steel plate,
reinforced by welding steel ribs in L-shapes o1 cross-shapes,
6) Uandles of 19 mm, diameter round bar shall be welded in two

places on the sides of the manhole cover,



2-1-7 _Flow Meter Ghamber and Anchor Blocks

Raw water shall be sent by raw water pumps by separate mains to

the water treatment plants, to the Chiang Mai Plant by a 300 nun dia,

main, and to the Paton Plant by a 400 mm dia. main, An orifice meter

: +
shall be provided at the intake plant to measure the raw water flow

volunie,

Main Specifications

a) Type fi"d

1) Oxifice Metex

T A At e s e i i 8.4 e

Water

Paton Watex

. g

Flow Volume
Pressure

Material

2) Lt

U R

0 ~ 320 ~ 370 m3/hr,

0~ 4.8 kg/cm?

Caxbon ox Stainless

0 ~ 730 ~ 900 m9/hy,
0~4.3 kg/cm2

Carbon or Stalnless
Steel ‘

Reinforced concrete construction

Inner dimensions, 3.0 m x 2,5 m; Depth, 3.0 m

3} Pit Foundation liling

Wooden piles:

4} Protection for Deformed Pipe

Concrete (Mixture 1:4:8)

Y

End dia,, 12 cm; Length, 3.0 m

3} Piling for Protective Base of Piping

Wooden plles: End dia., 12 cm; Length, 3.0 m

b) Scope_of Work

.o | Chiang Mal o
Ia(n.lity T'reatment Plant - Treatinent Plant Notes .
Type Ring Tap Ring Tap

MD:émc;ter 300 mm 400 mm o

Data glven are
minimum,
average, and
maximums,

1} Included shall be all work for civil or earthwork in connection

with bullding the flow meter pit, for construction of the plt, for pro-

viding the meter and {ts installation, for the work of fustalling piping,

and for the manhole cover and stalrs.

2) Installations fox the work here detailed shall in¢lude those from

the special plpe connecting bhefore and aftey the orifice meter and the



single straight pipe on the downstream side,

3} Repairs where the pipes pass through walls shall be included,

4} ‘The meter itself and .its lnstal‘la.tion shall be included in the work
heve detailed; the rece‘_ive.r-" and transmitter, etc, shall be a saparalte :
different 'w:ork | ' _

_5) Anchor block f01 the discharge pipe of the pumps and driving piles
for their foundatmn shall be included in the work hexe detalled

c) Matters Goncemlng the Construction

1) The upper plate for the pit shall have the bmface contacting the
pit wall scaled with asphalt to prevent leaklng in of rain water, so

- the type used 'may be a cdnc_fete plate set on the wall, and independent
of the side. walls, | |
2) The uppc_a'r plate shall be 50 cm wide and 3.0 m long, and made
detachable, with joint sealed as descrtlﬁed immediately above,
3} A manhole shall he prbvided“in the one-piece upper plate. - The

manhole é_o\ler shall bhe of checkefed plate, 4,5 mm thick.

%-1-8 Site Prepavation (Intake Arca)
a) _§9.z1.l_fz_'9£,'_E'Q.zts'i_t_e-:u<3..£.i:;'33..= |
~ The site foxr the intake plant s located on the right bank of the
Ping River, extending about 34 m along the viver bank, and about 40 m
in width, appfoximately square in shape, The area is about 1400 m2,
The designed flood level is set at 308,000 m, while the present height
of the ground is 4307, 660 m, so that an 80 cm carth fill or embanking
to -l-368. 500 m is designed;
Site area: . about 1400 m?
Deslgned flood level: +308.000 m
Designed gfo’uml level: +308, 500 m
b) Seope of Work
1)  Work for the construotion here detailed includos the following
i) l’ml)ankmg '
i) i;f;xlgls_cal)inag
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tif)
vi)
. 9

vi}

vil)

viii)

Building an entrance oy gate

Fencing

Building revetments

Simple paving within the plant site

Site drainage

Replacing _oi' di‘essing soll

-

1) Eaxth banking shatl be to +308.50 m, -

2) Banking shall be with excavated eaith, and cobblestones and large

material shall be removed and cleaned away from exposed surfaces. .

3) For landscaping, good quality carth suitable for planting grass

sha;ll be sprcﬁd evenl_y t0 a depth of 10 cm on top ofithe,embanking

earth,

4) The embankment along the road shall have a concrete wall,

2-1-9 vL.'ighting Works and ky&_f:_at'er Sexvice (Intake Arca)

This construction shall include water supply to the intdke plant, the

entrance lighting, and outdoor ligl{tihg.

a) Scale of Construction

1) Lighting Works

Outdoor illumination: Fluorescent kight, 20 W, single tube 4 each

LEntrance lights! Round type, 100 W 4 each

Outdoor illumination post: H, 4,5 m, total length, 5.3 m 4 each

Cable; 600 V, EV cable _ ' 228 m
2) Water Service '

Standing type faucet 2 places

Service main: 40 mm dia, vinyl chloride pipe 50

Road croésings: 100 mm dia. ashestos ce_ment pipe 10 m

b} Scope of Work

1) Lighting Works

B ]

i) Wosk shall include all installations from the hand hole In the

residential avea to the entrance lights A and B, as wall as the four
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outdoor llgllts;'

if) The work Ileré detailed shall include all p'o'rtinen:t civil or earﬁx
work, conorete work, bullding of the hand hole, and laying ‘of the
.trough.

2} Water Sexvice

i) Included shall Le all laylng of mains from the residential arca's
border to the water service, fauccta wltlun the inl,ake plagt, and
installaiion of all faucets, ' -

if) Constxuction of water service piping mthiu bluldmge, ahall be
paxt of the various works for constructing buildings. Included in
the work hexe detalled are mains only to one meter outside the -

buildmg walls

2-1-10  Site Pwpalauon (Resulentml Area)

“a) Scale of Lhe _Construction

The 1emdentia1 arca i& located shghtly upstréam on. the opposnte
side [Lmklng the intake avea and the road, ~The area is about 4200 mz.-

The lodging bouse (for workers and staff members.), the 'g‘euérator
rooim, the electric rdoin,‘ the warchouse, and the water service elevated
tank, ete, shall be bullt in the residential arca,

The, cleslgncd [lood water level is 1308 000 m, while the present
site elevation is only 1307, 660 m, so that about 80 cm of ecarthfill ox
banking shall he done_tc} raise the site to its pla:inéd elevation of
—}‘308. 500 m,

B) Scope of Work

1) Work for the construction here detatled shall include the following:

i) Banking or fills
ii) l.;;lr:d scaping |
iii) Building an entrance gate
tv) Building fencing
v} Bullding revetments, banks, or walls

vi)  Simplificd paving for inside the site
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vii) Drainage foxr inside the site
viti) Planting trees and shrubs

ix}) Replacing ox dressing soll

~¢) Matters Coﬁcerning'the Construction

Section . :2-1-8-¢' shall ‘apply,

2-1-11 Lighting Works (Rcmdential Alea)

a) Scale of Constmction '

Lines. shall be run from the electric power source for illunination
lighting in tho [)OWGL room lnto the switchboard in the same room for
the main facilities, f).om wliich pOWGl shall be supplled to the well

pump and for outdom lighting,

Outdoor lights: Fluoxescent, 20 W, single u_nbé : 9 cach
Gate liglit: Round, 100 W o _ : 2 each
Outdom illumination post H, 4.5 m, total length 5.3 m | 9 each
Cable: 600 V LY cabie : : | 180 m

b) Scopc of Construction

1) All work'shﬁll be lliclud_ecl,.[rom Inside the hand hole outside of
the electric power rbom to the two gate llglis and the 9. lights in the
plant site, _

2) Included shall be all liccessary work for civil or earth ﬂvork,
concrete work, trough, and laying t'l'nderground cable,

3) Work for (I}e hand hole shall not E.)e pact of the work heve detailed,

but shall be ircluded in construction for the intake area,

2-1-12  Water Service (Residential Area)

‘fo supply water to the Intake axea and the residential area, a deep
well shall be dug, and water furnished after chlorine treatment.

Disinfecting cquipment shall treat the water lifted by the pump with
hypochlorine by injections made with automatic and safe disinfecting equip-

ment directly into the discharge side of the distributing pipe.



&) Scale
1) Water Source
o Type: Deep well
Well diameter: | 65 mm
Depth: 25 mi.
‘ Designcd Q'ap._acity:‘ 50 Hter/min, |
2) Litt Punp S
.Type': Autoniatic dee_.p_ and shallow pump
Lift capéoity:’ ._50 iiterﬁniu.- -
Lift: 24 w o
g Diameter: Suction and discharge pipe, | ‘1/4" .
Motor output: 0,75 KW, 3 phase.,.200_\’
3)'. GChlorine Disinfécting.F.quip:.nent‘- _ |

Type: "_Aul.‘omatic'{'lypochlorine injector
Volume of dose:: 4 ~ 16 'cc/min._
Maximun injection pressure: :3 kg/Q_lilz
Capacity'o'f tiquid chemical: 20 Jiters
Tank:

Number; | llniﬁ

4) lilevated Watex Tank o _

| “Consgtruction: _Steel__'plzite coated' wim polyvinyl chldr_icle'
Innexr (ll.il.!.'lel]SiOHSi 1,00 m x 1,00 m
Lffective depth: 1.00 m
Towex structure! wood
H.W.L.: +317.95 m
L. WL, 316,95 m
Capacity: " 1.0 m3

b) Scopc of Work -
1) l)lgging"bf the deep well shall be part of the work herc detailed.

2) I?_01111(lat1011 plles' shall be wooden, of 200 mm diametexr, 3,0

length, 9 piles,  ‘These axe part of the work here detatled.



3) Concmte foundauon work shall bc paxt of the work herein. desc,libed.'
4} The pump room, a woodon smuctme with slale roof, is inctudcd

i the: work hme descnbed _ :

5) Work fm. sewice pipe shall be completed for outdoox water

SelVI.CC (o tlle faucet% and fm indobr watex supply to within one

‘mietey of tho building e '

c) Matters Concemlng th(. Con’s‘tiuctioh '

S 1) Pump liftmg volumes shaLl he tesl,ed to asceztaln that 1equimd
volumes of W"Ltel can be obtained: hom the deep well after the well
digging ls completed - '

E 2) In event the required volume of water is not obtalned, the well -
shall bhe 1‘édug' at a different loclation
3) Testing of water quality bhﬂll he conducted, aud water supplied

~ suitable for drlnkmg _

4} lesL piles shall be driven to ensure that piles will satlsfdctorily
suppoxt the load that the plics w111 bear, '

5) A ladder shall be plowdcd [01 the tower of the elevated tank, so |
that thore W11[ be no dxfﬁoulty i "hecking the tank,

6) Surface plping for supplying or llftlng water shall be GS plpe

Pipe laid lmderground shall he potyvinyl chloncle pipe.

7) lhe inner surface of the elevated tank shall be coated with poly-

viuyl chloride,
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2-2

2-2-1 General Matters Concerniiig The Pipe Lines

Raw Water Main

vy

a) Calculatlons for the Scale of Construction included all -items exeept- ,

ing only the bent pipe between sections, namely, the stiaight pipe,
sluice valves blow off valvc, ajy valves, and the fire Iiydrants
Naturally, bent plpe is aiso included in the constluction ‘l‘he items
listed above am in(iicatcd 1n terms of lengths ‘and number of installa-
Lions. Pipeline_i, at iiyei uo.ssing_s, water courses, an(_l'_ road.crossings
all have their lengths iriciu’dcﬁ in the t’otél .ien‘gtli of 'stralgiir' pipe.

But, since speclai cons iderations appiy to lhis work, tlley are prCially
shown in writing Aiso, the caslngr pipc for tlie Super Ilighway Cross -

ing is shown as SP,

b) Scope of Constthctioil Includes cot_mcctions.with pipe of scctors
before and after, So that the pipéline may function cffectiveiy as a
main route, instaliation is included of iiie hydrants, blow-off vaive,
air valve ete, l’ipciine to be installed for one sector Is shown by a
solid line In the design drawings,

¢) Matters Concerning the Construction

1) Crossing of the Super Highway. shall be done by expeditidus
quick methods, Wml\ing drawmgs of such points of orossmg and
Io: the river crossing shail be shown without fatl to the Engineer,
whose approval shall be obtalned before beginning the work.

2) After laylng plpe, roads must be restored without fail t.o‘ their
originai.cdnditioii.‘ Instructions from tiie Bugineer or the concerned
city office shall be complled with in doi'iig asphalt ox concrete paving,
3) Slulce valves shail be of the double-flanged typc with bolt holes
on the pipeline side conespon(ling to the size of the valve. In case
the pipeline being laid is DCIP, the flanged socket o1 the flange
holes of the ﬂanged spigot shall coucspond in si.ae and flt with the
holes of the uiuice valve, Fox ACP pipeiines both sldes of the
sluice vaive shali use an ACP fianged spigot, and the co:mection with
the pipciino shali bo a Gibault joint,
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4) Al Acp asbostos -concrote pipeline shall have sand spread on top
of thé pipe, after digging ground to lay the pipe. For all road
crassings except the Super Highway, ‘sle'epers shall be used. The
Contractor shall b{-: responsibie' fox using similax suppotting wood
whercver variations ‘In the ground or soil vendexr _'thi's .nepéssary.-

5) In ordex to (Iistlllgllisll, ‘from other slulce valves, th;als_é slujce
valves dividing the two dis.trlbutm'g éystems for Cl_llang Mai.Wa't'ei‘ |
Treatment Plant No, | and for the Proposed Water Treatment Plant
durtug Stage 1, a distinguishing mark shall be fixed to these yalves,
entered on drawings, and submitted to the Engineer. Valves shall
¢lose when turned clbckwlse. & ' _
0) All bent 'pipe,:90° bent, 45° bend and ‘I-biends, shall be located
as shown ln.the deslgn drawings, and fixed in place with anchor
blocks, | | 4

d) Construction for Casing Pipe

1) Gene’ral Matt(‘zi'_-?* _ .
i) This work shall be dong by workmen apbroved by the LEngineer,
ii) Before beginning work, the Contrsctor shall consult with
contractoys foy othei‘ distributiné main construction for this pro-
ject, then shall make a work pl'an .an(t work schedule chart, and
submit this to the Engineer for approval, e:wuring that no delay
oi' inconvenknce is caused to the progress of the construction as

a whole,

2) lixpediting Work for the Caging Pipe
i) When driﬂﬁg in the pipes, the axls line and the heights shall
he checked, and the work shall be so exceuted that deflections in
the axis d¢ not occur,
ii) If, while ihsurling the piping, [t éppeafs that the embatking
hehind 18 not strong enough, the Contractor shall make reinforce-
ments with concrete.
tif) Concxete to reinforce banks shall use steel rod reinforcing,

and shall be cured till It reaches a strength fully sufficlent to
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bear the pressure of forcing In the piping. Pressure must not be
appiied immediately after laying, .

iv) When driving in the pipes, work. shall he done so that the
ground avound the end of the pipe ls‘ uot broken down. Larth
which gets inside the p'lpe“sha'll. be cleaned out,’ Diggihg ‘sh_all' be
done preparatoi:'y to driving in the piping, Work sliall be done so
as not to weaken the eaxth avound the piplug. |

v} Pipe joints shall be sealed with a sealing compound to. prevent
influx of fine sand or underground water. - Also, the insexted end
of the piping shall have proper drainage equipment so that drainage
will be completely. effective,

vi) If the Engineer considers it necessary during the work of
drivi_ng the pipe, sample matexial shall be gathered each tiﬁ:e
thexe appear differences (n the nature of the seoil, The Contréctor
shall then make geological nﬂaps for soil st‘mta',' and must submit
them to the lingincer,

vii) The work 6f driving the pipe shall be, as a hasic'policy,
done on double .shl[ts, day and nig‘ht. If special circumstauces.
arise, the Contractor shall do as divected by the Engincer.

viii) When impediments, or watexr, or sliding of earth, etc, is
encountered during the work, the Contractor ahall repori to the
KEngineer,

ix) The Contractor shall, in the course of the work, excrcise
caution at all times as to conditions axound the working site so
as not to affect adversely nearby buildings, and must build nec-
essary preventative Installations,

x)  When crevices appear arvound the pipe, they shall be filled up
immediately by thorough use of cement grouting.

xi} Gx'outing shalll be doﬁe'at an appropriate interval from the

- inney face of the pipe, The mixture shall be determined with
reference to soil conditions, and the pressure at which ft is in-
Jected shall be as directed by the Engineer. The Contractor

shall {nform the Lngineer as to the plans for grouting, and per-
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form the work under the Bugineer's observation,

a) Scale of Construction
DCIP |
" Dia, 400 m_ﬁx; length, 2998 m
ACP |
.. Dia, 300 '.nnn;.le.ngth, 4053 m

' Di_n.'. 2150 mmn lengfh.- 70 m
_ Dia. 75 mum; length, 48 m
sp N '_ -
Dia, 800. m:'n R length, 20 m
Dla. 600 mn; length, 20 m
S'lui'ce Valves |
Dia. 400 mm; 1 place
Dia, 300 mm; 2 ‘places
l'Dia.l 150 inm; 2 piaces
Blow-off
Dia, 150 nun; 1 pl.ace
Dia, .75 mim; 2 places
Alx Valve
Dia, 75 mam; 2 places
b) Scope of Construction
Construction for 300 mm ACP plpe shall be from the connection
to the delivery pipe of the raw water pump to the connection with the
existing raw watex pipe for Chilang Mai Water Treatment Plant No, 1,
-Comtructlon for 400 mm DCIP pipe shall be from its comnection to
the raw water pump delivery pipe to the entrance of the planned water
treatment plant.,  All equipment shall be installed as nccessary ox
desirable for the effective functioning of the malwos,

¢) Matters %ggei‘nhg the Construction

et L oAt pi £ S

1) Plans for the future include laying a thixd additlonal main {rom
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thé 1‘aw'wate_r tutake to the Super IHighway, in addition to the two
lines designed for this present construction project. ‘Therefore,

'tille two pipelmés shall be lald as _cliosely togethe'r'a's‘ ])o_ssi.b_le, '
taking precautions fox easy installation of the third pipeline in tho

-~ futuze, I ' o | R
2) l*xcavauon f01 both pipellnes shall be done at the same tnne. |
A connectmg pipe shall be provlded at ong spot, equippcd ‘with a
.valve to close the connectwn. ' B

3) The pipelmes Cross the Super lhghway at two locauons. Woik
- shall be done wn;h due care, in._accordance_\wlh the deslgn drawings
foi’_the road crossing, | Dctailcd'ldi:atviilgs"'of .th_e.'wo'rk Siyall be sub-
mitfed to lihc Engineex 11.1 advance, and .l1is q;yproval obtained béfore
beguming work. _ '_

4) The schedule for makmg connections with existing vaw watel matin
- shall he determined by comulting the anineel. All connectmns
shall l)e (lonc aftel chccklng diameter and type of the pipe to make

absolutely cextaln there are no mistakes, -
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- 2-3 Existihg Watér-Treatm&nt Plant

231

Recelving Wél_lﬁ;o'r Water Treatment Piént No. |

a) Constructlon of the Well

3 Stlucture and Scale

~Typa: Reinforced conczeto

_ Im_xer dimonslo_ns: D 5 S 0 m

i1 = 6.8 m
(nflow. wéll He = () 0 ii\ I well
Outflow well, S 65 m, 2 wells)

Capa_city (inflow _well): 39 m3d

Number of wells- 1

‘ 2) Scope of (‘omuuction

i) Piping near or at the well shall be palt of the constwction, as
detailed in 2-3-1- b Work for Plping around the Well,

i) (,oncmte 1einf01<:ements and wietal. supports for the plping

'mcluded as part of lhis ccnstmctibn shall also be part of this

work,

3) Maiters Concerning the Construction

i) F_omid_atloii shall be _cbncrete piles, Tybe B 3000 ; and 10.0 m
long. There: shall be 13 pileé. ~ Work shall be prcceded by driv-
ing test plles to confirm that Llie piles are adequatcly strong to
bear the load of the construction resting on them,

11) "As shown in the clrawings , Stairs shall be i.‘nstalle(l with a
foundation of two wooc!.cn piles, with a diameter of 100 mm, and -

a length of 3.0 m.

iity As shown Iu the drawlngs, the stairs shall have {nstalled a

hand rail of 1 1/4" diameter GS pipe.'

iv) Steps of 19 mm diameter round bay shall be installed to en-
able descent into the wceiving well,

v) Waterproof moxtar shall be applied to the inblde of the well,
and oxdinary moxtar applied to the outside walls. Details shall

he as ghown in the drawings.



vi} Mortax finish for the '_surf'ai(_;e of the overflow notch shall be
done carefully and smoothly,

b) Work for Piping Around the Well

1) Scale. o
Inlet Pipe - ACP (class 20) D. 300 mm L. 26,5 m
Ductile cast {ron pipe D, .3300 mm . L. 4.0 m
Cut-off valve D, 300 mm one place

Outlet Pipe ' _
or No,1: ACP (class 15) . D, 300 mm L. 23.0 m
Ductile cast iron pipe D, 300 mm I, 3.7 m
Cut-off valve ' D. 300 min  one place.
Fox No.2:  ACP (class 15) Do 200mm L. 7L0m

Ductile cast. iron pipe D. 200 mm L, 3.5 m
~ Cut-off valve D. 200 mim oné place
Prain and Overflow l_’ipe | ‘ .
ACP {class t5) D, 200 mm L. 73.0 m
Ductile cast iron pipe 1), 20.0 mm [, 12,4 m
Cut-off valve D 200 mm one pllace
2) Scope of Construction
i) Intet Pipe
(2) Por the No. !} sedimentation facilities
The existing raw water main (AGP, . 300 mm) shall be
utilized for the receiving well inlet pipe. The location of the
direct conncction from the raw water main shall be as shown in
* the drawings,
(b) Foxr the No.?2 secdimentation facilities
The existing raw water main (GSP, D, 150 mm) shall be also
utilized as the No.2 sédimentation inlet pipe, Location of the
dircet connection to the raw water main shall be as shown in
the drawlngs.
i) Ouet Pipe
(a) For the No. ! sedimentation facilities

The exléﬁng’; raw water main (ACP, D, 300 mm) shall be also
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utilized as the No, 1 sedimentation outlet pipe. lLocation of the
dizect conncction to the raw water main shall be as shown {n
the drawings, |
ili) Drain and Oifci‘fLO\v Pipe _
Existing’ dralnage facilities shall be used as the point of
' disposal for tl_ié dl'éinl pipe. Drain piping shall be Installed to

a nearby drain plt.

1) All connections with exlSting mains shall be done only after
con[irmi_ng'tliatthe mains are undoubtedly those shown on the
drawhtgs ny checking location laid, pipe dlameter and type.

ii) Connections to existing mains must be done while watexr supply
is stopped, Thexefore, the work must he done both quickly and
accurately, : | |

'iii') Cozmections with the exis'ting raw water maiﬁ (GSp 150 mui dia, )
‘shall use sleeve Joints.

iv) At points ﬁf.'he.r_c the pipeline crosses the existing main, the.
Contractor shall check the location and (lep:th of the existing pipeline,

so that there is no interference,

v} Concrete protectibn shall be provided fox the 90° bent pipe sections
and 45° bends in the 300 mm diameter recelving well intet pipe, Dimen-
sions shall be as shown in the "Specimen Dxawings for Pipe Protection,
vi) Valve boxes shall be Type-B cast iron, with dimensions as
shown in "Piplng in the Plant Area Detatl Dyawing. "

vif) The upward projection of the overflow plpe shall be well faston-
éd down with supporting metal filtings, '
viil) Sections of struétnx‘cs through which plpes pass shall have
steel relnforcement,  Pipe shall be installed in its proper location
before pouring concrete, and shall rveccive inspection by the Engl-

neer,
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2-4 Proposed Water Treatment Plant

2-4-1 Site Preparation

a) Scale | |
‘The scale and kinds of wo'rk‘ included in site prepavation éhal_l be
as follows! |
1) Banking ox civil work af.'thc site ‘
2) Constructibn of entrance gates
Type A (witli Ellu:ﬁigiati()l}) 2 places
Type B 2 places
3 Const'ruct'io_n of fence for plant site
) Sllaraeng fence, H.2000 m, - L =97.0m
 (with wooden nameplate , 
1200 (8) x 5400 (L) x 40 (t) mn,
includil_lg fluminator)

. i1) Barbed wixe feh,ce, H, £450 mm e = 475.0 m

ii1) Wooden fence, H.800 mm I, = 280.0 m
4) Work for flag pote pne item

5) Work for paving of site
6, 905 1112

il

i} Asphalt pavement, 250 mm thick, A
- with concrete curb,’

100 min (B) x 200 mm M) N

n

1,435 m
ii) Concrete pavement, 200 mwn thick A = 29.8_ mn2
6) Work for di‘éiuage in plent site
i) Asbhestos -cement drain pipe
_ 150 {Dia, )_ x 3000 (Length) mm
li) Cateh basin, 300 (3) x 250 (L) x 500 () mm 65 places
7) Planting an’d_trhnming shrubs ] set ‘
8) -Sodcfi:ig w_ork . : A = 14700 m?

9) Laying cdﬁcréfe_ slabs (around the lagoon)
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b) Scope of Construction

1) Filling and Banking for Plant Site .

Befo'i‘e :beginning 'coiwti‘uétion on the plant site, the ground level
of the gite noxth of the 1st Stage constiuction, the eastern, western
and southem areas, and the road Lending in flom the highway = ali
‘these areas. must be fxlled and. ratsed to +306 0 m in hclght 'l he
details shali be as .shown In d;awlngs, ‘lhe gzouncl shall not be '
{illed for the areas occupicd by the 1eccivlng well, chemical sed[
mentation basin, mpid sand filter, clt,al walm rcservoir, offico,
generatm house, chemical dosing house, elevated tanL wmc,house.
and lodging house, but only necessaly ground meparatwn allall be

done for cach constxucuou

2} Cons‘tructlon of Entrance Gates

The work shall be comprised of two Type-A front gates, and two
gates fox facilitles within the plant’ mtes.

Installing elu..tric lines to the entrance gatc lights shall be a
separate c_onetluot.ion job,: lncluded i the work for facilities for the
electric metexs.

3) Work for tlle"l?enci_p_g for the Plant Site

'I‘here.shall_ )3(—: constructed a _sl'larjaéng fence along t_lie side of the
plant site with the main. entrance, with a \Q.rooden name plate installed
midway along the fence, Efectric lhu‘_as :to the iighting shall be in-
cluded In a scparate construction jo:l_)-:fo;c-eléctri_c:; meters, The rest
of the plant site shall be encios_edl by a barbed wire fence as shown
in tile drawings, ‘Where othex Ifence.‘s border the property, | none
shall be exected for the treatment plant, Water treatment facilitics
and operatiénal_ facilitics within the plant site shall be set off by their
own wooden fences, l
4) Work for the Ilag Pole

A flag pole shall be erected In front of the office,

5) Paving Ingide the Plant Site

Roads marked off by concrete curbing and auxiliary roads shall
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have asphalt pavcment, to the extent shown in the dramngs.
The approach to the lodge, and auxiliaw roads shall havo conclete
paving on hoth sides of the asphals pavement ' '

6) ka for Drainage in the Plant Site

Drainage w01k shall be done fm the asphalt pavement including
mstalhng catch basins and asbestos ~cement’ d1a1n plpe.  Extent and
details of work shall be as shown n the drawings. |

7) Plantlng and Trimming Shrubs

Planting aud trimm ing sluubs ahall be done for the lst Stage
© construction, ' |

8) Sodding Work'

This shall be done for all areas except the various buildings and
roads of the lst Stage, | ' |
9) Laying Conorcte Slabs

The laylog of pre- cast mmfoxccd concrete slabs around the lagoon
bhall be done as palL of the work hexrein described.

c¢) Mattexs Concerning the Constructwn

1) Work of Embfmkin'g and.-.l?illi_ng the Pl.ant‘Site
Sand from the Ping Ri_vér shall be used to fill and embank the

plant site to an elevation of .11-305. 7 m, Yo embanking. and filling
beyond +73()'5.7 m.oup to #306,0 m., surplus carth fi'dm excavation for |
the lagodli and varfous structurves shall be 'used. The place for
gathering the cacvth to be brought to the sitd shall be deslgnated by
the Engincer,
27) Work for Entrm_zﬁ(_:_e Gates

1) The gate shail be made of light \veig!it steel (JIS '} 3350 ox

equivalent), of square steel pipe (JIS | 3466 or equivalent), of
rouncf barx (SS 41 or equlvaleni:)_ and of steel plate (SPHC or equivalent),
Finish shall he oné coat of anti-rust compound (IS K 5621 or equiv- |
alent) and two coats of ofl paint {JIS K 8515 or cqmvalent)

i) 'lhe post fm Gate A shall he buiit of . sllaxaeng of specified

dimens ions, cqmpped wlth a bronze name plate (150 x 600 x 20 mm
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thick) and with lighting.

3) Work for Fencing ¢ the Planc Site
1) As shown In the dwwings, the fence for the front side of the
plant site shall be Silalaeug stonework and wire net.  Fence posts
shall be of pre-stressed concrete of domestic ‘That manufacture
“The net shall he of vinyl-covered wire,
{1} The section of the fence for lhe front or entrance side of the
treatment plang ‘which bears the wooden name plate shall he rein-
foxced concrete, The n‘an).e plate shall bé' supported by bolts, and
lighting S,h{.ll__l. be provided das .s_hdim in tlgle drawings, _
ii) Barbed-wire fence shall be built with No. 14 galvanized barb
wire 2 mm in diametex and with prestressed concrete fence posts
2. 100_ m in height, made domestically in Thailand, | .
iv) The wooden fence shall be painted with three coats of oil paint
(I8 K 5506 or equivalent).

4) Work for the Tlag Yole
i) The flag poles shall he bu'ilt of three prestiessed concrete power
poles produced domestically in 'l‘llailand {top 120 x f,20 mm, bottoin
200 x 200 nﬁn, height BGOO m.m)'. Metal fittings for the flag shalt
be provided at the toli and middle of the pole,
if) The approach tb the flag pole shall be laid with brick made in
Thatland, '

5) Work fox Pavmg Within the Plant Site

i) Asphalt Pavement

The lower foundation shall be mixed gravel with a thickness of
IS eom.  The upper foundation shall be two layers, each 10 cm, thick
of crushed rock macadem laid with pressure, The surface layer
shall be 3 cm thick permeating asphalt emulsion paving, There shall
he about a 2% gradient from the center of the road toward the .
curk on cither shoulder of the road to facllitate drainage of rain

water,
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if) Concrete Cunh _

The standard weight formula of concrete formed into curb at
the plant site shall be cen‘lent, sand, and gravel in the ratio 6f
P13 16, The gutter shall be done before the road foundations and
the work of paving. | | |
_iii) Concreté-l’avement

The road foundation shall he mixéd gravel, 10 cm thick. The
concrete paving fox the surface shall be 10 cm thick, and the
s‘tandard mixture by weight of k:ement, sand, and gravel shall be in
ratio of ‘12310,

6) Work for Dyainage In the Plant Sitc

i) This work includes providing catch basins and drain pipe for
drainage watér from the asphalt -pavement. The catch basins shalt
be formed at the site uslng concrete made swith a standard mixture
by weight of cement, sand, and gravel in the 1;atlo of 1:13:6.
The drain pipe shall be asbestos-cement drain pipe, Class-A,

150 mm in diameter and 3000 mm long per picce, and single socket,
Laying shall be done at a constant gradient staiting from the down-
stream side, with at least a 30 cm covering of carth,

7y Planting and Trimming Shrubs,

1) Trees and shxubs shall be vigorous and sound, without disease.
~ They shall have been dug up with numerous fine roots so as to be
alﬂe to survive the transplanting. The Contractor shall obtain the
approval of the Engineer as to varlety and quallty when selecting

trees and slivubs,

ii) Supporting posts shall be chayred with fire oxr painted with
creosote, ‘Tielng wire shall be galvanized wire, 4 mm in dia-
mct'er or the equivalent, “Trees and supporting posts shall be
bound together with hemp rope,

iti) Before landscaping, the surface soll shall be turned, and rocks
and other debris removed. Soil added must be well mixed in and

must be devoid of harmful objects such as rocks or gross and tree
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roots, and suitable for landscape gardening. After the transplanting
is fin.lsh_ed, it shall be watered for a suitable period of time and
trees- and shi‘ubs_‘shall not be allowed to wither and die,

8) Socldlng

s wan.

i)  Thailand-produced sod appi'oved by the Hngineer shall be used.
i1} In order that rocks and roots of .wecds should not be contained
in the sod,- it shall be dug uﬁ and cut to approved dimensions with
not less than 3 em of dirt adhering to the roots,
iii) Sod shali be transplanted within thrce days after it has been
removed from its oviginat location, When unavoidable, it may be
stoved, taking apmopriatc precautions witil th(. tmnsplamiug, 1)10-
viding the l* hgineer inspects it before tmn&plamlng
iv) Before sotding, fertile soil shall be spread to a depth of about
19 cm. I‘his soll shall be appmmlate for landscaping, without
debris such as tree and grass roots or fragments of brick or rock.
After transplanting, it shall be tamped down well and fastened down
with wood skewers. Alse, bumus shall be spread thinly on top of
the sod,
9) Precast reinforced concrete siabs {500 x 600 x 50 mm) shall be
laid around the lagoon as indicated on the drawings covering an area
In width 4 m on the south side and 2 m to the easf, west and noxth

sides.

2-4-2  Receiving Well

a) Structure and Scale

Material: Reinforced concrete

Taner Dimensions: D, =6.5 m, H = 6.1 m, lHe = 5.5 m
Outflow channel shall have an outer dlametev
of 9.1 m, inner diameter of 7.1 m, height
of 2.8 m and He of 1,0 m.

Capacity: 53.7 m®/basin

Nuwuber: one (1) basia



i)' Installation of 350 um dia. and 100 mm dia. drain pipeé a'ro.imd.
structures and their pipe supports shall be excluded from. the con-
~struction ltérq detetled.  This work shall be included with work for
“Piping in the Plant Area"_ alid for "Drainage System .in the Plant
Area.'l . | - T ’ . .

2) But, conexete protecﬁon for fhe drain pi}ieé ment‘lon’ed. above around
the bulldingr sumtmes shall be included in the work herein detailed,

c) Mattem Concerning thc (‘onstulctlon

1) As shown in the drawmgs, sand_displacement shall be laid 1.40 m -
thiol%, from a level of +304,'00.m to 4"_305. 40 in, b-:::fore commencing
foundation work A wood retaining fence shall be built adéquate to
prevent this sand Ilom sliding ox movmg |

2). Altex completing the sand layer, plle dlivmg shall be done, con-
_Sistmg of 25 concrete piles, Type B, 300 mm square shape, and
10.0 m long, Before d'riving the piles, tést piles shall be driven and
tested to ensurc that the p.ilin'g is ade(}uately strong to bear its Iéad,
3) As shown in the drawihgs, 'a'.con_c'r'etc statr shall be ixﬁstall_éd.
Two wooden piles, dia, 100 mm, {. 3000 m,iﬁ, shail .Serve as the
stairs foundation, _

4) As shown in the drawings, a 1 1/4" dlameter GS pipe handrail
shall be installed for the stairs and top of the receiving well,

5) Steps made of 19 mm diameter round bar shall be installed so
that one may descend into the veceiving well and its outflow channet,
6) 'i‘hc innex surface of the well shall be coated with watexproofing
moxtar, while the outer walls shall be coated with ordinary mortar,
Details of tiiis woxk shall be as shown in the dlra_wingls.

7) Mortar finish 'f:o"_r. the overflow notch shall be done so the surface

{s flat and smooth,
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2-4-3  Chemical Sedimentation Basin

a) Construction at the Basin

1} Relnforced ‘Concrctd Struc'ture and Dimensions‘
i) Flush Mixing'Bésiu |
Inner Dimehslonsf 190 (B) x 1.90 (1) x 3.8 m (H)
' | (e = 2,10 1}_1)

Number: 2 basins
it} Floceulation Basin
Inner Dimenslons: '4.6 (B) x 9.3 (L) x 2.80 () m | _
| - ' | (He = 2,40 )
Number: 4 basins ‘
ilf) Sedimentationp Basin _ _
Inner Dimensions; 9.1 (B) % 87.10 (L) x 5.0 (1) m
| (He = 4,50 m)
Numbexr: 2 basins '

2) Scobe of Construction

1) Work for the Inlet pipe, 400 nun dia., and fox the outlet pipe,
500 mm dia, , shal.l be included in the work for connecting mains at
the plant site. The ftush mixing basin drain pipe, 150 mm dia.,
shall be included in construction for drain p'lpes. at the plant site.

1) Woxk for the flush mixer, flocculatdr, flight conveyor, ti:ough,
sludge pump, sludge pipe, and lighting facilities for the sludge pump
Yoo shail.all be part of the work for the machinery and equipment
for the proposed water treatment plant.'

iif) As shown In the drawings, the passage way shall be bullt to a
point L5 m from the huilding structure,

3) Mauters Concerning the Construction

i) For the foundation, surface soll s_imll be cut away to a level of
+304.0 m, and replaced with sand to a height of 305.5 m. After
rendering the sand layer firm and solid by wettlng down with water,
and using a roller, the piles shall be driven. Afterward, sand shall

be filled in Lo the specified helght.  Also, before driving the piting,
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test piles shall be driven and tested to ensure that the piics will
have adequate 8treugtl1. to beax their load, _

il) When replacing ox filllng with sand, wood sheet piles shall.be
driven aréuud the locations planned for huilding foundations at a
distance 1.5 meters outside the lines of the foundations, in.or_c_ler

to prevent shifting of the sand, The sludge pit will be lower than |
other construction; thore_foxe, wood shéct piles shall be dxriven in
avownd the boundaries as abové,_ to ensure that crumbling or'éhiftir’:g
of the sai;d layer doés .not’ endange_i‘ the constyuction.

iii} loles of the baffle wall shall be accurately located at the
specified places, Moxtar sticking in the.holes must be cleancd out
carefully, Yrame molding for the holes shall use 150 mm dia,
AGP (asbestos-cement pipe).  The pipe shall be cut to the specified
tength and tightly attached, so that it does not shift during the plac-
ing of the concrete. ‘

lv) Hand rails shall be ! 1/4" GS pipe, with coating, Hand rails
shall not be instatled on the stde of the sand filters, ' Hand railing
for the side of the area for future expansion shall extend as far as
the baffle wall on the downstream side.. | '
v) A concrete stair to descend into the sedimentation basin shall be
- provided on the flush mixing basin side, A | 1/’4.“ GSP hand rafl
shall be installed, _

vi}) Steps of 19 mun diameter round bar shall be installed for descent
into the flush inixing hasin, flocculation basin, and sedimentation
basin,

vii) Concrete steps shall be installed to descend into the pump room.
viii) Pinish for the top cdge of the submerged overflow wall at the
outflow section of the flush mixing basin shall be level, flat, and
sniooth_.

ix} ‘The Inney surface of_ the basin shall be coated with watexrproof-
Ing mozxtar, The outside walls shall be cbated with oxdinary moxztar,

Detatls shall be as shown on the drawings,



x) The basc of the flocculation basin shall have a slope provided

as specified, using cement mortar, in order to facllitate drainage.

xi) A drain pit shall be built in one corner of the sludge pump

room, as shown on the drawings,

xii) Gratingéhali be provided fox three :places. in the outflow channel

of the sc_:diméntation béisih, and for the flocculation hasin, where

_flnei'e_al'e il}étalled-steps. Total installations shall be in four plaﬁ:es.
- xiii) Water-stops, 300 mm in breadth, shall be installed to nullify

expansion élid contraction of concrete; Work shall be as shmﬂm in

the drawings.

2-4-4  Chemical Sedimentation Basin Mechanical Works

Raw water shall be sent Jrom the recelving well to the flu.sh mixing
basin, where it is treated by adding a precipitating compound and by flush
ini‘x‘ing, then sent on to the flocculation baslin. S¢ that the floc may ma-
ture, the water is treated in the flocculator by flocculation, then is sent
to the sedimentation basin, A{tgr separating out ‘the floe, the cleax water
is taken out from the trough in the outflow area of the sedlmentation basin,
The floc from scdimentation shall be gathered into a sludge pit by sludge
scrapers, and sent to a concrete open chamel, by means of the sludge
pump, ‘The flush mixer, flocculatox, and sludge scraper shall be operated
manually from the operational‘board neay at hand. ‘the sludge pump shall
be operable both manually from the operation boavd, aud by a central
timer contyol.

a) ltemization of Machlnery

The specifications lor the various machinery silall be as listed hexe-
after, but egpecial care shall be taken that materials used for moving
parts or for parts subject to friction shall be adequately resistant to
friction and corrosion, Care shall be exercised that the machinexy will
operate smoothly fox long uninterrupted periods of time, Undex” water
parts especlally shall be coated with anti-rust compound, so that they

function with fully adequate efficiency.



B Flush Mixing 'Agil;zitog

Method of Operation:

‘Quantity:
Type: |
Mixer Unit:
Drive Unit:

Revolutions:

_ Attachments: .

2) Flocculation Agitatox

Method of Operation;

Quautity:
Type:
" Mixer- Unit:

" Prive Unit:

Revolutions:

Attachments:

Manuelly tuxned on and off, Blades’ shall
revolve at a fixed speed,
2.38cts

V_efti.cal—'f'ype Mlxin;g Agitator

“Rotor Impeller with Shaft and Coupling

Rlectric Motor with Speed Reducer

(0.75 KW, 380 V, 4 P, 50 Ha)

51,4 RPM o

Walkway with Hand Rail |
Walkway 0.9 m % 3.2 m (steel structure)
Hand rail 1 1/4" GSP

Manually turned on. and off. - Blades shall
revolve af variable speed, '
Power shall be transmitted to an agitator
with 2 speed reducer, using a V-belt and
a V-pulley.

2 sets/Bésin ¥ 4 Unlts = 8 Sets
Vertical-‘I'ype Mixing Agitator

Rotor Impellex with Shaft,i Coupling and
Speed Reducer

Blectric Motor with Transmitter

(0.75 KW, 380 V, 4 P, 50 Hz)

3. 14 rpm -~ 10. 3 rpm

Walkway with Hanrd Rail

Walkway 0.9 m x 5,0 m (steel structuye)

 tland Rail 1 174" GSP

3) Llight Conveyor (Shudge Scraper)

Method of Operation; Maﬁually twxned on and off, Speed of chain
shall be variable,

Siudge Scrapin_g (}apacitf: 0. 264 m3/Ur, per lane (Assuming 0. 2 m/min)
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Type:
Unit;

Double Chain Coh\feyor

2 lanea per set x 2 sets = 4 lanes

Flight Conveym Dlmension

Chain Spsed: - "
' Drive Unit:

Attachments:

-2

3400 mm (W) x 150 m (H) X 70 mm (t)
3.48 m (Pitch) o
(Wood soraper treated with 6feosofe) )

0.2 m/min “ 0. m/min

Electrlc Mot01 with Txansm isslon x 2 sets
0.75 Kw, 380 V 4P, 50 H& ‘I‘mque
1000 kg M)

Moto‘r __Qoyel ,,. énd. miscellancous | ueceséary'

{teins

Provision agalnst Overload: Shear: Pins shall be installed,

4} Trough
FRP

Dimenstons; =

Metal fittings:
5) Sludge Pumnp
i} Sludge Purnp:' s

Method of Opexation]

Type!
Specifications

Numbex:
Attachments:
1) Auxillaxy Plping

= mm S S
250 mm (8) % 3400 rm (L) x 400 mm ()
x 12 items e

SUS-27, 12 gets

Manually l.urned on and off. Mso.s‘hall

he operable by timer,

Horfzontal axis double su(stion volute pump
200 mm (Dia,) x 3,5 (q) 1n3/min X5 m. (H) X
860 rpm x 15 KW

2 pumps (includlng one stand by)
Pressuw meter, standard attachmenm '

Pipe: Ductile cast iron . Dia, 150 mm, L = 1.2‘.'2 m

Dia. 200 mm, L = 33,5 m

Valves: Slulce valve ‘Dia, 180 mni, 8 plsices

Dia, 200 mm, 4 places
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_ Check-valve - Dla; 200 mm, 2 pléces
Attachments:. Metal straps for pipe I set '

1) Scope of Construction

1) The work shall include the making of the flush mixing agitator, -
the walkways, and the agtendant work of installation. | '

2) The m.a'king and installation of the flocoulation agltator éud its
watkway shall be included. ' -

3) The making and tnstallation of the sludge collectdr'_shail_ be In-
cluded,

4) The making and installatlon of the trough shall be included, .
5} The making and installation of the sludge pump, and the laylﬁg'
of its mains shall be included, . . |

0) 'The electric work and facilitles for the flush miking agitatdf,-the
flocculation agitator, slddge collector, and the sludge pump shall be
part of a separate work, and shall be included in the 'co'ns'tr‘uc’tioh of
clectric metering equipment and facilitics, ‘

7) ‘The concrete foundations for t_lle sludge pumps shall be included

in the civil work for the construction here detatied.

¢) Matters Concerning the Construction

1) Manufacturing at Factories
1) The conﬂi‘uéti()n work shall be as shown in the drawings and in
the specifications herein, and shall be carefully executed in com-
pliance with atl applicable standaxds, code_s,. and regulations,

- Mattexs not clearly explaine_d in these speblﬁcations shatl be done
after consultiug the Enginecr, and under his instructions,
iy Workmen engaged in the manuvfacture or fabrication shall be
expertenced and skilled at the work to which they are assigned,
Particularly, welders shall possess those qual.iflcation's_ most sultable
to the type of wélding require.cl, as p.er' the standards set forth in
Jis 2 3801 or its équivaleut (is‘xan‘nh1aﬁon Methods for Quallfying
Skilled Welders and Grading Standards), ‘
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tii) Surfaces which move or arve suhject to contact shall be ﬂnished
'accmately and caxefully, and shali fit vogether satisfactorily,
v} Steel materials shall have any deformatlon or warping straight-
ened out 80 as not to lmp'ai_r the quallty of the material, * The -
hammex'x_Ms_t not be used to éorrect'bent edges, warping or dis-
crepancies, . - |
v) Gear.s of power equipment shall all be machine cut, heat tréated
w.hén nccéssary, “with high res_istémcc to abrasion, ahcl adequately
slrong to stand the requirved loads, _
vi} Cast ftems shall be of high. qualil;y Lssontial parts shall be
specially tu;led fox by flaws or blowholes in the casting. Only
those items which pabS the test shall be used,
vii) When, during assembly, deformation ox other o_bjectlohable
defects are discovered, such defects shall be speedily corrected or
the item replaced. ' '
2y Pabiivg
i) Belove -palntlng','-the Contractor shall suba;\it a plan for painting
to the Engineer, and obtailn his approval,
il) Painting, as a bas‘i(.; practice, shall have the foundation prepared
(cleaning) and one undercoat appllied at the factory, 'The middie
coat, and upper 'finishing coats (1 each) shall he done at the con-
struction site,
iii} Paxts to be finished shall 'hav_e antl-rust oil applied and, as a
general rule, shall not be palnted.
iv} Specification for Vartous Finishes
(a) Rapid mixing agitator, flocculation agltator and sludge scraper
Under watex portions
Primexr coating: ‘Tax Bpoxy coating, single coating
Top coating: Tax Bpoxy coating, single coating
Ahove water portions
Primer coaling: Zine chromate anti-rust compound,
JIS K 5627 or equivalent
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Middle and top coating: Butyl-acetate synthetic |$a111t,
| JIS-K-S_S?Z or eqQuivalent
(b} Sludge pump cquipment '
Pipe valves: Coating shall be JWWA-G-105 or J[WWA-G-106,
' or equivalent ' o '
Sludge pump: As a general priuciph_, i)ail.itil)g ghall not be
done at the construction site,
{c) . lilectric Mcterln_g ftems: :
;A_s a generz{l princ.iple. palntlng sliall_ not he
done at the bdnstruct.io_n site,

3) Installation of Machinery

i) Equipment for Interlox Installation _
{a) 'Adequaté carc shall be exercised that no damage Is done to
buildings ox civil strhctiurés during the work of installing the
various categories of machinery, When it s necessary to tear
down civil work oi"strllcturc, the work shall be done with the
approval of the Engineer, and 1‘est6red to original condition,
Special care shall be taken to msure against any leakage underx-
wétcr. ' .
(b) Before installing the various machinery, the Contractor shall
submit instatlatlon foundation drawings. Under the superﬂsion
and with the a_pprovaill of the Enginecr, the Contractor shall ingtall
good quality liners, etc, on the foundation top, and shall accurately
align the.equipment and install it, _
{c) The work herein detailed shall include only the installation of
the varlous machinery, Rlectrical wiving and connections to the
cquipment shall be a scparate work, Included in the work for the
cleetric metering equipnient,

d) Inspection and ‘I‘eSting at the Construction Site

Aftex compleflon of the construction hexein detalled, the followlng
listed fnspection and tests ghall be done, under the procedures stated

in the forcgoing .scé_tion I-4-1,
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1) Test of capacity to treat water: 16000 1113/day
2) - Test of tui‘bity of treated water: Less than § units
3) Motive power and operaliional_ tests:

Flush mixing agitatox

Fioccul.a'f;ion agii:a_tor

Shudge scraper '

. Sludge pump

4) luspection of extexior appéﬂrance
5) Inspection of'd_eli§ery mains and pipes .
6) Inspection of elcctrlical wiring
7) - Inspection of paluting, coatiugé, and finishes -
8) 'Ihspection for vibration |
9 Other inspection ox 't.est's, required by applicable regulations

10) Inspection or tests oxdered by the Engincer

2-4-5 Chemical Sedimentation Basin Lighting Works

a}) Categories of Lguipment _
Type of Wirlng: Single phase triple line 380 v/230 vV
{the primary side shall be supplied separately

from facilities for eclectric metexing)

‘luorescent lamps 230 V

Outlets 230 v
Attachments: Klectric switchboard one

Fluorescent lamps, 40 W x 2 wbes 26 places

(Method of turning on light shall

be the rapld-start type)

Outlets 3P, 20A 5 places
Tumbler switch 1P, 15 A 8 places
Wirtigy and pipes as necessary 1 set

b) Scope of the Construction

The work herein detailed Includes lights and outlets for the sludge pump

raom, Supply of electyicity to the switchboard shatl be part of the electric

2-51



meter facilities constyuction,

¢) Mattexrs Concerning the Construction

1) l.,lglltinlg_flxtl_ll'es, outlets, as well as plpes and eleciric lines |
shall be included in the work 'he'roin'détail‘ed.. _I*‘aé.ilities.to the texminal
hox shall be cbnsidered to be on the power sotrce side of. the switch-
l)oard. o | _ | | |
- 2) ‘The switchboard shall be made with the outér box of .steel plate,
and high.q’uality 'f_hiiSh.. The frame shall be. adequately strong. - Doors
shall be made of 2,3 mm to 3,2 mm thi(_:k stéel,- and other paxts _
more than 1,6 mm, tiie whole strongly built, Arcard holder shall be
installed imside In a place easy to se¢ so that éircuit munbexs and
function can be ehtcred or written in, The construction shall be. such
that the whole box is eaéy to carry and .:(-I-‘ELSy to malntaln, An attrac-
tive wood facing shall be used for the. olaerdtlng surfaf;e} with only the
handles of the ciréuit-hreaker exposed,” 1In the lb\_véi' part, there shall
be installed a terminal _for the neutral wire for cach circult, Con-
struction shall be such .that testing tllle cut-off of the circuiﬁs may be
done casily and conveniently, Also there shall be built (n the box a
grounding texminal with an outer diameter of 8 mm or more, perfect
both electrically and for the machinexy. :
3) Lighting fixtures shall be of good quality steel .sheet with high
quality flnléh (or of strong plastic) 0.6 mm ox thicker, finished with
a baked enamel coating of the specified color, '
4) Outlets shall be of molsturc-proof construction,
5) Fixtures shall be installed at helghts as listed below,
Switch -~ Fyrom the top of the bottom board: 1.2 m
Gutiets —~ Prom .the top of the bottom boaxrd: 0,3 m
Switchboaxrd —- From the top of the bottom hoard: 1,7 m
- ' | (upper face)
6) Heavy lighting fixtures and ligllting'fixtures suspended frozil above
shall be lnstaﬂed using fixture studs, hickeys, etc, to provide ade-

(quate strength for safe suspension,



7 Wiri'ng shall usc ethylene-propylene electric cable, _
8) To facilitate maintenance, an appropriate Joint box and pull. box,
ete. shall be Installed.

) Site Ihs}uecti’oni‘and Testing

After complétion of the construction here detalled, the following
inspéctioﬁs_'and' tests shall be conducted, in accordance with the procedurcs
listed in the pre‘cétiing Section 1-4-1,

1) Operating test

2) Inspection of outer appearance

3). Inspection of pipes and wiring

4) Inspection for vibration

5) Other inspections and tests, in accoxdance with applicable rules ov
regulation | | |

6) Inspections and tests ordered by the Engineer

2-4-0  Glear Water Basin_

a) Construction and Scale

Structure:  Reinforced concrete

inner dimensions: 4.8 m (8) x 19.8 m (L) & 2.0 m (He)
Capacity: 190 m‘?'/basin

Number: 2 basins

by Scope of the Construction

The 400 mm dia, outlet pipe and the 200 mmn dia. drain pipe for the
clear water basin, which constitute piping avound the structure, shall be
excluded from this work., They shall be part of the work detailed in
“Piping in the Plant Arca” and "Drainage System in the Plant Avea.”

¢) Matters Concexning the Construction

1) An inspeetion manhole shall he installed in the filter basin pipe
gallery. Steps of 19 mm dia, round bax shall be lnstalled within the
basin to permit entering,

2) Air valves for the clear water basin shatl be of steel pipe 300 mm

In diameter. There shall be one per basin for cach of the (wo basins,



as well as . pipe_é_upports. Details shall be as shown in the drawim’;a.‘
3) The inner surface of the basin shall he coated with waterproof

‘morxiar, while t_llé outer walls shall be coated with oxdinaxy moijtar.



 2-4-7 Rapld Sand Filtex

a) Basin Constriotion

1) Structure and Scale

© Structure: Rolnforced conerete
i) Rapad Sand Filtel

Iniox dnnemious 6,4 m % 5.0m
Filter avea: 2.0 i}lz/chahmbeﬁ "
Num_b’er: 6 ch_amb"cf_s
The base of the fiiter b,aslu shall be on the same foundation
slab as ﬁl1e clear water basin, supported on pillars, standing above
the bottom of the olear water _b'asih.-_ |
W) Pipe Gatlery -
'- Innex (iii11611slo'1i3:’ 7.0m B) x 19.8 m (L} X 6,5 m (HY .
Number:- one pléce | ' '

2) Scale ‘of COIISlluC-thl'L

1) The next work shall be the mtellor fittlngs of the rapld sand
filter,
(a) Comprising the work of the interior fittings for the éand‘
filtexs Sflall he the concrete supports and the metal 4_fi'ttings. fox
the following - SGO mm dia. inlet .main, 500 mm dia, back wash
water' maln,. 200 mm dia, 'cie:%lf water pipe, 150 mm dla, di‘aiu
pipe, plus the 500 mm dla. drain pipe for back wesh, the 250
mm dia. smface wash wal.er main, and the 200 min dia, overflow’
pij)c.
(b} Surface washing equipment, trough
(¢) Under drainage, fllter .'media (sand and gravel)
1) The drain pi'p’e, 200 mm- dia, ' from the drainage gallery shall
be excluded from the work herein.deta_iled. This shall be constructed
as part of l;hé work for drain plpes. in the plant site,
itiy The conorete pro!;ectb_u for ‘the d'rabil pipe"descrlbed in the abow_a

clause {if) shail be constructed ag part of the work here described.



lv) The housing above the filtex as \veli as 1ts 1ig_h'tlng equipment
and the work for 'ligl_ltiu_g equipment for the pipe galiery shall all
be excluded fxom the work hexeln desoribed, They. shall be con-
structed as paxt of a sﬁ:parate work for the uppes hou_smg of the
ter, RS

v) :’l‘he paSSagew‘a‘y. from the cbhtrol --centé_r shalt l).e éxoluded from
the work h’er_em described, and sh'au hé' bullt as part of the new
construction for the chemical dosing house. '. |
vi) The c_leai' water basin under the filter basin sha:ll not be in-
cluded ia the _construction hexe detailed. Only work above the
boundary set by the boi;tﬁh of the filter basin shall be part of the
wolk herein (!etailed‘_ |

3) Matters Conccrning the Construction

iy The type of foundation shall be a concrete supported foundation,
As shown in the drawings, 168 :.'einf.orced concrete piles, 300 mm
square and 9,00 m in length shall be dl"iv_eu. Befoxe pile driving,
test piles shall be driven to ensure that the plling s of z_;dequate
strength to suppoxt its load. | _ |

ii) A concrcte stairway shall be built for eutmnca to the pipe
gallery at the west side of the flltex basin. The stairs shall rest
on 4 wooden piles, 100 mm in dia,, and 3.0 m long,

iif) Conexete stains Shall be built to go down from the pipe gallery
foundation slab. As shown in the drawings, a hand rail shall be
installed of 1 1/4" dia, GS pipe.

vy A walkw'ay ghall be installed 2,8 m from the bottom, inslde.the
pipe gallery, Gratlng of steel platé and 1,02 meters in breadth
shail be Installed, Detalls of this grating shall be as shown in the
drawings, ' | ' |

v) So ttiat the sedimentation basin and the filter basin may be join(_ad
into one structure for ease of péssage, a cantilever conerete slab

shall be projected out from the toi) edge of the filter basin,
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vi) For the drainage gallery, 200 mm dia. steel pipe shall be in-
stalled as air venis in 2 places for cach of 2 chambers, totalling

4 places, along with thely metal supports,

vil) The innex slu[ace of the filtex basin shall be coalcd with water-
proof mortal and the outer walls with ordinary moual, Details
shall be as shown in the drawings, _
viil) A manhole for maintenance and checking shall be instalied ‘at
the end-of the (il;aizlage gallery.,  For entlry, Asteps of 19 mm dia,
round bax shall hé installed, - Also, to facilitate drainage, a 1 0%
gradient bhall be provided, wsing pom concrete,

ix) An opening covered with gratmg shall he plovuted in the slab

of the pressure reduction valve for suxface washing.

2-4-8 Interior Fittings for the Rapid Sand Vilter

a) Scale and Details of the Eguipment

1) Scale, |

The contr’oi of each basin of this facility depends on information
provided by the flow controller, the filter resistance meter, the
clectrode-type water level indicator, The filter a.nd the - washing
processes are all operated by manual control, so the operatidn of the
valves of the varlous mains is done (rom the floor stand on the
foundation slab of thé pipe gallexry. The adjustment of the filter flow
volume is donc by moving by band the welght of the counter-welght
type, 200 mm dia. flow contvoller. The scale and extent are as
listed below.

Vilter arga: 6,4 m x 5.0 m = 32.0 mz/c'hamber

Filter velocity: 100 m/day

Filtex volume: 3200 m3 /day /chamber:

No. of basinst 0 chambers {including 1 stand-by)

Water collection faéility: Leopold-type under draln

Control of filtex volume: 'The 200 mm dia, countm; weight of the flow

controller {8 set at a determined valve by

hand.



Suxface washing: FPixed-type washing equipment is used,. Washiug
water is reduced to the speeified pressure by
divergence of the delivory. pipe header,

Back washing: Wash water is uscd from an clevated tank,

| flowing by gravity, '
2) Details of Intexior liittings

1) Delivexy Pipe Facilities .

Infet pipe
Main: (Ductile cast irvon pipe) 500 mm dia. 1 set
Branch: (Ductile cast iron pipe) 300 mm dia. for 6 basins
Sluice valve: {Operation stand rod, 5.7 m long) : _
300 mm dia, 6 items
Back wash water pipe
Main: (Ductile cast iron pipe) 300 i dia, | set
Branch: (Ductile cast iron pipe) 400 and 500 mm dia, for 6 bastas
Sluice vatve (Opexation stand rod, 4,8 m long)
500 mm dia, 6 items
Clear water pipe
Ductile cast iron pipe:; 200 mm dia. foxr 6 basins
Sluice valve! (Operation stand rod, 6.22 m long)
250 mm dia, 6 items
Flow controllex: (Counterweight type) 200 mm dia, for 6 basing
Waste water pipe
Ductile cast iron pipe: 150 mun dia, for 6 basins
Sluice valve: (O;7ex'ati011 stand rod, 6.22 m long)
150 mm dfa, 6 items
Surface wash water pipe
Main: (Ductile cast iron pipe) 250 mm dia, ! set
Branch: {Ductile cast ivon pipe) 250 mun dia. for 6 basius
Sluice valve: {(Operation stand vod, 6.22 m long)

250 mm dia, 8 items
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- Pressure reducing valve: (Pressure reduction, 15 m)
(Secondary pressure, 327.0m) 250 mm dia, I jtem
Strainer: QCast lrpn . | 230 mm dda, ] item
Back wash drétin pipe |
Main: (Ductile c'as_l: iron pipe) 500 mm dia, 2 pipes
Branch! (Sieel pibe) S 500 mm dia, fox 6 basins
Flat valve: (Control platfdrm rod, 3.1 m long)
500 mm dia, 6 items
Over=-flow pipe '
Ductile cast iron pipe: o 200 mu dia, for 6 basins

ii) Drainage Collection Equipment

Type: Perforated plpe
Main: Steel pipe 600 mm dia. x 6100 mm 6 pipes
Perforated pipe: PVC 80 mm dia. x 3100 mm 192 pipes
Metal attachments: for 6 basins
tii) Filtexr Media
(a). Sand: 6,4 m x 5.0 m x 0.6 m (t) for 6 hasins
Standards for the filter sand shall equal or exceed the stand-

ard set for filter sand for waterworks given in "Methods of ’I_‘est-
ing Filter Sand for Waterworks Use" in Standaxd of the Japan
Waterworks Assoclation JWWA-A-103). The standards of JWWA-
A-1038 for sclecting filter sand for wéterworks use are as follows!

(1} Sand shail be bard and wniform with a high content of

quartz. Dixt, clay-iike impuritles, or flat, weak sand shall

not be Included in the sand,

(2) The uniformity coefficient shall be 1.70 or less,

(3) Washing turbidity shall be 30 degrees oxr less,

{4) Ignition loss shall not exceed 0.7%.

(5) Solubility in hydrochloric aeld shall not exceed 3.5%.

(6) Specific gravity shall be between 2,55 and 2. 065.

(7) Abrasion loss shall nol cxceed 3%.



{(8) Maximt_nm diameter shall nbt exceed 2,0 mm; minimum dia-.
metex shall not be less than 0,3 mm, F‘vén in. unavoidable
circumstancea, the % of sand exceed!ng the maxlmum oy -the
minimun shall be 1% or less, : '

(b) Gravel: 6.4 m x 5.0 m x 0.5 (1) - fox 6 basins
(l_) Sle.vc tesfs of filtex 'grav_el'sliall be 4 minutes for mec¢hanical -
Si.l'l;ing'an(l 8 minutes for hand si'fﬂng The proccdure shall _
equal or exceed the standards of the ]apan Waterwo;ks Assocla-
tion’ J WWA-A- 103) for: nmthocls of tebtmg gravel, -
(?) Fllter gravel shall be close to globular, hard clean and
of uniform qu_ahty, and must be without dirt, and earthy or
othey impurities, _ | '
{3) Filter gravel shall have a mimmum diameter of 2 mm and
2 maximum diameter of 20 mm, of four laycxs, each layer 50
mm thick, = The total layer shall be 500 mm thick. ‘The grain
chambers for cach layer are given s;:aﬁlng with the lowest
layex! o
Ist layer, from 12,7 mm dia, to 19,1 mm, 2nd layer, from
6,73 mm dia. to 12.7 mm, 3rd layer, 3,36 mm dia, to 6.73
mm, 4th layer, from 2,0 mm dia, to 3.36 llll‘l:l. '

iv} Surface Wash Equipmen:t_‘ (Fixed type)

(a) Surface Washing Pipe
Main:  (steel pipe) , 150 mm dia, for 6 basins
Branch: - (steel _pipg) ' 50 nmm dia,
Spray nozele: 1" dia,, 60 x 6 basins = 360 itemns

() ‘Trough N 4 x 6 basins = 24 total
Construction; FRP, +=8 mm |
_ 380 mm (B) x 6100 mm (1) x 400 mm (M)
Metal fiitings (SUS 27)

-b) Scope ‘of Constructlont

1) .T he l:oundaxy defming thc delivery mains for the filter basins axe

. as set forth in the dLawings‘ ]ointing for the wash watexr drain pipe
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shall be included_ in :thejwo,rk herein deséz'ibecl; But, jt_iintlng for the
inilet niai:i,- the baé_kivash -,Waterl:_main. and the surface wash water
main shall be part of the \_iror_k foxr conuecting mains \Qithin_the plant
site, _ _ | _ -
2) 'Plpa for air vents for the dralnage gallery and the cléar_'wh_ter
basin shall be part of the civil works construction for the :cablc_i ‘sand
filter. | \
3) Concfete‘suppdrting platforms and .supportimg concrete shall_bé
included in the work hore described,
4) The filtor reslstarlcc meter anci. work for the electrode-type water
level indicatm shall b 8 sepalate construction wmk, included iu thc
~work for electric metering equipment, . '
) Matters Concerning the Construction
1) Pipe Facilitles

i} Reinforcing steel shall be inserted in sections of structures

through which plpés pass, . Plpes shall be installed in their desig-
nated locatlons, and be Inspected by thc'-Enginecl" l':efore. placing the
concrele, '.

ii} Wllén it 18 not possible to' install pipes before pouring the con-
crete, an o;ﬁening shall be left adcquate to Insert the pipe,

i) The opening shall 'bé 'Illled in with moxtar so that it adheres
well to hoth the iihetallecl pipe and the concrete, e.md so there is no
possibility of water leakage.

iv) Pipes shall be provided with supports adequate to withstand wun-
halanced stresses due to water pressures,

2) Drainage Collection Equipment

1) Pexforated plpe shall‘ be installed at the designated locations,
horizontally and at the same, unvarying height. The location of the
perforations shall be kept accurate. '

if) Pexforated plpe shall be fastened down firmly with metal supports
so that there {8 no movement due to the pressure of backwashing

watex,
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i) Poxforated pipe shall be cleaned before installation and provided -
with a temporary cover if construction is suspended or delayecl du1—
ing {ts installation. _ . _ o
tv) Perforations shall be cleaned after hwtallatloh and cufed_xﬁith :
sheeting so that pelfomtlons will not become clogged | .

3) Filter Media
i) Sand

(@) In consicluration that sand will pack and shxink in volume the

sand shall be tamped down,
{b) (am shall be exercised that shock or excessive load is not
";)laced on the smfacc washing equipment or on the lower water
collection facilltios during the tamping. .
i) Grayel,
{a) So that the gravel layers shall not be wneven, grb.vel_ shall be
spread evenly in caveful succession of layers, from the first, low-
est layer to the top, |
{(h) Caxe shall be excrcised that shock or excessive load is not
placed on the surface washing equipment or on the lower water
collection facilities during the tamping.

4) Surface Washing Tiquipment {Fixed l_,yp.e)

1) This equipment shall be installed iu. the designated location,
fastened firmly with metal supports so that there will not be vibra-
tion ox shifting due to water pressures,

ii) ‘The trough shall be installed corxrectly in its designated position,
with the upper edge horizontal, and at the same unvarying height,

d) Inspection and Testing for the Plant Site

After completlon of this construction work, ﬂ.lﬂ following insp?ction
and tests shall be made, under procedures stated plevlously in article
1-4-1,

1) 'l‘eét of treatment capacity fox water: 3200 m3/chamber
2) Test of quality of treated water (according to standards for watex
_qualitj- of the waterworks Law of the Government of Thailand)

2]

2-62



" 3) Test of fllter resistance
4) 'Test of surfacé washing
5} 'Test of hackwash
6)' In_speatidn of exterloxr appearance
7} Iaspection of painting finishes
8) Other inspectjons and 'tcsts, undex jwrtinént rules and l-egn_ilhtlons

9) Inspections or tests ovdered by the Engineerx

2-4-9 Clear Water Resexvoir and Distributing Pump Well

a) Structure and Capaclty

) Clear Water Reservoir

Structure: Reiunforced concrete (Flat slab typé) .
Inmer dimensions: B = 24,0 m, L =480 m, § =5.0 m
_ He {effective water depth) = 4,0 m
Capacity: 4610 m3/chamber
No. of chambers: 1.
Retention time: 0.9 hr,
2) Distrlhuting Pump Well

Structure! Reinforced concrete

Inier dimensions: B = 80 m, L = 24,0 m, H =6.1 m
He {(effective water depth) = 4.0 m

Capacity: 770 m3/chamber

No, of chambexs:

Retention time: 1,15 hr,

by Categories of Construction

1) Work for the following pipes shall be included in the construction
herein described: 500 mm dia, inlet pipe for the clear water reser-
voir, 600 mm dia, inket pipe for the digtributing pump well, and
piping around the structure for the future projected distributing plunp
well's 800 mun dia. Iulet pipe. Also, piping below the slulce Qalve
for the delivery side of the distributing pump and the boosting pump

for the elevated backwash water tank. The following work shall be
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excluded from the constructio'n hiereln detailed, él\(l done as part of
the connective piping for facilities in the water treatment plant yaxd:
the control valve fioor stand and cquipment, and conuecting the sluice
valve with the pump factlities. . '

2y The concyete protection for the delivexy side of the distributing
pump shall he done as part of the work for connective piping for
facliities in the water treatment plant yaxd.

3) The baffle wall to prevent edcltés and the foundation for the valve
for the inlet pipe fox the distributing puwnp well shall be included in
the construction hexeln described,

4) Work for the delivery pump room shall be done as part of the
delivery pump room constyuction, But, the méfnl cover for the man-
hole and the metaf cover for the equipment transporting entrance shall
be included in the coitstructlox; herein described,

5) The 'ventilating tower for the clear water resexvoilr shall be in-
cluded in the construction herein described,

6) Construction of pump facilities to the sluice valves shall be in-
cluded in the construction herein described, Distributing board and
the water level indicator (float-l.'ype)'shall be included In construction
for the electric meter cqulpment, Buf. .tho installation of the float
casing pipe and the metal bracing shall be included in the construction
herecin descrihed,

¢) Matters Concerning tlie Construction

i) Before bullding foundations, sand digplacement shall be laid for a
depth of one meter between +299, 90 m aud +300.90 m as shown in
the drawings. However, In event the. gravel layer is not reachable by
I m of sand displacement, work shall continue until the gravel layer
is recached. Turthermore, in this case, l)&nkihg with wooden sheeting
shall be done to prevent the sand from sh‘ifting to adjacent areas,

'2) As indicated in the drawings, a manliole to enable descent into the
chambers shall be installed fox both the clear water reservoir and

distributing pump well, Also, 19 mm dla. round bars shall he install-
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ed as steps into the wells, _

- 3) An expansion joint shall be built into the bottom slab, and a
sleeper foundation, 1,00 m (B) x 0.60 m (1), installed below the
bottom slab, as indicated in the drawings,

4) At four places, vinyl pipe of 50 nun dia. shall be installed for
air vents for the di{st'ributing- pumb well, and located in the upper
part of the partition wall between the clear water veservoir and the
distributing pump well; as shown in the drawings,

5) Viﬁiyl_ pipeé 50 mm in diameter shall he installed as drains at
6.00 m intervals in the parapet of the clear \irater resexvolir. _
6) A wooden louver ventilator with sereen shatl be installed for the
ventilation hole in the ventilating tower of the clear water reservoix,
7) A pipe used to obtaln stable conditions for measuring water level
(ACP 400 mm dia.) for the float-type water level meter shall be
installed in the location indicated In. the drawings, and firmly fasten-
ed in two places by bracing metal,

8) Waterproof mortar shall be used to coat the inner walls of the
chambers, The visible parts only of the outer walls shall be coated
with plain moxtar, Details are as shown in the drawings,

9 Turfing shall be done on the carth banking on top of the clear
water reservolr,

10) Befoxe beginning work, the various contractors for the various
works Involved in bullding the clear water reservoir and other facilitics
herein described shall hold mutuat consuitations as to the scope and the
phasing of their comstruction, For iustancé, this shall be done for
the civil ox earth work, and the bullding construction work for the
ventllating towexr of the clean water- reseryoir., Also, another exam-

ple shall be the various construction works for the pump facilities,
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2-4-10 Distributlon Pomp Bquipment

The distributing pump facillties shall be instatled in the pump voom,

built above the disti‘ibutlug pump well,

The plahs dor pump facilities.

provide that additional fabllilios be mbtallecl for ecach expansion stage,

depending on. the increase in capauly of the water works.

in terins of volumes of

are as follows:

I‘he capacities

ater and the numb01 of pumps to he hlstailcd

\ Stage | Ist Stage at 2nd Stage at

3xd Stage at

Pump (1)

8.4 m3/min %

8.4 m3/min X

2 pumps 4. pumps:

Completion Completion ~Completion Notes
(Volume and {Volume "and {(Volume and -
Facility Numb_ér) Numbex) Number)
12000 m3/any | 56000 wd/iny | 59056 misaay |
Distribution 000 m*/day | 36000 mi [day | 59050 m©/day Ticluding

8.4 1;13/'111i_11 X
6 pumps

one stand-

by

12000 m3fday 12000 11‘;3/clay

4,2 1_113_/111111 X
2 pumps

Distribution !
Pump (II) 4.2 m'3/min X

2 pumps

12000 m3/day

4,2 1113/11'1in X
2 pumps

1} Disty 1buting Pumps (E:tagc n

Iy Opc:La_uon System

T e S U SUUNN——

Operation shall be by manual control, while reading the pressure

gauge and flow gauge, at the pump site,

Pacilities shall alse pro-

vide for heing able t0 read the pressure gauge and flow gauge in the

contiol room,

i) Specifléatlons of the Macliincry |

’l‘ypeﬁ Motor direct coupling vertical
(water feeding type)

Bore of pump: 300 mun dia,
Dischdrge_c&paclty: 8.4 m3/min
43 in

1450 xpm

Total head:
Reyolutions;
Power of electric motor:
' 2 (oL,

No., '_of PUINps; - 1. sténd_—hy)

100 KW (50 iz,

380 V)

Iaft mized flow pump



111) Accessories for dnstrtbutmg pumps (Stage 1) (per pump)

Sluice valve (mamml control): 1 each
Check valve: 1 each _
Pfessurc and i'ac_uum'gauge: 1 each
Automatic air valve: | each
~Suction strainer; 1 each

Plexible coupling: 1 sct

Standaxd ac_cessoriesﬁ 1 set

Other necessary parts: | set

2) Distributing Pumyp Stage 1)

i) 0')03;&?3011  Systom
Same as the distributing pumps for Stage 1,

il)  Speciflcations of the Machinery

Type: MOLOL dizect coupling vextical shaft mixed flow pump
{water l'ccdmg type)

Bore of pump: 200 mm dia,

Dischaxge capacity: 4.2 mS/min

Total head: 43 m

Revolutions! 1450 ypm

Power of electric motor: 55 KW

No, ol pﬁmpé'.f 2

'd) Middle ShalL Beaving Lubricating Watex Pump

A middle shaft bearing lubricating water pump shall be installed

in the pump room in accordance with the specifications below, for
use with the distxibution pumps and 1ift pumps,

i) Operation and Control System

This pump shall operate in unison, whenever the distribution

pumps and Hft pumps are operating,

lype: Umlerwater volute pump
Bore of pump: 40 mm dia,

Discharge capacity: 0,13 m3/min

DG



Total head: 25 nmi -
Revolutions: 3000 rpm _
Power of electric motor: 15 KW (50 Hz, 380 V)

No. of pumps:' 2 {ong stand-by) -

iii) Accessories for the Lubricating Water Pump
Standard accessories: 1 set '
~ Other necessary accessories: 1 set

4) Lift Pum P

FRVIRRRRE,

A LME pump to pump water to the elevated tank shall be installed

in the pump room.

1) Opexation and Control System _ _

~ ‘The pump shall start and stop automatically, according to the
watey level in the elevated tank, In addition, it shall be operable
by manual control, refexring to a water gauge., Gauge reading
shall also be provided for in the control yoom, '

) Specifications of the Machinery

Type:  Motor direct coupling vertical centrifugal pump {extern_a_l.. '
flushing) | o

Bore of p'umh: 125 nm

Discharge capacity: 2 mS/min

‘Total head: 19 m

Revolutions: 1450 rpm

Power of elec;tric moter: 15 KW (50 Hz, 380 V)

No. of pumps: 2 {incl, 1 stand-by)

iti) Accessories for the Lift Pumps {per pump)

Sluice valve (manual control): |
- Check v'alye; !
Comecting meter: |
90° bend pipe: 1 set
Flexible t_:oupling:. L set
Standard ‘accessories: | set
'. Other nccessary accessories: | set

268



5) DJ.SI,].lbllf?ng Basin Dlain Pap (Dmm Pump No. 1)

i) Specificatlons of the Machlnery

'I‘ype._ Blectric motor di:;ect coupling underwate s pump (pozl:able)
- Bore of pump. 100 now dia,
Dischalge capacny 14 :113/1111'_11. |
3*1_‘0tal-110a_d:_ 10 m
‘ Revoliltiohé: 2950 rpmn
_ Powe1 of eleculc motox. 5.5 KW
No, of pumps: 1 '

it) Acccssmies f01 Dmm Pump

 Hose. couphng 1 set
Rubber insulated cable foi‘ motor! 20 m
Magnetlc smtch with moton protecting (Icvice {
Hose: 1 set o
Standard accessorics: 1 set
Other necessary accessories! 1 set

b)" Scope of the Construction ‘

1) 'Inst'allatlon' of the distributing pumps shatl be paxt of this con-.
struction.

2) I_né_tallaiion of the middle sli_aft hearing lubricating watexr pump shall
be part of this éonstrucl;ioﬁ;

3) .I'nstallation of the lift pump shall be part of this construction
lrereln deééribed. | '

4) The pump concrete foundation and bolt holes shall be done as phrt
of the pump well construction. ‘

5) The holst work shall be donc as part of the building construction.
6) Repair ox finishiug of walls WllOJ.G pierced by the outlet pipe shall
be pait of this construction. _

7) Pip_mg for the distributing innﬁps and the lift pump, as far as the
sluice'valve, shall he paxt of this construction, ‘Ire jolnting shall he
done as pan _of the connection piping work for the plant yard,

8) Plping work for éupplylng‘lubrical'ing water shall all be done as a
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part of this cousuuction herein dcscﬂbed
9 Pipe prolectwn concrete work shall be donc as paxt of the pnping
work: for the plant yaxd, '
i0) The various clectric linc.s shall be installed as paxt of the
clectric work.

' 11) ‘The ¢ddy preventative. baffle wé_l_l- shall be done .as'part of the
punp wcll work, . |

o) Mallers Concoming the (,01nsuucl.10n

1) Pump facilities shall be done in comphanw wlth the pmvisnonb
previously stated in secuon 2-1-4 (Raw Watey l’ump Iquipment).

2) Auangement of the pump facmtleb shall be as indicated in thc
drawings, B |

3) During the actual wmk. all the wlaLcd contractors for civil ox
carth works, for builcting construction,. etc, shall all consult together'

adequately to ensure smooth progress of the various works,

2-4-11 Aluminium Sulphatd lieeder Jiquipment
a) Scale and Vacilities _ | |

1} Secale.

Coagulant: Solid alum, ]IS K 1450 ox equivalent,. used as a 5%
soluuon of AlyOa. -
Feeding system: Manual -stroke contxol feedmg pamp
Quantity of treated water: 16000 m3/day (lst Stage)
I'eeding ratio! - Min,, 7,5 ppm '
(A12(504)3- 18H20) Mean, 42 ppm
Max,, 72 ppm
Quantity 01‘ fecd Mi_n,' , 0,216 liter/min,
(5% salution A1903) Mean, I.Zi ‘li_ter,__/min.
Max., 2.1 litex/min,
(flow volume ratlo Mia, Max, = i 10)
_Se_rvic'e we.:ter:‘ .Bréuml_m(l from 100 mm dia, sexvice pipe In the

© plant arca,
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2) Kind of Facilities _

ke e am

All equipment shall be ohemical ploof

:1) Solution 'lank

Type:  Imner (lilllellSiQilS: 1.3 m x 1.3 m x L3 m height
(effective watey "hcigl.xt = 1,03 m)"
Quality: - 85 41 or cquivalent {finished with 3 coals of tar-epoxy
rasin paint), 6 wm l.hlcl\ ‘
‘Capacity: 1745 litex/tank (dzuly avelagro injection volume)
Number: 2 tanks _ '
Accessories: Agitator, stand, elevated stéps (2 in one p'lace).,
- level gallge {with ptotecting pipe), anchor holts,
intet, outlet, drain, Inlet of 1etum plpe, solid
atum holdex : '
i) Agltator
Quahty: SUS 32 or cquivalent
Number: 2
Power output: 0.75 KW
lype: Plunge; pumyp
Quality: SUS-32 or equivalent
Speciﬁcations: 2.1 liter/min, x 20 m (H) % 0,75 KW
Number: 2 pnmps {incl. 1 stanc-by) |
Accessories: Vacuum gauge, pressure gauge, and standard
accessdries
Flow range: 1 : 10 (0.2} liter/min, ~ 2.1 lter/min,)
iv) Olhexul’aigix_& '
Type of pipe: PVC D-Plast pressure pipe (188) Type §
Valves |
Angle seat valve: Polyvlnyl chloride vesin
Diaphragm valve: Vinyl chlorxide
Rellef valve; SUS 32, or equivalent
Strainer (Type Y): SUS 32, or cquivalent
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v} Othex Necessavy Items

b) Scope of Construction

1) Making and installation of the solution tank are paxrt of the con-
struction herein described,

2) Making and installation of the agitator are part of the construction
hexcin described, |

3) Making and installation of the injection pump arve part of the
construction hereln described, | ' ' :

4} Piping work for the sampling pump (branch piping from the 400 mm
dia, raw water main) shall be part'of the coustruction hereln described,
But the work for the sampling pump itsell shail be included in work
for the electyic metexring facilities, |

5) Tap watexr scrvice piping (branch piping from the 100 mwm dia.
supply pipe foxr the plant siic) shall be paxt of the constiuction herein
described,

0) Piping for alum feeding shall be part of the construction herein
described,

7) laying of drain pipe to the joining point for the alum diain pipe
shall be part of the conslruction herein described.  The connections,
however, sbhall be part of the installation work for the lime soda
lecder equipment work,

8) The foundations (or the various machinery as well as the interior
piping pits, and its covers shall be ‘separate work, included in the
constxuctlon of the chemical dosing house.

¢) Matters Concerning the Constiuction

1) Magpufacture at the liactoxry

iy The work for this coustruction shall be done cavefully, in ac-
cordance with the specifications and drawings, and so as to comply
with all applicable standards, laws and ordinamces, The Bngincer
shall be consulted and his justructions foilowed where instructions

in the specifications are not clear,
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i) Workmen experienced and skilled in thelr particilar jobs shall
be used for all the processes of the manufacturing., Paxticularly,
weldeys shall be seclected so they are best fitted for the particular.
type of welding used, on the basls of JIS 7 380! (Standaxd Qualifica-
tion Procedurc for Welding Technique), or the equivalent.
iif) Sliding and contacting surfaces shall be carefully finished, and
litted tightly, | ' | _
iv) Steel mate_rleils’ shall be stralghtened perfectly by methods not
havmful ¢o thelr quality, Buxrs, deformations, ox staggering must
Jiot be pounded out by hammer.
v) Running gears shall all be machine cut, and tempered when
necessary, ‘I‘liey shall be iiighly resistant (o a_bl;asion, and of
adequate strenglh,
vi) Castings .{;hall be of good quality, Inspected for honey-comb
cracks in impoxtant places, must pass all inspections, and be
without defect,
vii) When deformation, ox strains or other undersivable defects ave
discovered in parl‘é duxing assembly, such paxts shall inmmediately
be repaired or replaced,
2) Painting
i) Belore painting, the Coniractor shall make a schedule or plan
for the work, submit it to the Engineer, and obtain his approval,
ii) As a hasic rule, painting shall inciude a hacking treatment, and
a prime coating donc at the {actory, and the sccond coating and
finish coatlngs done at the comnstruction site,
iii} Parts to be finished shall, as a basic rule, be coated with
anti-Tust oil, but shall not he palntql.
iv) Specifications for the various painting
(a) Machinery
Primary coat: tar-epoxy resin painting
Second and finish coats:  epoxy-resin painting (color as

specified by lngineer)
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i) Kinds_of Pacilities

() Blectric instrumentation

As a basic rule, painting shall not be done at the work
gite,
'(c) Electric conduit pipe

Specifications shall be given separately, _elsewliei'e.

Instatlation of Iacilitics

{a) Adequate cave shall be cxe;‘cise(l not to damage buildings, ox
caxth works wh_iie installing machinexy ox related facilities,

When necessary to teax ddwn structuyes, the I"J::\gineor's priox
appro_vél shall be obt;tii:le(l, and the structure cavefully rebuilt
afterward, | | | ‘

() Prior l.'d installing the various machinery and facilities, the
Contractors shall submit installation plan drawings to the lingi-
neer, and shall obtain his approval. 'The Contractor shall install
good quality liners, etc. on the hases, and 'shall carefully centex
the equipment and make the installation. ' .
(c) Before installing piping, the pipe shall be carefully cleancd
so dirt does not yemain inside. Appropriate cocks, nipples,and
union joints shall be used for case in ovei:hauling, inspection,
and maintenance. At required places, the pipe shall be firmly -

supported by metal braces,

d) Tield Inspection and Pxamination

After completion of the constructlon hexcin described, the following

inspections and tests shall be done, in accordance with section 1-4-1.

B
2)
3
4)
5)
6)
7)

l)using test

0peraﬂon test (manual)

Visual ing }500‘:;1011

Inspection- of piplng

Inspection of electric wiring
Inspection of hz;intiug and coating

Instrumentation, relay, and unit hody tests
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8) Other inspections or examinations required by appliceble regula-

tions or standaxds.

9) Inspections or tests oxdered by the 'Ihigineer

2-4-12  Lime Soda Feeder F.quipment

a) Capacily. and Kind of Pacilitics

1) Capacity

Alkaline chemical Soda- ash ((WWA-K-108) or equivalent as a

20% (W/VY) solution

Dosing method: A feeding pump shall be operated continuously by

manual adjustment of the delivery pipe valve
befoxe the rav}_ 'Water flow gavge well, so that

dosing is effected into the receiving well,

Place of dosing: Receiving well

Quantity of treated water: 48000 1'1'13/day (including to the 3rd

Stagce)
Feeding vatio: 34 ppm

-TFeeding quantity (20 W/V% Solution):

ist Stage L9 liter/min,
2nd Stage 3. 8 liter/min,
3rd Stage 5.7 liter/min,

Sexvice water: Branched from 100 mm dia,
plant yard

2) Kinds of Vacilities

supply pipe for the

The varlous machinery and equipment shall be chemical proof.

i} Solution ‘Tank

Type: Ianer dimensions 1.3 mx L3mx 2,0m (H)

{effective water height, 1,5 m)

Quality of matextals: S8 41 ot cquivalent (with 3 coatings of tar-

epoxy resin coating), 6 mm thick

Capacily: 2500 liter/tank
Number: 2 tanks



Acceséories: Agitator stands, lift step
| (2 tanks in 1 place)
Levol gauge (with pmtecttve pipe), anchor bolt,
inlet “outlet, dmin, xelum mlet from gauging well
to the receiving lel site, '
i) Agitatox
Material; Sus-27, ér equivalent
No. of agltators: 2 |
Output power: 0.75 KW
fif) Chemical feeding pump
Type: Ccntrifugeil process pump
Quality of rﬁaterial: SUS-27, ox gquivalént _
Specifications: 30 liter/min. x 20 m height 'x 0,75 KW
Number: 2 (including 1 Stand-by)
Acces_sories: Pressure gauge, st'a_xidard abcessories,
iv) . Gauging _well '
Type: | |
Innex dimensions 500 mm (B) x 1006 mm (1) x 800 mm (H)
(with cover) |
Materials: S5 41 or equivalent (with 3 coatls of tar- cpoxy pamt),
. = 6 mun
Number: | well _
Accessories: 30° welr, welx gaugc_& (with prolective pipe), inlet,
outlet, dratn, anchor bolts |

v) Accessory piping

l’ibes: PVC, D-Plast pressure pipe (11S) Type §
Valves: |
Angle seat valve: PVC
Diaphragm valve: Polyvinyl chloride resin
Cheék_ valve! . ¥C

vi) Other necessary cquipment
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b} Scope of Construction

1) The following works shall be included in the construction herein
described,
i)  Manufacture and Jinstallation of the solution tank
it} Mauﬂfac_tu‘re_ and installation of the agitator
.iii) Manufacture and installation of the injection pump
| iv) Manﬁfact’urcand installation of the gaugil.lg.well
v) Branch piping work for scrvice water, taken from ﬂ;e lOQ nm
dia. supply pipe for the plant yavd | |
vi) Diping for the lime soda dosing
vii) Drain pipe work (jointing of drain pipes for aluntinium sulfate,
to the catch basin in the pltant yard) '
2) The bases for the various. equipment, the pic for interior piping,
and its cover shall be paxt of a separate construction, namely the
work for the chemical dosing house. |

¢) Mattexs Concerning the Construction

The foregoing section 2-4-11 on Aluminium Sulphate Ieeder Equip-
ment shall apply.

d) Field Inspection and Examination

This shall be as deseribed above in sectlon 2-4-t1 for Alumintum

Sulphate l*eeder VHquipment.,

2-4-13 Chlorxination Fquipnient

a) Capacity and Facilitics

1) Gapacity

Dosing system: Use of pressure pumps for operation of chlo-
rinator, manually setting the flow meter to
inject adequate chlorine solution (about 3000 ppm)

Dosing point: At inlet of clean water reservolr

Dosing rale: S Ppm max,

Quantity of treated watex: 16000 m3/(lay (ist Stage)

Max, chlorine capacity: 3.3 kg/hour



Stopping dosing: Close the valve f01 the ejcctox, aftex stopping
the plessme pum p
Service water: Branch piping from the 100 mm dia, supply pipe
[01 the plant yard
2) Kind of l*acﬂities

i) Watc1 Pressure l’ump

Type: Com.rm_lgal pump
Material: TG | _
Specification: ?0 litex/min. % 40 m (H) x 0.75 KW
No. of pumps: 2 (ineluding one stand-by)
Accessoriest  Pressure gauge, sfanda_rd flttings
i) Chlorinatox |
Type: :Dry vacuum chlorinator, Sf&md type
Capacity: 10 kg/liour max, '
Weighing method!  Flow metex (rotor meter type)
Operation method:  Manual | _ |
Presswre (watey supplied to injector): 4,0 kg/m2
Emergency alarm:  Red lamp
Pressure gauge: Pressure géuge for chloxine container, watex
pressure gauge |
Safety device to prevent backflow:
Iixcessive pressure, excessive vacuum doublé
safely device to prevent backflow
iii) Chlm ne_Container

100 Kg container 8§ items

Valye for cbutainer {brass), 8 mm dia, 8 items
1v) Lifeing Hoist for Chloxine Container
Hotst ail: 150 tn (H) x 75 mm (B)'x 5,5 m (t) x 16.9 m (L)

(minimuwn radius of curve : 1,0 m)

Hoist: Manual trolley type, 250 Kg.-hoist
Liﬂ.lng height' 6m -
Lift molor: _0 5 KW x 50 Uz x 4 P



' Gontrol method: . Push button

v) (Jonnecting Papings

~ Header pipe for chlorine container, 100 mm dia.: for 8 cylinders

Copper plpe-for chlorine ,.. 8 mn dia. ] for 8 cylindérs
Chl:ori_ne feeding diéti'ibt:fidgl_ device for clear water reservoir:

o ' 1 place -
SGIVLCG watey,’ chloxiue, and chlo:lne water solution piping
Pipo PVCG, l) l’last prbbbtllt pipe

([‘l&), Type 5

- Valve;

Augie seat vatve: PYC
Diaphragm valve:  Vinyl chloride pipe
Check valve: KC

Strainer (Type Y)' IXC

vi) Ot 1cx Necessary Accoesones

Is) Scope of the Constr u(,uon K

1) - The follomng works shall be moludcd in the construction hexein

descr Lbcd

iv)

V)

vi)
vil)

§

Mamufacture and installation of the water pressure pump
Manufacture and installatlon of the chlorinator

Water sexvice piping, consisting of brauch pipes from the 100
mim dia. _servicc' main foy the plant yard

Chlorine pipe work |

The chlorine water pipe work and lnstallatlon of the chlorine
waler dlStliblltiGil devme at the clean water reservoir
Installation of metal supports fox the 100 kg chlorine contajnex

Installation of the holat 1ail and of the 250 kg hoist

2} Foundations or bases of all thc, equipmenl, shall be done separately,

included in the l)uil_ding work for the chemical dosing house,

¢) Matters Concerning the Construction

‘The provisions of section 2-4-11 on Aluminfum Sulphate RFeeder

Equipment, shall also apply heve,
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d) Ield Inspections and Examinations

The provisions of section 2-4-11 on Aluminium. Sulphate Peedex

Kquipment shall also apply here,

2-4-14: Chlorine Neutralization Eﬁuipment

a) Contents and Itemization of Faéillties‘
Neutvallzer; 15% thick solution of caustic soda, JIS-K-1203, ox
.equiv'aleut -

Neutralizing ‘method: AIter. verilying f_ronﬁ the contxol center that
the alarm ft‘)r‘de.tection of chlorine gas
lcakagc is accu.rate, the bloxvei:,: the caustic
soda birculating .pum p, and the neutralizex

apparatus shall be sét in operation manually
by pushing buttons on the fleld contxol panel,
This will cause the Ch\lorindjgés and caustic
scda to react and neutralize, the product
then being blown from the room Qutdoors.
Neutralizing capacity: 100 kg/hx, H |
2) Kind of Facilities

All facilitles shall be made of anti-cori:osive material,
i) Neutralization Bquipment
Neutralizing capaclf.y;. 100 kg/hy, x 7.5 KW x 50 Hz
Blower capacity; 20 ;113/111in. x 40 mm Aq x 0,75 KW % 50 Hz

(Assuming density of leaking gas to be about
5 to 6%)
Nuniber: | lt_em
i) Caustic Soda Storage 'Tank
Size: 1,0m (W) x 2.5 m (L) x 0.4 m {ile)
Storage capacity: - _1.0-1113

No. of storage tanks! 1

280



Accessories: Level gauge with protective pipe, anchor bolt

caustic soda inlet outlet, and drain

iif) Caustic Soda Girculating Pump
Type: Process cifculating pump
Material: SUS-27, ox cqmaivaient _
SpectficatlonS' 200 liter/min, x 5.0 m (ll) % 0,4 KW x 50 Hz
x 4P
No, of.pumps, 1
AccéssoriGS' Pressure gauge, stamtaul accebsorles ‘

iv) Chloune Gas Leakage Detector

l)etec_ting method: Electyical conductivity due to chemjcal reac-
' | tion method
Detecting range: -0 -~ 5 ppm _
Alaxm point: Manual control adjustable setting
Retention period of reaction liquid; 50 days or more
Output power: 200 W x 50 Hz "
No, of detectoxs: 2 (1l cach for chlorinator room and chloxine
cylindexr room)
V) Accessories
Chlorinator gas leakage detector pipe, ventilation pipe, pipe fox
caustic soda, and drain pipe, '
Pipe: PVC, D-Plast pressure pipe
(T'IS), Type 5
Valves!
Angle seat valve: PVC
Damper: Yinyl chioride
Check valve: IEC
Stralaer: SUS-32, ox equlvétlent

vi) Other Necessary Items

b) Scope of the Work
1) The following shall he included in the work herein described,

1) Installation of the neutralizing apparatus
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i1) Installation of the caustic soda stovage tank

iif) Installation of the caustic soda circulatlng pump

iv) Inscallation of the chlorine gas leakage detector

v) . Piping installations and work fox the chlorine gas leakage

detectox, ventilation, and for the caustic soda ])ip'ing.

2) Gonstruction of foundations for the machines aﬁd equipment shall.
be done separately, as pait of the building work for the chemical -
dosing house. |

¢) Matters Concerning the Construction

The provisions of scction 2-4-11 on Aluminium Sulphate Feedex
lquipment shall also apply for the work hercini descrlbed,

d) Vield Inspections and Examinations

'I‘he'provlslohs of scction 2-4-11 on Aluminium Sulphate Feeder
Lquipment shall also apply here for the chlorine neutralization equip-

ment work,

2-4-15 RElectrical Works for Chemical Feeder liquipment

This construction consists of the eclectric installations. required to
operate the aluminium sul_phate feeder equipment, the Ume soda equipment,
the chlorination equipment and the chlorine neutralization cquipment, As
part of the work', a field contyol panel shall be installed in the chemical
dosing room, and electric wires provided fox the méasuring instrwments,
I'rom Lhis panel, power awd control wiring shall be installed to handle
every load. |

2) Kind of Facilities
1) Electrical System
For powar: 3 phase 4 W 380/230V
| For coni_trols: Single pbase 2W 230 V
2) Gontrol Method
Manual controls, with a field control panel.,
: Enwrgoncy_il'xdical;ion shall be provided independent for each facility

in the field, with provision fox a comprechensive indication in the
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central control room. Seading and recelving signals shall be a func-
tlon of the field coritrol panel,
3 Standards

Slandards.shall conforni to Water Treatment Plant lsloculc Meter-
ing Dacllities code, 2-8.

4) ermg Materials

Stamhlds shall conform to Wate1 Treatment Plant l'locuic Meter~
ing ltacilimes codc, 2-8.
5) Field Control Pancl

'1he field control panel bhall bc a double panel, one for the

alumninium sulphate feeder equipment and the other for' the lime soda
eq_uiipmeht, thehhldrihation equipment, and the chlorine neutralization
equip’ment; Specifications are as follows,

No, of panels: 2 _

Used For furnishing power, and fox supplying electricity to
contxols (i!lQIUdiI]g machinexy and. equipment to be in-
stalled in the futuxre)

Type:  Indoor, standing type

Size; To be determined by referring to the attached blueprints,
then making and subhnltting drawings for approval to the
lingineer,. |

Fittings: Other necessary items as shown in the drawings

b}y Scope of Construction

1y The work he.reln described shall include the primary side of the
fleld contyol panel as far as the terminal board, and the various
equipment for the sccondary side,

2) Only the conduit shall be provided for cquipment to be Installed in
future expansion,

d) Llectricity for the sampling pump shall be supplied from the power
pancl of the chemical feeder equipment according to the skeleton drawing,
The work shall be include(l‘in the scope of the electric metering equip-

ment congtruction work,
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c) Matlers Concerning the Construction

- Work shall comply with the Provisions of scction 2-8 on ilectric
Metoling Facilities fox the Walol ‘110atment Plant '

d) I'leld Iuspectlons and 'lests

AILel completing thc works herein descril)ed the following inspec-
uons ancl tebts shall be done, accoxding to p]occduxes gwen above m
soction l 4 I, ' ' ' '

I} Opezattou test
2) .Vi_su'al hisﬁection_ _
3) Pi’piiig‘ and wiring inspection
4) Coatm;r or painting Inspection
5) Inclwiclual tests foxr all meters and 1clay~;
- 6) Other inspections and omnnnauons lequhcd by ﬂpplicable legula
tions or Standald% :

7) Inspectlons or examinations vrdered by the Englneer

2-4-16 Comnective ifiping Wourk Between the Various Tacilities in the

“Water Trealment Plant Yard

a) Scale of the Work

1) Connective Piping

Texminal of raw water main -~ receiving well

Ductile cast-ivon pipe! 400 mm dia,, L = 60.7 m
S00 mm dia., L = 8.2 m
Butcerfly valve: _ 400 man dia,, 1 place

_ 500 mm dia., ! place
Raw water flow metoy chambor '
Inner d_inheﬂébné: 3.5m By x2.5m (1) x 2.0 m (M)
| 1 xoom
: Reoeivlng well -~ flush mixing basin
Ductile _ca.-‘:t iron pipe: 400 mm dia, , 1. = 25,0m
: 500 mm dfa. , L = 21,5 m
700 mimn dia, , L= 1.0m
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Butterfly valver 400 nim dia,, 2 places |
o 500 mm dia. 1_ place -
'Ghemical sedhneutation bdsin -~ rapid sand filtex |

Ductile cast-ixon pipe:. 500 mm dia, , L = 6.30 m
Clear water bastn -+ clear water eservolr o |
Ductile cast-1ron pipe: 400 mmi dia., L's 21,0 m
L . 500 'mm“diéi., ;o 29;0 m
Buttexfly valve: - 400' nm dia. P  _2 places |

5()0 mm (Iia. s 1 place

Conncctive piping f01 clean water reser \’Oll

Ducule cast-tron pipe; 600 mm dia,, L = 1,0 m
| ' 800 mm dia., L = 1,0 m
Buttexfly valve: o 600 mm dia., 1 place:

(with control stal}d)
800 man dia., ! place: '
{with control staud)
'Dlsuibutmg pump -~ starting pomL of (llsi,nbutmg main -
Ductile cast-iron pipe; 200 mm dia, . P 3.0 m
| 300 mim dia., L=3.0m
29.0 m

500 mm dia,, L =

600 mm dia.; _L-% 11;’5..0 m

800 mm dia,, L = 1810 m
Steel pipe; - 80O ‘mm dié.', L= 10,00 m
Aly valve: 13 mm dia, , 4 places
Buttexfly valve: 600 mm dia,, 1 place

, 800 mm dia,, 1 place
Digtribution flow meter room-
Inner dimensions: 3,5m ) x 2,5m (L) x 2,7m (li)
| L room
Lift pump for clevated tank -- wash water main tank
Ductile cast-ivon pipe: 125 mm dia., L - 9,034 m
250 mm dia,, L = 94.915m



Steel pipo: 250 mm dia,, 3,00 m -

Air valve: 13 mw dia,, 2 places

Gate valve; 250 mm dia., '1 place
Distxibutlon pump headex == Sur f'lce wash water mam

I)ucule cast- ixon plpe. o 250_ nun dia, s L := '14820:m

Gate valye; - o - 2',50: mm dia, ; 2 places
llovated tank -~ Rapld sand fex

' Ductile cast- h.on pipe . 800 mm'dia.', o= 69664 m '
Butl,erfly valve: - 500 mm  dia, , 2 places

Wash watex flow meter chambm 2. 0m(B) x2 2m(L) X
_ _ 2.0m@) . 1 room
2) Sexvice Pipe for Plant Yard '

Ductile cast ivon pipe : 100 mmi dia. , L=6,26m
PVC, D-Plast pressure pipe 100 mm dfa, , L = 289891 m
{That Industrial Stmldafd)-, Type 3 35 mmdia,, L, = 28119 m

25 mm dia. , I, = 35.00 m
15 I:m'n dia,, L =55,00 m
Gate valve; IUO nﬁn dia, , 3'places
Aungle scat valve: - 100 mun dia., | place |
. 35 mm dia, , ! 1'.)l'ace
16 mm dia. , 1 place
15 mm'dié. , 2 places
_ - (with ‘Qalve box)
Hydrant double hose: 100 mm dia, , 2 places

b) Scope of Comuuction

l) Ihc scope of constxuction for the work herein described is as

' s,hown {n the dlawings, hut the connectlons with othex sepalate works
shall be lnoluded in the scope of the plesent con&truction,
2) Installutmn of flow metcls for raw water flow, for the ﬂow in the
distllbuting mams and. fOJ. backwash watez shall be done as part of

" a separate constxuction woxl\, namely the work for the: Flectric Metex -

ng I*‘acllitles '
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3) Overflow pipes’ and drain pipes for the varlous structuxes shall be
a separate work, namely part of the work for .dralu piping in the
water treatiment plant yard | |

-4) Conclete protective piping for pipes amund structures foz facilltles
herein describccl shall be a sepaxatc work, part of the construction of
the various stiuctures, Installation of metal b;.acing or suppozts,
however, shall be part of the ~work herein desoribed,

c¢) Matters Conq_c_a}nmg the Constxuction

1) Piping from the Texminal of the Rav} Wziter- Mai.n to the Recelv,i:g;;
i) The 400 wmmn .(lia. inlet pipe from the terminal of the raw water
m‘ains to the recéiving well, and the mbtallation of the famlitles
nccassaxy to bring the 500 mm dia, inlet pipe for Stages 2 and 3
into the receiving well shall be paxt of the work herein described.
The 500 mm dia. inlet pipe shall he stopped off w‘ith a buttérﬂy‘ _

valve, with a blind cap, _ _

i) 'lhe raw water flow meter room: bhall be huilt lalge cuough to
install meters for the 2nd and 3rd Stages, '

2) Plping from the Receiving Well to_the l"lush Mixing Basin,

i) Piping shall be installed from the receivihg well to the flush
mixing basin for the lst Stage only, Tox facilities of the 2nd and
3rd Stages, a 700 mm dia, spe_cial, short, ductile cast-iron pipe
shall be installed projecting from the outlet ciia:;nlel with a Dlind cap

at the end,

3) Piping from the Chemical Sedimentation Basin to the Rapid Sand
Filter | '
The construction shall include piping from the chemleal sedimenta-

tion bhasins outlet chamlel to the rapid sand filex's inlet_: malin,

4) liping from the Cleaxr Water Basin to the Clear Water Resexvoir
The 1installations shall include piping from the clear water basin's
400 mm dia, outlet pipe to the 500 mm dia, inlet for the clear watex

resexvoir,
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5) Piping at the Clean Water Reservoir

600 mm dia, pump wetl _cminecting piping shall Le installed for
~the st Stage facilities, Yo the 2nd and 3xd Stages 800'11_1_111 pipe shall .
be instalied at the inlet.. A buttérﬂy valve, operated from the opéra- |
tion stanEI‘ shall be installed in the pump well, F01 the 2nd and 3rd
. Stages, a blind cap shall th}) off the plping just below the 800 mm
dia, butterfly valves . The insla_ll_al.ion of the conuol stand sllall he
part of the construction herein (Iescrli_)_e'd'. | But, construction of the
foundations of the (-)péi'.atimf fetahd émd3 tl.le valves slmli be separate
work, part of the clean watex 10861\’011 consuuction.

6} Piping from the DlSl.l ibuting Pump to the sttrlbuling Main

i) A 600 mm d1a. distril)uting main shall be installed from the
sluice valve on the delivery side of the distributing pump to the
starting point of the (Iistributing‘ main.  Foxr the 2n(l and 3xd Stages,
a 600 mm dia, branch plpe ehail be instdllcd btoppe(l off by a
.buumﬂy valve provided with a blind cap.

-it) The check valve and sluice valve on the delivery side shall he
paxt of separate construction; namely, the installation of the pumps,
iiY) The distribution flow metexr room shall be constructed large
enough to house neters 1'é'quired.for the 2nd and 3xd Stages,

‘iv) Before the downwaxd bend of the pump's delivery pipe', each
pipe shall be [ittcd'wlth.a screw-type single orifice alr valve 13
mm in diameter, aé the detalls of which arve shown tn the draw-
ings. |

v) An 800 mm dia. steel pipe shall be laid for the pump's header
pipe.  For the boundary of the 2nd and 3xd Stages, a butterfly
valve,. covere'd‘ with a blind cap, shall stop off the pipe.

vi) Strong“bongréce protections shall be constructed so that the
lower sidé oI the. “vertical 'be'nds of the pump's outflow pipe and the
header [!11)0 wlll withstand iuegulal watex pressures,

vu) Conclete protection 5hall he provided for 45 and 22 1/2

bends in the pipe ofr.the pump 8 delivery side, Details are shown
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m the d).awiugs (Spooimen Dlawings f01 Pipe l’rotectiou}

7) Piping from the Lift' Pump fox the Elevated Tank to the Backwash

Wdtel Main undcl the ¥ lllel Bed

i) 250. mm dia, pipe :.shall be 1_113tallcd as part of the construction
hoxein described from the sluice vél'té’o;i the delivery side of the
lift punip for the elowitcd tank to th'e backwash .main..'for' the rapid
sand filter, But the clleck valve and sluice valve for the dellvely
side of the pump ahall bo palt ot the coustrucuon f01 the pump
facilitics, .
i) Adr valves of 13 mm dia. fox venting ajr shall be installed for
edch delivexy pipe, just before the vertical bénd downwaxrd on the .
delivery side of the pump. - Details shail be as shown in the draw-
ingé. o
iii) "The delivery header pipe shall be installed for the p'ump‘u'sing
250 mm dia, steel pipe, and connections for the 2ad an_c_i 31d Stages
provided with a blind lcap. o
iv) Concrete ;n‘oteol:ioné shall be provided fox 90° and 45° bends,
the details and dimensions to be as shown in thie drawings (Speci-
men Drawings for Pipe Protection). |

8) Piping from the Klevated ‘Tauk to the Rapid Sand Filtexr

) A wash water main 500 wmn in dia, shall be installed from the
elevated tank to the sand filtex's wash watey main, Connections
with pipe fox the 2nd and 3xd Stages shall be closed off by a buttex-
fly valve with a blind cap, '

if) Pipe protection around the clevated tank shall be provided as
part of the work herein described y details to be as shown in the
drawings, :

iti) Concrete protections shall pe p_rovided for 45° and 22 1 /20
bends and j-shapes,  Dimensions shall be as shiown in the drawings
(Specimen Drawings for Pipe Protection),

v} A back wash flow meter room si_tall he bulit as part of the work

herein described,
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9) Piping fvom the Distribution Pump Header to the Surface Wash

Water Main
i) 'A main shall }_)e installed 250 mm in dia. brasching off from
the 800 mm dia, .(l'istri}mtion pump he#der and extend.ing to the
rapid sand filter's surface wash water main, Connections with the
2nd and 3Jrd Stages piping shall be closed off hy a _gaté valve with
a blind cap, | ' '
ii) Concrete protection shall he provided foi' 90° hends and 'I‘~pip§s,
the dimcnsions. to be as shown in the drawings (Specimen Drawlings
for Pipe Protection), '

10} Service Water Plpe in the Water Treatment Plant Area

i) A sexvice water pipe shall he installed, bran_ched from. the lift
main between the backwash water main and the it pump for the
elevated tank, This service water pipe shall furnish water for the
following: tap water for the buildings aund -.miscellaheous water in

the area, injection water fov the chemical dosing plant aﬁd_ chlo-
rinatov, cooling water for the diesel engine gcneral’or., sedimenta-
tion basin washing water, fire [ighting watexr, and other misc'ellanequs
uses,  All intexior piping for buildings and service piping from curh
cock to bhuildings shall be part of the construction works of the various
bulldings. Only service piping for the plant generator shall be done
as paxrt of the works here described, |

i) Washing pipe for the sedimentation busin shall be solidly held

in place by metal supports so érs to withstand external forces, Con-
nections for the Znd and 3rd Stages shall be closed off by an angle
seat valve with a blind cap. .

iiiY Two mls(:eilau_éous service faucets shall be installed in a That
domestic-made cbﬁcrete Pllaster Block (C8-13) valve box as shown

in the drawings,

iv) Double orifice llydx‘ants shall bhe instalied In two locations in the

plant avea,
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1)
)

Miscellancous

I'low Meter Chamber

(1) This shall be constructed of reinforced c.onorcte, su;iported

by 4 wood piles, each 4 inches in dia., and 3.00 meters in length,
The innexr walls shall he coated with waterproof morntar,

(b) Slabs shall not be coa_lstructed as one body with the wall, and
asphalt filler shall be used between slab and wall, mid also be-
tween the crevices of slab and slab to prevent water leaking in.

) A meter Ingpection manhole shall be installed, with 19 mm
dia. ryound havs as steps to descend into the chdmher.

{d) Concrete huscs for the wmeters shall also be included in the

construction herein detailed,

i Valve Box

ol

Valve boxes shall be provided for the valves installed as paxt

the work hexein described.  ‘The valve hoxes shall be two kinds,

both cast ivonr, Type A and ‘Type B, ‘I'ype B shall be constructed

so the depth is adjustable between 0,55 m and 1.0 m, Detalls,

including the type of hox for each valve, shall be as shown in the

drawings,

iit) Imstallation of Pipes which Penctrate Structuves

(a) Places in buildings where pipes penctrate the structure shall
be adequately reinfoxced by inserting steel haxs, and the pipes
shall be set in their proper places, and inspected by the Lngl-
necyr, all before placing the concrete,

{h) When it Is not possible to set pipe in location before placing
the concrete, an opening shall he provided adequate to allow in-
sextion of the pipe or of the flange. Openings shall be filled with
moriar for close adherence to the pipe and the concrete, and so
there will be no leakage,

{c) Installation of piping around structures shall be done after

fully consulting the contractoxs for related ox affected work,



2-4-17 Drainage Pipe in the Water Treatment Plant Avea -

a) ‘Scale and Structure

From Rcccivﬁxg Well to No, 1 Manhole (Ovérﬂow'pipe_)

pow Dia,
ACP Dia.

Fyom Réceivlng _Wéll to No. 1 Manhole (l)i'ﬂin'pip@) '
| ‘DO Dia.

ACP | Dia,

Gate Val\?e Dia,

From No, 1 Manhole to Canal
ACP Dia,

Froiu Rebelving Well to Canal

DCIP : Dia,
ACP : Dia.

Gate Valve HMa.

500 mm,

500 mm :

35¢ mm,
: L

400 mm;

350. mun,

500 mm,

LOD i,
OO mmn,
100 wm,

‘I'rom Flush Mixing Basin to No. 1 Manhole

LSO mm,

d. =

L = 7.061 'm

L= 7,639 m

1.. = 4, 408_ m
7.612 m

1 place

#

9,400 m

il

1.-_ 5. 100
L= 13,953 m

1 pl zica

L= 7.600 m

DCIP Dia,

ACP _ - Dia, 150 mm, L = 34,195 m
Gate Valye - Dia, 150 wm, 2 places

No. I Manhole Tnniex dimensions:

1,20 % 1,20 x 1,05 (H) m

| From Elevated ‘Lank (Overflow pipe)
| DCIP Dia.
ACP | Dia,

150 s,
150 mm,

Prom Elevated Tank to Canal (Draiv pipe)

DCIP ' Dia.
AcP " Dia,
Cate Valve NDia,

| lirom Clear Water Basin -to Pump Well

bCy - Dia,
AcP Dia,
Gate Valve . Dia,

.92

LS50 mm,
150 mm,
150 mm,

200 mm,
200 mm,
200 wmap,

L = 12, 148 m
Ir = 5,697 m
L= 8,148 m
L = 50,372 m
I place

L = 9,79 m

1= 77,7762 m

4 places



Pump Well . : Imle_i' dimens_[ons:-
o o 2,00 x 2,00 x 3.35 (1) m
lirom Plnﬁp Well to Mﬂl\llole No 5 ' '

AGP e : Dia, 75 mm, L=, 146 m
_ ACP G . Dia. 100 ;. Iy = 2,983 m
‘ __F._:rom Rap1d Sand l*nltel to Mmmole I\o 5. | _
: CAcP Dia. 500 'mm; L = 4,700 m
: .AC'P . : Dia. 600" ma, L'=.69. 000 m
-From Nc. 2 Manhole to Manholc l\o 5
A AP Dia. 200 mm, L = 109,250 m

- ‘No. 2 Manhole Taner dimensions;
' L,20w x L20mx 0.50 (1) m

From Scdimentation Basin to No, 3 Manhole

ACP Dia, 200 mum, L = 1880 m
ACP | Dia. 300 mm, L = 68,090 m. '
No, 3 Manhdle' Inucl (llthElbiOllS‘

_ l?OxLZOXOSb([l)m
PFrom No, 3 Manhole to No, 5 Manhole
| Open Channel (Cox)crete) Ihnex dimeﬁmions_:
| 0,50 (B) x 0, 735 (mean depth}
_ N I = 82.276 m
Manbole - Imer dimensions:
| 1,50 X 2.00 x 1,10 (H) m
From No. $ Manhole to No, 4 Manhole
‘ C'pe.u Channel. (Goncrete} Inner dimensions:
o 0,80 (B) % 1,22 (mcan depth) m
' = 147,250 m
No, rj.M_anhole' Inner dimcnblons.
' | u.uxtzouzo(n)m
From No, 4 Malﬂ.iolc to Lagoon
| ACP ' Dia, 600 mm, L = 8,459 m
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I*Lom Pumyp - Wcll (. .agoon) to Ping me ‘
1,039 m
608.’52' m

ACP o _ Dia, 100 mm, L
ACP j Dia, 150 mm, I

B

1

b) Scope of the Censl.z.uctlon

1) ‘The scope of the consuuction wo;k herein ‘described bhall be as .
showa in the drawingb. | But conuectmnb with other constructlon works
for this cntire pmjccc shall be mcludcd as part of the worL herein
(lescuhod As an exceptwn i the wash water (Irain plpe sllall be
done as paxt oE the filter construction works, '

2) Dlamage plpe for the. lagoon and pump well shall be excluded
from the work bercin descm)ed Pipes for: the pumps on the downﬂow
side from the sluice valve of the delivexy pipe shall be done as part
of the work hercin described, 7 ' _

3} Concrete p.rotect.mn. for the piping arvound the elevated tank shall
be part of the work hercin (lgscribed. '

4) Metal supports for the piping s_h:ltll' be part of the work hexeéin
described,

¢} Matters Concerning the Work

Refer to 2-4-17 regaxding materials, type and quantities of pipe, -

1} Overflow Pipe from the Recetving Well to the No, | Manhole
iy An bvéi-flow pipé shall be installt.zd.'fmm the re_ceiving .we_ll to.
the No, 1 manhole, ' |
i} ‘The overflow pipe shall he firmly supported hy metal fittings
tb prevent \_fihi‘éltiOﬂ’.

2) Drain Pipe from the Receiving Well to the No, 1 Manhole

) A drain pipe shiall be laid from the recelving well to the No, 1
nmnholc. :

3) Pipe fxom 1hc No. 1 Mdnholc to the Waotercourse

i) A pipe shall he laid from lllc No. 1 manhole, which collec{s
ovuﬂow watex and (lramage wutel Imm the receiving well in back'
of the flush. mixmp basin, 10 the watercoume. L

1i) The centerof the ogntlct pipe from the No, I manlole is at a
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level of 4305, 15 m., Therefore, a slight gradient, which is pos-

- sible in relation to the wator level of thL watercourse, shall be
made in laying the pipe, so as (v ngont dccumulatiou in the plpe .
of dixt or sand
i) The pipe ahall be laid so that the end projects applopnately

. Into. the watercourse,

4) Pipes from the Receiving Well o the Watcrluoursc

i) Pipe shall be laid from the u,ccwlng well to the watemourse
to drain lhe 1ecewing well chaanel, _ .
it) The pipe shall be laid so the end projects slightty into the
watercourse.

3 Pipe from the Flush Mixing Basin to the No. I Manhole

1) A pipe shall be laid from the _ﬂlzsh mixing basin to the No, 1
manhole as a drain pipe for the flush niijxixlg basin. _

i) The drain pipe for the flush mixing basin shall be connected in -
a lcvel position, and the confluent drain plpe shall he lald ot an
applopudte g,mdlent to No. 1 manhole, ‘
iti) In order to facilitate the outflow of water, Inside of the man -
hole shall have invert shaping, _

iv) A ladder, with steps of 19 mm (Iia. ‘round bax, shall be in-
stalled in the manhole to enable descent,

6) Overflow Pipe for the Llevated ’1‘alik__

i) A pipe shall be installed from the elevated tank to a point con-
necling to the drain pipe for the elevated tank, to scrve as an
overflow pipe.

if) Concrete protection shall be provided for the 90° bend at the
lower part of the overflow pipe. Detaiis shall be as shown in the
drawings, .

iith) ‘T'he overflow pipe shall be firml';y supported by metal fittings,

7} Drain Pipe from the l.'.leve_itcd Tank to the Watercourse

i}y To sexve as drain plpe for the elevated tank, 'piping shall be

Installed from the elevated tank to the watercourse.



ii} Concrxete protection shall be provided fox the 90° bend at the
lowex part of the drain pipe. Detaits shall be as siiown in the
(ll‘ﬁWiﬂgS. |
iti) The plpe shall be laid so the end projects slightly inte the
watercourse, N

8 Fipe from the Glear Water Basin and Sand Filtex-to the Punp Well
i) A pipe shall be laid from the rapld sand filter to the pumﬁ well
to dispose' of waste waler from the rapid sand filter and dyain Watcr
from the clear water basin, which is also comnected in,
ii) For use in the 2nd and 3xd Stégcs y a branch-off shall be in-
stalled midway, closed off by a blind flange cap ox a plug,
i) An inspection manhole shall be installed in the pump well, with
steps of 19 mm dia, round bar to enable descent,
v} A draln pump shall be installed to pump waste water from t'he.
vapid sand filter and drain water from the cleax water basin,

2 Liping from the Pump Well to No.5 Manhole
i} Pipe shall be laid from the pump well to manhole No.5 to send
watter to the lagoon from the pump well,
i) Connection will he made to the delivery side of the pump,
‘Therefore the laying of the pipe shall be done oiﬂ)r after adequate
consultation with the Contractor for the pump facilities installation
work,

10) Piping from the Rapid Sand Filtex to No.5 Manhole
i) Piping sbhall be laid from the vapid sand filters to manhole No,5
o carry washing waste water from the rapid sand filters,
i) Yor uwse in the 2nd and 3rd Stages, a pipe branch shall be in-
stalled, closed ofl by a biind flange,

L) Piping from No.2 Manhole to No, 5 Manhole
i) Pipe shall be installed from No.2 manhole to the connecting
manhole leacung to the lagoon for use as a diain water pipe for
the clear water resorvoir, (Pumps will send water from the

reservolr to No, 2 manhole,)
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ii) For use in the 2nd and 3rd Stages, a branch shall be instatled
midway in the above pipe, closed off with a blind {lange,

iii} In 01‘der.to'fa.1cili_tate the outflow of water, the bottom of the
inside of the manhole shall be invert, _
iv) An inspection manhole shall be provided in the mauholc, with

sLeps of 19 mm dia, round hax to euable descent,

12) Piping from the Sedimentatisn Basin to the No, 3_Manhole
i) A pipe shall he laid to carxy waste water from the seclimentatlon
basin to the No,3 manhole, _ _
ii} lor use in the 2nd Stage, a branch shall be iﬁstalled, closed
off with a blind flange, Bul, this waste water (vom the 3rd Sthe
[‘lCllkly shail be (Ilschal;,ed directly imo Ne., 3 manhole,
itl) The pipe herc described is the delivery pipe for the pump re-
moving sludge from the scdimentation basin, Therefore, the Con-
tractor shall investlgate the site carcfully, and lay the waste water
pipe to fit the center height 1305.55 m at the inlet of No, 3 man-
hole. | .
iv) In ouvder to facilitate the outflow of water, the bottom of the
inside of the manhole shall be invert,
v} An inspection manhole shall he provided in the manhole, with
steps of 19 mm dia, round bar for descending,

L3} E_(:ﬁ'tw&‘!lﬂllll()l from No,3 Manhole to No,5 Manhole

(Concrete, B = 500 mm, Average depth = 735 mm)
i) ‘I'his channel shall be provided from No, 3 manhole to No,5 man-
hole tramsit to the lagoom, in order to discharge waste water from
the sedimentation basin,
ii) The inner surfaces of the chamnel shall he constructed and
finished carefully so that water will flow well,
i) AL specified intexvals, as shown in the drawings, construction
Joints shall be {nstalled, thelr mortar joints to be approximately
10 mm thick,

lv) In oxder to facilitate the outflow of water, the bottom of the
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inside of the manhole shall be iavert, _
v) An inspec’tlbn manhole shall be provided in the manhole to enable
descent, fitted with steps of 19 mm dia, round bax, |

14) Open ; (,halmel fmm No, 5 Manhole to No,4 Manhole

(C,onclete, B = 800 mm, avelage depth = 1220 mm)

i) Pnping shall be laid from a junctlon manhole, No, 5 to No, 4 transit
manhole _in order to cairy waste water from the sedimentation basin,
ljackwashing waste wate_f from’ the _i:apld sand 'filters, waste water
from the o.leax: wate;;.bas_in, | énd waste water from the clear water

| Yeservoir. _ ‘
11} The imer Surfaces of the channel shall bhe constructed and |
finished carefully so that Watér will' flow well,
iii) At épecified intervals, as shown in the drawings, construetion
joints shall be installed, their moxtal joints to be appxoxlmately
10 mm thck '
iv) In oxder to facilitate the outflow of water, the hottom of the
inside of the manhole shall be invext,
v} An inspection manhole shall he provided ln the manhole to enable
descent, fitted with steps of 19 mmv dia. round bar,

15) Piping from_the No.4 Manlole to the Lagoon_ -
i) In oxder to discharge into the lagoon, wastc water frdm_all the
various facilities, pipe shall be laid from the transitional No, 4
manhole to the tagoon, | '
i) The pipe shall be laid so that its end projects slightly out into
the lagoon,

16) Piping from the Lagoon Pump Well to the Ping River
i) Pipe 'sliall'be ins_tal,led from the lagoon pump well to the Plag
River to discharge tho uppér layer of clear water of the lagoon's
wasté . w_ateis. | | |
i) The pipe will be connected to the discharge side of the pump,
The.refore,-- the cont"ral‘c_tor. shall consult adeq_uately,' hefore- heing

the coimebt’l__oﬁ, wiﬁh the Contréctor foxr the work of the punp installation,
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iti) The pipe shall be lald so that its ewd projects slightly owt into
the lagoon, |

17) Miscellaneous

) Valve Box -

The valve boxes Lo 'housg valves of this work _shali be cast- ixon
of 2 types, Type A and Type B, Type B shall be so made that lis
depth_'is adjustable between 0.55 m and 1,0 m, Details and the
type of box for each valyve shall be as shown in the_. drawings,

ii) hiétéllatlon of pipes which penetrate struct&rcé.

Places In buildings where pipes penetrate the strucfuro shall be
adequately J:elnfor_ced'by_ inéerting steel barxs, and the pipes shétl
bé.set ln their bfoper places, and. inspected by the Engineer, “all
before placing the concrete. | '

ili) When it is not possible to set pipe in location before placing
the concrete, an ..openi_ng' shall be provided adéquate. tb allow inser-
tion of the pipe ox of the flange. Openings shall be filled with
moxtar so.as to adhere closely to the pipe and the nearby concrete,
and so there will be no leakage, |

iv) Installation of piping arounc.i structures shall be done after fully

consulting the contractors for related ox affected work,

2-4-18 lLagoon

a) Structure and Capacity

1) lLagoon
Excavated depth (without timbering): 2,0 m (inclination of cir-
cumferential slope = 2 ; 1)
Bottom area: 32065 m2
Water depth: L5 m
Pond capacity: 5463 m3
2) ‘ £1zm P Well

e b i

Structure: Reinforced concrsic

Inner dimensfons: 2,0 m (B) x 3.8 m (4 x 1,85 m (H)

Number: 1 well
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b) Scope of the Installation Work for D'ramagé Pumps

1) The installation of the 600 mm dia, inlépplpe fox the lagoon
shall he part of the work. for dralnage pipe in t'liel treatment ﬁlant
area, ) | .

2) The wc-l_'ks for installation of pumps shall be part of the me-
chantcal works, | _ ) _ _

3 Installation of pipe for the delivexy side of the [z)l-l'l_llps,' as fay
as the sluice valves, shall be part of tlie cons’tructibn llc;‘eiia de-
scribed, Piping '_bayond that point shall be pél.t of the 60113&1‘110&011
for drain pipes in the treatment pla_nt.;.u‘ea.i |

4) Stalvs descending from the foundati'on at +306,00 m t6 1304, 55
ni, {vllich is the height of the precast reinforced concrete slab
pavement, shall be done as part of the construction, herein de-
scribed, . |

5) ‘The precast reinforced concrete slab paving for the lagooﬁ shall
be done as paxt of the site preparation work, o ]

6) Pump loundations and valve foundations shall be done as paxt of
the construction hexein desecribed,

¢} Malters Concerning the - Construction

1) The location of the lagoon is a place where there Is an under-
ground natural water table, ‘l‘hercl'm‘.c, the inclitation of the lagoon
walls is set at 2 : |, Carxe shall be exercised that the slope sux-
faces do not collapse, _

2) Concrete shall be placed to protect the top of the slopes, as
shown in the drawings,

3) 'The surfaée of the concrete slabs is on a slope descending from
the top surface of the embanking at +306,00 m to +304. 55 m.
Therefore, stali's I in, wide shall be installed at two places, made
of concrete,_.with a 15 em wide hard vall, as shown In the drawings.
4) Conerete to protect the slope shall be placed on the slope, on
both sides of ‘the punip well as shown in the (I.rayi.vlngf's, Bamboo

| 1/2 In, c_l_ia..' draln pipe shall be Insexted at | metex Intervals,
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:5) Foundation concrete shall be placed at the bottom of the concrete
to protect the slope; as shown in the drawings,

0) As shown in thc drawings, tho pump well .‘:hﬂll have a channel on
both sides of the walls, constructed with a flash board, to draln by
pump the top water in the lagoon, Cousuuctlon shall be calefully
doite, so the coriiers of the channel will nol crumble,

7) The flash board shall be made of wood highly resistant to water,
and to dimensions as shown in the drawlngs. A hook of 13 mm dia,
round bar shall be installed in the pla(_:é indicated in .tlle drawings,

so that stop log can be drawn up from the top of the siab of the pump
well, _ ' |

8) A hand rail for saf(,ty, made of 1 1/4 inch steel pipe, shall be
umtallccl around the slab for the pump well, and coated with ofl paint,
| %) An 1_m>pccuon manlole shall he installed in the pump well to en-
able descent insidc, litted with steps of 1% mm dia, xound 'bal.

10} The Contractor shall (hscuszs the phasmg> of the work foxr the pump
facilities adequately with contr actors fox velated works, hefo:c begin-

ning the work,

2-4-19  Drain Pump Equipment

a) Specifications

1} Lagoon Drainage Pump No, 2

This pump shall discharge surface waters of the lagoon into the

Ping River,

i} Operation and Control System
Manual control at the pump locatlon,

{1} Pump Specifications

‘type: Motor divect coupling vertical centrifugal pump
(Middic shaft bearing ol lubrication type)

Pwmp bore: Dla, 100 min

Discharge capacity: 0, 87 m< /min,

Total head; 10 m
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Rcyolutions: 1450 vpm
Motox output: 3.7 KW (50 Hz, 380 V)
No, of pumps: 1§ puup

iii) Accessories for Diain Pump

Sluice valve (manual}: 1 item

Check valve! 1 dtem
CGmbined gauge: . - 1 it_mii
90° bend: -~ 1 set
Flexible coupling: 1 set

Standard accessories: 1 set
Other required items: 1 sei

| 2) Drain Pump No, 3

This pum]) shall be Installed at tlu, side of No.5 manhole to: dis—
chalgc chain watex from the [ilte: into the drainage channel,

i} Opcration and Control Systemn

‘Manual cantrol at the pump location,
i) Speeifications
I‘ype. Motor direct coupllng vertical cemrifugal pumip -
_ (Middle shaft beallng oil 1ub1lcat10u type)
l’ump Bore: Dia, 80 mm
Dis:charge capacity: 0,7 m3/min.
Total head: 6 m .
" Revolutions: 1450 rpm
- Motor oup])itt: 2.2 .‘KW (50 Hz, 380 V)
Nb. of pumps:' 1 pump |

~it)) Accessories for Drain Puml_

Sluice valve (manual): 1 [tem
Check valve. o IR ftem
' (‘mnblned gauge: 1 item
90° fend;. - I set
N Fl(,xible coupling. , ' I set

btu_ndaxd accessories: 1 set

2102



_ Other_ requived items: 1 set

b) Scope of Gonstryetlon -
1) Installation --wor'k fox - dratn pumps éhal.l l)é incl‘u.ded"
2) Concrete founclatlons and bolt hole shall bo done as palt of the
cwll woxks. | _ S _
3) Piping avound the yunps to ;he_sl_uice'. valve shall be inclnded in the
.wo'rk' hexre detéiled_-for ins,tallation_' of the (irainage PUIBPS, .P.lpi.ng .

: comiécting-fmm 'the slulco: valye to the drainagé manhole shall be
paxt of the dramage pipe work for the watm ueatmem plant axea‘
4) All electrlc wiring work shall be alt of a separate constmction
work; namely, the EICCtJ.lLal work,

c) Matters Loncmmng the. Construction
1) Pump equxpment shall bc as mclicated in section 2 l 4 (R'nv Water
Pump Fquipment) . _

- 2) Pump cqmpment 5hall be anam,ed as nultcated in the blucprlms. :
3)  Before staxting actual work, contractors Im related wozks, as
for examplb civil w01k and electrical work, bhall consult togethel.

adequdtely (o ensure 001 lecl, progreqs of the work.
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2-5  Distribution Mains -

2-5-1 Distribution Main No.26'to No, 29"

a) Contents of tha Work

Straight pipe line includes : _
AGP, 250 mm dia, : Jo'= 1018,5 m

ACP, 200 mm dla. o L = 1370.0 m
Pire hydrant, 100 mm dia, 3 places
Ar valve, 75 mm dia, I place

Blow-off, 100 mm dia. . 2 places

River crossing

GSP, 250 man dia, _ o= 9.5 m
G5P, 200 mm dia, ' L=6,0m

Note! Lengths of stréight pipe line y above, include the length of
pipe crossing the river,
by Scope of the Construction
Work is comprised of the mains from the connccting point with the
existing main in front of the Rincome Hotel (o the ¢xisting cleas water
well at Chiang Mal University, The works shall include all installations
of fire hydrawts, sluice valves, air valves, blow-offs, and other neces-
sary works to provide eflfective functioning of the distribution pipe line,
The above appiieé correspowdingly to all pipe lines to be constructed.
¢) Matters Concerning the Construction
1) The connection witl.1 the biisting main in front of the Rincome Hotel
shall be made by installing a redueing tee for 300 mumn ~ 250 mm dia. ,
jointed with Gibault coupling.
2) GSP pipe, 250 min dia, , ghall be used at the crossing of the
irrigation canal, Both ends of the pipe at the crossing shall he
supported with concrete block to provide beam action against externsl
1051(!3. A bio‘W"off of ACP 100 mm in diametcr shall be installed on
the ngom_e Hotel side, '
3) Gl‘o_ss'in.g. of the sl)illvfay at Chiang Mai University shall be as
dcscﬂbcd ..in (2_) 'glircc'tly above, and as indicated in the drawings,

* Refer to the Distributlon Main General Plan vegarding these polnts,
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using GSP pipe of 200 mm diameter.

4} Insextion of the pipe through the walls of the cleay water well
requires careful work. ‘The insextion shall l)o done so as not to
intexfere with the operation of the existing facilitics, and the wall
adequately restored so there will be no future leakage, 'The Con-
tractor shall consult with the Engiueer and the head of the Chiéng
Mat Univ’efsity Water Treatment Plant as to timing of the work and
the method used, and shall obtain theiv approval before heginning
the Qvork. ‘

S) A 75 mum dia, air valve shall be installed at Chiang Mai, tl_ie
standard for which shall be [IS B 20063 ox eQuivaient. Air valves of
all the mains described below shall mieet the same standaxd,

6) A 100 mm dia, double orifice fire hydrant shall be installed,
Betails shall be as shown in the drawings "Specimen Drawings for

Fire Hyrll‘hﬂt and Sluice Valve.™ Hydrants of all the malns deseribed
below shatl be as shown in the same drawings. _
7) An open cut will be dug in the lelt side of the auto road golng to
Chiang Mai University, "To avoid Inconveniencing traffic, half the
breadth or more shall be maintained lox p_aésage. Shnilarly, a
temporary bridge shall be provided while laying the main across the
road,

8) The discharge point for the hlow-off shall be determined afier
obtaining the Engineex's approval,

9) The sluice valves shall close by tuxning in a clockwise direction,
The Contractor, before making the connection with the existing pipe
line, shall verify the positions of the bolt holes, under direction of
the Englneer, Similarly, it shall be verified that the flange on the

valve side and the flange on the pipe line side are the same slze,
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2-5-2  Boosting Pump Equipment

a) Scale and Conslruction
1) Arca of site: 10 m x_' 10 m

2) Specifications of_Gdnérete Box.

Material: Reinfoxded 'concrete‘ _
Innet diménsions‘: 3.0 m-x 2.2 m x 1485 m (H)

3) Plping | |
ACP, 250 mm dia.: - L=282m

ACP, 125 mm dia.: L= 6,4m
GSP, 125 mm dia, ! : : .= 3.8m

4) Boosting Pump

i) Operation and Control Systemn

‘The pump shall start and stop automatically depending on th_c’»f
water level in the clear water reservoir on the Chiang Mai Univefélty
‘campus,  Also, the pump shall he operable manually at the pump
site, ' - -

i) Specifications of .the Pump

Type: Vestieal -mdlt‘l-stage suspended type_. _
' 'subm‘ergcd. motox puﬁm

Bore of pump: {25 mm dia, |

Discharge capacity: .85 1113/111 In,

Total head: :10 m

Revolutions: 3000 ¥pin

Motor output: 7.5 KW (50 1z, 380 V)

No. of pumps: 2 (including I staund-by)

iii) Accessorics for Booéting Pumps (for each pump)

Slutce valve (manual): 2 items
Check valve: : | I {tem
Discharg_'e hent pipe: _ 1 item
90° bend: ‘ 2 items
'Aul:o'ma_t.lc al_;‘. valve 2 items
Combined galige: ' 2 items
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Standayd accessorles: ; 1 st
" Othex I‘CQLlll‘Ed items: . 1 sep

b) Scope of Conetmotion '

) All work beyoml the T~shape blanclling from the dibt]'l])llliOll main
to the lJoosting pump station shall be within the scope of the construc-
- tion hevein dcscxibed. But, the connective fittlngs bhall be pmt of |
‘the wonk f01 tlu, distribution mains, _
2) Work othm Lllan laying pipes‘, if it be \Vl(lll!l the plant Bite, shall
all be included in the consuuctton herein dcscxibcd
3) Givil wmks and’ woxks related to the pumps shall he part of the -
works herein descnbed, “with the slmce valvc as their boun(laxy limit,
The ﬂange connccuons for the vatves shall be separate, iucluded in

_ the civil wmks

| 4) ’ille installation of the Jboosting pump shall be w1thin the scope of
the works herein described, _ _ _ '
{5) Wiring work from the pump to the local operation paunel ,‘_wbrk of
installation of the local operation panel, slnll be excluded from the
scopo of this (‘Ollbtlllction aml aha!l b pau of the electric meter
oqulpmcnt .

c) Mattus Concelmng Lh(, Consuucuon

1) z'srboato& plpc, 500 mm dia,, shall be iestalled to protect the
submmged pump, - A cextam amount of space shall he left open at
the bottom ,‘ evert when llie pump has been placed, and-ma(lo solid
with cbncret,'o. Due to the relation with the installation lof the pump,
the lugineexs directions shall he followed in J.(,gdrd to the space
left open and the installation of asbestos cement plpe,

2) An inspection manbole shall be instatled for the concrete box,
. provided Wi_t_h steps of 19 mm dia, round hars for descent, _Det_ails
shall be as shown in the drawings,

3) In oxder to bring in .t_ho punﬁp and other cquipment, an opening
shall be provided in the locétion shown in the drawings,

4) the freight opening shall have a cover in threé sections with plates
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welded to one side so' that watér will not leak fn.  The cover shail

be so constructed as to fit tightly.

drawiugs .

Details shall be as shown {n the

2- S -3  Distribution Main No, S — l’aton Walel ’lreatment I’}.ant - No l

a) Scale of Construotion -

~ Straight pipe lines include:

DGIP,
DCIp,
DCIP,
DCIP,
DEIP,

600 nun dia;
500 mim dia,
450 mm dia,
350 mm dia,

100 mm dié.

AGP, 200 mm dia,

ACP,
Sluice
" Sluice
Sluice
Sluice
Sluice

Fire hydrant, 100 mm dia,

150 mm dia,

valve, 450 mun dia,
valve, 350-mm dia,

valve, 200 mm dia,

valve, 150 mm dia,

valve, 100 mm dia,

Blow-off, 200 mm dia,
Blow-off, 150 nun dia,

Alr valve, 75 mm dia,

1. =73 m

L'=19 m
L. = 202 m
L = 1776 m
L = 55 m
e =97 m

= 21 m

places

L

2

1 ptace
I place
2 places
3 piacaS
1 pléce
2 places
1 place

1 place

Stuice valve, 75 mm dia, (for air valve) 1 place

River crossing:

peie,
Dcipe,
nc}P,

450_ mim dia,
350 mm dia,
100 mm- dla

- Road cu}ss ing.

DClP
DCLP

450 mm clia.
350 nm dia.'
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b) Scopo of the Construction _ _

1) Pipe shall be laid from poiﬁt No, !, as shown in the drawlng
“Distribution Main Ganelal Plan," pamllelmg the highway, passing in

~ front of the planned watel treatment plant, and continuing to thc front
of thc aqucduct across the Ping Rivex. _
2). At polnt No, I, provision shall be made for a bzanch, using DGIP
500 mm dia, with a bliml flange tap, to enable futuve expanswn of

| the distribution mmns. .
3) The distribution tllll\kb Ior Lhe sity arca are as shown in Lhe
dlawlng's . . ‘
4) The {listri'bution pipe, DCIP of 450 mm dia. shall be finished with
a flange just above the Ping River aqueduct, '
5) Service branch piping shall he installed to thc oflice buildmg In
the water treatment plant yard, as shown on the dmwdngs.

¢) Matters Concmnlng the Construction

1) The Super Uighway, along which the water main pipe liné is to be.
la_id., is intended to be i)roadenéd in tlaé_future. --Therefore, the pipe '
shall be laid 14 to 15 meters distant from the highway centex line,
as sluﬁvn in the drawings. This position shall he approved biz the
Highway Depaxtment,

2) Branch pipes s DCIP 100 mm dia. , shall be laid to cross the road
at sultable intexrvals in préparation for supplying watexr services in

the area across the highway in the future, Work shall be done by

the shielding method, as shown in the design drawing "Distribution
Main Road Crossing. ™
3) Mains lald below the irrigation ditch shall be provided with wooden
sheet pile cofferdams, and laid in an open cut, If work is done dux-
ing the irvigation season, care shall be used that adequate water
conthhwes to flow to down stxcam aveas, ‘The vertical section of the
maln laying shall be as shown in the dfawings.
4) Earth coverings are shown as depths from the ground level, That
the caxth coverings ave deep is unavoidable because of the future

planmied expanslon of the Super lighway,
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2-5+4 Hﬁ{gjfduct

a} Contents of tie Gonstruction Work

1) Scale of the Construction

Loading distribution pipe SP 450 mm' dia. L

U

142,005 m
132, 800 1.

i

‘Total length of glyder Steel givder L

Four spans

Side span L = 36,4 m
Middle span L= 30,0 m
Middle span L= 30,0 m -
Sl(lo span o | I: = 36,4 m a
Abutment Reinforced concyete Both hank sides
Piex Reinforced conerete 3 piers in rivey

2) Scope of Construction

‘This work shall consist of building a 4-span aiqueduct and install-
Ing on it a disfl'ibtltilig main 450 mm in diameter, Connections with
the distribution mains on elther bank of the aqueduct éhall be in the
scope of a d.ifferent construction work: namely, the distribution main
installation work.

3) Matters Concerning the Construction

§) Before building the agueduct crossing the Ping River, the Con- .
tractor shall consult the Kngineer, shall submit working drawings to
concerncd government offices, and obtain‘ their approvals,

) Since the water level is much highey in the rainy season than
the dry scason, foundations shall be completed during the favorable
dry scason,

b) Iabrication and Matexials

1) General
“Fhis chapter applies to the making of the aqueduct crossing the
Ping River, ~Only the most important matters are tncluded, Malters
not referred to here shall meet the standards contained in Road Bridge
Specitications (Japan Road Assoclation, March 1972}, or standards

recognized as equivalent ox bhetter,
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2) Stgel
) Materials
(a) Materials shall he of SS 41 ox equivalent functional quality,
‘(b) Stecl pipe for mains shall be 115 G 3443 or material of
“equivalent quality, | | '
(c) Rivets
Diameter: 22 nim
Material: SV 34 standard ox of cquivalent mcchanical
charactex |
ii) Cziré_shall he exexcised so that steel materials do not rust
unduly ox sulfer damage during storage for construction, -
iii). The tolefable limit i variation of ‘thickness of stcel plate shall
comply with standards in JIS G 3193 “Shapes, Sizes, Welght, and
Tolerances for Band Steel and Hot Rolled Steel Plate” in Chaxt No, 4,
and the tolerable (permitted) Umit for {) side shall be with 5% by
nominal nicasurement, _
iv) Repatr of surface faults shall be done only after carefully
considerin.g the type of defects and the best way 1o corvect it,
| Thichmss of the place after repair must be within the tolerable
limit for variatlon in thickness, as stated above,

3) Tabrication at the Tactory

iy Full-size Dyawings

Before begiuning fabrication, the Contractor shall make neces-
sary full-size drawings, and verify theye axe no defects in the
englneering or in the design drawings. '

i) Tabrication
(a) Dividing Stecl Plate
Dividing mala members for tie framework shall + 48 a hasic
rule, be done so that the trajecltory of principal stress accords
with the direction of volling for the plate,
(b) Marxking-off Gulde lines

As a general xule, cold chisel ox punch marks shall be made
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in places that will remain even aftex completion of the work.
- (@) Cutting

Main steel hwm_bers for the framework shall be cut with
_automatlc gas cuitbig apparatus, The quality standards for gas
cut sectlons ox developed sections done by use of gas cutting
apparatus shall be superior to those indicated in the chart which
follows. | | '

Section steel, gusset plate, rei11f01'¢elllcints, ctc, may be cut
by .shea'ring. In case shearjng causes shouldexr drops, burxs, or
unevenness, the edges shall be trimmed till the defects are re-
.movcd, or {inishing shall be done to a smooth finish by grinding,
In such cases, the finished surface shall be superior to the

indicated quality valve in Chaxt [,

Quality of Gas Cut Surfaces

o Category '

\ Main Structural Steel| Secondary Material
Surface roughneégm 50 8 ox less 100 5 ox less ]
Notch deptll(z) _ Notch not permittable ‘Noteh I mm or less

Attached pleces of slag shall be easy to

Slag | clean off, without leaving scars,

Melting of wpper edge | May be slightly rounded; must be smooth

(1) Surface roughness is shown in }IS Standaxd B 0601,
50 S expressing roughness of 50/1000 mm,
(2) DPepth of notch is measured from the top edge to the
bottom of the trough,
(@) Cutting
Suxface roughness of the cut faces of steel material shall be
50 S ox less,
(e) Drilling _ _
Holes shall be made with a drill, or by joint use of a dyill

cand reameyr, ‘Templates shall be used If drilling to the indicated
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dlameters Is done in advance of the shop assembly work, _
Secondary memebers for the fabrication may have hotes made to
the prescribed diameter by punching. Burrs, ctc. due to drilling
or punching must be cledned away,

1) Welding

 (8) Welding Fabrication’

All wolding shall be done only after checking the following

matters cai‘erully to ensuve adequatc Joint strength,
(1) Type and special characteristics of the steel,
(2) 'Type and special charactexistics of the welding method,
groove, and welding rod.
(3) Dryness and cleanness of the area to be welded, and the
fit of the joint of piéces to be welded together,
(4) Duyness of the welding material,
(5) Conditions and order for welding
Factory welding. shall be done inside or under equivalent
conditions,
(h) Welder

Welders shall have passed the test most applicable to the
work (or a test cquivalent or more severe) among the various
tests established under JIS %2 3801 (Standard Qualification Procedure
for Welding ‘Technique).

{c) Welding T'est

it shall be a fundamental rule that welders be tested. ‘The
welding testing shall be as specified by the Engineer,

Covered electrode arc welding (manual weld only), excepting
submerged arc welding, shall be tested uader the following condi-
tions

(1) The test piece of steel plate shall present the worst welding
conditlons likely to be encountered with that type of material,
(2) Weldlng condltions shall be the same as for the actual work,

and the position of the welder while dolug the test welding shall
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be the most unfavorable tikely to. be encountered,
(3) Groove welding tests with diffexent kinds of steel material
shall use compaxatively hard types of stoel a8 test inétertal}
When conducting tests for welds of -t\'-;o différent thicknesses of |
the same kind of Stcel, comparatively thin steeliplates shall be
uged as test materials, _ '
(4) Yor a sccond test or retest, twice the number of tests
shall be conducted as for the first time. |
(d) Assembling ' ‘ _
When assembling parté for welding, a supplementary welding
g shall be used and conditions shall be arranged so that tem-
porary welds are made with the paxts in natural, unforced p&si—
tions. Welding of temporary braces, supports, or backing shall
be avoided wherve possible.,  When it s necessary to use such
devices, and a member is damaged, repair shall be made after
carelul studying of how the repair should be made, Road Bri_dges
Speelfications, P, 127, Table 15-3-10, Japan. Road Association,
Maxch 1972, wili be of valuable referencé for repairing defects,
() Weldlng Materials
Covered clectrodes for mild steel shall be uvsed,
(f) Miscellaneous
The Contractor-shall do the vavious work necessary for weld-
ing suéh as ensuring accuxacy in joining of steel members, tack
welding, testing of weld, ete, in accordance with work mnethod
sheets, which he shall submit to the Iingineer for approval before

begiming the work,

4) Suspension

When methods of manufacture or the order of the process of

manufacture are different than those of the design work, the Contxactor

shall restudy stresses and possibility of deformation when suspending
the agueduct structuve In place, and shall ensure that the work Is

safely done,
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When stecl membexs ave temporavily left at the site, caxe shall
be taken that the members do not touch the ground, The Contradtof
shall adequately guard that the members are not liable to damage froin
contact with other materials, ox from falling off their temporary |
storage stands, | '

Whmi the temporavy stoiage is for a long thne, the Contractor
shall take adequate measures to prevent corrosion or damage,

| _ Ass_embly_ shall be done accurately In the specified oxder, and
assembly number,  Cave shall be taken that materials bcilig assembled
are not damaged, The total number of temporary bolts and drift pins |
shall be, as a standard, about one-half of the total, ‘The number of
drift pins shall be lmited only to those necessary to align the holes,
while the number of bolts shall be maximized,

A sufficient number of rivets shall be made ready for use that
there will be an allowance for replacement and so forth, The vivet,
after being hammered, shall fill the rivet hole completely, and the
head shall hold its required shape, Contacting suxfaces of the steel
members being joined together shall, as a fundamental rxule, be coated
with primex. Riveting done at the work site shall e inspected soon
after being completed,  After defective rivets have been cut out,
riveting shatl be redone. Loose.ri‘vets shall be caulked or tightened
after cooling by after-hammering, Defective rivets shall be carefully
removed so that there will be no danger of damaging the steel menm-
bers, or that other adjacent rivets will be loosecned,

5) Protective Covering for Steel Pipe

1} General Requirements

Steel pipe for water mains sball meet the standavds of JIS G
3443 or cquivalent, requiring for the inner surface one epoxy-tay
coating 0,3 mm thick and for the outer surxface one coating of
asphalt over two layers of viaylon cloth, The former shall comply
with the JWWA Standaxds (Mctheds of KEpoxy Tar Painting or Coating

for Waterworks})., ‘I'he outer surface coating shall meet the standaxd
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of JIS - 8491 (Asphalt Protective Goattngé for Steel Water Pipe),
_Or' equivalent or superior standards may apply, if approved by the
Enginecr, | '
Ity Jnspection |
{(2) When receiving inspection, necessary cqulpmel.it shell be
readiec_l_incl'mling a l-Io}lday' detector, 'electromagné_tiq micro-thick-
ness gauge, test hammer, surface temperature theymometer, etc,
(b} Procedural Or(iex‘ o
"(1:_) ‘Befoxe the primer coating, inspection shall be made of
cleanliness of the steel surface, préscncc_ or absence of moisture,
and temperature of the pipe, | _
(2) Immediately before the main coating, inspection shall ‘be
- made of the primex, condition of te surface to be coated,
presence or absence of moisture, and temperature of the pipe,
{3) Imné_zr Surface Coatihg_
{3)-1 Visual Iﬁspec:tioh
‘l;lle coating shall adhere well to Its suxface, be smooth,
and be free of Injurious scabs, dents, creases, drips, pi‘o~ '
jections, forelgn matter, pinholes, or unpainted places,
- (3)-2 Pln l—loles. and Unpainted Placeé
| ‘The entire menthbranous surface shall be checked with a
Holiday Detector. Blisters shall not be created. Voltage
shall be as follows:
Asphalt: 8000 ~ 10000 V
Epoxy-tar: 1200 ~ 1500 V'
(3)«3. Thickness
Measurement of length shall be done at 4 arbitravily-
selected poiuts- around .3 random sclected aveas, using an
. __elccl;roma’gnetio microthickness gauge.
(3)-4 Adheston | |
| A hammering lnspebtlon shall be done with a steel hammer

of 250 mm handle length and wetghing 0.1 Kg, The palnt mem-
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‘brane shall bo tapped lightly to test wehthex ox not it peels,
Moreover, 8 strip_bin_g‘ lnspeetion shall be made il the JEngi-
: ‘ncex S.o.'or'ders. | . '
.(4) Oufel‘ anting _ _
{41 Il‘l.Sp_BCtiOIIIIS after the first coating shall be as in (3) ﬁl)éve.
(4)-2 | Visual ‘Ius'pection . ' _ _. |
" This inspection shall be fox the s_mootiuuass of the surfdc_e,- _
émd whether t_hQr_G is faxpoéu_re of the surfdce below,
.(4}_--_3 'Voltaga for the pinhole'_cxa.mination_ shall be 10000 ~ 12000
(4)-4  Adhosion
Same as for (3)-4 above,

lif) - Latex Adjustment or Coxrection

~ The c()atiug membrane in areas whiéh have failed inspection
shall bé'carefully_ removed by knife“dr-chi'sel. Work shall be re-
done, _starting'with the: st_eei surface, which shall be inspected anéw‘
I-lowever, If defocts are limited to the suxface ohly, the Contractor
may take such measures as are ordered by the Engincex, ’
Buﬁ, when the defect is due to the occurrence of hydrogen gas,
except for 'very light cases, coating shall be redone from the sur-

’

face of the steel,

2-5-5 Distribution Main No. 5 ~ No, 8 ~ No';fg*

Styaight pipe line includes:

- GSP 350 mm dia, b= 10m
DCIP . 480 nnﬁ dia, L = 84 m
| 400 mm dia, L = 1682;5 m
350 mm dia, L = 582 m |
300 mm dia, I =25 m
15¢ mm dia, L= 144 m
100 mm dtia, L= 54 m
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Ak 300 mm dia, L =23 m

Co _ 150 mm dia, L=2lm
Slulce Valve | 450 mm dia, 2 placés
IR "0 400 mm dia, - I place
| _SSOImr'ﬁ-"dia.‘ ' .?:' 1 'placé“ :
300 mm dia, 2 places
_ 250 ram dia, 1 place.
| 2()0 mm dia. 2 places o
150 inmdla_-. | 3 placeé
. 100 mm dla; | 5 blace&
Blow off - T C 180 _zmﬁ d'ié. | 2. places
Flre hydrant. R - 100 iﬁ'm dla, - 3 places
Aly valve = ' S 7 mm dia g place
Sluice valve (for alr valve) . 75 nm dia 1 place
Road crossihg3 _ _ _ : .' :
GSp o 350 mni dia, -~ L = 10.0m
poe. © 250.mm dia.  Lo=20.0m
| 180 mm dia, L = 14,4 m
100 mm dla, . L = 32,0 m
sp . 600 mm dia. L =40.0m

b) Scope of the COnstructiOn ‘

1) The scope of this construction includes the dismbution malns from
‘the point of connection with the aqueducl; to point No.9 on the design
drawings. For the exact route, reference shatl be made to the draw-
ing, "Distribution Main 5 ~ 9 (Super Highway). " |
_ 2) 'I‘he work shall mclude crossings of the. river, voad orossings, and
_ lnstallatlon of siuice valves p air valve, blow offs, fire hydmnts, and
other miscellaneous work to makc the. distrihutlon main funct:on ef-
- fectively

c) Execution of the Comtruetion Works |

1) The same detall deslgn drsfwlngs shall be followed in work: for

' rivel and road cmssings a8 are cited for the distribution main in
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b)-1) above, | . _
towever, detail design drawings shaﬂ be S.uh:mitted for appmv’ai
- to all concerned puhlfo .onganizations before énmpending the 100 mm -
dia. DCIP main withiu the box culvert for lnigation wheze it crosses
the Super Highway in certain places, . If the Contraotm, Is not able to
_ obtain these approvals N he shall lay the Pplpe l)y shieldkng to the point
owside the boundaly of thc plauned expanded zone fox ‘the Supe1 Illgh- 3
way,  If the Contractor d06‘3 ohtain the approvals he shall mesent |
detall drawings of the work to the Engmeer fox hlb approval l)efme "
commencing work, _ ' |

2) The area ﬁrhere ther’e will be future expans fon alo'ng ﬂle Super

Highway, at point No, 8 on the ”Distlibution Main Gcneral Plan" draw-
~ ing shall be as shown m the detall drawings, 'The connection with
the planned expansion. shall bo sealed with a blincl ﬂange cayp,

3) 'I‘he cmmections where the new main 0r0SEes the existing 200 mm
dia. ACP main rear point No, 9 shall be madc only aftm Jccheckmg
the position and type of the exlatlng plpe, ' _

4) The blow-off shall be dlscharged into the watey channel c¢rossing
~the highway, The Contractor shall consult the Eilgineel and, if re-
quired; submit detail drawings to the Highway l)epartment for pr_ior

_ approval,

2-5-6  Distribution Main No,9 ~ No.53 ~ No. 5l

a) Content of the Constyuction

Straight plpe line inciudes:

GsP 300 mm dia. L =12 m
.250 min dia, I+ = 26 m
ACP 300 mm dia. I, = 1802 m
250 mm dia, - L = 151 m
75 mm dia, L =4m
Sluice valve . 250 mm dia, - 1 place
200 mm dla, 2 places
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Slulce valve 150 mm dia, 1 place

100 mm dia, 1 place
| 75 mm dia, 1 place
Pire hydrant 100 mm dia, I place
Blow off : 75 mm dia, 1 ptace
Road crossing -
GSpP 300 mm dia, o= 12 m

250 mm d¢la, L= 22

b) Scope of the CELI_&EE?EEI_:L(_)_H_

The scope shall be installation of the d_isti‘ibutioh main from point
No.9 to No.51 on the Distribution Main General Plan, Boundaries with
“other construction works shall be as shown in the detall drawings.

¢} Instructions for Execution of the Construction Work

1) Between point.s No,9 and No.53, there Is an existing main of GSP
pipe, 50 mm In diameter, so that care is necessaxy not to damage it
while laying the new maln,
2) There is one place near point No, 53 where the main ¢rosses the
road, This 'corssing shall be laid by making an open cut, and care
ghall be taken not to impede the passage of braffic,
3) Where the new main crosses or follows the existing main, the
location of the oxisting main shall be verified, and the new distribu-
tion main so laid that there will be an intexval of 30 cmy or more
between, as a fundamental rule, |

There are also places where the new distribution main will cross
or come close to culvert pipe or dralns, Caxe shall be used not to
impalir the effectiveness of existing facilities in the work of laying

the new distribution main.

2-5-7 Distribution Main No, 51 ~ No, 58

a) Content of the Congtruction

Stralght pipe line includes:
Gsp 250 mm dla. L = 41 m
200 mm dia, I, = 181l m
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ACP _ 250 mm dia., o= 2208 m

200 mm dla, L = 1383 m
75 nﬁm dia, L = 46,2 m
- Sluice valve 250 mun dia, 2 places
| 200 mam dia, 2 places-
150 mm dia. 2 places
100 mim dia, 6 places
Hire hydrant 100 mm dia. 6 places
 Blow off 75 mm dia, 4 places
Aix valw;rc ' 75 mun dia, 3 places
Sluice valve (for air valve) 75 min dia, 2 places
River crossing |
Gsyp 200 mm dia. L = 163 m
Road cressing
GSP 250 mm dia, L = 41 m
200 mm dia, L= 18 m

b) Scope of the Construction

1} The scope shall bhe installation of the distribution maln from point
No.51 In front of the railway station, comnecting to the ACP pipe

250 mm in diameter to the reducer from 250 to 200 min diameter at
point No, 58 as shown on the Distribution Main General Plan,

2) Work of suspendlng the pipe lines to the highway bridge at two
places shall be part of the scope of this construction.

¢} Execution of the Gonstruction Work

i) The crossing with the H, P, 800 mm dia. culvert pipe in front of
the army camp shall be made, using care not to damage the H. P,
pipe.

2) The attachment of the main to the bridge, beiween points No, 56
and No, 57 .as well as the attachment to the bridge between points
No,57 and No,58 on the Ping River, in which GSP 200 mm dia. pipe
shall be used, shall be donc after making detailed work drawings

with refercnce to the design drawings, and presenting them for



apprbval to the Lngineer, Also; the Contractor shall obtaln prior
approval of concorned government or officlal organizations,

3) Between points No, 56 and No, 57 there are laxge trees tmmediately
beside the course fox iaylng the maln, Gare shall be exercised not

to damage the roots of these trees during the work,

2-5-8 Distribution_Main No, 73 ~ No, 58

a) Content of the Constructlon

Straight line plpe includes! |
GSp 250 mm dia. L =26 m

ACP | 250 mm dia, L = 1924 m
Sluice valve 250 mm dia, 1 place
Hirve bydrant 100 mm dta, 1 place

Road crossing
GSP 250 mm dia. L= 2 m

h) Scope of the Construction

The scope of this work shall be Installation of the distribution main
from point No, 73 to point No.58 as shown ln the Distribution Main
General Plan, Comnectlions of this secior of the main to the sectors
on either end shall be paxt of the construction work of the two adjagent
seclors.

¢} Instructions for Execution of the Comstruction Work

1) This main shall cross anolher road at one point, which crossing
shall be an open cuf, There is dlso one place where the main
crosses s culvert pipe, and the work at this point shall be done
carefully after verifylng the location of the culvert pipe. GSP 250
min in diameter shall be used.

2) At other polnts where the main crosses pipe culverts, the eaxth

covering shail be as shown in the design drawings,
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2-5-9  Distribution Maln No. 16 (Chiang Mai W,

T. P, No, 1) ~ No, 73

a) Content of the Constructlon

Straight line pipe includes:
GSP

AGP

Sluice valve

Blow off
Alx valve
Slilee valve (for alr valve)
Road crossing
6113

b) Scope of Construction

300
250

mnm

inm

200 mm

7S

min

dia.
dia,
dia.

dia,

300 mm dia.

250
200
75
300
250
200
75
75
75

300
250
200

75

1) The scope of the work shall be the

mm
mm
i
mm
mm
mm
mm
mm

mm

nHn
181N
mnim

mm

dia,
dia.
dia.
dla..
dia.
dia,
dia,
dia,

dia,

dia,
a.
dia,

dia,

[ R N

——t-

L
L
L

= 30,0 m
= 39,0 m
38.0 m
13.0 m
791, 5 m
17.5 m
1348.5 m
= 2,0 m

H

1l

Hi

b

places
place
places
places
place

place

= 7,0 m
= 39,0 m
= 38.0 m
= 13,0 m

installation of the connection

between the AGP 300 nun dla, existing distribution main at point

No. 16 and the distribution main at point No, 73.

c) Instiuctiony for HExecution of the Constryption Work

1) Regardfng the jointing of existing distribution mains and the pro-

posed mains, the Contractor shall consult with the Engineer concern-

fng the method to joint without stopping the flow,

2) This sector of distribution main will pass through the center of

the town, so that conditions may adversely isfluence the work of

2-123



laying the main, So, caxeful planning should precede begim:ing the
work, o _

3) ‘Trafflc on the streets will be heavy, Seo, the Contractor shall
consult adequately with txaffic authorities in the city offices, and
obtain priox ap’prbval i it s néce&sary to stop traffic ox set up
detours., The Contractox shall endeavol to complete the constructlon
speedily and shall post neccssaly traffic 6lgIlS so that traffic will
flow smoothly along the detours, eic,, and shail. plan lhe construc-
tion schiedule s0 as to minimize uafflc jams,

4) Since there aré numerous croesings and conncections with existing’
mains {5 this scctor, the locatlons of existing piping shall be verified,
after which work shall be donc as =;hown in the design drawings,

5) A Dlow-off shall be Installed just before pomt No.73, The design
drawings Indicate that this water be discharged iutd a n'-:«rarby sewerage
chanuel, But the Contractoy shallldo_ this work only  after co'nsultiﬁg
concexned public offices and obtaining'thcir priox appmiral,

6) Crossing of all othex roads _shéll be done by open cut, which shall
be done so as not to obstruct traffic, |

7) When tyafflc signals are used for detours ox closing of yoads, the

Contractor shall do such work at his own expense, :

2-5-10 Distxibution Main No. 1 ~ No. 23

a) Content of the Construction |

The straight pipe line includes: -

GSP 200 mm dia, = L =95m
DCIp 500 mumn dia, L = _1738.0 m
350 mm dia, L+ 83L0m
ACP 200 mm dia. I = 8.0 m
150 mm dia. .= 80m
Sluice valve | 350 mm dia, I place
250 mm dia, 3 places
150 mm dia., | I place
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‘Blow off 200 mm dia, 1 place

| 150 mm dia, 1 place
Alr valve _ 75 mm dia, 2 plabes
Sluice valve {for air valve) 75 mm dia, 2 placés
River crossing | -
nole _ 500 mm dia, L =3.5m
" Road crossing _ | _ _
- GSP : 350 mm dia, - L= 30 m
200 mm dia, L=75m

b) Scope of the Construction

’I‘ﬁe acope of this work comprises installation of the distyibution
‘matn from point No. 1 on the Supcr Highway running throiigh the centex
of the city, and extending westward along the noxth side of the aity.
walls to the library at point No.23 as shown on tile “Distribution Main
General Plan" drawing, Connections with the mains at either end of
this secto.r Shall be part of the scope of this construction, 'The scope

is shown in detail by the full line on the design drawing,

¢) Instructions for Ixecution of the Construction Work
1} Like the sector _b'_etw..vcen point No, 16 and point No, 73, tyaffic is
heavy in the sector hexein described, so the Contractor shall take
special precautions not to disturh traffic while doing the work,
Depending on eircumstances, {he Contractor ﬁlay unavoldab_ly ‘be forced
to do the work at nlght, and should have ready for use illumination
and other night work equipment, '
2) The road is not very wide, and the Centractor must be careful

not to damage clectrio poles, trees, etc, while doing the work,



2-5-11 l.)lstribu‘t.lon Maln No 23 ~ No., 7()

> a) Content of the Conatmctlon

Stmlght line pipe iucludes.

. 8P . S 200 mm dia, . L= 1650 m
SRR I | 75 mm dia. L= 40m
.DGI..P _ o © o 850 mm dia, L = 770,0 m |
- ACP o ) 200'111111'2(!1‘{1.. L= 23590 m
| | 100 ﬁ)m dia, L= 40m
_ 75 mm dia, L = 14,0 m
Sluice Valve = 350 dia, . - 1 place’
| 300 mm dia, 1 place
. 200 mm dia, 6 places
100 mm dia, 2 plac_cs.
75 mm dia, 2 places
- Fire hydrant - 100 mm dia. 1 place
Blow off 75 mm dla, 2 places
River crossing
GSP 200 mm dla, - L = 80m
Road crossing | _
GSP 200 mm dia, L = 88,0

b) Scope of the Construction

. The scope of the wozk shall be the installation of the distribution
" main from point No,23 to point No. 70 on the "Distribution Main General
.Plau drawing, At point No, 23, connectlon shall be made with the pipe
rumﬁng west along i;lie north side of the walled aity, i’f‘uture'extens_ion
‘of' the piain f.xomi point No, 70 is planned, Thexefore, a blind flange cap
- ghall be Installed at mint'No'. 70. |

' c) Insuucuons for ixecution of the Gonstruction Work

‘1) lilezc are many exlsting plpos laid in this gector. The Contractox
g slmll do the wmk after making a survey, and adequately verifying the
-locatlons of all undexground pipes and installations,

'?) Futuro plans are o lay several plpes In the scctor between point
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- No, 69 and point No, 70.  The 'Contractor shall establiéh the distribu-
tion plpe route for the present wolk with cduc allowance for these
futule plans, ' ' _ _

3) Places whem the new dlstubutlon maln crosses. exlsting pipe llnes
w-:uk shall be done caxefully as shown in the dcslgn dmmngs
4) Connecuons with Lha ACP. 300 nmm clia. dlsulbution main shall he

made 80 as not (o 9!:01) the W‘ll.el service, ,

5) Thc (Iisuibution main crosws a culveri: pipe - f01 ditch neax point
No.()‘:). T he main shakl be .lal(l by open cut or by shielding a[tm '

: checking the unduglound po<;1t1011 and condiuon of the culvelt. The
Ingi11001 shall be cansulted in planumg thl& wosk. o
6) The 11\'(31. crossing Just: befo.xe pomt No. 70 shall be done with GSP

200 mm dia.. pipu. The pipe hcdm used fm the crossmg shall be -
firmly anchmcd in place by concrete block on hoth banks, ‘The Con-
tractor shall present -a dctailed work drawing to the Engineeyr fox

prior approval befoxe bcginning wor k.

2 -5-12 Disl.ubutit}n Maln N .34 ~ No 88 ~ No. 69

ay Coutent of the Construction

‘Straight line pipe includes:
ACP 200 mm dia, Lo = 1170.0

by Scope of the (‘OHStlllbllon

‘The scope of this work s,hall be tle installatlon of the dxsuﬁmtion
main on the -"Distm;ution-Mam General Plan” dramng runing south
from point No, 34, then extending easl:wald from- the southeasL corney
of the walled city, and including connection al poing No.69 with the pipe
going southward, Also lnclu(led shall be the connectlon at point No, 34
with the exisung ACP 300 mm dia. main,’ |

¢) ]nst: uctions fox ercution of lhe COI!StlLlthOll Work

1} The Contwctox shall vem‘y anew the undea.ground lacation of the
cxisting main at polnt No, 34, and make the conneetlon with this main

so that water scrvice will not be interrupted,
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2) At point No, 69, the Contractoxr sll_ail install 'a.érluicc valve: just
~ before the connection with, the 200 mm dia; AGP pipe, and s_hul; it
off, o '

D ooans



' 2~6 Archltcctural Works

?. 6-1 Scope of the Amhitectmal kas
a) Raw Watm Intake Area,
' l) Raw Watm Pump Room
- 2) Generatm Room |
3 Lodging llouse (sta{f fmartcus)
4) Walehoube : _
W Watex 'l‘rleég.'.u?ﬁlg.P.!an.,t;.
Iy Offtce o
2) ‘Chemical Doslng Room
3y Generator Room
4) Rapid Sand Filtex Control Room
5) Lodging House. (staff _(]uarters)
6) Wai‘etlolee o
7) Distribution Pump Room
8) Fleval.ed 'Iank _
| c¢) Installation of cquipment for the above-listed architectural struc‘tutes
'i_nclude the folldwing servicé installations: | '
1) Plunbing Works Installation |
2) Watcr Service Works IllS(dlldllOll
3) Dratnage Apparatus Installation -
4) Gas Apparatus Installation

5) Ventllation Apparatus Installations

2-6-2 S‘cpm ate Installatlon ?}oik?- _
a) RExterior de). gervice piplng shall be dom, as pau o[ the -works of
section 2-6-1, as shown on the Drawings.
b) Pipe shafts and inspcction holes shall be done as paxt of the building
cou&twction works,
.c) Electyic {nstallations shall be done as |>a1L of {he clecl.ric installation

works,
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d) Kitchen equipment and utensils shall not be part of the Contractor's

responsibility, ‘

¢) Propanc gas cylinders sﬁall be furnished or lent by the gas company.

Regarding architcetural works described in 2-6-1 (Scope of the

Axchitectural 'Works), sections 1) and D), specifications foi- 111§1tel“ials, ete.
ave shown on the drawings. Therefore excepting for works described in
section 2-6 (Architectural Works) and tn section 2-7 (IElectrioal.System.
for Architectural Works), and also excepting works described in the Spe-
c.ial Gonditions, all work sllal_i be done in accordance with the l)i‘a\villgs. |
In case of doubt, the Contractor shall consult the Enginéer and follow his -

instructions.

2-6+3 Outline of the Work

a} The Contractor shall consult the Bugineer regardlug the details of
finishing interiors, etc, before installing sanitary fixtures and cocks,
Installation shall be oxderly and secure.
b) Service Water Iacilities

‘The Contractor sh&ll make Installations to supply service water, by
the head in the sexvice maln, to cach of tlie service cocks as shown in
-the Drawings, This work shall comply with the standards and regula-.
tions of concerned government and public bodies,
¢) Drain acilitics

The Contractor sball make installations to discharge by gravity flow
into a terminal peimeation pit the drainage water from all the various
equipxﬁent producing drainage water,
d) Gas Lquipment

The construction work shall include installations to regulate the
pressure of gas from propanc gas cylindevs, then send it by piping as
fax as the gas cock, as shown in-the Drawing. '
¢) Ventilatlon Hquipment

A ventilating fan shall be lnstailed {n the place shown in the Draw-
Ing to provide a '.forced exhaust,

1
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2-6-4 SALecial Spet:ificattons
‘ a) Instmctlonb for Fquipment and Matm tals

e e

Rl ?%9&&2??..%‘5&'}?3 and Water Cocks

banitaly porcelain fixtures and their metal accessories shall be
first class items._ Visible parts of the metal fixtures shall be chrome
- plated. |
2) BDrain Metal Fittings

The water seal depth of the traps for drains shall be 50 mm ox
mmc l?fféctivo area of ihc drainage hole in stf&incts shall be equal
to or greater than the Cross- scetional arca of the drain pipe.

i) I*loor drain traps shall have cast~iron bodies, with brass strain-
ers ,  finislied with chrome plate; In case a watexrproof layer is In-
stélled, a B-type waterproof layer shall he used; o\therwis.e', Type-A
| shall he used, |
i) Sink traps shall haye cast-iron bodies, with a brass basket
inside,  Strainers shall be brass finlshed with chrome plating.
it} The ﬂoorl cleaning outlet shall be a socrew-in type of brass’
finished with chrome plating, When a watexproof layer s installed,
the plate shall be Type B; otherwise, T'ype A shall be used.
3) FPexmeation Pit
- The tank shall be concrete, fihished inside with watexrproof mortar.
The bottom shall havc_invert shaping appropriate for the pipe diameter,
A cover shall be provided to prevent odox,
4 Ventilating Fan_

The ventilating fan shall be regulated by a balancing machine, so
that jts static and moving balances are good, and there is little vibra-
tion or noise durlng operation, Capacity shail be as specified.  Also,
the electric motors shall conform to the rules, regulations and re-
quireinents of the Proviﬁcial Iitectrical Authority.

5) Plping Materials

Materlalg fox pipe and j'oinl‘s shall bhe as listed below:
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ltem

Service Water Pipe

Drailuage and’
Ventilation Pipes

e et DR T PRSPy

Gas Pipe

6) Valves

Materml of Pipe

(;alvanired chel plpe
for watexrworks use

e ey

Carbon steel pipe for

mains
Polyvinyl chloxide pipe
Lead plpe for drain usée

Centrifugal reinforced
concrcte plpc

~Caxbon steel scrvico

main pipe

Jointless copper pipe

joints

SG].OW type fmged cast-
iron joints (galvanized)

Screw-type steel pipe
jolnts -(galvanized)
Smew Lype dzalnage pipe
jomts _

mel pipc joints

Screw-tyﬁe forged cast-
fvon joints {galvanized)
Screw-type steol pipe |
joints (galvanized)

Valves shall pass the requirements of the concerned waterworks

department,

b) Instructions for Lxecution of the COI!Stl‘l'lE:_‘.'_i_(_)}_l“ Work

t) Installation of the Sanitary Fixtures

Wien wall fixtuves are fastened to a concrete wall expansion

bolts shall be used.

When the fixtures ave attached to wood or brick

walls, the fixtures shall be treated with antiscptic chemicals, then

firmly attached to the wail,

When part of a porcelain fixture is embedded in a concrete wall,

the contacting areas of the porcelain and concrete shall be covered

with 2 3 mm or more coating of asphalt,

[) ‘The tollet fixttre shall he placed accurately, with respect to

levelness and helght, fn the speetfied locatlon for installing [ on

the floor, then fastencd down flymly,

The joining of the toilet fix-

ture and lts lead draln pipe shall be done by flrst placing wax or

non-dessicant scaling materlal to an appropriate thickness on the
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mouth of the dra_iu pipe, then inserting the ouilet of the toilet fix-

ture so that it is not tilted, More fillexr material shall be used

on the upper edge of the joining until the crack is completely seal-

ed, and thexe Is a thick layer of sealing matevrial on top, The

flushing pipe for the toilet fixture shall be comnccted by means of

a spout fliting te a lead pipe so that there will be no leakage.

~‘The spout fitting shall be coated with aspbalt and the lead pipe shall

have a waterproof linen wrapping. _

i) The urinal shall be installed accurately in the specified place.

The socket of the drainage fitting for the urinal and the open end

of the lead drain pipe in the floor shall be solidly comccted by

soldexing, The urhtal shall he 1;1stalle<i in its specified 'pl:xée-, and

the crack between the urinal and the drain fittings shall be filled

adeqﬂately with non-desiccaut seal ox wiz,x, and made tight.

liil) The wash basin and hand basin shall be set in their specified

places; brackets or backhangers shall be firmly att'ached, and the

basins shatl be fixed in placé, inunovable, level, and without

incline,

The cracks between the basius and the drain flitings shall

he adequately scaled with wax so there will be no leakage, and

made tight.

iv) As a basic rule, the heights af which cquipment shall be in-

stall‘ed are as _follows:' _
LEquipment :;:itz:llecl
Urinal 530
Wash Basin 720
Hand Basin 760
iligh Tank for Wash 2200
Water, Automalic
High Tank for Wash 1800
Water, Manual
Low Tank for Washing 500
Cock, Sink 300
Cock, Hand Basin 150

Notes
VFrom floox to top of front edge
(same as above)
(same as above)

From floox to the lower edge
of the tank

(same as above)

{same as above)

From sink floor to the mouth of
the faucet

To the top of the front edge




2) Piping Work
The pipes shall all be cut vextically to. the long axis, and the
edges of the cut finished smooth, us lng tools which will not reduco
the dldmetel at the mouth _ '
The (A‘Jntrnctor ‘shall check the interiors of all pipés 'beforé mak-
ing connections, making sure thele is no fomlgn matter inside, and
adequately cleantng the pipe. If the work is Lempomnly halted the
pipe shall be taken cave of so that roxcign materials do not get in-
side. o ‘
i) Connecting screw for steel pipes 5hall he ‘male tapor SCIEWS,
When necessary, red lead shall be dissolved in vegetable oll and
a small amount applied. _
ii) In comiccting cast-iron drain pip_é, ‘the spigot .sh.all be inserted
till it rests agalhst the end of the socket, ‘Then yarn shall be
wedged in evenly to a depth of 25 mm from the lip of the socket,
and welted lead flowed in. This shali b.e_perfecltly caulked, |
iti) Connections for lead pipe shall be done byl solder.in'g;
iv) Vinyl pipe comections shall be made by cold—wm:k_l'ng. Jon-
nections shall be made s_b that ridges are not created to intexfere
with flow In the pipe,
v) Connectlons of concrete pipe shall be done by bringing both
ends. close together at the centers of the collar, and fixing the
ends in place so there is no unevenness in the seam, then fillilig
in with stiff mortar (1 : | mixture).

) Service Piplng

Befoxe the actual installation of the service piping, the Contractor
shall cheek in detall tnstructions and specifications fox the various
related cq;upment and its piping, shall plan the grad'ients, and verify
the locations, As" the building construction progresses, he shall with-
out delay install fittings and Imbed sleeves required fox the service
pipe. Piping without an anti-moisture protective covering shall have
lnstalled metal suppoits for contacting paxis where the pipe passes
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“through walls, flooxs or ceilings, Where steel or lead pipes pass
through the ground, the pipe shall have two coatings of coal tar.

Where coﬂci'ete pipe ls used, it shall hhvé a linén- watérproof wrétpping.
y) As-a basic rule, gladients of drain pipes shall be 1/50 for pipe
'thh diametels of 75 mm or less, aud 1/100 f01 pipe‘s over 75 nim
Cin digmeter, - _ .

ii) Aé a bas"i:c. rule, the sinpport intervéls for horizontally laid pipe

‘sha.ll be as follows.

B e L L R e i w8 e —an JR——

Type of PipL. _ Maximum Support InLelval (metem)

S W b e ¢ e i R o L 1 gt R S e Rl e 2 e e et At e i sm e e 4

SLeel Pipe

20 mm or less 1,8 m

21~40 mm or less 2,0

4180 mm or less ' 3.0 m

_ 81~150 mm or less 4,0 m
" Cast ivon pipe dealn wse | Lem T

Lead pipe drain use L0 m

Vinyl chloride pipe

40 mm or less 2 m

41 mn or mom .S m

iy e A 2 Ny P e R P

1) Serviee Pipe 'Tests
Tests shall be made for piping duving the installation, before
concealment, or before doing the covering after installation,
i) A full water test of the piping shall be made of the piping during
the installatlon, ox before concealing lmderé'round, and before puiting
on the covering after completing the work of installation,
5) Ventilation Installations
The frame for the fan shall be imhodded in place and fastened
down so it is adequately solid, A weathex cover shall be installed

in the alr outlet to prevent yain leaking in, and an insect sereen shall

be provided,
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2-7 llectrical Sy'stom for the Ar,chitea'tural Works

2-7-1 General Conditlons -

These specificatlohs ave for {llunination and othex miscellaneous
eleotric cquipment and the _li‘tstallation of_electrical wiring and conduits

vequirved for the bulldings of the new water treatment plant,

2-7-2 Scope"of Installation of the Eicctrical'Systoml

The work for the powor source 'sha.ll be incl.udt__a_d in other, sepafate
construction work, Lchtﬂc wifing Wm'k from the 'oabinet panei to the |
illumination cireults and also to the plug socket circuxts shall be part
of the work described herefn In section 2-7.

The wumgs shall he installed as fOllOWS-

Hiumination | Single phase - three-wire system 380V/ 220/
l«‘lubres_(:ent I._;amp . " " 220 Volt |

Incandescent Lamp " ! 220 Volt

Plug'S..oekf}t l | - " 220 Volt

Ceiling Fan " " 220 Volt

The scope of the electric appayatus installation work shall include all
the Ulumination equipment, plug socket equipment, and their wir_lﬁ'gs in-
cluding conduits and also including telephoné conduits, ‘The Contractor
shall attend to ficld testing at the tlme of installations, 'The main power
tirunk an.cl wiring work shall nbt be included in the work of this section,

excepting for the speclal sector shown on design drawings,

2-7-3  Hlumination Lquipment

a) lllumination and plug socket equipment fox the bullding construction
as well as all wuings with thetr conduits for power disirvibution from
the cabmet panel to the vmious electric equipment shall be executed
ag a part of the w0rk of the fpstallation of eleetrical cqulpment for
the huildiugs. : :

b} General bpecit‘ications for Fixtmes

l)_ llluminag‘:lo_n ﬁxtums &l}ould be manufactured of high grade finished

2~136



steel plate (or reinforced plastic) 0.6 mm. In thickness or more, and
finished with baked eramel co"ltl.ng,'the color of which shall be specified
by the Hnglneor, Fixtures specislly lndicated shall be of water -proof

construction,

2}. Geneyal Fluorescent Iixtuves

Rated voltage: 230 volt _

Lightlng system: rapid start system 40 W or larger

' glow switch s‘ysteiﬁ " 30 W or 8i}1allez.

Pt_)wei' factox: high powex factor,' 2 a general rule |
. Lamp fixtures and instailatlon shall be as hidicated in the design
drawings,

3) Incandescent Lamps

Rated voltage: 230 volt
Durability: 1000 hours o moxe

4) Cabinet Panel for Illmninat'iorlh

i) The Contractor shall make thié cabinét of high gréde finished
stecl plate with a {rame {o pi"ovi'de sufficient strength,

i) ‘rhe metal for the doox of the cabinet shall be 2,3 ~ 3,2 mom
thick and the othey faces shall be 1,6 nim or thicker, anri strongly
built, |

The door handle of the cabinet shall be [itted with a lock and
door hinges shall be luvisible.

'he. C;!I.'([ holder shall be attached at a prominent place Inside
of the cabinet for posting the number of circults and their functions
to facilitate operation, _

i) ‘The operational panel of the cabinet shall be of aliractive
appearance, so arranged that only the handles of the switches pro-
ject froin the surface, ‘The neutral conductox tanh_inals shéll be
located under the SWitch handles on the operational panel,

This arrangement on the operational pancl shall be such that
ingpection and tnsulation testing of circults Is casy, The grounding

terminal shall be installed in the cabinet, using 8 mm diameter or.
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larger wlte 80 that lhe grounding is electlloally and mechanlcally '
complete,
5) Inatallatlmn of Fixunes

The insta.lled hqjght ahove the floox of switches and plug sockets
* shall be as ahown bolow, unless otherwise indicated on the dmwings. '
Switah (helght fxom ﬂoor) - 1200 mm ‘
Plug secket (,helght from ﬂoor) : 300 ml_n_ o
(;f_lbmct paneL (lmlgl_nt of uppe; _edge _
.of‘:panel frdlii':floor):' o 1800 min |

0) Miscellancous

lleavy il ination fixLULGS and suspended illumlnﬂtlon fixtures -
shall be installéd with fxxtum studs and hickies to ensuxe adequately '

secure and safe installauon. o
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2~8 VE}ectriea1IWQrks

2-8-1  Coneral Condibions
a) Oubling N |
~ These goneral oonGJtlon& apply 1deatlca1]y to this nnstallatiml
-of instrumentat:m: for both tho ray wator pump plant and the water
'.treatment plant, unless otharuise specified, ‘The Contractor shall

conform vo all laws, rogu]atlons, and sbandards, and shall poerforin

- the work in accordance ulth tho Speo1fjcation and with the instrucw

bYions of the' anlnecr. Hatters not detexm:ned by the Spoc1flcataon“
or Contract Draw1nps shail be subject to instruction from the
'annneer, ALL deta;ls viich follow are as shown in the Specifi-
cations or antréct Drawingse. |

1) The ConstructioqnWOrk'

Even ﬂhOugh the itom may not.he specified in these speci-
-i‘i.catit)ns o £he'attached sravings, the Contractor shadl
provide 6r:cdmplet§, ab His‘own exponse and as directed by
the PWD, any item which is novmally requifcd, as a maﬁter

~ of course, for the construction or facilities,

2) COntréqgggjs Field Agont
The Contraotor shall appoint a eontraqtor‘s representative
or superintendent and a technical fdréman,.nobifying the
PWD in writing, and 6btaining their approval of theso

appointeos,

3) Tosts

on complotion of this work, the Contractor shall conduct

tosts of insulatlon strength, and insulation vesistance,
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in the presence of the Engincor and othor concerned parties,
Following the sueccessful passing of thoso tests, the Contractor

shall similarly conduct opevabional testing.

). Reouired Documents

Contractors for this work shall submit the specified numbor
of coples of the following documents, as dirvected, and at his

OWIl eXPEnse. .

1) Qgpstrggtion SdhedungI
Iii) Approval. Drawings
The C_on't.rac'bor shall gend, with_out delay after concluding
- the Contract, the engincor or tochnician suporvising the
work to the PUD for dotailed consultation , based on the
Spqcifications and the Contract Drawings regarvding making
the following drawings. |

(1) Three wire connecbion diagran,

(2} YNxbernal drawings of the various equipwment, detailed
drawings, and wirving conhection drawings,

(3} Drawjngs of connective wiring botween the various
equiptnen't and drawings showing types of wiring, diameters,
mimber of core wires, and numbor of cables orAwires.

| (I Geheral arrangement diagram for the equipment,

(5) TDrawings of foundations for cguipment.

(6) TDetaid drawings of pipe lines and systomatic drawings,

(7) Other drawings as ovdered by the Fngincer.

i3i) Pinalized Drawings

The Contractor shall submil finalized drawings within (1)

days afteéer eeburn to the Contractor of the approval drawings.
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iv)  Miscollanoous
| () Operitional manuals necessary for operation and maintenanco
r {2) Manuals for handling the various oquipment .
(3) Charbs of test resulbts for the various oﬁuﬁpment.
() Completion drawing for all factlities,

(5)  Charts moasuring grouding and resistence.

(6) Chart of test results of insulation of the various cirouits,

- %Y Basie Standards
i} 180

11)  1EC

6 Period of Guarambco
The Contréctor.sha]J_guaréntee‘tho worl heredn pevformed for
one year after completlon and deliﬁeryo In event failure
OCEUTS dﬁring‘this_period for reasons which ave the responsi-
bilily of the Contractor, the Contractor shall speedily, with-
ont recompense,_rebuild or ropair the faulby work within £h0
period spocified by tho PYD, Or the Contractor may be required

to replace the faulty matorial with new cquinmerit,

21k,



2)

1) Sub station facilities i)
'41)  Plant genorator equips  11)
nant
i11) Imstallation of main 143)
-aloetbric lines o
iv) Power equipitent for raw iv)
water pump
v)  TInstrumentabion V)
' vi)
vii)
3) Materdals Usod

b) Scope of Construction Work

1)

IOuﬁlino

Thé construsbion héréiﬁ'doscribed shall covor all ihe'work_for
instrumentation for both'the_raw'waﬁer puﬁp'plant and the wabor -
treatment p1§nt, uniess.;therwiso épdcifiod; Gnntraatoré Shéli
refor to the Contract_Dfawings for details of the ﬁork;‘shall

consult with the Engineér;.and sabmit to him detailod work

drawings, The Contraotor. shall follow insﬁructions of the

Engincer wibth regord to work in places where fubure expasion

is planned, and shall exercise care that fubure expansion is

nob made diffiealt,

RPN

Division of Work
1.—4‘\—0"«-0--4—-:-“--6‘-.‘4

RawWater Tntake

1) FRlectric wire

Yiater TTeatmcﬁt Plant

Sub-station facilitics

Plant genorator equipment

Tnstallabion of main elechric
lines :

Dlstribabion pump power

et ipment

Pouer 'equipment' for the

~sedimentation

Instrumentation

Installation of outdoor
il lumination

(1) Goév polyothylene insulated vinyl shoathed cable (BV)

(2} Control vinyl insulated vinyl shoathed cable

2wt} 1_2-
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(3) Semo ag above shielded = (CVV8)

(h). GO0V vinjl-«éovem’d'}-:ire ()
_ {5} _Othe.r.'spccia’.l: cable for specia]. 'u.so‘ with the o_quipmen't
3) Gondust Tubo

- Pipe for wires. anci oablos shall basioally be conduit tube,

namely vinyl-covered fiexible conduits from Uhe projections

of the terminals of the cquipment, to protoét the cablos,
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2-8~2  Raw Wator Tntako Plant

a) Sub-Station Facilities

1) Cutline

nm e s np

This work as shoﬁn’iﬁ thc_Cohtracﬁ brawings, shalll balo§nstructea
~oubdoors ncay the gcnoraﬁor room, installing a Singie aérial"'
circuit wire of 343 W 11'.KV 507 from .tho main 't.,runk Line to . -
a transfofmer whore the power is coverted té.jﬁ I W\BBOV/??OV'
and deliveréd o thé loads as their poﬁer SOUrCe,

The cubdoor stesl conbrac i on and foundabions for the equipment

shall also be included in the work horoin described,

2) Tnstallations and Bouipment

1) Single pole disconncotbing éwi teh ' 6 wnits
._ii) 0il cirveouit breaker: _ 1 wnit
iii)_ Iightning arrester: . . 3 units

iv)  Curront tfansformcr: 3 units
v) Main transformer: . 1 nnit
vi) Instrument transformer: o 1 unib
vil) fTransformer sccordary panel: ' 1 panel
viii) Teeder pancl: ' 1 panel
ik) Bus bar pancl: | 1 panel
XYy DC panol: | ). panal

3) Scope of the Construobion

1) Installatioﬁ of the equipment listed in (2) dircctly above.
ii) Construction of foundations and susponded platforms as

necessary for cquipment, listed in (2) directly above.
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) Installation'aﬁd agsembly of the outdoor steel framé wbrk;
) .Installation of special-high bus.baf and oﬁefhéad ground wire,
) -lnstdllJng and connecting wxrlng, power cables and ¢ontrol eables.
i) _Ccnutructmon of troughs and manholeu for tho work lnstod above.
). Grounding work

} Cohétrudtioh of é_fohce.for the'outdoér récoiﬁing transformar
sﬁﬁ@u | o

ix) - Other miscellaneous work.

h) orks 1ncludcd with Other Constructlon

L e E M ) B Wyt A P 4 W

D) Fonobruc$1on of a pit for wlrang.
1) Doring hqles in walls for wiving.

131}  Tnstallation of meter and HOF, -

.)) bpeE}fQoaL199§wg§“Lho Bquipnent
1) Single pole discoanctbing gwltoh | 6 unibs
Outdoor, single pblo, single throw, verbtieal, |
Single poin® bre gaking, 12 KV, 600A or more, operated by
a hook pole
Short interval current h8.). KA or more
18 0iL eivei brogker 1 unib
| Ouiside insvlator bLype oil circuit breaker, 12 KV, GO0A or more
Breaking capacity, 1000 ¥UA ur'morc; breaking interval,
8 ¢ycles o less
Ratéd throwing curventt 131,3 KA or nore

Opsration system: Solenoid-operated, operating voltagoe
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114) &gghtning'qrrqsﬂoﬁh outdoor type 3 unlis

‘Rated voltage 1 KV, discharging surrent 10 KA, shosk
starting voltaée y 50 KV
iv) - Carront transformor
Oubsidontypej-éubomatio 0il oooled, frequency L0 Ha
Outpubs Three-phase 500 KVA continuons
Gomactbion: s - Y Threa-phase, h_lind Lypo
Primary volbage: 11.5/11/10,5/9,5 XV
Secondary volbage: 3807220V
| % impedance: . 59 |
fecessarios: Name platq, no voltage tap trmlsitioﬁ stand,
suspension straps, ground terminals,
thermomoter, protection equipment, fittings,
maintenance items, neutral point current

transformer, ground over load current rolay

vi) Throc phase instrument Gransformer

Cubside, oilegealed type, 11000 # 110, rated load 2x200VA
Error olass, 1.0
Accossoriest primary fuse for discomnecting switch

vii) Secondary panel for transformor

(1) Typo: Metal, indoor starding closed type
(2) Sizet Submit approval drawing to Engineer,
based on the atbached drawings, for
_ his decision
(3} Internal cquipment

{a) Single pole disconnecting switch: i unit
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Single pole double throwt 600V J200A or more, heok polo

Short tims curriont: 30 KA of* more o
(6} Curvent transformer: 3 wmibs

Molded type, h2OV, 100 ¥ SA, orror elass 1,0

Rated load, hO VA3 ‘over c.urrent Intensity, 30 or more |
(¢) Three phase instrument transformer 1 unib

Moldod type W00 = 100V, orror class_l.o

Ratod load 2 x 50 VA, with primary fuse

(1) Installations for the Panel

(a‘) AC ampore moter 3 each
(b} AC voltmeter | 1 each
(c) St-;itches for (1) and (2) 1 each
{(d} 3-phase wattmeter "1 each

(e} 3=phase poswor factor moter 1 cach

- {£) Three phase XWH meter 1 each
(g} Frequency metor 1 each
(h} Signal lamp o 1 each
(i} Over cun.*ont rolay 3 each
(3} lhatbio differential realy 3 each
viii) YFeeder panel 1. panel

(1) 4ype Motal indoor standing, closed typoe
(2} Size Submit approval drawing, based on the attached
drawings, to the Engineer for his decision,
(3) Internal equipmenf
(a) Three phase distributing‘circui{: breaker

{20V, breaking curvent, 30 or moro
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(b)

(b}

(o)

Ratoed Gurrent and quanti.ty shall be as shown_ 1n jhho :
attached d\*t&&fings | |
Neutral 1line knife switch
Single pole single throw h2ov Guanbiting as showm

| | .1n'_contmo£ Drawrings
Cubrent transformer S 2 dtoms
Molded typo, i]?OV 1000 = SA 3 error class., 1.0,
Rated load = HOVA, over current intonsity, 30 or more

Carrent transformer for neubral point of main 1 seb

- Lransformer and knife suitch

Accessories for main transformer

(4) JInstallations on panel

{a) AC 2mpere mebor | 1 caoh
{b) Switch for above _ 3 each
{e) AC volimoter 1 each
(@) Switch for avove -1 eaoh
(e) Cround over load curront relay 1 cach
| {accossary for main vransformor)

ix) Bus bax connection board 1 panel

(1) Type: Metal indoor standing closed bype

{2) Sizer Subuit approval 'drawings » based on the Contract

Prawings, to the Lngineer for his declsion

(3) nternal Equipment

(a)

Single pole disconnecting switch 1} each
S:ihglo pole, single throw, vertical, one point cut
contack, GO0V, 1200A or wore, hook pole

operateds short bime current, 30 or more
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.x') D¢ panel | 1 panel
(1} Typo: Motal, indoor standing, closod type » battory, reetifior
(2) .Sizo: Subamit appfoval clx't':us'ings, based on the Contract |
Drawings, to the Engineor for his decision
(3) ]'n'terﬁal-equipment: ' |
(a) Silicon rectifier 1 set

Rectifying system: Three~phase, all wave

. Cooling systom: - Sélfnoooling

Ra.f:-in_g: Continuons

Tnpubs 3 380v 50 1

Outputt 0 113;6 V3% (floabing)

1216 VE32 (mean)
90 « 10 V |
- Output current: 10 A
(b) Pocket-bypo alkali batbory: 1 set
Rated capacity: Lo AR/Ghr
Rated voltage: 96 v

No. of single ¢ell 80 cach
batteries:

(e) mubomstic constant voltage equipment 1 set

(d} Three~phase distribubtion circuit breaker 1 wnit

{6} Transformer 1 unib
(f) QResistance box \ 1 unit
() Control cireuit | T unidd
{(h) Disteibution dovice : 1 unit
(1) Relays 1 unib
(3) Other nccossary itoms 1 unib
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(i} Accessories for panel

(a) DC amporuotor . 2 eath
 {b) DC voltmoter - 1 oach
(o). Switch | 1 edoh

“

(4) Voltago out put rogalator 1 each

(e) Indiéator.iamﬁ' _ © 1 unit “
Accessofioé | | |
.Maintenanco eﬁuipmont'fofoil eirouit breaker : 1 wit
~ Inspection Iight (with cord) : o 1 wnib

Mainténance items for the transformer se¢ondary panei 1 unit
Maintenance items for fhc DC panel : 1 unit
Spafe'Parts.. | | |
-Fuses, signal iamps Ambunt_for actual opération plus a

"2 yoar opsration supply
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b) Planb Gonorator EQui.pment-_
1) Swmmavy |
 This eﬁui_pmeht shall be insﬁalled in the generator roon a:, an
émefgency power éoﬁ.ijée when theré' is a stoppa'ge' of élect-_z‘*i.c'
| cuv?eﬁt_suﬁcrviéion'and.contrdl of the facilitics shall be

within the generator room,

2} Installations and Equiprent
1) Diesel engine
_ ii}_ Threo phase indu_ctién geherétox‘-

144) Generator starting panel

3) Scope of tho Vorks - |
1) Insballation and adjustment of Lhe Qquig»neht- listed in (2)
| dit'.ectl'y gbove_ | o | |
ii). Iristali&tio_n bf.'po_w'or sau'rcgﬁ and wiring and_connec‘bion for
cdni;rol osi_b].é | |
134) Installaﬁ':i.onl, piping and wiring for._auxi.ln'_ary equip’mcn_t

iv) Other works necessary in relabion to the works listed abovo

) Works Included with Other Construction
1) Construction of the foundation for the diescl engino
41) Constniction of a pit for wiring

341) Boring holes in walls for wiring



5) Spe_cificatio_ns of the Equipment

1) Diosol engine -

(1}
(2)
- {3)
(h}
{5)
(6)

(')

(8)

Typet

Output

Rev_oiutions

Fuel Gil

Cooling system
Iabricating system
S'barti'ng' syé'bem

Accessories

1 set

I oyolo vorbical typo

600 {P, or moro.

1000 rpm
A-typo heavy oil

Radzatow, g)i.rte ™

: Pros’sur‘e_ lubrication

Compressed air

{a) Jngine accessories

Cooling water punp | 1 _Se’o_
' Iubricating oll pump L sot
Fuel oil pump | 1 setb.
I).ibri'oa'ting oil coolor - 1 eeb

: Lubric.atin{; oil filter 1 seb

Fael oil filter
GOVGI‘]]OI‘ |

‘I‘achomé tor

Various pressure mobtors

Vardous thormometers

Supemharger'

Air cooler

f?ﬂ-tl} oi:_o N

1 seb
1 sot
1 seb
seb
seb

sel

R

sob

1 sat

Other necessary items

24152



(b)  Engine turning bar : S ;7Y

(¢) Ingine assenbly tools .1 seb
{ad) Sbaftiné air comprossor (uith wobor) 1 item
(o) Comprossed air tank, accossories _ 1 set
(£} Silencer - > : 1 setb

~{g) Muel service tank (with flamo),3nhour'supply 1 sat

(h) Cdoling wabor servico tank (with flame),1000 liter 1 sob

(1) Mchor bolts and nubs o 1 seb
N Vibrationnpfobf bed - 1 seb
(k) Mol oil gear pump (with.motor) ' 1 item
(1) Fuol old wing plip - 1seb
(n) Assorted gaugés o 1 set

{9). Spare parts

“ (a) Pisténving and oilring 1 set
(b) Adr valve and spring ) 1 set
(¢} Assorted pipes for maintenance 1 seb
(d) Assdrﬁcd sprﬁngs, paoking, and pins | 1 set

1i) fThree Phase Tnduction Cenerator
(1Y “fype: Oponugﬁarded, solf~cooling type with rotabing
salient field
(2) Output: 500 KVA, conbinuous
(3) Voltage: 3 % Wy lpov/eL2y
(Y} Frequency: 50 Hz
(5) Power factor: 80¢ lagping
(6) Revolubions: 1000 vpm

(7) Poles: 6 poles



(8) Exoiting systom:

(9) Overload:

(10} Oversﬁeed:

Self-oxcitation by static exeiter

Tho gonorator shall he'cépable of running
one hour continuously with a*load of 110%
raﬁod output

Tho generator shall withstand the mechhnical

~forces of 1103 fatcd_épeed of revolutim1

for one minuto under conditions of ne load,

(13) Voltago regulationi AESUming the speed fluctuation ratlo to

(12) Tnstantanocous

vollage fluctuation

rabios

(13} Efficiency:

~{ah) Accessories

be ﬁ.Sﬁ.tho rcgulated voltage, when th§
load is vafied fron zero load to full load, .
shéll be withint 1,5% of rated volﬁage at
all points,

When & cirouit bfeaks while the gone;
rator is operabing undor full load, the i
voltage fluctnabion ratio shall bo within
20% and shall bo.wifhin + 1,59 of rated
voltagg'within five seconds after the
circuit'brcak._.

Total efficiéncy undexr full load, with the
power factor BOZ or ﬁigher, shall be 90%

o' More,

(a) Speed reduction switch: 1 sot

(b} Coupling:

(c) Bolts ond nubs:
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::iii). Ganeratof.Starting Panel 1 itcm
(l) Typat  Metal, indoor, blosed type
(2) Size:  Submit éppfdvél drawingito.Engineer based on the
| désign.draﬁings
(3)' iﬁternai equipmentﬁ
(a)‘.Tﬁréo phaso distributing.dircuit breakérg 1 unit.
_ h?bv, iQOOA, bfeaking current more than 30 XA
(b) Noutral lino knife suiteh: O Lt
Singlc'polgg sjhgié throh,'hQOV |
(o) Threé phase inqtrumeﬁt'.t.ransformer" 1 set
Foldod tyve, WO = 100V, error class 1 O rated 10ad
2 x )0 KVA, wlhh primary '
(d) Current; transformor: | _ 2 units
Molded typc;'hﬁov;:ldoO:SA

Error classs 1.0, POLaL]nL hoad, WO VA

(a) bt1t1o oxciter: _ . : 1 set
(£} Automatic constant voltage device: 1 seb
(g) Auxiliavy relay! | _ 1 sob

(h} Aukiliary1materials and operating equipment 1 sot
(1) Boll, buzzer for alarm: ' A 1 set

-~ {l) Fixtures for panecl

(a) AC ammotor: ' 1 item
(b) Ammeter switch: . © o} dtem
(¢) AC vollmetor: 1 item
(d) * Voltmeter switch: - 1 dten
(e) Three phase KW mebor: L dtem

(£} Three phasc power factor moter: 1 item



(g).
(h)
(1)
()
(k)
(1)
()

Throu'phaso KWH meter: . |
I'requency mebor: |
Various slgn al Jamps I
ﬁaﬂioﬁs switchoéz

Over current felay:

Over voltage rolay:

Failuve indicator: .

(8) Spave parts

- (1) Variows lamps:. Number of

(2} Various fusest

6) Protoction of Nauipnent

1 itom

1 itom

1 osob
L osob

2 ltoms
L itom

1 seb

actual use’

Number of actual use

i) If failures lisbed bolow ocour when sbarbing or during

operation, a faiiure iﬁdioator_shall operate, and an alarm ball

shall bo sourded, simultancously; the diesel. onging shall stop,

and the geherator ¢ircuil breaker shall anbomatically opon,

(1)
(2)
(3)
()
(5)

Engine overspeed failure

Loss of lubricabing oil pressure

Cooling wator stoppage

fixeoss vollage

Delay or fallure in starting

i1) When failure listed below oceurs during aporation, and

dndieator and alarm shall be sel into oporation, and the

generator circuit breaker shall automatically open,

. {1) Over current

SR L4



iii) wheﬁ the failuraes iisted boLow oconr during opération, &
~failure indicator and a buzzor alarm shall be seb into dpératione

(1) 011 lavel falls bolow mindmum in the fuel oil sorvice twnkl
(2) Tbmporature of cooling water rises above crltloa] po1nt

(3) Temporature of ]ubraoatlng oil rises above orLt:oal potnt
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e} Installation of Main Electris Linos
1}  Summary

The works herein desoribed include electric cable wiring from
the socondary panel of the transformer at tho sﬁb-_staﬁion_ to
the control ceht_er and also 1o the distribut:lng board for btho

~illumation systom In the:v'arious roons, Alse, tho wiring and
related works for the control cable from the instrumentation
panel to the control conter shall be part of thisg work,

2} Scopa of the Works

i) Installation of electric cable wiring from the seéondar—y panol

of the transformaer to the conbrol center dnstalled m the raw
wator pump oot and also to each of the distribubion boards for
the various illuminabion systoms,

il) Wiring work for the control cable I_‘rom. the instrumentation
pancl to tho raw water pump room, |
iii) Iaying undergrownd tvoughs, asbestos cement, pipe, and
ingtalling man-holes and hand-holes for the wo’rl{s listed directly
above,
iv) TInstallabion of power poles and the aerial cable at the road

“orossing.,

v) Lay)‘.ng of troughs and asbestos cement pipe for instrumentation

cquipson’ and outdoor lamps shall bo part of the scope of this
work insofar as bhoy are along the main electric line ronte.

vi) Other miscellaneous works relabted to those listed abovoe,



3) Instructions fpr.the Work
i} Tho contractor shall make detailod work dvawings for the
wiring rdjto, with refefencé to the Contract Drawings, as dircched
by ﬁhe_Ehginoer'and submlt them for approval. |
i1) Drip holes shall be installod ab the bobbons of manholos

and hand holes.
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4) Pouer ]‘quipment for er Wator Pamp

1) Th Ls work a.hall install a conbr ol centor In tho raw watex‘ pump
. rodm bo bllpOI‘VluO and oontro] the raw uater punp and aumlin‘y
aquiprents - The power sourco sha"ﬂ bo 3 # bWy 38OV/?POV |
‘ﬂupplwd from the provj ously clescr:.bod extrauhigh vol i,agc .

sub -statlon ’

2_) Ihstallétibn md Bguipment
Control center: 1 sob
3} Soope of Consbruction | |
| :i.' 1‘nsta11a‘bioh_ of the équipmeni; ].isted__ &irectly above
i1} Wirdng for powor line and the control-cable |
114) Wir‘ﬁﬁg for. an éloctr:tc cable for bhe previous_ly isted
iV) G'rc)uhdings | E
.v) OLher uork necasgary for the above listed works
W) Work _Inclu’ded with Other Com;truc f:-lOI'l
Clonstmch_ioh of a cable pitb-
%) Specificabions of 't;.he Bquipnent
i) C.on'brol gontor: 1 seb
(].}: Typo: Hobal indoor closed typo
(2) Sizo Contractor shall swbnit approval drawings (made
| wibh referonce to the Con*bract.l)raw:ings) 40 tho

Enginner for his decilsion,
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(3) Rating: o
(a) TNated Voltage: . *am oircua.t l;‘ZOV
| Control oircuit, Ao 220
(b)'_ Ratod current! . l-lor:tzontal'bus 8004
| | | Vortieal bug LooA.
. (.o) -._Rated short, 1nternal current:?SKA (por second) or more
(d') Rated breaking capacity: ?f’ KA or mowo o
(9) Protective i'eiay_: tefmmal typa, or 25 ’oypo |
6) Auxiliary Ttems and Spars Pavts | |
1) Ti_)st cable: 1 seb

11} Spare parts for oporabion: 2uyear supply
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o) Instrumontation Equipmont

1) Swmary
~ 'The function of theso instrumenﬁatioﬁs is to rﬁoaéuré and
indicato tﬁo wator lovel fov the raw xiatcr pump well and bho
vaw water flow is the intake -areé. Power fo’f the meteys éﬁall
be supplied from btho powor source speéiall& instal]'.ed for the
instronentation panel, nstallations at the ihstrumehﬁati.on
panel shall include, boside the metors, the emergéhcy indicators -
for thae subwstation, the genorator and the p_umpé:.
2) Equipment_ | |
1) vater levol wober Ii‘or thao :Stlc‘ﬁj,an wollkt 1 seb
i1) Raw water flow metor 2 sebs
331} TInsirumentation pﬂmoi: | 1 wnih
3) Scope of tho Work
The scope of bthe work herein described is:
i) Tastallation and ad, dstment of tha cquipment listed in
paragraph 2 direclly above.
ii) Wiwming for the power source and tho signal cablos
i1i) Iaying tho asbests cament p.ipe roquired for Lhe raw water
flowmetors and the level meter for the suobion well.

iv) Othor miscellaneous works required for the cquipment listed

1n parapgraph 2 above,

h) Work Excluded from the Scope of the Instrumentation
1Y Opening the hols in tho floor for installabtion of the watoer

1lovel moter,
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S 11) Instadlation of the orifico mober

4

5} Specifications for Uho Hquipment

i} Jovel motor for the Suction Well: 1 zet
(1} Structura
(a} Float-type lovel oseillator L itonm

(Range of woasuring shall be as instracted by the

Bngineer)
Cubputs _ J-wire potentio resistor signal
Accuracy! _ - 1.0% or better |
Qualityt | Moatl, woight, and tape, al].. SUS 30l
Typat ' Drdp-~proof Lype |
(b) Sienal convertor 1 set
I_riput: _ 3~wire pobentio resistoer signal
Oubput: - ly ~ 20 mA IC
Accuracy: | & 1.0% or bebter
Power sourcat AC I.OOV_or 50 Iy
(¢} Alarm sebiing device 1 iten
Tnputs - 20wk IC
0utpﬁt= 2a, ab conlact point capacity AC OOV
12 or more
Selbing: Upper limlt, lower limit
Power soureg! AC 100V 50 Hu
(d) Indicator 1 iton
Type: Hovabla coil Lypo
npobs b 20 A 30

Tndication method: horizontal pointer

Accuracy: + 2,58 (within)
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(?) HNoto

(a)

The abovo-mentioned signal convertor, alamm selbing

device, and indicator shall be installed on the insbrumentation

panel,

{b)

The wator lovel measuring pipe for the £loat shall be

part of the soope of this construction. Before installation,

the Contractor shall consnlt adéquately with othér contractors.

11} Raw Wator Flow Meter

(1) Structure {quantitics are for 1 sot)

(a)

{b)

(¢)

Variable pressure transmiitor 1 itew

Cutputs h -20mt IC

Accuracy: i 4 059 (within)

Haborial: flange, manion, and diaphrag m, SUS 316

Type: Hoisture proof construction

Power source: TC 2 ¥ {from power box specially
installed)

fccassories: Hanifold seb, specially installed
power hox, fitted Lo the instrument
panal

Differential eenvertor L iten

Tnput, outnuts b 20 mp DC

Accuracy: 1 0,59 (within)

Power source: AG 100V 50 sz

Indicating recorder 1 itom

Type! amutomatic balance type

Tnput: L~ 20 mA

Accuracyt Y 0.5¢ (within)

Method of recording: one per type

Powor gource!d AC 100V 50 Ha
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{d) Tntoprator _ 1 bon

Input: I~ 20 mi

o, of dipits: 6 digits, manual resch
Accuracy: _ | 0.5% (Giithin)

Powor Sourco! AC 300V 50 Hm

{2} Iustrﬁctions
{a) .The above-menbioned differential convertor, indicaling
?ECOTdersiand integrator shall be installed in the instrue
mentbation panal, |
(b) Installation of the orifice metor shall be pard of a
separate work,

iil) Instrament Panel
(1) 1ype: Metal, indoor, standing, closed type

(2) Sizme: To bo determined by submibtting to the Engincor an
approval deawing, based on the atbached drawings

(3) Ttems to be installed
Bquipnent for the level wobor for the suction well and
for the raw waler flow wmeler as described above in
paragraph 5 (1) and & (2), and also the exclusive or
spacial power sourco for the meters,
6) Fitbings and Auxiliary Equipment
i) Set of tools for meters 1 set
11) HMetor waintenance parts sel 1 setb

i1} Recording paper, ink, ond miscellancous 2 year supply
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2.8-3 Walor Troablment Plant

a) Sub~Station Facilities

1) Outline

This work as shown in the Contract Drawings,'shall-be construeted
ontdoors near the gonorator rodm, Ingtalling a single aerial
eircuit wire 0?f3ﬁ_3w 11 KV 500z fron the main trunk line to

a transformer where bha power is covefted to 30 h v 380V/220V

and dolivered to the varions loads as their powér 50Urce.

The ontdeor StOGlICOHtFuctiOH and foundabions for tho equipmont

shall also be included in the wark herein desoribed,

2) Installations and Lquipment

1)
ii)
1id)
iv)
v}
vi)
vii)
viii)
ix)
x)

Single pole discomoccting switch:
013 cirocuil breakor:

Lighlhing arrostort

Currvent bransformer:

Main transtfoviact:

Instrmument transformer:
Transformer secondary panelt
Feedar panel:

Bus bar panel:

X panel.

3) Scope of the Construction

i) Insballation of the equipment listed in (2) directly above.

14) Construction of foundations and suspended platforms ag

6 units
L unit
3 unibs
3 units
1 unit

1 unit

- ) panel

1 panel,
1 panael

1 panel

necessary for cquipment listed in (2) directly above.
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ii.i_} Installation and assembly of the ouldoor steol frame work.
iv) Installation. of special high bus bm and overhead gro_\md wirve,

v) Installing and comecting wiring, power cables and control eables,
‘vi)  Construction of troughs and mauhoios for tho work listed abovo.
vii) Grounding work | | |

viii) - Construction of a fénco-for the outdoor receiving transformer
station,

ix)  Other miscellancous work,

-k

1) Construction of a pit for wiring.
11) Boring holes in walls for wiring.

134) Tnstallation of wetor snd UOF,

5) fg“[lgcii‘ﬂﬁations"_g‘{.‘ _bhe Equipment

1) Single pole disconnecting switeh " 6 units
Oubdoor, single pole, single throu, vorbical,
Single point breaking, 12 KV, GOOA or move, oporated by
a hook pole
Short interval current h8.). KA or more

i3) 011 ciroudt hreaker 1 wnit
Outside insulator typs oil cireuit bl‘eék@r s 12 liV; 6004 or wore
Breaking capacity, 1000 NVA or more; brecking interval,
8 eycles or less
Rated throwing current: 131,3 KA or wore
Operation system: Solenotid-operated, operating voliage

PG 100 Vv

2-167



114) - Lightning arrestor, outdoor bype 3 wnits

Rated véltago 2l KV, discharging ourrent 10 XA, shook
starbing voltage, S0 XV '

iv} Current transformer

Oubside-type, automatic oil cooled, froquency S0 Hz

Outpat: Throe-phase 500 KVA conbinuous

Connoobion: A « Y Threo-phase, h line type

Primary veltage: 11.5/11/10,5/9,% Kv .

Secondary voltage: 380/220V -

% impedanco: 5%

Accessaries:t Name pldto, no voltage tap transition stand,

;susponsion strﬁps, ground terminals,

thormomoter, protéction equipment, fibtings,
maintenance items, ncubral point onrrent
translormer, ground over load current rolay

vi) ‘hroc phaso instrument transformer

L]

Outsidae, oil-sealed type, 11000 ® 110, rabed lead 2x200VA
Brror class, 140 '
hecossordes: priwary fuse for disconnecting switch

vii) Secondary panel for bLransformor

(1) ‘Typet Metal, indoor starding closed typo

(2) Size: Submit approval drawing Lo Engincer, -
based on the atbached drawings, for
his decision

{3} Mnternal cquipment:

(a) Sihgle pole disconnecting switeh: | wnit
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()

(é)' '

Single pole double throwt 60OV 12004 or more, hook pole

Short time curiiont: 30 KA or uore

Cuvront; transforﬁér: 3 units

Holded typo, L20V, 100 ¥ 5A, orror olass 1.0

Réted load, L0 VA3 ovor current inteﬁsiby, 30 or nore
Threo phase.instrument trénﬁformer L unit

Molded type h00.= 100V, errdr‘class 1.0

Rated load 2. x 50 VA, with primary fuse

(1) Tnstallations for the Pancl

(a) AC ampore metor ' 3 each
(L) | AC volimeter . 1 each
_(Q) Switches for (1)} and (2) 1 each
{(d) 3-phase uatitmeter 1 each
{e) 3=phase power factor meter 1 cach
(f) Three phase KWH meber 1 each
(g) Frequency meter 1 each
(k) Signal Lamp . 1 each
(i) Ovor current rolay 31 each
{J} ‘Ratio differential realy 3 catch

viii) Feeder panel 1. panel

(1) Type  Metal indoor standing, c¢losed type

(2} Size Submit approval drawing, based on the attached

drawings, to the Engineger for his decision.

(3) Internal equipment

{a)

Three phase distributing cireuil breaker

L0V, breaking current, 30 or more
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Roted oﬁrrenﬁ and :qllé;ntity sl?all bo as shom dn bho
attached draw-riﬁgé | .
()" Neutral line knife suitoh |
B '.Single p"olq. single 'bh'ro:w. 112011‘ : Quan it lng as sho'.m‘ -
| | ' " in contract Dramngs
.(b). .: Curront tranaformer ' 2 1t‘.emo -
Moldod typo, K20V 1000 = EA, orvor olass, 0,
Rated load " hOW\, over currenb Intensiby, 30 or more
{c) Curr ent traanormor {‘or newbral point of main 1 sob
Lransfovmer and knifo ‘,ui I:.ch
Accessories for main transformer

(b Insta't]atmns on panel

(a) #¢ impere meter © 1 each
(b) . Switch for above - 1 each
(6} AC voltmebor | | 1 eaoh
(a) Switch for above o ' 1 each

(e) Ground over. load curroht rolay - 1 each
(aoce sary For main tran.sf‘ormor')

ix) Bus bar connectlon hoard‘ .1 panel

(1) Typar .Mef,al indoor standing closed type
' (?) S:l.?.e: : S:ubniit 5ppx'ova]. :drawin:gs » based on the Contract
_ | - Drawings, bo the Eﬁgineér for his dec‘i&ion
(3) TIntornal _‘Equi.mént |
(a,)'_' Singie "polé disconnecting switch L cach
Sihgié_ polo, &ingle. throw, vertical, ono point _eu’b.
contact, 600V ) 12601_1 or. r_n'ore. » hook polo

oporated; short time current, 30 or movo
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x) IC panoi . 1 panol _
(1) Typor  Meotal, in’d_oof standing, closed typs, baxt.tex*y,.rédtifier'
(2) Sigo: Submit approval. drawings, based on tho Contraot
. Drawings ,. to i:;ho‘ Pngineor for h_:i.é deéisi.'on |
(3) Intornnl'equipment;i : '
(a}  Silicon rectifior 1 sot '

Reobifydng sysbem! Throcwphase, all wave

Cooling systor: Se..llf-cboljhg

Rating! | | Continuous

Inpute 34 380V SO Ha |
Outpu'ta : 1136 V38 (floating)

1216 VE3¢  (mean)
90 "f 10 v |
Outpub current: 10 A
- (b} .Pocketntypo alkali battery: 1 sob

'Ra_téd capacityt ho 'A_H/Shf

Mated voltages = 96 ¥
No, of single ¢ell B0 cach
batteries:
(¢) Antoratic constant voltage cquipment 1 seb

(d) ‘Phrecephase distribubion eivoult breaker 1 unib

(e) ‘Transformer ' 1 unit

(£) Resistanco hox 1 unit
(g} Control civeultd 1 unit
(h) i}iétx*ibu{;ion device - 1 unit
(1) DRelays T unit
{3} Other nocessary items 1 unit
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6)

1)

11)

iii)

iv)

7)

()} Accossorics for panol

{a} DO ampermoter - - 2 cach
“(b) DG voltmetor B "1 oach
'(c) Switch . | 1 gach

(d) Voltags owb put regulator 1 each

~{e) iﬁdioator lamp o 1 unib
Accossorios |
Maintenanco equipment foroil eireuit Lreaker - : l‘uhit'-
Trispection ligﬁt (with.cord) ‘. : | _ O L unit

Maintenande dtoms for the transformer’éecohdary panel' 1 oundt
Matntonance items for the DC panel | :_ ‘ o 1 unit

Sparo Parts -
Fhsos, signalllamps - Maount for actual opération‘plus a

2 year oporabion supply



b) Plant Genorator lqllﬁ.l)nlent '
1) 'Summary _
~ This equipment sha11 be insta]lad n the goneratoy room as an
emergency power souroe when thero is a stoppage of electric

- ourronb superv:wlon and contrm of the fac:11t1es shall bae

m.th.m “the genorator room,

2) Instal_l&_t:i.bhsl and Equipment
T4 Diesd] engine
'l1) Three phase mduction genm ator

133)  Cenerator startnng, panel

_ 3) bcope of ‘tho Works
| i) Inbballatlon and ad,]ustmen“n of the eqmpment 11.)t;od in (?)
“directly. abovo '
11) Ins;tal].a'bion_ of powor sonrée and wiring and conhection for
conbirol oable B
C4ad) antallal,ton ) pining and wiring for auxiliary equipmont

iv) Other works neceseary 1n relation to the works 1isted above

L) WO.rks Tnoluded with Other Construction
i) Construction of tho foundation for the diesel engine
it) Cbns{;ruction of a pit for wiring

111) Boring holes in walls for wiring
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5) Speoifications of tho Equlpment

1) Diosol ongine -1 seb
| -](1)._Type: [ Y dfoio_vqrtioal typo -
(2) OU.'l';p'u’ta'l : A:IGOO i?, or mora o
(3) Reﬁolutions N 1000 ¥pn
(hi Fﬁol 031 - A;typﬁ heavy oil
(5} Gooling sy s bou Water cao‘Lng sysbei

(6} Lubrioatihg system Prassure Jubricatioh
) Starting system . Compressed air
(8) Accessories

{a} FEngine accossories

quling water pump 1 set
Lubrioating oil pump | 1 set
FuelIOil pamp 1 soﬁ
Lubriqating_oil'coolér 1 eot
Tabricating oil £ilter 1 set
ol oll filter 1 set .
Governor 1 seb
Tachometer o ' e set
Various bressﬁro mobors 1 set
Various bhormonetors - 1 .gob
Supercharger 1 sel
Aiv eooler 1 seb

Other necessary ibtems
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{b) Engino turning bar & o 1 st

{c)  Pngino assembly tools = 1 set
{d) Starting éir*comprcssbr (with motor) o 1:item
(o) Compfessad:air‘tank, acoéésOries :  - . 1 seb
(f) S:i.iox_icei‘ . . | ' - 1seb |

(g)_.Fhel servioe'taﬁk (with flame)y3«hour supply 1 sol

D) Cooling water service bank {with flamé);JOOO liter 1 scb

{1) Anchor bolts and nubs ' 1 sob
{3) ﬁibrationuproof‘bed ' 3 1 sob
(k) el oil gear pump (wlth motor} S O 57
(1) Fael oil wing pump: , B -1 geb
(w) Assqfted gaunges o ) | 1'soh |

(9) Spare parts

(a) Pistonring and oilring. 1 sot
'(b) Adn valve and spring - 1 sob
(¢) Assorted pipes for maintenance _ | 1 seb
(d) Assoried éprings, packing, and pins 1 sot

11) .Thfee Phasé Tnduction Gonerator |
()} Type: dpenwguardcd, solf~c00ling type with rotating
salient fiela |
(2) Owtpub: 500 KVA, continuous
(3) Volvage: 3 %k w' Lipov/2h2v
{h} TFrequencyt 50 Hg
(5) Powor factor: B80% lagging
{6) Revolubionst 1000 run

(7} Poles: & poles
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{8) Exoiting systemzz Selfnoxoihaiion by statie axciter '
(9) Overloads The geﬁeratoﬁ shall be oapable of'rﬁnnihp
ona hour contmnuously with a’ lomd of LlO% :
; rated output ' | .
(10) Ovorqueé: The genarator sha]l utthstand bho meohan1031 l'
forcaes: of 1107 rated upaed of. revolutlon
:for one minuto undor condltlons-of-no 1oad.
(1) Volbage rogulatlon. A?aﬂMlﬂb Lhe upoed f]uctuatlon rable Lo
be 3.5% the regulated voltage, when the =
| load is varled from #Oro 1qad_to full 1oaé,_
shall be withiﬁi 1,54 of ratéd voliage aﬁ.

 all points.

(12) Instantanecous When a cirCuit broaks while the HENQ=
voltage fluctuation ) : '
rabio: rabor is operating wnder full load, the -

volbage fluotuétimx ratio shall bo‘within
20% and shall bo within & 1,5% of rated
voltagd within five scconds aftor the
clrcuib break. | |
(13) Efficiency: | Total effncjenoy under full load, w:bh tho ‘
power facbor 80%.0r hlgher, shall be 90%
_ or morc4
(L)  Accessories | |
(a) Speed reduction switeh: 1 seb
(b) Coﬂpling: 1. seb

() ’Bblts_and nubst 1 seb
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1i1) Gonerator Starting Panel L dton

(1) fType: Metal, indoor, cl(_:sed typo

- (2) sizer  Submit approval drawing to. Enginocor basod on tho.

design dvawings

~ (3) Tnternal cauipment

(a)

(b)

(o).

(a)

(c)
(r)
(g)
{(h)
(1)

Throe phase distribubing circuit breaker: .4 -1 unib .
1120V, 10004, breaking current more than 30 KA
Neulral line knife switch: ' AR L RA

Single pole, single Uthrow, h20V

Three phase instrument transtormer: 1 sok

Molded byps; WO = 110V, evror class 1.0 rated load

2% 50 KVA, with primary

Curerent transformert ' 2 units

Molded type, 20V, 1000:5A

Jirror olassy 1.0, rotabing head, 0 VA

-Static exciber: | ' .1 sob
'Automatic.constmﬂ- voltago devicet 1 sob
hxiliary relay: ' L seb

Auxiliary matorials and operating equipment 1 sed

Bell, buzzer for alarm: ) sot

(I} Fixtures for panel

(a)
(b)
{e)
(d)
()
()

AC ammoter: : 1 item
Ammetér switehs 1 iten
AC voltmeboer: 1 item
Voltnober switchi | ' 1 item
Threo phaso KW meler: | 1 dtom
Threc phase power factor motor: L item
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{g) Throoiphase KW moters - 1 iten

(h) Freqﬁonoy'meterz . . 1 dtem
(i) Various signal lampe: | | 1 sot
(J) Varlous swibchoss 1 sob
() Over current rolay: 5 items
(1) Over volbage relayt 1 ifem
() Failure indicator: © 1 set

(5) Spave parts
(1) Various'lamps: Number of actual use
{2) Various fuses:  Nuwiber of actual use

6) Protoction of Equipnéht-'

1) If failures listed below ocour when starting or during
operation; a failure indicator shall operate, and an alarm.bell
shall be sourded, simuiﬁanedusly, the diesel engﬁ1o shall stop,
éﬁd the gencrator circuit bfcaker'shall autoﬁatically open .

(1) Engine overspeed failure

(2) Loss of lubricating oil prossura

(3) Cooling water stoppage

(h) Exacse voltage

(%) Delay_or.failure in starting
13.) Hhen-fdilure 1isted below ocours during operation, and
indicator and alarm shall bo set into operation, and the

gehérator circuit breaker shall antomatically opon.

(1) Over current
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114) _ !ﬂwh the failures listed below ocour (iilrin'g opox‘étioxt ,. a

failuro indioator anc_i'a buzzer alarm sha.]..l be sot into operation,
(1) 0il level fal.ls'bol§t~x :mim".nium 'in bime i\lel. oil service bank
(2) Tomperaturc of cooling waber risos above eritical poimb

- (3). Temperature of Inbricating oil rises above ori’cica]_.: point
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¢) Installation of Main Electeic lines
1} Summary |
Tho works herein doscribed dnclude éleotrib wive cabling from
the secondary pancl of_ﬁﬁo.tfansronnér at the cxtrawhigﬁ voltage
sib-station to the control center and to tho distribubing board
for the iilumination-éysteﬁ in the various faéiiibios. _Alsé
the wirdng and reiated works for tho conbrlloable from thé'
graphie panel to the extréuhigh voltago.Subustaﬁioﬁ'shall be
'part of this wo}ﬁk° | | |
2) Soope of the Works

1) Tnstallation of olectric power c#ble from the secondary panel

of the.transf§PMer Lo the cmltrol‘ceﬂtor installed in the-

distribution pomp roon apd to the control centor for the chamical

feeder room and bo each of the_distribution boards for the

various lumination systous,

11} Wiring work for the control cable fromn the ﬂﬂMimgraDhiQ

panel to the extra-high véltage)subnstation to the generator,

and te tho fgrious conlrol conters,

1i1) Laying undergroand trough, asbosbos cement pipe, and

ﬁmudngmmmdMSamimmdhﬂbsfmfﬂm1wmmZHMmddhwcwy

above, |

iv) laytng of troughs and aSbestos.cement pipe for the

instrmmentation equipment and for the power equipment shall be

part of the scope of this work, provided they ave in the route

of tho wain electric line, |

v) Othor miscellancous works related Lo those listed above.
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3) Instrﬁcbiéns for the Work
i} The Contractor shall mako detailed work drawings.fmr tho
wiring route, with roforence to the Contract Drawings, as divected
by the Fngincor and submiﬁ thom for approval. |
11) Iwip holes shall bo installed at the bottoms of manholes and

hand holes,
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ay - ﬁistribut:i.on Panp Powor Rguipment
1) Summary |
. T_his‘wor'k shall _instali_ a conﬁ‘bl centor in the distribution pump
robm to subervis’m a'n_cl éont‘r*ol the distr:_lbutién pumap and.. auxiliai*y
_eqﬂi.pmehto Tho poHeY SONrce shéil bs 3 ¢ L _‘}I s 308V/220¥ obt_ainod

firon the proviously deseribed cxtra~high voliage sub-station,

2) 'Inshai].@hi.éns_ and Equiprr;en'b
Control centert 1 sel
3) Sdope of Construétion
i) Installation of the equipment lisbod directly above
.ii Wiring for powor line and the control cable |
i34) lf:’:i.r':ihg for én oleotric cable for the -previouély’ listed distribution
iv) Gr‘oundings | B
v) 'Othel“_b:ofk necosgsary for the ébove listed works
4} Work Included with Othov Construction _: :
Gons{;fuci-;ion of a cablo pit
.5 ) Speca‘.fications of the Equilﬁmenl}
1)  Conteol center:s 1 sob
(1) fypo: Motal indoor closed type |
{2) Siée: Conbracter shall submit approval drawings (made with
referonce to the Contract Drawings) to the Engineor

for his decision.
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(3) R*xt:lng.
a_) Rated Voltage: N Main ecircuit, L2OV
| R Control oiveudt, AG 220V
.(b.) Rz'ited. currentt . | | H:oi*izonta'i 'bué - 800A
| Vortical ‘ous 3 .LOOA
(c) ) Rai;ed short mtemal ourront:2 SKA (por uOOO“d) or oe
{d) Ratod breakmg capacjty. N 25 KA or move
(o) Protectlve re'lay: torminal 'typo,..or 2k typo
6} Auxili*xry Euems and Spare Parbs }‘ |
i} Tost cable: 1 sot

i) Spai*qparts for operationt Zwyear supply
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o) Powor Fquipment for the Sedimentabion Dasin

1) Outline | |
This work is composed of the control contor and bhe local switoh
panel, which shall opgraﬁe to provide the p’o&or load E‘ox; the
sedimentation basiﬁ .and supefvisorj controls for 'Ehé draln pimp
This éOntroJ. centof shall be dnstalled in' the chemical dosing
room, and Load conbrel shall fundamontally be done at the site.
The_pox-‘:er'.s.ourcé shall bo the sub-station from which 3 # 4 W
- 380V/220V shall bo obtaa’mci. | |
2) Instal}.abi.oné and Equipnent |
1) Control conbers - 1 sob
i1} Field switeh panel: 1 seb

131} FElectrode~type lovel switch: 2 sotbs

3)
1)
1)

344)

iv)
v)
| vi)

Seope of the Gonstruction _

| Installation of the. equipment listed dirvectly above in_(?).
Wiring work for tho power and control cables
Wir:‘n{; work.' for the power cable to the control paneliand for the
soparatoly ].iéted distribubion pancl for the 1llumination systoems
Constracibion éf the concrete tiroughs forl the above listed works
Grounding work |

: Other miscellansous work accompanying the above-listed works

W) Works Tneluded with Other Construcbion

Construction of the cable pit
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g) Specifications of the l'iquipm_e:;t
1) Control Center 1 sot |
(1) .’l‘ypet Metal, indoor, olosed typo |
(2) Sizot _Cbntractevshal]- subaﬁii; appyoval drawings.(nnaqg with
veferenco to the conbrach ]Jx*atﬁa_u_gs) to the Englneer
for his decision |

(3) Rating

ot

(a} Rated vollage: . fain circuib, 420V
Control sirou it AC .220‘1
(b} Rated eurrent»;' | - Horimontal bus, 800A
| ~ Vortical bus, LOOA |
(é) Rated short-time currents 25KA (per secdnd) or More
(d). Ratod breaking copacity:  25KA or more |
(a) | Protoctive 1‘01&3’! )  Phermal {',ypo, or 2B {ype
1) Lecal Switoh Panc. o
(1) Number and typo: (as shown 4n the Drawings)

(2) Fittings

{a) Heasuring instrumentst 1 class flush typo
(b} Control switch: :llll.aminated.._lputton typo
(¢} Chango-over switch: _ Arprow-shape knob typo
131} Electrode Level Switchi 2 sets, with relay unitb
(1) Contact capaoity: #C 100V, 1A or more
(2} Power sourcot : AC 100V, 50 1l
{(3) Nuwwber of electrodest Three for cach sob
(i} Tength of clectrodes:  {pending ¥nginser!'s instructions)
{5} Mounting location: Drain pump well
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6) Auxiliary-Itcms and Spare Parbs
1) ‘fest cablo: - 1 sob

3i) Spare parts for'Opqratioh:'2~y0ar supply
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£} Tnstrmmentabion

)

Qutiing

This oc{ui_pment shall measure flov ratos, wator lovels s obe, dn

2).
1)

_ii)

3id)

iv)
v)
vi)

vii)

viid)

ix)
x)
x1)

tho treatment plant, The power source for 'bhq jnstruméntatioﬁ
éhallbo ﬁhc;a special pawer sourcs installed in the semdwgraphic
panel. In addition to mounting the metors in this semi-graphic
panel., operationél indleators and Failure jndicaﬁQrs for the
previou'ély deseribed subnsta-bi_on, the plam‘. gonéra@r s and powor
eq#ipmeht shall also be instailod, |

But, the piping fof The saﬁpling punp, usod to inspect turbidity,
shall bo part of a difforent construction work and only the water
axémiﬂation table shall ba done with the instrumcntation cquipment,

Installationé and Equinment

Ttaw wabor mebort - 1 set
Chlérine oyiinder pressﬁrc alavi . 1 sob
Raw wafef turbidiﬁy nctart 1 seb
Filter basin wator Jevel alarm 6 sots
Filter bed head Joss alarm moter: 6 solg
Distribution pump water lovel motori 1 set
Water lovel meter for digiribubtion pump well: L sotb
Distribution pressure meter: 1 sob
Elevated tank water level alavi: 1 sot
Back wash flow meter for filter bed: 1 sel
Semi-pgraphic pancels 1 sct
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3) Soipo of Consbruction

1) Installation and adjustmanb of the oqu*lpmerit listad du‘ecwy
above. in (23,

ii) Wiring- for power source and signéil cablo
K | -L) Construotion of concrate trc'mghs for the abové oquipment
w) Othor mi, soal‘laneous work aocoa;pany.my the above»quted works

b)Y Work lnc'mded with Other Constructlon

i) Making I‘lob‘r 'perf(')rati'ons”bp install water lovel mobers
ii) Insﬁalling piping to the sampling pump.

5) Genoral Specifications for the Equipment,

1) Indicator
(1) Type:. _ Movable coil type
{(2) I[npu'b:. | o ly = 20 mA, 1C
{3) Indication mobhod Vertioal, pojnting by meter hand neadle
{h) Acdur‘acy: | Within  L.5%

1i) Recording ndieabor

(1) Type: Automatic balance type
{2y Tnputs b « 20 mh, IC
{3) Accordingt Within 0,59

(1)} Recording method: - Pen recorder type .
LY

() Powon .soume‘z AC .00V, 50 Iz

144y Intograting Moter

(0) Tnput:r L & 20 ma, IC

(2)' Number of digits: &6 digits, with manual reset

(3} Aocuracys Within 0,59
;( ) Power sourco: AC 100V, 50 Hz
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iv)  Alam Setbing Devioo

(1) Inpubs ' C h«20 m_!‘.., 06

(2) Output:. | :. 2a, ?b eontact éaDaGitY; AC 200V, 1A or -more
(3) Setbing: . Uppor and Loiror limibe -

()  Powor sonrce: AC 100.".:', 50 Kz

1

v) Signal Convertor

(1) Input:. -BQéoro rasistance éignal
(@) Oubpube . L -20mA I |

(3) According: | '_W_ii;hi;n k0,59

(h) Powor Source:. AG 00V, 50 Ha

vi) Square Root Fxtraction Computor.

(L} Inputs h«20mhA DO
“(2)  Acouracy: © Uithin T 0.5%
(3) Power source: AC 100V, 50 I

vii) Float-Type Water Lovel Indlcabor

(L) Hoasuring range: ) (pending Bnginoer's instructions)
- (2) Oubpubs jucore potentio resisbance signal
(3)  Acouracy: Within & 1,08

() HMaterial qualitys  Fleat, ‘weight.,.and tape, SUS 30
(5) Mechanism: Drip-proof mechanism

viil) Differential Head Transmdbter

(1) Heasuring range: (pending ¥nglicer's instructions)
(2) Output: ' Wi« 20 wh, IC
(3) Accuracyt Within 0454

(b} Hatorial quallty:s PFlange, union and diaphragn, SUS 316
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{) Mechanisim ip-proof mechaniom
(6) Powor sourco! nC 2LV {from special powor sourco)

{n Accossories? - Manifold seb, speclal peuer facilities,
mounted In the somi-graphic panel '

1x) Prossure Transmission Pevico

. (as described in (viii) directly above)

x} Turbidity Meber

(1)  furbidity Meter Transmitter
(a) Mechanismt Flow-off type, drip-proof construction
(b) UHeasuring range: (pending Engincerts instructions)

(¢) WMeasuring systom: Transmission ray and seabter beam
comparator systom

(d) Oubput: how 20 mh, 1C
{e) Power source: AC 100V 50 Yz

(?) Ultra-Senic Oscillator {for ulira~sonic washing)

(a) Mechanisms arip-proof mechanism
(b) Yashing method: Continuous irradiabion mebhod

(¢) Power source: AC 200V, 0 1Ia

(1} Contract capacity AC 100V, 1A or more

(2} Power sourcos AG 100V, 50 Hz

{3} Nuwmber of electrodes: {as deseribed bolow)

(L) lYength of olectrodos: (pending Enginosn's instructions)

6) Specifications and Mochanisms of Insiruments

i) Raw water ) 1 set
(1) Venturi tube, 500 mm dia: 1 itom

(2) Differential hoad transmibber: 1 item
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- 43)

1i4)

(3) Square rool extraction corputor: 1 item
(4) Recording indicator: 1 item
(5) Integrating meter: 1 itom

(Ytoms {3) to (5) avove shall be installed in the somi~
sraphic: pancl)

Chlorine Cylindor Pressuro Alarm Devico 1 sot
The bouwndary limib for the construction horein listed shall be
the contach bo:I.nt with the separate work of the chlorine injection
control panel, ' Also Ineluded is the light indicator te be
installed 6n the semd-graphjc panel
Raw Water Turbidity Metor 1 seb
(1) Turbidily meter: 1 sot
(2) Tablo: 1 set
This table shall be made of pive ond angles, and an overflow
Lank shall bo installed on lop. Also, water pipping and
deain pipe to the turbidity transmittor shall be providod,
Flexible Joint pipe and uwnion joints shall be used for the
drain pipe; and ingpection and maintenance of the oscillator
shall be made casy.
(3)  Sampling puwp 1 tbem

ith Ol KW mobtor flow volume and other data shall conform
with values of tho lurbidity weter

(h) Recording indicator

(Ttoms (1),(2) and (3) Llistod directly above shall be
installed in the chemical dosing rocm, Item (l) shall be
installed on Lhe semigraphic panel, Piping to the sampling

puiap shall be part of another, difforent work,)
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1y) PFilter hasjnLW§§Q§_Levol Klarm Dovice 6 itens

(1) Blectroda level switch .2 aleotrodes
ST S (lower Limit alarm)

v) Filtor Basin Head LOSS.Alarm Hotor 6 sots

(1} Differenblal head tvansmitter 6 items
(2) Alarm sebbing devicor _ 6 items
(1tom {2) ]1atod above shall bve installod on the semimgraphie panel)

i) D13tr1but10n Pump_Water Level Meter 1 sob

(1) Floatmtype water level occillator' 1 ltom

(2) Signal convertor: ~ L dten
(3) Alarn sotting'dovica:. o 1 itom
(h) Indicator: 1 dtem

(dtems (2) (3) and (L) listed above shall be installed on the
‘semi~graphic panel) _

vii) Distribubion Pressure Meber 1 sot
(1} Prossurs convertort 1 item
(2} Mava sebting devieo: : _l item'
(3) Indicqtor: . 1 dtom

(item (2) and (3) 1isted directly above shall be installed
on tho seni-graphic panel) _

viii) DiStributing Pregsure Metor 1 sot
(L) 'Vénturiﬁtube, 500 mm.dia.z 1 itom
(2) Differential'head'transmitter: 1 dtem
(3)' Square root oxtraction computer: 1 itom
{}) Recording indicator: 1 item
() Integfating metor:s 1 item

(toms (3) (l) and (§) 1isted directly above shall be
installed on the semi-graphic panel)
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ix} Elovated Tank Wator Leve). Alarm 1 sob

(1) Rleoctrode 1evol.sﬁitch= - 1 dbem
.(2)' Nunber of élcétfodos:. - 3 (Lower and uppox”
' R _ _ o ' linit alarm
| x) Back Nash Plowmeter for Filter Bed -1 seb
(1) Vorbur tube, 500" min 2 dan 1 item
'.(2) 'Difforential hqed tranommtter . 1 item:
(3) Séquﬁre fbgt.extfaction.coﬁputéf C 3 dtem
() 'Rccording'indicahdra o 1 dbem
(5) Tntééréting notery : o 1 item

(items (3) () and (5) listed dlrecbly above shall Lo
installod on the somi-graphic panel).

x1) SamluGrgphlc PanoL -1 seb
S Typet Hetal,‘indpor stand, closed bype .
(2} Siser The Contradtor.shall sobid b approvel drawings

{made with referonce to the Contract Dr&wiﬁgs)
1o the Engineer for hils declsion.

(3) Fibbings:
{In addition to the exclusive, special power source for the
ﬁeters, fittings.for.mounting itema (1) to (x) listed above
shall be provided as necessary.)

1) Accossories and Sparc Parts

]

1) 7Pool sot for the instrumontation: 1 sot

1i) 8ol of waintenance parts for the 1 seb
instrumentalbiont

111) Recording paper, ink, and expendables  2eyear supply
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2) Ti\‘j'b&ll&thﬂ of Oubdoor Illuminablon

1) Ou.tlino |
This work )hal'L prov:; de 1.'1 Taminati on f‘ov the passage way in the -
yard, £0 bo awbomabical 1y turned on and off by means - of a. phoi..o-a
switch

© 2) Installabions and Equigment

Outdoor '.l.:lghts Co 3 fixtures

3) Seope_of the ls'ork '

1) ]nsLa]latlon of equipnent ims’aod dirootly above in (2)
i;) Wi I‘“Ll'l?b and oonncct: ong for tho outdoor ]lghts

i:h Y Groundings

_ !;) Spécification,s of the }Bcu-:lpﬁent

1) Oybsido '1'ig.h't-‘s 3 f‘ixt'u.res L _
(1} Tybé: o _ .--flxbureb mounted on a steol pipe pale
{2)  Powor source: 220V, 50 He |
(3) Lamps used: . Floorescont, 2 ia.mps each 20W
() = Accessariest : .Photomswitch_ o

g) MG Parts
. i) Floorescent lampss nuwnber required for _installai;ion

43) Stabilizer:  jumber roqulred for installabion only
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