3.2.3 -

3.2.3.1

Batching

Batching .-

-+ Unless otherwrse consented to by the Engmeer the measurement and batchrng
~of materials shall be done at a balching plant. C

All materials shall be measured by werghlng except when volume batchlng is
authorised in writing by the Engineer and liquid admixtures may be measured in
adjustable liquid measuring device, and cement may be measured by bags as

- packed by the manutacturer, in which case batches shall be proporttoned on lhe

basis of one or more unbroken bags of cement. , .
Batch hoppers scales Water meters and admlxtures dlspensers shall be capable

' _mdlvrdual materials to within one (1) percent. Certified tests of the accuracy of

weighing and measuring equipment shall be carried out annually or as directed

D by the Engmeer and the results made avarlable for mspectron by the Englneer
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Ctass:t[catron of Plants

The Contractor shall nommate at the same’ tlme as the samples of matenat

. referred to in Clause 3.2.2,1 are fumished, the manufacturer and modél number
of the batch plant(s) proposed to be used for the production of concrete under

- this Contract. In addition the methods of batching and the quality control to be =~
exercised shall also be supplied. if the Contractor proposes to use portable '

mrxars he shall provrde full details of the mrxmg plant

. Table 33 IIStS the classification ol concrete mixing- plants and the expected
,' standard devratlon of the compresswe strength test results requrred under Clause

T The Contractor shall sattsty the Englneer that the plant(s) proposed for use is -

" compalible with the pour sizes shown on the Drawings _and that suﬂtcrent stand

3.2.3.3

‘. Either bagged or bulk cement may be. used No lractlon ot a bag of cement shall

by capacily, if requrred by the Engineer is aVallable

Handl_mg of Materials G
i Coment

" be used ina batch of concrete unless the cement is we|ghed

o All the bulk cement shatl be welghed on a surtable Welghlng devrce The bulk

© 7 escape of cement dust dunng the operation. The discharge chute shall not be -
suspended from the weighing hopper and shall be S0 arranged that cement will
_not lodge in it nor leak from 1t : . B e

Unless the water isto be werghed the water measuang equment shalt mclude . _
~ an auxiliary tank from which the measuring tank shall be filled, The’ measunng o
tank shall be equipped with a tap and valve to provide for checking then setting, -~ -

cement weighing hopper shall be properly sealed and vented to prevent the

Water

- unless other means are provided for readily and. accurately determlnlng the

~- . amount of water in the tant< The VOIume of the auxllrary tank shatt be at Ieast that -

. of the measuring tank.-

- Any admixtures whose use has been consented to by the Engrneer shatl be:

added to the water prior | to the addltlon of water to the dry batched materlals

il Aggregates FRS
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-~ Stockpiling of aggregates shall be in accordance with Clause 3.2.2.8. All

aggregates produced or handled by hydraulic methods, and washed aggregates,

- shall be stockpiled or binned for at least 12 hours before being batched. Rail

shipment requiring more than 12 hours will be accepted as adequate binning only
if the car bodies permit free drainage. Should the aggregates contain a high or

- non-uniform moisture content, a storage or stockpile penod in excess of 12 hours

may be required by the Englneer
iv. - Binsand Scales

' Where cenlral batching plants are employed the plant shall snclude bins, weighing

hoppers, and scales for the fine aggregate and for each size of coarse aggregate.

“The shape of the bins shall be such as to ensure that all materials are able to the

= . outlet of the bin and no shovelling is required. If cement is used in bulk, a bin,

hopper and, unless olherwise indicated, a scale shall be included. Bins with
adequate separate compartments for fine aggregate and for each size of coarse

- ... aggregate shall be provided in the batching ptant Where drrected by the

Englneer surtable screens shall be filted to the bins. -

R " The Contractor shali furnish acceptabte ‘scales or other werghlng devrces :
" Weighing hoppers and scales shall be capabte of determlnlng the mass ot
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mdwrdual matenats to wrthm ohe (1) percent accuracy _

Batchlng of Concrete Ftemote from the Mlxer

Where batches need to be hauléed to the mixer, bulk cement shall be transported

B either in Waterproot compartments or between the fine and coarse aggregates.
" When cement is placed in contact with the moist aggregates, batches will be

rejected unless mixed within one and one half {11/2) hours of such contact

' Bagged cement may be transported on top of the agoregates _ :
Batches shall be detwered to the mixer separate and intact. Each batch shall be

dumped cleanly into the mixer without loss, and when more than one batch is
carried on the truck, shall be dumped wnthout splfhng of material from one batch -

compartment into another

32:&5

Mlx Adjustment for Aggregate Morsture Content T
The moislure content of the fine and coarse aggregates shall be determined as

frequentlly as requested by the Engineer either by a moisiure meter or by . -

methods consented to by the Engineer. Corresponding corrections shall be made

: - to the quantitics of all aggregates as well as to the quantity of water used.

- 3.2.4 }

3241 ¢

Mlxmg and Dellvery

Generat

"Concrete may be mlxed at the site of construction ‘at a central point or by a

combination of central point and truck  mixing. Truck mixing shall be in

{ i accordance with the appropnate requirements of AASHTO M 157.

For mrxlng at the site or at a central pomt concrete ‘shall be mixed in a batched -

. mixer of an approved type. No mixer having a rated capacity of léss than a one-

bag batch shall be used. The volume of concrete.mixed per.batch shall not

R exoeed the mixer's nomlnal capacny as shown on the manutacturers standard -

strength '$egregation, “and uniform’ conastency are satlsfactory and provided no
L sprllage ot concrele takes place The batch shall be 80 charged into the drum that

. TSS 15 LeE



a portion of the water shall enter in advance of the cement and éggregates. The

flow of water shall be uniform and ali water shall be in the drum by the end of the
- first 16 seconds of the mixing procedure. Mixing time shall be measured from the

time all materials, except water, aro in the drum. Mixing time shall be not less

: '-, than 60 seconds for having a capacity greater than 1.50 cublc meters, the mixing

time shall be not less than 90 seconds. If timing staris the instant the skip
reaches ils maximum raised position, 4 seconds shall be added to the specified
mixing time. The mixing time ends when the discharge chute opens.

The mixer shall be bper_ated:at_lh'e drum Speed as shown on the mahufaclurer’s

hame plale on the mixer. Any concrete mixed less than the specified time shall

~ bediscarded and disposed of by the Contractor at his own expense. *

‘_:'The' timing dévice’ on stationary mixers shall be equipped with a bell or other
~ suitable warning device adjusted to give a clearly audible signal each time the

- lock Is released. In case of failure of the timing device, the Contractor will be .

permitted to continue operations while it is being repaired, prov_ided he furnishes
an approved limeplece equipped with minute and second hands. if the timing

device is not placed in good working order within 24 hqurs,_{u{rt__he‘r use of the

__mixer will be prohibited until repairs are made. =

. 3242

Retem_pé_ring of Concrete

Retempering concrete by adding wéte( or by other means will not be permitted.
- Water shall only be added to bring the slump to the specified value provided that -

- water content does not cause the design value of the water-cement ratio to be
.7 exceeded. Condrete that is not within the specified slumps limits at the time of

1 f placement shall not be used.
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Mixing in an Emergency A

-~ Remixing of concrete which has become partially hardened will not be permitted.

Such shall not be used in the Works. - I T
Where, by reaéon of delay, it is desired to hold a batch in the mixer, mixing may

. be continued for a maximum of ten (10) minutes. For longer periods the batch

may be held in the mixer and turned over at intervals as directed by the Engineer.
In the case of breakdown of the _m_echahical mixing equipménl the Engineer may

~ give consent to hand mixing, in small quantities (for mass or reinforced concrete

only) so as to reach a sUpport or a suitable location for a construction joint. Hand
mixing may only be carried out under the supervision of the Engineer or his
representative. . ' : ' L oL

" Hand mixing will not be permitted for preél_fes_.sec_i _éonc_:rete." [y

- Where mixing by hand is 'pe'rmi_tl'éd, the following procedure shall be adopted: - -

.+ - Hand mixing e d | _ oym of s
. size loallow the mixing of at least two balches simultancously.
* - The amount of cement used shall be ten (10) pércent more than the
- - amount specified for machins mixed concrete of the same class.

e - The 'ﬁne'aggregate_and cement shall first be mixed until a unifonﬁbolduk s
' is obtained and then spread on the mixing platform in & thin layer. -~ - o
+ The coarse aggregate, which shall have been previously drenched with

o water, shall then be spread over the fine aggregate and cement in a thin

" layer, and the whole mass tumed as further waler Is added with a rose

" sprinkler, - -

) TS 3'_ 16 L
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shall be done on a suilable walertight platform of '"s:uf_fi'Cier'it’ '



3.2.5' |
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-« After the water Is added, the mass shall be turned at least three times, not
including shovelling into barrows or forms, until the mixture is uniform in
colour and even in appearance.

« Hand mixing of batches shall not exceed 0.2 cubic metres per balch.

* Atleast two test specimens shall be moulded for 28 days acceptance test
from hand mixed concrete. These tests shall be addrtronal to those
requrred m accordance wrth Clause 3. 3 7 ‘

' Acceptance of Concrete

Concrete Control - Generat

_ The Contractor will be fully responsrble tor the supply and dellvery of concrete

under this Contract. RS 2
Concrete shall be produced from a mrxlng plant whrch has been consented to by

- _ the Engineser for the particular strength grade of required. Where concrete is to be
mixed away from he site, it wnll be supemsed by the Engrn_eer or his
- representatlve R , , ‘

* The Contractor shall not obtarn supphes of concrete from a plant for use in the
... Works-without .giving 24 ‘hours notice to the Engineer on each occasion. The
. ..Engmeer will not accept responsrbrlrty for. any loss or delay lo the Contractor by

his failure to provide notice to the Engineer. :

._l‘_:,;'Concrete shall not be maxed untrl consent to do SO has been grven by lhe
.. Engineer. Such consent may be-withheld or withdrawn for any reason deemed )

“sufficient by the Engineer, including unclean excavation or formwork,
- . unsalisfactory formwork, incorrect reinforcement, inadequate transporting or
' compadling ‘equipment, insufficient” Contractcrs labour :nclement weather or

S ‘condrtlons whrch are unsafe _-‘ e

3 2 5 2 Consrstency of Concrete Cl

‘The concrete 1o be placed in the work shall be of such consrstency that it can be

- placed compacted and worked readrfy into all- comers, angles, and narrow "

“sections of the forms and around remtorcement wrthout causrng segregatron of

: the materials or excess free water to’ collect on the surface :

e ) The Contractor shall state (when submlttmg details of the proposed mix desrgn)'
] the slump value proposed for each mix w:thm the I|m|ts contamed in Clause 3.2.1

The cons:stency of the concrete shall be determrned by a slump test in

. - accordance with AASHTO T 119 (ASTM C 143). The Contraclor shall provide at
his own cost all equiprient and facilities for the taking of the slump tests. The
tests shall be made in the presence of the Engrneer or his Hepresentatrve

Untess otherwrse consented [ by the Engineer the slump of the concrete shall
" not exceed 100 mm for strength grades up to 35° MPa (350 kg/cmz) and 80 mm
for strength grades of 35 MPa and above

: ’ Respo‘ ¢

GONCRETE IN STRUOTURES

ibtllty of the Contractor

- The: Engrneer may request that the Contractor submlts for consent drawrngs '
" . Spegcifications, calculalions and other information as shall be necessary to satisfy

! the Engineer as to the surtabﬂrty and adequacy of the falsework, scaffolding and
s formwork that the Contractor mtends to use on the works of the Contract.



3.3.2 Formwork

3;3.2'.1

Consent of the Engineer shall not- relreve the Contractor of any of his
responsibilities under the Contract. - .

Design

Formwork shall be provrded to produce hardened concrete tc the Irnes levels and
shapes shown on the Drawings or specified elsewhere. It shall have adequate

~ strength to canry all applied loads, including the pressure of fresh concrete,

vibration effecls, weight of workmen and equipment, without undue loss of shape.
Forms shall be mortar tight and designed to allow removal withouit risk of damage

“to the completed slructure. Joints in the formwoik shall be perpendicular to the
- main axis of the shape of the concrete unless otherwrse dlrected or approved by

“the Engineer. . . ..

If requrred by the Engrneer detar!ed dranngs design calculatrons includrng '
“" deslgn assumptions such ‘as raté ‘of pouring ‘and concrete temperature,
.. description and/or samples of materials proposed for use shall be submltted for

" the Engrneers consent, before manufacture of the formwork s commenced.

- Formwork shall be so constructed and be ‘sufficient to tolerate hrgh frequency.

vibration "and shall be uniform sliffness to~ avoid causing” varying vibration -

‘. amphtudes over the formwork surfaces dunng compactron of the concrete.
' Desrgn of formwork shall be such that it shall not be necessary to drop Concrete

- " formwork after deposmon ::. o

freely from'a greateér herght than two (2) metres or to move concrete along the

For beams glrders and S|mrlar members the desrgn of the formwork shatl allow "

~ Removal of all forms shall be possible so that the load is transferred from the N -

removal of the side forms, without interference with other forms and/or falsework. -

R  forms and falsework to the structure smoothly and gradually

— Provisions shall be made for the accurate Iocatron and tlrm support of flttrngs

. bolts, ducls, anchorages and formers and holes as shown on the Drawings.

- .. Temporary fittings used for the support of the formwork shall be arranged to
~ permit removal wrthout damage to the concrete ' : :

Forms for edges of concrete shall provrde chamfers and for re- entrant angles i

fillets as shown on ‘the Drawings, or if not shown, of 25 mm on each 'side with

" equal angles in all casés. Where shown on the Drawrngs corners shall be formed o

-+ with fillets or curves .

',""Where formwork is rntended tor re use several trmes the desrgn shall allow for' .
the detenorahon of the matenals in handlrng ' : _ ,. o

L The use of non- removable formwork wrll not be permrtted unless shown on the o
e Drawrngs or ordered by the Englneer ' : o

3.3.2.2

_ and other defects ‘which- would- affect the strength of the _formwork or the_ S
o .appearance of the fmlshed COncrete surface R Sl

Constructton

- Forms shall be of trmber, steel precast ccncrete, polystyrene or otner approved S e
material. Materials used for formwork shall be sound, clean, free from _
1mpen‘ecttons and sufficiently uniform so that the specrtred surface finish can be

altained. All imber shall be free from knothéles, loose knots, cr‘acks ‘splits, warps




e

- - Timber forms for exposed surfaces shall be constructed from plywood or particle
- board with hardwnod or approved softwood studs and wales. Dressed timber

forms may be used only with the consent of the Engineer.

The type and quality of material selected for formwork and workmanshlp used in
construction shall be such that the surface specified shall be obtained. (See
Clause 3.3.8). Forms shall be constructed in such a manner that stripping shall
not result in damage lo the concrete. - P :

. Formwork for all exposed surfaces shall be made trom panels havrng uniform

. . widths of not less than one metre and uniform lengths of not less than two melres,
. except where the dimensions of the members of the member formed are less

. than the spegcified panel dimensions. Plywood panels shall be placed with the

.- grain of the outer plies perpendicular to the studding or joists, unless otherwise

- permitted by the Engineer. Where plywood form panels are attached directly to

.. the studding or joints the panel shall be not less than 156 mm thick. Plywood from

" panels less than 15 mm thick, otherwise conforming to thess requrrements may

be used wilh a conlinuous backmg of dressed material of 20 mm minimum

| thickness. All form panels shall be placed in a neat symmetncat pattern Subject
* {o the consent of the Engrneer e

Forms for all surfaces which will be comptetely or permanentty hldden below the :
ground may be construoted from dressed or undressed trmber steel plywood or

" particle board., |

': ;;,The use ot wires or bolts extended to the surtace of the concrete will not be
" permitted except where shown on the Drawmgs or |f consented to by the
Engrneer ‘ :

: Any embedded tres shall remain embedded and shall termrnate not Iess than _ .

twenty five (25) mm back from the formed swifaces. Ties shall be constructed so

‘ . that the removal of the end fasteners can be accomplrshed without spalling the
- concrele faces. All recesses shall be hlled in accordance wrth the reqmrements of
' Clause 3.6.3 of this Specrlrcatron e . _ i : L

Tles embedded in parts of the structure below the water shall have slarnless steel :

Hips. Stalnless steel sections of the tie rods shall extend not less than seventy five '

(75) mm into the concrete trom the tace of the face recess formed by the inner
spacer . L

3 3 2. 3 Erectron of Formwork R . _ . _
- 'Dimensions and posrtron of forms especratty those atfectmg the constructlon of

subsequent portions of the work, shall be carefully checked after the forms are -

- erected. Forms shall be aligned accurately and the location of all fittings, hole
~formers, etc. checked prior to placing concrete. Overall accuracy of the formwork

shall be 1o the salisfaction of the Englneer and shalt ensure that the requrrements

o of C!ause 3.3. 9 Toterances are met

" Thé interior surlace of the forms shall be treated Wrth the Irghtest practrcal coaling
-* of an approved non-staining release agent before the steel remlorcement or other
- insertions are placed to ensure non- adheswn of the mortar. :

The formwork shall be 1nspected by the Englneer and the placmg of _

- reinforcement in the spaces tormed shall not commence unhl consent rs grven by
_ -._'theEnglneer L R s S o e
'--f;The formwork shall be agarn mspected by the Engmeer before placing of
- concrete is commenced. Before consent to commence concreting is given, all dirt, -
- chips, hardened concrete or mortar and aII forergn matter shall be removed from
_thelorms : e R o -



Such consent will not refieve the Conlractor of responsibility for any defects in the
formwork, reinforcement, embedded corponents, or the formed concrete surface
which may become apparent during or after casting the concrete.

. When an mspectton is requested by the Conlractor a notrce of not tess than 24
~ hours shall be grven to the Englneer y .

3.3.2.4

Removat of Formwork

Al formwork shall remain in place until removal is authorrsed by the Engineer.

- .- The formwork shall be undisturbed unlil the concrete has adequately hardened

. and has aitained the necessary strength to canry its own weight and construction

. loads. When required forms shali remain in place to protect the concrete against

- the effects of low temperalure or excessive evaporalion. Unless otherwise

- specified or directed by the Engineer in writing, forms shall not be removed from

* the concrete until the times specified in Table 3. 6 have elapsed These pencds
may be extended by the Engtneer i _

o Forms for columns and other load bearlng members Sha“ always bo Strrpped to :

. determine whether they are satisfactory before removrng fatsework from any
- structural members they support SRR ,

“ln the ‘case of comptrcated shapes where shrmkage stresses could cause

. Inthe case of concrete contalmng special admtxtures. stnpptng ttmes shall beas
_.. determined by the Engineer who will take into consideration the age which such -
“concrete would have the same strength as that contalnrng ordlnary Portland o

- 'To permtt the satlslactory flnrshlng ot kerbs, crash bamers posts etc forms for '

crackrng, the Engineer may permit side torms to be loosened al an earher stage

Cement wrthout addrtwes

such mernbers shall be removed in not Iess than 12 hours nor more than 48

| .. hours after placing concrete, depending on weather conditions. The forms for

adjacent parts of the structure shat_l be specrally desrgned to permlt this betng

: done wnthout mjury tothe concrete

| - Al recesses sha!l be filled i in accordance wrth the requrrements of Ctause 3 5. 3 of
. this Specification. Lo .

T Table 3.6 - Trmes‘forRemoval of Formwork -

For Concrete Mix designed on Use ot

P°5‘“°“'°' Form ' f Ordinary Portland Gement | - Tiigh Early Sirength
_ s o {molsture curing) - | - Portland(:ement
S:des of beams eetumns watl elc. v.hen . — :
lhehelghtot each dafs pouris; - G ) : _ B
o Uneroem | A .| s
.7_".70.6_103.0,m Sl S, Lo 2days i__;:tsdays -
. ___&.30t060m S - "3daysr._-:‘ 25days
* 180109.0m o o ey oL 6_d3Y5 . 4days
SrdesolSquare Piles '~ - RERRIE 2 hours — 8hours -
Sides of Octagonat Pites R . '2-4h_0ws o B ft_B'ho.urs_
Supportung torms and falsework: ' . Ce _ L R
+ Underdeckslabs of giderbidges | 7days | - 7dap)
Sl Undermmptysupperted s'abspans 1 - B f t_OKdays o 10days C
o ;?g:;:]:dssr{ﬁseSo;as;rgﬂzcssuppoﬂed o cRidays ST 2days .

' :ﬁ‘.TS?_.‘?.O
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RO Provrsron for eXpansron and contractron in concrete structures shall be as shown

3325

Suppoiting forms and falsework under | Until 70 peicent of the presiressing force s applied to the
prestressed concreld members concrete unless otherwise directed '

Precast Deck FO’mWork S

Where shown on tho Drawrngs deck formwork shall compnse precast concrete
slabs. The slabs span between the tops of the beams, are completely self-
stipporting, and are not recoverable. The Confractor shall supply and erect
conventional formwork for the deck overhanging he outer beams and where

-+ required elsewhers, such as at the end of the spans. Unless otherwise specified

or shown on the Drawrngs, the slabs shall be manulactured by the Contractor.

' Before placrng slabs the seatrng along’ the top llanges of the beams shall be -

brushed clean, then cement mortar placed in a thin layer along each seating to
improve the bearing of the slabs. The slabs shall be laid before the mortar

-+ commences to sel, and shall be butted tightly together. After placing slabs and

before placing reinforcement, all joints between slabs, and between beams and

. slabs, shall be filled with mortar. Immediately before concrete in placed in the
. deck, the whole of the formwork slabs and tops of beams shall be thoroughly

welted and kept wet until covered with concrete. All costs of handling, setting,

- and stopping for formwork slabs shall be deemed 1o the Included in the SChedule
T item for deck concrete ER _ _

" . Note The use of precast deck formwork rs not appircab!e to thrs contract

asa
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Jornts e

Constructlon J0|ms ; : SRR

Construction ]ornts shall be Iocated where shown on lhe Drawrngs or permrtted by

v the Engineer Construction jornts shall be perpendicular to the principal lines of
- stress and in general shaII be loCated at pomts of mrnrmum shear. "~

o At honzontal ‘constriiction jornts gauge strips 40 mm thick shall be placed inside
" the forms along all exposed faces to.give the joints straight lines. Before placing

fresh concrete, the surfaces of construction joints shall be sandblasted or washed -

- and scrubbéd with a wire broom, drenched with water until sat_urated and kept

- saturated until the new concrete is placed. Immediately prior to placing new

- goncrele the forms shall be drawn light against the concrete already in place and
~_ ihe old surface shall be coated thoroughly with a very thin coating of neat cement -
" mortar. Concreté in. substructures shall be placed in such a manner that all -

" horizontal ‘construction |olnts will be truly horizontal and, if possible, in locations

_ such that they will not be exposed to view in the finished structure. Where vertical

“construction joints are necessary, reinforcing bars shall ‘extend across the joini in

" such a manner as to make the structure monolithic. Special care shall be taken to -
- avoid constructlon jornts thorough Iarge surfaces which are to be treated
2 ;:archrtecturally i TR S SO

o Necessary dowels Ioad transfer dewces and bondrng devrces shall be placed as

e shown on the DraWrngs or dlrected by the Engrneer

Exr)ansron Jornts PEEC PR

& ¢ on the Drawings. Expansion details are designed and dimensioned for installation
0, atamean temperature of twenty-seven 27). degrees Celsrus Where the ambient _ -
. temperature is likely to vary by more than five (5) degrees from tweénty-seven -

.- degrees Celsius the Contractor shall request the Engineer to give a direction
s regardrng any allowance whlch shall be made in settrng the expansion Jornt .

' TSS 21



~ Joint gaps shall be constructed as shown on the Drawmgs

The supply and instatlation of deck expansion joints in bndge decks shall be in
accordance with the technical proposal which shall be provided by the Contractor
to the Engineer lor h|s revrew and approval prior to their procurement and

_ mstallatton

3.3. 3 3 Open Jomts

Open joints shall be constructed where shown on the Drawrngs by msertron and
subsequent removal of a wooden strip, metal plate or other approved material.,

. The insertion and removal of the template shall be carried out withoul causing

. damage to the concrete. Rernlorcement shall not extend across an open joint

~ unless so shown on the Drawmgs ’

3. 3 3 4 Fr!led Jornts

- The openings for pre formed poured or other expansron jOlntS shall be_ '

. ‘Where shown on the Drawrngs jomts shall be trlled wrth purpose made elastrc :

constructed in a S|mrlar manner to Open jorn’ts

joint filler, The Contractor shall submit samples and technical data ol his proposal
for Jornt filler not less than 3 months before its intended use. :

Joint filler shall be pre lormed hrghly resrlrent type sponge or cellular rubber :'

- conforming to ASTM D 1056, of 10 mm thickness and of density not less than 30

- kg/m3. Joint filler shall be held in place against the completed- srde of an”" '

- expansron jornt by a waterproot cement or other approved means. o

e B shall exhrbrt sustarned adhesron to concrete under wet oondrtrons and not B

Joint filler shall have, _bul not be lrmrted to, the followrng mrnrmum propertres

become brittle atter prolonged hot dry condrtrons R

e N shall not rupture as a result ot a shear movement ol 50 mm

"« ltshalibe non toxrc and non lﬂle’lOUS to concrete

S ,’Alljomt surfaces to betllled shall be clean dry and fully cured a |

- 334 . S
' R The desrgn erection and removal of talsework and scah‘oldmg and shall comply S
. with the requrrements ot Sectron TS 10 ot the Teohmcal Specrlroatron U

335
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Falsework and Scatfoldmg

Placing of Concrete e T

Breakrng Baok Conerete and Bondrng of New Concrete

Where applicable, concrete in the existing structure shall be brokén back as
_shown on the Drawrngs Any cracked or damaged concrete remarnrng after

‘ - breaking back shall be.. remOVed and replaced wrth new concrete to the

- All faces of concrete agamst whlch new concrete is to be placed shall be
- scabbled, brushed clean, and then coated with an approved epoxy resin or ‘other

| _Concrete or bonding agent shall not be placed untif the surfacé against whrch the = '

satrsfactron of the Engrneer

approved bendrng agent |mmed|ately ahead of the placing of thé new ‘concrete.

h _;_concrete is to be placed has been |nspected and approved by the Engmeer. o




B T

3 3.5.2 Chippmg Back Surfaces of Existing Concrete Structures and Bondlng of

New Concrete

Where applicable, existing concrete structures shall be chipped back as shown
on the Drawings for a minimum depth of 20 mm in order to expose concrete.

The chlpped surfaces of exrstmg concrete against which new concrete is to be

. placed shali be brushed clean, and welted with water then coated thoroughly with

a very thin coating of neat cement mortar immediately ahead of the placing of the
new concrete. Concrete shall not be placed until the surface against which the

' _concrete is to be placed has been mspected and approved by the Engrneer

3 3 5 3 Placmg of Concrete S
S General

Concrete shall not be placed untrl the torms and any other embedded |tems have

" been rnspected by the Engineer and he has been grven his consent

The Contractor shall submit a scheme for the order of concretfng the cast |n-srtu'
sectrons of the works six (6) weeks pnor to placrng

Placmg of concrete shall contorm to the assumpttons made in the desrgn of the -
- formwork. : "

I consent is glven by the Engrneer to pour concrete in other than dayllght hours,
s Irghtmg over the aréa of the pour, mixing plant, conveying equrpment etc shall be
- asspecified in clause 1. 6 of the General Specrhcat[on _

The working surlaces ol plattorms and conveylng equrpment shall be cleaned of

- all foreign material and set concrete lmmedrately pnor to commencement of each . °
continuous placlng run. :

* Prior to and during the placrng of concrete the formwork and the Space to be
- bcecupied by the fresh concrete, and all embedded items including reinforcement
- +shall ‘be maintained in a clean condrtron tree ot water, mud oil and other
g deleterrous matenals T R D AP .

Atter mlxmg, ‘concrete shall be placed wrthout delay The methods of transport )

-+~ handling and placing shall be such to prevent the segregation or loss of the
- . ingredients. Dropping the concrete a height more than 2 melres will not be

permltted unless thorough approved pipes or chutes. As far as practicable these

- pipes shall be kept {ull of concrete during placing, and their Iower ends shall be
kept close to the surlace of the newly placed concrete. ' »

......

When wheeled vehicles are used for transportatron of concrete a substantral
.+ i+« gangway shall be erected above the reinforcement on supports resting on the
. formwork. The location. and. type of supporis shall be to the consent of the
o Engineer. Gangways shall be kept back trom the worktng lace a dlstance ot 2o0r.

---;‘4_3metres el T P VP S L S VI SRR A D S '

o Exoessrve quantttles ot concrete shall not be deposrted at any one pomt and -
moved orworked alongthelorms BT R A N T z

| fj;jConcrete whrch has developed |ts |mt|al set or whtch is’ not placed and

R posrtron and shall be removed frorn the srte rmmedrateiy

o ' Between the ends of members or between spectlred construchon jomts, concrete _
77 shall be placed in_oné ‘continuous operatron such that the face of the lresh
o _f_concrete |s in a plastrc state when succeedrng concrete is placed agalnst it. s

f",{‘Where requued by the Englneer, ‘concrete, shall bo. p.aced on a spreadmg o
plattorm transport trom the mixer. It shall be turned over fo ensure a uniform -

T83



" consistency before it is placed. Under no circumstances shall concrete be thrown

from shovels.

Concrete shall not be placed at a rate of less than 2 metres per hour vertrcally
without the consent of the Engineer. - : l

~ii. - Pumping of Concrete

~ . The Contractor shall assume all responmbrlrty and risks mvolved in the pumping
" of concrete, and the Employer will not conslder any claims for extra costs

‘involved. Should the design of a mix suitable for pumping require cement

additional to that specified in Clause 3.2.1 the cost of the additional cements shall

- be borne by the Contractor. Prior to commencement of placing concrete in the

3354

forms, the initial discharge of concrete shall be pumped to waste untii a

consistent workable mix is discharged, to the satisfaction of the Engineer.
Aluminium pipes shall not be used for the delivery of concrete.

Placmg Under Water o
i General o

o Concrete other than seallng concrete shall be placed under water only wrth the

permission of the Engineer. Concrete shall not be placed in water llowrng faster

- than one metre per second

_'When the Contractor proposes to place concrete under water detalts of the

method, equipment and materials proposed to be useéd shall be submitted to the
Engmeer for his consent at Ieast SiX (6) weeks prlor to work belng commenced

" Unless otherwise consented to by the Engtneer concrete shall only be placed by B

| tremie prpe or bottom dump bucket

ii. . Tremie pipe

RS Concrete shall be placed through a smooth bore steel trem[e tube suﬁtcrently

large to permit the free flow of concrete. Joints belween sections of the tube shall
be threaded, greases and wrapped with an approved tape to provrde waterproof

o connectlons Aluminium tubes shall not be used

- The methods plant an equrprnent used for concrete placmg shall be such that a

3 contmuous supply of concrete is avaalable at the top ot the tremle tube dunng the

- entire process of placing concrete

A The tremie shall be lttted wrth a valve or other devrce 80, that at no trme shall

- concrete in the tube come in contact with water when it is being filled. The means -

- of supportlng the tremie shall be such as to permit its being lowered rapidly when

a - necessary to prevent or retard the flow of concrete. The' discharge end shall be

- completely submerged in concrete at all times and the tremle tube shall always
~ be filled to a height to overcome the head of water. The rate of flow in the tremie
- shall be controlled by raising and lowering the tube and thus varytng the external

. head of concrete at the lower and of 1he tube. : -

.. continuation of discharge unless sufficient concrete is available at the concreting -

At no stage dunng the concreting operatron shall the tremle be Irfted to permlt

. pointto enable the tube to be recharged |mmed|ately Concreté shall be supplied
~“to the tremie at a uniform rate to provide a co_ntrnuous flow wrth the trem[e tube

as full concrete as reasonably practlcable

: ln the e‘vent that water enters the tremre tube or the tremle actton is lost durrng'

o casling and if the Engineer considers that as a result thereof a reasonable risk

“eXist that the quality of the concrete will be impaired, the Contractor may be_' |
- directed to |r_nmedtately remove all the concrete placed in the current pounng ;

SR operatlon



e,

-+ The cost of removal of the concrete and all associated costs arising from failure
* of the tremie shall be borne by the Contractor and no extensions of time will be

- granted.

if most of the concrete has been placed prior to partial or full breakdown of the
tremie action the Engineer may permit the previously placed concrete to remain

' ~ but direct that no further concreting take place. In this case, the Gontractor shall

carry out any additionat sealing which in the opinion of the Engineer is necessary,
and dewater and prepare the surface of the prevrousty placed concrete for re-
concreting. : :

" il Bottom Dump Bucket

" Bottom dump buckets. shalt beofa type that cannot be drscharged untrl it rests on

the surface upon whrch the concrete is 16 be placed. The bottom doors when

-« tipped open shall open freely downwards and outwards. The bucket shall be

open at the top but the top surface of the concrete shall be protected from the

wash of the water and the bucket shall be lowered and withdrawn slowly to avoid

~ backwash. The bucket shall not be raised to such a height that concrete will fall
through water and no agltatron tamping or vrbratron ot the concrete wrll be
_ permitted dunng the ptacmg S : .

' iv. Pounng Operatlon

When concrete is placed by tremio dump buoket |t shall be placed in one

" continuous operation keeping the top suifaces as nearly level as possible until it

is brought above the water, or to the required height. The work shall be carried -

* out with sufficient speed to prevent any one layer of concrete taking its initial set .

- before the next layer is placed. No tamping or vibration will be allowed. After

- dewatering the top of the concrete, all laitance and weak concrete shall be

-'“--;:remOVed and the surface shatl be scabbled before subsequent ptacrng of

' concrete PR T I S

Ccmpactrng _ _ _
" During and - |mmed|atety atter placmg,cthe concrete shatl be thoroughly
compacted by means of vrbratron as specrfled hereunder ’

~ Careé shall be taken to fil every part of the works, to force the concrete under and .

- around the reinforcement without displacing it, to work coaree aggregate back

o from the face, and to remove air bubbles and voids.

Vrbratron shall not be apptred drrect[y, or through the relnforcement to eectrcne or

7 fayers ‘of concréte which have hardened to the degree that the concrete ceases
' lobe p]astlc under vibration, ' ' ; - : S

s sha!l not be used to make concrete flow |n the torms OVeI' drstances so great as
o cause segregatron and vrbrators shatl not be used to transport co*tcrete in the '

v "_.‘jtorms s : o
.. Vibration shall be apptred at the pornt ot deposrt and in the area of freshly

. deposited concrete. The wbrators shall be inserted and withdrawn from the
-~ concrete slowly. The vibration shall be of sufficient duration and intensity to
" thoroughly compact the concrete, but shall not bé continued sé as to cause
-+ segregation. Vibration shall not at'any one point be to the éxtent that localised
7 areas of grout are “formed; ‘Application of vibrators shali be at points unrformty

:'spaced and not further apart than twrce the radlus over whtch the vrbratron is

. 'vrsrbty eftectNe




Workmen employed in compacting concrete shall be competent and experienced
in this work. Any workman who is deemed by the Enginéer to be unsattstactory
shall be replaced rmmedlately at the request of the Engineer. R

i Internal Vibrators

~ Interna! vibrators shall be of a ype and design approved by the Engrneer and
_shall have a minimum frequency of vibration of 7000 revolutions per minute. The
- intensily of vibration shall be such as to wsrbly affect a mass of concrete of 25
© mm slump over a radius of atteast 500 mm.

Table 3.7. gives the basis for the number of mternat vrbrators requrred for
satlsfactory compactlon L

, Table 3 7~ Number of lnt‘ernal Vrbrators Requ.'rea'

“Rate of Placing Concrete -~ Number of tnternat Vibrators("
| (:Slcubzorne_t_refs_ perhour . . 2: L
S 6cubic_metres per hour | T 3 '
9'cubtc rnetres perhour 4
12 cubic metres per hour - 5 .:
15 cubic metres per hour - . 6 .

o Note (1) Excludrng standby capacrty
- il Externalvibrators .

: Internal vrbratron shall be supplemented by suoh externat vrbratlon as is 0

" necessary to ensure smooth surfaces and dense concréte adjacent to forms. The - |
number and type of external vibrators and their method of use:shall be as
required by the Engineer. External vibrators shall have a minimum frequency of
vibration of 7000 revolution per minute. One additional vibrator for every four .~

- working units or part thereof shall be provrded and kept |n readiness tor B
|mmedrate use shoutd a breakdOWn oceur. . _ : B

3 3.5. 6 Deck or Slab Concrete '

_The upper surfaces of the concrete deck s!abs shatt be carefulty screeded to the g
. _Jshape and levels shown on tho Drawrngs ERRAE _ o L

. Vlbratlng screeds may be used and. shatl conslst of a screed board wnh one or
~more vibrating units fixed to it, Fixed screed support for. screed boards shallbe -~ .
arranged parallel to the major axis of the dec:r or stab Such screed supports
o shaII be at centres not greater than3m ot _ S

Screed supports shall be set with suﬁrcrent camber to ensure that the tlnlshed '
 slab levels are as shown on the Drawings or as directed by the Engineer. Screed BRI
"~ supports shall be set to provrde the specmed deck thrckness over the tops ot the Ll €§
"' beams where relevant. o : . : _ o

o Screed supports shall be fabncated from matenals and of slzes approved by the -

- - Engineer, and shall be rigidly held in posrtton ata spacmg such that there will be
. negligible deflection durlng screedlng and so that the screed. supports can-be
- removed from the concrete at the completion of the screeding. -Altérnative

screed:ng arrangements to those specrtled may be used subject to the consent of o

the Engrneer RS : _ : B

Concrele shatl be placed evenly and spread to a tevet st[ghtly above the flnlshed D
deck or slabs levels, compacted by_ v;br_ato‘rs and then screeded by me_ans of a,



vibrating screed board placed on the screed supports and at right angles 1o the
direction of the screed supports. Immediately screeding has been completed the

- screed supports shall be removed and the surface made good with additionat
" concrete, and trowelled to shape, : S

Final finishing operations to a concrete slab shall consrst of tloatrng, trowelling,

~and brooming. Any free surface water shall be removed prior to finishing.
. Additional materials such as cement, stone dust or sand shall not be used to dry
. up surface morsture g : : o

- As soon as the concrete slab surtace assumes a surtable condrtron the surface

shall be wood floated in order to fill in holes, remove lumps, and smooth off

ridges,

< After completron ot wood tloatrng, the surface shall be steel trowelted by hand or
-+« wilh a power trowel fitted with rotating steel floats. Power trowelling shall be
"~ followed by hand lrowelhng to remove small irregularities and touch up areas in
. corners around openlngs or holes, and close to obstructrons

: The whole surface shall then be roughened with a stiff broom to provrde bond for
" the wearing surface, or to provrde skrd reS|stance where an asphaltic wearing

surface is not to be applred

Barrows or olher conveyances shall not be wheeled drrectly on the concrete
within a period of seven days of casting. If wheeling planks are placed with care

on the slab surface, barrows may be permitied on the wheeimg planks not Iess

' than 12 hours from the casting of the slab.

The finished slab surface shall comply with the requrrements of Clause 3.3.9,

_. ~ Tolerances. Deviations from the slab surface greater than those specified above
-~ shall be rectified to the satisfaction of the Engineer.

- E'Pnces bid for slab concrete shall bé based on the thickness and beam hogs as
o shown on the Drawings. Payment for the actual amount of additional concrete
~ " incorporated in slab thickening to offset variations in beam camber from that

shown on the Drawings, will be ma‘derln accordance wrth the provrsrons of the

© - General Condttrons of Contract

3.3.5.7

Concrete Above Deck

"2 In thé case of bndges concrete ‘above deck shall not be placed unttl the deck '

tormwork or the falsework for the span has been removed.

Concrete above ‘deck for cast-rn -place post -tenstoned structures shall not be
~placed until completion of the post- tensroning operatron unless specrtred or
. consented to by the Engineer. B TR S T :

Forms shall be accurately burlt to the dlmensmns shown on the Drawmgs Al

"-,-f.__,mouldrngs panel work and bevel strips shall be straight and true with neatly
- mitred ]omts and all corners, in the finished work shall be true sharp and clean

,".,.cul 7 L SR _
- The forms for cast—rn place members shall be erected to the specrtred lme and
grade, and shall be braced to remain rn correct posrtlon durrng the placrng ot the
L concrete b e et e e
L :The tOps of aII posts, kerbs and parapets shall be tormed by placrng an GXCGSS of
" *'concrete in the forms and removing or striking off such excess wilh a wooden

" template' moved oiv guides atlachéd to the forms, forcing the coarse aggregate o

[ : below the mortar surface The use of mortar toppmg wrll nol be permltted
The trnrsh shall be as specrlred rn Clause 3 3. 8 SR .

TS' 3._27‘ .



3. 3 5. 8 Rubble or Cyolopean Concrete

~ Rubble or cyclopean concrete shall consrst of concrete contarnrng Iarge

~ embedded stones. It shall be used only with the consent of the Engineer in

massive piers, gravity abutments, heavy foolings and gravity walls. The class of

- concrete shall be as shown on the Drawings or as directed by the Engineer. The
- stone for this class of the work shall conform to the requiroments of Clause ..

" The stone shall be carefully placed-not dropped or cast-so as to avoid injury to

the form or to the partially set adjacent concrete. Stratified stone shall be placed

~ . upon its natural bed. All stone shatt be washed and saturated wrth water before
L p!acmg S . : :

The total volume of the stone shall not be greater than one-third of the total
volume of the portion of the work in which it is placed. For wall or piers greater

~ than 600 mm thickness, stone having a maximum size of 250 mm may be used.

- Each stone shall be surrounded by at-least 150 mm of concrete and no stone

. shall be closer than 300 mm to anyr top surface nor any closer than 150 mm to
. any copmg ' , :

o Noto: Rubbfe or oycfopean oonorele is not‘ appfrcabfe fo fhrs contract :'- o

046 C e o
" Subject to thé consent of the Engrneer currng shall be carned out usrng one or

Cunng

“ both of the foltowrng methods

3_.—37.67_.1

Normal Curlng .

P General e

o Exposed concrete surfaces shall be cured by coverrng wrth an approved matenal_
. immeédiately after finishing and the surface small be kept moist. Alternatively, -
" exposed surfaces may be cured by floodlng or contrnuous .,pnnktrng subjects to

. the consent of the Engrneer S .

- Currng shalt contrnue for a perrod of not Iess than seven days after pfacrng the
- concrete. : : _ , : ,

Within 15 mrnutes |f the comptet[on of the frnrshlng of any sectton of deck or stab :

- the concrete surface shall be protected by surtabte means from the effects of sun
_fandwmd . ST PR AT :

Freshly flmshed concrete surfaces shall be etfectrvely protected from rain or

7 ’_,‘;damage from other sources until hard set has occurred

ii.'.' | Use of Currng Compounds LT

" Moist curmg as specified above shalt generalty be used The use of cunng
“ compounds will not be perm:tted on exposed surfaces whtch requrre cfass 2 or

" class 3 surface finishes. :

Currng compounds shalf be in accordance w:th AASHTO M 148 (ASTM Cc 309)

“Standard Specifications for Liquid Membrane Forming Compounds for Curing .-
‘Concrete and shall only be used with the consent of the Engineer. Full details of -
- curing compounds shall be submitted to the Engineer prior to their use, including - .
- the time and rate of apphcatron and documented evidence of the effectiveness of
_the compound as a curing agent Such compounds shall be. ptgmented i

sufficiently to allow visual Inspection to ensure full application on.the surface to
. be coated and the pigment shall not be visible after a peuod of 14 days after _
_ applrcatron Currng compounds shall not have a deletenous eﬂect on the




concrete. Compounds shall not darken or yeltow apprecrably, and no compound
shall be used which will stain the surface of the concrete.

. Curing compounds shall be applied in accordance wrth the manutacturers
. Instruclions, Application of curing compound shall commence after the final set

- has taken place and just as the surface film of water disappears. if the concrete

. surface is dry, it shall be thoroughly welled with water and the surface film
allowed to just disappear prior to application of the curing compound. Any

damage caused to the applied coaling shall be immediately repaired by the
Contractor. If coatings are being repeatedly damaged the Englneer may direct

- that moist curing be resumed. 4 , _ g _
_ Currng compounds shall not be applred to constructlon jomts unless the ]omt id to

. be scabbled or sandblasted at a later date.

Cunng compounds shall not be applted to surlaces Whlch are to be subsequentty

G coated unless provision is made for removal of the compound from these
- .- surfaces prior to the application of the coaling. Curing compounds to be used on

bridge decks which are to be covered by a bitumen seal or asphalt shall be of a

o type which will not S|gn|l|cantly reduce the adhesron of lhe seal or asphalt

3 3 6 2 Steam Cunng

_,!__.The plant and equrpment method of ccntrol and the proposed cunng cycle for -
.~ any steam curing proposed by the Contractor shall be subject to the consent of
. the Englneer After the initial maturity period, the concrete shall be cured in an

o atmosphere saturated with water vapour at a pressure not ~exceeding

337
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3 atmospherrc pressure

Qualrty of Concrete :

Strength - SIS
The ¢lasses o strength grades of concrete to be used in the works shalt be as

e shown on the Drawings. Test specimen moulds, of a type shown on the Drawings,

shall be provided by the Contractor for all tests required to be performed by the

i+ Contractor or for independent testlng by the Employer pursuant to clause 1.6.2 of
L _the General Specmcatlon PP % ' :

': '3 3. 7 2 Sampllng ol Concrete

“ Test spemmens shall be rnade and cured in accordance Wrth AASHTO T ?3

' _-‘(ASTM C 31) “Standard Methods of Making and Storing Specimens of concrete

... in the Field". Erght test specimens shall be made from each sample of concrete

~“and there shall be not less than 8 specimens made for every 40 cubic melres of

¢ concrelé or fractlon thereof placed dunng one days run oras deemed necessary
bythe Engrneer SRR S TR

) Addrtronat spectmens, as dlrected by the Englneer or detarled in Sectton TS 7 of

"strrpptng ol forms or the early appllcatron ol prestress is proposed

B The Contractor shall provrde the necessary curing facrlrtres and shall cure the test
. specimens on site in accordance with AASHTO T 23 untlt they are tested by the
... Contractor in accordance: with his obligation for testing under the conlract or
L delivered to the laboratory for |ndependent testrng pursuant to clause l 6 2 ot the
.General Specrllcahon Sl B SR :

As soon-as’ pracucable atter the specunens are made they shall be placed |n'

approved m0|sture proof contalners unttl testmg is to be camed out

T83 29



3.3.7.3 Sampling of Mortar and Grout

If required by the Engineer, test specimens shalt be made tor the purpose of
determining the properties of mortar or grout. The specimens shall be made in

- accordance with Clause 3. 3.7.2 above, except that tho method of moutdrng shall
~ be as directed by the Englneer S : Tein ol ,

o Test specrmen_s for shrrnkage tests shalt _b_e in accordance_with_AASHTO T 23.

3374

Festrng L

- C39). .

Four ot the above etght specimens shall be tested at 7 days for mformatron and
the other four at 28 days for acceptance S BRI

A strength test shall be defined as the average of the compresswe strengths of
S two spectmens made trom the same composrte sampte ot concrete and tested at
- 28 days _ s R _ : _

Where samples are taken from concrete whtch erl be prestressed four B
specimens will be tested to assess the concrete strength pnor to stressmg and C

tour specimens will be tested at 28 days.

The concrete specrmens wrll be tested in accordance wrth AASHTO T22 (ASTM'

 ‘Should the average strength of the strength fest above be loss than the specrhed o

7 slréngth, application of prestress or removal of forms (as’ appropriate) shall not
' - take place. Alternatively the Enginéer may specify an age at which in his opinion -
~ . the concrete will have reached the required strength to permit applrcatron of
~ prestress or removal the forms. If the concrete was steam cured, the Engrneer -

may request additional in accordance with the requrrements of Clause ..
The requrrements for each ctass of concrete are as shown in Tabte 3 8

'Tabte 3.8- Compressive Strength Requrrements

S i Specttted Compresswe Strength
Classes ot'concrete 7Days .28 Days _
ST P T (kgfen? - (MPa) “(kglom?)’
Kizs | @b - | e _ [ 125 s
KI5 T30 [T A0 | A7s [ 175
Kes | F7o | im0 225 T
'1"K500 330 880 - f-ﬁ-?soo*= 800

- every struclure’ shall trkeWrse be so tested for strength and stump

- The Engrneer may order an mcrease m the number ot tests to be made or make .

S Irrespectrve of the quantrty, every days productron of concrete shall be tested
both for strength and for slump and every ‘slructure and évery component of . =

" other tests as he’ may deem necessary to ensure that the conerete ts of the L ; .
' ‘r:specrtred quatrty SR : : TR S PU I R

. The concrete test specrmens wrll be tested by the Contractor and wrtnessed by S

the Engrneer ala Iaboratory approved by the Englneer

The cost of testrng the specrmens will be. borne by the Contractor. ' _ﬁf 5.
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- Concrete test specimens shall be provided by the Conlractor further to his
- obligation to allow independent testing by the Employer in accordance with
clause 1.6.2, of the General Specification.

3.3.7.5 Acceptance of Concrete

The slrength requirements of concrete in this Specification will be satisfied when,

.. for any given sample, the strength reqmrements of Clause 3.2.1.4 are met and, in

.. addition, no strength test {as defined in Clause 3.3.7.4 above) is less than the
" specrfred Charactensttc Strength at 28 days by more than 3.5 MPa (350 kg/cma)

The Contractor may carry out tesls on specimens made by him or his
representatives in addition to the number specified above, to determinate the
time at which the various slrength requirements will be met, However,

-~ acceptance or rejection of the specmed strength requirements erI be based on

' test carned out under the supervrsron of the Engineer. : :

3.3.7.6 Re]ectron of Concrete

- Should any sample fail to satrsty the strength reqmrements ot consent as detailed
~in Clause 3.3.7.5 above, the Engineer may reject the whole or part of the :
concrete represented by the sample ' :

" In the case of doubtul results the Engtneer may proceed to check the
~ compressive strengths by means of crushing tests performed on test specimens
.- taken with a rotary core borer at points indicated by the Engineer on struclures
" . already constructed. If such tesls do not comply with the requirements the
Engineer may reject whole or part of the concrete represented by the those tests.
These lests shall comply wnth the requurements of ASTM C42.

s - REE if the Contractor drsputes any of the above test results the Englneer may require
o ' ~ the Contractor to have confirmatory tests made at the Contractor's expense. -
. Such tests shall consist, according to the Engineer’s instructions, of ciushing
~ tests as described in the paragraph above or non- destructrve tests usmg the

'sc!erometer (refer to ASTM G 805). T

Each non destructlve test shall be pen‘ormed as lollows

_ ,oAround the potnt selected by the Englneer, an area not Iarger than 0.1
- . square metres shall be fixed, on which ten (10) blows with the sclerometer
i shall be made and the values of 1ndex read each time shall be recorded;

T The anthmettc mean of such vatues shall be determmed

-Values which differ from the anthmetrc mean by ‘more than fifteen
; -...hundredths (15/100) ol the total range of the sclerometer scale shall be
- dlscarded D R : TR, _

" ‘_,‘"7 . From the values not dlscarded the anthmetto mean shall be recalculated
S "2 and by reference to the calibration table of the sclerometer scate will glve
£ 3 S the compressrve strength of the conciete; "~ ,

L ,Generalty, for each of type ol scterometer the calrbratron table supphed by the _
' manufaclurer will be ‘used. Neverlheless the Engineer will have the right, as
" desired, to perlorm the callbratron of the sclerometer directly on specrmens which

o erI afterwards be subjected to crushrng tests by stmple compressron C

' Rejected concrete shall be removed by the. Englneer at his own expense |n' S

) accordance with the provrstons of the General Conditions of Contract,

:_.'-;_:_{'__The records ol all tests shall be kept by the Engrneer but results shall be
' ‘_avartabte at all trmes to the Contractor The Contractor shall be responsmte for =
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3.3.8

3.3.8.1

- making such adjustments as may be necessary to produce speéification concrete

and the test results shall Indicate whethor or not the concrete is satisfactory.
Surface Finish

General

“For any parttcufar class of concrete surface flnlsh the method of constructron and

"~ the materials used In the concrete and fomwork shall remain constant and shall
" be such as to meet the requirements of this Specification. Any formwork which in

the opinion of the Engineer's Representative will not impart a surface finish m

. accordance with the requirements of this Specification will be rejected.

" The standard of surface finish is dependent on the qualtty of formwork the

compaction of the concrete, and the manner in which the formwork i is removed.
The higher the standard of surface finish requued the greater care will be

" required to be given to these factors.

' The foflowrng surface flnlshes are speclfled a

Unformed Surface FInISh . : ‘

" Class 1 Surface Finish (Unexposed Formed Surface Ftnrsh)
Class 2 Surface Finish (Ordinary Formed Surface Finish)
Class 3 Surface FInISh (Rubbed Formed Surface Ftnlsh)

L AII formed COncrete shall receive at Ieast a Class 1 surface frmsh Unless

- otherwisé consented 1o by the Engineer the surface of the concrete shall be .

) tmrshed |mmed|ate[y after the removal of forms

Lo Except where other surface fmrshes are shown on the Drawrngs or ordered by
¢ the Engineer, surface frnlshes Class 1 Class 2 and Ctass 3 shafl be used as
R folfows B o :
" The Back of abutments cutverts concrete retalmng walts and wmgwa!ls shalt
. receive Class 1 surface flnlsh . :

~ All exposed surfaces ot abutments wmgwalls concrete retalnlng walls and plers ,
~ - from 300 mm below ground level shall receive Class 2 surface finish, except that -
- in cellular structures the faces of wingwalls and ends piers or wall only shall

~ receive Class 2 surface finish. Upper sudaces of concrete bearrng pedestals shall

. receive Class 2 surface fmfsh
oy B_[rdgg Dechﬁ amB_ea_s :

.. The underside of deck between beams and vertr(:af faces of beams other than
- . the outer face of outer beams shall receive Class 1 surface finish. The outer
. faces and undersides of the beams, the edges and the underside of the
", cantilevered deck slab, the tnterror and exterior faces of kerbs and the upper

_ surfaces of the kerbs shalt recetve Class 2 surface ftnrsh _

x .

E All surfaces above the tops of kerbs shatl recewe Cfass 3 surface frntsh End

" posts shall receive Class 3 surface finish. Precast parapet umts and assocrafed :

7 cast-in-place concrete shall recerve Class 3 surface frnlsh
- Precast Concrete |

Precast parapet unlts shall be gl\Ien a Cfass 3 surface ftmsh

' Other precast unlts shall recelve Class 2 surface f|n|sh

o “All precast umts shalt recerve thts frmsh wnhm forty etght (48) heurs of removat of
o forms N . : , | r s

";T83732--*7""
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3 3 8 2 Rejection of Surface Finishos

Any concrete surface that does not compty wrth the requrrements of this
~ Specification shall be subject to one of the followrng atternatrves at the sole
; discretron of the Engmeer o

' ",'1) Rejectron of the concrete in whrch case the concrete shall be demolrshed
. and replaced R . L T

e 2) Approval of the concrete cast will be wrthheld subject to remedral measures
betng carrred out the satlstactlon of the Englneer ] Representatrve

' _.“The cost of any demolrtron or restoratron work to be undertaken shall be borne by
~ the Contractor. g e e

3 3 8. 3 Unformed Surface Frnrshes o S
o i Surfaces other than Weanng Surfaces y -

‘ _ Unformed surfaces shall be compacted and tamped s0 as to flush mortar to the
" surface, screeded off and finally dressed with a wooden float to an even surface.
Care shall be taken to drain or otherwise remove promptly any water which
- comes to the surface. A cappmg of mortar will not be permltted :

:_ Al future contact surfaces in composrte constructlon shall be left rough with the
coarse aggregate al the surtace frrmly embedded but not forced below the -
surface T L : : TN

il Wearrng Surfaces S

Where a concrete is shown on the Drawrngs (for example for the deck of a
~~ bridge), the concrete shall be thoroughly compacted and the surface screeded off
~~ by a suitable vibrating screed. Immediately following compaction and screeding
- the concrete shall be finished and shall be finally dressed with a wooden

.. template or float or by other suitable means. The departures from grade shall not -
* exceed 5 mm in any3 metre Iength ' Y S a

- Where an asphaltlc deck Weanng surface is specrfred the surface of the concrete
-"_alter belng compacted, screeded. and corrected, shall be dressed with a wooden -
.. floatto close drying shrinkage cracks. Untess olherwise shown on the Drawings,
~ all deck slabs shall have a broomed finish applied to the top surface while the
. concrete is slill plastic. Broomrng shall be done ina drrectron transverse to the
longltudrnal axis ot the slab : ' : :

' 3 3 8 4 Class 1 Surface Frnrsh

o For a Class 1 surface frnrsh no defects whrch structurally affect the concrete or .-
o _f' reduce the cover to the sleel reinforcement will be permitted. As soon as the
7_tormWOrk is removed,’ rough OF porous areas shall be filled with ‘a suitable stiff
- cement moriay, havrng the same proportions’ of cement and fine aggregate as
©usedi in the conciéte, and shafl be brought to an'even surface with a wooden float,
- Bolts, Wires and other ‘appliances passrng through the concrete to hold the |
7 tormwork shall be’cut off set bacK a minimum of 25 min from the surface of the
 "““concrets, and the ends’covered with a stitable mortar. If coricrete spacer blocks
“ " are Used they shall be manutactured wrth concrete of the same mrxture as the
parent concrete ln the structure EERRREE . _ _ R

3 3 8 5 Class 2 Surface Fmrsh

Surfaces to receive a Class 2 frnrsh shall have fhe treatment specmed above for
..Class 1 fmrshes together Wlth the addrtronal reqwrements below B



A Class 2 surface finish shall achieve a concrete surface of invariable colour and
frec from any major surface defects. The design of the formwork shall be such as
- to give a deflection under the loads imposed on it of not more than 5 mm
between studs of frame supports. The formwork shall be assembled by skilled
tradesmen from materials which are suitable for this standard of formwork. The
formwork shall be constructed so as to prevent water run off canying stains on to
- previously cats concrete surfaces. The finished concrete surfaces shall be
- protected from mortar slurry, physical damage, spillage and water borne staining,
Timber in contact with a concrete surface shall be softwood and any steel shall
be protected to prevent rust staining of the concrete surface. No defect which
structurally affects the concrete or reduces the cover to the steel remforcement or
other embedded components will be permltted -

All moriar fins shalt be tooled away to expose a surface ot dense sound concrete

Excessive colour variations |n the frnlshed concretc surfaces shatl be remedled at
the Contractor s expense '

o Embedded spacers ‘and rerntorcement supports whlch pro;ect to the surface of "
" the concrete shall generally match the colour of the concrete and be ot such
' design that only a mtnrmal areals exposed atter stnppmg , -

 Delails of the proposed spacers and supports shatl be submltted to the Engrneer :
- for hrs consent ' A _

) 'The use ot concrete spacer b!ocks wrll not be permrtted

i any ‘of the surfaces for which Class 2 Surface Finish is specmed do not exhrbrt o

. the required finish off the torms they shal! be treated as specrtred for. Ctass 3 )
frnrsh below . ST - '

3 3 8 6 Ctass 3 Surface Flnrsh

© Surfaces to receive a Ctass 3 hnrsh shatl haVe the treatment specrfred above for'
Class 2 finishes together with the addrtronal requrrements below. '

" A Class 3 surface finish shall achreve a concfete surface of unrform colour and

- texture and free from surface defects. The design of the formwork shall be such

- as to give a deflectlon under the Ioads rmposed on it ot not more than the -
' tollowrng : : '

"+ 1.5 mm betwoen ad;acent framrng members

« 3.0 mm over the vettical tace for the tull depth ot a panel or helght of a trtt
'whrcheverls the Iesser S SR TR :

e 3.0mm over a 3 metre Iength honzontatly G s G
o Formwork shall be assembled by skilled tradesmen from materrals whrch are' L

suitable for this standard of formwork. Hardwood shall not be used m formwork

" conslruction and any steel shall be protected to prevent rust starmng of the

.. concrete surface. The formwork shall be constructed so as to prevent water run Fo g
"~ off canying stains on to prevrously cast concreté surfaces The finished concrete R
. surface shall be protected from mortar slurry, physical damage, sprllage and -

- waler bome staining. No defect which structurally affects the congrete or reduces
" the cover to the steel reinforcement or other embedded components will be
_permitted. If the concrete surface finish is not of uniform colour and texture

remedial measures shall be taken by the Contraclor to produce the requrred o "

| surface finish at his own expense and to the sahsfactron of the Engrneer

* After the forms are removed mortar fins and |rregular shatl be' Temoved and the -,
" surface shatl be thoroughty wetted It shall then be rubbed W|th No 16 e



€3;   

339

carborundum stone or similar abrasive until all form marks are removed and the
surface is uniform in texture and the arrises are true. The paste formed in the

- process shall be uniformly distributed over the surface while it is still wet and

allowed to set. it shall then be rubbed off with dry hessian or canvas.

- Sandblaisting shall only be permitted where environmentally acceptable.

To!er_ahces _ o 7 _ S
The tolerances listed in Table 3.9 will be the basis for acceptance of the work.

;. Work outside the specified tolerances may be rejected by the Engineer.

Lo Tssess .



‘Table 3.9 Tolerances for Concrete Consiruction -

COMPONENT COITEM TOLERANCE
Variation in cross sectional dimensions =~ —+5mm
. Variation in'lenglh + 25 mm_
Precast :
Concrete p,|es Squareness of head to longltudmal axis t5mm L
(including Variation of the point to contre of the pile " | * +.5 mm
Sheet Prles) b P = ,
Surface |rregularttres measured with 3m 5mm
straight edge :
Bow for the Ienglh inmm (Vanauon fromthe | ﬂlQ,Le_r!glh
straight) 1000
W S +50t0— 10
Vanau_on in dimensions “mm
'F'ootinge and Mrsplacement from the specmed position 15 mm
Piles Caps Surface uregulenlres measured with a3dm 5 mm
K o slralght edge o : .
Variation of reduced levels at the tops of '
| foolings or plie caps _ ' £25mm
Varrathn in top and bott_om' ﬂa‘nge thickness | ~° mrrr:"t:-r 10
o -5mmto+ 10
Variation in wall thickness S hm
Variation in overall depth or width  +5mm
_ o Vanatlon in overall length and length between bearings shall
Post . not exceed & 10 mm or + 0.1 percent of the span Ienglh
Tensioned whichever is the Iesser
(P)re:;slretssed Varialion in hog from specmed profile shall not exceed 0.1
Boacre e percent of the span length. Sag will not be permitted unless
cams specified. The hog of beams in any one span shail not vary
from the other by more than 15 mm.
Bow shall not exceed 10 mm or 0.1 percent of the span
Iength whlchever is greater o
Perm|ssrb|e surface |rregular|t|es when N o
measured with a 3 m slralght edge or - S5mm
template _ , o
o Variation in dlmenSions " +5mm
in silu Beams R
Slabs, Misplacement irom the specmed posmon : S_mm
Columns, | vaialion of reduced levels of the tops of oy 5 mm
Piers, Walls, - { columns, piers, wall beams or similar parts. -
Railings, Kerbs T o
and other Varrallon of reduced levels of beanng areas - +5mm
simiar parts | viaiation from plumb over fuII helght of| .
_ . _ 5 mm

o cc!umns

TS3 36
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3.3.10 Waterstops -

33101 General

Waterslop shall be provrded where concrete structures require water-trghtness at
~ joints as shown on the Drawings or as directed by the Engineer. The width of the

" walerstop shall be wrthrn a tolerance of 10 mm of lhe nomrnat wrdlh exclusive of
~the narlrng strips. :

33102 : Materral

. The waterstop shall be extruded from an elastomerrc plastrc compound the basrc
" resin of which shall be polyvrnyl chloride (PVC). The compound shall contain any -
‘extruded additional resins, plasticisers, or other materials needed to ensure that,
when the material is compounded |t wril haVe lhe physrcal charactenotlcs
: specrned herem S Ll _ .

Physlcal Charaeteris-rics' e BRI o+t Method of Tee_t

.Tensil_e Srrenglh; mi.n. R o _ 1 "140r<'gf/cm'2 RN ASTMD412
Ultimate Eiongation, min _' S 300% e ASTMD 412 |
Hardness, Durometer (Type-A) - 651080 - ... ~ASTMD 2240
| speciio@raviy o qa0s02
o Wate'r Abs'orptroﬁ"max'_’ T 0AB%
Tensrle Slrength after Accelerated : e o
Extraction Test, min S :1_1(_)1k.gf=/e_m.2 e
U[lrmale E[ongalron aﬂer : 2400/
'Accelerated Extraction Test mzn R oL _
Changes in Werght Eﬂect of +5Cy BRSPS

. AEkaIr Test : Sl EOTe

: The manufaeturer s cerlrhcatron of conformrty to the specrfred requrrements shall S
- be submrtted to the Englneer for approval : _ S S

33 103 Fabrrcatron e L :
S a) The shapes and drmensrons of PVC Waterstops shali be as shown on the
’ DraWrngs or as approved by the Engrneer . o

b) Extruded waterstop shall be dense, homogeneous, and free form holes, _
scratches and other imperfections, The cross-seclion of PVC waterstop shall
be uniform along its length and shall be iransverseiy symmétrical so that the
thrckness at any grven drstance frOm erther edge of the waterstop shalt be
Unrform D ; _ P :

L TSB87.



3.3.104 Splrces

a)

Splices in waterstops or at the intersection of runs of the PVC waterstop shall
be made with fusion-welded butt splices in accordance with the
manufacturer’s instruction. All sp]rces shall be neat with the ends of the joined

- surfaces in alignment and in ‘good contract. The continuity of the

b)

_ unspliced material. The Contractor shall undertake testing to confirm the -

characterislics patterns of the cross-sections of the waterstop shall be
maintained across the splice. Al intersection splices shall be prefabricated at

~ the manufacturer’s factory.

The number of splices in the waterstop shall be kept to a minimum and all

, splrces shall be approved by the Engineer. The equipment used for making
splices and the splicing method shall also be as approved. The equipment .
~ used for making field ;oznls shall be a temperature controlled -apparalus

' turnrshed by the Contractor ,

The Contractor shall make the spllces in such a manner as to ensure that the'

splices have a tensile strength not less than 80 percent of that of the

‘ . strength of field splices. The splice shall be watertight, free of air bubbles and

3.3.105

the rib and centre bulb where applrcable shall match up exactly and ber
continuous. s : RNATRER l '

Installatlon

To eliminate taulty installation that may result in ]o:nt leakage pamcular care

~ shall be taken to see that the waterstops are correctly positioned during
' lnstallatron Adequate provision shall be made to support the waterstops

b) ¢

c)

”

during the progress of work and to ensure the proper embedment in concrete.

The method of securing the waterstops will be to the approval of the Engineer.

The symmetrical halves of the waterstops shall he embedded in the concrete

on each side of the joints. Waterstop shall be thoroughly cleaned of torergn o

material before concrete is placed.

Care shall be exercised in placmg and vrbratrng the concrete about the o
~ waterstop to ensure complete fifling of the concrete under and about the
waterslop and to obtain a continuous bond between the concrete and the

waterstop at all points around the perimeter of the waterstop

Suitable guards shall be provrded to protect exposed prolectlng edges and '
ends of partially embedded waterstop from mechanical damage at all times. If -

a PVG waterstop will remain exposed for more than 10 days shall bé covered

or shaded to protect it from the actron of temperature and ultravrolet rays.

The Contractor shall replace or repalr any punctured or damage Waterstop

3. 3 11 Mrscellaneous

3.3.11.1

Soffits

. The soffits of beams and deck edges shall be contrnuous curves or stralght llnes e
- as shown on the Drawings. All vr5|ble rrregulantles shali be made good to the -

' satlslactron of the Englneer o

33112[' SR - :
< All necessary ‘anchor bolts : as shown in the Drawmgs shatl be set elther betore -

Anchor Bolts -

~ the concrete is placed, or in the concrete as it is being placed, or in holes lormed
while the concrete is berng placed orin holes dntled after the concrete has set




Bl

- If set in the concrete as it is being placed, a bolt shall be placed in a section of

- standard black pipe, at least 50 mm larger in diameter than the bolt, and shall be

anchored by passing through a heavy stee! washer at the bottom of the pipe.
Holes may be formed by inserling in the fresh concrete oiled wooden plugs, metal

" pipe sleeves, or other approved devices, and wilhdrawing them after the concrete

has partially set. Holes so formed shall be at least 100 mm in diameter. If drilled,

~.~ holes shall be at least 25 mm larger in diameter than the bolts used.

Bolts shall be set to be at the levels as shown on the DraWings and deviation

-, from line and level shall not exceed 6 mm. The bolts shall be fixed with grout

- completely filling holes. The grout shall consist of one part Portland cement to
. one part frne gralned sand :

' Where a group of bolts is lnstalled for anchorage of a fence post or srmllar the

bolt group shall be installed prior to the placing of concrete. The concrete over

" the support base plate area shall be scabbled to remove all laltance and loose or
‘porous matertal and Iett ina roughened state

' 3. 3 11 3 Bndge Beanngs

Bndge beanngs shall be provrded and mstalled rn accordance wrth Sectron TS 11

ﬂ- of thls specrtrcatron ‘

- 8. 3 i1 4 ) Ptpes Condurts and Ducts

Plpes conduits, and ducts that are to be encased in concrete shall be installed
by the Contractor before the concrete is placed. Unless otherwisé indicated,
pipes embedded in concrete shall be standard, lightweight, non-corrosive pipes.
_Pipes shall be held or braced rrgrd[y dunng concrete ptacement in order fo
prevent therr dlsplacemen! - : : :

33115 Blockouts

Block-outs to allow for the subsequent rnstallatron of metal components (e.q. gate'

SR guide frames) shali be tormed as Shown on the Drawrngs and to the toterancee
. .- shown in table 3.9. ; e Do SIRTARI LI

. Where block-outs are formed, the'concrete surfacee shall be chrpped roughened
- ~and cleaned and kept moist for at least 4 hours. After such surfaces have been
' 7 inspécted and approved by the Engrneer concrete lype C-2 as specmed in table

7+ 3.1 shall be placed. Care shall be taken to énsure that the concrete is tightly
. bonded to the previously- -placed concrete and the complete adhesion between

S the concrete and all metalwork or other ltems in the btock-out is obtatned

3.4

| 341 Scope

- This c!ause covers the supp!y. handllng and placrng ot steeI relntorcement for

' _STEEL HEINFORCEMENT

e ';‘ concrete

342 | i |
.. Unless shown otherwrse on the Drawrngs remforcement shall consrst oft E

Materrals

. deformed steel reinforcing bars, of a strength grade as shown on the Drawmgs

:_ e -:'?fz"comp]ymg wath the reqmrements ot AASHTO M 31M (ASTM A 615)

sz



~ Where the use of other réinforcement is shown on the Drawings, such

relnforcement shall comply with the requirements of the appropriate following
standards: - oo T T I N

e AASH'-_I' O M 225 (A_ST_M A 4Q6} _Defqmiéd _,Sléelv‘ Wire for Concrete

' Reinforcement =

B AASHTO M 32'(AST'M ‘A 82) Cold Drawn Steel -' Wire for Concrete

Reinforcement

e AASHTO M 55- -(A‘STM A '185) Welded Sle_e! ‘Wire fabric for ‘Concrete

3.43"

3.4.4

- Reinforcement - - _ o S _
Steel reinforcement shall be supplied free from loose millscale, mortar, loose or
thick rust, or any other coating. - A gl

' Order Lists

Before _o'rdering' En'ateriai, 'aI_E 6rdér iiéfsl and bendlng d'iagranié-éhéil- be furnished

- by the Contractor for the approval of the Engineer, and no material shall be
- ordered until such lists and bending diagrams have been approved. Approval of -
order ‘lisls will .in no way relieve the Contraclor of his responsibility for -

ascettaining accuracy of such lists and diagrams. Revision of material furnished
in accordance with such lists and diagrams to meet compliance with the design

B drawings shall be at the expense of the Conlractor.

Protection of Materlals .~ . . . .. .0 N
" Reinforcing steel shall be protected at all timés from damage and shall be stored -

"+ on blocks to prevent mud caking. Prior to placing concrete, reinforcing steel

‘ - which is to be embedded shall be free from heavy rust, dirt, mud, loose scale,
~ paint, ofl, or any other foreign substance. ' : .

345

Bending ..o o :
-Unless otherwise permitted, all reinforcing bars requiring bending shall be bent
- cold and shall be bent in accordance with American’ Concrete Institute
.+ procedures unless otherwise . detailed. All hooks and bends shall be in
- accordance with P.B.| 1971 N.I. 2 (Indonesian Reinforced Concrete Code). Bars
. partially embedded in concrete ‘shall not be bent except as shown on the -

| . drawings of otherwise permitted. Qualified fabour shall be employed for culling
... and bending, and proper appliances shall be provided for such work, Should the
- Engineer consent to the application of heat for. field-bénding reinforcing bars,

346

847 B o NIt FURE
77" All reinforcement shall b furnished in the full lengths indicated on the Drawings.

. Splicing of bars, except where shown 'oh the Drawings, will rot be permitted -
* without the written consent of the Enginser and then only welded spliced may be

- precautions shall be taken to assure the physical properties of the steel will not

be materially altered. - - e

* Placing and Fastening LT
* Al reinforcing steel shall be accurately placed and during the placing of concrete,

firmly held by approved supports in” the position shown on' the Drawings.

- Reinforcing bars shall be securely fastened together. Reinforcement ‘placed in
- any member shall be inspected and approved before any concrete is placed. - o

splicing ~ .

o permitted. Splices shall be staggered as faraspossible. -



In the lapped splices, unless otherwise shown on the Drawings, bars shall be
fapped 40 diameters to make the splice. Welding of reinforcing steel shall be
. done only if detailed on the drawings or if authorised by the Engineer in writing. In
such cases, tho Conltractor shall submit to the Engineer for his approval a
welding procedure and a list of welders to perform the welding, including their
qualitications and details of welder qualification testing to be carried out.

3.4.8 Substttutton o
Substitution of dttferent size bars will be permttted only upon the specific

authorisation of the Engineer. If steel remtorcement is substrtuted it shall be of a
o srze equrvatent to the desrgn size or !arger

3.5 DEFECT!VE CONCRETE -

3.5.1 General i . :

- Concrete which is not placed and comp]eted in accordance wrth thls Speclftcatton
" or does not meet the requrrements of this Specification in regards to surface
~ finishes, or which is, in the opinion of the Engineer, defective, shall be removed
~ within the limits assigned by the Engineer, and replaced in accordance with the -
~requirements of Section TS 9, Concrete Repatrs of thls Specrtrcatton except as

g modrttedbe!ow L TR e

" No repalr to concrete shatt be carned out W|thout the consent ot the Engtneer Atl '
.. repairs shall be performed by skilled workmen and shall be carried out within 24
hours of the removal of the torms andlor the detect becommg vrsrble e

3.5.2 Matenals for the Reparr of Defectrve Concrete Ly i :
Matenats used shatl be the same as those used in the parent concrete

S For repalrs to Class 2 and Ciass 3 hmshes the proportlons of matertals shall be"
* - determined by experiment to provide a matching colour at 28 days. Whtte cement
o shall be substltuled tor a portron ot the grey cement as reqmred a : ;

f," Cement mortar shall consist of one part cement by volume and not more that '
0 three parts of fme aggregate by VOtume and an appropnate quantlty ot water o

. Dry pack shall be composed of a mlx of one part of cement by votume to two and
" one half pans by volume of sand that will pass a-1.18 milimetre sieve, together

~ " with just enough water to produce a morar which will just stick together when -

- moulded int6 a ball by stlght pressure ot the hands and not e)(ude water but will
L __Ieave the hands damp - D : y

- - ;Concrete shal[ have the same strength as the parent matenat

- 353 Repa;r of DefectWe Concrete A L v

S\ repalrs shall be bonded t[ghtty to the parent matenal be sound and free from
- shrinkage cracks and drummy areas after curing and drying and have the surface
- finished smoothly and fiush with the adjoining surfaces. F{epalrs to Class 2 and
- Class 3 finishes where permitted shall be carried out in accordance with the
- Engineer's directions. The area around the defective concrete shall be marked
- -~ with saw cuts twenly (20) mm deep, cut on straight lines. Defective concrete shall
- be excavated to sound concrete to the satisfaction of the Engineer. The
. excavaled area shall be primed with an suitable epoxy adhesive in accordance .

w;th the manutacturers recommendatron and bwlt up wrth dry pack cement '

: Tss 41



mortar or concrete to bring the sdrface to the tolerances as set out in :Clause
3.3.9. Bulges and abrupt irregularities shall be reduced by bush hammering and

. grinding until the surface is within the required tolerances. The treatment of this

and adjoining areas shall be subject to the consent of the Engineer. Where

~ dressing is required, all fins shall be removed and all blowholes and

honeycombing shall be filled using cement monar. The area shall be rubbed
down with a cement mortar using only the portion of sand passing the 600 micron
sieve and a cement ratio the same as the parent mix but with just sufficient water
for workability. The excess material shall be rubbed off within hosslan 24 hours

later.

Drypzixc-k-"shélll be u'séd'f'o"r' ﬁlfling narrow slots cut for thé“rebair“bf-réracks', for
grouting holes and for filling tie rod fastener recesses. Drypack shall not be used
for filling behind reinforcement. : ﬁ o

Cement mortar filling placed under impact (sh_otcfété 6r siniilar) _'méy bé‘ used for

~ the repair of areas which are too wide for drypack, yel too shallow for concrete
filling and no deeper than the Inner face of the reinforcement nearest the surface. -

- Concrete filling shall be used for holes greater in area than 0.1 square melres or

deeper than 100 mm, and for holes which are greater in area than 0.5 square . |

. . - metres and which extend beyond ré_infdrcemen_t. RS

- Specification. . -

** Where required cracks shall be sealed and or injected With ‘epoxy resin in

accordance with the requirements of Sections TS 9 and TS12' of this

" Any material spilled on of stains to adjacent areas of éb’nrsént's’héll be cleaned to .

361

the satisfaction of the Engineer's Representative.

MEASUREMENT AND PAYMENT =

- This clause refers to concrete of the various classes, as described in Section TS
* 3 of this Technical Specification, S el e S

Measurement for payment of concrete will be made in cubic metres (m3) in

.. accordance with the dimensions shown on the Drawings or as directed and

- accepted by the Engineer but the measurement shall not include any concrete .
~ used for the construction of temporary work. No deduction will made for the -~
.. volume occupied by pipes less than 200 mm in diameter nor for reinforcing steel, -

~ “anchors, conduits, weep holes or piling except that deductions will be made for -

" the volume of structural stesl, encased in concrete, The measurement shall not

_ . include any concrete used in the consltruction of cofferdams or falsework, or the <
. volume of forms or falsework. Requirements for any increased cement content, .+~

admixiures, or concrete finishing will not be measured séparately. -

- Payment will be made at the rates entered in the Bill of Quantities and shall = .
“include the enlire” cost of completing the work including “materials, labour, - -

equipment, {ransportation, handiing and storage of cemenl, aggregate,.and. -

- admixtures (if any),mixing, placing, finishing and curing concrele, ¢o

nstruction of

" joints, formwork, falsework and scaffolding and any other associated costs. = -



Ty

. The fottowmg pay items shall be measured and paid for under thls clause:

Pay Item Descrtptron Umt of
No. 5 Measurement
CEAA Levellmg Concrete Type E, rncludlng o
1. m
S formwork - ‘ D
E.2.1 Levelling Concrete Typ__E e m*
- | Levelling Concrete Type E, |nctud|ng : 3
Ed.1 formwork . m
e . | Levelling Concrete. Type E, mctudrn 3
ES.2 formwork - ’ m
Levelling Concrete, Type E |ncludm
Kra [ W g m®
: Elo Concrete Type B mcludlng Formwork for Gate m?
= . | Floor Slab, Pier Fooling and Apron - -
- ...~ .| Concrete Type B including Scaffolding and
- EA.4 - .| Formwork for Gate Piers, Operatron Decks m*
.. | and Approach Walls :
£ 1.8 Concrete Type B including Formwork for Prte e
-7 7 Head Treatment Work -
- E.2.2. - | Concrete Type B including. Scaffold and Form m®
U E24 - Concrete Type B including Formwork for Pile o
7 - | Head Treatment Work -

B4 Congcrete Type B including Scaffo!dmg and e
- 7% ] Form for Abutment : _

-E-4-5' . ‘Cﬂlc;rlrlcrete Type B |‘nclud:ng Form for Retalnlng m

. Eb3 Concrete Type C1 mcludlng Formwork m®

K18 Concrete Type Ci rncludlng Scaffotdrng and me

Lo | Formwork :

R .| Concrete Type c2 mctudrng Formwork for

. E:1.10 | Blockout in Gate Pier and Fioor Slab and - *md

‘ - .| Floor or Contro} House - - : :

- E.2.6 Concrete Type G2 for Blockout in Gate Pier - - m?

. E 16 Congcrete Type D including Formwork tor . e

e Riverbed Parlition o o

i E1.7 - | Concrete Typeé D including Formwork for S me
7T | Steps in Gate Pier - - :

i E 2“8 - | Concrete Type D for Concrele Lrning on . e
o7 ] Channél Bed and LeaningWall =~ - : C

Eag Concrete Type B includrng Scaﬂotdlng and ; .

L. - | Form for Slab and Beam - : :

: E4 4 - Gongrete Type B including Scaﬂotdmg and e
| Form for Concrete Beam ¢ f o
+E.4.8 - | Concrete Type D including Form Work -m®.

_E.bd Chipping of Existing Concrete :::7 . m®
B iog Congcrete, Type C‘l lncludlng Formwork artd T me

o Scaffolding - o : o
“L.2.9 - | Concrete Type D mctudrng f-orm Work m?

oy pw - | Levelling Concrete Type E mctudlng - S

Lay Forrnwork , e o _
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3.6.2 Steel Reinforcement - S e
~ This clause refers to steel reinforcement, as described in Section TS 3 of this
- * Technical Specification, R S
- Measurement shall be

_ e made in kilograms of the masses of stee! reinforcement
- placed in accordance with the Drawings and complying with the requirements of
Section TS 3 of the technical specification. The mass so determined shall be
“based on the mass per metre as tabulated below. The lengths to be used in
- calculating the mass for the purpose of payment shall be as shown on the
Drawings or ordered in writing by the Engineer. . : _ :
- No measurement or payment will be made for splices added by the Contractor for
- his convenience nor for splices not shown on the Drawings and consented to by
the Engineer. -0 TR

K Mass per Metre of Bars for Measurement

- | BarCode | Mass per Metre | Bar Code | Mass per Metre
o I T SO R (kg/m) SRS RS BRI (kg/m) :
D0 | 0617 | T Dig - L2230
Di2 - 0888 |- D22 | 2980
DI8 | 1040 ° -1 D25 [ - 3.850
. D14 1210 - -1 D29 | 5190
Di6 | 1580 - | D32 | 6.310
D18 | . 2000 | D3 - 7,990

- Payment will be made at the rates entered in the priced Bill of Quantities and

- shall include the enlire cost of completing the work including materials, labour,
“equipment, {ransportation; handling and storage of “reinforcement, fabrication,
- bending, assembling and welding of reinforcement, clips and ties and the like for -

positioning and fastening reihfor__cing bars and any other associatéd cdsts_. R o %‘%
~ The following pay items shall be measured and paid for under this clause: |

Paxlge,m o7 7 Description . - = | Unit of Measurement
. E.1.3 - | Deformed Reinforcing Bars for Item E.1.2 o kg
E.1.5 | Deformed Reinforcing Bars for ltem E1.4 |~ - kg
“_E.1.9_ | Deformed Reinforcing Bars for Item Ed8]: - kg
_E.23 | Deformed Reinforcing Bars for Item E.2.2 | kg
_E.25 | Deformed Reinforcing Bars for ftem E.2.4 | © kg
__E34 | Deformed Reinforcing Bars forltemE3.3| : - “ kg
- E.A3 ' | Deformed Reinforcing Bars forE.4.2 .. | - kg - : .
_E4.5 - | Deformed Reinforcing Bars for E4.4 - | o kg
- EA47 0 [ Deformed Reinforcing Bars for E4.6 . .| . . kg ¢ -
"E5.4 ¢ | Deformed Reinforcing Barsfor E.5.3 - | . . kg -
'K.1.6 - | Deformed Reinforcing Bars forltem K151 © .~ kg - .
- L.2.10__ | Deformed Reinforcing Bars for item L2.8 | = o kg SR &
- E.1.11 - | Steel Anchor Bars for Item E.1.10 . | - i kgL ‘ e
E.2.7 - | Anchor Bars for itemE26 - - ... - = kg -
"E1.46 | Steel Anchor Bars for Maintenance Step | -~ B :kg'
- _land Conlrél House Erection i+ /vt oo SR
£.1 1'5' Dowe! Bar, dia 19 mm 1.0mlong -1 o kg n
"¢ | (Round Bar and PVC Pipe) . o fo o RGO



3.6.3 Joint Filler

3.6.4

This clause refers to joint filler, as described in clause 3.3.3.4 of this Technical
Specification,

Measurement will be made of the area of joint filler, 10 mm thrck which has been
installed and accepted. The area measured will be the gross area. No deduction
shall be made for waste.

Payment will be made at the rate entered in the pnced Bill of Quantities which
shall include full payment for providing all labour, materials, tools equipment and
any other works incidentaf to the completion joint filler. _

The following pay items shall be mea_sured and paid for under thie clause:

Pay ltem o Description Unitof
No. . : o ' : Measurement
E.1.13 - | Joint Filler 10 mm thick {Elastic Material) | m?

. E29 Joint Filler 10 mm thick (Elastic Material) 2

E.4.11 Joint Filler 10 mm thick (Elastic Material)
E.5.6 | Joint Filler 10 mm thick (Elastic Material)
K.1.11 - | Joint Filler 10 mm thick (Elastic Material)
L 2.13 Joint Filler 10 mm thrck (Elaetlc Matenal)

D

[3

]

333|312

L]

_Chlpprng of Exrstrng Concrete

This clause refers to chipping back eertlng concrete as descnbed in clause'
3.3.5.2 of this Technical Specrflcallon

'Measurement will be made of the vo!ume of exrstlng concrete structure chlpped

and accepted

~ Payment will be made at the rate entered in the pnced BrII of Quanhtres whlch '
“shall include full payment for providing all labour, materials, tools, equipment and
- any other works incidental to the complelron chrpprng in accordance wrth lhe _

o specrfrcalron _
 The fo!lowrng pay rtems shal! be measured and pard for under thls clause L
Pay ltem No. Descrlption x | Unit of Measurement
E5.1 Chlppmg of Exrstrng Concrete B e md 3
_Waterstops

3.6.5

This clause refers to walerstops as descnbed in clause 3.3. 10 of thrs Technrca! _ :

- Specification

' 'Measurement will be made of the Iength of water stop supplled rnstalled and
~ accepled.- : B .

| .:Payment will be made al the rate entered in lhe prrced Brll of Quantmes whrch
~shall include full payment for all labour, materials, tools, equipment and -

incidentals for furnishing, testing, cutting, splrcrng and mstallatron and other work -

o incidental to the installation of waterstops.

- The followrng pay |tems shall be measured and pard for under thrs c!ause :

Payltem No. | .= Descrrptlon ' ~ | _Unit of Measurement
Ed114 Water Stop 300mmwide - . - |- m .
E210 | WaterStop,300mmwide - - { . m

- E55 - | Water Stop, 200 mm wide ~ T m
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