3.34

Falsework and Scaffolding

' The design, erection and removal of falsework and scaffolding and shall

3.3.5

13.35.1

comply with the requrrements of Seclion TS 10 of the Technical
Specification. : _ : _

Placing of Concrete

Breakrng Back Concrete and Bonding of New Concrete

Where applrcable concrete in the exlstsng structure shall be broken back as
shown on the Drawings. Any cracked or damaged concrete remaining after

. breaking back shall be removed and reptaced with new concrete to the
. Satrsfactron of the Engmeer : -

AN f taces ot concrete agarnst WhICh new concrete is to be placed shall be

scabbled, brushed clean, and then coated with an approved epoxy resin or

“other approved bonding agent immediately ahead of the placing of the new

concrete. Concrele or bonding agent shall not be placed until the surface

“ - against which the concrete is to be placed has been lnspected and
' approved by the Engmeer ' PN :

3.3.5.2

Chrpplng Back Surfaces of Exrstrng Concrete Structures and Bondlng
‘of New Concrete

Where apptrcabte exlstlng concrete structures shaII be chlpped back as

shown on the Drawrngs for a mmlmum depth of 20 mm rn order to expose

: _concrete

- The chlpped surfaces of exrstrng concrete agalnst whrch new concrete isto

3.3.5.3

be placed shall be brushed clean, and wetted 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 he placed until the
surface against which the concrete |s to be placed has been rnspected and - -
approVed by the Englneer - 3 '

Placing of Concrete

L i_ General

- Concrete shall not be placed until the forms and any other embedded items
L have been rnspected by the Engrneer and he has been grven his consent

S VThe Contractor shaII submlt a scheme for the order of concrellng the cast in-
: srtu sections of the works srx (6) weeks prror to placing.

| Placing of concrete shall conform to the assumptrons made in the desrgn of

‘ the formwork

| If consent is- orven by the Engrneer to pour concrete in other than daylrght '
“hours, lrghtlng over the area of the pour, mixing plant, conveying equipment

etc. shall be as specmed in clause 1. 6 of the General Specrfrcatlon

- The working surfaces of platforms and conveyrng equrpment shall be

cleaned of all foreign material and set concrete rmmedratety prror to
commencement of each contrnuous placrng un. : :

Prior to and durlng the placrng of concrete, the formwork and the space to
be occupied by the fresh concrete and all embedded |tems mcludmg
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reinforcement shall he maintained in a clean condition, free of water, mud,
oil and other deleterrous materials. : :

After mixing, concrete shall be placed without 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 metres
will not be permitted unless thorough approved pipes or chutes. As far as
practicable these pipes shall be kept full of concrele during placing, and their

' lower ends shall be kept close to the surface of the newly placed concrete.

- When wheeled vehicles are used for ftransporlation of concrete, a

substantial gangway shall be erected above the reinforcement on supports

. resting on the formwork. The location and type of supports shall be to the
“consent of the Engineer. Gangways shall be kept back from the working

face a distance of 2 or 3 metres

‘ Excesswe quantrtres of concrete shall not be deposrted at any one point and

‘ moved or worked along the forms

" Concrete which has developed its mrtral set, or which is not placed and
-~ compacted within 20 minutes after discharge from the mixer shall not be
. placed in posrtron and shalt be removed from the srte rmmedrately

O Between the ends of members or between specmed construct:on joints,
© concrete shall be placed in one conlinuous operation such that the face of
* the fresh concrete is in a plastrc slate when succeedrng concrele is placed
’ agamst it -

Where requrred by the Engrneer concrete shall be placed on a spreadrng -
- - platform transport from the mixer. It shall be turned over to ensure a uniform .
. consistency before it is p!aced Under no circumstances shall concrete be

: thrown from shovels . : e S

: :) Concrete shall not be placed at a rate of less than 2 metres per hour
. vertrca!ly without the consent ofthe Engrneer ; B :

' _ii.._':' - Pumprng of Concrete

The Contractor shall assume all responsrbrlrty and nsks involved in the
pumping of concrete, and the Employer will not consider 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 addilional
.- cements shall be borne by the Contractor. Prior to commencement of
.-+ placing concrete in the forms, the initial discharge of concrete shall be -
" pumped to wasle unlil a consistent workable mix is drscharged to the

salisfaclion of the - Engrneer Alummrum prpes shall not be used for the

o delrvery of concrete

3.3.5.4

Placmg Under Water -

L General o

Concrete other than sealrng concrete, shall be placed under water only with
~* the permission of the: Engineer. Concrete shatl not be placed in water
ttowmg faster than one melre per second S ST

G -When the Contractor proposes to place concrete under water detarls of the
G method equrpment and materrals proposecl to be used shall be submrtted to
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the Engineer for his consent at Ieast six (6) weeks prror to work berng
commenced., .

~ Unless otherwise consented to by the Engineer, concrete shall only be

: p!aced by tremre prpe or bottom dump bucket
S, Tremie pipe '

' Concrete shall be placed through a “smooth ‘bore stee! tremie tube
sufficiently large to permit the free flow of concrete. Joints between sections
of the tube shall be threaded, greases and wrapped with an approved tape
- {o provide waterproof connections. Aluminium tubes shall not be used.

" The methods plant an equlpment used for concrete ptacmg shall be such
that a continuous supply of concréle is available at the top of the tremre tube
durrng the entire process of placing concrete E

“The tremle shaII be frtted with a valve or other dewce so that at no time sha!l

concrete in the tube come in contacl with water when it is being filled. The

~ means of supporting the tremie shall be such as to permit its being lowered
- rapidly when necessary to prevent or retard the flow of concrete. The
~ discharge end shall be completely submerged in concrete at all times and
the tremie tube shall always be filled to a height to overcome the head of

~ waltér. The rate of flow in the tremie shall be controlled by raising and

* lowering the tube and thus varyrng the externat head of concrete at the
fower and of the lube. - , R

Al no stage during the 'conCrettng oper_ation'shall the trer_nie be lifted to
permit continuation of discharge unless sufficient concrete is available at the

concreting point o enable the tube 10 be recharged immediately. Concrete -

* shall be supplied to the tremie at a uniform rate to provide a continuous flow
with the tremie tube as full concrete as reasonably practrcable

" In the event that Water enters the tremre tube or the tremie actlon is Iost '

during casting and if the Engineer considers that as a result thereof a
reasonable risk exist that the quality of the concrele will be impaired, the
Contractor may be directed to immediately remove all the concrete placed in
- the current pouring operation. . :

‘_ The cost of removal of the concrete and all assocrated costs arrsmg from

' failure of the tremie shall be borne by the Contractor and no extensmns of R
o ttme will be granted. : : L

“If most of the concrete has been ptaced prior to partlal or fuII breakdown of

- the tremie action the Englneer may permit the prthously placed concrete to - -
remain but direct that no further concreting take place. In this case, the

Contractor shall carry out any additional sealing which in the opinion of the
" Engineer is necessary, and dewater and prepare the surface of the
prevrously placed concrete for fe- concretrng :

. ~ Botlom Dump Bucket

o Bottom dump buckets shaII be of a type that cannot be dtscharged untlt it
- rests on the surface upon which the.concrete is to be placed. The bottom .

doors when tipped open shall open freely downwards and outwards. The

- bucket shall be gpen 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
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a height that concrete will fall through water and no aJitetion. tamping or

vrbratron of the concrete will be permitted durrng the placrng

iv. Pourlng Operatron

When concrete is placed by tremie dump bucket it shall be placed in one
continuous operation keeping the top surfaces as nearly level as possible
until it is brought above the water, or lo 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 ptaced. No tamping or vibralion
will be allowed. After dewatering the top of the concrete, all laitance and
weak concrete shall be removed and the surface shall be scabbted hefore
subsequent placing of concrete.

3.3.6.5 Compacling

~During and |mmedratety after placing, the concrete shall be thoroughty
3 compacted by means of vibration as specified hereunder ) _

‘Care shall be taken to fill every part of the works to force the concrete under

and around the reinforcement without drsptacrng it, to werk coarse

aggregate back from the face and to remove air bubbles and vords

> Vibration shall not be epptred drrectty, or through the rernforcement to

sections or layers of concrete which have hardened to the degree that the
concrete ceases to be ptastlc under vibration. -

it shall not be used to make concrete flow in the forms over drstances SO

- great as to cause segregatron and vrbrators shall not be USect to transport

concrete in the forms.

R Vrbratron shall be applred at the pomt of deposrt and in lhe area of freshty
-+ deposited concrete. The vibrators 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 be continued so as to cause
. segregalion. Vibration shall not at any one point be to the extent that
* localised areas of grout are formed. Application of vibrators shall be at
*- points uniformly spaced and not further apart than twrce the radlus over

whrch the vrbratron is vrsrbly effectrve

) Workmen emptoyed in compactlng concrete shall be competent and
© " experienced in this work. Any workman who is deemed by the Engineer to
-~ be unsalisfactory sha!l be reptaced rmmedratety at the request of the
- Engineer. ' :

0 tnternat Vrbrators

. Internal vrbrators shall be of a type and desrgn approved by the Engrneer .
~ " and shall have a minimum frequency of vibration of 7000 revolutions per
" minute. The intensity of vibration shall be such as to visibly affect a mass of
: concrete of 25 mrn slump over a radrus of at teast 500 mm; :

:j"_'Tabte 3. 7. grves the basrs for the number of mlernal wbrators requrred for -
' satlsfactory compactlon ' : _
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Table 3; 7 - Number of Internal Vibrators Required -

Rate of Placing Concrete Number of Internal Vibrators®"

3 cubic metres per hour 2

8 cubic_ melres per hour

9 cubic metres per hour

3
4
12 cubi_cme'tre's perho_ur S g
6

15 cubic metres per hour

Note (1) Exclrr(;rng standby capacity

i, Exiernallvibrators

" Internal vibration shall be supplemented by such external vibralion as is

necessary to ensure smooth surfaces and dense concrete 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

- .. provided, and kept in readrness for rmmedrale use should a breakdown

3356

OCCur.

Deck or Slab Concrete

~ - The upper surfaces of ihe concrete deck s!abs shali be carefully screeded to

the shape and !evels shown on the Drawrngs

o Vrbralrng screeds may be used and shall consrst of a screed board with one

- or more vibrating units fixed to it. Fixed screed supporl for screed boards -

shall be arranged paralle! to the major axis of the cleck or slab Such screed

- _suppor{s shall be at centres not greater than 3 m.

- Screed supports shall be set with sumcrent camber to ensure that the'

. finished slab levels are as shown on the Drawings or as direcled by the

Engineer. Screed supports shall be set to provide the specrfred deck

’ :thrckness over lhe tops of the beams where relevant

o ‘Screed suppods shall be fabrrcated from malerrals and of srzes approved by :

the Engineer, and shall be rigidly held in position at a spacing such that

- there will be negligible deflection during screeding and so that the screed
‘supports can be removed from the concrete at the completion of the

screeding. Alternative screeding arrangements to those specmed may be

.- used subject to 1he consent of the Engrneer :

’ Concrete shall be placed eVeniy and spread to a [evel slrgh{ly above the

- finished deck or slabs levels, compacted by vibrators, and then screeded by

" 'means of a vibrating screed board placed on the screed supports and at

" has been completed the screed supports shall be removed and the surface

right angles to the direclion of the screed supporls. Immediately screeding

made good with additionat concrete, and trowelled to shape

'Frnal finishing operatrons to a concrete slab’ shail consist of floalmg, _
~trowelling, and brooming. Any free surface water shall be removed prior to
- finishing. Additional materials such as cement, stone dust, or sand shall nol

be used to dry up surface moisture.
' _ TS 3- 28




&%

- ;5.3__.‘5.8 |
Rubble or cyc!opean concrete shall consrst of concrete contalnlng Iarge '

"As soon as the concrete slab surface assumes a suitable condition, the

surface shall be wood floated in order to fill m holes, remove lumps, and

. stnooth off ridges.

-+ After completion of wood floating, the surface shall be steel trowelled by
- hand or with a power trowe! fitted with rotating steel floats. Power trowelling

shall be followed by hand trowelling to remove small irregularities and touch
up areas in corners, around openings or holes, and close to obstructions.

- The wh.o[e surface shall then be roughened with a stiff broom to provide

bond for the weartng surface, or to provide skid resistance where an
asphaltic wearmg surface is not to be applied. :

| 'Barrows or other 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 permilted on the wheellng planks

- not less than 12 hours from the casting of the slab.

‘The finished slab surface shatl comply wrth the requrrements of Ctause

© 3.3.9, Tolerances. Deviations from the slab surface greater than those

spectﬁed above shall be rectified to the satisfaction of the Engineer

'Pnces bid for slab concrete shall be based on the thickness and beam hogs

as shown on the Drawings. Payment for the aclual amount of additional
concrete incorporated in stab thickening to offset varialions in beam camber

~ from that shown on the Drawings, will be made in accordance with the
_ provrsmns ot the General Condltlons of Contract. -

| 3357

Concrete Above Deck

In the case of bndges concrete above deck shall not be ptaced until the
deck formwork or the fa!sework for the span has been removed

Concrete above deck for cast in- place post tensroned structures shall not be
placed untit completion of the post-tensronmg operatlon unless specmed or
consented to by the Engrneer s : :

‘ ‘ "Forms shall be accuratety built to the dlmenswns shown on the Drawings.
- All mouldings, panel work and bevel strips shall be straight and true with

- neally mitred joints, and atl corners in the flnlshed work shall be true, sharp

. and clean cut

| The forms for cast in- place members shall be erected lo the Speleled Ilne :

and grade, and shall be braced to remaln in correcl posmon dunng the

o 'ptacrng of the concrete S

K The tops of all posts kerbs and parapets shall be formed by placing an
. excess of concrete in the forms and removing or striking off such excess
- witha ‘wooden template moved on guides attached to the forms, forcing the
" coarse aggregate below the mortar surface The use of mortar toppmg will
o not be permltted * - : :

.',. The flnish sha!l be as specmed in Ctause 338 8.

Rubb[e or Cyclopean Concrete '

embedded stones.- It shall be used only wilh the consent of the Engineer in
: massive pters gravrty abutments, heavy footlngs and gravny walls. The
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~ class of concrete shall be as shown on the Drawings or as directed by the

Engineer. The stone for this class of the work shalt conform to the
requirements of Clause .. :

: The stone shall be carefully ptaced-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 with

water before ptacrng

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 any top surface nor
- any closer than 150 mm to any coplng '

| Note: Rubb!e or cyctopean concrete is not applrcab!e to thrs contract

336 ! 'Cunng

' Subject 1o the consent of ihe anlneer. currng shall be carried out usmg one_

- or both ofthe following methods. -

s.s.c.1

Normat Curlng
i General

t:xposed concrete surfaces shall be cured by covenng wrth an approved
material immediately after finishing and the surface small be kept moist.

. Alternatively, exposed surfaces may be cured by floodrng or contrnuous

spnnktmg sub]ects to the consent of the Englneer o

'Curmg shall contrnue for a penod of not tess than seven days after placing

_the concrete :

Within 15 mmutes if the comptetron of the flnlshrng of any sectron of deck or
. slab, the concrete surface shall be protected by su;tabte means from the '

- 'effecls of sun and W|nd

“ Freshty trmshed concrete surfaces shall be effectwely protected from rain or )

damage from other sources until hard sel has occurred

. _ i, Use ofCurmg Compounds

Mmst currng as specmed above shaII generatly be used The use of curlng
compounds will not be permltted on exposed surfaces whlch reqmre class 2

or class 3 surface flnlshes

) Curlng compounds shaII be in accordance W|th AASHTO M 148 (ASTM c -
. 309) “Standard Specifications for Liquid Membrane Forming Compounds for -

~Curing Concrete” and shall only be used with the consent of the Engmeer

" not have a deleterious effect on the concrete. Compounds shall not darken -

Full details of curing compounds shall be submitted to the Engineer priorto -~
their use, including the time and rate of applicalion and documenled -

evidence of the effectiveness of the compound as a curing agent. Such
compounds shall be pigmented sufficiently to allow visual inspection to

ensure full application on the surface to be coated and the pigment shall not -

be visible after a period of 14 days after application. Curing compounds shall
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-, or yellow appreclab!y, and no compound shall be used which will stain the
-+ surface of the concrete.

Curing compounds shatl be applied in accordance with the manufacturer’s
instructions. Application of curing compound shall commence after the final
set has taken place and just as the surface film of water disappears. If the
concrele surface is dry, it shall be thoroughly wetled with water and the
surface film allowed to just disappear prior to application of the curing
compound. Any damage caused to the applied coating shall be immediately

- repaired by the Contractor. If coatings are being repeatedly damaged the
: Engrneer may direct that moist cunng be resumed. :

Cunng compounds shall not be apptled to conslructron rornts unless the joint

|d to be scabbled or sandblasted al a later date.

Cunng compounds shall not be applred to surfaces Wthh are to be
subsequently coated unless provision is made for removal of the compound
from these surfaces prior to the application of the coating. Curing
compounds to be used on bridge decks which are to be covered by a

~ bitumen seal or asphalt shall be of a type which will not srgnlflcantly reduce

; 3.3.6.2

the adhesron of the seal or asr)halt

Steam Curing _ o , _
The plant, and equrpment method of contro] and the proposed currng cycle

for any steam curing proposed by the Contraclor shall be subject to the
- consent of the Enginéer. After the initial maturity period, the concrete shall

be cured in an atmosphere saturated with water vapour at a pressure not

: exceedmg atmosphenc pressure.

337

Quality of Concrete :

Strength

~The ctasses or strength grades of concrete lo be used in the works shall be

- as shown on the Drawings. Test specimen mouids, of a lype shown on the
** Drawings, shall be provided by the Contractor for all tests required to be
« . performed by lthe Contractor or for independent testrng by the Employer

| 3.3.7.2

pursuant to clause 1.6. 2 of the General Specmcatron

Sampllng of Concrete |

Test spemmens shali be made and cured in accordance wrth AASHTO T 23
(ASTM C 31) “Standard Methods of Making and Storing Specimens of .

. concrete in the Field”. Eight test specimens shall be made from each sample

of concrete and there shall be not less than 8 specimens made for every 40

- " cubic metres of concrete or fraction thereof placed during one day's run for

every concrete pay item shown in the BrII of Quantltres or as deemed

- necessary by the Englneer

* Additional specrmens as direcled by the Engrneer or detailed in Secllon TS
- 7 of this Specification, shall be taken for the assessment of the strength

where eatly stnpplng of forms or the early apptlcatron of prestress is
proposed o :

: The Contractor shatl prowde the necessary curing facrlrtres and shall cure

' the test specrmens on srte in accordance wrth AASHTO T 23 until they are_ o
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. tested by the Contractor in accordance with his obligation for testing under

the contract or delivered to the laboratory for independent testing pursuant

to clause 1.6.2 of the General Specmcatlon

| As soon as practlcable after the specrmens are made they shall be placed in

3.3.7.3

approved moisiure proof conlarners until testing is to be carried out.

Samphn g of Mortar and Grout :
If required by the E'}glneer test specimens shall be made for the purpose of

. determlnlng the properties of mortar or grout. The specimens shall be made

in accordance wilh Clause 3.3.7.2 above, except that the method of

- moulding shall be as directed by the Englneer

3374

~ Test speumens for shrmkage tests shaII be in accordance wrth AASHTO T _

23.

Testlng

~ The concrete specimens will be tesled |n accordance with AASHTO T 22
(ASTMC 39)

Four of the above e!ght specu‘nens shall be tested at 7 days for mformatlon
and the other four at 28 days for acceptance

A strenglh test shall be deﬂned as the average of the compressrve strengths
of two specimens made from the same composrte sample of concrete and

tested at 28 days :

o Where samples are taken from concrete whlch will be prestressed four

i _specm1ens will be tested to assess the concrele strength prror to stressmg

and four specrmens will be tested at 28 days

; Shou!d the average strenglh of the strength test above be less than the

concrele was steam cured, the Engineer may request addrtlonal in

specified strength, application of prestress or removal of forms {as

appropriate) shall not take place. Alternatively the Engineer may specify an
age at which in his opinion the concrete will have reached the required
strength to permit application of prestress or removal the forms. If the

accordance with the requrrements of Clause TS 3.3. 6 1.

The requrrements for each class of concrete are as shown in Tab!e 3 8
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- Table 3.8- Compressr've Strength Requirements

L ~ Specified Compressive Strength ]
Classes of Concrete | 7 Days . 28 Days
| meay | (kgfem?) | (MPa) | (kglem’)
K126 1 "90 | 90 | 125 [-'125
K175 | 13.0. 130 | 175 | - 175
K225 17.0 170 226 | 225
Ksso | 260 | 260 | 350 | 350
K400 | 300 | 300 . | 400 | 400
UKS00 | 380 | 380 | 500 500

Irrespectrve of the quantity, every day's productron of concrete shall be
tested both for strength and for slump and everv structure and every

.. component of every structure shall Irkewrse be S0 tested for strength and
. slump. _ _

' The Engineer may order an increase in the number of tests to be made or
..~ make other tests as he may deem necessary to ensure that the concrele is
. ofthe specified qualrty : : :

" The concrete test specrmens will be tested by the Contractor and witnessed
by the Engineer ata laboratory approved by the Engineer. . '

L The cost of restrng the specrmens will be borne by the Contractor '

- Concrete {est specrmens shall be provrded by the Contractor turther o his
- obligation to allow independent testing by the Employer in accordance with
" clause 1. 6 2 of the Generat Specrfrcatron . . '

3 3 7.5 Acceptance of Concrete o

The strength requrrements of concrete in thrs Specrtrcalron wrlt be satisfied

- when, for any given sample, the strength requirements 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 Characterrstlc Strength at 28 days by more than 3.5

: MPa (35 kg!cm ).

. The Contractor may carry out tests on specrmens macle by hrm or his

representatives in addition to the number specified above, to determinale

- the time at which the various strength requirements will be met. However,

acceptance or re]ectron of the specified strength requirements will be based

o on test carrred out under the supervrsron of the Engrneer SIS

3 3 7 6 Rejectlon of Concrete

Should any sample farl to satrsfy the strength requrrements of consent as

B detailed in Clause 3.3.7.5 above, lhe Engineer may reject the whote or part
of the concrete represented by the sample

. In: the case “of doubtful results the Engrneer may proceed to check the
compressrve strengths by means ot crushlng tests performed on test
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specimens taken with a rotary core borer at points indicated by the Engineer
on structures already constructed. If such tests do not comply with the

- requirements the Engineer may reject whole or part of the concrete

represented by the those tests. These tests shall comply with the
requirements of ASTM C 42,

"If the Contractor disputes a_ny'of the _abot.re test results the Engineer may

require the Contractor to have confirmatory tests made at the Contractor's
expense. Such lests shall consist, according to the Engineer’'s instructions,
of crushing tests as described in the paragraph above or non- destructive
tests usrng the sclerometer (refer to ASTM C 805).

Each non destructrve test shall be performed as follows

‘eAround the point selected by the Englneer an area not larger than 0.1
square melres shall be fixed, on which ten (10) blows with the
sclerometer shall be made and the values of mdex read each time
shall be recorded . :

. The arrthmetrc mean of such vatues shall be determlned

« Values whrch differ from the anthmetlc mean by more than frfteen

hundredths (15/100) of the total range of the sclerometer scale shall _

- be discarded,

- ‘From the values not discarded the arlthmetlc mean shall be .

recalculated and by reference to the calibration table of the
_ sclerometer scale will glve the compressrve strength of the concrete

: Generally. for each of type of sclerometer the caltbratron table supplred by

the manufacturer will be used. Neveriheless the Engineer will have the right,

as desired, to perform the calibration of the sclerometer directly on |
- specimens which will afterwards be subjecled to crushlng tests by srmple' '

. compression, -

Rejected concrele shall be removed by the Engrneer at h;s own expen_se in
accordance with the provisions of the General Condrtrons of Contract

‘ The records of all tests shall be kept by the Engrneer but results shall be
available at all times to the Conlractor. The Contractor shall be responsible

a . for making such adjustments as may be’ necessary to produce specification

- concrele and the test results shall mdrcate whether or not lhe concrete is

satrsfactory
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_3,3.8.1

_Surface Finish

General e

For any pamcular class of concrete surface frmsh the rnethod of
construction and the materials used in the concrete and fomwork shall - -

remain constant and shall be such as to meet the requrrements of this

- Specification. Any formwork which in the opinion of the Engineer will not
- impart a surface finish in accordance w:th the requrrements of thrs_ '_

Specification will be rejected

The standard of surface fnrsh is dependent on the qualrty of formwork the e
compaclron of the concrete and the manner in whrch the formwork is
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removed. The higher the standard of surface finish required the greater care
will be required to be given to these factors.

The following surface finishes are specified
Unformed Surface Finish
Class 1 Surface Finish (Unexposed Formed Surface Finish)
Class 2 Surface Finish (Ordinary Formed Surface Finish)
Class 3 Surface Finish (Rubbed Formed Surface Frnlsh)

All formed concrete shall receive at least a Class 1 surface frnfsh Unless
otherwise consented to by the Engineer the surface of the concrete shall be

 finished rmmedrafely after the removal of forms

Except where other surface finishes are shown on the Drawrngs or ordered
by the Englneer surface fnlshes Class 1, Class 2 and Class 3 shall be used
as follows:

Substructures e

The Back of abutments culverls concrete retalnrng walls and wrngwalls
shall receive Class 1 surface finish.

All exposed surfaces of abutments, wingwalls, concrete retaining

* walls,pumping stalion slructure, gate structures, and piers from 300 mm

" below ground level shall receive Class 2 surface finish, except thal in
. cellutar struclures the faces of wingwalls and ends piers or wall only shall

- receive Class 2 surface finish. Upper surfaces of concrete beanng pedesfals :

= ghall receNe Class 2 surface frnrsh o

: 'Brldqe Decks and Beams -

S The under3|de of deck between beams and vertrcal 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 interior and exterior faces of kerbs and the

" upper surfaces of the kerbs shall recerve Class 2 surface finish.

Exposed Vrsrble Surfaces

Al surfaces above the tops of kerbs shall receive Class 3 surface frmsh End
- posts shall receive Class 3 surface finish. Precast parapet units and
":_assocrated cast-in- place concrete shalt receive Class 3 surface frmsh

Precast Concrefe '

: Precast parapet unrts shall be gwen a Class 3 surface frnrsh

- Other precast unrts shall recerve Ctass 2 surface frnrsh

: AII precast umls shall receive this frnrsh wrthln forty erght (48) hours of
o removat of forms ~ 2 L S

} 3._3;8_2

Rejectron of Surface F|n|shes

Any concrete surface that does not comply with the requrrements of this
- Specification shall be subject to one of the fo[lowrng alternatives, at the sole
drscretron of the Engrneer . : _ :
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3.3.8.3

1) Rejection of the concrete, in which case the concrete shall be
demolished and replaced.’ o

2) Approvat of the concrete cast will be withheld subject to remedial
measures berng carried out the satisfaction of the Englneer

The cost of any demolition or restoratron work to be undertaken shall be

borne by the Contractor.

Unformed Surface i lmshes '
i. Surfaces other than Wearrng Surfaces

Unformed surfaces shall be compacted and tamped so as to ftush 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 capping of mortar will not be permitted.

- All future conlact surfaces in composite construction shall be left rough, with

the coarse aggregate at the surface frrmty embedded but not forced below

"~ the surface

i. Wearrng Surfaces

i Where a concrete is shown on the Drawrngs (for example for the deck of a

bridge), the concrete shall be thoroughly compacled and the surface

. screeded off by a suilable vibraling screed. Immediately following
- compaction and screeding the concrete shall be finished and shall be finally

= ‘Where an asphaltic deck weanng surface is specmed the surface of the
~ concrete, after being compacted, screeded and corrected, shall be dressed

dressed with a wooden template or float or by other suitable means. The

departures from grade shall not exceed 5 mm in any 3 melre Iength

- with a wooden float to close drying shrinkage cracks. Unless olherwise
- shown on the Drawings, all deck slabs shall have a broomed finish applied

3384

to the top surface while the concrete is still plastic. Brooming shall be done
in a direction transverse to the tongltudlnal axis of the slab.

Ctass 1 Surface FInISh

'For a Class 1 surface frnrsh no defecls whlch structurally affect the concrete
- or reduce the cover to the steel rernforcement will be permitled. As soon as

the formwork is removed, rough or porous areas shall be filed with a

suitable stiff cement mortar, having the same proportions of cement and fine
aggregate as used in the concrete, and shall be brought to an even surface
with a wooden float. Bolts, wires and other appliancés passmg through the
concrete to hold the formwork shall be cut off set back a minimum of 256 mm
from the surface of the concrete, and the ends covered with a suitable

* mortar. If concrete spacer blocks are used they shall be manufactured with

3.3.85

concrete of the same mrxture as the parent concrete in the structure

Class 2 Surface lesh

‘Surfaces to receive a Class 2 frmsh shall have the treatment specmed above .

'+ for Class 1 frnrshes together Wrth the additional reqmrements betow

= A Class 2 surface fmlsh shall achleve a concrete surface of lnvanabte cofour

and free from any major surface defects The design of the formWOrk shall

TS3 36 f
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. be such as to give a deflection under the loads imposed on it of not more

than 5 mm between sluds 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 carrying 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 rernforcement or other

. embedded components will be permttted

Atl mortar fins shall be tooled away to expose a suiface of dense sound

~concrete. :

. Excessive colour vanatlons in the f|n|shed concrete surfaces shall be
¢ remedied at the Contractors expense. S

Embedded spacers and reinforcement supporls which project_ to\the surface
of the concrete shall generally malch the colour of the concrete and be of
such design that only a minimal area is exposed after stripping.

~ Details of the proposed s'pacers and supports shall be submilted to the

Englneer for hrs consent.

_ The use of concrete spacer blocks erI not be permltted

If any of the surfaces for which Class 2 Surface Finlsh is specmed do not
exhibit the requrred finish off the forms they shall be treated as specified for

- Class 3 finish betow

3.3.8.6

Ctass 3 Surface Flnlsh

Surfaces to receive a Ctass 3 finish shall have the treatment specmed above
for Class 2 finishes together with the additional requirements below.

A Class 3 surface finish shall achieve a concrete surface of uniform colour

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

. be such as to give a deflectron under the loads rmposed on tt of not more
- than the followmg - : .

e 1 5 mm between adjacent tramlng members

e , 3 0 mm over the vertical face for the full depth of a panel or height of a

' I1ﬂ whichever is the Iesser

« 30 mm over a 3 metre length horrzontally

o Formwork shall be assembled by skal!ed tradesmen from materials which are

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

" formwork consfruclion and any sleel shall be protected to prevent rust
- staining of the concrete surface The formwork shall be constructed so as lo

prevent waler run off carrying stains on to previously cast concrete surfaces. -

_ . The finished concrete surface shall be protected from mortar slurry, physical
" damage, spillage and water borne staining. No defect which structurally

“affects the concrete or reduces the cover to the steel retnforcement or other

embedded components will be permitted. if the concrete surface finish is not

- of uniforr colour and texture remedial measures shall be taken by the -
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339 _ |
* The tolerances listed in Table 3.9 will be the hasis for aeceplance of the

~work. Work outside the specified tolerances may be rejecled by the
Englneer _

Contractor to produce the required surface flmsh at hIS own expense and to

- the satisfaction of the Englneer

_,"Aﬂer the forms are removed mortar flns and lrregular sha!l be removed and

the surface shall be thoroughly wetted. It shall then be rubbed with No. 16
carborundurm stone or similar abrasive untjl all form marks are removed and
the surface is uniform in texiure 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.

' Sandblastlng shall only be permllted where enwronmentally acceptab!e

Tolerances
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Tahle 3.9 Tolerances for Concrete Construction

COMPONENT ITEM : TOLERANCE
Variation in cross sechonal dimensions | +5mm
R S Vanatlonmlength B o Lo 226 mm
Precast Concrele : S i PR L
Piles (including - Squareness of head to longitudinal axis + 5 mm
Sheet Piles) Variation of the point to centre of the pile | + 5 mm
Surface |fregu!armes measured with 3 m stralght 5 mm
mm
edge : ol
Pile length

Bow for the !ength in mm (Vanallon from the R |
slraight) o o ) 1000

Footlngs and

Variation in dimensions +501t0-10 nim

Misplacement from the specified position . 15 mn-!

Surface megulannes measured with a 3 m 5 mm

Piles Caps straight edge
Variation of reduced levels at the topsof - + 95 mm
footings or pile caps . . = :
Variation in top and bottom fiange thickness "ﬁ]:“m to+10
P T : Smmio+10
Var_lalu_)n in yflall thickness mm
Variation in overalt depth or width - | +5mm

Post Tensioned

Prestressed
Concrele Beams

Variatioh in overall'length and length between bearings shall not
exceed + 10 mmor £ 0.1 percenl of the span length whichever is
the lesser ‘ :

Vanal:on in hog from specified prohle shall not exceed 0. 1 percent
of the span length. Sag will not be permitted unless specified. The
hog of beams in any one span shall not vary from lhe other by more
than 15 mm. _ —_

Bow shali not exceed 10 mm or 0 1 percenl of the span length
whicheveris greater -

Pe'rmissibl'eeu'rface irregularities when 5 mm
measured with a 3 m straight edge or temp!ate ‘
. : Varialion in dimensions - 0 1 | £5mm
InStluBeams e L e e s '
- Misplacement from the specilied position 5mm
| Slabs, Co!umns °p P P , —
Piers, Walls, - Varlallon of reduced levels of the tops of £ mm
- | Railings, Kerbs columns plers, wall beams or similar parts. T
- | and other similar N
parts . Varlatlon of reduced levels of beanng areas A5 mm
Variation from plumb over ful helghl of columns + 5 mm
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3.3.10 Waterstops

3.3.10.1 General

Waterstop shall be provided where concrete sltructures require water-

tightness- at joints as shown on the Drawings or as directed by the

- Engineer. The width of the waterstop shall be within a tolerance of 10 mm of
' the nominal width excluswe of the nallmg stnps :

'_ 33102 Material

The waterstop shall be exlruded from an elastomeric plashc compound, the
basic resin of which shall be polyvinyl chloride (PVC). The compound shall
contain any extruded additional resins, p'astimsers or other materials
needed to ensure that, when the material is compounded it will have the
physical characteristics specmed herein: :

Physioal Chereoteristics - - ~ Method of Tes!
Tensiie Stfengfh. min oL _'-.1_40_ kgfi’cm2 5 ASTMD412 '
.U;_-Il:imete Elongation, min -+ : 300<V  ASTMD412
Her.d'ne_ss‘; Dur..or'neter (Tyzp-e'-A.). . ..65.to 50_ i B A.STM.DQIZAOIIIA
Speoif:ic:G_revity o ) 1'_.4_03;'(.)_2' : |
WaterAbsorpllon max : 015% |
Ei{::ié?ionsTt;esT?mio after Aok.:elerated _ -110_@.”_‘3}{1 . o
Changes i Wei_ght. 'Effect ol i 5% o

Alkali Test

- The manufacturer's certification of conformity to the specified reqmrements

shal[ be submllted to the Englneer for approval

:33103 Fabncatlon

' a) The shapes and dimenswns of PVC waterstops sha!l be as shown on |

the Drawmgs or as approved by the Engmeer o

b) Extruded waierstop shall be dense homogeneous and free form holes
- scratches and other imperfections. The cross-section of PVC waterstop
~ shall be uniform along its length and shall be transversely ‘symmelrical

. so thal the thickness at any glven d:stance from either edge of the
waterstop sha!l be umform N : '
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3.3.10.4

a)

Splices _
Splices in waterstops or at the intersection of runs of the PVC waterstop

~ shall be made with fusion-weided butt splices in accordance with the

" manufacturer's instruction. All splices shall be neat with the ends of the

joined surfaces in alignment and in good contract. The continuity of the

- characteristics patterns of the cross-seclions of the waterstop shall be

maintained across the splice. All interseclion sphces shall be

" prefabncated at tne manuraclurers factory.

)

The number of spl[ces in lhe walerstop shall be kept to a minimum and
all splices shall be approved by the Engineer. The equipment used for

- making splices and the splicing method shall also be as approved. The

o Cc)

equipment used for making field joints shall be a temperalure controlled
apparalus furnished by the Contractor S _ ‘

“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 unspliced material. The Contractor shall undertake testing to confirm

the strength of field splices. The splice shall be waterlight, free of air

~ bubbles and the rib and centre bu!b where apphcable sha[l match up

- ‘_ exactly and be contlnuous o

33105

€)

Installatlon

To eliminate faulty mslallailon that may result in jo:nt Ieakage pamcular

care shall be_taken to see that the waterstops are correctly positioned
during installation. Adequate provision shall be made to support the

 waterstops during the progress of work and to ensure the proper

embedment in concrete. The method of securlng the waterstops will be

“to the approval of the Engineer. The symmetrical haives of the

waterstops shall be embedded in the concrete on each side of the joints.
Walerstop shall be lhoroughly cleaned of forelgn matenal before

concrele is placed

Care shall be exerc;sed in placmg and wbrallng the concrete aboul the'

- waterstop to ensure complete filling of the concrete under and about the

waterstop and to obtain a continuous bond between the concre_te and

_ the walerstop at aII pomts around the penmeter of the waterstop

Suitable guards shall be provided to protect exposed prOJectlng edges :
and ends of partially embedded waterstop from mechanical damage at

~all times. The PVC waterslop which will remain exposed for more than

10 days shall be covered or shaded to protect it from the action of -

. temperalure and u!lrawo[et rays

The Contractor sha!t replace or repalr any punctured or damage

N )waterstop

3 3 11 Mlscellaneous

33111

i} Sofflls :

- The soﬂn!s of beams and deck edges shall be contmuous curves or siralght

lines as shown on the Drawings. All visible |rregu1ar|t|es shall be made good
- tothe salxsfact[on of the Englneer :
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3.3.11.2 Anchor Bolts

~All necessary anchor bolts as shown in the Drawings shall be set either

betore the concrete is placed, or in the concrete as it is being placed, or in
holes formed while the concrete is berng placed or in holes drilled after the
concrete has set.

if set in the concrete as it i rs being placed a bott shatl be ptaced 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 steel washer at the bottom of
the pipe. Holes may be formed by inserting in the fresh concrete oiled
wooden plugs, metal pipe sleeves, or other approved devices, and

- withdrawing them after the concrete has partially set. Holes so formed shall
be at least 100 mm in diameter. If drifled, holes shall be at least 25 mm' _

larger in diameter than the bolts used.

- Bolts shall be set to be at the tevels as shown on the Drawrngs and .

deviation from line and level shall not exceed 5 mm. The bolts shall be fixed

- with grout completely filling holes. The grout shalt consrst of one part
- Porttand cement to one part fine- gralned sand. : ;o

Where a group of botts is installed for anchorage of a fence post or similar,

~ the bolt group shall be installed prior to the placing of concrete. The '
- concrete over the support base plate area shall be scabbled fo remove all

laitance and Ioose or porous material and teft ina roughened state -

3 3. 11 3 - Brrdge Beanngs -

Bndge beanngs shall be provrded and mstatted in accordance with Sectron
TS 11 of lhtS speclflcatron L e

3. 3 11 4 _ Prpes Condutts and Ducts e

Prpes condwts and ducts that are lo be encased in concrete shaII be
* installed by the Contractor before the concrete is placed. Unless otherwise
- indicated, pipes embedded in concrete shall be standard, lightweight, non-

corrosive pipes. Pipes shall be held or braced rrgtdly dunng concrete

e ptacement in order to prevent therr dlsplacement

3311

Block outs

- Btock-outs to allow for the subsequent |nstaltatlon of metal components (e g. |
gate guide frames) shall be formed as shown on the Drawmgs and to the
“tolerances shown in tabte 3 9. ‘ R, ,

Where block- outs are formed the concrete surfaces shalt be chlpped '
roughened and cleaned and kept moist for at least 4 hours. After such .
- surfaces have been inspected and approved by the Engineer, concrete type
. C-2 as specified in table 3.1 shall be placed. Care shall be taken to ensure

that the concrete is tightly bonded to the previously-placed concrete and the

complete adhesion between the concrete and aII metalwork or other ltems in -

the block-out i is obtalned
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3.4 -

3.4.1

342

STEEL REINFORCEMENT

Scope
This clause covers the supply, handling and placnng of steel reinforcement

5 _for concrete

‘ Materrals

Unfess shown otherwrse on the Drawmgs remforcement shall consist of
deformed steel reinforcing bars, of a strength grade as shown on the
Drawings, complying with the requirements of AASHTO M 31M (ASTM A
615).

‘_;'Where lhe use of other rernforcement is shown on the Drawings, such
reinforcement shatl comply wrlh the requrrements of the appropnale
" foltowing standards ' ‘ o

+ AASHTO M 225 (ASTM A 496) Deformed Steel ere for Concrete
o Remforcemenl S _

e .AASHTO M 32 (ASTM A 82) Cold Drawn Steel Wire for Congrete
' Reinforcement |

343

344 7 |
Rernforcung stee! ‘shall be prolecled at all lrmes from damage and shall be

"« AASHTO M 55 (ASTM A 185) Welded Steel ere Fabnc for Concrele

Rernforcemeni

. Steel reinforcement shall be supphed free from Ioose mrllscale mortar, Ioose
or thrck rust or any other coalrng .

; Order Lrsts |

Before ordermg matenal al! order Ilsls and bendrng dragrams shall be
furnished by the Contractor for the approvatl of the Engineer, and no material

~ shall be ordered until such lists and bending diagrams have been approved.

Approval of order lists will in no way relieve the Contractor of his

- responsibility for ascertaining accuracy of such lists and diagrams. Revision
. of material furnished in accordance with such lists and diagrams to meet
R complrance with. the de3|gn drawmgs shall be at the expense of the

Conlractor

Protectron of Matenals

- stored on blocks to prevent mud caking. Prior to placing concrele,

" reinforcing stee! which is to be embedded shall be free from heavy rust, dit, -

mud Ioose s(:ale, paint, oil, or any other foreign substance. .

345

_'Bendlng :
~ Unless otherwrse permltted aII rernforcrng bars requrrmg bendlng 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

1" accordance with P.B.1 1971 N.I. 2 (indonesian Reinforced Concrete Code).
~ -+ Bars partially embedded in concrete shall not be bent except as shown on
" - lhe drawings or otherwise permitted. Qualified labour shall be employed for

" cufting and bending, and proper appliances shall be provided for such work.

Shouid the Englneer consent to the applrcatlon of heat for fleld bendlng -
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&47”

reinforcing bars, precattions shall be taken to assure the physical properlies
of the steel will not be materially altered.

-Placing and Fastenrng

All rernforcrng steel shall be accurately placed and durrng the placing of
concrete, firmly held by approved supports in the position shown on the
Drawings. Relnforcing bars shall be securely fastened together.
Reinforcement placed in any member shall be mspected and approved

before any concrete is placed

: Splrcrng

Al reinforcement shall be furnlshed in the full lengths mdrcated on the
‘Drawings. Splicing of bars, except where shown on the Drawings, will not be
- permitted without the wrilten consent of the Engineer and then only welded

spliced may be permitted. Splrces shall be staggered as far as possible.

"In the lapped spllces. unless otherwrse shown on the Drawings, bars shall

be lapped 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, the Contractor shall submit to the

Engineer for his approval a welding procedure and a list of welders to

. perform the welding, including their quallfrcatlons and details. of welder

348 R |
' ~ Substitution of different size bars wrll be permllted only upon the specrltc

~ authorisation of the Engineer. If steel reinforcement is subsmuted it shall be
: of a srze equwalent to the desrgn srze or larger :

351

3562

' 'Matenals used shall be the same as those used in the parent concrete

qualllrcatlon teslrng to be carried out.

-Substntutron -

_DEFECTIVE CONCRETE

= G‘ener‘al' = , e ST e = _
" Concrete which is not placed and completed in accordance with this
" Specification, or does not meet the requirements 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 Sectlon TS 9, Concrete

. Repalrs of thls Speclfrcalron excepl as modrﬂed below

" No reparr to concrete shall be carrled out wulhoul the consent of the
. Engineer. All repairs shall be performed by skilled workmen and shall be
- carried out within 24 hours of the removal of the forms andlor the defecl
: bec0m|ng V|5|ble .

_Matenals for lhe Repalr of Defectrve Concrete - _'

For repalrs to Class 2 and Class 3 flmshes the proporl:ons of matenals shall .
¢ be delermined by experiment to provide a matching colour at 28 days. White -

-~ cement shall be substituted for a portion of the grey cement as required. -
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3.5.3

Cement mortar shall consist of one part cement by volume and not more
that three parts of fine aggregate by volume and an appropnate quantity of
water. ; :

-~ Dry pack shall be composed of a mix of one part of cement by volume to two

and one half parts by volume of sand that will pass a 1.18 millimelre sieve,
together with just enough water to produce a mortar which will just stick

" together when moulded into a ball by slight pressure of the hands and not
_ exude water but will Ieave the hands damp.

: Concrete shall have the same strength as the parent materral

Repalr of Defectrve Concrete _ o
Al repalrs shalt be bonded tightly 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 flush with the adjoining surfaces. Repairs
to Class 2 and Class 3 finishes where permilted shall be carried out in
accordance with the Engineer’s direclions. The area around the defeclive
concrete shall be marked with saw culs (wenty (20) mm deep, cut on

“slraight lines. Defective concrete shall be excavated to sound concrete to
~ the salisfaction of the Engineer. The excavated area shall be primed with an
" suitable epoxy ~ adhesive in accordance - with - the manufacturer’s
"~ recommendation, and built up with dry-pack, cement mortar or concrete to

" bring the surface 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 trealment 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 mortar. The area shall be rubbed
down with a cement mortar using only the portion of sand passing the 600

- micron sieve and a cemenlt ratio the same as the parent mix but with just

sufficient water for workabrhty The excess materrat shall be rubbed off
wrtnln hessmn 24 hours later.. ! _ y _

| _Drypack shall be used for frtlrng narrow slots cut for the repalr of cracks, for
~grouting holes and for filling lie rod fastener recesses. Drypack shall nol be

used for filling behind relnforcement

Cement mortar tlllrng p]aced under |mpact (shotcrete or 5|mrlar) may be
used for the repair of areas which are too wide for drypack, yet too shallow

- for concrete filling and no deeper than the mner face of the remforcement
“ nearest the surface.. : : : :

' Concrete fr"rng shall be used for holes grealerr in area than 0.1 square

metlres or deeper than 100 mm, and for holes which are greater in area than_

05 square metres and which extend beyond relntorcement

Where requued cracks shall be seated and or lnjected Wllh epoxy resin in

- accordance with the- requrrements of Sectrons TS 9 and T812 of this
' Specrflcatron EIRUREETIE SR PR : : L

B Any materlat spltted on or stalns to adjacent areas of consent shatl be -
. cleaned to the satrsfactron of the Englneer R : '
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3.6

3.6.1

MEASUREMENT AND PAYMENT

Concrete _
This clause refers to concrete of the various classes, as described in

+ Section TS 3 of thls Technical Specification.

' Measurement for payment of concrete will be made in cublc 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 excepl that
deductions will be made for the volume of structural steel, encased in
concrete. The measurement shall not include any concrete used in the

. conslruction of cofferdams or falsework, or the volume of forms or falsework.

Requirements for any increased cement content, admrxtures or concrete

: fmlshlng wrll not be measured separately

B Payment will be made al the rates entered in the Bltl of Quanntres and shall

include the entire cost of comptetmg the work mctudrng materials, labour,

- equipment, fransportation, handlmg and storage of cement, aggregate, and

- Description ©-4 | Unit of Measurement
' Concrete Type Blnctudrng Formwork - REESRARE ) m* u‘
o Concrete, Type Ci 1nctudrno Formwork S — o _'_m_3 ‘-
Concrete, Type C1 including Formwork and BT m3
~ [Falsework , o
| Concrete, Type C1 including FormWork - :""i o md _ —
Scaffolding and Falsework IR
Secondary Concrete, Type G2 '. o
Concrete, Type £ inclruding'FormWork'_': o m N

362

- admixtures (if any),mixing, placing, finishing and curing concrete,
- construction of joints, formwork, fatsework and scaffoldlng and any other
" associated costs : L ,

Categories of work to be pa[d under thrs clause are as foltows

| Steel Remforcement

This clause fefers to steel rernforcement as descnbed in Sectron TS 3 of
thrs Technical Specrﬂcat[on - . :

| Measurement shatt be made in krlograms of the masses of steel
_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. '
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~. 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.

Mass per Metre of Bars for Measurement

Bar Code | Mass per Metre | Bar Code | Mass per Metre
S (kg/m) _ . . tkg/m)
D10 0.617 " D19 2230
. Di2. 0888 . | D22 .| .. 2980
DIz 1040 | D25 3.850
D14 1210 | D29 | 5190
P16 | 1.580 D32 | 6310
"""" D18 2.000 D36 7.990

: Pa'yment will be made at the rates entered in the priced Bl!l of Quanhties

and shall include the entire cost of compleling the work including materials,
tabour, equipment, transportation, handling and storage of reinforcement,
fabrication, bending, assembling and welding of reinforcement, clips and ties
and the like for positioning and fastening reinforcing bars and any other
associated costs. '

Categories of work to be paid under this clause are as follows:

" Description : Unit of Measurement
Deforrned Reinforcing Bars S kg
Dowel Bar. Dia. 19mm, 1.0m long (round bar | kg
and PVC plDe) :
Waterstops

" This clause refers to waterstops as descnbed in clause 3.3.10 of thrs
- Technical Specrtrcatron

o Measurement will be made of the Iength of water stop supphed |nstat|ed
-~ and accepted

) Payment will be made at the rate entered in the priced Bill of Quanlities
- which shall include full payment for all labour, materials, tools, equipment

'_ ',and incidentals for furnishing, tesling, cutting, splicing and rnstallatron and
o otherwork incidental to the rnstaltatlon of waterstops

lWaler Stop, 200 mm Wide o B B m

364 |
o ‘This clause refers to the breakrng back of exrslmg concrete as descnbed in
g ctause TS 3 3. 5 1.

.: | o o Description -~ | Unit of Measurement

Categoraes of_work lobe patd_under this clause are as follows:

(,hlpplng of Exustrng Concrete Surface

S TS3-47



Measurement will be made of the area of existing concrete structure chipped
back, prepared for the appllcailon of new concrete as specmed and

approved by the Engineer.

Payment will be made at the rate entered in the priced Bill of Quantities
~ which shall include full payment for providing all labour, materials, tools,
equlpment and any other works incidental to the chipping and the
subsequent preparallon of the chlpped surface for the appllcatlon of new

concrele

Categories of work to be pald under thls c!ause are as follows

Description

Unit of Measurement

m2.

o Ts3i48
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~ SECTION TS 4 PREGAST CONCRETE

aGENERAL

This section of the technrcat specmcatron covers the general and specrtrc
requirements of precast concrete. It shall apply wherever precast concrete is
used in the Works, such as in pile, sheet piles, pipes, prestressed beams,
and the like, as shown on the Drawings or specified in this and other
technical specification clauses or where it is approved in writing by the

_ Englneer in wrrtlng to be used as alternative form of construction.

Concrete in precast concrete units shall be in accordance with the

requirements of Section TS 3 of this Specification.

s Storage handling, transport from the site storage area and erection of the _
o precast concrete members are covered in Section TS 8 of this Specification.

- This section shall app[y whether or not precast concrete units are
“manufactured directly by the Contractor or a specialist, reputable

manufacturer approved by the Engineer. Where precast concrete units are

- obtained from an approved specialist manufacturer, other than the

Contractor, the Engineer may, at his sole discretion, waive the need for the

o Contractor to subrnit detarled manufactunng ptans and calculatrons

421 EE .
* Formwork shatl comply wrth the requrrements of Sectron TS 3 of this

: FOR_MWORK {

General

Specification except as modrfred below. .

Prior to the commencement of manufacture of this unrts the Contractor shall
submit delailed plans and calculations of the proposed formwork. These
plans shall include details of all formwork, formwork joints, ‘sealing
procedures, ties, size and spacing of frammg and detarls of any propriely

: flttlngs or systems proposed to be used. .

'The drmensrons of formwork shalt make altowance for changes in

dimensions due to shrinkage, elaslic shortening and creep, so that the

compteted unrt conforms with the toterances specified.

; 'Formwork shall be constructed so that movement of the unit resulting from

the effects of shrinkage, steam curing and prestress is not restrained and so

* that the unit is not damaged by movement within the formwork, Special
- attention shall be given to projecting reinforcement and bolls and to the -

" methods of fixing base plates and devrces for holding down deftected

tendons -

' 4_.2.2

: Formwork Materrats

- '_Forms shall generatty be manufactured from steel only. However, the '
- Engineer may consent to the use of ptywood and tlmber formwork for non-
' repetrtNe non- prestressed unlts ' : S : :

CTS4-1
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Forms

Where forms mcorporate insertions for formrng vords in the units, the
formers and the method of securing them in position shall be subject to the
consent of the Engineer. Void formers shall be securely restrained in
position vertically against the action of placing concrete and subsequent

- flotation under vibration. The void former shall likewise be laterally
.. restrained against forces arising from drfferentral pressure durrng placing of
o1 concrete. _ , : oo

STEEL REINFORCEMENT . ,
The supply, bendlng, cuttrng and placrng of rernforcement shaII be in

- accordance with the requrrements of Sectron TS 3 of th|s Specifrcatron

except as modified below.

- Reinforcement shall be supported at no more than 0.5 metre' intervals

© . Aransversely and 1.0 metre longiludinally or vertically unless otherwise

45

46

g consented to by the Englneer

* Unless shown otherwrse on the Drawmgs the clear cover to bars shall be the
' greater of one and a half (1 1!2) limes the diameter of the bar and 25 mm.

' PROJECTING REINFORCEMENT

Where shown on the Drawmgs ‘steel remforcement shall be left projecting
for the purpose of bonding on subsequent work. Care shall be taken to avoid

~ disturbing the bars during the specified period for curing of the concrete.

Projecting reinforcement which has been damaged or dislodged or whrch is

Ioose in the concrete erI be cause for rejectrng of the unrts o

BEARING PLATES

' Th'r's 'clause is nOT apph’oable'to i'hr's' contract‘

UNIFORMITY OF PROFILE PRECAST BEAMS -

" Where a number of beams are to placed in one span, it is essentlal that the

hog of these beams be as neaily umform as practrcabte Accordrngly, the

' Contractor sha!l ensure that

47

e The concrete in these beams is umform in compensalron consrstency,

‘compactron and strength

e The currng condrtlons are as umform as practrcable

~ s The concrete in each beam is approxrmate!y the same age when

: tensmned

. Al the beams or segments for any one. span are cast wrthln as short a

time as 13 reasonabty practrcable

MARKING

: :The |dent|frcat|on number date of caslrng, the Irftrng posmons and the word
o 'TOP‘ sha!l be marked on every unrt : :

TS4.2
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Immediately after screeding, temporary identification shall be made on the
top surface of the unit near an end. Final marking shall be made by indelible
marking material, using letters approximately 75 mm high.

The ends of unsymmetrical members shall be clearly marked to indicate the
manner in which they are to be oriented in the structure. .

PREPARATION OF STORAGE AREA AND ACGCESS TRACKS

-The Contractor shall construct a storage area and access {racks in

accordance with the requirements of this Clause.

.. The storage area shall be sufficient size to accommodate all units and allow

" . for handlina and manoeuvring of cranes and vehicles. The surfaces of ~

4.9

storage areas and access tracks shall be paved to provide adequate _

‘ dramage and ensure that surface water erI not pond

The W[dlh of access lracks shall not be less than 3 5 metres Access tracks

shall be widened on curves where requu'ed to accommodate trailing bog:es

~ for transport of Iong umts

: Crossfall on access tracks shall not be greater than 1 in 30 unless

consented {o by the Engineer.

The allgnment and grading of the access tracks shatl be as shown on the
Drawrngs or as consented to by the Engmeer _

After completron of the works of at atime consented to by the Engineer the
Contractor shall reinstate the access track and storage area to the

- ‘satrsfactlon of the Engrneer o

' DEFECTIVE CONCRETE

* Concrete which is not placed and completed in accordance with this
. Specification, or does not meet the requirements of this Specification in
- regards to surface finishes, or which is, in the opinion of the Engineer,
. defeclive, shall be removed within the limits assigned by the Engineer and
“replaced in accordance with the requirements of Section TS 9, Concrete .
" Repairs, of this Specification. Repairs to concrete shall not be carried
L wrthout the consent of the Engmeer o .

If a unit is to be repalred the Contractor shall submll for consent detatls of

-_ the materrals to be used and the method to be adopted rn effecllng the
_ reparr - ':-f, . _

440

VGENERAL STORAGE REQUIREMENTS -

Where unrts are placed in storage side by ‘side, the ‘minimum Iateral
clearance between side faces of adjacent units shall be a nominal 50 mm -

- S unless othewwse dlrected by the Engtneer S

Where Ilftlng trames are used in handllng unrts the mlnlmum Iateral
- clearance shall be the overall width of the frame plus 100 mm unless

otherwnse drrecled by the Englneer

" "Where are stored in the wcmtty of trees, the unrts shall be protected from

- damage caused by stalmng from folrage R

L TS4:3
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-~ The Contractor shall submit details of the proposed syslern of temp'orary'

* Units shall not be stored in areas 'subject to flooding, -within 10 m of existing

or proposed overhead power or telephone lines, or over service conduits,
drainage pipes or uncompacted fill without the consent of the Engineer.

Concrete foundations used for storage shall be removed from the storage
area by the Contractor after the units have been erected.

Storage and Temporary Supports for Precast Beams -

Temporary supports for beams shall be concrete unless otherwrse specified
or consented o by the Engineer. : ,

supports for the consent of the Engineer. This information shall be submitted
not less than 4 weeks prror to the proposed delrvery of the unlts :

The width of temporary supports shall not be less lhan 100 mm for units

- under 7 tonnes in werght and not less {han 200 mm for unlls 7 tonnes and

- ovel.

The length of the tempbrary support shall not less than the helght of the unit,
" or the width of the boftom flange plus 660 mm, whichever is the greater, and

the unit shall not be placed within 300 mm of the end of the support.

'Temporary supports shall be clear of lhe sole plate

" The maximum ground bearlng pressure for desrgnlng supports shall not

) exceed 500 kPa (50 tim?.

| All beams shall be laterally supported The lateral bracrng shall be desrgned
for 10% of the dead load of the beam at the mid height of the beam. -

The ground or space between supports of a unit shall be Carefully cleared
and levelled to prevent the unit from berng supported at lntermedrale points.

" A minimum clearance of not less than 100 mm shall be provrded between

(4102

 soffit of units and the ground This amount shall be increased in instances

where greater clearance is reourred for handlrng operalrons mvotvrng Irltrng

'lrames -

Storage and Temporary Supports for Plles and Slabs

. Al units shall be supporled on bearers clear of the ground The bearers

" shall be either steel, concrete or merchant grade hardwood. The bearing -
pressures on supports and/or ground shall be as shown on lhe Drawings or -
as consented o by the Englneer The safe bearing pressure on ground shall

" not exceed 500 kPa (50 tm? where units are stacked. The bearing
Ppressures | of unrts on timber shall not exoeed 2 0 MPa (200 Um )..

" Each layer of stacked umts shall be separated by seasoned hardwood
~ limber bearers of at least 100 mm wide and nol more than 75 mm thick and

. - not less than 30 mm thlck The bearmg stresses on these tlmbers shaII not
B :allowable stresses : : :

Units maybe stored in separate stacks ol ldent[cal unrls up to a maximum

' height of 2 m or 2 units high, whrchever is the greater subjecl to the consent_

of the Engineer.

Each layer of units shall be separated by tlmber bearers in lme Vertrcally wrlh
the underlylng supports. B L
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Piles may be stacked to a maximum of six layers, if consented to by the

- Engineer. The minimum bearing width for the piles in each instance shall not

be less than 200 mm. - .

HANDLING A o _
"+ Units shall be carefully handled at all times and shall not be subject to shock

and impact loads. They shall be lifted at the positions, and in a manner
required by the Drawings and Specification or as consented to by the
Engineer. Where the method of handling is not specified the Contractor shall
submit, for the consent of the Engineer, details of his proposals for handling

- _the _units. s

Unless othé:ﬁiéé'specified, units such as'beahﬁs and structural stabs shall
be lifted and supported with the top surface uppermost at all times. Beams

- shall be_ stored and handled with webs vertical at all times.

- Stiffening frames, where required, shall be allacﬁéd as shown on the

Drawings during lifting and handling.

* - Where shown on the Drawings the Contractor shall provide lifting frames for

lifting of the units. Except during the initial lift from the casting bed, units

- shall be lifted and moved with the lifting frame. When the units are first lifted

.. off the casling bed they shall only be raised vertically and sufficiently to
. permit attachment of the lifting frame. SR

The posilion énd mode of 'allachmént of slings of other tackle for guiding.

L ‘and conlrolling the movement of the units during lifting and transport shall be

~ - subject to the consent of the Engineer. Special care shall be taken to protect
_ the units from damage due fo slings or other tackle. .~

" The angle subtended by the slings and the longitudinal axis of the unit shall
~ be not less than 60 degrees. A single s_ling Iifli.ng w_iII not be permitted. '

" Guide ropés shall-be a'ttached' to each end of unﬁsl fo'_r'-lhe p"urp‘o'se of hand

SRS guiding the units when being lifted. The guide ropes shall have a nominal

Al ha

capagily of 10 kiloNewtons (1 tonne). -

Temporary supports during handling operations shall comply with the

relevant provision of this Spegcification unless otherwise to by the Engineer.

dling, transporl and erection operations shall be pejrfé'r'med in the

. presence of the Engineer or his representative.

412
" Units shall not be transported to the temporary storage or the Site less than
7 days after casting nor until concrete test samples representing the
“concrete in the units have reached a strength of not less than the specified
".. 28 days strength. ' - - -

TRANSPORTING . .

_Nt_)' 'L'l'.nit-s'héll b_é removed from the casting yard prior to a release note
having been issued by the Engineer. - o _

o Dﬁr_in'g transporting unils_:'shali be hah_d!éd_and supported as specified in

~ Clause 4.11 above.

~ Units éhail'be"sécufel"y fixed to the transporter by means of wire ropes or
~ steel chains of adequate size at each end. They shall pass over the top

o T8445
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flange and shall be fitted wrth' suitable tensmners Prowsron shall be made to
prolect the units from damage caused bay these lash:ngs Adequate
reslraints shall be provided against lateral deflection.

DAMAGE TO UNITS _
In the event of any unit sustaining damage such as cracking, spalling or

- deformation of projecting reinforcement or bolts, the unit shall be set aside

until it has been inspected by the Engmeer who wrll decrde whether it shall

o be rejected tested or repalred

If a un|t is to be repalred the Contractor shall submrt for consent details of
the materials to be used and method to be adopted in effecting the repair.

~ Repairs shall be carried out in accordance with the requirements of Section
-~ TS 9, Concrete Repairs, of this Specificalion. Repairs to damaged units and

the replacement of rejected units shall be at the expense of the Contractor.

*ACCEPTANCE

_Consent or comment grven by the Engmeer to any dramngs work or
- methods will be tentalive only and will not relieve the .Contractor of the

. 'responsmrllty for producing unlts in accordance wrth this Specmcallon

Any unit wh:ch is cracked honeycombed or otherwrse defective to an extent
which, in the opinion of the Engineer renders rt unflt for its rntended purpose,

: wrll be rejected

" For umts made at Iocatrons remote from the 3|te the Engtneer will arrange

. 4..15 |

to supervise and inspect the processes involved in the manufacture of the

units only, with limited attention to the checking of dimensions of the forms

| . and the finished units. On delivery to the Site, the unils will be inspected by

the Engineer who will advise the Contractor |f the Units are acceptable for
mcorporat[on lnto the Works - o _

Acceptance will only be made followrng Completlon of lhe Works in
accordance wrth the General Conditions of Contract.

MEASUREMENT AND PAYMENT

Measurement and Payment for Precast Concrete will not be made
exclusively and all costs incurred by the Contractor in complying with the
requirement of this clause shall be deemed to be included in the rates
entered in the Bill of Quantities for works which incorporate the requirements
of Precast Concrete. These shall include the entire cost of completing the

. work including matenals Iabour equrpment transportatlon and any other
assocrated coets T _ L .
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5.1

SECTION TS 5. PRESTRESSED CONCRETE

GENERAL

This section of the Technical Specification covers the general and specific
requrrements of precast prestressed concrete. It shall apply wherever
precast prestressed concrete is used in the works, such as piles and precast
prestressed beams, as shown on the Drawnngs or specified in this and other
Technical Specification clauses or where it is approved in writing by the
Engineer to be used as an aiternative form of construchon _

'Thrs Sectlon covers the supply and tensmnlng of tendons for both post-

tensioned and pre tensroned umts

: Concrete for prestressed concrete rs covered by Sectlon TS 3 of thrs

Specrfrcatron

L Tensronmg shal] not be commenced until the Englneer has consented to the

o Contractor’s proposed method of prestressmg

Concrete shall not drilled or any portion cul or chrpped away or otherwise

_ drsturbed after prestressmg wathout the express consent of the Englneer

L Only under exceptional crrcumstances and with the consent of the Engineer

~shall the maximum jacking force exceed 80 percent of the rated capacily of

- the jacking equipment used, or 75 percent of the specrtred minimum

breaklng load of the tendon whrchever is the Iesser

All materials necessary for the prestressmg shall be.supptied by the

N Contractor unless shown on the Drawings or in the Special Specmcatrons

L ?"Thls sectron shall appty whether or not prestressed concrete units are
* manufactured directly by the Contractor or by a spemalrst reputable

52

524 | | -
B Prestressmg tendons shall be as shown on the Drawrngs and shall comply
_wrth the requrrements of: '

' __manufacturer approved by the Engmeer

fTENDONS

Matenals R

AASHTOM203 Uncoeted seveh-vvi're' S_tress-ReIt_e'ved Strand
_ - for Prestressed Concrete (ASTM A 416)
, AA_S_HTO M 2_04 'Uncoeted Stress- Retleved Wire for Prestressed
. . Concrete (ASTM A 421) R
""AA'SHT'O M 275 * Uncoated - High - Strength Steel | Bar' for
: ERE R Prestressed Concrete (ASTM A722)

. "The matenal selected for use in the tendons shall have an ultrmate tensile
* of not less than 16? percent of lhe specrfred forces shown on the Drawings

S after losses

TS5
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Manufacture

Fabrrcatlon of tendons shall not commence Wlthout the wrrlten consent of
the Englneer.

Tendons shall be made to the required fength plus an allowance where

: applrcable at each end for slressing operations. -

’ No weldrng will be permrtted on or near tendons nor shall any heat be

applied to tendons. Any tendons which haVe been affected by weldrng weld

_ Spatter or heat erI be rejected

Spicing of strands or wires formrng a tendon wrlt not be permrtted Tendon
couplings shall only be used where shown on the Drawrngs and the type
shall be subject to the consent of the Englneer '

- Flame cultrng of wire or strand wrthrn 75 rnm of where the tendon will be |

gripped by the anchorage or jacks will not be permltted

" A durable metal label on which shall be stamped the length of the tendon
“and the coil number’ of the wire or strand used shall be tied to each tendon. -

Testlng

A copy of the manufacturers test certificates and load extensron graphs
" covering each coil to be used shall be supplied to the Engineer. If test

e cerlificates relating to the material cannot be supplied the Contractor shalt -
- arrange for testing of samples in accordance w:th the Standards in Ctause 5

524 _ S o _
' " High tensile steel wire and strand shall be supplled in coils of suff:crently
targe diameter such that they shall retain their physical properties and shall -

2. 'l above.

- This testrng shaII be at the Contractors expense

tf the test certrfrcates are satrsfactory further testmg of tendons will not be "
- required provided that a satlsfactory correlatron is obtalned dunng the initial
- stressing stages : : e o :

Should the corretatron between Jacklng force and extensron be unacceptable '
to the Engineer, then testing of the tendon will be required prior to the
commencement or continuation of the tensioning operation. In such cases,
three samples, each 1.4 m long shall be tested at a laboratory approved by

~the Engineer at the Contractor's expense. The samples will be tested for the -
_ breaking load, modulus of elastrclty and percentage elongation at rupture
ona 600 mm gauge length, . o

Where such testlng is requrred the tendons represented by the test samples
- shall not be stressed until results acceptable to the Engmeer have been _'
obtalned ' : :

Handlrng and Storage

be straight as they unwind from the coil. Wire or strand of any type that is

- damaged kinked, or bent shall not be used.

'- Tendons shalt be tree from Ioose 0|I grease tar palnt mud or any other :
~ deleterious substance. A slight film of rust shall not be regarded as harmful

but the steel shall not be pitted by rust. If cleanrng is reqwred the tendons ‘

- shall not be brought toa pollshed condition.

T85 2



e
iy

6.3

54 = _ _
~ All tensioning equment shal! be subject to the consent of the Engineer

- Material for tendons, whether made up or not, shall be stored under a

waterproof shelter, supported above ground level and shall be protected
from damage or deterioration. :

SAFETY PRECAUTIONS _

Care shall be taken durmg tensronlng to ensure the safely of aII persons in
the vicinity.

Jacks shall be secured in such a manner that they wrtl be hetd in position
shoutd they lose their grip on the tendons.

‘No person shall be atlowed SO stand behlnd the jacks or close to the line of
~the tendons while tensronlng rs in progress

: The operatlons of the jacks and the measurement of the etongatron and
- associated operations shall be carried oul in stich a manner and from such a

posrtlon that the safety of all concerned is ensured

A safety barrrer shall be prowded at both ends of the stressrng bed or umt
to prevent any tendon which mrght become Ioose from recortlng unchecked.

- When pretensioning, Irgatures enctosmg the tendons shall be used or . |
. alternatively, timber planks or rolls of hessian shall be laid across the
- tendons to restrain lateral or vertlcat movement of tendons which may break

under stress

" During aclual tensronlng operalions surtabte warning srgns shatl be

dlsptayed at both ends of tensromng bed or member
EQUIPMENT S

prior to use. Hydraulic pumps sha!t be power-dnven unless otherwrse
consented to by the Engrneer o

The power unit shall be adjusted s0 that the rate of extensron of the tendon

~is within the limils recommended by the equrpment manutacturer and as

consented to by the Englneer '

Dynamome ters, and each set of equrpment comprlsmg pump, jack pressure
gauge and mater gauge shall be calibrated by a registered immediately prior
to use and then at intervals not exceedlng 3 months and the true force

_ determined from the calibration curve

,E'_'Pressure gauges shall be concentrlc scale type comptyrng wuth the
f requrrements of AS 1349 ‘Bourdon tube pressure and vacuum gauges’,
. which requires gauges to be accurate to within one percent of their full

capacity. They shall be so selected that when the tendon is stressed to 75
percent of its breaking load the gauge is reading between 50 percent and 90
percent of its full capacity. Suitable safety devices shall be frtted to protect

'pressure gauges against sudden release of pressure ‘

' Provision shall be made for the attachment of a master gauge to be used as
a check whenever requested by the t:ngrneer :

“The measunng equrpment used shall permit tendon force and elongatron to

be determined wrlhm an accuracy of £ 1 mm or 2 percent whlchever is the

o Iesser

. T186-3
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56 B
B The fotlowrng data where applrcabte shall be recorded by the Contractor

“The equipment used shall prevent unwinding of the strand during tensioning.

MEASUREMENT OF TENSIONING FORCE

The tensioning force applied to any tendon shall be determrned by direct
measurement of the torce and checked by measurement of the etongatron of

- the tendon.

The secant modulus determined from test samples or test certtfrcates shall

: be used when rnterpretrng the measurement of elongation.

Should the secant modulus of batches of tendons drﬁer by more than 3

-+ percent, the requrred elongatlon shall be adjusted accordlngly

The average force in the tendon catcutated from etongatlon measurements
will, in general, differ from the force measured at the jack due to friction

Iosses inside the duct and at the anchorage. Where not shown on the

Drawings, the Engineer will specify the required values for the elongation

__and for the force in the lendon at the jack. Allowance shall be made for any
- anticipated draw-in at the member and for antrcrpated tosses due to
e stressmg of subsequent tendons e :

If, on completron of tensronrng each tendon to the requrred force, the check
measurement of elongation differs from its required value by more than 5

: percent the Engineer may direct that some or all of the foltowrng steps by

taken

e Re calrbratron of equrpment

. festrng of tendon material to check secant modulus :

. | 'Tendons released and re-stressed. (Secant modu!us app!rcabte :

o second stressrng to be adopted)

e Lubrrcatron of tendons to reduce frrctlon tosses Only water
~ soluble oils shall be used in ducted system and these shall be
‘washed out before groutrng -

* -Where only one jack was used prevrousty, the tendon to be

tensioned from both ends usrng two jacks.

o Other methods as drrected by the Englneer :

o The cost of any of the above steps shall be borne by the Contractor

DATA TO BE RECORDED

' - 'ldentrfrcatron number ofeach dynamometer gauge pump andjack
. Identrflcatron partrculars of tendons _' '

. Imtrat forces (or pressure) when tendons are marked for measurement of .-

etongatron

e 'Frnat forces (or pressures) and etongalron obtarned on comptetron of_
S tensronlng : , -

e Etongatlons rem‘aining after release ot ja'oks'."
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5.7

5.8

. Elongations obtaining at intervals during tensmmng. together with

corresponding forces (or pressures) as required by the Engineer.

Fully completed forms shall be forward to the Englneer no later than four

days aﬂer stressing.

INITIAL PRESTRESS

Consideration will be given to the application of an initial partial presiress at
an earlier date to overcome handling or shrinkage problems, or to permit
early removal of falsework. Details of proposals shall be submilted to the
Engineer for his consent.

MEASUREMENT AND PAYMENT

Measurement and Payment for Prestressed Goncrete will not be made
exclusively and all costs incurred by the Contractor in complying with the
requirement of this clause shall be deemed to be included in the rates
entered in the Bill of Quantities for works which incorporate the requirements
of Prestressed Concrete. These shall include the entire cost of completing
the work including materials, labour, equlpment transportation and any
other associated costs. _
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