e

3.3.3

3.3.3.1

Joints

Construction Joints

Construction joints shall be located where shown on the Dfawings or
permilted by the Engineer. Construction joints shall be perpendicular to the
principal lines of stress and in general shall be located at points of minimum
shear. ' ' :

At horizontal construction joints, 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 scrubbed with a wire broom, drenched with
water until saturated, and kept saturated until the new concrete is placed.
Immediately prior to placing new concrete the forms shall be drawn tight
against the concrete already in place and the old surface shall be coated

" thoroughly with a very thin coating of neat cement mortar. Concrete in

1o be Ireated architecturally. _ _ o ,
'Neceséary'doWeIs, load-transfer devices, and bondihg devices shall be
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substructures shall be placed in such a manner that all horizontal
construction joints will be truly horizontal and, if possible, in locations such -
that they will not be exposed to view in the finished structure. Where vertical
conslruction joints are necessary, reinforcing bars shall extend across the
joint in such a manner as to make the structure monolithic. Special care
shall be taken to avoid construction joints thorough large surfaces which are

placed as shown on the Drawings or directed by the Engineer.

" Expansion Joints o o L
Provision for expansion and contraction in concrete structures shall be as

- shown on the Drawings. Expansion details are designed and dimensioned

for instaltation at a mean temperature of twenty-seven (27) degrees Celsius.
Where the ambient temperature is likely to vary by more than five (5)
degrees from lwenty-seven degrees Celsius the Contractor shall request the
Engineer to give a direction regarding any allowance which shall be made in
setting the expansion joint. '

' Joint gaps shall be constr_ﬂdéd és_ shown on the Drawings.

The supply and installation of deck eXpahsion joints in bridge' decks shall be
in accordance with the technical proposal which shall be provided by the

- Contractor to the Engineer for his review and approval prior to their
_ propurement and installation. ~ - . L e

3.33.3

OpenJoints -

Open joints shall be co_nstructe'd where shoWn on the Drawings by iné_ertion

“and subsequent removal of a wooden strip, metal plate or other approved -

“material. The insertion and removal of the template shall be carried oul
. without causing damage to the concrete. Reinforcement shall not extend
3 across an open joinl unless so shown on the Drawings. '

3.3.3.4

* Filled Joints

The openings for pre-formed, poured or other expansion joints shall be -

- pohstructed in a simitar manner to open joints. -
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Where shown on the Drawings, joints shall be filled with purpose-made
elastic joint filler. The Contractor shall submit samples and technical data of
his proposal for joint filler not less than 3 months before its intended use.

Joint filler shall be pre-formed, highly resilient-type spongé or celular rubber

~ conforming to ASTM D 1056, of 10 mm thickness and of densily not less

than 30 kg/m?. Joint filler shall be held in place against the completed side of
an expansion joint by a waterproof cement or other approved rmeans.

Joint filler shall have, but not be limited to, the following minimum propérties:

« It shall exhibit sustained adhesion to concrete under wet conditions and -
not become brittle after prolonged hot dry conditions

"o It shall not fuplure as a result of a shear movement of 50 mm

" o It shall be non-toxic and non-injurious to concrete.

3.3.4

335

3.3.5.1

All joint surfaces lo be filled shall be clean, dry and fully dured._

Falsework and Scaffolding _ | | _

The design, erection and removal of falsework and scaffolding and shall
comply with the requirements of Section TS 10 of ihe Technical
Specification. : ‘ - :

Placing of Cancrete

Breaking Back Concrete and Bonding of New Concréte
Where applicable, concrele in the existing structure shall be broken back as

shown on the Drawings. Any cracked or damaged concrete remaining afler - |

" breaking back shall be removed and replaced with new concrete to the -
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" satisfaction of the Engineer.

Al faces of concrete against which new concrete is to be plabed 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. Concrete or bonding agent shall not be placed until the surface '
against which the concrete is to be placed has been inspected and .-

approved by the Engineer. ; :

Chipping Back Surfaces of Existing Cdncrete Strubtut_eé' and
Bonding of New Concrete ~ ~ . - R
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, S . N S

The chipbed surfaces of _existiné concrete against wmch new concrete IS to -

be placed shall 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 concréte is to be placed has been inspecled and -

approved by the Engineer. S

3353 Placing of Concrete -

i. - General o o _
Concrete shall not be placed until the forms, and any other embedded items

have been inspected by the Engineer and he has been given his consent. - - s
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The Contractor shall submit a scheme for the order of concreting the cast in-
situ seclions of the works six (6) weeks prior to placing

Placing of concrete shall conform to the assumptlons made in the design of
the formwork.

If consent is given by the Engineer to pour concrete in other than daylight
hours, lighting over the area of the pour, mixing plant, conveying equipment
elc. shall be as specified in clause 1.6 of the General Specification.

The working surfaces of platforms and conveying equipment shall be
cleaned of all foreign material and set concrele immediately prior to
commencement of each conlinuous placing run. '

Prior to and during the placing of concrete, the formwork and the space to
be occupied by the fresh concrete, and all embedded items including
reinforcement shall be maintained in a clean condition, free of water, mud,
oil and other deleterious 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 permilted unless thorough approved pipes or chules. As far as
praclicable these pipes shall be kept full of concrete during placing, and their

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

When wheeled vehicles are used for transportation 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.

" Excessive quantities of concrete shall not be deposned at any one point and

moved or worked along the forms.

Concrete which has developed its initial set, or ¢ which is not placed and
compacted within 20 minutes after discharge from the mixer shall not be
placed in position and shall be removed from the site immediately.

" Between the ends of members, or between specified construction joints,

concrete shall be placed in one conlinuous operation such that the face of
the fresh concrete is in a plasllc slale when succeedlng concrete is placed
againstit.

. Where reqmred by the Engineer, concrete shall be placed on a spreading
- platform transport from the mixer. It shall be lurned over to ensure a uniform
~ consistency before it is placed Under no circumstances shall concrete be

thrown from shovels

'Concrele shall not be placed at a rate of less than 2 melres per hour
verlicaliy wnthout the consent of the Engmeer

. Pumplng of Concrete

- The Contractor shall assume all respon31b|l|ly and risks involved in the

pumping of concrete, and the Employer will not consider any claims forextra

~ 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 forms, the initial discharge of concrete shall be

- pumped to waste until a consislent workable mix is discharged, to the

-~ salisfaction of the Engmeer Alumlmum pxpes shall not be used for the .
. delivery of concrete ' _ :
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3.3.5.4 Placing UnderWater_
i. General

' Concrete other than seatrng concrete, shall be ptaced under water only wrth
the permission of the Engineer. Concrete shall not be placed in water
flowing faster than one metre per second.

When the Contractor proposes to place concrete under water details of the
method, equipment and materials proposed to be used shall be submilted to
~ the Engineer for his consent at teast six (6) weeks pnor to work belng
y . commenced.

Unless otherwise consented to by the Engineer, concrete shall only be
placed by tremie pipe or boltom dump bucket.

ii. Tremle pipe

Concrete shall be placed through a smooth bore sleel tremie tube
sufficiently large to permit the free flow of concrete. Joints between seclions
of the tube shall be threaded, greases and wrapped with an approved tape
to provide waterproof conneclions. Aluminium tubes shall not be used.

~ The methods plant an equment used for concrete ptacrng shall be such
that a continuous supply of concrete is available at the top of the tremie tube
durlng the entire process of placing concrete. :

‘ The tremie shall be fitted with a valve or other device so that at no time shall
‘concrete in the tube come in contact 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
% SR discharge end shall be completely submerged in concrete at all times and
o = the tremie 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 varymg the external head of concrete at the
lower and of the tube. : :

At no stage during the concretrng operatron ‘shall the tremre be lifted to

permit continuation of discharge unless sufficient concrete is available al the

concreting point to enable the tube to be recharged immediately. Concrete
- shall be supplied to the tremie at a uniform rate to provide a continuous flow
- with the tremle fube as futi concrele as reasonabty practicable. '

- In the event that water enters the tremie tube or the lremie actlon is Iost

~ . during casting 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 unmedrately remove all the concrete placed in
the current pouring operatron .

The cost of removal of the concrete and all asscmated costs arrsrng from
failure of the fremie shall be borne by the Contractor and no extenstons of ,
; trme will be granted : e _ _ . T

“ If most of the concrete has been p!aced pnor to partral or futl 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
. Contractor shall carry out any additional sealing which in the opinion of the
Engineer is necessary, and dewater and prepare the surface of the

: prevrousty ptaced concrete for re- concrettng : -

BT Bottom Dump Bucket ‘ _
" Bottom dump buckets shall be of a type that cannot be drscharged untrl it

rests on the surface upon Wthh the concrete rs to be ptaced The bottom N
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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 agitation, tamping or
vibration of the concrete will be permitted during the placing.

iv.  Pouring Operation

When concrete is placed by tremie dump bucket it shall be placed in one
continuous operation keeping the top surfaces as neaily 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
laking 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 shall be scabbled before
subsequent placmg of concrete :

3.355 Compactmg

During and lmmedrately after placing, the concrete shall be thoroughly

' compacted by means of vibration as specified hereunder.

Care shall be taken to fil every part of the works, to force the concrete under
and around the reinforcement without displacing it, to work coarse

- aggregate back from the face, and to remove air bubbles and voids.

~ Vibration shall not be applled drrect[y, or through the reinforcement, to :
sections or layers of concrete which have hardened to the degree that the
_ concrete ceases to be plastic under vubratron :

: H shatl not be used to make concrete ftow in the forms over distances so

great as to cause segregation, and vibrators shall not be used to transport
concrete in the forms. : :

Vibration shall be apptled at the po:nt of deposrt and in the area of freshly

~ deposited concrete. The vibrators shall be inserted and withdrawn from the

concrete slowly. The vibration shall be of sufficient duration and intensily to
thoroughly compact the concrete, but shall not be continued so as to cause .

“ segregation. Vibration shall not at any one pomt be fo the exlent that
localised areas of grout are formed. Application of vibrators shall be at

points uniformly spaced and not further apait than tW|ce the radlus over

. which the wbratlon is visibly effectlve _
© Workmen employed in compactmg concrete sha!l be competent and .

experienced in this work. Any workman who is deemed by the Engineer to

“be unsatrsfactory shall be reptaced |mmed:ate[y at the request of the

Englneer =
i, Internal Vrbrators

tnternat vibrators shall be of a type and desagn approved by the Eng:neer

- 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 mm slump over a radius of at least 500 rnm. .

~ Table 3.7. gwes the basrs for the number of 1nterna| wbrators reqwred for
satlsfactory compactron .
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Table 3.7 - Number of Internal Vibrators Required

Rate of Placing Concrete Number of Internal Vrbrators“’

3 cubic metres per hour : -2

6 cubic metres per hour

8 cubic metres per hour

12 cubic melres per hour

(o) RN &7 F R IR N

; ' "~ | 15 cubic metres per hour

Note (1) Excluding standby capacity
i, External vibrators '

Internal vibration shall be supplemented by such external vnbratton 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. Exlernal vibrators shall have a
minimura 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 readiness for immediate use should a breakdown
oceur. : -

3.3.5. 6 Deck or Slab Concrete

: The upper suifaces of the concrete deck slabs shatl be carefully screeded to
the shape and levels shown on the Drawings. :

Vrbratrng screeds may be used and shall consist of a screed board wrth one
or more vibraling units fixed to it. Fixed screed support for screed boards

- shall be arranged parallel to the major axis of the deck or stab Such screed ..
supports shall be at centres not greater than 3 m. :

Screed supporls shall be set with sufficient camber to ensure that the
finished slab levels are as shown on the Drawings or as directed by the
Engineer. Screed supports shall be sel to provide the specified deck
thickness over the tops of the beams where relevant. ‘-

Screed supports shall be fabricated from materials and of sizes 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 the consent of the Engineer. . S

Concrete shall be placed eventy and spread to a tevet sllghtty above the
finished deck or stabs levels, compacted by vibrators, and then screeded by
% _ i means of a vibraling screed board placed on the screed supports and at
~right angles to the direction of the screed supports. Immediately screeding _
has been completed the screed supports shall be removed and the surface Co
made good with addrtronal concrete and trowelted to shape.

Final finishing operatlons to a concrete stab shall consrst of ttoattng, _
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 o dry up surface moisture. L - B

As soon as the concrete slab surface assumes a surtabte condltton the j
surface shall be wood floated in order to ﬂlt in hotes remove Iumps and -
smooth off ridges. e
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After completion of wood floating, the surface shall be steel trowelled by
hand or with a power trowe! filted 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 whole surface shall then be roughened with a stiff broom to provide
bond for the wearing surface, or to provide skid resistance where an
asphaltic wearing surface is not to be applied.

Barrows or other conveyances shall not be wheeled direclly 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 permitted on the wheeling planks
not less than 12 hours from the casting of the slab.

_ The finished slab surface shall comply with the requirements of Clause

3.3.9, Tolerances. Devialions from the slab surface greater than those
specified above shall be reclified to the satisfaction of the Engineer.

* Prices bid for slab concrete shall be based on the thickness and beam hogs

as shown on the Drawings. Payment for the actual amount of additional .
concrete incorporated in slab thickening to offsel varialions in beam camber
from that shown on the Drawings, will be made in accordance with the

© provisions of the General Conditions of Contract.

3.3.5.7

Concrete Above Deck

In the case of bridges, concrete above deck shall not be placed untll the
deck formwork or the falsework for the span has been removed.

Concrete above deck for cast-in- place post- Aensioned structures shall not he -
ptaced until completion of the post-tensioning operation unless specmed or
consented to by the Engrneer _

Forms shall be- accurately built to the dlmenSIons shown on the Drawings.
" All mouldings, panel work and beve! strips shall be straight and true with

neatly mitred joints, and all corners in the finished work shall be true, sharp

. and clean cut.

The forms for cast-in- place members shall be erecled to the specified line
and grade, and shall be braced to remain in correcl position during the
placing of the concrete

| The tops of all posts kerbs and parapets shali be formed by placing an

excess of concrete in the forms and removing or slriking off such excess

. with a wooden template moved on guides attached to the forms, forcing the
- coarse aggregate below the mortar surface. The use of mortar topping wrll

'3358

not be permltled
The fmlsh shall be as specmed in C!ause 3.38.

Rubble or Cyclopean Concrete :
Rubble or cyclopean concrete ‘shall con5|st of concrete conlalnmg 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 concreteé shall be as shown on the Drawings or as directed by the

Engineer. The stone for this class of lhe work shall conform to the
reqmrements of Clause .. :

" The stone shall be carefully placed -not dropped or cast-so as to avoid rnjury'
- to the form or 1o the partially set adjacent concrete. Siratified slone shall be
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3.3.6

3.3.6.1

ptaced upon its natural bed. Al stone shall be washed and saturated with
water before placing.

The total voiume 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 plers
greater than 600 mm thickness, stone having 2 maximum size of 250 mm
may be used. Each stone shall be surrounded by at least 160 mm of
concrete and no stone shall be closer than 300 mm to any top surface nor
any closer than 150 mm to any coping.

Note: Rubble or cyclopean concrele is not applicable to thrs contract.

Curing

Subject to the consent of the Engineer, curing shall be carried out using one
or both of the followmg methods :

Normal Curing
i.  General _ _
Exposed concrete surfaces shall be cured by covering with an approved

- - material immediately after finishing and the surface small be kept moist.

Alternatively, exposed surfaces may be cured by flooding or continuous

- sprinkling subjects to the consent of the Engineer.

'Curmg shall continue for a period of not less than seven days after placing

the concrete

thln 15 minutes if the compleuon of the frmshlng of any section of deck or |

slab, the concrete surface shall be protected by suitable means from the
effects of sun and wind. : -

* Freshly finished concrete surfaces shall be effectlvely protected from rain or
. damage from other sources until hard set has occurred

i Use of Curing Compounds

- Moist curing as specified above shal generally be used. The use of cunng

compounds will not be permilted on exposed surfaces which require class 2
or class 3 surface flnlshes '

Curing compounds shall be in accordance wrth 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

Full details of curing compounds shall be submitted to the Engineer prior o

- their use, including the time and rate of application and documented

“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
not have a deleterious effect on the concrete. Compounds shall not darken
or yellow appreciably, and no compound shaII be used whlch erI stain the
surface of the concrete : o '

_ Cunng compounds shall be apphed in accordance wrth the manufaclurers

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

- concrete 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 lhe applred coatlng shall he |mmedrately '
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3373 o | |
Cf requrred by the Englneer test spemmens shall be made for the purpose of

3.3.6.2
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repaired by the Contractor. If coatings are being repeatedly damaged the
Engineer may direct that moist curing be resumed.

Curing compounds shall not be applied to construction joints unless the joint
id to be scabbled or sandblasted at a later date. ‘

Curing compounds shall not be applred to surfaces which are to be
subsequently coated unless provision is made for removal of the compound
from these surfaces prior to the application of the coating. Cuwing
compounds to be used on bridge decks which are to be covered by a
bitumen seal or asphalt shall be of a lype which will not srgnrfrcantty reduce
the adhesion of the seal or asphalt _

- Steam Curing

The plant, and equrpment method of control, and the proposed curing cycle
for any steam curing proposed by the Contractor shall be subject to the
consent of the Engineer. After the initial maturity period, the concrete shall
be cured in an atmosphere saturated with water vapour at a pressure not

exceed-ng atmospherrc pressure.

Quality of Concre_te

Strength

The classes or strength grades of concrete to be used in the works shall be
as shown on the Drawings. Test specimen moulds, of a type shown on lhe
Drawings, shall be provided by the Contractor for all tests required to be
performed by the Contractor or for independent testing by the Employer
pursuant to clause 1.6.2 of the General Specrhcatron ' _

Samplrng of Concrete , -
Test specimens shall be made and cured in accordance with AASHTO T23

- {ASTM C 31) “Standard Melhods 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 rn the Bill of Quantltres or as deemed

~ hecessary by the Engineer.

Additional specimens, as directed by the Engrneer or detalted in Sectlon TS

7 of this Specification, shall be taken for the assessment of the strength
where earty strrpprng of forms or the early apptrcatron of presiress rs

' proposed

“The ¢ Contractor shall provrde the necessary cunng facilities and shatt cure

the test specimens on site in accordance with AASHTO T 23 until they are
tested by the Contraclor in accordance with his obligation for tesling under

" the contract or delivered to the laboratory for |ndependent testrng pursuant

to ctause 1.6.2 of the General Specrfrcatron T

~ As soon as practrcable after the specrmens are made they shall be ptaced in
: approved morsture proof contarners until testmg is to be carried out.

Samplmg of Mortar and Grout "
determining the properlies of moriar or grout. The specimens shall _be made
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in accordance with Clause 3.3.7.2 above, -except that the method of
moulding shall be as directed by the Engineer.

Test specimens for shrinkage tests shall be in accordance with AASHTO T
23.

3.3.7.4 Testmg

The concrele specimens will be tested in accordance wrth AASHTO T22
(ASTM C 39). :

Four of the above eight specimens shall be tesled at 7 days for informallon
and the other four at 28 days for acceplance.

A strength test shall be defined as the average of the compressive etrengths
of two specimens made from the same composite sample of concrele and
tested at 28 days. :

Where samples are taken from concrete which will be prestressed four
specimens will be tested to assess the concrete strength prior to siressmg
and four specimens will be tested at 28 days.

Should the average slrength of the slrength test above be Iess than the
specified strength, application of prestress or removal of forms (as
appropriate) shall not take place. Allernatively 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 =

concrele was steam cured, the Engineer may request addrtlonal in
accordance with the requwemenls of Clause TS 3.3.6.1.

The requ:rements for each c!ass of concrete are as shown in Table 3. 8

Table 3.8- Compressrve Strength Requrrements |

_ Specified Compresswe Strength
Classes of Concrete' “7Days - |- . 28Days
' - | (MPa) | (kglcm®) (MPa) (kglem?)
Kizs - | 90 60 | 25 | a5
Kize | 130 | 130 | 175 | 175
K225 | e [ d70 - | 225 | 225
- K350 260 | "260 | 3650 | 350
K400 300 | 300 | 400 | 400
K500 380 | 380 | 500 | 500

tested both for strength and for slump and every struclure and every -
component of every structure shall hkewrse be $0 tested for slrength and
slump. : L

The Engineer may order an increase in lhe number of tesls to be made or

make other tests as he may deem necessary to ensure that the concrete is

of the specified qualtty

The concrete test specrmens will be tesled by the Conlraclor and wrlnessed
by the anlneer ata Iaboratory approved by the Englneer

‘The cost of testmg the spemmens will be borne by the Contractor

TS 3-31_:' |
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3.3.7.5

3.376

Concrete test specimens shall be provided by the Contractor further to his
obligation to atlow independent testing by the Employer in accordance with
clause 1.6.2. of the General Specification.

Acceptance of Concrete

The strength requirements of concrete in this Specification will 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 specified Characteristic Strength at 28 days by more than 3.5
MPa (35 kglem?). :

The Contractor may carry oul tests on specimens made by him or his
representatives in addition to the number specified above, to determinate
the time at which the various strength requirements will be_met. However,
acceptance or rejection of the specified strength requirements will be based
on test carried out under the supervision of the Engineer. '

Rejection of Concrete | -

Should any sample fail to satisfy the strength requirements of consent as
detailed in Clause 3.3.7.5 above, the Engineer may reject the whole or part
of the concrete represenled by the sample. :

“In the case of doubtful results the Engin_éér 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 structures already constructed. If such tests do not comply wilh the

requirements the Engineer may reject whole or part of the concrele

- represented by the those lests. These lests shall comply with the

requirements of ASTM C 42.

- If the Conlractor disputes any of the above test results the Engineer may

- require the Contractor to have confirmatory lests made at the Contractor's

- expense. Such tesls shall consist, according to the Engineer's instructions,
of crushing tests as described in the paragraph above or non- deslruclive
{ests using the sclerometer (refer to ASTM C 805). :

" Each non-deslructive t_e'st shall be performed as follows:

« Around the point s'electe'd by the Engineer.' 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 index read each time
~ - shall be recorded; ' : :
e The ari_thmetic_mean of such Qalrues shall be determined;

«Values which differ from the arithmetic mean by more than fifteen
hundredths (15/100) of the total range of the sclerometer scale shall
' be discarded; SRR L .

~ «From the values nol discarded the arithmetic mean shall be
recalculated and by reference to the calibration table of the

- sclerometer scale will give the compressive strength of the concrete;

" Generally, for each of type of sclerometer the calibration table supplied by

* the manufacturer will be used. Nevertheless the Engineer will have the right,

- as desired, to perform the calibration of the sclerometer direclly on

- specimens which will afterwards be subjected to crushing tests by simple
compression.. e : L ' E
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Rejected concrete shall be removed by the Engineer, at his own expense, in
accordance with the provisions of the General Conditions of Contract.

- The records of all tests shall be ke'pt by the Engineer but results shall be
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available at all imes to the Contractor. The Contractor shall be responsible
for making such adjustments as may be necessary to produce’ specmcatron
concrete and the test resulls shall indicate whether or not the concrete is
salisfactory.

Surface Finish

General

For any parlicular class of concrete surface finish, the method of
construction 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 will not
_impart a surface finish in accordance with the requirements of this

_Spemflcatlon will be rejected.

The standard of surface finish is dependent on the qualrty of formwork, the

- compaction of the concrete, and the manner in which the formwork is

- removed. The higher the standard of surface finish required the greater care

will be required to be given to these factors.
The following surface flmshes are spegcified ;

Unformed Surface Flnrsh -
Class 1 Surface Finish (Unexposed Formed Surface Flnrsh)
Class 2 Surface Finish (Ordinary Formed Surface Finish)
Class 3 Surface Finish (Rubbed Formed Surface Finish)

AII formed concrete shall receive at least a Class 1 surface finish. Unless

otherwise consented to by the Engineer the surface of the concrete shall be

- finished |mmed|ately after the removal of forms.

- Except where olher surface fmrshes are shown on the Drawings or ordered

by the Engineer, surface frnrshes Class 1, Class 2 and Class 3 shall be used

. as follows:

Substructures

“The Back of abulments culverts concrete retalmng watls ‘and wrngwatls

shall recerve Class 1 surface finish.

All exposed surfaces of abutments W|ngwatls concrete retalnlng walls,

~* pumping slation structure, gate struclures, and plers from 300 mm below -
. ground level shall receive Class 2 surface finish, except that in celiular
- slructures the faces of wingwalls and ends piers or-wall only shall receive

Class 2 surface finish. Upper surfaces of concrete bearing pedestals shall

" receive Class 2 surface frnlsh

Brrdqe Decks and Beams

The undersrde of deck between beams and vemcal 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 shalt receive Class 2 surface finish.

Exposed Vrsrble Sun‘aces
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All surfaces above the lops of kerbs shall receive Class 3 surface finish. End
posts shall receive Class 3 surface finish. Precast parapet units and
associated cast-in-place concrete shall receive Class 3 surface finish.
Precast Concrete ,

Precast parapet units shall be given a Class 3 surface finish.

Other precast units shall receive Class 2 surface finish.

All precast units shall receive this finish within forty eight (48) hours of
removal of forms.

Rejection of Surface Finishes o
Any concrete surface that does not comply with the requirements of this
Specification shall be subject to one of the following alternatives, at the sole
discretion of the Engineer. : '

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

2} Approval of the concrete cast will be withheld subject to remedial
measures being carried out the satisfaction of the Engineer.

The cost of any"demoliﬁoh or restoration work to be_undérlaken shall be

- borne by the Contractor.

'3.383

Unformed Surface Finishes _
i. Surfaces other than Wearing Suifaces

Un_forméd surfécfes shall be compacted and tamped so as t6 fiush mortar to
the surface, screeded off and finally dressed with a wooden float to an even

" surface. Care shall be taken to drain or olherwise remove promptly any

water which comes to the surface. A capping of mortar will not be permitted.

Al future contact surfaces in composite construction shall be left rough, with
- the coarse aggregate at the surface firmly embedded but not forced below
. the surface. - o B : :

i.  Wearing Surfaces

Where a concrete is shown on the Drawings (for example for the deck of a
bridge), the concrete shall be thoroughly compacted and the surface

‘screeded off by a suitable vibraling screed. Immediately following

compaction and screeding the concrete shall be finished and shall be finally
dressed with a wooden template or fioat or by other suitable means. The
departures from grade shall not exceed 5 mm inany 3 metre length.

= Where an aéphalﬁc deck Wearihg"'surface is 'specified. the surface of the

concrele, after being compacted, screeded and corrected, shall be dressed | '

“ with a wooden float to close drying shrinkage cracks. Unless otherwise |
"~ shown on the Drawings, all deck slabs shall have a broomed finish applied
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to the top surface while the concrete is still plastic. Brooming shall be done
in a direction transverse to the longitudinal axis of the slab. ST

: Clasé__1 Sﬁ_rfébe _F_fniéh o

For a Class 1 surface finish no defects :wh'i_chr structurally affect the concrete

" or reduce the cover to the steel reinforcement will be permitted. As soon as
the formwork is removed, rough or porous areas shall be filled 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 appliances passing through the
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concrete to hold the formwork shall be cut off set back a minimum of 25 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
concrete of the same mixture as the parent concrete in the structure

Class 2 Surface Finish

Surfaces to receive a Class 2 finish shall have the treatment specified above
for Class 1 finishes together with the additional requirements below.

A Class 2 surface finish shall achieve a concrete surface of invariable colour
and free from any major suiface defects. The design of the formwork shall
be such as to give a deflection under the loads imposed on it of not more
than 6 mm belween 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
waler run off carfying 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 reinforcement or other
embedded components will be permrtted : -

All mortar fins shall be tooted away to expose a surface of dense sound

concrete.

Excessive colour- variations in the frntshed concrete surfaces shalt be
remedied at the Contracior's expense. :

Embedded spacers and reinforcement supports whrch pro;ec* to the surface o

of the concrete shall generally match the colour of the concrete and be of

such design that onty a minimal area is exposed after stripping.

~ Delails of the proposed spacers and supports shall be submltted to the

Engineer for his consent.
rhe use of concrete spacer blocks will not be permllted _ _
If any of the surfaces for which Class 2 Surface Finish is specrfled do not

- exhibit the required finish off the forms lhey shatl be treated as specmed for -
- Class 3 finish below. :

3.3.8.6

Ctass 3 Surface Finish : o
Surfaces to receive a Class 3 finish shall have the treatment specmed above

* for Class 2 finishes together wrth the addltronal requrrements below.

A Class 3 surface finish shall achieve a concrete surface of unlform colour
and texlure and free from surface defects. The design of the formwork shall
be such as to give a deﬂectron under the Ioads lmposed on it of not more -
than the foltowrng A e

e 1.5mm between adjacent framlng members B

+ 3.0 mm over the vertical face for the fuII depth of a panel or herght ofa
lift, whichever is the lesser. : :

« 30mmoverad metre Iength horrzontal]y

Formwork shall be assembled by skilled tradesmen from materials whrch are
suitable for this standard of formwork. Hardwood shall not be used in
formwork construction and any steel shall be protected to prevent rust
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staining of the concrete surface. The formwork shall be constructed so as to
prevent water 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 {o the stee! reinforcement or.other
embedded components will be permilted. If the concrete surface finish is not
of uniform colour and texture remedial measures shall be taken by the
Contractor to produce the required surface finish at his own expense and o
the satisfaction of the Engineer.

After the forms are removed mortar fins and ircegular shall be removed and
the surface shall be thoroughly wetted. 1t shall then be rubbed with No. 16
carborundum stone or simitar 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 lhe surface while it is still
wel and allowed to set. It shall then be rubbed off with dry hessian or

- canvas.

Sandblasiihg shall on[y be permittéd where environmentally -a'cceplable.

Tolerances

~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. - :
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Table 3.9 Tolerances for Concrete Constructieh

COMPONENT ITEM TOLERANCE

Variation in cross sectional dimensions "+ 5 mm

Variation in length + 25 mm
Precast Concrete | squareness of head to longitudinal axis £5mm
Piles (including : :
Sheet Piles) Variation of the point to centre of the pile +5mm

' Surface irregularities measured with 3 m 5
_ mm

straight edge

Bow for the length in mm (Vanat[on from the Plle length
straight) 1000
e e .' +50to—10
Vanetton in dimensions | mm
Footings and Mlsplacement from the specified position 15 mm
Piles Caps Surface irregularities measured wnth al m ' 5 mm
straight edge :
Variation of reduced levels at the tops of 195 mm
footlngs or pile caps _ -
Variation in top and bottom ﬂange thlckness -5 ml:“t;]) * 10
Varialion in wall thtckness : ' 5mmto + 10
Variation in overall depth or width +5mm

Post Tensioned
Prestressed
Concrete Beams

Variation in overall Iength and [ength between beanngs shall
not exceed £ 10 mm or + 0.1 percen_t of the_ span Iength
wh[chever is the lesser ' ' -

Variation in hog from specmed proflle shall not exceed 01
percent of the span length. Sag will not be permitted unless

| specified. The hog of beams in any one span shall not vary

from the other by more than 15 mm.

Bow shall not exceed 10 mm or 0.1 percent of the span
1engthwh|chever is greater L

Permissible - sun‘ace uregularat[es when :
measured_wnth a 3 m stralght edge or[  Smm
template : o :
Col Variation in dlmensmns +5mm
In situ Beams, Mlsplacement from the specmed posmon | 5mm
Slabs, Columns, T
Piers, Walls, Variation of reduced levels of the tops of + 5 mm
Railings, Kerbs columns, pters wall beams or stmllar parts = ]
a“‘r’l other similar . Vanatlon of reduced tevels of bearing areas £5mm_
parts =
: Vanatlon from plumb over fuII height of "+5- m
columns - ] xom
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3.3.1O Waterstops

3.3.10.1 General _

Waterstop shall be provided where concrete struclures 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 exclusive of the nailing strips.

3.3.10.2 Material

The waterstop shall be extruded from an elastomeric plastic compound, the
basic resin of which shall be polyvinyl chloride (PVC). The compound shail
contain any extruded additional resins, plasticisers, or other materials
needed to ensure that, when the material is compounded, it will have the
physical characteristics specified herein: _ -

Physical Chafacteristics | S Méthod of Test
Tensile Strength, min  l40kgffom®  ASTM D 412
Ulimate Elongation, min 00% AéTM 0'41_5
Hardness, 'D.uromet.e'r (Type—A) ' 65 to 80 IIAST.MD2240
specif;cGravity ._ o ) 14002

Water Al;sorp_iion. ma;( — - 0.15%

Tensde. ‘Strength_ after Acceleraled_ 110 kgf fem?
Extraction Test, min - 7 _
Ultimate . - Elongation after 2400)
Accelerated Extraction Test, min - - _ N

Changes in Weight ~Effect ~of _ o
Alkali Test - ST wSe

| The manufacturer’s cerlification of conformity to the specified requirements
shall be submitted to the Engineer for approval. '

'33.40.3 Fabrication

'a')' The shapes and dimehsiohs of PVC waterstops shall _be as shoWn'on
* the Drawings or as approved by the Engineer. - T

" b) Extruded waterstop 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 symmetrical
so that the thickness at any given distance from either edge of the .

- waterstop shall be uniform.” -~ | .
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3.3.10.4 Splices

a)

b)

c)

Splices in waterstops or at the intersection of runs of the PVC waterstop
shall be made with fusion-welded buit splices in accordance with the
manufacturer's instruction. All sp!ices 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 intersection splices shall be
prefabricated at the manufacturer’s factory.

The number of splices in the waterslop 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
equipment used for making field joints shall be a temperalure controlled
apparalus furnished by the Contractor. '

The Contractor shall make the sphces in such a manner as to ensure

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

33105
a)

b)

the unspliced material. The Contractor shall undertake testing to confirm
the strength of field splices. The splice shall be watertight, free of air
bubbles and the rib and centre bulb, where applicable, shall maich up
exaclly and be continuous. :

Instalfation

To eliminate faulty instaltation that may resu!l in jomt Ieakage pamcular ek

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 lo ensure the proper
embedment in concrete. The method of securing the waterstops will be
to the approval of the Engineer. The symmelrical halves of the
waterstops shall be embedded in the concrete on each side of the joints.
Walerstop shall be thoroughly cleaned of foreign maienal hefore -
concrete is placed :

Care shall be exercised in placmg and wbratmg the concrete about the
waterstop to ensure complete filling of the concrete under and about the
waterstop and to obtain a conlinuous bond between the concrete and

- the waterstop at all points around the perimeter of the waterstop.

Suitable guards shall be provided to protect exposed pro;ectmg edges .
and ends of partially embedded waterstop from mechanical damage at
all times. The\\ PVC waterstop which will remain exposed for more than
10 days shall be covered or shaded to protect it from the action of

- temperalure and ultraviolel rays.

d)

The Contractor shall replace or repalr any punciured or damage g
waterstop :

3.3.11 Miscellaneeus'

3.3.11.1°

fo

Soffits

The sofﬂts of beams and deck edges shall be conllnuous curves or siratght |
- lines as shown on the Drawings. All visible irregularilies sha!l be made good

the satisfaction of the Englneer

TS 3-39



3.3.11.

2 Anchor Bolts

All necessary anchor bolts as shown in the Drawings shall be set either
pefore the concrete is placed, or in the concrete as it is being placed, or in
holes formed while the concrete is being placed; or in holes drilled after the
concrete has set. :

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 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
wilhdrawing them after the concrete has parlially 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 5 mm. The bolts shall be fixed
with grout completely filling holes. The grout shall consist of one part
Portland cement to one part fine-grained sand.

Where a group of bolts 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 to remove all

_ laitance and loose or porous material and left in a roughehed_stale.

3311,

3.3.11.

3 Bridge Bearings - -
Bridge bearings shall be provided and installed in accordance with Section
TS 11 of this specification. :

4 'Pipefé,' Cohdu_its and Ducts o -
Pipes, conduils, and ducts that are to be encased in concrete shall be

installed by the Conlractor before the concrete is placed. Unless otherwise
indicated, pipes embedded in concrete shall be standard, lightweighi, non-

~ corrosive pipes. Pipes shall be held or braced rigidly during concrete

3.3.11.

“placement in order to prevent their displacement.

5 Block-outs -

. Block-outs to allow for the subsequent installation of metal compbnenls (e.q.

. gate guide frames) shall be formed as shown on the Drawings and to the

tolerances shown in table 3.9. -

E Whére _'b'loc'k-out'é are forméd, the conc.rete surfaces shall be chipped,
- roughened and cleaned and kept moist for at least 4 hours. After such

" surfaces have been inspected and approved by the Engineer, concrele 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 all metalwork or other items in
- the block-out is obtained. ' - : S

o 31'4

' Tnis clause covers the supply, handling and placing of steel reinforcement

' STEEL REINFORCEMENT -

Sc:opé o

. for concrete.
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3.4.2

Materials
Unless shown otherwise on the Drawings, reinforcement shall consist of

“deformed steel reinforcing bars, of a strength grade as shown on the
. Drawings, complying with the requrrements of AASHTO M 31M (ASTM A

615).

Where the use of other reinforcement is shown on the Drawings, such

reinforcement shalt comply wrth the requirements of the appropriate
foilowrng standards

o AASHTO M 225 (ASTM A 496) Deformed Steel ere for Concre!e
Reinforcement

"« AASHTO M 32 (ASTM A 82) Cold Drawn Steel Wire for Congrete

Rernforcement

e AASHTO M 55 (ASTM A 185) We!ded Steel Wrre Fabnc for Concrete

343
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3.4.5

Remforcement

Stee! relnforcement shall be supphed free from loose m;llsca!e mortar, Ioose
or thick rust, or any other c_oatlng N

Order Lists

'Before ordering matenal all order Ilsts and bendlng diagrams shall 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 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
compliance with the desrgn drawmgs shall be at the expense of the
Contraclor o

Protectlon of Materials

Reinforcing steel shall be protected at aII trmes 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, dir,
mud, loose scale, paint, oil, or any other foreign substance.

Bending . ‘ _
Unless otherwise permrlted all relnforcmg bars requmng bendmg shall be

" bent cold and shall be bent in accordance with American Concrete Instilute

procedures unless otherwise detailed. All hooks and bends shall be in
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

346

the drawings or otherwise permitted. Qualified tabour shall be employed for
cutting and bending, and proper app!rances shall be provided for such work.

- Should the Engineer consent to the application of heat for field bending

reinforcing bars, precautions shall be taken to assure the physmal properlres

 of the steel wrll not be materraliy altered

Placmg and Fastenlng

All reinforcing steel shall be accurately p!aced and dunng the p!acrng 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 shaII be :nspected and approved

 before any concrete is placed. -
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3.4.8

3.5

3.5.1

352

Splicing

All reinforcement shall be furnished in the full lengths indicated on the
Drawings. Splicing of bars, except where shown on the Drawings, will not be
permitted without the written consent of the Engineer and then only welded
spliced may be permitted. Splices shall be staggered as far as possible.

In the lapped splrces unless otherwise shown on the Drawings, bars shali
be lapped 40 diameters o 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 qualifications and details of welder
qualification testing to be carried out. :

" Substitution

Substitution of different size bars will be permttted only upon the specific
authorisation of the Engineer. If steel reinforcement is substrtuted it sha!l be
of a size equwatent to the design size or larger.

DEFECTIVE CONCRETE

General

Concrele which is not placed and comp!eted in accordance wrth 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 limils assigned by the Engineer, and

_ replaced in accordance with the instructions of the Engrneer
No repair to concrete shall be carried out without 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 andfor the defect
becomlng visible. : : _

Materials for the Repair of Defective Concrete
Materials used shall be the same as those used in the parent concrete.

- For repairs to Class 2 and Class 3 finishes the proportrons of materials shall

be determined by experiment to provide a matching colour al 28 days. White

- cement shall be substituted for a portron of the grey cement as required.

Cement mortar shall consist of one pad cement by volume and not more

_‘ that three parts of fme aggregate by volume and an appropnate quantrty of .

water.

" Dry pack shall be composed of a mix of one part of cement by votume to two

and one half parts by volume of sand that will pass a 1.18 millimetre 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 leave the hands damp
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‘_Concrete shall have the same strength as the parent matenal

Repalr of Detectwe Concrete

Al repairs shall be bonded trghtly to the parent material, be sound and free
* from shrinkage cracks and drummy areas after curing and drying and have .
the surface frnlshed smoothly and flush with the adjotmng surfaces Reparrs
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3.6.1

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 twenty (20) mm deep, cut on
straight lines. Defective concrete shall be excavated to sound concrete to
the satisfaction of the Engineer. The excavated area shall be primed with an
suitable epoxy adhesive in accordance with the manufacturers
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 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 mortar. 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 hessian 24 hours later. :

Drypack shall be used for filling narrow slots cut for the repair of cracks for
grouting holes and for filling tie rod fastener recesses. Drypack shall not be

- used for filling behind reinforcement.

Cement morlar filling placed under impact (sholcrete or similar) may be
used for the repair of areas which are too wide for drypack, yet too shallow
for concrele 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 sq'uere
. metres or deeper than 100 mm, and for holes which are greater in area than
- 05 square metres and which extend beyond reinforcement. .

- Where required cracks shall be sealed and or injected with epoxy resin in

accordance with the requrremenls of Sections TS 9 and TS12 of this
Specification.

Any material spilled on or stains to adjacent areas_of ccnsent shall be

_cleaned to the salisfaction of the Engineer.

MEASUREMENT AND PAYMENT

Concrete

- This clause refers to concrete of the various classes as descrrbed in
- Sectlion TS 3 of this Technical Specification. : '

~ Measurement for payment of concrete will be made in cubrc 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 construclion 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 -

- deduclions will be made for the volume of structural steel, encased in
- concrete. The measurement shall not |nclude any concrele used in the
" construction of cofferdams or falsework, or the volume of forms or falsework.

Requirements for any increased cement content admrxtures or concrete "
finishing will not be measured separalely : :

~ Payment will be made al the rates entered in the Bill of Quantrtres and shall_ R
~ include the enlire cost of completing the work including materials, labour,

equipment, transportation, handling and storage of cement, aggregate; and
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3.6.2
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admixtures  (if any).mixing, placing, finishing and curing concrete,
construction of joints, formwork, falsework and scaffolding and any other
associated costs.

Categories of work to be paid under this clause are as follows:
Description : tnit of Measurement I

'|Concrete, Type C1 including Formwork ' m® J

Joint Filler

This clause refers to joint filler, as descnbed in clause 3334 of this
Technical Speciftcatlon

" Measurement will be made of the area of joint filler, 10 mm thick, 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 prlced Bill of Quantities
which shall include full payment for providing all labour, materials, tools,

- equipment and any other works incidental to the complehon joint filler.

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

- Description _ | Unit of Measurement

Joint Filler'10rn'm thick (Erasric Material) omt

' 'Chrpprng of Exrstlng Concrete

This clause refers to chlpplng of exlstlng concrete as descnbed in clause
3.3.5.2 of this Technical Specification.

Measurement will be made of the area of exrstlng masonry struclure .

- chipped, prepared for bondmg of new concrete and approved by the
- Engineer. :

Payment wili 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 incidental to the completion chipping in

- accordance with the specmcatlon

The followmg pay ntems shall be measured and pald for under thrs clause:

Description . ‘ Umt_ofMeasurement
2

Chlpplng of Exrstrng Outlet Surface o : - m
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4.1

4.2

421

SECTION TS 4. STONE MASONRY

GENERAL

This section covers the general and specific requirements for the
construction of the following type of masonry work:

+ Wel stone masonry in flood walls, revetment construction of various
types, retaining walls, ground sills, channels, dikes, drainage structures,
stairways and other structures included in the Works and in places
where shown on the Drawings or dsrected in writing by the Engineer.

» Stone facing in revetments.

MATERIALS

Stone

Stone for all classes of masonry shall be clean hard, and durable. Adobe
blocks shall not be used unless specified or consented to by the Engineer.

Samples of stone proposed for use in masonry construction shall be_

: ,submltted to the Engmeer for his consent.

Stones shall be of the sizes shown on the Drawings or appropriate for the
particular application. Unless otherwise shown on the Drawings, stones shall
have thickness of not less than 150 mm, widths of not less than one and a
haif times their respective thicknesses, and lengths of not less than one and

" a half times their respective widths. Each stone shall be free of depressions

and pro;ecltons that would prevent it from being properly bedded.

Stone to be used in wet stone masonry revetments shall be regular is size -
and their thickness shall be approximately 200 mm.

'Stone shall be dressed to remove any thin or weak porllons Face stone

shall be dressed to provide bed and joints lines that do not vary more than

20 mm from true jines and to ensure the meeling of bed and joints lines

without the rounding of the corners of the stones in excess of 30 mm in

3 radius. Bed surfaces of face stones shall be normal to the faces of the

stones for 80 mm and from this point may depart from a normal plane by an
angle which is not to exceed 50 mm in 300 mm. _

Face stones shall be pitched to line along all beds and joints. The maxlmum
projections of rock taces beyond the pitch lines shall not be more than 50_

o mm,

. Stones shal! mcrease in th[ckness from bottom to top of wall.

4.2.2

Mortar o

: :'Cement moriar shall be composed of one paﬂ of cement to three pails of
" fine aggregate by volume, or such other ‘proportions as shall be directed by

- “the Engineer, or as shown on the Drawings mixed with waler so thal the

water-cement ratio does not exceed 0.45 by we[ght

" Hydraled lime may be added in an amount not exceeding ten (10) percent of .

the cement by weight. The hydrated lime shall comply with the reqwrements i

~ fortype “N” lime in ASTM C 207 “Hydrated Lime”.
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4.3
4.3.1

4.3.11

4.3.1.2

CONSTRUCTION
Wet Stone Masonry Walls

General _ _
This clause refers to the conslruction of wet stone masonry walls including,

but not limited to, retaining walls, parapet walls, flood walls and tean:ng
walls.

Selection and Placing

- When the masonry is to be placed on a prepared foundation bed, the bed

~ shall be firm and normal to, or in steps normal to, the face of the wall, and
~shali have been approved by the Engineer before any stone is placed.

Care shall be taken to prevent the bunching of small stones or stones of the

- same size large stones shall be used for the bottom courses and large,

selected stones shall be used in the corners.

© Al stones shall be cleaned thoroughly and welted |mmed|ately before being
- sel, and the bed which is to receive them shall be cleaned and moistened
~ before the mortar is spread. They shall be laid with their longest faces

4313

4314

horizontal in full beds of mortar, and the joint shall be flushed with mortar.

The exposed faces of individual stones shall be parallel to the faces of the
walls in which the stones are set.

The stones shall be so handled as not to jar or disptace the stones _atready :
set, Suitable equipment shall be provided for setting stones larger than

“those that can be handled by two men. Rolling or turning stones on the walls

will not be permitled. If a stone is loosened after the mortar has taken initial

“sel, it shall be-removed, the mortar c!eaned off, and the stone reta[d with

fresh mortar

Beds and Joints

Beds for face stones may vary from 20 mm and to 50 mm in thrckness They _
shall not extend in an unbroken line through more than five stones. Joints
may vary from 20 mm to 50 mm in thickness. They shall not extend in
unbroken line through than two stones. They may be at angles with the
vertical from O to 45 degrees. Face stone shall bond at least 150 mn
tongiludinally and 50 mm vertically. At no place shall corners of four stones
be adjacent to each other.

'Beds for verlical faced walls shalt be level, and battered watls may vary from

tevel to normal to the batter line of the face of the watl

Headers

Headers shall be distrrbuted uniformly throughout the walls of structures so
as to form at least one fifth of the exposed faces. They shall be of such

~ lengths as to extend from the front face of the wall into the backing at least
© 300 m. When a wallis 450 mm or less in thlckness the headers shall extend -

4315

entirely from front to back face

Backlng

The backing shall be built wnh greater than 75 percent of stones havmg a
mmrmum dimension of 200 mm. The mdwrdual stones composmg the_ o

184 - 2



4.3.1.6

backmg and hearting shall be well bonded with the stones in the face wall
and with each other. All openings and interstices in the backing shall be
filled completely with mortar or with spalls surrounded completely by mortar.

Pointing _
Joints not pointed at the time the stone is laid shall be thoroughly wet with
clean water and filled with mortar. The mortar shall be well driven into the
joints and finished with an approved pointing tool. The wall shall be kept wet

~ while pointing is being done and in hot or dry weather the pointed masonry

4347

shall be protected from the sun and kept wet for a penod of at least 3 days
after completion

After the pointing is completed and the mortar set, the wall shall be
thoroughly cleaned and left in a neat and workmantike condition.

Plasterlng

Plaster, if called for, shall of the same mix proporhons as for mortar. Before
plastering commences the surface to be plastered shall be cleaned of any
dirt, grease, organic matter or any other deleterious substance. The surface

" shall then be wet with waler. Plaster shali be applied so as to firmly key inlo
" the surface being treated. The finished surface shall be uniform in texture
. and regular in appearance. Flat surface shall be flat to a tolerance of 10 mm

measured Wllh a 2 m long straight edge

:4 3.1.8 Copmg

Copings, if called for, shall be as shown on the Drawmgs Where copmgs

" are not called for, the top of the wall shall be finished with stones wide

enough to cover the top of the wall from 450 mm to 1 metre in length, and of

~ random’ heights, with a minimum height of 150 mm. Stone shall be laid in

such a manner that the top course is an integral parl of the wall. The tops of
the top courses of stone shall be pitched to line in both vertical and
honzontal planes : : :

'_ 4 3.1. 9 Weep Holes

All walis and abutments shall be provrded with weep holes. Unless

* otherwise shown on the Drawings or directed by the Engineer, the weep
. holes shall be placed at the lowest points where free outlets for water can be
: obtalned and shall be spaced not more than 2 melres centre to centre.

' Weep holes shall be constructed in accordance with the requirements of

Sectlon 18 of the Technlcal Specnflcatton Weep Holes

4 3.1. 10 Cleanmg Exposed Faces

~ Immediately after being laid, and while lhe modar is fresh all faces stones

- - shall be thoroughly cleaned of mortar stains and shall be kept clean until the
work is completed - :

.' ":4 31 11 Curlng

The masonry shall be satlsfaclonly prolected from the sun and shall be kept

~ wetfora penod of at least three days aﬂer complelron

TS4-3



4.3.2  Wet Stone Masonry for Revetment Facing

4.3.21  General

- This clause refers to the use of wet stone masonry for surface protectron
construction in revetments or where otherwise required to complete the
Works. . :

4.3.2.2 Preparatron

9 . The grave! bed shall be completed to the approval of the l:nglneer prror fo
placlng wet stone masonry. : _

All concrete work around the perrmeter of the intended wet stone masonry
work shall be completed to the satisfaction of the E—.nglneer prior to
commencing wet stone masonry.

4.3.2.3 Selection and Placing

All stones shall be cleaned thoroughly and welted |mmedlately before being
set, and the gravel bed which is to receive them shall be cleaned and
moistened before the mortar is spread. They shall be laid with their longest
faces horizontal in full beds of mortar, and the jornt shall be f!ushed with
mortar. :

The exposed faces of individual stones shall be paralle! to the faces of the
revetment face in which the stones are set and the pattern shali be regular

_ ~The stones shall be so handled as not to j jar or d|splace the stones already _ |
s set A : an
- 4.3.2. 4 Beds and Jomts

Beds for stones may vary from 20 mm and to 50 mm in thlckness At no -
~ place shall corners of four stones be adjacent to each other. ~

4325 Pomtlng

Joints not pomted at the time the stone is laid shall be thoroughly wet with
clean water and filled with mortar. The mortar shall be well driven into gaps
between stones with a pointing tool. Stones shall be proud of the pornted
“mortar by approxrmately 30 mm. The wall shall be kept wet while pointing is
being done and in hot or dry weather the pointed masonry shall be protected
from the sun and kept wet for a period of at least 3 days aﬂer completion

After the pomtmg is completed and the mortar set the wall shall be :
thoroughly cleaned and lefti in a neat and workmanlrke condrtron ;

& 4.3.26 Weep Holes , : - :
' - Weep holes shall be constructed at the locallons as shown on the Drawmgs

or as directed by the Englneer in accordance “with the requrrements of
7 Sectron TS 5, Weep Holes. : :

4327 C]eamn g Exposed Faces

" Immediately after being laid, and whlle the mortar is fresh aII faces stones _
- shall be thoroughly cleaned of morlar stalns and shall be kept clean unlll the _
work is completed :

TS 4-4



4.3.2.8

4.3.3

4.3.31

- 4.3.3.2

Curing

The masonry shall be satisfactorily protected from the sun and shall be kept
wet for a period of at least three days after completion.

Chipping of Exisling Masonry

General

This clause refers to the chipping back of the surface of existing plastered
masonry walls in order to prepare them for joining new masonry to the old.

Method of Execuhon

All plastering shall be chipped back as shown on the Drawmgs in order to
expose clean stonework of the existing masonry struclure.

The chlpped surfaces of existing masonry against which new masonry is to

- be placed shall be brushed clean, and wetted with water . New masonry

4.4

shall nol be placed until the prepared surface of the exrstmg masonry has
been inspected and approved by the Englneer

Masonry extensions to prepared surfaces shall be laid in accordance with
the specification for new stone masonry above.

MEASUREMENT AND PAYMENT
Wet Stone Masonry

: Measurement will be made of the volume of stone masonry comp!ete in

place and accepled. Projections extending beyond the faces of the walls will

* not be included. In computing the quantity for payment, the dimensions used

- shall be.those shown on the Drawings or ordered in wntlng by the Engineer.

- No deductions shall be made for weep holes, drain pipe, pipe, or other

openrngs of less than 0.01 square metres in area. _
Payment will be made at the unit rate entered in the pnced Bill of Quanlities

~ which shall include full payment for providing all labour, materials, tools,

equipment and any other works incidental to the completion of stone
masonry. :

' Pointing

. be the gross area which includes stone and pointed mortar. No deduction

Measurement wrli be made of the area of the surface of wet stone masonry
in which the mortar has been pointed and accepted. The area measured will

shall be made for the areas occupied by stone, weep holes or opemngs less

" * than 0.01 square melres.

a ‘Payment will be made at the unit rate entered in the pnced Bltl of Quantttres o
~ which shall include full payment for providing all labour, materials, tools,
' equment and any other works incidental to the completion of pomtlng o

i Chlpplnq of Ethtlnq Masonry

" Measurement will be made of the area of plaster and mortar chlpped from
the surtace of existing dlke surface in accordance with the spemflcatlon

Payment will be made at the rate entered in the pnced Bill of Quantttles
which shall include full payment for providing all labour, materials, tools,
equipment and any other works incidental to the comptetlng the ch!pprng to

the approval of the Englneer

Ts4.5



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

Description * Unit of Measurement
Wet Stone Masonry ' m3
Pointing | | m?2
LChipping of Existing Dike Surface ' m2
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5.1

5.2

5.3

5.4

SECTION TS 5. WEEP HOLES

SCOPE

This section of the Technical Specification covers the general and specific
requirements of Weep Holes. It shall apply wherever Weep Holes are used
in the Works, such as in revetments, wall, wet stone masonry or other
applications, as shown on the Drawings or specmed in this and other

~ Technical Specification clauses.

MATERIAL
Pipe:

'Matenal for weep holes shall be 50 mm nommal diameter, black,

Unplasticised Poly-Vinyi-Chloride (uPVC) conforming to the requirements of
JIS K 6741. Pipe for weep holes shall be approved in writing by the
Englneer before any purchase orders are placed.

Palm Fibre;
Palm fibre shal! be fresh pa!m ftbre to the Englneer s approval
Filter Cloth

Filter cloth shali be a polyester staple flbre needle punched felt with a
- minimum mass of 250 gm/m? and shall comply with ASTHMA M 288 _

Geotextlles used for Subsurface Drainage Purposes

: CONSTRUCT[ON 5 ‘ -
* Pipes for weep holes shall be cut to the reqwred lengths as shown on the

Drawings and the inner end shall be surrounded by a ball of palm fibre not
less than 150 mm diameter wrapped in filter cloth. The filter cloth shall be

- tied firmly to the pipe with nylon twine so as to ensure that all water which
. will enter the pipeS must pass trough the _filter cloth and palm flbre filters. -

Assembled unils shall be placed in the work at the levels, posetlons and

- slopes shown on the Drawmgs taking care to ensure that filter construcled

as described above remains intact and that the exposed ends on the face of
the work are flush with the face of the structure through which the weep hole

~ passes. Gravel backfill shall be carefully hand placed around inner ends of
_ _the fllters ensunng that that the ffiter remains intact. : : '

’ MEASUREMENT AND PAYMENT L
- Measurement for payment for weep holes shall not be made and all costs

for complying with the requirements of this section shall be deemed to be
included in other rates and lump sum pnces entered in the pnced Bi" of

" Quantities.
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6.3.2

6.3.3

" SECTION TS 6.  ROADS AND PAVEMENTS

GENERAL

This section covers the construction of concrete block-paved inspection
roads along the Semarang River as shown on the Drawings.

MATERIALS

“Concrete paving blocks shall be of the dimensions shown in the Drawmgs

and shall comply with the requirements of BS 6717 Part 1 1986, Precast

- Concrele Paving Blocks with no block having a compressive sirength of less

than 40 MPa.

Sand Bedding shati be in accordance with the reqwrements specified in TS
2 of the Technical Specification. ,

Precast Concrete Kerbs shall consist of Class C-1 concrete complying with

- the requirements of TS 3 of the Technical Specification and shall conform to

the profiles and dimensions shown on the Drawmgs

Cement mortar shall be composed of one part of cement to three parts of
fine aggregate by volume, or such other proportions as shall be directed by
the Engineer, or as shown on the Drawings mixed with waler so that the
water-cement ratio does not exceed 0.45 by weight. :

CONSTRUCTION REQUIREMENTS.

Sand Beddrng

The bedding sand shall be spread on the existing pavement in a unn‘orm e
* layer, the thickness of which shall be determined on the basis of field trials

to give a depth after compaction of not less than 60 mm.

Laylng Concrete Kerblng

Concrete kerbs shall be p!aced at the edge of concrete btock pavement area
prlor to the laying of concrete blocks as indicated in the Drawing.

Concrete kerb units shall be laid in a bed of mortar which shall also be '

 placed (where applicable) to fill any void between the Kerb and the eXIstlng
- concrete revetment wall.

Kerbs shall be faid in order to give good visual atlgnment paratlel to the
surface of the concrete block pavement to be constructed :

_ Laymg concrete Block Pavement

~ Concrete block pavement shall be laid manualty on the uncompacted '
- screeded sand bed i in accordance wnth the pattern as specified. -

'. After laying the concrete block pavement units, they shalt be compacted to

achieve compaction of the sand bedding and brought to design levels and
profiles by not less than 3 (three) passes, emptoylng a swtabte vibrating

plate compactor ) _ _ :
Edge blocks shall be cut using a mechan:ca! saw such that the cut bocks

exaclly match the space to be falted Atternatwely, specrat precast b!ocks
shall be used al edges. : i
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6.4

_ § Descrlptlon R . Unlt-gtltleasurement
SandBeddlng R — . m3
: Concr_eteBloc_lgPavement__ o R m2
[ T TR IR
C'_ementMona_r‘ I T o me

Sand for joint filling shall be spread out over the pavement. The jointing
sand shall be brushed to fill all joints.

MEASUREMENT AND PAYMENT
Sand Beddmg

~ Measurement will be made of the compacted volume of sand bedding using

the average end area formula based on cross sections of pre-construction
levels and as-built data.

Payment will be made at the unit rate entered in the priced Bill of Quantities

. which shall include full payment for providing all labour, materials, tools,
- equipment and any other works incidental to the completton of the sand

hedding.
Concrete Block Pavement

Measurement will be made of the compacted volume of concrete block

pavement base on the completed area and the nominal block thrckness

- Payment Wlll be made at the unit rate entered in the priced Bill of Quantities
which shall include full payment for providing all labour, materials, tools,
~ equipment and any other works incidental to the completlon of the concrete

block pavement

_ Concrete Kerb

Measurement wrll be made of the volume of completed concrete kerbs.

" Deductions shall be made for dralnage cut- ouls shown on the Drawings.

' Payment will be made at the unit rate entered in the priced Bill of Quantltles :
~ which shall include full payment for providing all labour, materials, tools, -

eqmpment and any other works incidental to the completron of the concrete
kerb. . .

" Cement Mortar . _
- Measurement wnll be made of the volume of cement mortar taking rnto

account nregularntres in sub base and backing mortar requ:red behmd kerb
units.

Payment wult be made at the unit rate entered in the pnced Bill of Quantttres

) __'whlch shall include full payment for providing all labour, materials, tools,
equipment and any other works mctdental to the completron of the cement

mortar. - -

Categorres of WOI’k to be pard under this clause are as follows :
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