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PART 1 -

GENERAL

1-A ABBREVYIATIONS
Wherever the [ollowing abbreviations arc used in 1be specifications ar i the plans. they
are ta he constucted the same as the respeciive expressions represented:

Al
AASITTO
AhklA
AL
AFMOR

ASTH
AL

ANWA
AW
333
CTHR

EM

LCL
F35

GEP
iEc

Agbrestas Cenelt

American Associstion of State Highway and Transpomation Officialx
Architeetimal Aluminwn Manufacturer's Associztion
Amencan Conurele Institnta

Association Frangaize de hormalivabion ANET
Amcrican Mational Stundards Tostilole ASKME
Amenican Saviely ol Mechanical Engincers
Aanerican Sociers for Testing and Materials
Ameriean Tnatitule al Steel Construction 4151
Armerican leon and Steg| Institute

Arnerican Water Works Association

American Woeldmg Sociery

Bnbish Standacd

Couneil for Developnent and Reeonstruction CF
{ode of Prachce

Deulseher M urmausschnzs

Dow:omvente Techniques Unifigs

Electricity of 1.sbanon

Federal Specifications und Stundards (Unired States) gpon
patllims per sinule

Glogs Reinfarced Mastic

Irernarional Electrotechnical Commission 154
Imternationul Standards Graanization

lnetiouce of Technisal Smdics

meters

muillimeters

squdTe meler

cubic meter

arional Elcetrical Manuduclurens Association
e Frangaisen

Cniom Teshmigue de 1"Tlectricitd

Verband Dentscher Eloetrotechniber
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-8 GENERAL

1-B-1 STANDARDS

1- Al rofoecnees b codes, specitications and standards referred 10 in the Contraed Documents shall
meatt, and are jntended b be, (he Jutest edition, amendioent or revisivn of such reforence standards
n elfecl

1- Whenever the Contrael Ducurments require that a prechuot complies with corain Standands or
Specilications, the Conmactor shall present a cerlificate from the manulucivrer ansuring hal
the penduct complies therewith, Whos requeated o specified. the Commctar shall submit
supponting test data to subsmantials compliameee,

Fach and every parl ol the works shall be dusigmed, consmered. mannfactred, lesied and
ingalled in accordance with wn ioleenationally toeognized Stmdard, Code of Practice, wr
Regulution applicoble to that part of the works. The Technical Spocifications could refer to ouc
or mwore standards. but 3 i sl accepad that any inbernafions] recoenized standand, code of
practice of repulation sould e applicahle with the prior sonseot af the fngineer.

If any clarificatiom or additiona] iolformation regarding technical aspects. the Conireclor st
submil a request for information,

1-3-2 EOUIVALENCY OF STANDARDS AND COTHES

Wherever relerence is made b0 the Contract including the Specifications, Tirawings aod Bill of
Quantities to wpeuife standacds and codes fo be mel by he poods and matenals to be
lumished, and work porformed wr wsted, the provisions of the laest cument editiem or
revigion of the relevant standards and ecodes moelMech shall apply, unless wlherwise expressly
stated in the Coniract.

Where such slandards and codes are patonal ar relae 1o a pacticular country vr negion, arher
authoritative standards thet, ensur: o subsmantially equal or higher quality than the standards and
codes speeilied will be accepted subject o (he Engmeer 2 prior roview wul written conseot-
LYifforenees hobwesn he siandards specified and the proposed alternative standmrds shall be Tully
described in writing by the Contractor and submitted fo the kngineer i least 28 days prior s Lhe
date when The Coateaeror desives the Bnginces’s consel.

Tn 1he event the kopincer determines thal such  proposcd  devianons doo nob o emsore
suhstantially equal or higher quality, the Conbraclor shall comply with the standards specitied in
e Cemirace,

1-B-3 SILENCE OF SPECIFICATIONS
The apparent silence of the specilications, plans or other Contract Thcitnents as fo any delul or
the apperent omission fiom them of a desiled description comecming any point, shall be
regarded as meaning thut only the best gencral practice is Lo be wsed, All interprctalions of the
specilivations will be made by the Fryrineer en 1his basis,

Al comumnications from the Conteactor to the kngincer shull be in the Arabfc ar Cophish
lanpuaae. All books, time shects, teconds, notes, drawings, documents, specitications sl
manfacturery' literulure «le. shall be in the Avabic or Foplisl langnage,
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1-15-%

1-B-6

1-B-7

1-B-8

The Inmemational System of {merric) Units shall be used Uieougheaw Lthe Comtrac except where
otherwise provided.

Where “ax shown™, “as indicated™, “us demmiled” or words of simibar mport are nsad, 1t shall ba
tnderstood tha referencn lr Uk drawings secompanyiug the Specifications is made unless
oiherwise stabed. Where “as approved”. “as dirscled™. "as requited”, 8y wecepred”, ot words of
similur Gmport arg wsed, @ shall he undefstood (hat the approval, dircolion, requiremant,
permission, authurization, Teview. OF aceeptance of the Engineer iz nwendad, wmless othorseise
statesd. “Prowide” shall be understaod o mean Scomplete in place™. thal i, “furmizll and
wsrall™,

Whenuver anvthing 15, ur is to be dome, if, @z or. when, or whebs *eom lemayplated, required,
determined, divected, specilied, aukorized, ordered, wiven designated. indicated. considered,
comsidered nevessanye, desmed necessory, permilled vesorved, suspended, established, opprosal.
approved, disapproved, acceprable, unacceplable. auiluble, accepled, satisfackory, unsatisfuclony,
sullicient, fmsaffcient, rejockead or condemned”, it shall bo umdersiod ax iF the gxpression were
Fallerwed b the weords “by The bngincer™ or “to the Enpineet™

The plrases “or eyual” and “or egquivalent” shall he constmed to ueean that warerial or
cquipmenl will be acceptalle anly when compuosed of perls of cqual qualify, ot equal
workmanship und finish, desizned and consmeeted to pertorm o accoplish the desired
rewult a3 effigiontly as the named brand, pattern, grude class, make or model.

INTENT OF CONTRALT
The inteni of the Conlract is 10 prowide for the comsteoction and completion in every delul of the
works desveibed, Ihe Comeacror shall  furnish  all’ labor,  muterials, eguipinent,  loals,
lransportation mwd supplics ooyuired o pomplete the wark in accurdence with the phans,
spoeifications and terms of the Contract Docgmenty.

1nless ofhorwize specitied, the Contactor shall allow a minitam of 21 dovs for approval of
drawings and documerts by the Engineer.

RELLS QF QUANTTLIIES
Detailed Dills of Quantities shall bo mepaccd by he Contmetor in acpordance with ihe
measaremont Tules describod in (he preamble and ag appraved by the Engmeer,

1B9  OPERATION AND MAINTENANCE MANUALS

‘'he Cemiraclor shalk submit to the Pogineer for approval drafi copies ol Lhe {Operation ane
Muintenance Munuals, A separate sel of instructivns shall he provided for each installation, The
Contrecler shall incorpurae amy amendments o additions reyuived by the Enginesr in the
produstion of the final Manuals.

The draft €1 & K Marnals shall be available om sile at all times during Tests on Clompletien for
the imstructions o be veriGed, Ay modifivaions found necessaty shall be ineorpurated in the final
version,
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The Contructor shall supply e final version of the Opertiin and Maintenance hanuwals pricr
1o the izssug of the Taking Cheer Certifoate [or eilher the mhole of the works or Lhe respective
seclion o pirl of e wocks,

The Courractor shall, s nesgesary, carry oul survey Wik, take measurements, collect detalls.
pruduce druwings and undertake all other work vequired to enable lim to preparc the numuals.

Operation and Maintenanes Manwals shall be supplied written in the Englizh and Adabic
langrunpes, and af] paets and equipment listings shall be m Tnglish.

1-B-10 WORK THROUGH PRIVATE PROFERTY
In order that the necessary sasements may be obtained and for the cwmers al private peoporty may
be served with the requisitc notices it shall be an obligation of the Confractor L supply the
Fnginesr from time o time witle ull intormation of his program suficiently i advaoes of the
dares npon whish the Contracor will wisk Lo enler upon each paregl of private land.

The {‘ontractor shall comsull wilh Ohwiers and Tenants (if any) and have weitten spproval
before entering on their Jamd or culting throwph any diteh, bank, hodge, wall, lence or any
other T of buumlacy marking aed he shall ascortain und curry oul Uit reasenable reguiremenls
as Approvied by the Foggneer in the madter of reinstatement,

1-B-11 PURLIC LTILITY MAINS AN & ' ATING, ETE

Il shall he the responsibiline of the Comtrucior v oblain all information awvailable trom the
Public TIiliy Awhorities repacding the position of maine und servives and he shall make thiy
information availahle tothe bngincer sy soue os e chtains i,

The ubsence ol such informarion shall oot relicve the Contraclur of hie 3ability for the ol ul any
reprir work nceessitated by demagee caused by him to any nsiny or sovviees i the conese of his
wioek and for the cost of 2l lossos arising from the disruplich,

All Taealing wark shall be carried out in advance of further excavation work. The Contractar shall
obtain all information and asmistunce wvailable from the Public UGGy Aulhorities for the
Tacaling of 1hé mains and services and shall agree with e Tnpineer any wial excavativn which
may be necossany to conlitm or establish these locarions,

Any temporary or permanemt diversion of mains ond services will only be permlied alier
aureement with Lhe sppropriale Public Litiliny Authority

1-B-12 DNTRO.

- Tie Coneactor shall peovide witlhin his site orgamizulion o peoject wanagement yoelion o advise
and he dircelly responkible W the Contractor’s Bogincer. The duties of the section shall include the
follormring:

i. Plurming ol program prepaeation particulardy mo orelulion e the mquirements ol publie
authovitics and the Tequirements: W maiotain water supply disposul services where caveful
dewailed arranpaments bave to be made and adhered Lo

ii. Planming the executon vl the works i a manner which minimises disruption 1o the watcr sopnly
and wastewater systems and will permil he efficient and offective sommissioning of the water
supply and waslewater systems ad ifs resprobive cotnponents.

ili. Ensuring adequate waler supplies are maintgined fo all consumens. Alao, ensuring all cxisting
waslewater $vstews ave tunetionning during cxeculion,

iv. Continuows sucveillance of propress and  articipation of lwtars Jikely to affect the imely
pettormance of the Contracd,

v. Wuking proposal [or modification to forward planning and w the program &t an carly stape in he
light of faetors resuling o (iv).

vi, Contimnous appraisal of the Contmctor's metuls and rowurines particularly ay w their effectivensss
reclatingg Lo speed ol execution and w their affeet on the communily und properly.
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wii. Horward planming for resource cequirements. taking due aceonnt of possible shorlypmes: and delays in
the arrival o1 ite of materinls, phan, personned, #te, and their mobilization for effective usape.

viif. Aoquinition and provess of up-to-date informatiun Lor progress mectings with the Engincer. The
preparation of moothly progress reports includimg an wpdate of the detailed progrum and cash
v forecasl.

2. The project management section shall be i the charge uf a professionally gquadilied engincer
specialicing in projeet management hoving had & least 1-yewr experience oo similar projecte and
being verscd in mwdern managemcnt fechnigues. Supporting staff for this secticn shall be in
adequate numbers tn carry oul their duties and shall be ol adequate ability and cxpenence to the
Fnginseer s appeoial.

3- Frogeams shall be hased wpon C.B.E networks in procedence format and shall he prepaced nsing a
suilahle P.C. - based projoet management suliwave package approved by the Eoginecr,

4- Reporting shall be in a manoer compatible wilh the Emplover's or Bngineer's requircments.

1-B-13  QUALITY CONTROL
The Contractor shall he respomsible for his cwn qualily conurel and shall prowide snfficient
compelent personcel for suporvizing the Worli, taking and preparing swmnples and for carrying
ot all neecssary tests.

1-8-14  MONTHLY CERTIVICATES
Munthly certiticores shall be submitled in an approved mamer and Jomiar. The sorfifuabe shall
detail the mewsured value of the work compleled on each iten of the Works, An itom shall
conslitae o sinple stugture or o componeat of 4 system wech as a single pipelme or valve
comaplex.

1-B-15 PROHCRESE MEELLNEGY
The Coutractor shall arrange nnegpress review mectings, to he chwired by the HEngineer, at
maathly intervuls Lo eoineide with suhmission ol monthly progress submisHimes.

1-B-16 PROFRITARY MATERIALS

Material shadl be supplied in saitable cootainers and in uppropriate batch sizes for the wiork to be
underizk et
The Rrlluwingz ifermation shall be marked:

I Storage instructions;

ii. The mamfastyrers name;

1. Shelf life and dares of manulfaclune:

v, Maleral ilentification;

¥. Balch relference munber:

vi, Mt weight

viil, Mixing instructioms:

VI ANY warnings or precantions cuncelning the contznts and heir sale use.
The Contrackr shall supply with each comsignment of proprietary material delivered to the Site,
sertiticates fumished by the manufuclurer or bis agent <iatime:

i. I'he menufactorer's nome and addresa:

H. The agent’s nane and address where applicable:

il Waterdal identification:

iv. Batch refarence numbers, siee of each batch and the muober ol confainers in the consipmne;

v. Thate of marulaclobs,
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1-B-17

1-B-1%

1-B-14

1-B-20

1-1-21

RILECTE

Shonld any materiuls or matefactred anicles be in the judgmnent of the Epgineer, nnsound ar af
infarior quadity o in amy way unsuiled for die purpose in which it iy proposed to employ them,
such materials or manutacured articles shall nol be wsed wpon the Works bt shall be branded, it
in the opinion of the Fngineer this is mecessary, and shall forthwith be remoeved from the Sk,

OUALITY

The materials wnl workmanship shall be the best of their respective kinds and o the approval of
the Enginecr, The words “l e approval of the bogineem™ shall be deemed Lo be Inclded o the
description ol all marerials and warkmanship for the due eccecition of the Works.

he Contracior shall provide and properly maintain, for e duradion of the Waork, the alTwes Jur
the use of the Engineer, hia wall, the Tmplover and the Bmployer's Represenwarive. 'This office
shull be construcied. equipped and fumished as directed by the Engineer, These facililies shall be
completed and ready for pecupaney within sty (607 davs from the dale ol signing the Contracd.

The Contracter shall submit to the Engineer, for appeeval, details of the officea space 10 be
consrueted, equipped and hmnished before constmetion iz commenced.

The Contmctar shall, ot the completdon of the Wirk, supply elecmricity, wator aml sanitary
facilitics for the Fngineer's wlfices. The Comractor shall be [ully responsible fw o he
maintetance and eperation, ineluding lahor and materials, for the offices.

The Comractor shall supply the Cngineer with mobile tolephones as necessary to onsble
eMuient cortmomication between the eontraclsr ond the Engineer’s superyisinn staft.

The Comzactor shall alsa supply Lhe Cnpioset, for the duration of the work, with 4% whesl
drive vehicles 0: necessary to scooss Al dilfersal site locations, 1hese vehcles showld e
poveerful enough to withstund all kind of driving conditions, reagh roads, natural dermimns and
touph weathering condimom.

RYTEY AMDL - ENGENELR

The Contracior shall make availshle lechnicians and such labor. materials und =aleny squipment
g3 the Fngineer may requite for inspections and survey work in connection with the Warls, The
Coufractor shall provide all nevessury lockle. tost equipment, wouess, lobor, aadl and sy other
thing the Copinesr may reasonably requine in order that he may safely, conveniently and quickly
camy mat such inspections us be deems necessary ab any time during e execution of the Works
inelnding the lests on somplotinn.

INSPECIIONS BY THE ENGINEER DURING DEERCTS LIABILITY PERIOD

The Togineer will give the Contractor due nolice of his inlention 0 carry out amy Mapections
during the Defects Lighility Period arud the Contractor shall thereopon wrranpe [or a responsible
represenlutive 1o be present at the times and dales named by the Eugineer. This representative
shall render all necessury, assistanes and record all matters and (hings 1o which his attentian is
directed by the Engingor
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1-B-22  ANPROVAL

Ax wom as poszible aler commencement. ol the Contract, the Contractor shull submit to the
Engineer for his approval a list af his proposed suppliers. sources of malerials, conslruction
requirernents and proposed standavds, Mo materials, plant or equipment ghall be procaved for the
Contract withoul fivst olbtsiniop the Engincer's approval, Samples of materials shall he
submitted to the Tagineer for apyroval as requited by the Engineer, waterials subsequently
supplicd shall conform e ke quality af the samples which have becn wpproved by Lhe
Eupincer. Mo slandard. mothed of mannfactore or specification shall be changed withowr the
appravul of the Kngineer. Whare possible plant shall e supplied 6 the same skandards or o
compatible slandards,

1-B-2% I : F. CEL

The Contactor shall provide for the Frgineer, his Representative and assistos the proeclive
cliothimg necessury for the proper discharpe of their duties on Site.

Ihe Contractor shall prinide ara necessary protective clothing and satery cquipment for the use
of suthorized visiloss o the site including the Fmplover and his staff and representatives A
those of anw relevan! suthority and who have veazan to visit the Site.

1-B-24 & " OF SUPELY

Al materials. manufocowred articley and machinery incorporated in the pertanent ks shall
b mew, recently manofictured and shall meet e quality requirenients of the Clentract. They
e, in all cases, be approved by 1he Engineer print to their inclugion inle the work,

All shipment of matcrialz must be aceompanied by a Mamfaciurecs Cartificmte o Guarantce or
test cgrtificate From an approved independent laborstory when delivered ;1o the site, Lhe
independant labomstory shall be approved by the Engincer belure amy meterials whe salmitied (o
tests. However, all materinls delivered fo the Site wre supjoct o additional Tahoratory tosting
whan fequested by the Engincer cven thowph the malerials ara aceompunied by a cerliticate
of guaraniee or laboratory lesl certiticars, All cosls in comngction with certificates of guarantes ar
laboratory tosts and certificatss shall be bowne by the Comtractor, Falsificativm of such decoments
chall be just eansc foe rejection of the maerals and all eosl ol transportation and handling ol
the rejocled muterialz shall be the sole responuibility of the Contractor.

ln order tn expedite the work, the Contractm shall, before plasimg amy purehase arcler for
miaLerials, mansfactared aeticlas and muchinery to be parl ol the permanent works, shmiL [y tha
approval of the Frgincer. a complers doscriptum ol such iterns, e oames of he s from
whom he propases te obtain such iems, together wilth o liat ot the itcms he proposes each iem
would supply, Mo materials, mannfasred arlicles or machinery shall be ordered from any [im
without the writlen approval af the Enpincor. When ditecred by the Engincer or otherwisc
specified in the Contract, the Confractor shal] submit samples far apprcreal.

F it is lound after trial thar sowrmes ol supply for presiously appraved matcrils,
monnfacturce articles, or machinory do not produce specitied products, the Contracuor shall
furnish the irems from olher sources approved by the Engincer.

1-B-25
The Centracior sholl at all times ake every possible precaution agrinsl contamination of the
wiarks,
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The Site wnd ull pernanent and lempocary wiorks shall be kepl in a clean, idv and sanitany
crmegdition,

The Contowcler shall s all times take eeasures 0 avoid comlorninalion of existing water

courans and drieiny by potrol, 1o other hamm (ol malerisls.

The works shall by epl clean and (e (rogt rublizh and cetnedial woerks shall be caried ot as

the wark s progressively compfoed. Belure regueding inspection for prehminary ar Gnal tale-

aver of the works or any section thevest e Contractor shall inspect e works and assorc
himself thal they @e clesn wnd o s satsfeclwry condition for snch inspection, nofnal 13age
cxpoctad,
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1-B-27

I-13-2%

1-3-2%

The Contractor shall take all ressomable sieps o mimimize the adverss alfects of both e

temporary  and permanent works oo the environment, Betore any work  commences,  Ghe

Cuntractor shall submil wn emvinmmenty] prolection plan deseribing how powenbial adversc
impacts will be mitigated, 'Theas adverse environmental impsets could be;

Eollutivm of soil and water due Lo improper dumping of excaveled snd eomstruciion matecial, oils
uzed, chemnicalsiselyentz, human wastes,

Crosiom ol soul, sedimeonlution aod dracape due o excavabion smd bedding:,

Maoise and air (duzt, odard pollution due to opervation of machinery and sxcayation.

‘I'raffic increase due w0 wucks {sand, machioery, cquipment) movement and traffic disturhance.
Drsturbance Lo recreativmal, wnedwecleeieal orslic siles.

Miblic healh and satety due o the operation of the machinety and accidenrs.

ramaees o forests, agriculmral land, vegetated amca and its wildlif: habitat,

The Comtractor shell nol disvupl any privele or pohhe acesss weay withoul fral providing
alternarive arrangemcns,

Acorka to properties sffeeted by ihe Works shall be maintumed. Adequate road plales shall be
prowided for meneh crossings,

COMNTROM, CHE DLST

The Ceontractor shall, throughout the cxecurion and completion of the Works ke afl rersemable
sleps L avind damase or nuisunee W pecsons of properly tesulung mom dust and shall camry ot
preventative jucasurcs, such &5 ospraying the ground with watcr. and for seil covenng, as
insttucled by (he Enpineer.

AARIVEY

Ihe Conmracier mat cover all aspecrs of site safens during the Works,
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1-8-30 LROJECT SAFETY PLAN
Hefire any work commences o the Sile te Contnctor shall submit 2 Project Satety [Mlan
(P%F) which shall be specific m the Contract, The plan shall demil the Controstors sile anfely
arpamization, his saledy rules and peocedures and methods of meoitoring aud coforcing his
procedings.

The Prijecl Salety Plan shall cover all aspects of site safety and shall fypically inshide the
fiol lcrmrimgg:

i Henlth und Safely Policy ol Primary Objectives:

The plan shall demonsirae thal managemsett of health and saftty is an inteprad part of
the mynggemen wnd co-arlinaion af the projecl.

b, Oroannzadion and Responsibilities:

M desipnared competent perscn shall be specificd as the Confractor's Swfoty Olhcer with
overall mesponsibility Jur he extublishment, implementation aod entoreement of safoby

procedures and mothody of working.

The Cimimuctor's urparication slrocture aml cesponsibilidies wifh respect to safens shall
b detailed.

@ Huweard TdentiBeation and Fask Assessmenl

The Cooteaclor shall aisess the risks to workers and any cthers that require access to 1he
site ot the works nr may be affected by the operations.

A gyilematic penesal examination of each activity and assessment is to ingludo;
—  Identification of the hazands presont and those harands thoir operativms wall introdoce 1 fhe sie.,
—  ldentiticetion of the peeple expoacd,

—  The cxtent nf the risk cvalemted sfter comsidening the existing contnsl mewsores.

—  Further assessimenis to be made for 1ew actiritics,

= Plunt und equipment b he identifed wid (hoss respansible oo ils peovision and maintenance te be
defined and desiznated.

= Review and revisivm 7 sssesstoenls swm no Jonger be valid of where here bas becn 3 significant
change.

—  Planned raviaw of dssessmenrs at regular intervals.

— Infonm cmployess on the natire of the heeard and the resks idenbifed by the assessments, the
preventative and proreciive measunes, emerzency procadures and the compeofent porsonmel .

= Ripgnificant (mdings of sssessmentd e be retorded.
1. Ewmergeiky MFrocedures:

Eftective procadures for coutinpency i cvent of serious wnd immoediabe danger. All
emplovezs shall be able W slop work and wimedialely procecd 1o a place of safety if
egposed to imminet mmd imavoeidable danger,

£, Tooperalion and Coorditation:

All competent persons fo lisise and assist in assessing the sharcd misks and
eoprdinating  amy mecessary  mewsures, primanly by oprovidiog  Information,  The
Contractor to take full responsibility in coordination srrangements.
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Capabilities and 'L'rabing:
Provision of healh and salely lraimme Jor all employvces vpon reemitment and on
EXOEIUE 10 New or ineTeasod rishs.

Momitoring:

Scheduled hierrchical andic system conducted ber the Confragdor. Safewy perlormance
1o b monitorcd and measured agwinst the PSP, project peocedures for safe systems of
wirk: and specitied safety performanss stand wrds,

Health and Safofy Porformance Slandards o be specilied, Le:
Belevanl slulobmy lemislation

Srandavd specificationz (HEL1503)

Approved oodes al’ practice

Lpacific Project Safory Plan Tnfannalion:

Mulure ol the Traject

Mama of Emploner

| sication

Matwre al cunsruction worl 10 be cacried our

Tine seale [oF complation of the constmstion wark
The: exisling enviromeril

Surmrounding, land wses and related restrictions - .. premisey [schools) adjscent 1o The
propossd constction sitc.

Faviating zervices - e, undergeonnd and overbead Lines.
Caisting tralliv systems and restrictions.
Caiising strucrurgs - &F  spocial health prohlems  from meerials o exisring

sruclures which are being demolished or refurbished. any Mamlec maenals which
require special salely peecautions, Dstabilite problems cte.

Ground conditions - e.g, countamioatica, instability, possihle

ahzidenes, wmdergroemd obstruclions ele.

Caasting drawings

Available drawings of smucturedz) to be demulished or incorporated W de proposed
STUCtUTE] <)

‘I'he design

Significant heesrda of worls Geguehees.

The prmeipals of the design and any  precautions that might be needed or
sequances of assembly that need to be Dllowed ducimgr consunection.

Dictailed veference to speeific problems wilh propesals o managing these proklems.
Consrvuction materials

Lllealth hazards where cither hecanse o their nalire or the mancer of their vse,
particular precaulicmy ae reduired.
Yire wide clements

Cnwling cocrgeney wsneements mcluling oeess abd eeress,

Puwitivning of sile accass and egress poiuts.
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1-13-11

Lucatiom vl temporary sile oecormmedalio.

Lavabion of unlpeding, layiwl and siomue oreds

Traffic/pedestrian rouics.

Crverlap with other wndertakiog

Consideration of the health and safory issues which arise when the projeet is o he
lacated in premises socupied or panially occupied by the Tmployer or other authorily.
Bite Kules

Specific sites mles which the client or the planning swpervizer may wish fo lay down
as a resull of polnis above or for other regsons - ep specitic permit to work niles,
EIOECIEnGy [ricsdures,

Caontinging ligisom

Procedures for considering the health and sateny implications of work elements
Procednms fir dealing with unfomeseen eveniualities during priyecl execulion.

HAZLARDS
Potential hazardy associatad] with 1he Sites may inelude, bl wall ael be imited w e
Jolluwwine:
Any chamher, pipeline, harshale, excavation o ther strocture {whether uheve or below
promd b wot cffoetirehy vemtilated,

Coropressisd air wessels may buril eaplosively.

Toxic Fumes and Gascs: (gencrated [ combustion enpings, ehlring, ammonia, resment
PrUCESSEs].

Aaphywiating (rascs.
Druneranrs Fumees and Gases.

Chemijeals: Chenricals gre ybored wmed gsed m many pocesses. Wost al them are stromgly
alkad e, avidic, woxic or otherwise agalessive,

Electricity Clables:
Guried and ovedead cables of all voltape ratings mav be anconntared, Cheerhead

cables of all voltage ratings mav be cncountered, On operational
yites the stewrsmes may be lower than i highwass or peblic areas. Pooeds are
as for buricd cables, with the additional risk of aveing, Arcing may cogur firom the
cables W miewd objecls or spcay.

Buricd scrrieos:

Haricd walo pipes may be eneaunlered on any aperalional ik, The waler mey
be under v high prassore,

Flowing Muchinerny:
Any operationsl planl may conlain moving mechinery. Much of s is
automatically conmolled and may start withowr wamming,
Thers 1s electrical plant associared with aueh machinery. cammying the samc
heards oy eleciricity cables.

Maize (high frequengy noisg)
Wachingry such ps cngines, rbines, genetaloms pumps oF Compressors apecaling
inzide buildings may produce very loud noize, Hiph specd machinery mmy
priduce high freguency nodse. The hoeacds are peaiible short and long term
hearing damage if car defenders are nat wom.
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—  Moving Yehicles:

Any road om an oporational site may cany vehicles which are relaivedy
beavy tor the class of road. Such vehicles may carry any of the chomicals or
sludgres nated whave.

l'racrors and other mackiners may operate on wnpaved arcas,

w  (!rmtrct T.onaes:

o wrens where oo e (ash con oceor ehambens or where welding procesies are
gaTicd oufy wearms of pomtact lonses can sostAin imeparable damage to their
eves, This cab occur whedier or 100 sofery spectacles are worn over the contact
lenses.

- Confined Spaccs

a. Provide, when work iz in proguess, radio or tolephone communication, or aafe visual and oval
cottutication where 1his is appropeiate and backpronnd naise levels perit,

k.  Enywre that all clearical tpols and cquipment ame of The sppropriaie bpe.

v.  Prowvide approprate protecéive clulhing

d. Provide ivgiene facilities if appropriate.

g, KEnsure tharall parscos ambering or working in @ confined space arcwaincd and anthorized 4o
eniler.

1-B-32 WATERE AND ELECTRICITY SUPFLY
The Conteactor shall make Ing own amanpements ot poocuring water and electricily supplies, at
his nwn cxpenac. Public ssier and ¢lecoricily cws shall, i na oway, judily deluys e the
proaress of the work. He shall be solehy responsible for cnsuring the continnity of the water and
elhectricity supply. For thas purpose, he shall dnstel]l the needed number of penermtors and water
tanksz that would mect hiz needs.

-B-O3SAFEGEUARIES T EXISTING PIRES, CABLYS, STRUCTLTRES
It shall be the Contractor's responsibiliies to safeguard fny means of temporary or pormanent
suppocls of olherwise oll exdsting pipes. cebles, stnctres or other things which would be
lable to sffer damage 1F such precautinnary measures were nat ken.

Temporary sulefoerds shall be o the approwsl ol the TCopinesr and ol the Undectaker or
Chamor concommed.

Primanent satzgirards shall be ta the approval of the Lindersaker or Crmer coneesmed and the
Copinear.

1-B-34  CONNECTIONS TO BXISTING FIFES, CABLES EEC,

The Comlracior will be responsible [or conmections belween pipes, cables ele. laid by him amd
guisting pipes, cables ote. ‘The Comtractor shall submit to the Fngineer w drawing showing the
delailzs of the contection, amnd shall siate the dake on which the particular copnestion eonld be
made. The work shall nol procesd unlif the Tmpineer's approval has been given.

The Contracler shiall be responsible lor joimime up W aod ensurine complete compatibain with
existing pipework, eablos, tubing, cquipmom oe.
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1-B-33

! 1 WERTIES

At points where the Comtruclor's operalions are adjacent 10 properties of telepraph. felcphane and
[ORL BZALCIAs Of compmnics, of adjsccnt 1o othuer propery. demape 0 which might resul in
vonsiderable expense, loss or inconveniensc. the work shall not be commenced wlil all
arranpement for the proteetion themeat have been made. The Contracior shall cooperate with the
ewrers ol any obderpronnd or overhead utility lings i thoir romowal and rearmancemenis
operatiomg m oo thul there apecalions may peopress ina reasonable nanuer and that duplication
of reamaneement work may be roduced to A minmuom gnd thal gervices rendered by those paclies
will foL be unnecessacily interrupted.,

In the cvenr of Intemrnaion o water o ofility services oy a reziull of sceidenta] breukoge. of 65 4
resull of being exposed or wnsupported, the Comtractor shall promptly nonify the proper
authority in the restoration of service. If es=emlial pubhie bty secvice 1w inlemupled. repair motk
shall be continnous witil the servica is restorcd,

1-B-36 SITE ACCESS ROUTES

The Conlrocier shall satisls himself as to the snitability of the assess routes he chogses Tor nke
duting the Contract perind. The Tmployer does ool peornes either the simability or
availability of any particelar access route and will not enbertam any claim in mespect of the non-
suilahility «r non-availublity ol wy such roue for contimons use dueing the Contract period.
When necded for the cusention of the work, the Contracler shall be respensible for constmcting
and mainlainitg (Emperay access rowtes at his own gepensgs. The Contractar shall submil fir
the approval of the Fngincer his propsosal [or the aceess roues he intends to vse and build, He
shall be respoqsible tor petting approvals from srncomed aothoribes sndior lendowners oo
the right-nl way oeeded for the constenction and use of these access roures,

1-B-37  EXTLOSIVES

When the usc of cxplosives iz necessary [or the prosecution of the work, O Contractor shall
exercize the nncat cave not to endanper lite or property, ineluding new work. The Contractor chall
be respumsble for all dumages resulliog rom e nze of explosives, The Contractor shall store
all explosives in a securc waoney marked cfearly m Arabie aml Tnghsh “Tiasper Csplosives™
Sluryre shalf be in compliance with all local laws and ordinances, It is the Contracto®s
respomyibility fo contact the anthorilies wal secore thei appraval of his proposed method of
Shoa e,

Whesres s Tewem] Tawes o snfinences apply, storage shall ba o the sarisfaction of the Enginggr and,
in gencral, mot ¢lngor than throe hundved (3000 melers frem e rond oe Jemn sy building
or Gamping area. [0 ne case shall the Contractor store cxplosives on the Site without priar appranal
of the lieal anthorities or the Enmreer.

Prior to starting any blasting operadans, the Contractar shall submit & written compretusnsive
system ul wurking e be approved by the Bogineer, 'Lhe system shall be approved by the
kngincer pricr ¢o hlasting. Approval of blastng pluns shall nol retieve e Conteactor of his
responsibilitr or Hability for the saten of persons and proporhy,

1-B-33  SETTING OUT OF THE WORKS

The Coolractor shall peepare derailed scrting out dramingzs and data sheots am necesmury and
githmil them Ly the Engmeer Gr wpproval. Ay modificagions to the setting cut drawings o data
shecrs requiresd by the Engincer shall he made by the Contraclor and resubmided (or Goat

annval.
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The Enginesr will aphee with the Cootractor e bisie information sepplementary o thar
shown gn the Contraclor's Tirawings such gs the positiom of center-lines and base-lines e1c.
sofficient for the Cootractor to [oeate the Works. Such suppleventary infommetion may be
provided vm drawings, shewches or in wiriting.

Bhould it be neccszary dwing scoting <t or diring constraction agreed sefting rmt details o be
amendsl, the Comtractor sholl amend the dewwings or data sheets or make new ones for
approval as reqoired by the Enginger,

Cupaes of seliimg vul drasenps and daie shests shull be preserved foe vie by e Contraciar in
preparing final records and dreamdngs in accovdance with tho requircmcnts set ot clacwhere.

1--3% BOLNTEARIES CHF WIOHKS
The Emplover shall provide the Sie opon which the Pormancur Works ingluded in the
Comtruel are Lo be comslrueted. The existing bowndary lences and walls zhall ot be disturkod
without the prior approval of the Bngincor's mprosontative and the camiage way shall be lefl
available oo Leathie.

The Contracwor shall not crter upan or necopy with men, tonls, cquipment or materials and land
othar than or fishts of woy provided by the Employer without the written consent of the owner of
snuch [and.

The Conleactor shall peovide lemperay tencing, or Domediarely Distall permanent fencing
where auch i3 reguited. Whoe the Permanent Works do nat mnelude fencing the Contracior stull
subinit his proposalz fo the Enpineer a3 to how he intends o fulfill bis ohligations wmder ¢he
Contrucl which shall be w the approval of the Cigineser.

1-B-40 il ! . N THRA WML

The execution deawinps shall ba prepared in the same manuer stated thercafter in the proparation
al tee sha clra i,

Whore the Contract [ocuments requite the (Combactnt to propare Shap Drawingy, or where
required by the Tagneer during e course ol the worle the Cootractor shall submit to the
Enginger Shop [drawings that shall satisfactorily establish actual details of manafaetoed or
tabricated item and of weck 60 be execured, Thew shall clearly idenrify matcrialz, dimengioms,
thicknesses, componenls, altcehrenls, relolion with adjuming words ol spoces. and oll other
pertincat information, Shop Drawings skall clanfy and amplify the design drawings and other
desipn eeguiremenis and sholl, subject to the Enpinect’s approval, incorporate mincy changss in
design or sonstmaction as may be necessary o st the requitements of the work. By submitlliogg
Shop Drawinegs the Contractar thereby represents that he has determined and werified all
dimenzivns, relaboms Wy existing work, vourdination with work w be installed loeer, coordinaticen
with nformation in previowsly submitted Shop Drvwings wnd has verified thear complinnee with
all the reguirernents of (e Conteact Documers,

The accuraey of all such infomation iz the responsibilitg of the Contrachsr and n reviewing
Shup Dwwings the Frunineer shall be entitled 10 mely upon the Conleaelor's epresentation that
spch information iz comect and socurale.

The Contracler shwll by mespoteible [or abd shall make any alierations o the work duc 1o
diseropeneigs, oomors or omissions in the Shup Drawinge sepphod hy im whetsw or not such
Shop Deawings have been approved by the Bngincer
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1-B-41 =BUIL T FRAYINGS
The Comtractor ghall suhmit final az-heilt reentd drawingz to the Engincer fon his rowvicw by the
speified date. Atter review and approval by the Enaineer of the final az-bwilt drawings, the
Cuntractar shall within [0 dwva theveol, prodoce o (sl se0 of “as-buill drewings™ and subroil
to the boginger the following:
6. One (1] comwputerized copy of each as-built drawinn on CD.
b. 3 prints ol esch aq-boill drawing.

1-B-42 )i 1
Whore possihle, comstruction drawings and all levels psed for constrcton shall be referred s
the Mational Height Datum, The Coatractar shall be responsible tor obtaining e location of the
permanieni bemeh marks. T cases wheme eoch bench merks: do ool exisl, the sie dolurm shall be
Agrccd with the Engincer,
Levels of réservoirs pumping siacions, boreholes pipes, treatment planl and dwe 1ike shall be
reforred tothe National Height ation.
Before the commencament of construction works, the Conmractor shall establish at sch sfte in a
posilivm, Lo the appriwal of the Engineer, v stesl dolum peypr which shall be securely concsrisd
in, The leved of this pet shall be esmblizhed and agreed with the Ingincer and all leyvels naed in
The construction of the Warks shall be relerred 1 this esloblished dobaen. The correcuess of this
crtablished dabim zhalk be checked ar regular intcrvals diring the comstruetion perind as agresad
with the Enpineer.

1-B-43 LEYELS ANIF DIMENSIOMS
Whereyer dimensiom: or levels are il slown oo te Drawings, imstroetivns shall be oblained from
the Kngincer,

I-B-41  BENCHMARKS
Penchmarks in the sres of the work showm on the drwings shall be established by the
Contractor,
The Comiracior shall be respansible fur preserving thess benchmade and re-esiablishing

them in case they are destroyed,
The Comractor shall estoblish an his own expense temporary benchinans he mipl seed forthe

erestabim 1 Ehe ot

1-B-45 SIGN BOARDS AND SAFETY BARRIERS
The Coattactor shall peoyide teo site sign bodeds i 2 form and 0 the specification specified atd
grpot and mount on suitable tompnmry supports, i positions and at heights A= regquired by the
Enginger,
The Contrwclor shall mentenn, aler. move aml adapl the zign beards ffum Bme o lnoe a3
instructed be che Bogincer. The display of amy named Subcontractors or any other information
associaled with de Works sliall be &o the approval of the Ensineer.
The Contractor shall prowvide safety bwrmers o protect the public, m & foom and ko e
specitication specified. The safatr barriars shall be erectad each side of all open tanch and ather
excuvaliong und at kuch cther localions as reguired by Lhe Tneineer.
Hign boards and safety bamicrs will not be paid for divectly but shall be decmed 0 bo
iocluded i the rates of other items ol e praject,
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1-B-d6 : : : 2 AN TR CONTRO.
Where neeessary [or the salfely of the public or where required by the Engincer or his
Bepreseurative the whale of the Waorks shall be properly feneed, sigped wd liplded from balf an
hiroe belore sunsel until alt-an-howr after suncise and =t other times when wvisihility s puowr.
tin all nceasions the Works shall be propecly [agged. The lamps shall e appeoved by the
appropriate Anthority and shall be kept me a clean and proper condition. The pesition and bamber
of the lamps shall be sweb al O extent and positicn of the works is elearly detinetd wnd the
arangement shall cownply with the roquitements of the appropoale Authurity, Each site of the
Worlw shall be provided with night and week-end watchmen as may be remqiinedl.

1-B-47 TEMPORARY WOHRKS

The Cootractar shall be responsible fiv designing snd comsiroeting any temporary works be
requires ko underake (e construction of de project, These works shall be to the approvel af he
Eoginear, At Contrack completion, the Comlractor shall be responsible for cemoviog all
terpurary werrks and reinstating the zite wnlesz the Employor wishes t punchase some ol
themst: werky at 2 mwlwslly seeceed price and thereby pive them the stams of permanant works.

1-B48 CLEANING THE SITE
Doring the execution of the work, the Contractor shall keop the site clean by remuoving and
carting amay to approved dumping siles wll rbbist, delbris vastes, etc.
Upon completicn of the work and before acooptance and final payment will be made, the
Coentraclor shall cleun e Sike and propertsy detaced o oceupied by him, He shall ¢lear m
conuestion with the Work all mbhish, excess malerials, debris, Jalse wock, lemporary smeehirg
and equiproernt.
All patts of all types of the Work shall De lell o 2 neat and prescntable condition and as
approved by the Epgineer.

1-B-49 CONTRACTOR'S ¥ ARDN, STORES AND ACCOMMODATION FOR
pick 1 L |

The Contractor shall make his own amenpements oroull land, yerds  sleees, wotl@shops,
olfices ete. and Tor o]l services o connection therewrith,

The location of all yrrds, storcs, workshops, alftees, ele. shall be agresd befocehand with the
Fapineer mid shull be such as 1o avoid ebstuction and nwisanst to the publie,

The Contractor shall consmuet an the Rite, o ab suitshle lncalioms, sseane slocepe compainds atd
slimuge buildings where e ghall store ot his own risk all cquipment and plant. delivered o Sile
and awaiting ergetion. The compound shall be of sufficient size to accept all such plant
delivetad and awaiting erection,

Storage buildings shall he weatherprool and shall be ol suificient size to ascommodate all
il reguiting covered storags,

The storags eomponnds and hoildings shall be camplelted peior 10 delivery of any items of
plant and £qwipient.

The Confracter shall provide and maintam suitable and suflicient shellers and wess rooms for Lis
wirrkeiieh and superyisory satt as arc customary and nocessary.

The Contractor shall provide sufficient closels or Juliness Lo e satisloction of the relevamt
gulhority. Ther shall be properly secencd and maintamed m a clean md samilary slete al all
times,
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The mess fooms. closets and latrines shall e located i positions L be spproved by the
Enginger. The Conbractor shull be responsible lor making all arangements for the proper
disposzal of waste from mess rooms, elructk and katrmes,

Materinls shall be so stored as 6o assurc the prescrvation of ther quality and Oiness tor the
work. Stored malerials, even though approved before storage. may again be maperte:d mricT L their
wse in the work, Stored materials shall be localed so ws o Pwilitele i promps inzpeetion.
Any coels [or e uze ol privately-owned land for storage and'or for the placing arl the
contractors’ pHlant and equipment shall be burne by U contrscior, Peivate property shall not he
wied (or sworope purposes without writen permigsion amd mlesse of the wwner o lessee. and
a copy of such wrillen permission a0d release shall be farnished o the kngincer prior to any wse
of the land by the contrastor,

1-B-30 2 SITES
The Contrpetor shall remoe and cart away all rubbish, excess motenals, debels, etc. to
dumping sites approved by the Enginser, It shall be the Contractor’s sele respomsibility fo
cstablish the lovatans ol lhese sies and ged lhe agcessary approvals thom concemed authonties
fonr wsine them,
Tiwmped malerial shall be speead over the whole arca of the dumping sike m luyers nol
exceeding $0 cms, In pase a dumpiys sile is abandoned, the Conteactor shall grade the arca m an
weueplable manner and to the satisfaztion of the Engineer.

1-E-51 b A bl

All items dismantled by the Contractor shall he eonsidered the propeoy of the Emplover, and they
shiall he dispased of 05 msthucoed b the Bopineet,
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Part 11: Pipelines

Tahle ot ontenty

1-A CENERA]: REQUIREMENTS

2-A-T  INSTALLATION O PIPES st reeetiiiirsms s rrni s rrn s errsa s enn s rrean s rams e

2-A-f-4 Gemeral

F-d-1-2 Exvimvadon For Pipe Trerci e
2od-T-F P Masfaffdion i Freriof e i i i
2-A-T Backflilnr Mlpe TrercHes e,

2-4-2-1 General
2-A-2-2 Thutite from Pipes
2-4-2-3 Polperhylens

2=A.3 0 CONCRETE SUTRROLNDING TTPES e

2edaJ-T Crencral
2-4-3-3 Miderialy
2-A-3-3 Placing Concrere

2-A-d RESTORATION OF SURFACE....oiiin
2-B DUCTILLE IRON PIPES & FITTINGS
2-B-1 SBOCEET ANDSPIGOTPIPES ...

2-B-2  FLAMGED PIPES..
2-13-3 FTITIMLIS .
2-H-1 LAYIN ['r -"Lh U _IUIN J IN'I'.-:
2eBede] Loving
2-f-4-2 Soinfing
2-8-4-3 Luheicant Paste
2-B=5 COWNKNECTING PIECES
2-B-46 LINIMGS AMND CD&T]NGE

2-0-0-T Mipey Frrermad Profection (Tee .l'u-:.l’mg H’EMHI ﬂunge'd Pap{u;.-' ..........................................

2-H-6i-2 Pipes Ezteraal Proteciion (ncluedime Welded Flanged Pimes) e :
2-B-8-1 Fittings Intermal And External Protectiom e
2-B-t-4 Comneniing Pieces fiteriwed Ard Extermaed PROIRCEOR . e ;

2-13-T  HYDROSTATIC PRESSURE TERTIMNG Lrriirrmisinrersssinnres s esa s s e s

-C POLYETHYLENE PIPES

2-0-1 0 GENERALTERRME ANTYCOMNIHTIOMNS s renniierss i irras s res s srransssremnsses

o020 BEOme. e
2+47-2-2 Hegincered Aud Appeoved Plans.
a--2-3 Refereneed Slandards oo

L OSSOSO URO TSP
A-0-2-5 Worrorny Al Accepfonoey e
2.0-2-8 Chrealificarion OF Mamgactirers e
2-0-2-7 Approved Mamgfaoierers e

............................................ Jmp ECdf

|||||||||||||||||||||||||||||||||||||||||||||||||||||||

2022 POLYELTHYLENE PEES S FFTTINGIS e e e
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2-00-2-4 Podpeihylenme FPIRe e AEESR TS EEeRaD SebarE s ar seemmtens s b men
202481 LMipe Coil
2029002 Wlurking -;JFP‘i]:u:
2-0-2-0-3 Service Tdentilcatiod Stripes ..
2-C-3 0 MANUNACTLRIS L:IIII.-'"LT T'I”":r CDT'-.'TRGL
ZA-F-F PerBetReRt BOCmFER e e .
22322 Compligroe TERIS oo e ]
IT-d-F Erpermind Aspeat U PHRES e e e -
20-4-2 Farineering CRAPOCIOrTsTOS. . i e e
2033 Mechontfoal RO EITRCH 1 oot c e rm e e oo e
2-C-ded Effaci of lempreraire o wirkiny pressihe q;l" PHIRRE
2-C-3 PIPE CONMNUECTIONS :
24-3-§ PMlastic Cewspression F:mn,e;s j'-:.-r P_E P:pr:!.'_-. ...................................................................
20LED Meral refuciile irond Congaression FHEREs for RIS e
I40-F-F Electrofuxiom Dnings Jor I OPIDES e
2L-F-4 Plawgmed CORHETTIONS e s
240-F-5 Fahrioated FIRTHES i s e
O T o Tk £ ra L - SO PPR PP
el e T T Ty e e e
2-C-6  MNETALLATION OF POLYETHYLENE FIPE SYATEM...
20201 Fonmdatinm g Bemiiig . i i e e me e
T T 1 PSSP

2047 BYDROSTATIC PRESSURE TESTING ovvvveveessseeeemerssceees oot conme s eeeee st sesans
B e B L e PRSP
202722 Exvtilionm OF TOET e e e e e
X-D STEEL PIPES AND FETTINGS

1 -1 PRJJA"'-']HI ) LA —
2 D 2-i Frn.:fu.:': S:ﬂﬂd.::rd_Fm ,S'fer.i P;p.e-:.- .................................................................................
2-0-2.2 Specificaron OF The Stee!l Materiod e
2-P-2-F Mechamical Testig o T e
2D 24 HPPOSEEtIo TEEE. i i L e ettt e e e et n e
2-D-2-5 Nom Destructive Texting €0 Wedefv o e e
Z-I3-2-0 Fivperd Fmspmelienm o
2-02-2-7 Dlmenshinal FEEECTION .o e e
Bt 28 TOlBFEHERE oo e e mn e e
B B LT L L AT U OU PPV O PP URPPTTTIR
T E L PSPPSR
2-1-3  THREE-LAYERS POLYPROPYLENE EXTERNAL COATIMG ...
2-003-F Prowfuct Stamdprd For Three-Dovers Molppromidene Coeiiar .o
2-D-3-2 Campowitior OF The Cmims . e
2-0-3-3 Thickness of the three-favers polipromdene e
2-131-3-4 Preparation OF The Metal SUupfiace oo e
2-0-3-F Romttne Testing And IRSEOCEIOR. e
2-03-3-0 Requiirecd PPOREPHES. e
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F-D-5-TF Fimele Prupiar e it e
2-4 BIMTLMEN OR COAL TAREXTERNAL COATING ....ocvviicraniniieenanins

2.5  LIQUID EPOXY INTERMAL LINIMNG., ST
20031 Product Standorcd Dov Liguid fpoxy Iﬂmmm’ I mmg ....................................................
2-D-5-2 Composition £ The Liguid Fpoxy fatermal LIRE e
2-13-5-3 Thickness Of The Liquid Eposy Infernal LintRg. oo oo e
2-Dr-5-4 Preparation OF The Metal Saagisce e e
LS8 Crinne The Jrierand Coethimg e
2-D3-5-10 Rongtine Festinge Ard THSECCIR e e
2-Tk3-7 Fmperﬂe_r € The Liquid Epoay Internel LIIRE. o

2- D IS CEMENT MORTAR INTTRNAL LIMING .
2-D-6-T Prowfuet Ntevmebord And Linirg Process For Cl:rmenrl:!’urmr I.mm,er ...............................
2-13-6-2 Compaxition OF The Cemert Mortor LIFE o oo s e
2-D-6-3 Thickwess OF The Morliar LI e
2eD-6-4 Rowiine nspection O The Lleedl FR005 e e
2-D-6-5 Romettne fespinsy abd IRSEEOTION ... oo
20628 ERGS PReParmioi. s e e

2-E UPYVC IMIPES

2-F-1  GFENERAL.. .

2-E-2  GENERAL PHY?ICAL PRU F'T H | H "1
ZE-3 HAULIMNG, [TARTITING A"'-!J]f-]J{}I{.-"'quI:'..----....--....... P,
2-F-4  CLTTIRG PIMES.. P P P -

Z-E-5  LAYING ARD JD]HT]I"JG

2E-6 MECHANICAL TEST. ...

2-¥ GHP PIPES

E- 2T APHREEFUIRICE oo e e
2-F-2-2 Detign Beguivementy .. i i e e e e
B e AT S SO PP
T34 Iifer BetetfDPCERIEHE. e e s
2025 Agpregates and FINEPS i e e
FoF ol LIREF o e e am e n et oo ne e
B du T B U IO DIRENEETL. ot ce e em et e e e

DTm-28 Nk I OB PEROER o e s
S F-2-8-1 Dijatmeter ..
TF-2-E-3 Wall '[“hmkuess T

BB - R e e e e e e

2 2 TE SRS G CTEETEER oo e e e e Lot em e
B - SO
2-F-2-11-1 Roawr Materials ..

2-0F-2-11-2 Meansfactered l‘Lpﬂ

2-1-2-02 0 Lewrding, L-ﬁfnudmg ﬁr.v:rd irfr-:zruparmnm {J_J‘P:,EIFS .................................................... .
2213 Storing Fipes, Firines ard ACCERSOMTES . o .

2-G  TFEST O MRINFECTLION OF POTABLE WATER PIFES AN RESFRYOIRS

Z-11 FINAL CLEANING AND INSPFECTION

21  ACCESSORIES
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PART 2- PIPELINES

2-A GLENERALREOLUIREMENTS
2-A-1 INSTALLATION OF PIPES

2-4-1-F eneral

Fxeavation of amy pmt of the project is not allrwed unbl a full supply of pipes and Gilings ooe
available oo sie.

Hefore veing pipes, special parts and apparatises should he nstalied on sile and therouthly
cleoned and cleared out froin any endesivalle elemeant,

Iring pipe lawing, all precantionz shall be tsken to wwmd meress inside the pipe of any
foredzm malerial, did o soil.

Pipes ave lowercd doom in the french with adeguats cquipment and shall be placed in the tight
posiliom Jor the jeinling pubpodss.

IMipes and special pictes and apparss shall be brought down in the trench carcfully avoiding any
sudder shucks or lolls &1,

Placing and matalling the pipes shall he performed by cxporienced laborers.

ring the coursc of the work{s) execoted within (he wuler table 11 iy necessory 1o heep the
trench bortom dry during the placing of gravel or sand pipe Bodding,

Temporary wodges shall be placed tn get the proper slimment and al the chanee of Bitsclion.
Thess wadses shall be mma of compacted earch bheaps or wood picegs, Lizing stone wedgres will
mH be allvwed. However, conerele pipes shall be loid on o tempomry basic made from solid

materials (sxicalibratcd stomes),

Fipe ends shall be lemporanly clowed with woeoden, plasic Hanpe: or with special pieces
during the stopping of the works,

2-A-1-2 Mezevation Mor Pipe Trerch

Scc FARTTTT-| - EARTHRORE.

A-1-7 Pipe fastodfation fn french

- All pipes and fittings ac o he prosent on site and ready for imstllatiom by wel]l imimed wmd
professional crew.

= Fzumine and clean all pipes and liees belore mstallation. Damoped i2mns are o be ramoved
immediately from site fior pepair or dizposal

—  Inn case of pipe curting, use slitting disc nps curcr or am air operated saw for larger vpos. After
culting wnd helore wisernbly, iU s esdenlial W 111l oF cliunder the adse of the cur with tils,
Finally yestore the protective coating an the pipe arcas affeeted by the cutting operations if applicable.

—  Tnslubl pipes to e over f crown level indicated on the longimdinal profile using propar survey

tools.
—  Fipes shall not be deagped along the trench kothom,
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2-A-2

2-4-2-1

Ensure inner and outcr goatings are not damaged and pipe is clean.

Fxaminc the pipe visually sgamst any breoak 1 hair cracks, bemls, bumps or deflection along pipe
length.

TTse praper nopes and pratecied hocks when handling pipes.

Lisg piecca of soft waod when leyeling the pipes in the trench. Tao not wse stomes, bricks, el
thia ruy clamyge the Louling,

Install joints as specificd on the drawingy and where needed und as dirscled by e Engineer.
Do not leave ends of pipes opened if installations stopped. Lse tight lids supplied by

manufacturz.

Whensver pant or secticn of pipes, not exceeding 500 mctems, is ingtalled in the oench. Sohmat o
written roguest for pressure lesimg before backdlling and compacting e pipe wenches.

Each ponion of pipelios shall be a foll pipe span, as much sy possible in onder o redoce w O
rrLLALITILY prioe goarids.

Fipez and fittings laid in treneh shall have al deast the minimum cover stalsd on the Deawings,

Lo rading enrves in tmried pipelines shall be nogotiated by defloctions taken up inoame ur
mare pipes. The delectim in pipeline shall nol exceed die epecified limits.

Pipes shall be laid with & minhmem gradient of | in 5400

Backfilline Pipe Trenches

Hew PART IIT-1- CARTI W ORI
CUTTING PIPES
(FEReFal

Pefire cutting the pipe, i is esseniia] e measuce e exiernal dlaneter at the enfting pobuk with
1 circmuferance fape or compass ealipors, o sheel that 11 s compatible with the ialeaded coupling
juanl dimemisions.

Use hacksaws, manalky operated whesl cutice o pipe coting mechine as per mianalacione®s
mstructions. Prepare ends accoeding 6o the type of joint msed and  follow manofacturer's
recommendations, Take mars nok Lo damaee ning of slther Gepe pipes atseciated widh main pipes,
Repair oh gite, miinar dawmagee, it permitted,

After making the cut. and befome asaomhly, 1118 essenitiad w [ewle £ chamler the edpes ot the cant
wilh a file.

2d-22 Duetile frow Pipes

Thctile iron pipes shall enly be col with en apgrevesd imechanical pipe cutrer o conformiry with
the pipc manutactect’s recommendations. The uee of an oxvoecslelens Qame culler will i be
peerniled. The edees of the cur topether with those parts of the pipes from whish the coating has
bren romaoved shall be given twi enaty of bibeminoos peint aid O ctecnal linkog repaired. When
the cut pipe s o ba ihsetted in & “1'won™ type joint @ shall he boveled for | Gmm at 30 ta pipe

the wxis.
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2-A4-2-3 Falvethvlesc

Pipes shall he col with an wpproved mechanical pipe catter and o conformity wilh mpe
manutactrer's reconunendations. Where the cul end ol The pipe is (0 be ncomporated in a joint
the pipe shall be wened dewn fo the sormeet dinmeter requitedd for forming the juinl by an
approverd mechanical turming machime. The- lenpih ol wening shall be sufficicat o enahle the
Joint to be properly made the ends of the pipe shall be aceuraiely beveled by nechanical means
to the dimensinmk specified in the manulaciurer’s reconunettdations,

2-A-3 CONCRETE SURROUNDING PIPES

2A-3-1 treneral

ATl comerete works shall cumply willy the appropriate requircments of FPART [1-2- CONCEETE
AMD A ASIRKY,

Cemerete surroimd shall be brsken ol all pipe Jolnes to retadn Hlexibility in the pipcline in case of
shallow pipes. excapt for pipes srossing under welercourse, e concrele stronnding shall be
conbinoous sod mgd.

When pipes intersect with other utilities, the pipe shall be sumounded with conceere, the
Juinls ul such crossing shiall be cidged.

A1l congrate engazcments shall nol be exeruted withoul the prior approvral of e Engineer

Ad-F-2  Adaeerials
Caomerele bedding! cast in sitn CLASS (7,
Coctele encasement with roinforecment: sast in site OT ASS T

2-4-1-3  Plaring Concrete
Afler placing pipe, place concrets in trench and thoroughly waork wnder the pipe 10 provide adid
and unifonu bedding.

Pluee the balonoe ol conciete on both sides of the pipe simubkancously,

Introduce vertical constricrion jointg in ongrete heds, saurmoundings #ic. vl the Joue ol pipe oot
with eompressible bowrd and st o peolile ol concrets and pipe, Fill any gap Ieft in conerede
with approved resiliant matcrial.

2-A-4 RESTORATION OF ST REFACT

- General: Provead with swrfiee restoration as saom a5 ather practicable works i conpletad, but in o
case mewe than 10 duys wlier bockilng of e trencly and other cxcavated arcas and complele
within a firther 20 days.

Z- Restoratiom of wphale concrete and/or gravel pavewmenrs atc to be bronght hack to its omgnal
thizkmess and materials #0 mateh the existng pavernent. Maotetial ond wockmanship are o be in
accurding o the bocal municipality requirsments or as ditected by the Fnpgineer.

3- Restoration of pavement; Repaye 1o malch exisling pavenients in quality, shape, size and level fo a
uniferm surfpes [nish with existing arface,

4= Restoration of prassed arcas: Afer buckflling s compucted and brought to the bottom of the
mevious lop sl level, spread approved tontilized soil over affected aren wnd aeed, Continue
fertilizing and watering unbil prass i restered Lo i former condition,
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1-B

2-B-1

2-B-1

2-B-3

2-B-4

M-

5- Resloration ol unsurfced area: Bring backflll to nabral ground level, well compected  womd

distributed cvenly

N FITTINGS

All ductile fron pipes and [tings o be supplicd woder thizs Specification shall he obtained from
an approved manufacturer having o IROS00 12000 TOTAL QUALITY ASSURANCE sisiem
Lunsed vm (he Jatest version of the ISUHMHION standad.

SOCKET AND SEIGOT FIPES
Tielile irew socket and spinet pipes shall be cenrifigally cast in assordanee with the Furapean
Standard FN 515-21102.

Tiach pipe shall be subgectad, in accordance with the Ewropean Standard BN 545-200E2; 40 »
hadeostatic yeorks tost at the fallowine pressumes:

Hydrostatic pressure
N
Bar
alt b 3041 1
350 o 610 ]
T o 14204) 32
1300y 3 20H0E) 25
FLAMNGED FIFES

Puctile non Manged pipes ghall be manofaciired in accordance with the Enropean Staudard FN
3452002, The flanged joint 1S PN 16 or TR0 PN 25 whese dnlling shall comply with
Tntematiomel Standerd TS0 THE-Z 150 PN 14 o0 150 MY 25 insures the water-tighmness,

FITTINGS
The ductile imm lungs shall be sand cast in accoedance with the Huropean Standard EN 545-
200k,
The waler-Lighlaess iz insured by the joint, which shall be of the:

STANDARD push in joim whers fittings are nzed with Socket and Spigat pipes,

HELF-AMCHORETY posh m joint where [llings are osed with Socker and Spigoet pipas and
where Urere 15 & ieed 1o ke np the axial forees,

F1ANGRT joim where Glimpss are used with (langed pipes.

Fach Aiting shall be subjesied, i aecordanse with the Fumapean Standard B SAS-Z002, to 2 work
leak tightness tost camicd ol under 2 one bar air peessure.

LAYIKG AND JOINTING

Lo v

Before Lustile Iron iz leid, all dhel and Toredan matier shall be removed from inside and all
lnops blisters, excess coal tar. ail. gprease and moisons shall be eliminated from the sarfaees die
joints. Aller the pipe s lsid and enared, care shall be taken to avoid entrance of dir, water
and forcian matter feoma the frerch or frem elsewhers by wse of Light bulldusnds.
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3-H 2

2-B-4-3

1-B-6

2-B-o6-1

2-fr-4-2

2-B6-3

Jainging
Taints of Thictile Tron Pipes and Tillings shall be of the Pesh in auromatic standard type and
whare there iz 4 need to take up tho axial forees, necesawry Sell Anchored push o goint shall be
used which allnws conurele anchar blocks to be dispensed with, Flanged jointing shall he wsed

for pipes nzide rezcrvaits and valve chambers.

Lubricernt Poste
The lubricant pasie shall be a mixing of Vascline, nen seluble in accordance with Trench

gtandard AFNOR T M DOCE The quontities used iy he assembly joints shall be as per
mamufactrer raconmandaticn, It shall be supplicd by the Pipes and fittings mamwlaciorer.

' L9

All conneeting pieces e, flexible covpling, flange aduptors, dismantling jueinl shall be made of
ductile irem and shall be supplied Lhom the same pipes aod fitgines mannfacnirer.,

LININGS AND COATINGS

Pipes Internal Profeciion (nciwding Welded Wanped Pipes)

Pipes shall be inlenilly lined with sulphate resisting blast fumace slag coment spplied by o
cenmmifigm] process, The cement morlar lindng shall be in sccordance with the lutcrational
Standaed ISQ 4179-1985 with the thiskness given in fodlowing table:

Thicknvss of doriar '
Mominal mean
Yl e Tolernes
Mm Mm
&0 — 300 35 -1k
350 — alh 5 =2
7o — 120} A 25
1400 ~ Z(H) o 3

Pipey Exigenof Profeceton (rcluding Welded Flamped Pipes)

Pipes shall be externally coatcd with:

A metllic mine voting in accordance with the Inemational Standard 150 817% Fart 1-1995. The
quantity of zine ahall not be less then 20 grm2.

A bitwmineews varmish o equievalent {Metallic zine with synthetic resing anteartnsive pamt which
shall be applicd over the zmw coating in accordonce with the International Standard 150 8179
Farl [-1993 with o mininn thickness of 100 micromns,

Firtippr Taternal and Extornal Profecion
The fistings shall he internully ood extecnally peotected with 2 bitumdncus varmish with a
minimum thickness of M micromz or with an epoeyy couling apphed by o catophocgsis process
ersuring an eyuivalent protection, The type of the eoating depends of the diwmeter of the

fitings,
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F-B-8-4  Conncpiing Pleces nternad And External Protection

The somiecting pieces {Hlexible couplingy, Flange adapiors, dismantling joint} shall be internally
and cxternally protecled with 2 powder Epoxy coating baving a minimum thickness of 150
microns or with a rilsan nvlon conting having o minimuom thickness of 200 microns., 'Lhe type of
the couting depends of the diameter and the fyps of the connecling pieces.

Pressure pipelings shall undergo a hydrostatic pressiee fest. They shall be lesied in sections nor
larggr than 50 m, ar ax mey be directed by the Engineer. and tests shall be made only on scebions
which are completed, cxeept for backfillng over joints and Gllings which ace 1o be leth exposed
for inspection. Weiahts awl Qrost blocks intended to prevent lateral mnd vertical dwplacement of
the pipes or specials must be completed wod must have allained their desian sirengih hetore tests
e CmmeeTiGsd.

Test sections shall be preferably camied vul bebween shul-oll” or sectioning valves, Where this
is moL praclicuble, st sections shall be scaled off by auitable bulkheads, propery braced.

Trior to testing, air shall be evacsated from the Tine by Iillinge i wilh water with all valves and taps
wpen. AfNer the Gret illing and dhe closing of all valves and fape, the water shall rerain in the line
for at least 24 hours te sllow (or absorplion, aad warer being added as required o mabke up Nor
lusses. Durine this paried the Contractor shall inspeet the Tine and all [itings and valves installed
on it far leaks. Any beaks [wond shall be peomprly repaived ny the Contractor, wha shall -then
proceed with the test, unless otherwise neled an he deawings, i the particular specifications, or
by Lhe Cnginesr, (he “Test pressure™ measured at the lowest point of the seclion shall be equal to
one of the fiolloading values:

Tur pressure seavity driven pipelings:

Ly Test pressuce shall be aqual to (1.3 x Rated Working Prossure) Tor raled warking prassure enual to
ar less than 10 kpicm—

) l'ost pecssure shall be egqual to {Roted Working Pressure + 5 kg'oin®) for rated working pressutes
eaceading 10 kp'om”
For lift pipelings;
‘I'est pressure =hall be egual to Raled working pressure plus caloulated water hymmin surge plus
2 kg,funz-
‘I'be water hammer surge will be caleobated as lollows: AH =32 AV /' p

where:

All = Watar hatomer surgs
AV — desien velocity a3 itedicated on the dmwings exprensed ws misler per aeeond. a =

arpe veloginy cxprossed sy meler per second {a = b L0},

u — acceleralivon due Lo pravity in merers per sceond per sceand = $.81 mis”.

The presswe stwll be slowly mised by pumping to the regquined “Tea Pressore”. Pumping shall
then b diserminued, the pump disconnected. and the line kept wnder prossuee for al lewst 30

minules. For the Linc fo be agcepicd, the presswe shall wel drop by more than 0.2 kgiem®
during Ihe kaid 30 minates period and thers shall be ne visible leaks at jaintz, fittngs, valves, ewc.
Shoukd the drop of pressure exeeed Lhis value, the Contracter shall seavch for the defects causing
such pressure deop, shall make abl necosrary repairs wnd repead the lest wnlil T section under
test mesls the reguitements. Provided always thar all visible leaks musl be repaired whalever the
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lowss of pressure. The Cuncler shall ot bis own cost provide alf nooessary tesl purops,
pressure gauges, cocks wnd other accessories and shall make such temporary eonnections as
sy be reguired for filling and testing the line in the manner herein speeifed

The water vsed for pressme lesting shall be provided by the Contractor and shall be free from
impurilies and of such a quality which will not pllube or injure the pipelme. The Contractor
shall e responuible Tor oblaining dhe waoer, tavsporting i and for its safc dispomal om
cotmpletion,

-C POLYETHYTLENE PIPES
2-C-1 GENERAL TERME AND CONDITEONE

-1 e
This specification covers requitemenis For pulyetiylene piping systemn (plpe and fittings) for the

supply ol woler wader pressurc intended tor human ermsumption hoth sbove pround and n
buricd ipe s lica i,

2-C-1-2 Enpineered Armd Approved {lans

Cuonstruction shell be performed in astordance with enginceeed constructivm. plans Joe the
wiwk prepared under the direcuon of o Protessiensl Engineer

20-]-3 Referenred Mookerds

Tle wast recent 150 standards or Ruropsesn Buorms TN12200 / TN12202 or DIM 3073 7 8075 shall
anply.

J-1-4 foepection

Alb work shall he inspected by an Aulhorzed Represendalive ot the Onmer who shall have the
aathotity to balt constmucton if, in his opinion, these specifications or standard  coosthaction
practices are md being [ollowed. Wlenever any portion of these speifieatioms iy viodaled, the
Project Engincer ar his Authorized Representalive shull, by wrillen octice, order further
constructics 1o cedse varil afl deficiencics arc somected. A copy of the arder ahall be [led widh
the Coptractar’s license applicaliom for fulure review. [ e deficlencies are pot corrected,
peclennoace shiall be required of the Contractor's surcly.

20-0-F Worranh and Accepiorices

The Conbmactor shall waresnt all work to be thee fivm defocts in workoranship and matenials Tur o
periodl of |omc yoar] from the dale of complelion of oll constraction. It work mects these
apecilicalions, a lemer of acceptanss, subjoet to the [one yemr] warranty period, shall be piven at
the time of Complelion. A nal seceplaonce letter shall be aiven npon final inspeetion gt the end ol
the |ane wear| warmanty poriod provided the work s complies with tese specitications. In
the evenl deRciencies are discoversd during the warmanry period. they shall by comected b the
Comractor withmmt additiona] charge o the owner befor: [nal acceptoce, During the wammnty
pericd. e Mroject Enpineer shall deferming i warmanty repait: o replucement work shall be
parformed by the Conwractor. The decision of the Mraject Eogincer shall be bindmg upon he
COmracior,
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2-0-1-0 Chalilicatior (0 Marulacturers

The Mamidfacturer ghall huve mwnufclunng ad quality control Tueilities capable of producing
and asawine the qualiy of the pipe and Atings required hy theose specilealions. The
manufoclonr's production Facilities shell be open for inzpection by the Orwwoer or his
Authorized represcutative. Onalificd Manufacturers shall be approved by the Project Engineer,

C-1-7 dppreved Mamlaciwrers

Munufuclurers must be pre<qualilied and presappeoved by the Project Engincer. Products from
unapptoved manufacturom ane prahibived

240-1 PMOMLYETHYLL

M0-2-7 0 Row Molerialy

The polyetlyvlens compounds wsed in the manufaghore of products fumished under  this
wpueifeation shull be made Trom cormpounded pellets obrained by the addition of the somect type
and amaount of crfum blaed and nocossary antineidants md other addifives 0 peidecl the pipe

during extrusion end assure the life expectancy of the pipe. Bipr prodeocd fe e gllifion of
blach_megcrbuich to pelpsthelene b stoioly forbidden. The compound material shall comply
with the requiremeants as specifisd in E™ 12201-Part 1.

‘I'ypical material propertiex as dewcribed by the Roow Materind Supplier brochuee shall be
sibimitted to the project enpineer for apalysis and verification of comphance. These properties
ares nol 1oy he miseaniimoed ws speeilication iminimims.

Alf Raw Material vsed shall be approved and cemifiod fipe Grodr Moienigf for the
transpartation of potable waler.

2022 Polverhulere Pine

2-2-2-2-F Mipe Cail

Pipes with €3 up to 1141 man shall he supplied in cails where the side dieoeter of the coll is
3 times OD. Preszure pipes with QL of 140mm and showe shall ke supphed in siraighl
lcngthy. When needed speein] pipe leapth can be supplied with the approval between purchascr
and ranatactirer.

20232 Marking of Pipe

All pipex shall bear peonanent dentificaion mackings that will rewain legible during nonmal
handling, storags, installation, and sereiee Tk and (ul have been applied i a maoner that =il
not reduce the sirenplh por clberwise danape fic prodocts, The marking shall not initiate any
defeets Tn the wwrface amd wil nol provide leskage channels when elastomeric gasket
compression ftings arc nzed to make jeints. Hoth hot tape marking and ok Jel ponbing e
aeceploble.

Mlarking o pip shall inglude the following and shall he applied at intervals of wd mwore 1han

1.3 melery:
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17 Mormal zize {le. 900LI11)

23 Swandard PE dosignation (i.c. PR-HD P 100)

A} The Standard Tinension Babio (e SDE 1L

4 Marking the produce with the applicable standards dezipnarion (EM 1224117
3} Prodection date

&} MNominal pressur rating o pipe (e FRO)

Tt Munufucturer®s Mame

#) Country al production

123 Bervice fueaifioation Smipes

FC Pipes shall be permanenthy color-coded with stripea for instand. adentification as pedabla
wutcr sCrvice pipes. '%Lripua shall be peovided by co-eaiuding four {or morc) equally spaced bluc
aolor stripas nte the pipe owtside sirfyes, The stpmg mawenal shall be the some material

sz Lhe pipe material excepl lor color, Strfres peimded on the pipe ourside sirface shuall get de

Eoepiatis,
2473 MANUFACTURER'S (HUALTTY CONTROIL,

The pipe menufacluer sholl bave on estoblished quality control program responsibls for
[nspecting incoming and cutgoing materials, Tncoming PR maetenals shel! be inspected [or
density, mell Mow rale, and contamination, The cell classification propertics of the: megterial shall
ke certified by the supphicr, and verifed by Manuwlucturer's Qualily Cootral, [neoming matceials
shall be appeoved by Quality Conmrol before processing into finished goods. Oulpnng materials
shall he'checked for:

a) Oulside diameter and wall thickiness as per EN O 12Z00-Part 2 at o frequency of o tesl oneehour
e ooceenil, whichever ia less fraquent,

bl Out of Roundness at a frequeney of at least onmec'hour or ancefeail whichewer s Less [reguent.
ch Qualty Control shall werily praduction checks and test [or:
d) Meline kedex a2 per 1560 1133 at a froquency of at loast omee per extrosion ToL

] Hydrosmbic Strenglh lesting {up o € [mn) a8 per TN 921 a1 a frequency of at least once par
day per ling,

f1 AN fubmicated Ritngs shull be inepecied o joinl quality and alienmsnt,

231 Permarest Records
The Mamfactirer shall maintin pernanent QO and QA cecords.

2aa322 Comolionee Tevs
Mlanuluelurer's nspection and testing of the materials, In case of conflict with Munufucturer™s
portificationz, the Conbractor, Prvecl Crgieesr, or Chener may  raquest retesting be the

Manufaciurer or have reteses performed by an otside tosing service. 411 netssting shall be at
(hee Cambruclar's expenie, and shall ba performed in aecordanes with the Speaifications.
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2-0-4 CHARACTERISTICS

2-0-4-f Exrernod dspecd OF Fipes

Pipe wurlace shall be smooth, free from scoring, pindioles, and other surface defocts, Pipe
ends must be ot elean and perpendicular 1o the axiz of the pipe, Fnd caps st pipe exlremilies ae
reguired 0y order To preavent unwantcd matler enlerm e pipe during storage.

2-04-7  Ereimeering { horacrerisiics

The limitaticn on the amzide diameter and ovality shall contiom to PR-EN 12202-2 85

foollopwes:
reality Omn Max DD Min 0on
12 16,3 [&.0 ik
12 203 20 21
1.2 253 251 25
1.3 313 320 3z
14 444 ALk 40
14 a4 500 30
1.5 634 FERT 3
1.4 755 Tal T4
1.5 G QA )
22 1104 1140 1

The pipes thickness shall depend co the propeitics osed ' manefaclunng wid stiall
conlorm o PR-EN 12202-2 and nominal pressures of P10, PY125 and PH16 hare e

PFAG material, and P10, PN12.5, PN16 and FN2O hars Gor PELBE matecial.

STANDARD: PR-EN 11201 - 2TC 155
PE SOMATERIAL

PM 10 PN 125 N 14

SR 13.6 SDE SDE

503 11 5-5 g 51
()L Emia, [Emax [ ID{*) |emin. |cmax |TD{*} |¢min | emax. | I}
Am Wm mm [Til L nm Ll rrm CEhttL mrm
ik 3 - - - B - an 23 117
2} - - - 2.0 23 15,7 2] 7 15.0
a3 0 23 a7 23 27 Z0h 30 i4 18,6
3z 4 2.8 26,8 30 34 256 LR 4.1 2473
I} ERl; 35 335 37 q.2 32 45 5.1 3.4
St iT 4.2 42.1 A4 5.2 402 .0 0.3 38
L 4.7 5.3 530 5B 65 0T T.1 Rl 479
T3 53 G2 03,3 0.8 Th Gl 4 9.4 31z
o 0.6 T o B2 8.2 T 11 1.3 fE.A
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111 E.l gl olE 1aik 11.1 BE.o 123 13.7 4.0
|25 0.2 R 5.3 114 127 [ b [4.0 5.8 o5.4
148) 13 1.2 118.2 12.7 14.1 115.2 1537 174 1064
1ad i85 131 351 4.4 En.2 202 175 9.8 1225
180 133 14.% 1519 6.4 |£.2 454 0.1 223 T4
200 147 163 16@.0 182 202 16 & 224 24 8 1328
233 1.6 1484 18ih4) s =37 18R 20 7% 1721
25D LE4 204 211.2 227 25t 20232 2Th 308 1213
00 = Chulside Thameter
D] Avenare Tnstde Dharmeder
e — Wall Thickness
PN = MNominal Pressurc Ratings in Har
STANDARD: PR - EM 12200 - 27V 155
FE 10 MATERTAT.
FM 10 FM 115 FX 16 Fm 10
SO aT DR 115 DR 1 SO %
&2 8=5.1 E-5 Sad
O | ewin | emax | IN*T | oo, emax, | ME*} | emin, | emax, | IDCY) | emin. | @ gs, | T
mm | ktm him LT ™ nm T mm T T ™M mm mm
I& 21 a3 1.7
H 20 2.3 13.7 23 an £2.0
25 ) 23 5.7 23 aT 200 ERI ERy I 8.1
3z 200 113 2T 24 23 200 5.0 5.4 2514 ERT 4.1 243
&) 24 2. AgH 3. 3= 254 T 4.3 LR 4.5 gl M4
Ja .0 a4 430 AT £2 1t 4.4 52 4n.z ia 6.3 sl
L] K 435 a3 T 3l 4f.2 i i3 N7 T 8.0 414
] 4.3 51 637 5.4 63 507 . 1.6 IR 4.4 b4 572
yik 54 6.1 T8.E 6.7 1.5 a0.a B2 2 Tib 10,1 1L k.5
o | A Tt 20,4 51 o T2h .1 1.1 +EE 2.3 15.7 B840
[25 | 74 B3 MEG | 9.2 103 R 11.4 127 mos | 14.0 13 b 5.4
L4k | B3 na 1228 | k3 1.5 1HkY | 127 14.1 1122 | 157 174 1.5
Led | 9.5 108 1404 | iL3 111 1132 | 48 162 1282 | 178 9.6 1225
180 | 107 e 1574 | 153 1.3 £29.2 [, I#.2 [1%4 | 201 ax1] 157.6
00 | E1A R T8 | 147 163 1434 | 142 0.2 14145 | 214 248 1328
215 | 134 144 1%6.7 | L6E 1K.4 16le | 205 2xT 1814 | 253 are irlYy
250 ) 148 lad ZIBE | 184 04 lalg | 227 251 L | 3NN KL fola

0 — Oulmicde Dliameler

1D =y = Awverape Insids DHameter e

= Wall Thickness

PN = bominul Pressure Baimaes m Bar
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2-i-4-2  Mechanical Characteristics

A1l manufactured pipes shall pass e siress test conforming w the requircments of PR-EN
122072 wsing test method of KN 921350 1EET. Suress el shall be the deciding factor in

aveerting or relusing e pipe.
Produced pipes shall pass the ioternal pressurc tost (receplanes teal) wsing eat mathod per EM

2.

PL clasy Reqts Mtress Temp.
PE 1M =1 Qs | 2.4MPa 20
FFE. Rk [ Qs [0.0IFa a0

ol The Conbractar must pive the Engineer a report spesifying that the papes he will mstall Gts
with the spegifications doseribed.

204t Effect of tempereinre pn werking presiure of PE Pipe
Nominal prezsure of PE pipes iz the scrviee prossne 1 20°0 with o service Jile of 50 years, For
thc mse of Polvelhylens pipes o higher empetatore fup to 3 omaximum of &0FC) the
maximum working pressure according o the follawing labte, shonld be rednced as showa on the
R uweing charl. Theese values aee based on a pipe life time of 50 yean:.

Temperatmre | Years |1 | 2 [ 3 | 4 | 5 | &

in °C of Pressore rating
aervice |PN2S [PN32 [PN1 0 [PNe [ PN | PN 6

Permissible workiog pressure

i 3.1 4.3 5.4 8 134 Zl4
3 12 4.1 a1 17 125 203

] In 1.2 4 3 FA: 12t =02
15 1.1 3.4 49 73 1Z2 19.5
0 3 5.8 4R 7.2 1z o2
I 20 3.8 1.5 0.8 11.4 18.2
3 2T 3.5 4.3 8.6 EU& 17.3

20 ] 2.7 3 4,2 f1.4 LN.& )
28 2.5 1.3 4.2 0,2 1611 | 6.6
a0 135 3.2 4 i 14 1ta
1 1.3 EN | 148 5.9 a5 5.7
5 24 K| 3k 30 .4 |5

k) 16 23 29 3.7 %5 92 14,7
25 x 25 3l 4.7 7.5 12.5
0 1.7 2.2 27 4.1 6.8 0.9
1 2.1 2.7 14 5 8 13.4
5 1.3 23 2.0 4.3 [ 11.5

40 LG 1.8 2 2.4 I3 .2 0o
23 |.& 1.7 2.1 1.1 Sl 1.3
S0 2 [.5 I 2.5 4.6 7L
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2-C-5

205

2452

Tempe ratune | Yvars | 1 | 2 E | 4 |5 | &
im °[] of Fressure ratlog

service |PN23 [PN32 [PNI O [ PNSE  [PNIOD | PN

Fermissible working presaurc

| L.7 3.2 2.7 4,1 6.8 1n.c

3 12 ] 149 o0 4k 7T
an [} 3 1.7 A 4. a7

15 I L.3 18 2.4 G | .4
a8 L 1.2 1.5 1.0 2.5 4R A

5 - 1.1 14 2 3.4 54

Maie: These morking pressyres do ool apply for pipes exposed 10 UY radiation. The offect of
auch rudiation can be elitninated oF considerably reduced for ap to ten years of secvice by the
inzluzion of syitable additives m The molding meave ral.

There ace seven acceptabls methods of jmning prlyethylene pipe with each cther and with other
pieces queh o valves, Nanpes ele.

Plastic Compression conneotion

Mfctal {duetile lran) { ompression conneclion 3-
Tl et Jusion TiLomgs

Flange cunmeclion

Fabricared Fittings

Funtt Fuaiom Welding

Special luppimg; [ilinpg

FPlarric Compression Fiftiner oy PUC Pipey

This type wses mechanical anchering shar holds the pipe in plase (clamp ring wiually made of
Acetalic resin or C-PYCand & scaling sasker (CPDR or Rubbertood approved) w create a tight
prip and prevend water from leaking, Pipes must be pushed inside Lhe Tiding withour the necessine
o disassemblc the Fmgs. The follewiag pipe O 0 I most apply:

Pipes up to 0L = 63 with prosaure ratne mesmom M 16

Pipcs O3 = 75mm up e | e pasimum PHIG, For PN1S applications metel compressian
firrings or electrotusion fittingy should he used.

Pipes OD =1 Lwim plastic compression fitdngs are nat used. Metm] compression Gllings o
cleotrofision fittingz should he esed.

Al NMtinps must pass the testing requirememsz of TRO 343854 500330 115503,

Merad (dhyctile lean) Compressins Firtings for PE Pipes

When joining pohvethylene pipe or for joming polyethylens pipe to anothor materinl with
melod couplings, those couplings shall be fally prossure naed and Tully thrust resteained such that
when installed in soeordence with maonfactorer’s reconunendations, @ fongidmal load applied
o the mechanical soupling will canse the pipe Lo vield belore the mechanical coupling disjoins.
Txlermal jienl mestruiols ihall por be used in Hoo of folly resremed mechanical cooplings,
Kominal pressuse rating of fitdings shall e |6 bar.

MWaterials wsed in lhe manofuetoring of sieel compressiom fittings shall conform w the Jellowing:

Frage 5% of 350 22025, i il ) Lyl s
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—  Body: GO 400 - DI 1687 (epexy cualed. see below tor dedailed reqis)
—  Lip Seak RFLM

— {irip Ring: Ms 58 (degincification resitml bross)

—  Boks; AZ {stamlcar Beel)

= Al stewl compeession fiotings must he epuy cuated.

2523 Eleclrifusion fiitings for PE Pipes

Electeofusion <an be vsed for all polyvelhylene pipes ibrespective of size and pressure coing as
lemg as pipe and Glimg oce mamfactured from palycthylene eesin of Lhe sume class and senes.
It is possible fo use fitings wilh higher pressure rating than pipc, but the opposite is strictly
forhidden. Murningl pressure rating of fittmpyk shall be 16 bar,

Thiz type of fitdngs incomeongies elecirical heating, coil that fuses pipe and Glung by sending an
elecirical current that heats up the polyethylene maeral of pipe and fming at 4 speeific wllyme
for a spesificd romperature wnd ducation of time after which pipe aml Oiting fuse together md
become inearated an the melecular level. Wunelaciurst recotrunendations for the electrolusion
pporaean st he sirictly lolloveed,

Tlectrufusicn machines wsed in the electnolusion process mwst be swpplicd by The sane
manmfacturer of fittings. T strietly forbidden tn fise one manofselurer fitting with anwher
manufazerarer machins, nsallers of Tlecieotizion fittings must strictly adhere to bodh Ottings and
eg uipmen | munulaciueer’s recommended procedures.

2004 fimged Ceomneciinis

Flange conncetions shall be instolled in accordance with the Manulaclerer’s recommendad
provedure. Flange fages shall be centeced und wlipmed 1o esch ather boefore assembling atud
tightening hals. Tn no case shall e flanpe bolts be ysed b draw he langes Wito atigrment. Palt
theeads shall be Jubrizated, and flal washens chall b titred woder ¢he flange noty. Bolls shall e
cvenly tighlened aecording to the tightoning paiien and torgoe step recomumendations of the
saoufacturer at loast | hewr wller initial asscmble, flange connestona shall ba ra-tightencd
fllowing Qe tightening pattem and Loryue step recommendations of the Manufacturer. X uminal
pressurc tating of Alings shall be 16 bar.

Flooeed connections shall sunsist af tie following panstitinps:

L&)

Cawpler (Electrafision)

Flangsd Adaptor
The conpler for jointing plainend polycthylme (PE) pipe w PE ilanged Ireras shall he of the
electrofuzion type that heuts up (he PE material of the pipe to the FE wmalerial of tlanged
filing. Pressuce rating of the coupler shall e o less an 16 bar and moade of the reme PT resin,
class amd scrics as the pipe.

The MNanged adsproes 1or jointing plain-cnd pipe w Manged items shall be of the socket fusion Gype
and made of polvethylene (PT) material of the same class and series a3 (e pipe, Pressune
ratina al e Hanged adambar shall he o less than 16 bae,

2-0-9-5  Fabricared Fittingy

Habricgted fitling: shall be made by heat fusion joining specially machined shapes ot from pipe,

polyethylens sheet stock, or malded Gilings. Fabricated fittings shall he rated for miternal pressure

ATwice equivalent to the full service mrossure ratng of the mating pipe. Errcetional fibngs
=g Fage il Gt 250 PR ERFRETARPECS (/o EERIr
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such as albows, toes, erosscs oto., shall have & plam end inlel for bull (wsion and langed
dicectionul vutles. Put deawings shall be submitted for the approval of the Project Enppneer.

2625 Bunt Fusion Weldine

For pipes with dianacters larger than Tmm, joints between end ol de pipes and fittings may b
made b butt fnsion, and joints beoween the main and saddle branch fihings shall be made wsing
suddle  fusion wwing ooly  peocedores that ace recommendsd by the pipe amd  fitting
Manufacrurer, The Comiractor shall cnsure thut persons making heal Nwsion joims have received
traiming aceording w the Manufastre’s recommendsd procedurs, The Contraciir shall mamiain
recorgds of trained personnel, and sbwl] certily (hel tainins was received not more than 12
mtiths before commensing consmiction,

Heat Ewsion Jraining Scrdces - Tpor reguest, the Manuluctorer musl peovide oraloing in the

Manulociurers racornmended butt fosion and saddle fusion pricodwres o the Comiractor’s
nstallation persommel, and Lo wpeclors representinn (he Owner.

2057 Tupping Fithines

Branch sonmections to the mam pipcline e, (branch O 63;m) can be made using aither tees
or speeiul pping Olinps (seddle firines), These fittings ean be sither mochanieal type.
clestrafusion npe or melal wpe (ductile) md slwwld be desipned for the connection #o
polvethylene (PE) pipes

Tapping fitings wecorgding o DT 3343 are provided Gor welding to PE-LID pipes. ‘Lhey arc
welded Lo the main pipe aecording to the indications of intcrmational standard=.

Tapping fitting for polvethylens mam lines of PAYC e PC-HID mouwst have larpe contact
sorfaces and purticulatly tor FE-HD speeial sealing clements in order o limit to e minimam the
S1RFH e TS,

When wpping the wuain pipeling, it is imporeant to adhors 0 the respective guidelmes forthe pipe
mmaterial, Omly appropriae dnlls for the specific porpose, ep. cromm drills with sutficiently
dimensioned fluks may e used. The comstruction of the dnll must prevent the milled-oot peece
Frowry Qul b imilee the pipe.

The materdal of the main pipeling dotermines the seddle width of the lepping Oiling. The
minimum width should be LO0 mm far mechanically fassened fittings with nibber scalz an PTE-

HI? main lines,

-C-h INSTALLATI

2-0-8-1 Feagwielivn & Bedline

Pipe shall be laid on prade and on a stable Fomndation, Unstable ar mucky trench botlom. soils
ghall be remeoved, und o minimoem of 100mm fouadation or bedding of compacted fine pravel or
sangd shall be instailed to pipc bottom grade. Tieess growmdwatler sholl be cermoved Dom the
trench belvre Taving e tfoundaticn oF bedding and the pipe. A frepch ot in rack or slhimy sl
ghall by cxeavatrcd to LO0mm beiow pipe boom prade, aed brovghe back o grade with
compacled line qavel or sand bedding, All ledge rock. boulders wnd large slimes shall be

rom onved.
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042 Pipe Laving

A Tn ocuse of outdoor tempesamees lower than 020, it iR recnmmonded to lay polyethvlene pipe:
only vndsr application of particular mewsures. Pipe ends and pipeline efemauts must be olesred
peior wy installation, damaged pants must be removed. Cots are o0 be execoled verlwally to the pipc
axlc with the aid uf soilable equipment, g, o fine-toothed saw, Luiting of the pipes can be
made, foo, wsine g casime coliee for plastic pipes. Buirs and woeven sreas arc smoothed down
using suitable toods, ¢.g & shaver ar o seraper. The cul ends are then preparad for the jointmyg
meethiad 10 be used.

b, When lifting pipes with slings, only wide labric clwoler slings shall be sued $o lift, mave, or
lower pipe and fittings, Wire rope or chiving skl nol be used. Slings shall be of snilcient capacity
for the ol snd shall be inspected before vse, Wom ar defective cquipment ahal] ol b nsed.

e. Fxereise care Lo keep Jureizo material and dict from entering pipe during storaye, handling. and
placing in trench, Closc ends of in-place pipe ol the end of aoy work period to preclude the entry
ol animuls ood Toeeipn material,

d. Do oot lay pipe when trench housrn 15 muddy o frozen or has standing warer.

2. Ulke only those tools specificaliy intended for cutting the size and material and Lype pipe ovelved.
Waks ot 0 prevent dameges Lo pipe and 1o leave 2 smooth end at right angles to the asis of the pipe.

£ Unwinding of plpe coils can be carricd out by variowy methods. Pipea walh un oulside diametar up
to 61 mm can e wnwound [rum e codl inoa vertical position whilst sceuring the pipe end. For
larger ¢liamessrs iz revommended W wee an enwinding ovechaniam, The coils can, for mstance,
be placed Llat onto A rotating wooden or stesl eross and be mswound manuslly or with the aid of a
sl velnele.

The pipes must be unwomnd in a straighi manmer withoul any buekling. Spiral unwinding must.
b wvenided.

When unwinding pipes from droms or cobls it s essenbial Lo pay aendon et the pipe end
caminl spoing vulwards when losing the fastening, As considerable forces are released,
particularly from the large dismeler pipes, ke he necessary meastces of precaution (danger af
gevident 1. Dimms should unweund from the fap.

When wnwinding the pipew aole that the Nexibilicy of the polyetlivlene pipes is subjoet 4 the
ambienl wmperaiaes, At tempstatures near the ficeming pwink pipes exvesdmg 75 mm of
cufside diarncter are 10 be wanoed, i possible. This can be carvied ot by pamping wann
watal' trough the coil or b using non-prossunzed steam or hol wir (mex. [O0° C),

Temperature chanpes cause alleralions ol lenath, This must be taken inte congiderainm when
curting and installing the pipeling, 1 m af polvethyiene pipe will elenpale by 4.2 mm per B in
case of an increase in lemperatire and will shorten b 002 wm per 2Con caze 0l a deciease in

TEMBErAtLIE,
Temperature of Fipe laying Smallesl Admilzsible Bending Hadius
207 25=xd
= C if=d
0= llxd

Mote: Dircctinnal changes af the pipeling prolile are achieved by instalting pips bosds Tu s
limited depree the elasticity of the pipe matorial can be wxed Lo bend the pipe even wirhoat pne-
waning. The smalleal adisissible bending rading must. however, not fhll below he values
given in the table above

Pipes pussing dwouph 3 wall must be lead through s proleclive pipe sleeve which, as far as
drinkmg wmer pipelines are converned, must be In aecerdance with the requirements of TIM
1988,
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Budiilling

Refer L Purl T-1- EARTHW ORK subscetion “Hackfilling Pipe Trenches — Iujtial Backil™.

Minal Backfilling

Redar to Mart LI-1- EARTHWORK subwection *Bacldfilling Fipe Trenches — ¥ain BackGlT,

Note: Consubing the Manufaclurer during installation phases s rccommended 1o wbloi
destailed irdormation on the methods and technigues wsed Jor proper execntion.

YORONTAT

(Fisreerord

Duriny, pressure tests on polyethylone pipes, he properties of the material canse clongatiim of
the pipes 1o wke place. The test results can he firther influenced by changes in the
wempecature of the pipe will while the wsl is in progress, 'Lhis iz dug to the melatively tugh
cocfficient ol (hemaal expansion of polvethylene pipes. The lemperatere rise in the pips wall
canses 4 drop in pressure. When cecrying out the pressure test, it is, therefime, desirable 10 kep
the femperamare of the pipe wall sy constml us possible Lo ensure that the touperstures al the
sturt ancd finish ol the pressure test are &t the same lovel. Tar this neasen, particnlar impomance
artaches to the tomperature mewsureroe .

It iz also imporlent w ensuce Siat each pipeling iz carcfully venbed, since air lrapped o the line
van influence the varigtion of the pressure drop with time. Due to an effset similar b that ol o
comprensed-air chamber, e mate of pressore drop diminishes which in toen eenld eanceal
an ingrease i the rate possibly caosed by a leak, Aoy air still in the line - al juimts and fittings -
should be dissolved in wmater during the preliminary sl A pressure drop slso resull: fram
tomperalore flucluations and expansicn of the polyethvlene pipos.

Tn wrder that the often appresiable fempeorature influsnces van be larpely climvingbed, the tests
should where passible be carried ont at times of day when tomperatore Nectuations are small, 'Lhe
tempesature [evel shoeld he wpproximately (he same af the stat and fimish ol the lest
Preliminury Lesls ace esseatial in order that the material reluked elongation of the line can take
place. I'hg incroase i the volurne of 4 line at 4 testing tomperature of 20°C and at .woumninal
pressure amounts jn the case of palycthylene pipes to 15 - 2% This elongation takes pluce over
a perind of ome, bul i almest completed atter 12 howrs.

With the air venrs opett. it is expeghiont ta 1 the Haoe slowly from its deep point, sp that the air
can escape. As regurds (he {illing of tbe linc, the fallowing ewmpircal values can be
recounnmended:

O () | loflewinl/n
63 i
el 2
110 03
11l 03
| it 0.7
223 1.5
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2-F-F-2 Bxocurind of Test

The length of the peling sootinm o be tesimyz <hall be reasonahle {leas thun 500 m}. Cocues all
tinex]l painc ars surely anchoved, Pipes shall be backfilled; joints shall bo left cxposed for
inapection. The wesd section zhall be blanked ol with stesl blank: Danpes of adequate thickness
apported ™ resist the end thrust forces and shall o filled from the lowest poml with all oir
vilves ope.

The cormect pre-conditioning of the pipeling i3 ahsalately vital for the aecentunce ol the mun Lest
Thiz preliminary condilioning serves to bring e pressere fine and temperature dependent
chanzes in volume to0 4 stcady smte, thuk naming that the mesulls obleined dunng the man 1est
are celiable.

I'he proliminary eondifioning myst be camed out wsing one and 4 halltimes nemnal presswe ol
the pipes. 1o be checked and corvected. it necessary. at two howrly intcrvals. Thrutiom of he
preliminay beat is |2 hours.

During e mwin besl, o owwse be wken jno consideration that the pobvethylenc pipeling
matcrial may not have complomd the expansion process; Therefore, the main el shall he
started ha sooner than 2 bours ateer the [ast pressure increase m the prelmingry tosls.

T'pst pressurg during the mam test 5 at 1.3 of pipeline section the oeminal pressure and e test
duraticn is 3 hoves,

For the main tost, the resnlis are deemed to be sutisfuclery when Uk pressure loss obsecved oem
lhe peessure ol the polyethylens pipeline is less than 3.3 bar after the completion of the main test
{aftor 3 hors).

2-D STEEL PIPES ANDFEITTINGS

2-D-1

2-1k-2

2eD-2-1

FREAMIELL

‘I'he acope of thiz domment iz to define the tochmical tormes of reference Tur siee] pipes cuated
internally and extensally.

‘These tenns of reforence are hased on the intomationally esmblizhed standenls dealing with bace
pipes exteminl coorings and ingernal linings,

‘The quality system nf the supplict comforms with TS0 90401 and AP0

STEEL PIPE

Proufuct Stovelorad for Steed Fipes

Pipes are spicol seo pipe o butfwelded steaiplw-seam pipes and made in aceordance with FN
W2, Bl HER -1, WFA 49 |50 TN 1624 and DTN 24460 BE 533 and BS 3601, ar

AWWA C200 apd with the requirernents given horcafter. Tnogase of contrulichin belvieen
slandards und (he presenl lerms ol celerence, the requirements of those temas of reforence
prevail,

The welding process may be eilber Subrnergzed Are Welding {SAW) or Electrizal Resistancs
Welding (HRW),
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X202 Specificadion O The Sreef Maverial

Sreel marerial shall mest the reguirements of one ol the steel prades listed here below

EM 10224 | RA 3601 | NFA 42150 | DEN 1626 | APL3L
13 2460
1 1. 235 360 THE 235 e 370 B
2 L 275 430 a1 44,0 Xal
3 X 46
4 L 355 e g | ¥ 52

223 Aeckhanioo Teyding

The mechanical vests are performned nn one sample pipe per heat foe a mosimum of 200 pipes
(22 heat}.

The Tullowine tasts should be made during manufbelurime of Oe pipes. One zanple pipe per heat
fior 4 maximaum of 200 pipes (12200 Tear):

Tansile test ons test picee from the parenl meta] for ootside dizweter = 500 mm, pluy ome 1o
piece ransverse to the weld for ontside dismeter = 3TH mm

Weld Bend sest froct 27 07 Hace): iwo Lest pieces shall be oken from the end of the pipe
Reguired values are mven in the relevant standard for stecl matonal hated m § 2-0-2.2 Tach test
1s recurded and should be made availahle oo sy athomied representolive.

2Tk Zad Hidrostenic Tess

All pipes e wsted, duwing mannfaceing, for leak tphtness, Tesis are perlormed ar 90% of the
specificd Minhnum Yield Sireopth for 2 doration of st least 6 sceonds. Fach lest i recorded
and should be made available to any atharnzed represenlulive.

For hydensmbic lesis an aile, and lor wider pressura use of pipes, refer to the requiremens of e
Iirdiastatic pressurs tosting of the Thichle Trom pipes.

-1 nar-Destructive Tosting on Welds

All pipe welds are |00% ullcasocically tested prior to the bvdrostatee 1esls dunng munolactucing
and on site,

2026 Fisual Tmspection

All pipes shonld be nspected cukzide, and msade Tur ODE? | i enly

2--2-7  Rimewnrinne? Jnepection

All pipssy showld be dimensionally inspectad with reforence to the requited toletanees.
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2-D-2-8 Tolerguces

—  Untside diameter (O3 OD = 406 4mun: + 1%
0D = 466 4oun: £ 0754
— Thickness of the parcot matenal [T OO0 < 406.4mm: +
1%
O = dik Amme T=14.2 mm: +12%: -8 1
=142 mm: - 10% 0 - By
—  Cwalisation: + 1% of the diamcter
—  Weight of bare pipoes:
+ 1% per pipe
+ 7.5% per 10 tons”

—  Length:

= Mmmum lenpth: 6.0 m

—  Maximuns length; 1140 m

—  Straighlness: 0.2% of the length

J-fF2-9 Endy preperation
Cutzide diameter at the pipe onds shall comply with the (ollowing: O =
1600 mm: - 0,8 mm | 2.4 it
GO = 1800 pum: - (.8 oun + 3.0 aum 03
5 2000 nun: - 0% mm + 356 mm 073 >
2000 mu: - 0% mm + 3.2 mm

Fipes e cither:
—~  Beveled with an anple of 30° (47 +3°) and a rect face of 1.6 mm (£ BB ),

—  Equippsd with lap joints O & 16 mme meinimuom cverlapplag is 89 mm,

2-0-2-10 Maorking

Pipe rmarkings will indicate, as a minimum:
— The pipe producer,
— Reforenee produet seannlaed,

—  Klanutacmring reforence.
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2-1-3
-43-3-F Produce Stardaed for Three-Lavers Prdyprapsfere Cooting

Three-layers pulypropylene exemal coating should be applicd im atee] pipes vonlormns o NEF A
49731 ar DIN 378 and the reguirements piven hereafter, o casc of contradiction helween
slancurds and the present terms of refercose, the reguirements ol these lenms of reference
il

2032 Campoyitien O The Uaalig

The theee-lavers polypropylene cxtomal epating consisi e

—  [Ing first laver made of Bpoxy puwder resin fikm applisd to optinizs anti- somosion proleclion.
Itz enénvieniry thickness is 3 microns at any annts,

— A second lover made of o copolymer to easurs adhesion berween laver 1 and 3,

— Athind layer made of an extruded palypropelens coating.

2033 Thickness of ihe three-lovers podypropmifene

ainimnm thickness of the three-layers eximiled polypropylens coating contorms with: 273
mm <00 3 508 mme: 1R man

508 wm 200 s TeE pun 240 um

THZE mun < (3 2.5 mm

(027 owtgd e diameter)

2034 Preparotion of The Meld Surfoce

Prior w the surlace preparation and coating, the metal surlace shall be examined free of
impuritics, 12, must, oil, dirt eke. which could be dewimental fo the eoating adhesion to the pipe.

The pipes are dried and preheated in ouder to obtain & tlemperaiure al least 2°C abeve the
critical demrpaim juat before the soulmys spplicaton.

The depree of surlface cleanliness is 84 2.5, definged by Stancdard TS0 B501-1. The

ronehneas level is from 40 to 89 microns R

2N-3-5  Remative Teling omd Inspection
= VYisual inspection: All pipes should bs visually inspected.

—  Mon-porosity tost: All pipes should be submided to the non-porosity test | Holiday"s dedeclion
Lests).

—  {wi-hack inspestion: Al pipes are viznally spected at each end,
—  Thickness rest Ceating thicknesses should he checked on three pipes per peoduction shift, ic. 3

pipe= £ 8 hours.

2-0-3+F Reguired Mfroperiles
The thres-lavers polypropylene extemal cuating should have the fallewing propertics:
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2-f3-3.7

= Pull-off shength tesl:
Adbwesion Lo support at 235 O = IE0NS cm
Adhazion to support at 80° C; = 200 %5 em
= Impuct strength al 20 C:
FPunch diqueter 25 mon 2 100 hmdiran
Penctratiom resismanee undor puach luad: Puech divmeter 1,6 i and
Prassupa 160 bl3; ar 20° & = (L1 mm
al B0°C =04 qun
Bendabilits; Kading = 2 12
Kemistanes to pecling under negalive polaraton: Average rading of peeling <
LO romm wller 7 days a1 407 C.
Electrical non-poerosity; Mo dofoet w. [ 000

Wimm.
lnzulaticn resistance:
R (100 davs) = 105 L2 i@
O 0250 Hgr (35 dawy)
Flnguticm al break {PP):
= U0 ¥y
Besigbenes b olrviolel ravs (PP 0075 BFlo = KEL =
1.25 MFla

{MFEL: mclt floar index)
Heal restalance (PP MET 5 150 AF 1o

{3AE]L meh flomr index)
Cracking resistAnce moa surface weting mediom: We cracked 1es pieces
wlter | (00 boal 530°C.

Firat Iaver Epaeoy:
Thivkniess! & = 0,03 inm
[Yegree of polsmerizanon: # Te- + 37 C Teals
should be performed according o MEA 49711,
Lrudy Creparation
Cut-backs are:

For bevelled pipes;

[ 540 com Lroun buth ends
For pipes equipped with lap-jointz; 150 mm from the
spiget end

[ 20 mm (rum e bell end Fxrernal coating is bevellad at the cads,
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Z-N-4  nBlr

where requited or approved by the Engincer and for pipes and fitttngs of nominal diamerers
argatel tan 1490, the abmve-deseribed polypropylene external coating conld b replaced by
reinforeed Bilumen enamel wrapping, or enal far emamel wrapping or polvellivlenc wTapped
fbricd pipes anly).

Tn sweldition s ke suitable above requircments comcerning the pipes ends preparation and the
preparaticn of the metal swfwes, sutlaces to ba protected shall be thovoughly clesned (o
remove all scale, st erease or athor extraneous matier, by weid pickling, abeasive, mechanical
ar flame descaling.

Reinlumeed biwemen or coal tar enamcl wrapping shall comprise hol applied, wineral filled,
bitumen, or enal lar, giving a minimwn finisked thickness of 3mm. Remlomement Shall
comprize 2o jnner layer of M) grams/square metre plass dissne, spirally wound with overlup,
separated from Lhe pipe suclace by at least loun thicknesy of cowmel, amd an uler sheathing of
bitumen or coal tar impregnated, longiedinally relnforced, glass fabrie spitally wound onta
the pipe wilh overlap, and separabed by al lewst Imm ol enamel feom the lwor gass
reinforeement.

2-1r-5 : 4 NIML,

2-0-3-F Prectuct Standard for Liguid Epocy fivernaf {ning

Liquid epaxy intempd Hning applied on sieel pipes should confonn to NFA 49700 or AWWA
C210 wmd w e cequirements given herewfler. Tn case of contradiction betmeen standards and the
presend terms of melerence. the requirsments of these terms of relermce ol ke present
specificarion provail.

2-N-53-2 Compositien (F the Lignid Epoxy fisend fLiniry

The internal Hquid cpoxy 15 o two-conpoind product - pesin and hardener - which pulymetices
al high temperatwe and the application, is carmed-nul a1 high temperanaa, [t shall rosist B
psmatic hlistering and il shell have corrent potable watcr certificution rom an nlemationally
recopnized cevtifving Authority. This cerliGeale shall be enclosed by the Pipe Manufscturer wn his
oif fer.

2.D-5-3 Thickmesy O0 the Ligricd Lpoxy internal Lining

Thickaess of liquid epoxy intetmal lining measured oo w doy fkn i preater than 300 mictons at
any noint of the sorfwee.

D34 Preparation £ the Metol Swmjace

Prinr to couting, te metal swface is free of impurities which cuuld be detcimental to the
surtace preparation or t Lhe couating adlesicn on the pipe.

The pipes are dreied and prebeated in opder to abtain & tonperadwre al lessl 39C abhove tha
critical demr paint just befire the coaling application,

Pand afr of 259 e LTI NN [ P ERT



2-f)-3-5

i=13-5-{

2-D-5-8

The depree ol swface cleanliness is 84 2.5, defined by Standurd TS0 RS01-1.
Fonghness level is from 40 to BO microns P

Cluriae e friernod {ootinpe

To ebiain a good peolymerzation of he ligwid epoay, lhe conted pipes, atter beinp painted,
should puss thcwuph o post enve oven where the steel temperature is ratsed and muinlaized at 3
temperature by the print manuolactorer.

Kevarine Lesting ord Inspection

Swnfuec conditions inepeclion: The suclace conditions of pipes should e shecked aftor blasting.
Wisnal inspeciion of aspect: All pipss should be visnally inspected.

{m-back: inspectiom: All pipes should be vizunfly inspected a1 each end

Wt film thickness tosl: Four megsorements of thickhess on a wef il should be poformed for all
(he pipes.

s oo-porosity test An clestical nom perusity lest shoulld he perfonmed o three plares per
productivn ghill,

Adbesion test Adhesion of the Tiguid epoxy licdap cm plates slould be checked oo onc pipe per
productivn shill,

Dirv film vhickness tests The thickness of dry Alms en plates shonld be checked oo one pipe per
productivn shifl.,

Hropertios af The Liguid Epoxy Saternal [ ining

'he liquid cpowy internal lining shull have e follewing properties:
Clecinval nom-ponosily: Wer sponge: 67,5 W
Cross adhesion tost:
Tevel 2 WNFA 49709 - Appendix C

[Mull-of adhwesion rean
11 MPa MEA 49709 - Appendix C
Hardness Shame Tk
=50
Bording flexibility: 1% L 237C
Trrmersion Cesl in demineralizad water: Class lin accordance
with [50 2408,
Testy are pervmmed aceendin, 10 WA 49704,

Ends Preparation

Chot-haclks are:
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—  Forbovelled pipes:
30 1y Eeomn Doch cnds
—  For pipes cquipped with lap-jrinls: 150 om (oo the
wpigol cnd
20 men Brom the bell cnd

2-D-f¢ CEMENT MORTAR INTERNAL LINING
20l Progduct Stondirdd e Liming Process for Cemene Mortay Lininp

Cemenl moclae should be applied wsing centrifepal sprayine process and according to NFA
49701 or THN 2614 wnd o e cequirements given hercafter, In case of contradiclion belwesn
slandards and the present termns of veference, the requirements of these bams of referenes of e
present spes Dcalion prevail,

Fresh moctae is applicd wsing & centrifusal apphicualor head. The Jaing (s then smoothed and the
excceding waler in motlar is expelled by rotating the pipe,

a2 Comepoyitice ol The {emenr Mortar Linime

Cement morar lining should be made ol o misoore of cement, sand and water, It shall be
suitable for tnmspurlation of potable watce.

Cement shall ba of the CHF type aceardme o NF P 15-301 or equivalent. Cement
morta shall be compoeed su thal:

- The S/C rulio {mass of sand i terms of mess of comonly 15 21 (000 1003
YWhen CHT cemenl 15 wsed, 57T can be reduced o 1.0,

The FAT rativ (rouss ol water hteems of mass of eement) shall not exgeed 0.42.

Tn case 4 pipes used for sewape application, the comont used for internal lining should be
anlphate rsistant high slumina {similar 10 the cement lining for Ducrile lron pipes secording 1o
TN 595,

2008-3  Thickness of The Mortar Liming

Tor high fumace cemenr, such as the CHF ppe according 1o French Slaodand NE 1* 15501, the
rvinimum Lhickness a:

273 i < 1) £ 4K e 5 mm
4006 e < O £ 674 qun; £ mm
G100 mm 220 s 711 nun # mum
713 mm 5 00 5 214 g W) nun (0 outside dimmeder)

2eDefied  Rowding mspeciion of ¥he Linsd Fipes
- Wizual inspeerion: A1l pipes should be e lly nupected.

- Thickness inspeetion: Thickness shuuld be checked on foar pipes per praduetion shift,
- AT and TAC rali: Lu.-::; dereeminaticns por woek nf produetion.

- Mechanical resistance: onc test per month ul praduction.

- Giranulemerric curve of the sand: one check per balch, Tesls should be perfarmed

- aconrding to procedures speuilied In NEA 48701
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2-0-A-5  Routire tesiine and inspeclion
AN a 28-duy stomae, the minitnm machanical sharacteristics of the cement mortar are:

- Resislanee o complession: 35 MPa,
- Resistance to flexgural tensiom: 5 WPa

2D-d-8  Enels preperaiion

Cul-hucks o
- Hor bevelled pipes:
= |0 mm from both ewds
—  For pipes cquipped with lap-joinls:
= N cut-hack for the pigor end.

It the bell. comem. morler ends wilth o cubber ving placed in such a way that the minimum
overlupping i achievcd.

2-E  UPYCFPIFES

2-F-1 GEMEIAL
U PV pipes und (iings shall comply in all respeets with the following standants:
— B.5 3306 Unplazteized UPYC pipes for industrial uses.
— B.5. 3867 Outside 1iamerters and Pressure Ratings of Pipe ol Plastics Materials,
- N5 4314 Unplasticized UPYC Underground Drain Pipse and Fittings.
- B.5. 5481 Unplasticized LIV Pipe and Fittngs for Gravily Sewers.

Approved manulucturers shall supply all pipes and fittings, The nominal length of
pipes shatl be oot less than 6.0 1 and not greater than 9.0 m.

UPV(: pipes shall be factory tested and shall be subjesied b Hydraulic and to Impact
iFalling Weciglh#t Tesls, The nwmber and selection of samples for testng, the lest
procedyre and the requirements shall all bo ss spevilicd n he relevant B8, if =0
directed by the Engincer. The selection of samples and the 'I'ests shall be witnossed by
A represenlalive of te KEnginger who shall be informed at least 48 hours in advance of
oy gampling or testing.

The cost of samples, their transportation to e Jaborary, and their testing shall be
deemcd to be included in the wmit rates and shall not be paid for soparately,

The diameters meysvurad in mm and indicated on the drawings.
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2-F-2 GENERAL PIYSICAL PROPERTIES

Diensiy 1650 kim® — 1950’
ELASTIC MODLULES

Circummferertial flexnral 130003 Mpa — 15000 kp
Circumterantial tensile

(firr pressure pipes) 10000 Mpa - 12000 Mp
Langitudinal tensife and flexueal 600 Mpa OO0 Mpa

MATMIMUIR LI TIMATE STRAING
Circumfarential tensile

nitial 1.4
Long term {30 years) 09
{ircumferential flexural

Tnitial |4
Long termn {50 years) (L5

Longitadinal tensile Tnitial (pressure pipes): (.
Initaat {mom-pressare: papes): 0.3

Porson's ralis; 0.3

THERMATL CXPANSION
Longiiedinal direction: 240 x 10-6 per dep. K

Cirgumierential direction
Mon-pressuee pipe: 20 x 10-6 peb dem, K
Pressare pipe: 15 x 10-6 perdeg. K

S UTFE™ HRS
'I'be stiffiress of a pipe indicates the ability of the pipe to resist extemal soll, hydrosatic
and traffic leads, and peddlive Inlemyl pressomes,

Aceording o British Standand and IS0 deaft, stiffivess is expressed as follows: 5 =EI / e’
Where § = Pipe stitfnoss WAL

E = Modulus of claslici, Pasual

[ =S¢eond momenl of area per ik lengih ol the ppe wull Section

In b4 / M

Dim = Meun diamneter 1n M.

2-F-3 UALLING, HANDLTNG AND STORAGE

Kouph handling of pipes shall at all times be avoided, capocially at low tomperaturcs,
Daring storage and fransport, ngd LPYC pipes shail have as near conhnuens supporl as
possable al all times, and care shall be taken o avoid damape to pipe by sharp cdgcd
angle ivons, exposcd nail heads, cte.
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lor long term storape in average ambient tomperature, attontion shall be puid w steck
heights to aveid the possible defermalion of the pipe dismeters. A maximun height of 1
meter 1% recommended, For lemporary sborage on site, care shall be taken to cnsure that
the ground 15 level and free frout bricks, stoocs and sharp edues, AL gh lermperatures,
rigid UPVC pipes shall be kepl in the shade duting long ceem storage. UPYVC pipes with
spigal snd socke, shall be stacked with the sockets protmdivg in alterale layvers, Fipes
bent, defarmed in any way or changed in color shall be rejeced and the payment
whatsocyer shall be mady for such pipes,

While transporting, the pipes shall nol everhang the vehicle by maore than 0.6m. Tipe loads
shall ool be siached higher than 2.0 m.

Where pipes are trangported one inside another, carc shatl be taken that:

Tile pipes e clean and firee from orit.

b, Sullable ¢overing be provided over the exposed onds of the pipes to peevenl Lle enly ui
arit duting transport.

c. The pipes in the lower layvers are ool exesssively louded W such a degree ns would cansce
durnags or undue disioion,

-E-4 CLTTING PIPES
Pipes shall be cut with an approved mechanical pipe cutter and o conlormoily with
Hpe manafacturer's recommendations, Where Lhe ol end ol the pipe is to he incorporared
in # joinl e pipe shall be turned down to the correct diameter required for fonming the
joim by an approved mwechanical tuming machine. Tl leogth ol luroing shall he

sufficient to cmable the joint 1o be propetly made. The ends of the pipe shall be
acewrulely  beveled by mechanical means to the dimensions  speeiliel mo Lhe

manufacturer's reconnnendations,

The et cnd shall be beveled as required o suil the Torm of jount used.

2-E-5 LAYING AND JOINTING
After the excavation and pmparahun ol 4 weciion of pipe wench has heen completed, it
shall by mmspeeled by the Unginesr. Jost hefore pipe-laying the trench shall be cleaned of
all stomes, snil and other debris flat rmpht have fallen therein,

All pipe-laying shall be carted oul by experienved ‘ppe-lavers, well skilled in this
work,

Tremediatety before beinp laid, cach pipe and fiuings: shall be caelully examined both
inside and outsidc for any damuwe, snd all dust diet and fereipn matter shall be
removed, Cure shall ke laken to enswee that they remain clean during laving, The use ol a
badper will be ordered by the Engioeer, U in his opineon, dirt is net heing
satisiaetorily cxcluded. The badger. on a sound rape. is to remain within the bore of the
pipe previeusly laid and jeinted and it is to be drawn forward as (he work proceeds
throughout the whole lergth of the sewer, The badger s W be of soft material which will
nol dumue The intermel surface of the pipes.

In order to prevont stoncs and seil ltom enlernyg the pipe. u swable cap or plug shall be
provided with which ibe law pipe leid shall be closed when pipe laying 15 nol
aewdly in progeess. The plug will be of the screw-up cxpanding lype or of apered
wood.
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Whore bradzs arc required. perfonned heods of the desired radit shall be used, Huw
bending oo site is not permitted.

All joints shall be flexibie, with approved rubber nings, Ruobber rings shall comply with
B.S. 2494 (Elaswomenic Jomt Rings for Pipework and PMpelines) and shall be ol the Ly
designyted on the 1dvawinss, or in the Particular Specilication, or a9 directed by the
Engineer.

Tipe langily and filtings shall be supplied with 4 chamfer on the spigot cnd. Whae
pipes have to Be et b0 length, the pipe shall be ot square and « chamder [ormed emothe
sptant end using a modivm file. Any saw pushing shull be scraped off with a knife,
The spigot and sovked shall be freg lom mod or geit, and the ving comrectly located o
its gmoove, A lubricant approved by the Enpgincer shall be upplied 1o the chamtared
portion of the spigot before iy neerlion 0 che socket.

Fipes shall be laid rue v Jing by means ot a ting stretched along the sides of the pipes and
rue 1w level by means of a straisht edpge of suitable lengly kepl inside the pipes and
pulled forward to pegs boned 1o sl suilsble inlereals between sight rails set to the proper
evicls,

2-E-6 MECHANICAL TEST;

Samples of pipes laken Tmome different lots shall be testod in the meamufaclurer's lesting
laboratory ot any other testing laboratory selected by the enginestfowner and in the
presence of representisives ol The enginesr'owner.

a. The following mechanival tesis shall ke applied:

1. Resistance Lo inlemal hydrostatic pressare. 'The method for acceptance and qualily lets
ghall he in aceordance with IS0 1167,

3. And ar least one of the following fests shall be sapplicd:
~  Hegistance to cxtomal blows of UFYC pipea shall be tested in acenrdance with DIN 3127,

— Tensile chamaeclenistivs of the pipes shall be tested in accordance with DTN 3504 und LT
K110

b.  The following physical tests slmll be applied;
—  Vicar softening temperature shall he wesled in accordance with FSC) 2307,
— Longhwdingl reversion test shall be in accordance with IS0 2305 or DI 4445

2-F GRPPIPES

2.F-1 GENERAI

GRP (filass Reinforesd Playlic) pipes shall meet e requitements of the most recont
editiom ol ASTRI IF 1262 together with the requitements specified herein, GRE pipes and
fittings shall he purcheased Tovally provided they contorm fo these Spesifications,

The Contuctr shall supply to the Engincer, manufagturer's signed certificales sialing
that the pipes comply in all mespeels wilh e peovisions of these Specifications and
riving the results of all speciticd tosts,
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Other methodd Ter manulactoring of GEE ppes may be proposed bul such methods will
be subjeet to the approval of the Enginesr. Acceprable alteruativey 1o the Rlement-wound
type of pipe described above includs the cencluglly cast rpe complying with TS
5440 subjoet to independenl evidence of a long reeond of sstixlsciery ase a0d subjecr to
the Cogineers approval of the detatled specihcation,

2-F-2 MATERIALS

2-2-d dppearoaie

The internal surfacs of all pipes and Gllings shall be smcsdh, hard, durable and eee fom
all tack, prouuding fibers. voids, pits, bubblos, crucks, blisiers and forcigm matter.
The external swrface of all pipes and [itings shall be a fiberglase surfoce mal wnpregnaced
with pulvesier resin and shall be commerciwdly free of resin mos. dry moas, dirl and
bilack marks.

The tesin teinforcemsnt and aggregstes, when combined a3 a compositc stichure, shall

produce pipes and Glimgs that satisfy the performanee tequirements of thesc
Spevihcolions.

2-p2-F Dugien Regumiremenis

FEET Resimw

All pipes and joints shall be desizmed [ora minimnm working life of 20 yean.

Pipelines may nm benewth twads and be subjected to maximum loading conditions,
therelore. desipn shall be for fhe worst surcharge conditions and Joadmg appheable o
Lehamen.

The pipt shall be designad to withsiand the wiernal environmental condrtions specified
belorw:

pH vudue: 1 1o 13

BOD: vp 1o TOMH mg

snzpended solids: up e 1OOG g
Chloride: 300 mag!1

Tres BT 150 mp!l

Salphate: 1000 mgd|

Jemperature: 5 1o 50 °C

Prevailing tempeoratare throwghoul sewaae medinm is: 340 5L
Sevrage dissolved HzS: Tlp e 20 ma]

TE:5 pas eoncentrations: L b 2000 ma’l

The ground and groundwater in which the pipes shall be laid ave high in salts and are
AZRETCRATVE.

Resing shall comply with the relevaat requircments of BS 548 Devsils of all resins to
b wsed in e manufactone shall be provided and shall include all the properties heled
in the tahle herein. The resin sysicn adopied shall be dut mosl suitable to the istomal
and extemal suvironmenial conditions and resin properiics shall be lested i accerdanee
with the lollowing table,
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: Property l Eesi Method | Llniis
| Ligoid Resin
|- Acid valug 5 2782, BS 3532 ma K{H'e
- Wiscosity at 25 dep © D5 188 &05 3532 m Pas
- Speeific Gravity BS 3532
- Volatiles sontent BS 3312 & | Bs 2782
- Refractive Tndex ASTM 131045
Cared Resin
- Heat diskwiion lemperalure BE 35332 Appendix A deg
- Cilass transitios, lemperatoee | Differenrial thermal analwsis deg 0
- TFeosile slrength BE 2782 MN/m?
- Tlexumal stoene BS 27THT & BN 3532 WMM/m®
C Ultimale elonpation BS 2782 |
a Basic resin It
b If flexibilised [ %
- Bareol harduess B5 4549 Ap;ndi:\ A
- Watcr absovption BE 278 & B8 1532 g
Information supplicd on cured resin shall include details of the cure system cmplosed, which |
shall e the 3ame as that proposcd for mamnfaciure o pepes and Riliepes.

2-F-24  Fiher Reinforcement

With the exceplion ol 2 veil oo e inside faee of the pipe, all fiber remforcemenls uied
shall be of ECR/AATW ANTLX Lype wlass and shall comply with the appropriate standard
Heitead below and shall lave a surfase troahment computible with the renn.

BS 3681 Gilass fiber roving [or the reinloecement of polyester and of epoxy resin
suglenl,

B 3494E t3lass fiher choppeld Acand mat [or the poliesier besin ystems B

3306 Wowen pless [Ther {abrica tfor plastic reinforcement

E5 3749 Woven rowing fabries of glass fiber for the reinforeement of pul yesier casin
sysiems. 6w vedl is wsed on the inside face of the pipe. this shall be "C"
atass fibar,

RS Apprepatey and Piifers

Aporepares and fillers shalf comply with the retevant requirements of BE 53480, Silica
sand, if used in the manulaciute, shall be a minimum of 95% paee silice The muamu
pereentage by weight af all wmererales and fillers in the laminate(s) shall not exeeed
0%,

Mo pigment shall b wdded to any easin wsed
2F-1-4 0 Limer

All pipes and fiftings shall heve a sullably reinfocced resin rich liner to give Ligh
currosinh, impact and abrasion rezistanes, The thicknoss af this liner shall be detennined
b the pipe manufacturer, bul zhall nol be less than 1% wm, No aparegate ot fillers shall
b irkciunded i the Liner,
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The lieer thall consist of two lavers, a surface layer and a barmer layer. The surtace layver
shall he » minimum al 1 meo Guck with a miolmom of 909 Yemyloster tesin. Any
ceinforcement in thiz laver shall be of O ope gless or spproved suitabls syoihetic
muterial. The barmer loyer shall hava 70% to B0%  Vmvlosler mesm wids
ECE/Advaneex glass reinforcement.

2T Sfrecend Destgn

Derails of loading and prossures shall be ws shown on the deawings, Mipes and fitings shall
he desipned o these standards for the grownd eonditions 1o be encountersd. All pipes and
fittings shall have & minmum =iloess of 5000 Nm® w acconmodate handling and
leartspotation strezses unless spesificd nlhoradae.

For burizd pipss seffness shall depend upon depth off cover above the erowam of the
buried pipe by aecordance with the following:

For deplhs of cover over the pipe more than 6.4 melers or less than 1.5 meters, pipe
shilfesa shall be micirmom 10000 Nime, For depth of eover mare than 1.5 moand [ess (e
f 0] meters, pipe stiffness hall e minimom 2000 Nim®.

Foste:  Stilliess facoe 'F shall e caleulated as follows;

p=t
ol
where, £ = Flexural modulus of clastieily o pipe material in circumfarential divestion.

3

l= l

12

5= Wall thigknosz {m)
d = Mean pipe diameter ()
Fipe shall live an indtial ultimate resistance w longiwdinal lensile logce per nnit of

ciremm Rerence 1l mo less than the follominge

| Lptosnd including TN 600 150 ™ fmm?
| Cireater than DN 600 up to and Dcluding LN 1204 MW imm?
] -

| Cocater tean T 1200 up Le and inchading D 2400 2501 X fnn?

2-pL2f Kizax and Tolerauces

2-Fadbel Llameter

The diamcter of the pipe shall be desipoated by the nominal inetnal diameler. The
manefacturing toleranes of the intemal dismeter shall be in accordance with B%
S4RM.

All devistions teem ronpdoess, with the cxecption of pipe delumolion dee 10 it3 oom
weight, shall he conwmined within the tolerances. Deviations in diameter of smgol and
aocliats shabl be kepr to the absolube minimurm amd shall be such thar the scal at the

Jueinis 12 mel wflecied.
F-F-2-8-2 Lengeh

Fffeetive length of pipes and lokecanoe on cffeetive Jength shall be ay specilied i O3
KL X118

— Fape TH of 25% A 74T CTFE N NURPEN T SN TS
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Where it is lond necessary to ot or tum down a pipe In onler 1o farm 4 joing, the
gxposed surfaces shall be Mully seuled with o continnons coating of fully cured rexen.

2-F-2F-3 Wl Thivkeess

Wall thickness shall be a3 veepmmended by the pipe tianulaciurer and to the approval of
tho Hngineer.

-E-24 Kittings

All firtings and eallars such a3 bands, tees. junctions and reducers shall be equal to or
superior in pertormance tn pipes ol The swne classification and shall comply with TS
RN

The use ol metals for any part of thess Gllinggs will pol be permitted, However, Lhe
Engincer may wllow the use of fintings of other materials which are commaonly nsed in
e construction of sanitary sewers, provided that the dasign of fitfings wnd pipes are
mutuelly cortipatibale.

FL2-10 Joints and Craskels

Jeints shall be of the collar Lype incorparating mubber tings, All joints shall be capalle
al wilkstanding the various tests speeified Tor the appropriate class of pipe and shall
withatand a deflection of aot less an 1% degreos in any direelion while maintaining
the specified fest pressurms.

Minimmn requiremenls for the mbber rings shall be as specified in BS 2494, Gaskers shall
be of & thickness and design ko provide waterlight joints, 'Lhe joints shall be qualihed
before imslallativn with fall testing accarding tn ASTM D 4161, Al least one test shall
be carricd out for cach dismetee. The Conteactor shall cosure that the jnint mekets ad
jnl ring ale suitable for yse in the prevailing chmoe sail. peonnd water and sewage
ganid i iomy.

All rubber rings shall be of the bype (hal cun pass an acid aping test as direeted by (he
Enginesr withinl any nolicedble detericration in the mechanical or chemival propertics
al e material nzed,

Flanged pipes #hall incorpocare an atonlar gashet at the jointe The gaskers shall
cover the tull faee of the flanging and shall have heles oot in them cormespandmg Lo the
holl hales in the langes, Alremative forms of gasket may be wsed, subjsct to the approval
af the Fngincer. Flunges shall be diilled to B% 45M, meitie mits, Type PHNI16.

22 Tegtine

A-pR2-T - Mo Merterialy

7. Kesing
Al deliveries of resin shall be chooked for comaislency by viscosity and reaetivity mad
refrachve indices. Resins deviating from these Specifications shall nuel be uzed,

fr. Orlerer

Al deliveries of glass shall be checked for comsistency by dry strenpth and chemical
reeigtance o §.0 N sulphoric acid. Fipes shall only be manufuclured from batches of glass
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exhibilicp s3milar serength zod chemical resistant proportics. Showld these properties
change duc to variations in seppliers, the pipes produced Toom this #lass shall be tested
in accordance with the strain eorosion tost az 1 they wore different dismeler or claxs.
The Hngineer may accept lest reporls of FCR olass as supplied by the manufacturer wnd
testing of pipe factor glass may he dispensoed wath.

o Smd or Aggregals

AR deliveries of sand or agerepate shall be checked for comsistency of pradme,
moigtung content and purily.

2-F.2- 112 Mumufactured Pipe

g, JEree cowbosiog Tegf

Control testing shall he camsed oul duciog the moeaolaetre of pipes W accordances with
Section 83 of ASTH I 3262 wsing the specificd test solndon. Conurol lesls stell be
garried ool fr sach diaeoetet and class of pipe.

In the evenl repression curves are noc avaitable or any changes b the pipe wall and
lamingts build-up snidivr the preperlies of the raw materials ar any time during the
manutactore of the pipes, two enmplete sety of conosion s {ineluding a cepression
curve) simll b carried ot in accordance with AS TR 1Y 3681, {ng st shall wse a [0%
W snlution of sufphure weid meintined ol 4 temperature of 25°C + ] C, The other set
shall use o 5% W sohiticn of sulphuric astd maintaingd at a tomperature of 23 C.

Steain comrosion tests shall be run oo o winmoun of & damples from each lor of pipe
dinmeter o ensure that thevy fall above the regrossion curve valoes defined by the
manufactiure -

ko Hvdranlic Tass m Facter)

All pipex ahall be subjected 1o an inteenal Lydianlic pressure fest at the manifaeiurer's
plant pricr to deliverw. The test shall be applied b 2 pressure equal o twe tmes the
working pressure or & bars of water head whichesver is higher, 'Uhs test pressure shall he
applicd for 8 mimmm perasd of 3 minules wilboul syms ol leakape,

All Aliings shall be subject to an inmemal Jom-pressure tost st the manufaclmery plant
prict to delivery. The pressure test shall be carried wut at (1 bar and shall be applicd for a
it period of 3 mimmes withowt siymy of lekage o disress, Tiltings of meoric
comstruction shall be manolacmred from plpe whicl bas swceessfully passed the tesls
defined above,

o ey

A minimwn of one pipe.in cvery 30 pipes, ong per shift, or nme per preduction oun,
whichever s lesa, shall be eited loe siffness o accordance with AS' M 13 2412
"“Tast for butcrnal T.oading Properties of Plestic Pipe by Puralle] Plae Loading”. A
mitimuin & one pipe for asch size shall be testod,

o Toeerltafimed Temsifo Swemerh

kor pipes with imernal diameters of 60 mm and less, o mimmum of one pipe in
every O pipes manutactured shall nnderpo 4 baam test in seperdance walth ASTR D
3261, Section B, A mimimum ol one pipe [or each siee shall be rested,
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g LieingdHardmess Vet

Al manufyclared pipes shell e subjected 10 both a Barcol Hardngss 'L'est in agenmdance
with BS 4344, Part 1, Appendix A and 8 commercial pcewme lest. Doth tests shall be
carmied oul oh ingrnal and exrermal pipe surtaces.

F Lowsr o Tunifion

A minimum of anc pipe for every 3 pipes, one per shill, or ooe per production Tun,
whichever is less. shall be rested in aseordance with ASTM Tr 2584, From each lest
pipiz, o samples shall be wken Jor tes.

Ume sarnple shall comprise the complete laminste including the liner. The second
sample shall comprise (he laminue withowt Lhe liner and shall be split off at the
intarface between the liner and the stuchiml wall.

& Chher Tear and Compilation af Data

Chialiny contral testing shall inelude thotewrh checks of ol materials to ensure that they
comply with the relevanr standards and requirgmemtr of the Specificalions. All pipes and
fittingz =hall wlso be subject W o complete visual izpection before shipmert, Resonds ol
all testz and inspectioms shall he mainteined by the munulfaclursy and mwo copics of
all test certificares shall be forwarded fo the Eogincer.

Ly addition, the Contragtor shall suhmit  all necessery dala wod  manafactorer's
wpecilications of e GRP plpes and joints. ncluding details of raw maleriads, pipe
design, manufacturing pracess, loying instruction: and all other relevant wformation
requited by the Enginger,

fo Test Faliee

m the event of a pipe Twiling the siein comosion tess, too mors fess shall be
perbomed: cne on a pipe from the provieus five piped oed ame on oa pipe from
following Nive pipes, 10 any of these 1wo pipes fails, all pipes of that diamcter and class
which have been manufwciured shall be rejected uml shall be replaced enatireby at the
Contraclor's expense,

Pipe failing oy other test shall be rejectod and an additionad ten pipes shall then be
tested. Five uf these pipes sholl have been sequentially producesd immediately prior w the
failed pipe and five immediately fllowing. [T anvone ol ese 1en pipes fails, then
every pipe sholl be tested, Onlby pipes passing the tests will be ageepied.

All pipes and fittings will bo suhjectod to o wisual inspeciion by the Engineer aftcr
uMaading, =1 Sile. All pipes and fittings that have boen damsged dunng delivery shall be
repamed andior replaced hy the Comtraclor o Qe pipe shall be subjoct to a further
hydeanlic test to be cacied om by the Contactor as ospecifed hecein. Such making
geod and hydraulic esting atl site shall be entirely at the Contractors cxpense.

i Merfing awed e feotion

Al pipes, including et lengths and firtings shall be indelibly murked peior o delivery o
the order mven below wille:

i} The manufacturar’s name, indtrals, or identificwbon muark
fE) The nominal intemal diameler in mm

it The classification, 1.6, pressure mtiog stifluess (fo avoid confiizion, pipe rated at 2.5 or 12,5 burs
shall be marked 2% or 124 and nnt 2.5 or 12.3).

! The date e manofoelure.
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¥} A snitable stamp 1o indicate that the pipe haz satisfactorily passed the regquired nspection and
hydeauliv tesrs at the manafachuer's planl.

''hese markings may be uranpad aither ip one line or in several lines provided that the
order is presonaed,

J. Third Party fnspection

All tests shall he supervised and certificd by a third parly inspeclion ageney approved hy
the Ensinecr, All goats for the nspection spency shall be hone by the Contractor apd
shiall he included in the cost of the pipe.

All pipes shall be visually inspecled on site prior to installation. The pipes shall be free
of defects such a3 delaminating, aiv buhhles, protruding o exposed fihors, oruecks, wr
halez, surfaces non-mpremated with resin which van wllect, due 1o thelr extemt, the
rigidity and nsefulness of the pipe. Defecis extend shall be defined by Manuluclurer
and approved by the Enpieer.

The surfoce of the pipe joims shall be Free of all delects and suface iregulanlies U
can affeet their inegrity. All vopairs effected on yite shall be apreed 10 by the Engincer
and conducred by qualificd personnel rom e pipe mamifasturer.

2F-2-12 0 Loeding Unloading and Teamsporialive of Pipes

GRI* pipes arc made of delicole elastic uaterials and, (herefore, requive special cac in
loading, unloading and other handlmg. Mylon lifting strings shall be used for looding and
wlording of pipes. Pipes shall got overhang trucks or woilers witile baing ransportod and shall
e secrrely tied, Avoid sudden drps o motion whils toading and unlaading.

20203 Storipe Pipes, Fittirgy oad Accessories

Pipes shall he stored on flat pround having no stones or debreis o prevent any damage o he pipe
barrel, It iz advantagreous e store pipes oo timber picess ko Tavilitate placemant and removal
al lilling strinps, Storage of pipes in heights over 2m shall he avoided. All pipes shall be
properly secured Lo prevent ralling, in high windy.

Rubber ring paskets shall he stored in the shade in the original packing. The store shall be air-
conditioner during sutnmer. Gaskets shall bg protected from eaposiie 10 sreases, offs. solventy, or
any uther petralemn dervatives or chemicals.

Ciasket lubriesnt shull be carefully stored fo avoid deoape 10 e eoaaioer. Parially used
buckets shall e properly tesealed L prevent contamination of the lobricanl. I e Iubricant is
enmaminaled by any foreian mbstancs, it yhall be uhandoned.

2. TEST OF DISINFECTION OF POTABLE WATER PTPES AND
Frovide equipment, panges, temporary connections, chlorine and water nceded for Mushing and
disinfoction after all warls has been counpletad,

Before commencing disinfection. flush main amil eflluest is clean and then clean as directed by
the Engincer, 1t 2 tinwes volume of pipe is usually required for such Mushing.

After vlosing all pipeline’s exit, the Cantractor shall L pipelines with ¢lean wakter mixed will
chlorine dose of 20t me per litee, Wit for 24 hours, then messure residual chlovine ber faking a
sumple 1o the lab ang perform a hacteriolopical gest in the presence of the Engineer. 11 ooy
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harmlut siens appear, disinfoetion process must be redune und another test must be taken wntl
the tost gives & resull aceeplable o e Enginger,

Alier the compleiion ot the work, the Contractor must 11l (he reservoir with clear aater
mixcd with chlomine dose of 20 me per Lier and,

1- Wail fiw 24 hours then meastre residval chlorne by taking 2 semple 1 the lab and perdorm &
bacteriological tost in ihe presence of the Enpineer, It any harmfil signs appear, disinlecticn
process nus be redone amd ancther sample muosl be laken unwil the test pives a pesult acecptab e Lo
the Kngincer.

2. Wail for on additional 48 hours and cheek if the water level says as it was, If o the
[ snmibractor has o fix The reservolcs oh his own expense and restart the fewl

The ol of hese tests iz considered to he meluded in the wnil tales of the materials and
warks related o the pipes und reservoies mentioned in the Bill of Quantitica.

2-H  FINAL CLEANING AND INSPECT HON
Gelore the works ave accepied by the Enmneer. the entire pipe svaeem, oeluding all stnuctimes,
ahall be thoroughly cleaned by fhishing o by passing a brush, spheve or vther suirable todl
throwgh it. or by apy other approved method o ensuee that it is clean, and free of ohsiructions
and thul pipe cuns ane pertecthy straight. Bofore tuking over, the pipeline will be finally insprotod
by the Enginger,

21  ACCESSORIES

Refer to Part 1V- MECHAMICAT. WORKS.
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Part 111: Civil Works

PartII1-1; EARTHWORK
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FART 3.1 - CIVIL WORKS; EARTHWORE

3-1-A EARTHWORK(GENERAL)
F1-A-1 DESCRIFTION

Thin werk ahall conslst of clearing and armbbking, stripping. removal of vnsmigahle =nil,
cxcavation, fill and hackfill, and vlher specilied woerks related 1o Qe eartdmed.

3-)-A-2 GENKRAL BEOUTREMENTS

Priar %0 amy cxeavabinn in Lthe streels, o license megquest looether with all deradied deawings
showine the lesations of the cxsavabons and 2 wrllen commitment e reslore the sireel (o Jis
mitial condilion shall be subctived o the Enginect,

Cxeavation in streets and roads shall not comowmee withow! writlen approval from the Gngineer,

Before the commencement of any earthworks or demoliGon the sies shall be sweveyed as
necessacy [ conjunction with the Engmeo®s represeniotive oo establish existing  gectind
levclk.

The Conunctor shall not stam amy sathwork before geiting the Engineer’s approval on the
10395 RECHNS.

The Contractor shall correct all disapproved cross seelions and resahmil them lur approval. The

Connactor shall cxcavate, refill and restore in advanees of hiz program such tnal holes as
he: may teguite [or delenniming e nahue of the subsoil and the location of cxisting
nndergroend servicss and obatructions.

The Contractor shall enyere thet there ace no pipes. cobles, mams or othet seUVices O Properiy
which way be disticbed or damaged by its use. He will take all precoutions nol lo damuge s
servioes and restore these seryices B damaped on his ovwn expense,

J-1-4-2-T Explosives

The Contracror shall at all fimes Bake cvery pos=ible precaniion wnd comply with the Caplosives
Laws ol Tebunom und reguladons reelating o the handling, transporting, storing and wse nf
explosivcs and shall at all times when empagel o blesting operotions post sullicient waening,
Napmert 1 1he fll satisfacrion of the Engineet's Represcmiative. The Contractor shall alse
provide a special praper siore [or eaplosives in accordance with local reaulations and  shall
provide expertenscd mcn with yalid bfastmg heenses [or handbng explosives L the salifaoion
al the Cruzineer wkd the authorities consernad.,

"The Contrastor shall at all times make full Bazon eith wod inform well o advaoce and obtain such
supervision ond permission as is requirsd from the Police and all Gueemment Authunties,
public hodick wnd private paries whosoever concerned or aftected by blasting operstions,
Blasting shall anly be carmied oul om those sections of e Works for which permission in
wiititle shall have been givenm bov the Bngincor and the relevanl aothonbies and shall be
resiricled Lo such hwrs and eonditions a3 mav be prescribed. Blasting within 10 mctors ol
existing watcr mmains will not be ponmitked.
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Elwsing shall be caried vul 50 a8 nor to weaken an existmp structure or lhe Joundations e
pround adjacent &0 the csisting and proposed works. The Coomractor shall take all necessacy
precautions 1o prevent logs injury or accidont b pemons or properly and shall be entirely
liahie tor amy acetdent or damege thal may cesnlt from the use of sxplosives.

Ihe Comfragtor shall sabmit to tha Engineer for hiz approval & melhod statement including
details of the intended drilling patlems, depths of holes, the amounts of gxplosives al each
hscution, amd (he metiod or sequence of setting off what he proposes L ase,

Jafede2r D £l & Creadidip

I-I-A-2-2- 1 Deseriprivn

This work shall consist of clearing, grubhing, memuwving and disposing of all vegetation wnd
dehris within the limity specilied. This work shall also inglude the presecvation feom mjury or
datacement of all vegctation and ohjecws desipnated 1o remain,

3-1ed-2-2-2 Gemaral Regrivemendy

Lhe arcas to he clesred and scubbed shall be as shown on the Plana, us desipoated W the
Specitications or as dirested by the Tngineer. The Enpinesr will designate all trees, shrubs,
plants and other things o remain, The Contractor shall preserve wll things designated to
cemain,

Hefire camying owl worl, [he Site shall be inspected by the Contractor in conjunction with the
Enpgineer to establish its general eonditicn which shall be agreed and rccarded nowniling, and
where in the upinion of fie Bogincer it is deemned necessacy, by means of photography.

Derails recordad shall inclade the locaticn of all boundary and survey boacons, the comdition of
buildings, surfaces lecracing (i€ any), ditches, walercourses moads, wacks, fences. and ofhor
infonmation relating {0 the Site and elsawbere which may be affeeted hy the works.

Tn the case of wayleaves tor pipelings, the houndwries al the waylesve will be defined by 1
Emplover and the Crontractor shall provide, epect. amd roaintain in position from comimencerent to
finul compledon of the Works, in every seclion substantial riober stake ot similar approved
matkers nirl less than 1.5m high indicating the positan of the boundary at SUm or other such
ineevals as the Bogineer may direcl Tn e event of amy bouwndary or sprvey mark established
for the pareee of lend title being disturhed or displaced, the Contracior shall forthwith replace
the beacon. Whoe necessary (he Conoractor shall cuploy the services of an approved licensed
sarveyar Tor the purpose of sotting out bowmdanes.

Bcfiore heginning clewranee i any area. the Contractor shalf wive acven dauys writlen notice of his
intention te the Engineer who will determine (he extent and Lliomirs of such olearance.

All swfase oljects and all wees, stonyps, roots, sod and vegctahle mater, olher protruding
whstructions, nol desipnated to remain shall be cleared wad feubbed,

Within the limils ol clearing and grohbing, ol stwops, rools 4 cm i dismeter or largor,
buricd logs, and all wlher ehjectionzble material shall be removed 9 cm below the existing
pround suclisce o subgrade, whishever ia deeper.

Exeopt in areas tr he eacavaled, stomp holes and ether hales from which obstuctions arc
removed shall be backtilled with suileble mudenal and compacted to )% of Maxoaom Dy
Density,
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‘Tapsail ghall mean the surluee layer of soil which by its hmnus sonjent suppurls veaetation and
is unsnjtable. as a formation to roads and conerele struclures o as @ backtill or hedding malenul.
The exient and depth ol wopsoif thai nesds removyl shall he agreed wath he Ensineer.

'l'opsoll shall be set, aside for re-use or dispose] ol sile as dicecred by the Enginece.
'I'rees to e removed shall be uprosled or ent down 25 near o the ground level s possible. Bushes.

undergrowth, small lress, stucelps and tres roots shall, where dncoted by the
Coygineer, be prubbed out. All heles left hy the swmps or reots shall to backfilled with
auitalle material in a manner approved by the Bopincer,

Maleriabs arising our of site clearanze shall be dizpased by ihe Cootractor off the Sitc, or
where approved by the Tingineer on e Site in 2 manner and place approved by the Tnmneer.

The Tingineer may ceqoire it individual tecs, shruby and hedges ae preserved and the
Commactar shall tnhe all necessary pracanticns to prevent their damage,

Tn the vasme of wayleaves for pipelines and the like, the Contmctor shell preserve as far as
practicable all grass and vlher vepetation ourside the limits of wenches med permanent works and
shalb nul unecessatily destrony crops o any vegelatiun whose emoval would not he casential
to liis opergtiony.

The Comlractor shall take cang at all tmes tn prevenl erosion un every site and elsenhort on land
which may be wifecled by his opacaticns aod the Fnginper may impose such reasonalle
limitalions and resrictions upon the methed ol clearance and npon the timing and seasom ol he
your when clearnce is carried out as the cireumstances warrant

3-1-B EXCAVATION

3-1-B-1 EXCAVATION IN GENERAL

3-f-EB-1-1 Deseription

This werk shall consist of all cxeavadon for struclures, chules, conals, pipelings, trenehes,
culverts, honlwalls, basins, pravel traps, mankelss, inlctz, tetminang walls, roadomays  aad
otfier specified morks,

F-T-0-0-2 Uluwsilecarion

All cxcavation will he elussiled as one of the tollowing:

1 Commoen Dicavaticn Comimon cxeavabion comsisls of e excavation and
disposal of all materiuls of whatever character cneouneered in the work excepl
ke

1 Kook Exeavatiom RBock is defined ae 8 sound and solid mass, layee, or ledpe of
mineral mamer in place and of such hadness and teatre that it cannot be
effectively hoosened of broken dewn by ripping in & single paxs wille o Jate
model tmactor-mamied hydraulic Apper equipped with one digging prnt of
stundunl rnanafachrer’s design adequatcly sived lor wee with and propellsd by a
cranwvler-nepe raolor tated between 383 and 410 net thywhoo] horseprwer operating

i Lowe pear,
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In arcas where e wse ol e ripper described abowe iy impracticable, mock i3
definad a3 sownd matorial of sueh hondness and textore that i canmet he
lovaened or Broken down by 2 manval drifting pick.

Boulders and detached stomes having a volume ol 075 enbiv mefers or mors ghall
b clusanlied os rock

t  Unclassified Excavation Ulnclassified Cxeavudion™ shall be that volume of
cxeavalion consisting of the ramoval of all materinls regardless of theie physical
propertics,

F=i-B-1-3 Crenergl Reguirémients

Exeavation in publis strocis is subject L the Noflowing:
—  TDecree-law Mo, 68 dated 95971089
- Deoree-baw Mo, OF deted 3471989
~  Cirenlar issved by the Prime Minister's Ofhce Mo, 5793 dated 13/377995

Excavation shall be made in apen colling wless tuaeting or beading iz specificd ar
approved by the Engminesr and shall be taken out as nearly as possible 1w exacl dimensions and
lewels 3o that the minimum of mbllinge will allerwords be necassars,

The Contractor shall ensure (he stability and sataty of cosavations and shell mke all measures
necessary b ensare that no collapss or subsidence seeurs.

Except where deseribed in the Contruct or permitied wnder the Comract excavatbion sholl el be
huttered. The sides of all excavations shall be kepl mee and shall where nesossary he
adequatchy auppored by means ol timber, stecl of other type strube walings, peling beands,
shesting, bracing, and the ke Suppurling excavation cost shall be deemed included in the

cxoavation uril s,

Cxewavalions shall ke kept froe fiom waler and it shall be the Contrastor's respomsibihiy o
canstrct and mainizin lemporany diversion and drainage warks and L carey oul pumping and fo
ke all measurcs nesessaty W comply with this raquirement,

J-T-H-1-0- 0 Exeowtior m Brcerss

In the cvent of unsuitable ground being cogountered at formation level or I the formation is
damaged or allowed tfo delertorale, e Cooleactor shafl forthwith infonn the Tngimeer. The
Cumtraclor sholl excavate fo such cxtta dopth and re[ wilk compasted granmlar ot other
approved fill or Class D concrete as the Enginesr may require. With respect wo the zide face of
by @xcavation against which cancrete or ther work will be in contact the Hngineer may requine
that the: neL dimenisions of e work be increascd.

M ey patt of any excavation iz in ermor excavated deeper and oF wider than wheat iz regquimed, the
cxvn deplh andfor width shail be filled with Clyss Tr comoewe or compacted granular or other
approved fill to the orginal (onoalion kevel andfor dimcnsions as the Eaginesr directs on the
conlouulor’s expense,

In pipe mwenches where the pipe 15 noL bedded on or susrounded with conerete, excess excavalon
shall be Glled with contpasted grammar matcrial. Facoss eacuvalion in rock treaches shall be filled
with Class T} cancrete up to 100 mun below the pipe invert,
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Jelafed-i-2 Exomered Meterfady Suilobla for Re-use

Mo excavated malerin] suitable for rense shall be remeved without the approval of the
Ensinear,

Iring cxeavatiom, the Cuntractor shall enzure that all matorial wnleble b reuse are kept
separate 2nd s6t aside and protected as necessary Lo prevent loss or defesioration.

"The materials fanning the surfaee and fovndations of roads, road yerges, tracks and foorways shall
when excavated, and if reguirgd for further wee, be varelully separated, AN bard materials shall be
keept. Fres from sl o oller excavated matetials,

During excavation, the Contractor shall ensare G all gianolar or otber approved matenal
snitahle for filling around and cver pipes shall be kept scpavute aml re-used Toe this purpose.,

Puving slabs, bricks and similar surfaces shall be carefully removed and stacked. Prior to the
commencoment al exvenation, the aumber of badky broken wnd unswilable paving slabs. bricks ete,
on the ling of the cxcavation shall bes pereed with the Engineer.

In verges and edher prass swinces the erass and fop soil shall be siripped and separately
slncked.

3 0-F-1-3-3 Demmagres Cused 1o tha Surfice of Roads

Whene the surfwee of the road damaped cither by the concentration of oraffic caused by an open
exxcavadon, by subsidence or other causes avizing from the operations of he Contractor. The
Conleacior shall permanentdy reinstate the whole of the surface o s origival eonditinn.

I-F-H-t-3-4 Sefetv oo Exoavetions

The {pntracler shall ensure that cxeavation and reinslalement ane maintained in g safc condition
and shall take immedisie aotion 10 remedy any deterioration which renders [he works unsafi.
M in e opinicn of the Kngineer any eacavalon of eeinstatement js in 2 danprerous
condition the Cuomtractor shall immedistely remedy the defeel. Shoubl the contractor fail oo
ey at the rginstatcaaeni promplly, the work may be carried out by others w the Conactar's
LR TETRE.

J-faB-1-3-7 Adachgriosl Exoawation

Mechanical excavation shall be emploved only if the subsoil @5 switsble ond coly o soch
mamier which will allow adcguate suppart of the equipiment.

3-1-B-2

3 1-B2- Description
This wark shall consist of all cecawation for sbruclures, pravel taps, cliges. basins, culverls,

Leadwalls, manhales, ialets, retining walls or other sowctures, and other excavation for
SLrCIUres.
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A-faBa 22 Geperal Reguirements
The Contracter shall notify the Engincer a sufficient time in advance of the bepinning of amy
cxcavation for sbruclures which 0 thor the Engineer may observe the sross-yeelional elevalions
and measuraments taken of the cxisting gronnd and siruelore. Any  malerials remowved or
cxcavated befre (hese measurements bave been taken and approved by the Engineer will nod
be paid for.
The fvwedation shatl be excavated to the outlines of the finlings s shown oo G Mans or as
rmequited by the Fngineer and shall be of sullicient size to permic the plaging of the ull widlh und
lenaths of the footings shawn with full horaonial heds. Rounded or underent corners and cdges of
fonting will nud be permilied.
The excavation shall be eamicd ow W the elevation showl on the plans or as cstahlished by the
Cnmnesr. Mo ¢onchete shall be powrsd prior to the apmoval of the eacavation by the
bognesr, Owverdepth excavalion belew the footing elevation approved hy the Imginesr und
cverwidth excavation beyomd the lateral limits for Maulings shown on the Plans or divected by the
Tnpineer, shall be bockillled with the same class of conprote demignated [or the Tovlms ool
shall be powred momclithically with the Touling, Mo poyments will be made for unawtherized
overdeplhl and overwidih excavation and the congrete hackfill shall be al the Conuactors
GRS
Whare rock bottomn iz seoured the oxcavatinn shall be done in such manner as fo alkow the salid
rwk Lo he expossd and preparsd in horizontal Deds or properly somaled Tor recerving e
congrete, Al loose and disintegralad rovk and Ui stra shall be remored,
Where unsiable material of other nnsnitable material is encountercd helow foundation alevaticn
of roiforecd conceete struclures, the Conteacior, ar the direction of the Engincer, shall exeavale
such . nustable marerial and replace with suilkble and sabie beckl material or blinding soncretc
as shavwm om the Plens or diescted by the Bogineer. The foundation stabilizabion, necessary depth
of excavation and semability of (he proprsed bacld1il marerial shall e approved by the Engineer
priur Lo the Work
Suftable and praclically walerlipht coflerdams. or othar watertight cquipment and matecals to
rainlain a watctfice cxemmtion shall he used whenewer wolec-beoring stratd are encoumered
whove Lhe elevation of the battomm of the excavation. hev shall be sufficiently large e Tive edcy
access 1o all parte af the foundabiom Gorm wid shall be of dimensions not less than thaze for which
payiment tor excavation is made and shall be deemed included i (he excavilion price.
I cofferdwmns have la be uwsed then cofferdams shall be comstrueted sn ous L keep the
excavations free fiom garth, water, icc, or snow und Lo peonil the excavations to be carried 0
depthy up L Lo below the foundation elsvations shown o the plana. They shall Be substantially
braced in all directionz, and of such comstruction as will penmit then te be pumped free af
waler, and kept tree vnti! the conerete has boen placued. They shall be such that leakage san he
kept aat of the comerele or masoiry, Unless othcowise shown on the plans or apreed  updi
with the Eopincer, coffordsms snd all sheeting or bracing shall be removed afler the
complelion ol the conende o masonry, When the bodtom is of sandy or porouwe molerizl which
will not, in the opinien of the Toginesr, peemit the footing to be poured in the dry, it shall be
swaled with concrene 3¢ that it may he pumped dev. The cemenl conlenl water ! cement ratic and
the maximum cuarse aperepate size will be submited to the Eagineor pror fo the worke A seal
eourse sball not he need wnless shown oo the Pluns or autharized i writing by the kngincer. T(
m e opation of the Enginesr, the neeessity fin 8 scal course s due e inadeguate o inpeoper
goffordam comstruetion, he may order e cemovel and'er reconsmiction of the coflferdam, or
permit the placine of a seal coursc at the Contractor’s expense. Other salistacrory methods of
sealing oul [he verler ruzy b approsad.
After the scal sourse har sck, the callerdam shall be cleared of wacer and fhe work completed in
the dry. When weiphted <vibs are emploved and the weighl ulibzed W overcome partially the
hydrastabic pressure sciing arainst the botrom of the fovndation seal, special anchorape such a3
dorwels or keys shall e provided k& fransfer the entine weiahl of the crib to the foundation
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segil, Cnffordames shall be comalrucled sooos o protect preen concrete apainst the dawage fiom a
sudden rizsing of the stroam and to proyent damage o the founddtion by erosion.

The provigion of dewalering equipment and all eperations required 0 maintzin 8 water froe
excavation shall be eqrried ot and considered subsidiary o the ilems of struedunl excovolion.

Muintenanes: of nalural walerweys and wllowanes for 1he passage of surface water during
gonstmetion i3 the Contrastor®s respongibility and any damage occornng in this mespect shall be
earroeled Al the Conlraclor™s expiense.

Fudrlede 2= Fxoweayion for Frundoions af Steuwchoes

The Contractor shall give sufficient notice al saflicient lime 1 advanee to the Enpioser o
enable him e inspect and approve foundations in advance of placement of the permanmenl
werk. The Enginesr may withdraw his appravel i vk iz pot commenced within 48 howrs or the
tormation iz subscquently allowed to deteoriorate.

If the kngineer direets it & betbom layer of excavalion o ool less than 75mm thickness shall be
ladt wndisuebed and subsequently taken our by hand immedrately before conerele or other work 15
placed. Where conurete or olher malerials is to be placed in coutact with the side face of an
ccavarion the Confragtor shall, where Tongimesr direcls, excuvals he last 75mm thickness of the
[ice pmmedioely before the concrete is placed,

Fommations which ame o regeive conorete blmding or a dromume layer shall be covered with such
blinding ur Jayer rmmedintely die excavation has been complsted, inspeeted and gpproved by the
Engingzr,

Surfuues wiainst which permaaent works ave to be placed shat] be ket free of oil, waler, mud or
any material.

Wo pemerete or other mnelecials shall be placed nntil formations have beon appepved. Adeyuate
noticg shall he gnven to the Engineer to enable him Le examine (e formation,

3-f-0R2-2-2 ftock Surfoces Uhider Colorele SIPHCTITES

3-1-R-2-2-2f Carerede Mloced Direcdy on Rock

Kock under ennceete struclures zhall be prepored by picking, boacriop, and wedging or other
methods which will lease the rock im 4z scomd 8 condroon s may meesenably be expecbed
sreording Loy the rock quality.

Rock swiaces shall be chorowghly cleancd by commeossod an and water jel or such mesms as the
Enprineer ey direcl belors concrete s placed.

Fufeli-2-2-2-2 Comerate Plaoed nn {appmg Laver

Where instructed the excavarion shall be taken down 1o 8 depth af 1.0 m below the underside of
the struckre and the excuvation backllled wilh capping matcrials to the requited formation
lesral,

Cappimg mulenial shall be a approved aranular material,

The materiol shall be compacted in L30om layers to achicvie a density of nat less than 3%
maxinem dry denaily delermined by e Mudsiure - Density corve of the material,
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H1-8-3 EXCAVATION FORPIPE TRENCHES

J-1-f-3-1 Description
‘I'his work shall cansist of excavation for pipes laying to the requircd linc and grade.

defaB-3-20 Crenerol Bequirementy
Pipe renches shall be axcavated to the tvpical croms-seclivons shovwn on fhe Drawings, and in na
case shall the lremch width up @ the Jeve] specificd cxeced that shown un the Dhawing:, The
Contraster shall cnsure that al any poinl e widih of the pipe gench is sufficient to permil
the pipeling v be liid, jointed, beddod/znrrounded and hackfilling w be ploced and eompacred
around the pipslime po the Togineer's sadislaction. The minimom trench width for cach tench Lype
shall e computed according to the data given on drawm .

ln ordsr to cnsure B rad eacculion, a medanical crame o shovel is nocessaty to wvond o
major disturbance in the road traffic.

‘I'he mench fnvert lovel and the trench width shall at any location, be g the proper level and
tremedr widih ol (he proper dimensions o allow for sand and'or conerele bedding or surrourds a9
ghooan om the Tirawings wmal dineeted by the Enginear,

Il reyuired by the Enpinger, the extraction of buckfill maletiols by meons of mechanizal
enginey shall be stopped al a leve] bisher fhan that of the detonningd cocavation bollom. As Ty
internal walls, the mevhanical digging shall aop belure ceoching the limits of the outling, 3o as o
prevent Ui engine clows fron breaking op the hottom and the walls. The excuvation shiall then be
campleted by mamal means. The bauom of the trench shall be well levelled and have ik
lompilodinal profile parallel to the pigpe.

Where welding or jointing of pipes andfor neeessaries Is cequired to be dons o the trench, the
same shall be widened andfor decpensd o form bell-hales of sulficient siee a5 directod by the
Fngineer's Representalive so ps o easiby pemmdt the proper excewtion of wl weldieg, connecting
and figing works in all theiv stages, all necessary repairs 1o the pipe and coming. and fin the
thorpugh ingpectiom of all wie operacions.

The length of mench to be kept open at one time shall be detecmined by the Engincer and shall
in o case be exeeeded. The macinnuy Jength of oper treneh shall he |50 meers ar the distance
neccssary o aceapnmodate the amount of pipe nstalled (o a single day, whichever is the preater.
Should thece by any danger that menehas may ervde, then sections shafl be left unexcavatod for
3 long a= possible and Lhe loyiog and tekiilling of pipelings shall fallow excavaleon a3 soon a3
possible.

'I'he excayatgd matorial shall he placed abongside the trench (At least SO0 mm away oo the
trench edpee) in such 2 mannsr as not to inlerlere with the work and to pravent s falling inta
RATTIE,

Should any part of a trench be cxcavated, in o, desper an required, the eira depth shall be
filled up with comerete, sulely al the Contractor’s cxpense.

Trench [ommetions shall be in wndistrxad goond. Where in (he opinlon of the Bnginecer, the
formation is wmauitahle [or bearing, exira excavarion shall be camed oul vader the divection of
the Enpineer and the level made up apin wilh soud s0il material carcfully compacted v with
concrele. This work shall be pald for by the Employer provided il (e snsuitabiliey of the
foomatiom i it doe ko the method of wocking of the Commactor, o which case e
Comteactor shall ¢arry ot the work at hiz tem expense.

ln ¢cofined arcas, whore the pussage ol excavating aquipment is pnpossible, or owhere the
Enpineer's Repesentative decms the wse of such equipmend impracticoble or nndasirabls for any
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rewsom whalsiever, Leench eacavation shall be done by band. All requirements specified sbove
shind] appty o treneh excayadion by hand. Wu ealm peyimenl shall be made for works in confined
areas. Al escavalion, whether in eonfincd or unconfined arcaw, shall be paid for ol wraleon moies
ay speeificd horealler.

I, in the apinion of be Copineer, there s wndue delay in testing the pipelines; remwning
aurplus material; goneral tidying up of areas where pipes have been laid; patial restoration of
maintenance of suifaces, or similar operaticns, then tho Engincer mwy order thul no lurher
trenches shall be opened umtil the auwslanding worek has been carried ot 1o his satisfaction and
the Comtractor shall have ne sround for 4 claim against the Emplover on this aecount,

Mo work will be started om the laying ol pipes ur bedding o any section of freash, wnfil the
trewch Boermation of thar particular seetion has bem apprevad by the Tnpnneer.

mee the pipeline scetion has heen lesled and e bedding and sveround approvcd by the
Copinesr, (he teenches shall be mekfilled b layors ay spociBfed herenfier. Cach laver shall be
separgtchy compacted and any subsidenue resulling fom nsnfficient compastion shall he the
¢ ontractors Liabiliy amd he shall forthwith add 1he neceusary exire material wlhich shall then be
thorrughly compacted.

Unless otherwize zpecificd, items for french excavavion shall spply 1o all kinds of soil,
meluding cck, and e excavation will be measueed for payment in lincar medres measured
along the ceuteling of the pipelme. The cust of tench excavation shall be deemed to inchide for
excavalion, dralling and blasting, to the ecquingd width and depth to undemside of pipe bammel,
finishing the: tremeh houom gy specilied by cemaving vnstable materials {rock, bonlders and hard
spots), digging orcholes whare requited, removing excaveled malerial and sioring it aleopside
the trench lor backlilling whenaver pomuitted, remowal of material that may result from land
slides, remmeal of ldosened earth or teek, meroeval and dispozal of all sxcess aspoil o any
distance, supporting and stabilizing trench walls cithor by timbermy or shonng, dewatering a3
and where requived i na speciBe ilers bave been peovided in the Bill of Onantitics,

i-{-B-3-3 Drmping of backil motericfs

Hauckfill malerials sholl be diveclly wagspomesd by ttucks outside the site and discharged L
Iocations approved b the Fngincer. The rved shall be dwrowphly cleared from any backdll

maleriil.

As for roads maintaincd by 1he mwmicipality, having {ovorable width aod condition. backfll
malerials could be placed, upon the prior approval of the Fngineer, on both aides of the
tremeh; 1he hlacks and slimes close 10 e sidewalls, the sand and the eatth fios from skones next
L the road capter line, 20 a8 ot to impede the fraffic.

F-1-H-3-4 Precoantiees pelotine to ather wrilities

‘I'he conmactor shall take all necessary preeautions Lo protect the insiallations ia the tench,

M arder to choowe v poed Jocation [or e iostallnions, the contracror shall vse a deviee
detect the cablas before digzing wenehes, ar dig by hand, probing holes al his e eapenses,

| aring cxcavation works, i1 the contraclor aolices a slipht ater leak from existing pipes he shall
tunediataly notify the Enginesr and the competont authorilies.

If he eneramtery eleclrival v wleplwne cables or other plpe works. he shall tabe noccesary
measures o provest them, 'he contrmctar remaims entirely  tesponsible belon: compatont
authorities fw eveniual domugees.
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The comtractar shall nod demolish, rmove or repuit my othee ulility ralmmsater pipes, telephone
cables, ele) enisting in the wench, bat in the prescecc of the Tingneer and the vompetent
anthority ot wprn their appreval.

T case these damages occut {breaking of a water pipe, tolephone cabic, clectrical cuble, dron pipe,
che, ), the eontractnr s hound o repair them runediately at his oom expense (providing material
aid labor).

J-1-1-3-5 Waler draingee

The confractor shall cffetively huve al his disposal from the beginning of works all LGEEEIATY
equipment o avoeid amy water flaw and ensure & good drainage.

The excavations shall be kept dey doeyr the works peciod oad eveamally during the period the
Tngnest deems nevessicy,

Warer encountered o the cxeavations, whelher resulOmg Do aguilers oo any kind of infilteation,
shall he drained Lewarde sunps and then dizchatged by the conteactor.

When pemping water fiom the cxgavativn, the contractor shall toke all necessiry MmMeasures to
prevent soil erosion aed wndermining, as well a5 negassary measures o maintuin the structures’
stability.

Thc crmtrackar shall be tespunsible 1or any dapwge eased by water to founduticns or works, Tle

shiall aifiord any evemmdal repaic

3-1-C NATURE AND ORJCIN OF THE MATERIALS
3-1-C-1 CENERAL REOVIBEMENTS

I'hg materials intended G lhe vonstrection of e various work, will he sopplied by the
Canwactor and will come from cxtmaction siles thal will have we be sceepled by fhe Engineer and
must. comply with the Techmcal Specifications,

The approval of the Enginaer decy ni relivve The Contraelur rom his cesponsibility as to the
guality af metenuls lumished o the site,

Ay chonge as to the sowrec of the materiaf will have w he approved by the Engineer,
Furthermore, the Trnmneer has e right doring the works, to ask for a change of source i die
event the qualine is not in complianee with e presen specilications.

ANl marerial musd satisfy the Trench Standard AFNOR aod DU dosuments, American Slandards
ASTM ot British Standavds BS,

3-1-C-2

The limestone quamics must he hamogenevns, joine free with convenient smatitication amd [l
bedding to obtaln material of the required quahty.

The Engincer will accept. ot cofuse the gquarmies in o petiod of 15 days fiollowring the Contractor's
request. The Contracter must, ar his own expense cany out several drillings wnd renches (hal will
gnahla the Fngimesr t appreciote e guality of the propaesed materials.

The cosl o searching for a quany depesit and testmg it oshadl be om the experees of the
L ontracton

—

—
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If during the warks, the cxcavarcd material no longer confurms o the required qualicy. or if the
valume of the wsable proporticn is insofficient. the Coofractr must, at bis own experse, ssarch
for other sics conforming to the specificalivne.

31-C-3 QUALITY AND PREFARATION OF BORROWED MATERIALS

Felalled=i MNorpey

Al materials shall satisty with AFNOE, 1NN, ASTW or BS nomms.

F-falCe3-2 Adentericl Croduiion

—  Material of sand and limestone quarrica:

The filler mugerial shall e oblsined by sieving natwral sand o prowvenance from the sand
quatries, e drain materal shell be oblgned by croshime nocks o provenance from the
guurries. These maleriols shall have a coutinuons erdation,

— Tnocuse of liler and deain materials acting as protcetion agninat washing of anather makerial.
they zhall respect the following condi lione:

di=F
ezl

1- <5 F for the filter or the drain W

Moe lhe material to protect
Mot in caxe of fine granulec soil, (his criterion is not valid tor filter material, The gradetion of
filter materials shall be between Band 5 mrm.
den

___ =8
o

- e

<
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- Liss (han 5% of elements < $0 microns and o= (sand) = 0,1 on,

= Tn cese ol a draining material, the geadation should range hetween from T obo 4 em and less thoo
% of clements - B mierons.

3-1-0-3-3 Rockttll perving Rockfil, Droie and Hilter Materials

Roxdaill, deging and filter matcrials must have sufficton hardness 6 e dischareed in bukk and
manipulated by prwer machines withoul being broken or disinegeated, ‘Lhey must he
heruyreneous, reeee cesistant, nnatfacted by water or aly and showldy't somtgin nuither earthly nor
Organis componsmis, nor zeluhle components. They muost be ol 2 midmoom specifle meight of 2.6
L

14 CRINE I

3-T-C-4-1 Stweliey ard Tesiing Before Chnosing the Lissesrare (higreics

The Contractor must carmy o1t the following wiarks.

3- T4 0 M reeadusion] study on Hha: letestone Guirrics

The Contmelor must prezent i geclopical report giving the following eatimatioms:

a. The geological formation of the quamy ineluding eivverm )z and homoseme Ly
k. The spparcni gualily ol the rock.
€. The rate of fracmires and their maximum width.

d. The method of preparation of te quarry (removal of alkensd matcrials),

€. The methed of exteaction and euploitation tn ohtainsthe besl puasible blocumetric breakope
{hlasting plans deilling equipment, sxplosives, loading and transportation).

F-1-OC-4-1-2Lahavalary Test

The Coulruclor must wke & rocky samples coming from the materials cwtracled from the
quarmy to bo the abject of Tahoratory lests. These bests st lead (o 1he Ballowing ecsults:

- Micra=Deval mirition test)> Z03- AKNOR PIR-572

l.os Angcdes Ahnesion Tesl (< 30)- ASTM C13]
- Porasity = L0

= Lingemfmesd commressiom sicenpth (350 m-"cme]l
—  Chetnical natue of the marerial

= Walumc wright (2.6 Tim")

These 1esls rmoch showr that the matcrial compancats are sk leas 50% from Timestone Grigin.

F-1-0-4-2 CRonging the Limesone Cuwarreics

[n the light of the geological ropot and the Jabomatory resols the Cogeeer chalt pive his
apprive] Tor the wse of the Quarey propossd by the Contractor, His appraval docs net aflect the
reaponsi ity of the Contractor.
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3-1-D FILL ANDY BACKFITLL
3-1-10-1 FILL AND RACKFILL 1N GENERAL

F-1-I-T-1 Drewcription
This work ghall consist o all fill and backfill for strucrures, chutes, sanals, pipelings, colverts,
headwalls, basing, manhales, inlets, reluiming walls, toadways and olher specilied works,

J-A-ER1-T Cremerol Requirgmentys
Backfilling whether in fomndations or in pipe trenches shall be thorowghly compucted by
rummmin and iy subsidence dae to consolidation shall be made wp with cxtra compacted
mabarial,
Shomld subsidence wecur alier any swiace ceinstatement has been completsd the sirfacs
reinstatcmcot zhall firet be romoved. the hallews made up and then he surfoes teinslalement
reland.

Any subzidence that opows adjseent o the Hite of the wawks which 1w atnbotable o the
Comtractor's activities shall ba rainstated to the full satisfastion of the bogincer,

Al surfaces whether public or private which arc affected by the worle shall be renstaled
{fempuranly n the lirst instaoce and when the ground has consolidared fully the Lontactor shall
reinstate the sirfaces permanently.

Tempurary ceinstalement ond permanent feinstatement of all surtaces atfected by the opemtinns
of the Contrastor shall he cwmied ol mmd maiowined 6 he suisfaction of e Bogineer and
the cesponsible authority or owner,

Tempowary reinscuenent shall be carmied ool immediaely ofler (he wenches are backtilled,

Pemmpnent roinstaiomoent alwll not-be carged ool and] the pround has consolidared

completely, The Contmetor shall inform the Enginger before carrping mst this work. Tn Lhe
event of fimher sefllement ecwring aller the compledion of he pesmanent reinstarement, the
Contractar shall make the ecingtaternent good toe the approaad of the Enginesr ur teiponsible
wulhorty.

Unless orhetwize specificd in the drawingz or by the Engincer, for the purposes of emporary and
permunent ceinslatement in bimumen and surfaced roads the surface widdh of tienshes shall he
inereAased hy 1500 am mn cack side of the tench for a depth of 75 swn o provide o solid
abuthient for the swtacinp material, Feinstarement of swrfased roads shall be gamried oot to the
approval of the relevant autharity.

The cesponsible anthotity shall have the right to cany our poonanent reinstmenent at the
Clontrastor s expense.

Escavarion ih open pround shall be reinstared to the condition in which the ground heton:
corcayation was commenced. The fnal surface al the eench sboll Be ush with the surroond ing
fetotnmd,

In verges and other grass surfaces smd aRer the backfilling has been thamowehly consolidated e
topsoil shell be relaid rolled and planted with prass or other vegefation as-dirccted by the
Enginest a3 may be necessary, and waered wnlil the prass Das become well established.
Should the plaoting fail it shall be roplanted as reguircd ntil a satizfuctory growdh s abbegsd.

If at any Hmc any reinslalesenl delecomales, the Conlracior shall cestore it o & proper
cond livn iossediacely.
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Should the Comimactor nol remedy the defact 10 the Engineers sahsfaction, wmy remedoal work
considens] necessary may he nndertaken by the Froplover andfor the responsible anthorily al the
Clonlraelor's sapense.

All wees, shrubs and plarts shall be carefully vensploned and shall be retweped o their
ariginad lcation allee the refilling of the excavations. Botum of old or wmalure fees may be
wared in cases where the wee of the tee males retuen impracticable,

Tup sail shall he carefully set 2side and veplaced at the surface of the huckRlinye.

The renches shall be refilled and rammed solid as specifed o the Conleacr and shall not be
topped op above the omiging] surlace level 1o allonr for settlement

M uny Ilrench bevcomes dangerous the hngincer may call wpen e Coneractor for ity
reinstatement gt three hours' notice and failing this fo have the work done by olhers a the
Conleacle’s eXpensc,

3-1-D-2 COMPACTION OF EARTIWORK

3002220 Deseriprion

This wirk khall cosist of e compaction of carthwark: by rolling or wmping or any combination
af these methads in accordance with dee reguitements for the Moistore Ranmpe ol Tyvpe
designated or orderad by the Enginesr,

I-1--2-2 Lreneral Heguirements

Eazh layer shall he compuacted o o demslty benween N and 45 % of the maximum density. This
misimin density shall e determingd by the AASTITO T 18093, method Iy kest or eguivalent
Standard Test Tor colesive soils, by the ASTM 13 2089 test or equivalent Slondard ‘lest for
coliesionless soils.

In ease where borderline maedals ace encountered, hoth the shove menbivoed wsas will be
utitized and the test which resulls in e hizher taborarocy maximum densify shall he wsed as o
standerd o which the field density iz eompared.

Each laver of earth fil] shall be cumpavted by approseed tunping o shoepsfoat rollers, poeumalic
tired rullers. or olher mechanisal means a3 requested by the Copginesr aod depending oo the soil
Lature.

At localions where il would be impractical hecanse of inaccessibility o wse auch compacting
aquipment, fill layors shall be compacted to the specified requirementz by hand  directed

compaclion eguiplaent,

Whenever fill is plased adjacent &0 strochues or al lwcalions where It is not practicahle 1o wie n
roller, the Nl materiat shall be well mmped by the use of mechanival mmenees or tampers. Each
lazer shall he compacted o a densily equad e of greater thae obtained wmder lhe above rolling
procedure Joe the type of compastion designaied. Fach layer must be approved by the kngincer
hefore the next layer is ploved. When e quantity of work is small, 2 hund lemper may be used
wilh the permission of the Fngincee.

At the ime of compaetivn, ke modslure content of the sail shall be wethin the molsiure rangs a3
defined in the ''sst Mcothods. When the swastuce content of the soil dogs not fall within the
regquired maodsture oo, watge shall be added and thorowghly nuxed with the soil, by approned
methods or the materinl ahall he seraed, whichever is needed %o adjvust the seel o the speuiled
moislure vonlenl befiore compaction.
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3-1-0-3 BACKFILL FOR STRUCTURES

cA-1--3-T Lleseriplion

'I'his work shatl consist af hackfilling with suttable excavaled or bormewed material {Selected Fill
aind Back {11, wniformly distribited amd thoronghhy compacted, around stroctores, chutes, calverts,
manhales, retaining walls, or other alneiores.

Jei-D-3-0 Crenered Reguirements

Steuctuee bockfil] zhall not be placed watil the structure has heen mspocled by the Bhgineer and
gppraved for buckOlhing. T menerl, w0 steuclor: shall be subjested to the pressures of
backtilling or to live loads il three 03 dayy afler the expiration ol the period dasisnated for the
removal of looms, A e direction of the Eogincer, this period may be exlended o
subnormal conng cunditions exisL Dachl, placed acciwnd cebverts, abutwents and piers, ot a
paclivulir  strucrare A3 desipacd b the Hnginger, shall he deposited on beth sules to
approximalcly teach the same efevation at the same fime. Special care shall bo t=ken to
pLevent Ay wodging action against the structure. The slopes bounding the excavation shall be
slepped, when necessuy, to prevent such wedge action, Wheneyer hackfill is placed m back ol
or cer arches, culverts or fipid rumes, e 1311 shall be frst placed midway berween the cnds of
the sucnws, working equally both ways from the center of the structure fowenl the ends,

The materizl shall he placed in layers snd compucted by means of snitable equipmerr, ot by
mtprine with mwechanical tampers or band tampers. Hack layer shall be compucted o a
density equal 1o wr greuter Unm ninety-Eve (95) percent of the maxiruwam density determined by
AABHC 'L 180-74, Wethad T3, Fach successive luyer shall conlain only that amount of marcsial
which will ensure proper compaction. b in oo case shall any laver be greater (han twenty {200
centimetors {compacted measurement) o thickness. Wihen backtilling and compagting armnd
cetiininn walls, extrams care shall be exercized to prevent forwand mmsement of the wall. If nor
speoificd  elsewhers or mdicaled of the plans, the backfill around stichircs  =hall he
complerad to the level of the criginal growmd ar L the Nwished pround level whichever is
lower unless olkewise specitied,

3-1-D+4 LAING TIPE TIRIY

1040 Freparagon of the exconaiion Dol

The exvavation battom shall be shaped according to the pipe's slope, end muosl mol be foesened.
However, if # s liwsensd, e mitial bearing copacity shall be restored b sompacting o by any
wher tieans,

F-f-fig-2 Lepivg hod

Ciemerally, the luying bed shall be executed with selected matcrials (a3 desenbed helow)
axcepr for a sandy snil where it is possible, upom the Enpineer's approsal, fo use the exeavation
bowarn that hos bean leveled and made compact a8 8 laying hed. The theoretieal Unckecses of
the bed under the pipe works shall be al least equal e 10 cm, Nooks shall be performed in order
i tacllitate couplings comonzsticns. T'he laying bed shall emahle the loads 10 be unitoemly
distributed om the suppart surface, 11 shall be necessary to lay pipes in such a way that the preasore
is not concontrated in ome arca,
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If the Jaying bed is losated in 4 drain zonc ar in & purmping zone, 1 is necessay to prevent the
materials el the laving bed o being carricd away fowards neighhoring wals or ingide the
drainagze cquipment,

The preparalivn of the laying bed should not dapage a0 crenhal extemal prodeclion of the pipa
motks,

The laying bed lhickness under the pipe shall be at least cqual to 10 em + 10 of noisal
diameter in cm, for the pipe worky.

F-0-1-4-3 Kand [iff protectmy faver dritial bockiil)

Use only selecled G, sund ot other approsred inaterial complying with following:

Smndard Sieve

Mo # "o Pussing
R 141D

TR T5-10H)

L1a 1074

H 40 a-A0

¥ 100 -1

# 200 -3

Tnitial Backfill shall b used as hogdding material underneath the pipe, and for filing around the
pipe and shove e wop of the pipe (to the dimensions indicated on Drawings) compated 1o 95 %
of proctor maximum dry densily by a compaclinp, machina mimable for memeh width. hatenal
arewad the pipes shall be compacted with propor thols as recommended by Be manodactore,
and as direcied by the Enginesr.

In geooral, the initinl back 11 should be sand fill. However where required by the Tngneer, (he
initiaf backfill conld be granular maternal (or aunuler with hish sand content) acsording to 1he
recommendations of the concemed pipe supplicr.

J-f-Dedged Conerete Encoasemerny

Tn some particular cases {nareow freneh med wllowmp o normal compacting, repartition of
Ipada to be improved, pipes localed near foundations, ofe ), pipes may he eocwsed parfally o
waolly with concrete. Lhe casmg operstion shall be performed according to the details
mdicaled vn the drawines amd 1o e Indications of the Engine.

The concrere coating shall convigt of pham or reindonced concrete, depending on the cases and
gecording Lo The instroclions given by the administration.

The mitimal thickness of the encarement shall be equal to 104 the nowminal diamerer with a
mimmurn ol 10 cm.
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3-1-1-4-3 Muir Backfill

aterial excaysted from lhe tremches ace sitable tor compaction and can 2 vsed as main
backlill over sand protecting layer aponnd the pipes, othorwise use malenal with o moaximmin 3ize
oof 50 s, well graded wnd suitable for compaction and approved by the Engimeer,

T Backfil shall be laid and well compacted in layers nol eaceeding 2000 mm
thick. eampacted o 93 % of proctor maxiomm dry densiy by 2 compachng
maching spitable for trench width.

T Tho nol use heavy compactors over pipe trench ummil there is &0 mm {or ax
requined by the pips supplicrh cover aver the pipe.

T T ihe cowver over the lop ol e pipe is less than G mm (or as requircd by the
pipe spplict). uge comercte cnoasement ay specihied on the dmwings and directed
bv the Enpinger.

+  When backfilling to pipes with cowersle beds and swooounds, do pot staet

buchilling before 24 hours or allow heavy compactors and traffic over the
pipes before 72 hours of placing concrete.

T Tl lenporiry ceessing over the wensh o prevent damagmg the pipes.

F-1-1-5 SPRCIA ;

F-J-D-5-1 Execution Of Rocky Paving

The rocks in accerdance with the requited speeifeations (or (his perticular zoone shall be
placed 1wy the tnwximurm possible position in itz fipal locations, The finishing of the mock
paving demands individual amanpement of eoch Block by weans of a beavy meshanical
equipiment for e big blocks apd by havd cquipment for the smaller blocks, m a roanner that 4
limcar and plain aurface 3% ablmined Iree of iy khobs.

W necessary, in some locations that the comtractor shauld procesd wath Jdlinge e voids
hetween the big blocks by hund width a smaller size in order to obtain & consislenl aml
cotmpact volomsa,

The contractar must ke all necessury measures to ensure zafery and scourity of the sle
while paving with big chunks of rocks,

B-d=d3-5- - 1 R AL

These hackfillg are discharged und leveled by bulldozer in sliphtly horizontal lavers of 100om sfler
compaction. The biggest blocks, oot Wggor than 70 om, ane evedly disributed in the mass.

e cguipment wsed and the nuober ol operations st peovide a gond eompaction with
cesilts being at least equal to those shuined with an ® wons per linear merer of width
vihrating tall, of & vibralion [requency of 1500 to 1800 eveles per minutes with f operativms el o
1.4 lansh speed.

The faces shoufd presenl a cerlain aspect of unlty, For that, the Contractor pooeeeds wy o
classification of block facings o sume sice. The blocks ote sonted ouf at the quamy and
prepured for the JU] Jayer,
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A f-T- - -2 bers el Dheceimy

These buckfills are unlosded avoiding any segrepation and are leveled by oo bulldocer in
slighthy horizontal lavers of 15 em after compactiom. The eyuwipment vsed and the anbsr of
nperations must provide a poed compaction with results being at lenst eygial b those vblaned with
% tons vibating roll per linear meter of widity ol a vibration frequenss of 1300 to 18H] eyeles
per minue at a LB lon'h specd (6 to 7 pussesh Alomalives leading 1o the same degree of
enmpaction could be proposed by (e Conteagtor and submitted to the Engincer for approval.

3-1-D-4& RIPRAT

3-3-F0-] TS RIMEHON

‘I'his work shall comsist of fumishing and placing coe (1) or wore [agers of riprap on a
prepured surlace i cootbemity with the lings, grades, thicknesses and Lypical cross secticns
thnwm om the plans or established by the Engineer,

3-4-10-8-2 MATERIALS

Riprap shall consist ol sggorepele, Inom haed, durable, quarricd or matural stome having an
appacent specific gravity of not less than 2.4, and the abwerplion shall st exceed 5 percent,

The stone shall be freg of weak lanmeliony wnd cleavapes and shall pot disiteprate o
eapisure L waler of Weadering, 'The agercgate shall be round ot angular.

3-]-Defr 3 GRADYTION BECIRNMINTY
Sinall size ripeap pradation shakl b as follows:

SRV E CTPENTNG SI7T PERCEN ] PASSING
N CENTIME ITRS (Thv weighl}

) i3

15 50

10 I+

Wedinm zire riprap gradateom shall be as Jellowas:

STLVE OFPENTM G STZE FERCEMT PASSTHNG
N CERTIMETERS (B weiglit)

41 L

b 51

20 {

J-1-D-6-¢ CONSTRUUTION REDIREMENTS

3-T-D-G -] Suboriely Prepuralion

The Contracior shall, as a part of this work and priar e the delivery ol U misterial for tha
tiprap, prepae the bed surface by sprinkling, bladiop, rolling. and lightly scarifyving where
necessary, nntil the proper slope is obtgined for pipe nprap placios. Howevar, U1 the process of
shaping the bead, the oripnally cotnpacted crust or top portion of the bed shall be dislurbed s liude
a5 possibie. When somploe] and ready (o ripragp construetion. the bed shall be well sompacted,
smoelh, hard and onitorn, all fercgelaritics baving heen bladed ool ad ralled dewn.
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3L fied-I P acimg
The marerial shall be so hadled =5 10 avold segrepation. [ on appresare spreader causes
segregation in the materiol or leaves ridges or ofher objocetionable marks on the surluce which
cannct be climinated cryily or prevested by adjusinent of the spreader cperation, the use of such
spreader shull be discominued and reptaced, AH scgregated materiaf shall be removed and
replaced with well-graded material. Mo “skin™ patching shall be permitred.

Ripraj shall be placed to prade in o mouner 1o ensure that e lager rock fragments wre
unilvmmly distribeted and the smaller rock fragments serve o N the ipaces berween the
larger rock fragmenls inosuch o meanber 33 will result in well-keved, denscly placed, uniformn
lavers of riprap of the specificd thickness. Hand plocing will be required only to the oxtent
necessany Wy seoure he resulls specitisd aboyve.

All bumps and depressions and thickngss deliviencies exceeding he specified tolerance of five
{53 contimelers shall be conrected by vemoving the defeetive work or by adding new material
as directed by the Knginger,

I-I-T6-5 SMALL S840 RIPRAN WITH BITEMINGLS MASTIC

3-F-Dfe-5- 0 D lendlom
Thiz work shull consist ol forishing and placing onc {10 or more lavers of nprap, e a
praparcd surface, and to fill the jomls belween (he stones wilth sand-asphalt wastic in contonmity
with the lines. prades. thicknasses and typical cross scctioms shawn am the plans or established
ko the Fngincer.

Fejallefi-3-1 Murerialy
Jefudbethefic 2- f {1radztion fequiremendy
Riprap shall consist of agpregate, fiom bard, durable, quarmed or osloral sione baving an
spparent specific gravily of ool less Owan 2.4, and the absorption shall not exceed 5 pereenl. The
stone shall be free of weak laminalions and cleavaaes. and sholl not disintegrate on expesare
Lo weater or weathednp, The aporepare shall be round or angular.
Smmall 2irc riprap gredalion shall be as tollows,

SEVE PERCENT PASSING
- : ;

SI%K 1N [Ty weirhi)

CENTIMET

kRS

a0 104

15 5

11 0

Saml-uxphall shall consist of 4 hat=laid mipmrs of asphalt and minera] ageregules conlvomng 1o
the regueircmoty helow:

AARIITO SIFVE FERLCENT PASSTNG

1.2 inch 100

3 inch 80 o 10H

Mo, 3 251 TS

M. 112 2w a7

Mer. 413 Tt to 26

(RO W18

Mer. 21H] 4 ta 10k

Aaphalrie hinder 16 % by weiplil of the apgrapates

- Page 10§ of 259 A0Sty ] ] gl

= =



3 f-DH0-3-2-3 Phsiced Regeivemrts far Somd-Axpholt
helieecil Ay tes

Minetal appressres for “sand-asphull™ shall consist of fine aggregates, and filler material if
requircd. When the mrading of the available sagrogales W delicienr in maverial passing the
AASIITO Mo, 200 sicye, mineral Gller shall be added as approved by the Engineer. Mineral
Btler shall cunsist of finely divided minemal matler such as rock dust, including hmestone
dust, slag dust, hydrated ime, hydeanlic coment, or other suable minerad motler.

The: cumbined mineral aegregate shall meet tie Jollowing physical requirements:

1 Lioas of Sedivm Solfate Soundness Test CAASIITC T 104) 10 ereent o i
4 Loszs of Magnesinm Subfule Soundness Test (AASHTL'L 104 |2 percent maxinum
T Loss by Ahrwsiim Test (AASITO 1 90) 40 percent mAximum

* Thin wnd elimpaled pieces, try weight (lager than | inch, hicknass 3 parcent
less than 1'3 lengih)

T Friakle Purticlkes (AARIITS T 112) 025 pergent raximum
T Sund Tryuivalent (AASHTCHT 176) downmined alber all processing 43 minimum
excopn for addiion of wsphalt binder
t Plastivity index [AASITTO T R0} 3 Iaximmm
Asplalls

Asphalis lor “sand-asphatt” shall he pelrolewn asphalt cement, prads S0-70 penetation,
gonfoming Lo the Tallowing raquircnients:

Diasipmalivn Tast yathod Recuwirement
Penetration, 25 degroes C. [ arams § seconds AASHTO T 49 G710
Vizeosity at 153 degrees C ASTME 142 100
Flash point {Cleveland) cpen cup, degrees O AASHTOT 438 2322
Duciility or 23 degraes AASHTO T 5t 190
Solubility n organic solvenls, peecent AASHTO T 44 Q9.5

The asphalt shall he prepaced by the refining of petroleum. T shall be uniform in charcler
artd zhall ot foam when heaed 1o 1767 degrees Celsins,

Job-Mix Approsal

A least ity {308 days prior to the dae he poends to bagin production of plant-rmid “sand-
asphall™ mixlures, and after receiving approval of the yreremites [rom the Engincer, and afler
veceiving the approval of the source of asphalt, the contragtor vhall muke writcen raquest for
the gppruved job-mix formmla from the Bngineer.

The joh-mix formuly shall combing the mineral arrepmies and asphalt in sueh proportim s g
produce a mixture gomborning Lo the following eomposition hmits by weighl:

PLRCLHWT
Towal blineral Agpgregates B - 54
Maphaltic Binder 12-164
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When tested] according to the Marshall method, the bituminous mistyre shall confomm w the

followin g requiremenis:

Stabilily (hilogratms) 8 minbmm
Flow (millimeters) 24 -40
Vaidz in total mix (percent) 10-50
Winds Glled with agphalt { percent) T -ED

All wial mixey shull be prepured and fesied by Lhe Conteacoor. Results will be submitted to the
Engineer and, if neccssary, direet the Contractor to readjnst the Plant to maontain con(urmity o
the job-mix fimmula. I during, producrion, e egrading of the agpresates alters. the mix shall
be rodesigned and the plmt read)usted ws oulbined abie.

The wistslnee ol the Loginesr i the prepaation of the job-mix fornmla in oo way relicves
the Contracror of the respomaibilily of modocing o bilummiree midluce meetiog e
requirenents of the specificacions,

Preparation of Sand-Asphall hlixlore

Dicied veerepaie as specitied for binminous construction shall be combingd in the plant in the
praporticnate mnoimts as approved. Asphall shall e mireduced mbe the mixiore aeconding
1he job-mix [ormula,

I'he jnitial mixing tane will be designatesd by thee Comtracior. hlixing Gme way be increased by
lhe Coginesr it additional time iz pecessary to obtain & homogencous mixpny: md saisfeliry
Couting.

The temperature of e asphalt, execpt for temporany fluctuations, shall nat be laver than
fowmtmen (14) dogress C beliw the empemture of the aepmesaie al the lioe the twio (2)
materials aneay the mixer or plug mill.

J-1-T-a-3-2 Construciion Begurivemeonts 3-

{-D-f-5-3-f Suhgrade Freporatium

The Contractor shall, a5 4 part of the work and pripr to the deliveny of the mutenal lur riprag
and sand-uxphall mixiers, prepare the bed sweface by speinkling. blading, rolling, and lightly
searifying where nessssary, unbil lhe proper slope s oblained. Tewever, i fthe process of
shaping Lhe bed, the oripinally compagted @mst or top portion of the hod shall he distorbed o
lille as pousible. When completed and veady for riprap and zand-asphabe consirection, the bed
shall be mell compacted, smonth, hard smd onifonn, all imegulanlies kaving been bloded out
anid ralled dimeen.

3-f-Ik-5-3-2  Plocing
‘I'he material shall be mer handled sy e weind seprepalion. T an aparepate spreader Sauses
seprecalion i the material o leaves ridges or othor objestionahle marks on the surface whish
camme. he eliminated ewsily or prevented by adjustrment of the speeader operation, the nse of suzh
gpredader shall be diseontinmcd and replaced. Al scoegated materiol shall be memeved ond
replaced wilh well-rraded mareslal, Mo *skin™ patching shall be permitred.

Riprap shall be placed to grade in A manner oo ensure fhwt the lorger rock (pments are
uritlvrmly distdboted and the smaller rock feapments zerve to £ill the spapes bobweon the
larger rock fragments in such 2 manmer as will resoll o well-keyed, densely placed, onitorm
lavers of riprap of the specified thickngss, Hand placing will be mequired only to the extent
noceRsary to scoure the mesuly speeifsd above.
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All lumps aod depressions and thickness deficiencivs exceeding the specified tolerance of Thve
{3} wenlimeters shalb be corcected by remonving the defective work or by adding new mualenal
a5 directed by the Fnginger.

Aler placing the stones (or riprap as deseribesd above. in surfaces and thicknesses wpproved by
the Enginger, the Contractor ghall [ all the juinls between e stones with the approsed sand-
asphult mastic,

At least thirty {30 days prior o the dale 4 begn plecing of plant-mized “sand-asphale™
mixlwres, aml aller cecelving appraval of the sand-asphalt job-mix From the Engmeer, e
Contractor shall make writden reguest [or the approved method of tanspor and placememt of the
samd-asphialt from the Enginger. No mixbore shall be placed prior o the Gngineec's approval
al the Contmaetors methods and procedures for placing the mixmec.,

All mixed marerial shall be deliverod to their final location in lme ta penil the mixiuea o be
e durime duylisht howrs.

All biluminous mixmees shall be delivered to their final locatinn at & empemlure belween 139
degrees U - 163 deprees © Mixlures delivered at lowar taimparatines shall be discarded,

3-4-41-0-5-3-F  Weather FLimitatiom
Yand-asphatt mixtires shall b placed anly whim the gic emperatore 5 o (4) degrees ©© or
ahowe, mmd when the wealher is nor fopey or rainy and when the eisting surfeces free ane [ree

from naoistuns.

3-1-E TESTS O TE !
3-1-E-1 LIS METHODS

F-P-E-T-0 Mebwepore - Pherdiny Crreye T agr

A Meistire - Density Curve (AASHTO T 18193, Medued T or equivalent srandard} will e
determimed Gor each type of soil to be wged in the consttuction of the work fo determine (he
Maxinum Lensity, the Optimem Moo content wed tie Maisiwre Range eequired of the sail
for sulisfactory compaction, The figld density and actusl Moisture Content ol the voipacted
embamkmenl shall be determined by fleld curves according to AASHLIO ') 191 or cquivaleni
standard.

F-i-E-1-1-1 Moxwrmint Density
The: Muximurn Dy Densiny as detctmingd by the Maoistire-enaite comve shall be the density Lo
which the Figld ensity is refemed br comparisan or percentape for each oepe of soil naed in the
wirrk.

F-d-E-1-1-2 Cpdinrunt Moditiee
The Cptimum shall be e moistace confent corresponding to the Maximum enszity on the

Mleismre - [nsity surg,

3-1-E-1-1-3 Maolsture Bange
The Moistue Ranee shall be the limis of moisture content of cach Lpe of sl wih die

Cptimum memisbume us @ relerence.
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F-0-F-2-T-4 Fiadd L rensioy
The Field Density sholl be the density of the compagted €l determined by the Tield Density 1'ast,

F-4-F- 105 Mnivtare Comter
It iz the perceatage of moislue o (he specimed based on oven dry mass of sml. The
Woistire Contznt shall be the aemal moishare content of the smil in he compacted embankment
at thr time of compaclion.

A S-E-1-2 Relafive fenvicy Test
Tor cohesionless free draining seils or which Impact compaction will nor produee a well-
defined Molsture-Densily relationship carve, the test for the Relative Thensily of Cahesionless
Soils (ANTM 1¥2040 or equivelent Standard) shall be used to derermine the relatrve density.

Relative densily i delined as the state of compagtosss of a snil with respect wy the loosest and
dansest stares at which it can be placed by Lthe Tuboraworey peocedures desoribed in ASTW T2
or equivalerl Siandard, The Field [density and actunl boisture Conlenl of e compacted
cmbankment. shall he deermnined by 17eld tests according to AASHLIG ' 14195 aor T 356-86 ur
equivalent Standards.

F-1-F-1-2-1 Refovive Densily
Lhs Kelutive Trensily as detennined by fhe Relative Density Lest shall be the stmdanl o
which the Field Dnsity is referred for comparisan for each wpe of cohesicnless soil used in the
Work.

d-d-R-p-2-2 Firdd Demsizy
'I'he Field Lensity shall he the deosily ol the conpacted £l derenmined b the Field Density Tesl

F-I-E-1-2-3 Muoisture Uonfens
L is the percentage of moistre in the specimen hased vm wven doy mass of soil, The
Muisture Comtent shall be the ovtual moisiete content of the soil in the cowpacted Gl a the Line
of compaction.

3142 GERLRAL PRESCRIPTION
'I'he Contractar shall keep o comstanl contol oo the works by mean of festz, nnder the cantnal alf
the Enpineer. ‘I'hesc tests shall be done in v lahoratory site fit with equipment and st@=ff
persamoel in oorder o accomplish the necessary bests specified below and beloee without
delav, 'hs list of equipment aond sali will be submitted to the approval of the Engineer.

The Conractor ¢an evenfually subooniract 4 part of the besl o specialieed loboranories,

The Cuntractar has to submit to the approval of the Engimeor, the labnmatmries as well as the list
of tost to suhcontract.

The appeoval of the bngircer to ondorteke the fests o hese laboratodes docs oot relicve
Comtracior rvm his responsibilicy

If the Fnginesr refuses tn give hiz approval o weomplish cerain fesrs outside the working
fiell the Comuctor will have o wndertake thom in the ficld lahorelry ond aquip # io
COMSRU ETES:.

If during the works, the Fopgineer is ol sousiied by the progress of the tests. a3 plannezd
by the Contractor, he <an ask the Contractar to madify his amangement..

‘The meeessuy Llests and samplings shonld be undertaken according to the recimmerndalions
af the French, American and Hritieh speeificationy ur others spreed by (he Engineer.
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The: {omivaelor muosd 1ake inta consideration alk the necessaty expenses forr

The sampHings junderloken by the feld seall ur by a specialiced Labaea o).

‘I'he transportation of the samplings fram the ficld to the labematony.

The vanservation and treamcent of the samples hofore the tests.

The lezts and tie cesull reports.
The nymber and types of wests listed belowe and above are provided for the comrol and good
execntion of the Coniragt. T'he kngineer enuld reguite ather exls ot nerease he regoeency of the
lests and (heir nwmber, f doubting their conformity with the speeifigations. The Contrucior
will have to undortake these supplementary fesls om his expenses, withool any claim o price

[ JEiLs.

ol b =

31-L3 TESEN ON BORROWED MATERIALS
Al borrow materal far the constwction will be tesled belore wse, The Cobttactor munst
subimil 1o the Eppineer as socn as possible and at the latest 15 deys alor the dute of e
notification of the cunbracl a detatled program and thee Gime program of the tests,

3-I-F-3-] TESTS ANIYSAMULING RELAVIE T THE FILTERS DIRATYS AND ROCKETLL
MATERIALY
& LIn quarmy rofior to reluted paramaph sbowe.

b During execulion:
The negusanry lests Tor e appreval of the Tihers and diains materials are:
Hieve analyziz
Specific sravity
Prosowsr (Wiweo necessaty)
—  {ompressinm tests on angine] recky matenals.
I is necessary to undertaks A scrics of tests por 2080 m* of filter, drain and rockfifl and
whim requesled by the Cizineer.

3-f-F-1-} TESTS AND SAMPEING RELATIVE T TIE INITEAL. RACKNILL AMAIN BACKFILL AND
SELEUTED FFLL AND BACKFILL,

a. O quacey celer 1o related paragraph alxee,
b. Durmng execotion:
The neceysary eals e the appeoval of these materials e

—  Sieve malrais
—  Specific zravity
- Proclor.
Plusticity Tndes (Wlien nacessii)

k is necessary to undentake a series nf toats per 100 m® of inilial back 1, Wain backlill

and Jelected Fill and Backfill and when the requast by tha Enginear,

3-1-F WIRE ENCLOSED RIPRAT (GGARIONS )

AH1-F-1 DESCIROTLEL

‘I'hiz weork shall cansist of the installabon of wire-enclosed riprap (eabions) in the locations
desipnatad on the plans,
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31-F2 MATERIALS

ISP Appremine

Aporeante for eipeap shall be hatd, dwable, guamied or nuloral stome haviog, an apparcot
specific gravily of nol less than 3.4, and the absorption shall not execed 3 percenl. The stume shall
be free of wedk laminations and cloavages, and shall nol disinleprale on exposure e watcr oF
weathering. The meerepale shall be round or angilar and not less thn 95 peveenl ol the stehe shall
ba retaincd ona soreen having 3 imch squane opemings,

3-0-F-2-2 Wirveecnelosed Riprap (Crabions)
Cabivns shall be constencted of wire mesh, I'he wire mesh shall be mude ol salvanized steel wire
baving & mimimum slee of 0120-nch diameter (L% Witc Gage b 1) The tensile sirenpsth
of the wire shall be in the range of GHLOM w0 35,000 psi determined n accordance nith AN TR
A%0%. The minimumn zing coating of the wire shall be 0.8 o7 fsq.ft. of imeouled wire surlace a:
datermined in accordance with ASTh A0,

Sehvedue, Gie, and amoesion wire shall meet the samc strongth and coaling reruiternents
specificd ahowe for wirc nsed in the wire mesil.

3-0-F2-3 Fabrication
The wire mesh shatl be twisted o form bexagonal opeeings of weilean size. The maximum
lincar dimenzmiom of the mesh opening shall not exceed 4-1/2 inghes and the mrea of the mesh
openiing shall not excesd ¥ square inches, The mesh shall be (abricated i such 2 manuer a3 to be
non-raveling. Won-taveling s delined a3 the ability to resist pulling apar al any ol the iwists
or connections Erming the mesh when a single wire sieand in a section is et

Cahiomys shall be Tubricaied so e sides, ends, lid, aod diaphragmy can be ussembled of the
sonstrustion site inko metangular baskets of (he specified size. Gabicos shall be of single umt
camstruction-base, 1d, ends, and sides shall be, either woven inlo o sinple unil oF one edpe of
these members comncewed Lo the base section of the gabion in 4 wmanngr that strength and
Nexibility af the poior of conncetion is @t least egual Lo b of the mesh

Where the foongth of the pabiom esceeds its horizontal widdh, the gabion shall be equally
divided b diaplwagms of the samc mesh and pauge as the body ol the paldons, Into cells the
lengdh ol which does ned exceed the horizontal width, The gabion shall be Jumished with the
necgseary diaphragms scoured in praper position on the base in a4 manner that noo addiiomnal
Lyingz aL this junclion Wwill e necessary,

Al perimeter sdees of the mesh {oeming the gabion shall be scoavely el bound vr selvedpes so
that the joints farmed by tying the selvedpes hose at least the same smength as the bady of the

meste.

Selvedze wire wed throngh all the edges (perimeter wire) shall not be Jess than I [4R-inch
diameler (LS, Wire Cage Mo, 99 and shall meed ihe same sicenstl and coating specifications as
the wirg meuh.

Tie and cunnection wice shall be supplisd in swffieiont quanlity L securely Justen all edpes of the
gabion snd diaphrapme and o provide tor at least four cross connecking wires m cach cell whose
height is equal to the width and at leask tweo cross comecting wires I each cell whese heipht is
eme-hall the widlth of the gabion. Crosz conoesting wirck will nnt he reguited when the heipht of
the cell i3 eme-third the widih of the mubion. Tie ond connection wire shall meet the same strength
and coaling specitications as the wirc uaed in the mesh, exeepl thul i may be as moch as o
gages smaller.
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In ligu of tic wire, tao-paupe galvanized hog rings moy be used to conneet adiacent basksts and
tar secire basket lids., Spacing of the lop, iings shall not cxeped 6 nches.

Vertical joinls in ke completed work shall be stappered at approsimawly 13 or 142 the
lenath of the fill baskey:.

3-1-F_2 4 Tmylofioiion

The mabins shall be plased an & smaoth foundation, Final line and grade sholl be approved by
the Hngincer.

Tach adbjon wnit shall be assembled by binding together all verticub edpes with wire ties om
appraximately 6 inch spacing or by @ conlineeus piece of conueeting wire stilched aronnd the
vertical cdges with a coil abuut every 4 inches. Empty mabion wiits shall be set to linc and frade
ax shown un the plans or @s dirgeied by the Engineer. Wire fes, hog rings, or connceting
wire shall he wsed o juin e units togothocr Mo the swone manper as deseribed above tor
axsetibling. lmernal tic wircs shall be uniformiby spaecd and sceurely fustened in each coll of he
Ftructune.

A standard fonee stretehuer, chain fall, or iron rod may he wsed v sleelch te wie baskets and haold
alignmetd.

''he pabicns shall be Glled with stone carcflly placed by hand or machine o assure ulmpment
and ovoid bulpes with 3 minimum ol voids. Ahernate plasimg of rock and cornection writea shall
b porfiemend unlil the gabion iz filled. After o pubion has been filled, the [d shall be bent over
il it meets the sides wnd edges. The lid shall then be wecured 1o the sides, ends and diaphrapzos
wilh Uhe wire ties or connegting wire m the mactner deseribed abnve for assembling.
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FPART 3.2 - CI¥FIL WORKS:CONCRETE

3-2-A CONCRLTE

3-2-A-1 DESCRIPTION

Conerote shall eomgist of o mixlure of certenr, water and Apgrepates without wim-enlruming o
wiler-reducing admiohwe onless specifivd ofhorwiye.

DPrecandions arc moquired to minimize e sk of alkali ageeepate reaction, The Contractor shall
demonstale the adequacy of his proposals when he aupplies dewil. of his mix design. Loless
othorwise agreed, when caleulaling the cementitions alkali contribution, the mexmum vement
cenrent in the schedule shall be used

When calenlating the wlkali conteabotion of cement replassments Method, A of Clawse 3.8 of 05
5328 Port 4 shall be nsed.

3242 COMCRETE MATTRIALS

J3-2-4-21 Coement

The: Lypes of cement 1o ke wsed 400 in gencrl: coment fype P for ardinery conorele, ceosht tepe A5
125 for hydraulie eomercle md sellole mesigting cement gype P-RME or P-RSS for concrele
ewpuseld Lo sullake attack. 'Lhe coment classes should be ws defimed by e Lebanese norms
LIENOR, However, the Enpineer has the right to impose the nse of amy type of cement i any Lype of
eciceete and i amy shmeture according Lo the conurete exposure and other conditions,

F-2-A4-2-0-1 Mixgrgr ef Cements

{nly one (17 pe ar brund ol cemenr shall be used in amy ooe smeetursl member. Mraang of tpes
o rands will not be permidtted.

A-F-d-2-0-2 Tewns amd feceplocs

Cioment rhall be ested G conformance with Lebancss Momms or AASHTO M B3 ur Gritish
Standard 12 and shall have w compressive strenpth of standard cement merfar samples ol
twerty-eight {28} duys o notl Jess than two lwndied tifty (250 kilowrams per aguare centimeter. Atl
cemncus i snbjest to the Rngmeer's approval and shipments of cement shall be aegnmpanied by n
munulicioreds Certitisate of (maantes andfor laborlery lesl ceriificoe. The Eagineer reservey
the riwhl wr order a cetest o the cament at any dms, Approval of a coment quahty shall noy relieve
the Comfractor of the respanyibility ta fabricate conceete of the specified strength, The Conrwstur
shall Bear all costs 1 connection with the Ceortficates of Guaranies and lobaraloey testz, When
tests of factory ar field tests subseguent 1o the ciiping] appooval tests show that the comenl does
not comply with e specificadions, the ontite consignment fum which e sample nas taken will
be rejectied wnd the Contcactor shall immediarely remove the tejested matenal rem the site and
replaga it with cemomt, which mests the reguinsd specilications,
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J-2-A-2-1-3  Srarwre

Storage vupacily shall be sniticient to et the requirememnts foo 30 {thnty) wotdng davs unless in
the opinion of the Engincer the sumply from the manefecturer 35 se limied tat woe sioage
copacidy i ecessary, Cement zhall be stored in moisture-proaf storage sheds i such o mumner Lhit
the oldest s weed Bral. Weilher sfale, vaked nor reclaimed or re-sacked cement shall be vsed, The
Contracter shalt not stote coment i areas suhject to flondmpe,

{'ement remainmy in bulk storupe ol the will prior v shipment for mere than sis (&) moaths o
gomett stored n bags o local storage by the Comtractor s a vendhor [or mae than tse (3)
memths after shipment frean the mill, may be cetested before nse and will be rejected if it fails to meet
amy of the requircimerms of these spocrficatinns.

12-4-2-2 Agsresaiey

3-2-A4-2-2-1 fime damregrntes

Hine apgregates shall comlorm 0 AASIITO MS and shall consist of naturad sand of sand
gquivalent of mere than §0%4, or, if gppmved by the engineer, croshed rock bayving bard and
durabbe parlicles having similar clacaeteristics: 100% passing 5 mum sieve, 5% 1o &5 %
passing 1.25mm and 3% o 0% passing 0,13 mm sieve. The percenlage of paricles passing the
O.0%cun. sieve should be less tham 3% for natural sand and 5% for crushed sand. The fine
avprepaies shafl oot conam tanmdul molerials swuch as inon pyrites. coal, mica, shale o similar
laminated marerials such as flat and clongaied pariicles or any materals which may atmck the
reinforeement o swh 8 fwm or o sofficient quanticy a5 to adversely affesl the stremplhe
durabifity and texomre of the simoele.

Jedefutaed Coarse Aggreges

Coarse aparceaics shall ernfonn to AASHTO MED and shall comarst ol pravel, croshed praved. or
crushed swone Tree Trom coating of clay or other deleterious substanegs. Tt ghall not contain harmilul
or Ay other matcrials in sueh o form or 10 sulGeient quemtily us 1o adversely offiact the srength and
durability of the concrete, I ncecssary, cosrsc ag@ugate shall he washed o remove deleterious
smibvstanices or for comsi sy of soierele color.

3-2-4-2-2-3 Ciombined Agyrevaley

Combined agpegates are compsed of 2 miawre of comse wperezales aod fine aperceates, They
stenll be wsed anly in proportons with the prior approval of the mgmeer. Tn no cese sholl meterials
passme Mo, 200 (k075 mm) sieve excesd 3% by weipht of the combined apgregates.

3-2-4-2-3 Hater

All zomegy of waler e be wsed with cenvent whether for Dixing or cering of ponoete. ar
sennpaction of backfill around the eanercte sbruetures, shall he approved by the Cosineer, 1f ar any
lime during  comstuction, warer fhom an approved  sowres  bogomes  unsatisfucuwy,  the
Contractor shadl pronvide sitis Gaenry water from ther miin Sources.

Waler shall be (ree (lom Injurious quantities of oil, akkali, vepctmble mator and sake ak determined
Iy the Enginger, The wator shall be rewwmehly clear and shull conloin 0or noee than «ne guarkes
{25} percent solids by waight, Worer shall comply with the roquiroments of AASITIC T26 and
HS 3148, If the sperilic comlucimes js less thon 1500 micro ohums per cendimcter the ftal solid«
cottents requirgment may he warved.
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F-2-4-2-4 Aclmiviure

Where directed] b the Enpineer, all the necessary additives shall be nzed (Al Eotraincd Agpcnot,
plastiviers, proteclom ol comerele m conbwel with waler (mame the evapemien of  Bimnes,
watcrproofing, ctey. I particular @ retarding admbaune sct shall be ueed. The admivbire mopored
for nse shall be approved by the Enpinest bafore it is incorparated tnta the Wouk, The adiDoure
shull he Ivpe 13 as specificd in AASH 1T W 194,

3243 ASSEMBLY AND HANDLING OF MATERIALS

3-2-4-3-1 Asgembdy of drpregates

Mgprepates shall be ascembled o =weh guontities thar sufficient marerial approved by the
Copmineer i available b complele any conbnoous powr necessary (o strucluess. The batehing sile
shall ¢ of adequats size to penuit the swockpiling of sufficient, non-scerogaed matoials, having
proper aod whifortn moisture copedl Woenswe cofilinuous and woilorn operaticn. Aserecales
shall oiter the mixer in a manmer approved by the Fngneer and in koch 2 manmer t0 enswre that me
matter toreien o the concrete or matter capable of chongzing the desived proportions iz incleded, In
the event twr (2 or mome gices or Bpes of counes or fme wyrepales are osed on the same poosject,
only ona (1} size or pe of cich azereyatc may be wsed on one 1) cOARUDNE SOMGTGE POUT,

J-2-4-3-2 Bockpiling of Ao ey

All appresates shall be stockpiled befoe vse in cider oo prevent seprepdtion of Jnatesial, o
gnaae @ mifm moisture content, th previde unifonn eonditioms for - propomtioning plamt
control and to aid i cheaining soncrere that js wiiform as to maretials md moistura cofent,

‘The usc of cguipment or methods of handling aggregates which roanlts in the degradation of the
arpreaates i3 steictly prohibited. Bulldomers with metal teacks shall nor be wsed on coarse
agereanle stoclpiles. All equipmenl wsed Gw hendling aweprecates sholl be spproved by e
Enginzer,

Stackpiling of worrersies shall be in the manner spymoved by the Enginesr gnd in addibiom, every
precaurion shall be taken to prevent sepreparion. Segrepaticn shafl be provenred by making no
luyer hipher han ofe end one-lodl {13y melens and o two (20 o moce lueers are eeguired, each
smeocssivie Imyer shall not he allowed 1o “zone" doven cver the nost Tovwer |ayer.

Aprrepnles shall o be stochpiled apamst the supparls of peopotiioning hoppees and weighing
devices.
Apremles shall be alwekpiled and podected o featioes which preclude comluminulion by
brackish groamdramine during perieds of high water or contaminatgon from othor sosrees which
might detrimentally affect the asprepaces. Contaminoered apgprepates zhall pot be used in the
cracTete.

Whet required, the aperegate siockpiles shall be sprinkled with water, twebre (12] hours prior to
e, b maintin & motsiure comber in the aguregate eguivalenl W the water shaorpliom value of the
dpreaate 43 determined by AASHIO T B3 and AASLITIO T 85,
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3-2-4-3-3 Segrepatinn

Scgregmicd aggeogars shall mt be osed until they have been thoroughly remixed and the
esullond pile is of meiborm and acceptable gracation at wny point fom which o representorive
sample is taken. The Conbractor sholl remix agnarepate piles when ocdered b the Engincer.

I-2-A-F-4 Transoortine of Aporevaivs

Tl nggregales are e be wnsporled from a cetbral proporioning plant to the mixer in haleh-
ez or dump fmcks, such cquipment shall he of sufficienl capaeily 10 cory e full voluns of
rmederinls Bor each batel of conceate, Pamiions separating barches shall b wppreved by the
Engmeor and shall he adequate md elfecbive w0 preverr spilling from o comparmeent e
anather while i wansit or being dwmped,

J-2-4-3-7 {ement Staring And Stackpiling

Cement fn ztorage or stockpiled o the sie <hall be pridected fhom any damage by climatic
conditions. Methods of storing of siockpiling shall be appeovcd by the Enpmesr. Cement shal]l be
transported o the miker in the orginal =ecks. Tach bateh sheall cortain the fill anenm of coment
(or e batcl Batches mhere ccment iz placed in oontaut with the apgrecnles muy be rejectad
mibess mixed within vne and onse-half(1-102Y houes.

FI-A-4 COMEQSIION OF CONCRETE

F-2-4-4-1 Reypiirements
The mix proportions shall be sclected to ensure thal e workohilily of e 3Pesh concrefe is
suilahle [or e conditions of handling and plasing, having regard tn the structma] element beinge
conetruched.
Ln the event of sulphate cxposurc pocambicms tequinng lewer cemenl content han  thosc
required (or ool eonditions e latter requirements shall prevail,
Thr meximum cetnesl cotlent in any mix hall not excesd 30U kx'm3 for normal struetiures und 450
kedinG for liquid retaining shochores.
In all swser af mix prwporticning. the added warer shall be inelnded with doe allovance fir the
inoistare comtained in the aggregaics and shall he Lhe minimum consislenl with the workabiliny
oy LIrerTTils.

F-2A-4-0-1 Seeenpih

Thee chocacteristie stenpth of conctete mesns that value of the 28 day belie which 236 of all
pogsible tost results weoubd be expecled L Jall.

F-2-4-4-2 Mix Proportions & Aeasyrement for Proporiioning Moarerialy

The {omtrackor shall be respamaible [or e desion of the concrete and shall consult with the
Crgineer as to mix propovtions at least forty-five (45) days prior we beggnong: conceae wiork, The
artual mix proporbions of cement, aspregates and water shall be detonmined moscconlunce with
HH5328 Pans 2, 3 and 4, b the Contractor mnder the supsmvision of the Engineer,

Page 120 of 259 2SIl sy gili il gtnd i

=



The Comirmeior hall, in [he presenes of the Togimneer, prepate trial mies for each class of
coterene naquired tor the project, made with the approved materials tn be wyed in the work. The
rrupriions of the tnal-mixes shofl be such as 1o produce 2 dense mixture containing the cerment
content gpecified and meocting the plrsbicity roquiremncents and one hundred {ifleen {115} pereent off
the sirenpil redjuirements specifled for the desianated classes of concrete, If the matenials supplicd
by the Combractor are of such g natuee or ame so wmaded thol proporlons bosed on minimom
COment ontent canmd e uzed withomt exceoding the maximum gllowable water comient, the
proporlivas will be adjusted so u Lo nequine Oie Jeast dnewnd of cement which will produce concrete
of the required plasticity amd workabilite withowt excoeding sach allowable waler cunenl. Ho
sdditional payroenl will be made lor increased quantity of cement, Fest evlinders shall be made
fromn the fhial-maxcs.

The Copineer will veview the Contractocs trisl-mixes and break the test cylinders at seven (7} and
rwoniy-cight (28] days. The Fngineer will then delermme which of the nal-mmixes shall be used, I
none of the trial-mxes for a class of concrete mects the spoeifications, the Fngimger will dreest
the Contructor oo mrepare addilhwal  mal-mixes. Moo olass of concrele shall be peepared or
placad until its job-mix proportions have been approved by the Fngingor,

The approwval of the joh-mix propodims by ke Engmesr or his aswisionee 1 the Contractar In
gstablishing those proportions, in oo way 1elicves the Contrackr of the responsibiliy of producing,
concrels wlich mests the regquirainents specilied i these specifications.,

All cosrs onuected with the prepacation of tmial-mixes and the design of the job-mixes shall be doe
by the Contreclor, includmys al] laboralory lests and (he brealang, of the test cylinders,

‘I'he lbimiting values which shall gocrn for cach class of coneroe are Ay follows:

The cement omient speeiled herein shall be determined [rom o yield e in accordance with
AASHDIT 121,

Comerele [or Struclures: Cemenl, sater and apptepate siges requirements for the varioues ctasscs of
sinwctumal ponerete avs specificd in the follawing table:

Schedule for the specificativn requiremeats of desipoed mives
1The mixes below shall be sopplicd v ddesigie] mizes m osceonlance with the relevant clouses of
B5 532E: Pans 2,3 and 4.
1, Mix raference {Class of concrcte) A B L T L
2 %hinmum Compressive Strengeh ol 28 KL 231 200 2H] 40
darvz L Kalem™)
3, Mominal maxnmnn size of Ageemne, i) 20 40 o 20 Lo
T larger by
approval

4. Types of aparenateCoacse &S] bl [ ED] L] MIED
AASHTO
FineAASHTO BAG vl MG RS Ro[i]
5. Mmimum coment contont, ketm 350 AN 2110 200 400
fi. hfaaamum free weatericsmmen | maiio 055 1.3% 080 0.5 o5
7. Mgk cement content, kil 373 3t 20 250 451
{thor Requoircments ALA

Mote: AF A — & jr Entrainment Apent

‘The minunn compression strength = the mtrenpth measured on test oylinders, The

seven [7) duy compressive strenpihs sholl not be less than sevenn-tive {75 perceont

af the requited mweeniby-cight (28) dmy strenjgth.
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The ullrnale compreessive strebplh ol the concrete shall e derecmined oo test
apeeimecns ohtamed snd prepared moaceomdmmes: with AASHTO T 23 nd AASHTO T
26, exeepd that coly 2ix {6) ches [one hundred fiftetwo (152) millimcters] oy
twelve (121 mehes [305 mellimetens] eylindems: shall be wsed (or comnpreasion 1ests. The
Conteactar shall fimish sivgle vse evlinder molds conforming to AASHTC K205,
ar when approved by the Dogineer, reusable vertical molds made from heavy pange
mctal.

J-2-A-4-2-1 harges ie Fropartion

As the word propresses. e kngineer reserves the cight o roquire the Contrackar o
chunge the propurlions from lone 1o lome il conditions ®aceabt such changes to
produce satisfackory resulte. Any such changes may be made wathin the Imits of the
specilications ar e addiiional compensation to the Contractor,

d-2-d-4-2-2 AMemsmramen) for Fromortionimy Meterioly
F2-d-d-2-3) Coment

Comemt ghall bz measured by weoight The measurement shall ke accumte 4o wAilhin
twa (2} percent theouphour the rangs of vse,

324222 Fater

The raisdeg woler shall be measieed by weipht. The measrement shall be accurate to within one
(|} poreent thronghot the mn e of e

dedd-d--2-3 Aggremren

1he agerepates shail bo mmeasurcd by weight, The measorcment shall be sccorate tn withm onc- half
(1420 pervent Ukouphout e range of uze.

F-2-A-d4—1 Cnncrete

J=d-A-d-3-0 Porous Cmwraeis
Porouz concrate shall be somposed of ordiary Portand gement and 37.5mme single  sinc
wrpreenle corplving with B8 S8, 1201: Parl 2.
'I'he ratio of ag@epate 1o comerr shall be #:1 by vohmie ar [ hy mass.

The comercte shall be mixcd hy moachine o by hand 1o s uniform celar and consialency belume
placing, The quantitr of waver vsed shall not cxecod that required to coat all of the agerogmte
prrtivles witharl Gormirys ecess sl

The conceete shall be compacted by hand vhen total thickness does not exceed dikem, otherwise it
shall be compecled by mollers. The plecement [or msller cienpuction shall be m Jayees but shall
oot execed 4ot in thickness per lasrer.

Permeabilily shall nmpe hetween 1 x [0 and | x 107 melere.
Cromprersive stironpth: |05 Kgiem®.
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Contruztar ghall demematrate the permcability of poyovs concrete in place by an effective field
testing method thal 13 approved by the Fngineer. Conlwcler shell olso instal] o Jaboralory on site
[or {estmg the permeabalioy nf comercte om samples before amy placing of pormes conercre. Lhe
permealvling test method shall be approved by the Enaineer.

Irdedetaied Cpclopoad Oorcpele

Crelopean concrste shall consist of Class “CY concrete eomimining lwree embedded mtones. The
embuedied rubble stomes shall be of appweved quzality, sound and durable, and fiee from sepregations.
seaims, olacks and oflier structural detects ar npetlecticns tending Lo destroy ils resistance o the
wealhiee, U shiell be Iree o rouesded, wom, or wewhered autliees. All woathored stone shall
be rejected. The stome shall be kept froc from dim oil, or anye oher injurion: material which
may prevet propel adhesion. The larpest dimension ol any robhle swme shall @l exceed 20
centmeters. The distance hobween twn adjacent mobble stoncs o botweon A enblle stone and the
fomn shall nor be less than 3 centunerers.

The ztone shall he carcfully placcd-not dropped or cast-so a3 to avold injwy to e fome or fo the
partially set adjacent masoney, Al stones shall be washed and satwrated with waler heltre placing.
The Lol welurnss f the sume shall nel be prewler than one third of the toial volime of the portion of
the work inwhich it is placsd,

3-2-B SPECIAL TYPES OF CONCRETE
3-2-B-1 AIR ENTRAINED CONCRETE

Concrete where specifiad shalt inchide an appeoved aic-enteaining opent cepable of producing o 5%

air-enuummeenl wilh o krlermees of (A%

The mix shall be pumposelsy designed having resard tor the norwee of fradinge of the semrepaies and
gir-enlraiming grent being wsed.

Preterence shall be piven 1o Ue nge ol air-eniminng atendls wioch cm be adminisleresd oo fixed
calibraled umounts throwgh a dependable mochanical disponser or sacher and which arc added to
the mixing water,

Fregquent vir meter testy shall be curmied out and the conristoney of the gir-catmaimuem maintzined to
the above toleances by adjustients o the miny as may be necessary

A2.B-2 CONCRETFEIN BENCIIING

Crncreting for bonching in manholes, pumping staticns and works stcuciuees shall consizt of clacs
B concrete (Orade C13) concrele wnless olherwise specifed. T oshall be plwcd wilth low
worhabiliyy to the approccimate shape regquited and, while still groen, shall be finished witd) ot loss
thau 20 1mm of Crade C23 concrete to a steel tromrel led finish and 1o Ue contours indicated ca the
Drruweimnges.

+2-B-5 BEAINY MIX CONCRETE AND CENTRAL MIXED COMNCRETE

F-Jefn -] Lhescription

“Nemdy-Mixed Comorete” and “Central-bixed Concrete® shall consist of a mire of coment,
water and appregate. Wit aic-enbidining or water-reducing: admixiuwe. The temos rendy-
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mied or centrol-mixed concrete shall thelude teensit-mived concrere and a1l will be vefamed to
herginafter as ready-tnixed sonercte.

Reatby-mized comemele may be wied im0 e construction of all work, when approved by die
Hnginecr,

Ready-mixed comereie may be manofactiored by previowsty appeved cormmiencial plomis oF by odiee
approved plants fumished for the work.

Approval 7 #ny remly-mixed comerels planl will be gmanled somly when an nspeetion of (e plant
indicates that the eguipment. the meothod of storing and handling the matcrialz. the procduction
priwcedures, the ramspuortations und rde ol delivery of coiiceete Trom the plan 0 e point of tss, all
mcet the regairernents sct forth heroin.

Pemmission b se rewly-mived concrete Tnom any previowshe approved plant may be rescindad ar
amr time apon i e o somphy with the requitcments of the spoeificatioas.

Reach-mined comerote =hall be mnwed and delivered ta the poant of ese by mesnz of one of the
followine combinations of oparations:

Mixed completely in a statfonary contral-mixmy plamt and the mised comornte mansported tn the print
of wse in o teck mixer or tonk agitator operating ac apitator speed. o when approved e the
Tingmeer, 1n non-aggtatmy equipment (known o "Ceninl-3ined Concrels").

Mixed completely in a rock mier at the batching plant or while in transit (known as fransit- nixed
crmcrete ).

Mlixed compledely in a wock mier at the polnt of use following the addition of mixing water
{lcrwm gs fpck-mixed comoiote).

A Comnpubensed delivery nole 10 be issoed Imom de balching plam wily each eansit mixer.
Cppics of all delivery nafes mhall be submitted o the Tngmeer and shall include wt Jenst the
Bollowing indormation:

Mame of suppher, serial mimber of bckel and due.

Truck number.

Mama of Conteactorn,

“ames of comract and logation of sito.

Cirade of ciwcrale.

Specifed wordability.

Tyvpe and sowrce of cement,

soures of aggregate,

Mamimal muxinoum sive 11 wmemesr le.

. Tume of loading at supplier’s works,

. Umantity of conercte,

. Amival and departure tingy of neck.

. Time ol completion of discherge.

. Cxtra wealer added w7y the appraval of the Engineer
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JadeB X2 Adentaricls

ATl materiols sl 10 the mmulacture of teady-riixved cosmete shall condocm o the requiremcnts of
"Conercte secticn”,

J-2-1-3-3 Eyniprent

F-2--3-1-) Crenernl

Tiquipment =hall he of the Bpe wnd number g oullined m the Contractors Propnon ol Work, a:
approved by the Engineer,

A28 332 COheek Deses

The Enpinesr may, Thorn lime oo tioee, make sloop fests of individual samples of the conercte &k
gpprosimately the boginming, the mid-paint wnl end of discharaing the lood. 70 the slomps vary by
move than the allwabbke tolerance as specificd in the specifications, the miker or agitator shall
mil he usedl unless the eomdition 5 corected 10 e saislaction of the Copineer. Al mechanical
details of the mixer or agitstor sueh as water meoasiwing md discharge apparatis, cendimm el Gee
blades, speed ol rotatien of the dromn, penaral mechanieal condition of the unit ard shearanee of the
chrum ahall b cheched hefore frther wie o dee unil will be permolled.

F-d-B--3-F frapacrion

Mixcrs and  Agitators shall b emamnmed penicdically for changes i omditon due e
accwmulolion o heed concrere or ovomar of 1o waar of blades, The mixers shall be cleaued st
micrvals approved Wy the Tnemeer. The pick-up and throw-over bledes in the doom o doams 2hall
ba repaired cr veplaced when they are wom down tweoey (200 millimeters or marg, The Clonbnstor
shuall:

Lawve available at the job stte a copy of the wapnfacturerz dosign, showing dimenyioma and
arrangements of bludes 0 relerence 10 cngmal begdl aml deptl, or provide peonanent maks oo
the btades fo show points of twenty (20} millmeter wear from new condilioms. Tnlled holes of 5ix
(6] millivmeter dimneler near eacl end and at midpoior of each blade arc recommended,

‘I'mick miners and agitators of the rewolving-dum type must be cgoipped with & hatch o the
periphery ol the deom shell of sech desion as fo permic acccss o the inside of the dman for
imgpectom, eleaning mid repar of the drum and hlades.

3-2-R-4-3-3 Cemporivion qf concraty
‘The composition of tcadv-mized comorete shall confirm to the reguitessent: o "Concrele

SeLice”™.

32-C ; nTEFEL
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3-2-C-1 DESCRIFVION

Thik Work shall gonyist of firmishing and placing reinforeing steel in sesedanoe with the
specificarions and in conformiy wids the plans,

3-1-C-2 MATERIALE

3-24-2-1 Reinforcing Rers

3-2-C0-2-1-1 Tvpe

Allremfvniang bers shall be ol o delisnined Grpe in accordamse with AASHTO B 31, encept that plain
bars may he nzed wherg spocifically mdicated on the dravvings.

G-2m2-0-2 Chaatity
Al steel reinforcement shall be of type FE EAG {min Fy=A,00kicm2) (deformed). cxsemt o ties
and sbmups which shall be of type FE E24 {min Fy-2,4000002) (plam). The type of siee] 10 be
used ahall be as mcotioned on drawings.

F- 2R 22 Certifiontinn ard fderzification

Jedal2edad Captification

Theee: (3] copies of a mill test repart shall be toenished to flie Enpinesr foe each lot of billot- stezl
reinfomcemenl hars propesed loe wse im the pryect. The amll lexl report shall be swomn o lor the
mamacaner of the siecl b 3 peson having legal anthority to bind the mamdfactorer md shall
show the follewing information:

Uhe process or woesascs weed in the manofachne of the stecl from which the bame were molbed

Tekembifeation of cach heat of open-hearth, basie sovgen or clecmie maeee amdfor esach Bt of
acid Besserner steel [rom which e bars aee rolled.

{hemical and physical propertics of the heat from which the bars were rolled,

32220 fdemnifivetion

The bare in ench ol ehall be lepibly tapged be the madoulactueer andfor Ebricator betore being
offerol o nspection. The luyr dhall shipy the mamsfactoret's lewt nimber mmd lol nwmber ar cihee
desigoation rhat will identify the material with the corificate isacd tior that lorof steel.

The: [ahricwior shall fummizh three (3} copres af & certiheation which shows the head nurmber or
numbers tromm which each size of bar in the shipment was fabricared,

Ja2elladeTaT Trspeciion and Sacipling

The sampling and testing of reintrcement bars may be made @ the soucce of supply when the
gquantity to he shipped or other condiloms wamam swch inspection. Hars nol inspected  belore
shipment il be inspected after attival on the wark, Test samples obtained at e destination of the
siee] shull be duplicsle bure not Bess o one (1) meler oo lenpth and boes (hom wehicl such
samHes am taken shall he veplaced at the Coatractm®s exponse. The Engincer rererves the night ke
tespmple amd ospect all reidorcemant sfeel upon ite acrival at de work sie.
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All remlurcerment bars sholl e free from detrimental dirt, mill scale, st peint, orease, oil oF other
foipn sibatanee, fing ar foae. The Chmoactar will not be requaed to remove =light Tusting
which discelors fhe metal. an he shall remove all keose mill acale and scales mst. Brushing to
clean bline metal will ool be reguited. There shall be no evidenes of piping or visual Mave e
tast spacimen or on the sheared ez of the bars,

Supponts. Moty suppars, wppooeved by the Tnginest, shall he provided and wsed 1o telaim (e
reinforearment at proper distances from the forms, Supports under horzoneal barz slabs shall b
spacerd @t nol more than eighly (B0} diamelers of the bar. Al reinflunement shall be so ricidly
mppatted and fastencd that displeeement wilf oot oecor doring constroction. Reinforging Aicel shall
e iospected o place and st be approved be e Bopoieer belore any conckete = deposited.

d2-0-2-2-g Welded Blive Fabric

1o b wsd for the reinforcement of soncrete shall confoam tothe following regquirements:

32407210 Dimeemyicoms

Welded wlee! wite fubrie shall conlomm e e sice ad dimensions shown on the plans.

F-2-C-2-2-0 Properifes

Wire [bric [wrdsteed shall conform to de requiretnents for "Welded Steel Wire Fabric for
Concrate Beinforcoment,” AASHTO M 35,

32-C:3 CONSTRUCTION REQUIREMENTS

F-200-3-1 Pratecting and Stovaee

Pinforcimge steel shall v protecied sl Allamgs from damage. Reinfomeing seel shall be stomed abowe
the prouml on plellormes skids, or other snpports. I shall be stored in zuch a manner and sdcaquatcly
matked 10 [weilitde inspection nd checking. When pleced no the Wark, the remnforcing stee]
shall be fiec from dirt, detrimental scale, paint, oil or other forsipn mbstance,

F2uC-3-2 Conting omd Bending
Al cutting mnd bending of menlorcemenl bars shall be dune by competent workmen and with
cauipment approved by the Fngineer. Unless shown ptherwisg on the plans or unless writhen
approval 1§ obtaied from the Engineer, all reinforcemest bars shall be et and bent [n an on- site
fabmication shop.

Dend bar reinforcement shall be oold bent to the shapes shown on the plans, and unless
mthoradae mowided on the pluns or By owntlen wothomeation of the Comeeer, bends  shall
contiorm to the tolloveing requirements:

Ty=1ad for five (&) millimeler thoough lvenb-wen (223 millhimeter b sioes
[ — 8d Jur veeem y-Miour {23} rillimeder through veverity-eszhl (28) millimeter bar siees T =
10k for thiets (30} millimeter and over bar sizes

Where 17 = Wimimurm pin diawmeter around which o ha nwy be bent d — B dismeter
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3202300 Placing, Supporiing ol Fasiening

All renfumeaeyr stee] shall be aecurstely placed and, dutng, the placing of concrate, firmly held oy
approved sipports in the prsitinn shown on the plane. Keinforeing hars shall be scerehy fastened
topather. Reinforcement pliced v any member shall be inspectad and approvad before amy
eomerete 18 placed. Taying or divmge bars inle (he comerede siler placement will ool be peomitied.
All horizoumtal reinforcement shall be soppooted om metzl supports or spacers 2w approyved by the
Enmneer. The wie of simall stones or wood blecks Tor supporting remlorcement wall mol be pecmitied,
‘The reintoreetnent shall be held scourcly in place st the proper position and specing ws indicaled on
the plans b the nse of wite ties ar bar Intersections and rving to the supports and spacers, The
achsquacy o the supporls and ties W0 secure the mnfoncernent properly ahall be subyject O e
approval of the Engingor.

3-3-¢2-3-4 Splictug

Splises shall be avoided at pomts of maximim stress, 1hey shall, whore passible, be staggered. sand
shall be desipned o devebop the sweensth of the bar widont exceeding the allowable woic bond
siress, LInless atherwise shown nnthe plans, bars inthe hottom of heams and wrders, and mewalls,
solumns, and haunches shalt be lapped a minimum of twents (20) diameters and bars near the top
1 beums and @imders having mene than thirly (30} centmmelers of conorste umler. Tie bacs sladl be
lapped a minimum of thinty-five (33) diameters fo make the splice. T o cass shadl hars ke lapneld
Less thaus thutly (30 centinierers.

F-2-L-3-0 Couplers

Couplers for reintorcement shall be sither Standard Swaged Splices or Lvps I Alpha Couplers
mmneifacetined by CCL Systems Limited, Cabuee IMTouss, Ewell Rowd, Surbiton, Sucrey Eoplaw], K19
TAH, LIK, or similar appeoved. Wheee hars of differemt diameters ame fo be joincd 8 CCT. Reducer
Slesyt or sirnilar s]ial] be nsed.

Couplers shall be soible e e tepe wed s of reinlimaog bors and shall e capable of
devcloping 113% of the characteristic shength of the smaller of the reinforcing hars heing
Joined i b tension and compression. Couplecs shall be installed o accerdance with the
manufacier's regnmmendatioms. Sguare twdsted roinforcing hars shall ot be nmed with couplers.

F-2--3-f6 Reinlorcine Bar Trusies

Har triosacs shall be placed, supparted and sscured i proper peitim before bepanoing (he
placemeanr af the concrete, Lnless the bar trusses ame 30 designed and fabricared with cunbstand ing
leami o be in comiat with e forms they shall be suppocled on toetal supporls amd spocers, IF e
woipht of the trisses causcy the aupponing legs of frusycs ko indenl. mio the (ooms, har supporls
shall be used as auxiliare support foe the truss ees.

3-2-0-3-7F Mexh Rednforcement for Strpcitess

Mech reinforcementt =hall be of the sizes and spacig of barz and shects ag shosm, on the plans. The
sheels of mesh shall be lapped os ndozted oo the plans. The method of placing the mesh aond
securing it in proper position shall e approved b the Enginger,
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3-2-D CONCRUTESTRUCTURE CONSTRUCTION

3-2-10-1 NESCRIPTION
This Work shall consist of firmishing and placing Pomland cement concrete tor structures and

incidenmal coastmction in oecerdonce with (he specilieationys and i onformily with the lines,
grades mmd dimensioms ar shown om the plans ar gsmbliched by the Bnginecer,

3-2-D»-2

3202 2-1 palvework

Detailed plans for falsework and centering shall ba prepared Ty ihe Conteactor ard subwmitied 10 the
Engineer Jur approval. The plans must be approved by the Tinginecr hefore the Work is started.

Falsework and ceering shall ke desipned and constructed 1o provide (he necessasy ripidily 10
supporl. all Jomls placed vpon il withoul appreciable setflement or deformation. Talsesaork
¢olmons shall be supported oo wood or metal ases when it cannot ba fimndad on rock, shale, or
Mick depocils of other compact matenal i ther nolum] bed. Falseaork shall nol be supporled
e wny perl of the shouetime, cxoept the footings, without the writken permission of the Fogineer. 'Lhe
mimbgr and spacing of falsework columns, the adequacy of sills, caps amd slhnpers and e
anrunl o bracing in the lalsewerk Mmaceing shall be subpeet us approval of (he Enginecr.

Falzcweork and contcring shall be designed and constructed to support the ol anlicipated londs with
o dellectiom nob o exceed wn one-Thoussnchha (0.002) of the falacwork span, Lhe Contrmackor
shall submit caloafations to mpport this requiretnent for all spans over fdoee (3) meters and arber
gpans if cequested by the Crpineer.

All timher ghall 2 of sound wood, o good condivion and tree fiom defests that mighr impair its
sorerpth, I the wvantical membsers are of mswlicient length to vap el the desired elesabion for the
horionisl memthers, they shall mefombly bhe capped and frames constmcted o the proper
elevation, Ends of the vamical members shall be cut sgoare o0 [l beanng o preclude the use of
veedaesi. I7 werlicel  sphoes are necesssry, the shutting members shall be of the samc
approsimate aise, the cnds shall be o 2quare for full bearing and the splices shall be scabbed ina
warnner approved by the Enrinesr.

The Comtractor shall provide means for accuratedy maamiring semlement in falsawark during
placeme of conceete and sholl poovide o comnpelenl observer 1o obeerve and comeel the
settlenent

In degipnimg Jomms aml cenberne, conerele shall he remarded o4 2 hgud. Tn compuoimae verlical koads,
a wright nf tewenty-foor hondred (200600 Kilogranz per oubic meter shall ke azswmed, and pot less
than thirteen lundrad and sixty (1360) kilogeams per enbic meter shall be assurmed in compoting
horzonial pressure.

‘Fha Eneginest may vefuse pervission o procesd with other phoses ol the work i he deems the
Inlsework unsales o nadequute o support propedy the loads towhich i wdill be subjected.

The review o approval of falsewack plans by the Enginger or penmission do procced with the work
shall not relieve the Contractar of the reeponsibility for seecescfill erection ar satetaciory cesubs.
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F-2i22 Forimnark

Tarmi #hall be merar Hghl and snfficiently ngid wo prevent diskoiam doe o the prsssore of the
concrere and other loads incidental to the eofsimction opcrations, inclnding vibeation. Forms shall
be constructed and masdlained s e G prevenl e opening ol joinls dee 1o shrinkaee of the
lomber. They shalf be designed o pomit casy romowal withoot injny o the concrete. Form
lining such as smoath, exmerior srade phvond of other approved material shall be vsed for all
[ormed sirfaces. The Comtractiw shall submit asmpley, specifications and other pertinenl mformation
thereon to the Engineer and secure hiz prior writen permission to ase the fomn fining,

Form linmge nwterial shall not bolges wanp or blister, nor shall it ostein the cmerete. Form linme shall
b used in the largesr practicable panels to minimige joints, Small panels of the lining matcrizl
shunll e be permitled. The poin o the lining ahall be tgtht wel asoombily ool Adjocent paeels
af form lining zhall be o placed that the pram of the woad wdll he in the same general direction (ali
boriwontal or all verlical). Thie mewa] Lo liodeg will mod be pesoitted. Undeessad omber of
mifmm thicknoss may b used for hackmg for form hinimg. Wondon ply form, of adequae
thickness. which i3 property supported. mas be used o lizn of the tined forms specitied herain.

T'wmz rhall be maimmined after erectiom to chimmate warping and  shrnkage. They shall be
checked for dimepsions and condition immediatehs pricr to the placement of concrete, The
Cogineet may ol any Gme veguite the mvision o reconstouchion of Tomes and ooy el
permission to place concrete wadun the forms wtil they are satisfactorily consoucesd, If, at any
period of the werk durnng o aller plecene e comerele, e Jums show sipnes of sappinp or
bulgmp, the conerete shall be remeced o the edent direeted by the Fngmeer, the fwmas heamhl o
the proper position and new concrete placed, Mo allomwaee will e made o the Conmracter for sweh
el wrsrk.

Mletal tores mayr be vsed and are mbject to the same paqicsments and approvals speciticd for
wekad  femma. The apecificetions e wood  (ns with respect o desipn, memar Gighilmess,
filkted eornors, bevcled projections. bracing, aligmment, removal, rense and ciling, also apply 0
tretal foirts. The meal need for forms shall be of such thickoess that the forms will remain toe to
ahape. Al halt snd rivet besds shall he commiteraunk. Clamps, ping of olher connecting devicss shall
be designed to hold the forms nigidhy together and to allow remscyval withow inpory to the comercte,
Meletul [omms which du mel presenl s smaopth surfaee or do nel hine op propery shull noe be osed.
Care shall be cxercised to koep memal forms froe finm most, prease ar athey forcign matter, Under
such ciccwisbrces (e coblituance of use ol the medal [oans will depend wupon satisfactory
porformance and their dizoeatimmes may he requited at any tme by the Tngineer. Stes] panels
with metal frames and wood or combination facing which leave pemanent impreszions or ridzes
will nul be approved.

The inside of all tooms shall be oied with a light, clear. pamaffin base oil that wifl not discolor oo
therwise injume Lhe surface of e comerete.
The oiling shall be done where possible atter the completion of the forms and pricr to placemesnat of

reimleresmenl.

Lnless otherwise directed, die extecior side of all eme shell be painted with an approved, pood
quality high gloss white oil base enamel jwor to placing conercte. When enmplote coverages iy nok
obrained wwith ona (1) coar, the Engineer will coder additional coatz as ke deems necessaty to ohain
cimplele coverawe. Torme shall be repainted when ardered by the Frmineer.

Shrinkare cracls shall be elosad by moistaning the forms with water prior to concreta placemyent,

Fomme that are éo be moysed shall be thoroughly eleaned and reiled and, if nopossary, shafl he
reconditionad s revision oF recehstucticn. Unsatisfactery Junber will be condemopoed by the
FEngineer, and shall be removed frm (he site.

—
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The widih and tuckness of the lumber, e sise and spacing of studs and wales shall be
detenminud with doe regwnd 1o the nabure of the work and shall be sofficient fo emsire nyncdicy o (e
forms and to prevent distortion due o the presmre of te concrete,

TFumm bitlty, rods or Hes <hall he made nf sleel. They shadl be tw: fpe which pennity 1the major per.
af the tie to remain pernanently in fhe sncmre, Ther shall ba beld in place by devices attached
1 the wale cupable af developing the siength of the bes. The Tngineer moy penml the wse af
witz tics on Drcgular 2eetions and incidental construction if the coperete pressuecs are ponuingl amd
the forn aliptcient s mamdined by other means The e shall be cemoved on all exposed
surfuces. “I'he e shall be romoved to a depth of at loastk fiftcon (15) millimncters helow the omncrete
aurface, Wite ties shalb be out back ot beasr six () millimerers below the concrete surface, |he
cavilies shall be (illed with cement monm compused af one (1) port by valome of cemenl and Dy
{2) pars of sand and the surface left sound, smooth, cven and unifonn in color, Sufficient
white Porland cemiend shuall be mosed with U cemenl mo the mwotlar, 50 whee dew, the color
will match the sumrmmdimyg cemercte. Form tics will nat be penmitted tnongh fome fac handrail.
Pipe spreaders chall oot De used unless they can be ranoved a3 the concrete I placed. as
delermined by the Enpnesr. Wool or melal spreadens shall be removed gy the sonurele 5 placed.
Fhe use of coffcrdam racea or smuts that cxtend throuph the fooms for any conerete section will
0o be permibled excepl w uwsual sitealions and then ooly wills e approval ol (e Enpineer.

Where the bottom of the forms [s nacesssible, the loeer form boards shall be lett loose or other

prowisions mude s ol eatmesus molensl mwy be rrooved (m e lonns tomedately
hefiore plaving the comerce,

Unless provided otherwise on the plans or directed by the Trgemeser, oll exposed edpes shadl be
heveled by using dressed, millgut, tiangelar malding, having twenty (200 millmeer vides,

All curved surlaoes shall be Jomoed wils approved plywood or stesl,

When nstrucred by the Engineer the Coptractor shall submit foomwords droovings and calculations
to the Tingmeer m advance of the conerching,

Foemmaotk sloll b of such accuracy. sreneth and rigiddy a8 W cary the weirht and pressuce frem
the womerete to he placed onoor ageinat t together with all wmatruchional wmd or aher loads
likelr to be imparted to it withowr producing defomation of the finished concrate in excess of
Uwe specilied Wolenmoes.

Fonmwnrk shall b sufficiently tdght withme plugging @ provent loga of grow duting 1he
vibeation of fke concrele, When requirsd Dy the Enpueer Jjoinls belween Jocmwork facng
ke whall be 2ealed with feam mabbor scaling suimes or other spmered matenal.

Faces of Jontiwork shiafl be clean, [vee o projecting nads sdhering proul and oliee unperfections
i defeely. Formwerk shall be mestesd with approved mawld ] hefere peeiioming, The sunimeisr
shall prevent rednforesmeonr or seclwark from being conmaminatzd 1wy the ail,

Fromweorh, which a: a eesull of prolotiped ose or pereral delecirolion or is oterwise o the
apinion of the Enginger wnanitable shall not be nsed.

Theough-Polts or ties will not be permitad in liquid-reaining stmcoes, The Contrackor shall uze
anly zuch bohs or fies as are capeble of heme remewel o owhole or I opad so thal oo parl
remaining cimbedded in the comerere shall e nearcr the surfase of the concrote tham the
apecilied tickness of cover 10 (he rinlorcement.

Beam soffitz shall be crected wih an wpward camber of 5 mm tor cach 3 meters of span, Lop
(v shall be couneraeighled or otherwise mnehomed agamel Nolution.

Baxes Tor (ormmng hofes shall be consiocted sooas we be ensily nefavable wathow deroaping the
comorcte during remaval, ‘They shall g properby vented o pemmit the geegpe of cntrapped air, and
shall ba capable of baing sealed, subzequanthy o prevent the loss of prout,

Ua all extemnal arvises of the comerete 25 mm chamieaey shall be finmed.
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Any oponings prewided in formwork for inspeetion and for cleaning-ont shiall be formed sa that they
can converniamly close bafora the placing of concrete.

All props shall be supported on adequate sole plates and shall not boar divetly an or against
concrete. They shall be capoble of baing celeaszed pendy and widtowt shock wy Zee rmwork. Mo
spplianee Gr suppenimy the fommwaork shell be built inta the pomanent stmicture without the

Engmeer's prior approval, Props for vpper-leval suppot shall be placed directly ower thoss at
Iower levels, Props shall vmly hear wpon weark sulliciently nslone o cemmy the b

Fomrworts shall be such a3 1o allow for its eemcval withow damaping the conceete and i the case
ol swspemcked] Mwors Gor the vemoval ol (he beam aides and alab soffite without disorbmg the besm-

heittoms boards and their props.,

Gelore comercOnyr, the aress which are nlemded Lo receive the concrete shall be cleaned by
Jottmg with compressed air and all watcr and camancoirs material removed,

Where timber is used for fomework, it shall be properly cured froe frnm wap smaight, clean and free
from loosc kawts,

Where metal firms are used for fmnwarde, they shall be of the type srengthencd by intomnediate
iz or eross beacing,

Movimr fowmwork man be wsed 17 the Enginesr sees 1l appeogmivle.

Jadaf 20 L Savwn Formaork

Sown [ommwork shall be properly desipred and constnecled of closely=jomisd Sawn hosnds shest
metal o ather approved nraterizl, B shall produce a standard of finish free from substantial voids,
hones=conbing or other Jarpe blemishes, There shall be oo 1oss of erowl.

A-2-00-2-2-2Wrangh Formwerk

Al cxposcd conetcte shall be tormed b wrought formrsort,

Wivmight farmwcok shall produce a high standied of fonizh with a bard smaocth surface with e clean
arises, Coly romor swlace blemishes shall be peomited. The e m comtact with (e cuncrele
mhall comazst o Framcd plywarod or meisl pamels or ethee spoavsed marial, Joims bebpcen honrds
andor pancls shall be aranged io 3 nniformn pamer,

3-2-12-3 Tolerances
Doless odherwise imbicaled on the Drwimes, the wleranees of the fmished comerete

with 1espeet 10 the dimensions shomm on the Urawings shall not cucosd the limits ser our
I he tolloweong Table. Fonoweork shall e costencted 10 ensure compleeed work within the

following toderance Jinmils:
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F-2-11-2-4 Bemave of Moo aed” Falsevnerk

Yo facilitate finishing, forms oo handrepils, omamcntal work and other vertical surfaces
Lol reguine wrubbed finish shall be renvoved as soon as the conceete has haedened suiticianthy
that it will not bo injured a4 determmed hy the Engineer. Tn delennining the bme Gor e
veimonral of forms, consideration shall be given to the bocation and character of the stiehn
westther md wther conditions influenemg the elmge of he conerele.

If remonal of forms or felsework is nor conttolled Iy beams or c¥linders cured with and
under the same comdiioms ax the struelme, the (Bllksng perimds, eaclosive of periods
when the remperature is less than four (4) deess O, for eeleazing of fooms and supports

shall be wsed s o minummrn:

Arch Cemter 14 days
Cenmring 1nder Beams [ ey
Supperts Thader Tlal Slais 14 diyes
Elocr Slabs 14 dave
- Vertical Wall Surfaces 24 lwres
- Colurms 24 hours
- Sides ol Bewms 24 hours
- Top Slabs RO Boy Culverts 14 daye

It hiph earhy strength ecmcnt s uzed, the fime limits may be decreased as determined by the

Tingnneer.

When It aod falsework removal s controlled by beams or cvlinders curcd weich, and snder the
same comchitions ax the slreelore, $he relepse af lalsewodk in ed or movemed cacrying menbers
shall not ogcur wntil the conciche has toached s apecificd strength. In no case shall relewse be
prerrmitied Jn less than seven (7 davs,
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Mgthods of foom removal likely o canse overstressing of the comerele shall nol be wsed. In
eeneral, [he foms ghall be removed fromn the hottom opwands, Supports shall be removed i soch
a4 mamer 83 to pennif the concrete to naiformly and peadually take (he sleesses due Lo s owh
wejrhl,

In general, arch eontering shall be struck and the arch meds sell-supporting belore the miling or
coping 15 placed, For fOlled spumdrel arches, such pamions of the apandrel walls shall be left for
vemsltuetom aubyequent fa the smking of conters, as may be neceszary to avoid jamuning of the
expansion jouirs, [ arch struciures of Lo wr more spoms, he sequenee of strking comters ahall be ax
speciled or appaveed.

Immediarely atter the rermaoval of the [omns, vl] G coused by form jomts and cher projections shall
be reemuwed wnd all poekews elesned wnd filled with 3 comenor moemar composed of cne (1) pant by
volume of Portland coment and two (2) pams sand. Sullickent while Porlmd cement shall be
mixed with the cement i the mortar, so thal when dry, the wilor will match the suromding
comercts. Patches zhall be medstoned prior to mortaeing o obrais pocd bend with the conceele,
When ditectad by the Cnpineer, the Comractor shall at his own expenag, subsibee an sppamacd
epeny proul fir the Partlmd cement newtar or prowvide an epoxy bonding asent te be uzed in
comjunction with the Pontland cewnent mortar, If i the judpment of the Cngmeer, nek pockels ane
o such extent or chardeler as e mulenally sffecd the strength of the sooctine ot toe cndanger the
lift of the atocl remfirgemont, he may declare the concrere defective and reqiire the tanioval
andl replacement of that porlion of U stucture aflscled. The resulting surfaces shall he true and
unifirm. Partions of the structure which cammt be finished or properly repaired o the satisfaction of
the Enginear shall be removed,

Je D25 Mixiny and Transporting

3-2-13-7-5-1 Miving

Catncrete shall be mbeesd i quantities required for Urikesdiate use, Concrete shall ed be wsed which
s develuped inttial #el or 3% oot m place ane-half (142 e after the water has becn added for
non-agimated concrete or if agitatcd, the concrata nnst be in place one aod oae-tali £1-1:27 Toors
atter dhe waler has been slded. Reweropermp conerete by adding water or by othor moans wall not
be prermilied. Cangrode that is not within the speeificd slomp limits ar the time of placement shall hot
be used and shall ke disposed of as directed by the Enpimeer.

The Coemereie may be miwed at the site of the work, in a central-mix plait, o [n trock mixers, The
mixcr shall b of an approved tepe and capacity, iy troe shall be messored from the Gme all
mateHals eavepl water, ore mo the drum. Resdy-mixed eonercte shall be mixed and deliveed in
aconrdance with reguirements of Seotion 3.3 "Ready-3ixed Concrete and Cenlral- *ied Conereie™.

When mixed at the sike of the Work ov in g comral-mixing plant, the mixing time shall not be less
than ffty (50) seconds por move thon pioety (M) secunls, Foor (4] seconds shall be added 0 the
speied mixmy bme if tming starts the instant the sknp reaches its masimum raised position,
Mixing time cads when the dischavge clwte cpens. Transter tine in muoluphke A miaecs is
included v muxoip tiere. The centenls of o inedividual mixer drum shall b removed hefie 2
smeceeding hateh ia emphicd therein,

The mixer shél be vperated ol o drom speed w shown on the menufachmer's nameplate on the
apprwved mixer. Any comercte which, in the opinion of the Eneineer. 15 mived e o less than
the specitied fine shall be discarded and disposed of by (he Conlractor at his expense. The woleme
al” comerers mixed per bwich shall nol cxeesd the mizer's powinal capacity In cubic meters, &s
shrvam nn the mamotaemerer's scandard cating plare oo fee ouxer; escepl dwl an overload op o
teul {10} percent above the mixar's nomitnl capacity muy b permitled whon approsesd by the
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Engineer, provided concrele iesl doa [or slrenuh, segrogwion gnd endform congistency arc
sulistactory. and provided no spillags of concrc: takes place,

The boich shall b so charped mue the drom el 8 portion of the mixing water shall enter in
edvanes of the comemt and agercestcs, The flom of water shall T unilumn amd al] wealer shull be o
the druy by fhe end of the first filleen (13) seconds ol the mixing period, The throwt nf the dnom
stull b kept fiess oof soeh accumulations as may rogmiet the free flow of materials into the dim.,

3-2-41-2-3-F eniral-Adiving

Planes tor concrels shall comply with e Jellowing requirements, in addifion tn those st forth
ubve:

Ja e b 25T Cea

Means provided Jor slorimge vemenil shiall be s upproved hy the Fagineer, The Comtractor shall ¢lean
all comvepors, bins and hoppers of woapproved cement betore stading to mmatoliclube conebels
for the ok,

Fede ) 2-0-2-0 Apgrerate

Coarse amd ine apemegaie 0 be wied in concrete shall be kept in stockpiles and hins apart from
agrpregate nsed in other work, Agpregares shall come thom a sowuce approved by e Bogineer. The
Contrgetor shall clean all conveyors, bing and hoppers of unupproved aguresste befoee starting to
stuarlaciure comente e the work.

F-i-02-3-2-7 Convigancy

The: Contractry shall he responsible for producing a concrete that will be of the proper consistency
when deliverad to tha job sire.

Jedrfbedefaled  Himilimy

Mived comtmele iom the cenlrul-mining plant shall be franspored i ek mixers, ek
agitatore, non-agitating fmcks hasing speeial bodics or other approved containers.

322525 Yime of Mo

'Ihe tone elapsing fom the time water s addad to the mix wnlil U concrels is deposited in place
al the sile of the work shall ool exceed (hiry (340) minotes whon the conerete iz hanked in non-
apitating trechs, nor moere than amety 200 mimrtes when hauled in truek mivers of trnck agitatoes.

F-I-D-2-5-2-% Pelivery

The Comractor when supplying conercte flom o central plaod shall huve sufficient planl cupacily
and transporting eguiprent W ensuce ooiinuous delivery st the mate reguired, The mate of
delivery of concrete doring concrebing operationg shall be such as o peovide for the prope
handling, plecing and finishing of the concrate. The miethod of delivery and hundling the conensle
shull b= such sy will laciliate placing with a minimimn of re-bapdling and withont damaee fa die
simctue or the conercte, Methods of delivery and handling for each sile shall be approved by (he
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Cnginesr. The Bamneer may delay or sospoend G mising and jHazing of eonerete at any ane for
which he copsiders the Contractors delivery equipmett  msdequate, wnli] such liome as dw
Contraetor provides additkmal spproved delivery conpmot.

F-2IE2-3-3 Temsporing

Correresle shali be runsported L the place of finsl deposit by appwroved means.

Barrowes, spades and other equipmenl wed mo the process of fransporting conercte shall b
thoroughly eleaned before cach dav's work or atter a long interuplion and they shall be fhee teom
hardensd conclers.

Comgrete shall be wansported a3 soom as possible atter mixing by methods whicl will prevent te
seplemti, Joss o contamithation of the ingredients.

Hridging for waffic over relnforcoment shall be peovided so that the reinforcement iz oot
distoreed. damaged or displaced.

Where approval is cbrained for conerete to be comveved by chutes. These shall lave a lope (nol
esceeding | vertical 1wy ' horiaorial} sweh oss i cmaore g goetinoous Oew of  conercle.
Additinnal watcr shall not be imbrodaecd to agsist the thow, It deposition is to be Burcrmittent the clwte
shall be arranged to discharge into a storope hopper. I e case o clear B211 of more han | be
prrmilled a1 the dischuree end af the chate.

Whers appeoval iz obteined for puping fhe concrete, (he punp maiulbedurer's recomiendations
ai wpmived by the Engineer shall he followed, The mamps nzed shall be of adegquate capacity and
power to enmire delivery of 3 contiowous supphy,

Wherever transport of conerete iz imemapted for any period of over half an howe the chimes,
pautnps, pipes and any other means of distribution shall e thorouehly Tushed out and ¢leaned.

‘Ihese shall alzo ba fhished out immediatels price te cemumption of conceeting and shall be kept fiee
Inom hardened conceste, Al washing woler wsed shell be discharged catside the fommwork amd elear
al any Troshly placed eonergte.

3-2-D-2-f Randlivg, Placing, Cowcrete and Compacting

Conorgte shall not [ placed ol forms and ecinforcing steal howe been checked and approved by
the Lnpineer. The foos chall be clean ad free of all debnx before conerewe s placed. The meetheod
and sequence nf placing oonorete Rhall be approved by the Faginger,

The extemal suclace ol 6i] concrete shall be thorouphly worked durng e plocing by means of wals
of an approved type. The workmy shall he much a5 to foves all coarse aggregate froam the surfacs and
to lwihg martar asainst the forms to produce 4 smooth Hnish sobaiantiolly free from weater and air
mockels, or hunescomb,

Concrete shall be placed S0 as o avoid seprepation ol e maerils md the displocement ol e
reinfimeement Conorele shall s be deposited m 1oge quantitics &t any point in the forms and then
mun ot worked alony the forms, thus causing segrasation of the marerials,

The cimerele shall be deposiled o e forms i homzonta| [ayos and the work shall be camicd on
rapidly #nd coofinuouzbe betweon predotermined planes apreed upon by the Contreactor and the
Enpineer, Kevways shall be Boened between Jayers.

Where steep slopes e requited for placing concrate with dintes. the chutes shall be equipped with
bulfle buards or be m shorl leapihs thel reverse the dmechion of movement. Chuter and the use of
chites st be: mpgmovesd by the Engmeer,
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Al clwtes, roouphs and pipes shall be kept clean and [ree [eom coating: ol haedered concrefe
tharnuhly Mushimge with waber afier each un. The waler osed for Mushing shall he discharged clear

afthe conceete already o place.

Cunureie #hall nod be dropped mthe fomms / disienee of more than one @ ane-hall 01-102)
mgtees, unless eonfined by approved elosed enmes or pipes and care shall be taken 1o fill cach part
al e Jonn by deposiding (e conceele as wear linal position as possible, The coarse Jgprepate
shall e worked back from the forms and worked around the reinforccment withow displacing the
bara. Adter indial zet of the conceete, die foems shall net be jarred and ao stain shad] be placed oo
the endy nf prijecting remfimesment.

LUnless orherwize directed. the conceete shafl be compacted with suitable mechenical vibeators
operatme within the concnete. When required, vibrating shall be supplemented hy hand spadme with
suimabde fonls to e proper and adequate compacticn.

YWibratory shall be of an spprvsed e and desiem.

Wibrators shall be so manipulated ax W0 wark the conerete tharghly arsund the rem onesmern amd
emhcdded frvfmres and info eormers and angles of the forms, vibrators shall not be vused as a macans
o cause conceete to flow or iun Inlo position in Bew of placing. The vibration al gy poitt shall be
o sufficient duratiom v accomplish compactine, bt shadl not be prolonged ta the poinl where
sEgTagation acrs,

Clomeeete shall he deposited in water omly with the penmission of the bnginecr and wuler hig
mpervision, The minimmum cement factor of the class of concrete beinp deposited in water shall ba
merewied len (10 peroenl wilhow (unher compenssticn snd the slump shall be approxmsiels
fifoeen {15) contimerers, 'When depositing in water is allowed, the conercte shall be carcfolly placed
i he space i which it is 0 remoin i o coropocl mess by omeans of @ trege, bottom-dumping,
bucket, ar other approved method that docr ok pomit the concrete to fall throngh the wealer
withour adequate protection. The concrete shall not be distrbed atier being deposited. bo
ermerete shall be placed in rummme water, snd forms which are not ressonably wateripht shall
not bo nsed for holding eoncrate depozited under water,

Pumping w1l nol e permilied (R the nside of the foomdution forms while comerele 35 beingr
placed, If neceszary 1o prevent flooding, a sexl of concrete shall be placed through a clozed chute
or brernie aod allowed L e,

When casings arc used i drilbed shafts, e cazing shafl e smooth and well-oiled and shali
exlend sulhiciently ubove the prade of the (mish shafl W parvide sxeess comenele o be placed doe
the antieipated slomp due to the cazmg remaval, ¥hen the casing is to be pulled, the comeree
placad in the casing shall Dhowe such a shmp and be of such workabiliy that o minimom
amount 4 vibrating @il be regquired.

Mo concrete work shall be stopped of lewporaily discontinned within forly-live {43} ecitimeters
al the wp of amy limshed aurfece, onless soch work 3% Inshed wilh & coping having o
thickness loss than forby-five (13) contimetors in which case the jeint shall be made &t the under edge
of the coping.

Comerete in simple slaly spans shall he placed in ane (17 sontinnons operation for cach span,
anless otherwise indicoled on the plans or apphoved Ty Oie Eogineer. For coditieuoons  slab gpans,
conerete shefl bhe placed m the sequence showm om the plans, excopt that with the appnaval of
the Enpinear, consecuive placement may be combined in a single placing operaticn to cover from
ome el ol e uoil wa the other.

Concrete in simple or contimons ‘|-beam spans may be placad i ond {1) continious oporatiog, or
when sfwwn vm the plans or wpproved by the Engimeer, muy be placed im0 Gwo (2) sepamate
operations; first, fo the o of the pirder stoms, and =econd, o sompletion,
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The concrefe in areh rings shall be plased in anch a manner as to load the centering tniformly, Arch

omyzs, preferahly, shall be cast in ransverse seetions of such size thar each section ¢an be

Cast 8 cotinnons opecelids. The amoongement of the sectioms aml the sequence ol placing

shull b as apmmved hy the Enginger, and shall be such az to avedd the sreation of inimial stess in
the refntorcement The sections shall be bonded fopedher by suiuble Leys or dowels. ®hen
pereenlled by the Enganesr, sreh rings mue be cast in a smgle enntminons operation.

Before concrere floces are placed on steel spans, the centering under the spans shall be elemsed ond
he spame swung [tee on their supports unless mhorwize indicamed on the plas. The operation
of placing the concrete in any floor slab shall be continnonz until complate, except where joints
are provided un he plans or authoneed By the Cagineer. When 4 special socqeence or method of
wmerely  plaging operations i3 indicatcd on the plans. or designated by the Engineer, this
soquence oF medliod slall be lollowed,

The mothod vsed fir transpottiog concecte barches, materials, or equipment over presioushy
placed floor slabs or floar onil: or over wils of sioeclores of vonbinoows desim bypes skl be
glbyjeel o approval by the Fnemeer. Trocky, hewey couipment and heavy comeentration of
materials will be prohibivcd on floor slabs until e conceete s alloined s desipn sleenpth.

Where conercte s W be placed in lifts greater thap 2.5 m high it shall be placed b suitable

womic pipes, Shuoers for liR heiphts preater than 3 m shall deorpome windeows o swiable
placas 1o allow placing and vibradion.

32027 Hot Wearker Concreting (for temperatyres pbove 20°0)

Concreting shall not be pormitted if s temperaouee ar placing ic in excess of I8, [n arder o
mpinlain the tempenduce of the conerete belia this value the followdng precsutions shall b teken
wholly nt m part as instmicted by the kngineer

All apprepate siockpiles, waker dmex and nky a5 well as Lhe miver shafl be protected from the
dincet rav= of the sim,

Coarse agpreeate shall be cooled by canstanl walering whers pisstble.
Mixing water shall be cooled Ly e addition of ke 1o the storape tanks where necessory. Rapid-
hardening comernt shall not be weed.

Where (he abive precaniions ste insdeguate conercting shall be caried out during the cocler parts
of the dav or during the night a3 may be divected by e Enpineer,

When the wit wmperure is abpve 207 ey of miking water by cvaporation shall be considerad in
amying &t the ameant of water o be added fo the ik, To oraibtain the wilerfosment o within
pertnigsible 1imits an approved waler-redocing seenl shall be ineluded inthe mis.

“The maxinmm watercement ratios gy be inercased wih the Enginesr's pammission by 0003 (o

2.5 hres0 kg ol cement] diving mising, but on na aceount shall warer be added $o conercte anec
it har |oft the mixer,

In arder o reduce premaure dryme of the cmenete during mangoating and plieme, all chutey,
fomwenrk and reinforcement shall be cooled by warerine when possible, of shall otherwise be
proected Troctt the direct foys ol Uk s,

Ar moon as posstble after concrsting, the forprmok shall be ciripped and the aurlace of the
coenceate shall be treabed.

Where drving winds pre cpeounfered, wind shields shall be positionsd as necessiey 10 prolece
exposed surdaces of the coring cimcrele.
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