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4.1

SECTION TS 4. PRECAST CONCRETE

GENERAL

- This section of the technlcat specmcatron covers the general and specn“ ¢
: requrrements of precast concrete, It shall apply wherever precast concrete is
used in the Works, as shown on the Drawings or specified in this and other

technical specification clauses or where it is approved in wiiting by the

. Engineerin wntang to be used as alternatwe form of construction.

'Concrete in precast concrete unlts “shall be in accordance thh the
- reqwrements of Sectron TS 3 of this Specrf catron

Storage handtlng, transport from the site storage area and erectron of the

o precast concrete members are covered in Sectron TS 8 of thrs Specnf cation.

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

" manufactirer appfoved by the Englneer Where precast concrete unils are

" obtained from an approved specialist manufaclurer, other than the

- Contractor, the Engineer may, at his sole discretion, waive the need for the
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: Contractor to submlt detalled manufactunng plans and calculatlons

_FORMWORK

Genera| =

Formwork shall comply wrth the requrrements of Sectron TS 3 of thts'

_Specrf ication except as modlf ed below. - _ _
" Prior to the commencement of manufacture of thrs untts the Contractor shal! B

. submit detailed plans and ¢alculations of the proposed formwork. These

plans shall include details of all formwork, formwork joints, sealing

procedures ties,.size and spacing of framlng and detalts of any proprtety

- fi ttmgs or systems proposed to be used. -

The dimensions of formwork “shall make altowance for changes in

. dimensions due to shrmkage elaslic shortening and creep, so {hat the '

- completed unit conforms wrth the tolerances specrﬂed

R Formwork shall be constructed so that movement of the unit resuttrng from '_
. the effects of shrinkage, steam curing and prestress is not réstrained and so

that the unit is not damaged by movément within ‘the formwork, Special
attention shall be given-to projecling reinforcement and boits and to the _
methods of fixing base p!ates and dewces for holdrng down deﬂected

) __tendons T

422 | . g o
,.-'.';.,:Forms shall ‘generally. be. manufactured ‘from steel on!y However the =
- Engineer may consent to the use. of plywood and trmber formwork for non—_ IR

Formwork Matenals

C repetilive non- prestressed umts .

ERE Where forms mcorporate msertlons for formrng vords in. the umts tne :

Forms '

'_ formers and the method of sectring theém in position shall be subject tothe
i consent of the Engineer. Vold formers shall be: securety restrained in -

p osrtlon vertlca"Y against the’ action of placmg concrete and subsequent_ s

TS4 1
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flotation under vibration. The void former shall likewise be faterally -

restrained against forces arising from differential pressure during placing of
concrete

STEEL REIN'FORCEMENT

© The supply, bending, culling and placing of reinforcement shall be in
" accordance wilh the requirements of Sectron TS 3 of this Specrfrcatron
' _except as modrt’ ed below.

Relnforcement shall be supported at no more than 05 metre intervals
transversely and 1.0 metre tongrtudmally or vertlcaily unless olherwise

’ consented to by the Engrneer '_ (

Unless shown otherwise on the Drawrngs the clear cover to bars shall be the

_ greater of one and a half (11!2) trmes the drameter of the bar and 25 mm.

PROJECTING REINFORCEMENT ’

. Where shown on the Drawings, steel reinforcement shall be left prOJectrng

45

46 . _ S
R Where a number of beams are to placed in one span, it is essential that the
- hog of these beams be as ne_arty umform as practrcable Accordrngly, the

4 for the purpose of bonding on subsequent work. Care shall be taken to avoid
L drsturblng the bars during the specified period for curing of the concrete. -
_ PrOJectrng reinforcement which has been damaged or distodged or which is

Ioose in the concrete W|I| be cause for rejectrng of the units.

BEARING PLATES
- Thrs clause is not appfrcab!e to thrs contract

UNIFORMITY OF PROFILE PRECAST BEAMS

S Contractor shali ensure that:

: 47 ;.

e The concrete in these beams |s unrform rn compensatron consrstency

' _compactron and strength

e ‘The cunng condrtrons are as unrform as practrcabte --: S

‘ ;9 The concrete in each beam is, approxrmately the same age when

a tenstoned

©+ All the beams or  segments for any one Span are Cas‘ W"h'" as short 2
S time as is reasonably pract[cable SRR e -

"MARKlNG

" The identifi catlon number date of castrng, the lrﬂmg posrtrons and the word -
~ “TOP’ shall be marked on every unit. » : - :

o Immedrately after screedrng, temporary rdentrr catron shall be made on the ’
. top surface of the unit near an end. Final marking shall be made by rndelrbte _

R markmg material, uslng letters approxlmately 75 mm hlgh

: _;;The ends of unsymmetrlcal members shall be c!early marked to indrcate the o
- manner in which they are to be onented in the structure IR :

".PREPARATION OF STORAGE AREA AND ACCESS TRACKS _ o
.. The Contractor shall construot a storage area &and access tracks in S

S accordance wrth the requlrements of thrs Clause.

TS4 2
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adod 3
LT Temporary supports for beams shall be concrete unless otherwrse specrﬁed |

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

for handling and manoeuvring of cranes and vehicles. The surfaces of
storage areas and access lracks shall be paved to provide adequate
dramage and ensure that surface water will not pond

: The width of access tracks shall not be Iess than 3.5 melres. Access tracks

shall be widened on curves where required to accommodate trailing bogies
for transport of tong units. - -

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

consented to by the Engrneer

| _The alignment and grading of the access tracks shall be as shown on the

' Drawmgs or as consented to by the Engmeer

- _'After completlon of the works or at a time consented to by the Engrneer the
- Contractor shall reinstate the access track and storage area to the

' satrsfactlon of the Engrneer

'_:DEFECTIVE CONCRETE

'f',__‘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 femoved within the fimits assigned by the Engineer and

-~ replaced in accordance with the requirements of Section TS 9, Concrete -
~.* Repairs, of this Specrflcatron Reparrs to concrete shall not be carned o
: wrthout the consent ofthe Englneer ceie P

. l'.ﬂlf a unit lS to be repalred the Conlractor shall submrt for consent detarls of o
L the’ matenals to be used and the method to be adopted in effectlng the
E reparr B S _ :

_:GENERAL STORAGE REQUIREMENTS -
~ Where units- are placed in storage side by srde the mrnrmum Iateral

clearance_between side faces of adjacent unrts shall be a nom;nal 50 mm

7'unless otherwrse dlrected by the Englneer o

- ~* Where llﬂlng frames are used in handlrng unlts the mrmmum lateral
- clearance shall be the overall width of the frame plus 100 mm unless

* otherwise directed by the Englneer

e :'.'_Where are stored in the vrcrnrty of trees the untts shall be protected from
damage caused by stalnlng from folrage : :

B Unrts shall not be stored in areas subject to floodrng, wrthm 10 m of exrstmg

- or proposed overhead power or telephone lines, or over service conduits,

dralnage plpes or uncompacted fill without the consent of the Engrneer

Ce _Concrete foundatrons used for storage shall be removed trom the storage :
T f'area by the Contractor after the unrts have been erected ' - '

Storage and Temporary Supports for Precast Beams

R . or consented to by the Englneer

; ‘if? The’ Contractor shall subriit’ detarls ot the proposed syslem of temporary -
- supports for the consent of the Enginéer. This information shall be submrtted :

: ': B i'not less than 4 weeks prlor to the proposed delrvery of the unlts



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

- under 7 tonnes in welght and not less than 200 mm for umts 7 tonnes and

over.
The length of the temporary support shall not less than the herght of the unit,

- or the width of the bottom flange plus 600 mm, whichever is the greater, and

' The maximum ground bearrng pressure for de3|gnrng supports shalt not' |

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

Temporary supports shall be clear of the sote p!ate

exceed 500 kPa (50 t!m ).

“ " All beams shall be 1ateratty supported The lateral bracing shall be desrgned

" The ground or space betweén supports of a unit shall be' carefully cleared_ '

for 10% of the dead load of the beam at the mid herght of the beam.

- and IeVetted to prevent the unrt from being supported at |ntermedrate pornts

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

- soffit of units and the ground. This amount shall be increased in instances
where greater ctearance rs requrred for handlrng operatrons mvolvrng Irftrng N

o frames

4402

Storage and Temporary Supports for Pltes and Slabs :

All units shall be supported on bearers clear of the ground The bearers L

. shall -be either steel, concrete or merchant grade hardwood. The bearing

.. pressures on suppoits andfor ground shall be as shown on the Drawings or
- - as consented to by the Engrneer The safe bearrng pressure on ground shall

o not exceed 500 kPa (50 Vm?) where units are slacked. The bearrng
- pressures of units on timber shall not exceed 2.0 MPa (200 tm? ).

" Each Iayer of stacked. units shall be separated by seasoned hardwood '
timber bearers of at least 100 mm wide and not more than 756 mm thick and

not less than 30 mm thrck The bearrng stresses on these trmbers shatl not

- allowable stresses. ~ o S

Unrts maybe stored in separate stacks of rdentrcat unrls up to a maxrmum "
height of 2 m or 2 units hrgh whlchever is the greater subject to the consent -

of the Engrneer

Each layer of units shalt be separated by trmber bearers |n Irne vertlcally wrth_

the underlyrng supports

Piles may be stacked to a maxrmum of srx layers rf consented to by the Lo

Engineer. The mrnrmum bearrng wrdth for the prtes rn each rnstance shall not

- be Iess than 200 mm

A

?HANDUNG

* Units shall be carefully handled at a!I trmes and shall not be subject to shockf o

- and impact loads, They shall be lifted at the positions, and in a manner

. required by the Drawings and Specificalion or as consented to by the -~

- - Engineer. Where the method of handling is not specified the Contractor shall -~~~
. submit, for the consent of the Englneer detarts of hrs proposals for handlrng EENNR

the unlts

Unless otherwise specrfred unrts such as beams and structura| slabs shalf

. be lifted and supported with the top surface uppermost at all times. Beams C

o shalt be stored and handted wrth webs vertrcal at all trmes



Stiffening frames, where required, sh_all be attached as shown on the

__ Drawmgs during lifting and handling.

Where shown on the Drawmgs the Contractor shall provide hftmg frames for
liting of the units. Except during the initial lift from the casting bed, units

. shall be lifted and moved with the liting frame. When the units are first lifted
' off the casting bed they shall only be raised vertically and sufficiently to

permit altachment of the lifting frame. : _
The position and mode of attachment of slmgs or other tackle for gurdmg -

" and controlling 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 to slings or other tackle.

- The angle subtended by the slings and the tongltudlnal axis of the un1t shall

412
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be not less than 60 degrees. A single sling lifting will not be permitted.

' Guide ropes shall be attached to each end of units for the purpose of hand
- guiding the units when being lifted.- The guide ropes shatl have a nomlnal
_ capacny of 10 kiloNewtons (1 tonne) :

Temporary supports durmg handling . operatlons shatl comp!y with- the

relevant provrsron of this Specificalion unless othenmse to by the Engineer.

" S Al handhng, transport and eréction operatlons shall be pen‘ormed in the_ -
presence of the Englneer or hls representatrve o : _ R

fTRANSPORﬂNG

Units shall not be tranSported to the temporary storage or the Srte less than .'

- 7 days after casting nor until concrete test samples representing the =
. concrete in the units have reached a strenoth of not Iess than the specutred
28 days strength : ST

No unit shall be removed from the castrng yard prror to a retease note.
) havmg been |ssued by {he Engineer. o : ‘

| 'Dunng transportlng units sha!l be handled and supported as specmed in
" Glause 4.11 above. _ _ :

" Units shall be securely ﬁxed fo the transporter by means of _wire ropes or_
. steel chains of adequate size at each end. They shall pass over the top

flange and shall be fitted with suitable tensioners. Provision shall be made to
protect the units from damage caused bay these lash:ngs Adequate '

: restramts shall be provrded agamst lateral defleclron

rDAMAGETOUNHS

- In the evenl of any unit sustalnrng damage such as crackmg, 5palling or
. deformation of projecting reinforcement or bolts, the unit shall be set aside _
_until it has been inspected by the Engrneer who er! decrde whether itshall -~

be rejected tested or repalred

if a unit is to be repalred the Contractor shall subm|t for consent deta|ls of o
the materials to be used and method to be adopted in effecting the repair. B

Repairs shall be carried out in accordance with the requirements of Section

TS 9, Concrete Repairs, of this Specification. Repairs to damaged units and

o the replacement of rejected units shall be at the expense of the Conlractor. -
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. ACCEPTANCE

Consent or comment given by the Engineer to any drawmgs work or

. methods will be tentative only and will not relieve the Contractor of the

respons:brhly for producing units in accordance with lhIS Specnr ication.

- Any unit which is cracked, honeycombed of otheIWISe defective to an extent
~ which, in the opinion of the Englneer renders lt unfit for ;ls mtended purpose,
- will be rejected. :

" For units made at loca’uons remote from the site, the Englneer will arrange -

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

units only, with limited attention to the checklng of dimensions of the forms
" and the finished unils. On delivery to the Site, the units will be inspected by
- the Engineer who will advise the Contractor :f the umts are acceptable for
: lncorporallon into the Works. - : L R

R B Acceptance will only be made followmg Complehon of the Works in
SR accordance with the General Condmons cf Conlract : :

445

fMEASUREMENTANDPAYMENT

" Measurement and Payment’ for ‘Precast Concrete w:ll 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 and

- lump sum prices entered in the priced Bill of Quantities for works which
~ incorporate the requirements of Precast Concrete. These shall include the -

entire cost of completing the work including materlals Iabour equlpment

| lransportahon and any other assoctated costs

o Ts4e
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SECTION TS 8 HANDLING AND EREC'HON OF
PRECAST CONCRETE UNITS

'GENERAL
,Thls sectron of the Technrcal Specrf catron covers the general and specific

requrrements of handllng and erection of precast concrete units. It shall .

apply wherever handling and erection of precast concrete unils is required
- within the works, such as bridge beams or precast units used in building

works or specmed in this and other T echntcat Specifi catron clauses.
The sectron covers the handllng, transport from the site slorage area and

" erection of precast concrete units previously manufactured and placed in
~ temporary site storage aréa in accordance with the requrrements of Section
- TS 4 of this Spemfrcatlon

L 'The tnstallatron of bearmgs is covared in Sectlon TS 11 of thls Specfcatron _
“The supp!y and replacement of concrete is covered in Sectron s 3 of thrs

‘ ESpecrf ication.”

-The desrgn erectlon and removat of fatsework is covered in Sectton TS 10

‘ +of this Speclfrcatron

82

The Contractor shall be responsmle for the care of the unrts whlte in the
“storage area and for the marntenance of supports storage areas access
. tracks and drarns : L _ _ ,

aHANDUNG

__“‘Handtlng of precast concrete “unils’ shall be |n accordance Wllh the '
requwements of Sectlon TS 4 of thls Specrf catlon except as modmed below

"'.SECURING DEVICES ANCHOR POINTS AND BEARING

The Contractor shall ensure that Iashmgs ‘of chain or wire rope beanngs

Lo lateral bracrng and other f ttrngs wnll not cause spalllng or damage to units at
: ‘contact surfaces B e : o

: ; A mrnlmum of two anchor pomts per srde at each support shalt be provxded
: :_;EBeanngs or . supports ‘shall ‘have low compressive .deflection and shall

provide adequate frictional restraint to movément of the units. They shall

" allow for longitudinal rotatron of the unlt in transport and have adequate

wrdth and beanng capacrty

. ""TRANSPORT OF PRECAST CONCRETE UN]TS ,
'f,.fTransport of precast concrete umts shaII be in accordance wrth the

: requrrements of Sectron TS 4 of thls Spectﬁcatron eXCept as modrfred below.

"-Dunng transport of beam umts from the storage area to the brrdge the -

- Contractor shall prowde end bracmg and, if necessary, top ftange bracmg as
; ',':consented to by the Englneer or as shown on the Drawrngs e

| For units whxch are support on a pnme mover and a steerabte bogle the :
..prime_mover turntable shall have a_low coefficient of friction to prevent -

j L damage to units. Where the turntable and springing of prime mover does not

prowde satrsfactory rotatron requirements specrat beanngs may be requrred N

':ff.f;,"to support beams durlng transport



Beamns shall not be handled when wind velocities exceed 30 km/hr. No
beam shall be transported from the storage to the bridge and erected if has
a bow in excess of 1 in 400 of the length. The bow shall be measured when
the beam is on the transporter and before delivery is begun. A beam with a

bow greater than 1 in 400 of the length may have approved devices fitted to

reduce the bow to an amount acceptable to the Engineer. The bow of each

~ beam shall be continuously observed during the journey by means of a
" stringline or other .approved equipment. Should the bow at any time exceed
75 mm the transporter shall be stopped and steps taken to ensure the safety

- of the unit before the j journey |s contrnued

85
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. . weather conditions and accéss are considered by the Engineer to be _
- satisfactory. The Contractor will not be entitled t6 claim for any financial loss
- due to adverse weather conditions which prevent the unrts being dehvered

.TRANSPORTER TIME RESTRICTIONS
The Contractor shall sattsfy hlmself as to condltrons of permlts that will

apply. and make due aIIOWance rn hrs Brd for transport trme restrrctlons

WEATHER AND ACCESS CONDITIONS

- When in the opinion of the Englneer condmons at the sne in storage areas
or access roadways are considered to be unsafe for satrsfactory transport of

units, delivery or handling of units shall be postponed until such times that

i tothe specrfed point of dehvery

8.7

.' Ifaunitis to be reparred the Contrector shall submrt for approval detatts of o

B and replacement of re;ected unrts shall be at the expense of the Contractor '

88

 8.8.1

a _The Contractor shall not comrnence transport and erectron of anyiconcrete
~ " units until the Engtneers consent has been recelved to the methods _
- proposed. . SRS A L e e _

7 :f,:_';__Precast unlts sha!l not normalty be placed m posrtron Iess,}than 14 deys after i

by the Conlractor, two addlttonal concrete test specimens ‘shall _'e"prepared R

B DAMAGE TO UNITS

~If any unlt which has been approved in aocordance wrth the provrsrons of .
_ Section TS 4 of this Specification sustains . damage such as_cracking,

“spalling or deformation of projecting relnforcement the untt shatl be set .-
~ aside it hasbeen mspected bythe Englneer T R e

N A P

The Englneer will decrde the unlts is to be rejected and remOVed form the - ,
site, or reparred by the Contractér ' : 3 .

the materials to be used and method to be adopted in eﬁectmg the repair.

Repairs shatl be carrred outin accordanoe wrth the requrrements of Sectton s

ERECTION OF PRECAST CONCRETE umrs

General

- At least four weeks prror to the proposed date of erectlon precast concrete
~ . units the Contractor shall submrt to the Engineer for his consent details of -~ *
"~ his transport and erectlon methods and the equrpment proposecl to be used C
forthese operatlons ST e o0 e w o RIS ) i

when castrng the supportrng structure cured and tested. ‘The’ aVerage T

T88 2



" compressive strength of the two specimens shall be not less than the

specified Characteristics Minimum Compressive Strength at 28 days and the

~ compressive strength of either specimen shall be not less than 90% of the
specified Characteristic Minimum Compressive Strength at 28 days for the
* supporting structure as shown on the Drawings. Where fixed bearings are

specified beams shall not be placed until at least 4 days after fixing the
dowels.

_Erection operations shall be "ca:rried'o'u:t_ using only experienced crane
~ operators and cranes which are of a capacity sufficient for the proposed

- lifting QperatEOn_s. s ‘

*the concrete unit to be lifted.

882

)_Wﬁeré directed by the :én;qi'neer the Cohtraétbr shall c_;arry out 'a' load test to
demonstrate that the crane proposed to be used is stable against

overturning when operaling at the required radius with a load equal to that of
The crane will be deemed to have passed the test if all outriggers remain
firm on the ground when the load is positioned one metre in excess of the

. proposed maximum working radius.

Erection of Precast Concrete Beams

Cbh@(e{e b_eamé: shall be erected as shown 'on_thé Drawings.

_Care shall be taken that concrete units scupper openings or with one énc_i

constructed differently from the other correctly positioned in the structure.

' 'Be'é'ms sh'ali be placed so that énbhbr dowels at fixed bearings are bear_ings

S engaged in the holes provided in the sole plates of beams. -

" Except as indicated below, beams to be supported on bearings shall be

placed only when the temperature of the concrete is I_ess than 30 degrees,
as determined by the Engineer. Subject to the Engineer’s approval, beams

“ may be placed in position when the temperature is outside the above limit, o
- provided the bearings are pre-test to compensate for the difference between

. the lenglh of the beam at 27 degrees Celsius and the actual length at

temperalure occurring during erection. : _ -

j Simitar pre-setting of the bearings _rhéy be reqUired to compensate for

shortening of the concrete beams due to creep, elastic movement, or other

~ causes, if this requirement is shown on the Drawings or called for in the
- Special Spedﬁcaliops_ o R C :

" The bearing seatings on thetSubsi@élufe shall be specially prepared to the
_correct form, dimensions levels andfor slope so thal the bearings when

. lowered into position make full and even contaci over their full bearing area,

both against the beams and against the contact surface of the substructure,

* without causing any uneven compression of the bearing. _ _

" Where pre-setting of the bearing is required to compensate of the concrete
- beams due to varialions in temperature or other causes, the specially

prepared surface shall make allowance for this distortion. = . -

" When beams '__ar'e' being placed in p‘ositio'n.' they shall be braéed
- independently against overturning, before being released by the crane or

~ other lifting device. -

" Coricrete shall not be placed in the deck unfi alltests of the bridge beams
* have been completed salisfactorily, and the beams have been accepted by
'-K'_ihE}Ehgineer.__‘ I : e

U Ts8-3



89

" When bridge beams are in place within one span, permaneht formwork (if
. used) shall be placed close together on a thin bed of cement mortar.

'_Unless otherwise consented to by the Englneer formwork shall be

supported by the bridge beams, except that the formwork for the end cross

gxrders may be supported by the substructure.

g MEASUREMENT AND PAYMENT

Measurement and Payment for Handling and Erect:on of Precast Concrete
* Units will not be made exclusively and ali costs incurred by the Contractor in

complying with the requirement of this clause shall be deemed to be
included in the rates and lump sum prices entered in the priced Bill of

- Quantities for works which Incorporate the requirements of Handling and

- - Erection of Precast Concrete Units. These shall include the entire cost of

completing the work including materials, labour, equipment, transportation

- - and any other associated costs and, in paricular, shal! be deemed to
- include, but nol be limited to, the followmg D :

1) o equnpment and work involved in the loadlng onto transport
handlmg, placing and fixing the units ln posnlon and no separate payment

will be made for any of these

e

R
it
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SECTION TS 9. CONCRETE REPAIRS

'GENERAL

) " This section of the Technical Specnf ication covers the general and specific
- requirements of concrete repairs. it shall apply wherever concrete repairs

are required within the Works or specnt" ied in this and other Technical

- Specification clauses.

This section covers the repairs of concrete as shown on the Drawings or
. ordered by the Engmeer The supply and placing of concrete and
~ reinforcement and the supply and use of epoxy resins are covered in

-, Sections TS 3 and TS 12 respecttve!y of this Specification excepted as
_modtfed below. L :

9.2

: lDENTIFICATlON OF DEFECTS

" The defecis to be repaired shall be as shown on the Drawmgs or as direcled
~ by the Engineer. The extent of the areas to be repaired shall be subject to
“the decision of the Engineer who may direct that additional concrete be
" removed to allow assessment of the deféct to be made. In addition the

-+ Engineer may direct that the defect be exposed or further eXposed pnor to

o * . Where shown on the Drawmgs or ordered by the Engrneer areas where
‘. concrete is to be replaced shall have the exrstlng concrete to the Itmlts

glvmg consent to the method of repair.

-tREPLACEMENTOFCONCRETE

Removal of Concrete i'i SPO

. assigned by the Englneer S

“The “Contractor shall submit- detarts of the proposed of removal of the

concrete to the Engineer for hlS consent pt‘lOl‘ to commencement of any

. removal operatlons

-‘7="Where concrete is to be removed from a Ioad beanng structure the
~ Contraclor shall submit for the consent of the Engmeer detalls of hls

L proposed method of support of the slructure. .-

: The area to be removed shall be marked Wrth saw cuts 20 mm deep, cut on
~ straight lines. Comners shall be rounded to obtain good contact between the
~exisling concrete and the new material. Edges shall be undercut to eliminate

- _feather edges and to provide a keyed joint. Where the extent of the area to

- be removed is not known beforehand the Engineer may consent to the use

of a jackhammer to mark the edge. The type and weight of hammér and the

type of pint ‘'on thé toot to be used shaII be subject to the consent of the '
. _Englneer : : S ; ‘ ,

i The' Contractor shalt ensure that the relnforcement is not damaged durlng :
- the “concrete - femoval process "Any reinforcement damaged by the
... Contractor ;shall be repaired at the Contractors expense in a manner as

. dlrected bythe Engmeer : SR el :

S After removal of concrete the area shatl be flushed W|th htgh pressure water
_.--or other approved method to remove loose materials and dust. Air blowing
- ,.may be used if the compressor IS llfted wnth a functlonmg 01I trap



9.3.2 Reinforcement

Where more than the perimeter of a reinforcement bar is exposed concrete

- shall be removed to a minimum of one and one half bar diameters beyond
- the bar. Loose scaly rust on the reinforcement shall be removed Tightly

adhenng mortar, if sound, may be left on the steel.

" Where the Engineer so directs the surface of the retnforCement shall be ,

. prepared to Class SA 2 % in accordance with AS 1627 “Metal Finishing —
- Preparation and Pre-treatment of Surfaces or equwalent standard This

933 - U L
. Prior 1o replacement of concrete the exrstrng concrete Surface shall be

. treated as directed by the Engineer. This treatment may consist of saturating
; the exrstrng concrete andior coatmg the exrstmg concrete with a bondmg

“shall be carried out using water blasting.

~ Where replacement of relnforcement is requrred due to corrosron or other
' causes new bars may be added by splicing onto the walked bars, by welding
" new bars to the existing with full strength welds or by additional bars into

holes drilled into concrete. The Engmeer shall drrect whrch method if any, of

" the above is to be adopted _ ,
) Coatrng of remforcement shall onty be carrred out rf ordered by the Englneer

Concrete

agent

 The concrete may be replaced Wrth elther a Portland cement concrete or an

o epoxy concrete as directed by the Englneer LLiin

" Replacement of concrete lncludrng formwork placrng and cunng shatl be in

- accordance with the requirements of Section TS 3 and TS 12 of thrs

'_"--':_:Detarls of the mix desrgn for concrete mtended for use in repalr work to be
~carried out in accordance with this Section shafl be  submitted to the

Specrncatlon except as modified below..

o Englneer at least six (6) weeks before concrete work is to comimence,

The mix shall have a minimum cement content of 410 Kglem® and a

-maximum water cement ratio of 0.40. Where directed by the Engineer a
. mixture of 65 % Porttand cement and 35 % silica fume shall be used for the '

o _cement The maximum aggregate srze shal be 10 mm.

- No concrete shall be placed until the eXCavated area has been lnspected by' :

S lhe Engmeer and his consent obtarned in wntrng

a 941 Non Injectron Repalr

. This clause covers the. reparrs of cracks whtch are wrder than 01 mm and |
~ which are ctean orare capable of berng cteaned : e

: «;.:-Where shown on the- Drawrngs or ordered by the Engineer repalrs shall be' -

' REPAIRS TO CONCRETE :

- : camed out by AN rng the crack to a W|dth of 5 mm at the surface.

" Where the cracks are in horazontal surfaces and aré to bé fi Ned w;th epoxy I

- by gravity flow the top surface shall be chipped or sawn to form a smalt

- trough to provrde an infet for the pounng of epoxy into the crack.

- Cracks wider than 6 mm at the stirface shall be filled with an epoxy concrete P
-+ which -tontains a mineral frlter The Contractor shall submrt detarls of hrs_ Gt

" _proposed method of repair for the consent of the Engrneer SR

TSQ 2
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Any lines or sprlfs of epoxy shall be |mmed|ately removed and the repair
finished to an even surface. S .

B 'Where pouring of epoxy cannot be used an approved epoxy adhesrve putty

942

© or drypack cement mortar shatl be ptaced mto crack and f nrshed to a

smooth even surface

: 'Structural Crack Reparrs by Epoxy Injectron

Where epoxy injection repairs are shown on the Dravvrngs or ordered by the
Engineer the Conlractor shall submit to the Englneer for his consent details

"~ of an epoxy resin surtable for crack rnjectron
The crack shall be “V'ed to a width of 25 mm at the surface The surface

L shall be then be cleaned free from dirt and broken concrete and any area oil
" or grease shall be cleaned with solvent. Hole10 mm in diameter shall be

- drilled to intersect the crack 50 mm below the surface with spacrngs as

'7'5:,:"shoWn below. ,‘ P

a. Where the crack does not extend the fuII depth of the member hotes
- shall be spaced at the desired (depth penelration. For cracks less than '
0. 15 mm wide the maximum spacrng shalt be 150 mm '

. ,b- Where the crack extends the full of the member the holes shall be

' Spaced as shown .

() For members 0.3mor Iess in thickness holes shall be drrl!ed in the
crack on one srde only and spaced at the thrckness of the member

(li)_ For members greater than 0.3 m thick. and less than 0 6 m thick .

holes shall be drilled on all avaltable srdes and spaced at the S

B thrckness of the member.

(iti) . For members greater than 06 m thlck holes shall be drrlled
- generally as in (u) above but subject to the drrectron of the
_Engrneer : : .

~The Engrneer may direct that rntermedrate holes be drrlled to monrtor the
- flow of injected epoxy '

' Nipple stems shalf be bonded in each hole and the wrnded crack ftled wrth

an approved epoxy putly. Hf the crack extends through the member back .

 sealing shall be done to prevent run out. After the epoxy putty has

. hardened, the heads of all nrpples shatf be removed except for the mpple at

'._the lowest pornt

~ . The resin “shall be pumped rnto the nrpple untrl the epoxy appears at the g

adjacent stem. After a nipple to the adjacent stem the pumping shall o
_ continue through this nipple until the epoxy resin appears at the next stem. .

This procedure shall be repeated until all the nipples have been injected. On

. vertical or sloping members the first nipple to be tnjected shall always be the e

: '_ Iowest and the lnjectron shall progress upwards

943

o _Final cleamng of the concrete surface shall be carried out after the grout is '
~* seven days old. The injection valves and the hardened sealrng compound e
'-shall be removed from the surface of the concrete R co

Repatr of Spalled Concrete S IR
- The repair of spalted concrete as shown on the Drawrngs or ordered by the R

Engrneer shall be carried out in accordance with the requirements of the
various clauses of thrs Sectron of the Specrfrcatron as approprrate S

TSQ 3



9.5

o MEASUREMENT AND PAYMENT

Measurement and Payment for Concrete Repairs erl not be made
exclusively and all costs incurred by the Contractor in complying with the

o requirement of this clause shall be deemed to be included in the rates and

lump sum prices entered in the priced Bill of Quantities for works which may
need to incorporate the requirements of Concrete Repairs. These shall
include the entire cost of completing the work including materials, labour,
equipment, transportation and any other associated costs and, m particular',

: shail be deemed to mclude but not be linited to, the followrng
1) ‘Removal and replacement of concrete surface preparatron cleanlng o

exisling reinforcement, supply and placement of new reinforcement, coating

- of reinforcement (if ordered) and supply, resurfacing aggregate exposed
o concrete and repafr of spalled concrete placement and cunng of new
"~ concrete. .- . : _

'-"2) ‘crack surface preparatton supply and placement of epoxy to be
- - injected into cracks, drilling of holes for |nJect|on valves and supp]y and o
'placement of injection valves o . N

T"3) surface preparatron supply and applrcal[on of sprayed concrete and“: '
. cunng offmshed concrete L e ’
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SEcrloN TS 1'0"._ FALSEWORK AND SCAFFOLDING

:‘GENERAL -
- This section of the Technrcal Specrfrcafron covers the general and specific

. requirements of falsework and scaffolding. it shall apply wherever falsework

" and scaffolding is required within the Works, such as for construction of the

Goa Kreo Bridge, buildings in the Dam Management Complex and the like,

_or specrf ed in thls and other Technlcal Specrfrcatron
Thrs sectron covers desrgn ereclron and removal of falsework used to

support steel or concrete during erectron

Supply and placement of concrele shall be in accordance wrth the
j requrrements of Section TS 3 of this Specrf cation. :

" Falsework is defined -as the structural sysfem requrred to support the'

10.2

- permanent struclural components, matenal plant equrpmenl and personnel _

: required in the construction of the works. .

‘The structural system comprrses foundatlons and all strucfural members
_supporfrng the formwork or supportrng permanenl structural components

_FALSEWORK PROPOSALS . e gE o _
Al erection gear falsework props access ways scaffo!drng, platforms '
railings, erection and dismantling procedures and the like shall comply with

- the relevant fequirements of any local scaffoldrng regulatrons
Cf requrred by the Engineer detar[s drawings and deS|gn calculatrons shall be

' submitted for consent at least four (4) weeks prior to commencement of
" falsework manufacture: Submission of falsework proposals and subsequent

. consent by the Engineer shall in no way -affect the responsibility of the
- Contractor for the proper desrgn and construction of the falsework system

- The submrtted computatlons and drawrngs shall have been cerlrf ed by an

: 'englneer expenenced in sfructuraf desrgn R

10 3 DESIGN

- Falsework shall be of suff crent strength to carry aII apphed Ioads rncludmg'

erection loads, vibration effects, and load concentrations produced by
" prestressing operations, wind and water loads; including flood debris and

“ * drift where applicable. Falsework for prestressed concrete shall be of a

" design ‘which shall permit the application of prestress without damage to the
~~ completed slructure. The desrgn shaII allow removal of the falseWork wrthout
damage to the fnlshed work Ca e ‘ : :

- FafseWOrk shatl be desrgned to’ Wrthstand all forces resultlng from the loads

. "as spécified i this Clause or,'in the ¢ase ‘of falsework used to support
. . concrete works, from .the Ioads specified -in ACI -347 ‘Recommended
7% Practice for Concrete Formwork’ and the lndonesran Loadmg Code (PMI -
5.0 1970 - N 18), whichever, produces the most significant effect, and any .
- additional loads that may be imposed on the falsework durrng construction,
- The design shall take into account the magnllude drrectron and durahon of

L these forces mdrvrdually and collectwely S - .

:"The design roads (other than those in ACI 347 or PM! 1970 N 13) shan .




1. Dead load - this shall include the weight of form, falsework, wet
-+ concrete, reinforcement, steel seclions and any othér material. The
density of wet concrete, including reinforcement shall be taken as
- 2700 kilograms per cubic metre. The density of steel shall he taken

- as 7850 kilograms per cubic metre. - .

2. Superimposed load - this shall include the werght of workmen plant
~ equipment and runways, stacked material and an impact allowance
equal to 25 per cent of the all up We[ght of any mechanlcally operated

. plant.

In no case shatl the supenmposed Ioad be less than 2 kPa (0 02

kglem?) (plus the weight of stacked material) on the plant area of the

finished concrete or a single isolated load of 2.5 kilo Newtons applied

... at any point of the structure whichever is the more severe o

3. Wind load - this shall be 2. 4 kPa (0 024 kglcm"’) minimum actrng on.
- the exposed area of fatsework formwork and any ob]ect supported by

. the fa!sework or formwork

4. Other loads — these shall include any specrat conditions Ilkely to occur R

- during construction, the effects of prestressing, construction stages

- - and removal of falsework. Reference shall be made to the relevant _

~ seclion on Brrdge Loads | the Blna Marga Bndge Design Code

5. Horizontal foading - thas shall mclude wind Ioaomg. honzontal surge-"_ _
- loading equal to 25 percent of the all up weight of any mechamcally g

': 'operated ptant and Ioad:ng occurnng dunng constructron

7 In no case shall the design value of the honzontal Ioad actang and any .
[ direction be less than 1.5 kiloNewtons per metre applied at the edge of deck =
~ord per cent of the total dead Ioad whichever is the greater. '~

_ Untess specmed otherwrse the design - of all- falsework members and s
- conneclions shall comply with AASHTO HB 14 'Standard speclf catlons for

hrghway Bridges’ and ACl 347. : : .
o Falsework members supportrng concrete shatl be desrgn to limit deﬂecttons

to prevent cracking of previously cast séctions due to subsequent casts. :

Deflections of beams and dimensional changes in other members and

conneclions shall be limited to ensure that the erected steel members or -
finished concrete (as appropnate) is wrthm the specrf ed tolerances for line -

’ level.

‘;-'_;The Contractor shait make altowance for the deﬂectlons and foundatlons

. seltlements due to loading prestressing (if any) during the progress of the =
- work, to ensure that the gompleted work shall conform in respect of all tevels e
. and drmensrons shown on the Drawrngs or spec;fled elsewhere ' e

~ The falsework shall be such as to produce the teast practrcab!e obstructron'_
. in the- waterway area or vehicular .or other. access. Ctearances ln the '
S falsework shown on the Drawmgs or specrfred shall be prowded

The computatrons submitted to the Englneer shall state al! desrgn

- assumptions and shall include a detailed analysis of the forces, stresses,
" stability, deflections and other drmens:onat changes due to toadmg in ali E
" ’members of the falsework : o R S

~ The drawmgs shall be fully detalted lnctudlng alt member sizes and i
" materials, dimensions, levels, erection procedures_and other relevant detatls

I mctudmg bracmg, connectrons and foundatlcms



™

1043 ERTN |
© .. .. The structural members of the fatsework shall be desrgned for Ioads which

044 | : | |
' - Adequate bracmg shall be prowded longltudrnal and transversely to ensure -

- that the falsework is stable and that significant horizontal movements
- resulling from the applied loads are limited. Additional bracing shall be

10.4

1041

ERECTION AND USE

General

. Falsework shall be erected on f irm and secure foolings and in the case of

bridges over streams, shall be safe from scour.

| “Matenats shall be sound and suffi crentty durable for the purpose intended.

Particular consideration shall be given to protection of timber against marine

- organism in brackish or tidal waters.

1042

Prowsron for Adjustment
The talsework shall have provisions for makrng adjustment to tevel where

~ the falsework is of tubular construction, screw jacks shall be provided at
~ both top and bottom of the standards '

'For other types of falseWOrk constructlon prowsron for a S|m|tar form of

adjustment shall be made.

Provrsron for Longltud:nal and Lateral Movements

P may result from longitudinal or lateral movements caused by thermal or
~: shrinkage effects. Alternatively, prowsmns shall be mcorporated in the
D :fatsework to permtt these movements ,

Bracmg

S prowded after erection of the falsevvork |f in the opmron of the Engineer the

1045

"fatsework is not sufﬁmently ngld

Foundatrons S : S S
The foundations of the fatsework shall be desrgned to prevent excessnve

.. settlement, including relative setttement between adjacent supports and
. - rotation of supports... . :

P Individual footings and groups footlngs shatl be de3|gned atso to satlsfy '
R stability cntena . SRR , . :

."Where the foundatron matenat can become saturated with water the

< foundation material can become saturated with water, allowance shall be
... made. for. possible reductlon in -bearing capacny, consequent changes in
" stability, and increased settlement or heave of foundatron Beanng surfaces
. of footings shall be honzontal L :

o Footings shall not be founded dlrectty on fltted ground wrthout the consent of S
e the Englneer Refer atso to Clause 10.4.6 below ' : . B

- Foundatron material such as soil, fi tlrng, or other matenals whrch are soft -
“ and compressrble or which may be subject to erosion by water shall be

R removed as requrred to e)(pose a suitable foundatlon

Sl Where stich materrats have been removed the excavatlon may be backfrlled
i te the required leve! by’ compacted stabilised crushed rock or equivalent
Ll _;contarnmg ot less than three (3) percent cement to the satisfaction of the_ _

¢ w0 Engineer. ;No such- .excavation . shall be backfrlted wrthout the pnor A

o eXamlnatton and the consent of the Englneer Ll . :

TS10 3



~ Foolings supported directly on the ground near surface level shall comprise

concrete bases, limber and bed logs, or other types of materials approved
by the Engtneer Where Contractor proposes to use timber bed logs, they

- shall comprise sound tlmber of drmensrons not less than 200 mm wide and

100 mm deep. - o _ ,_
Timber bed logs, whlch in the oplnron of the Englneer do not satrsfy these

requrrements shall be removed from the site rmmedlately Unless approved
- otherwise, each bed log shall be bedded for its full length on net freshty
- placed concrele of thickness not less than 150 mrm.

The concrete used for footlngs or under bed !ogs shall be Ctass K220 (220
kglcm )or stronger

'f_;"Base plates for the fatsework standard shall be tocated to ensure unlform
~ bearing pressure under each footing. Where timber bed logs are used base

plates shall be placed not less than 600 mm from the ends centrally within

© the width of bed logs. Comprise driven ptles bored cast -in- place concrete

10.4.6

' plles or other surtabte type of foundatron

Test Loadlng

S The Contrattor shall altow for the falseWork or the foundattons of talsework g

-+ to the best loaded if so required by the Engineer. The test load shall be
- applied for a period of 48 hours and shal! be equlvatent to the deS|gn load.

047

The deflection and settlement under test shall not exceed 1/300 of the span ,
of the mernber betng supported Testtng shall be at the Contractors'
¥ expense c : ‘ S t -

Dramage B

The Contractor shatl prowde adequate for stormwater to prevent scour of

 falsework foundations. Prior to commencement of erection of the falsework,

“the ground surface under the falsework shall be shaped, and if necessary
- filled to bring the site to a suitable level, to prevent ponding of water in the
- vicinity of the falsework footings. Foundations on batters shall be protected '

-~ against scour dlrectrng drarnage away from the falsework. .

‘_'Atl dralnage trenches pipes and dnrersmn channets shall at all trmes be -
. maintained to he satisfaction of the Engineer. Where roadside drainage
channels - pass through the site, the Contractor wrlt be responslble for

malntenance of this dralnage

' 1().4.8

Setttement of FatseWOrk

e falsework settles dunng constructton to and extent whtch in the Engrneers ’
- opinion appreciably alters levels of the supported materials those shown on - .

.. the Drawings, the Engineer may stop the work and require rémoval of the = - .
supported materials and a through remodelling’ of the falsework Thts wWork - -

o shall be camed out at the Contractors expense

10 5 REMOVAL OF FALSEWORK

- to the commencement of the work by the Contractor shatl be restored

* As soon as practicable all fatsework |nc|ud|ng ﬁtl and other materral ptaced -

to facrlttate construction shall be removed and ground levels as extstlng prior

unless’ shown on the Drawmgs or as dlrected by the Engmeer

| 1_The Contraétor shall submit details of the method he proposes to use to g

retease fatsework two weeks prior to commencmg thls operatton
S : : TS 10 4 o

L ©



. A‘.\ﬁw.ﬁ

€3

* No falsework shall be released until the Engincer gives his wrilten consent.

Provision shall be made to permit an even and gradual release of the
falsework. Where shown on the Drawings the Contractor shall provide for
the release of defined sections of the falsework. .

10 6 PAYMENT

- Measurement and Payment for Falsework and Scaffoldmg will not be made

excluswe!y and all costs incurred by the Contractor in complylng with the

requirement of this clause shall be deemed to be included in the rates and

lump sum prices entered in the priced Bill of Quantities for works which

incorporate the requirements of Falsework and Scaffolding. These shall

include the entire cost of compleling the woik including materials, labour,
~ equipment, transportation and any other associated costs.






TABLE OF CONTENTS

SECTION TS 11. BEARINGS

-11.1° GENERAL ... RO ettt e et TS 10-1

112 ELASTOMERIC BEARINGS-LAMINATED-SUPPLY ............... TS 10-1
11.2.1 _General..........'....; .......................... SO TS 11-1
1_1..2'.2 E_Ia.st_omer........;_;....;........;..;-....' ........................................ TS .11-1
".11.2.3_ Begfing's..._-..f ................. e et TS 111
1124 Delivery of Bearings ................ et TS 113
_ _:1'1.2'.'_5 Test é;gnif;cates' ........... ............. TS 11-3
113 ELASTOMERIC BEARINGS-NSTALLATION v TS 115
o 1?.3{.1_ Ma‘rki.n'g'alnd_ D_e.l._i_\)ery of Eléstt.)meri(':.Bearings..'...'.........:.TS 115
LY Installation of EIastomeric Bearings.........................TS 115
114 MEASUREMENT AND PAYMENT .. ..o e TS 116






112

L iThe etastomer to be used in the manufacture of the bearlngs shall be tested -

M4 G .
~" " This section covers the general and spemf c requrrements for the supply and

" installation of the bridge bearings which shall be in accordance with the
, requrrements of this Specrf ication and as shown on the Drawings.

SECTION TS 11. BEARINGS

GENERAL

The Contractor shall exercrse the utmost care in setting out and frxmg all
bearings in their correct posilions, and in ensuring that uniformity is obtained
in all bearing surfaces. Bearings shall be handled with care and stored
under cover by the Contractor. The Contractor shall be responsible for any

- cosls mvo!ved in makrng good damaged whrch may occur after delivery.

- Expansron bearings are desrgned and dlmensroned for installation at a

nominated temperature. Where the temperalure is likely to vary. by more
than + 5 degrees Celsius from the nominated temperature, the Contractor

~ shall request the Engineer to give a dlrectton regardmg any allowance which
' shall be made msettrng the beanngs . _

. ‘.11.2;_1

: ELASTOMERIC BEARINGS LAMINATED SUPPLY

General : e e G
All beanngs shall comply thh the requwements of AASHTO M 251

- ‘Laminated Eta_stomenc Bndge Beannqs except where mod|r ed by this -

 Specifi ication.

SRR Beanngs shaII be made from natural rubber and other matenats S0

- compounded ‘and cured as to give the properties: ‘specified. . However, - |

- consideration will be given to the use of elastomeric materials other than "

natural rubber, subject to approval of the Engineer to -any variations

~.. proposed to the properties specified. Layers of elastomeric material shall be

.. bonded to the steel plates.during- the vulcanisation in a mould under
~ pressure. Bearings shall comply with the dimensional and shear and

o compresswe strffness reqmrements specn" ed in Tab!es 11 1 11 2 and 11.3.

Elastomer

" as set out in Table 11.1 These lests shall be done at an'approved laboratory

- and two days notice shall be given so that preparation and /or testing of the
;" . specimens may be observed by the Engineer, if so requrred Three samples -
5 shall be taken from every 250 kg batch of mixed etastomenc materral and
- eath sampte shatl meét the requrrements specrf ied. : : :

'Matenale which does not comply with the reqwrements stated ln Table 11.1

shall not be used ln the manufacture cf the beanngs e

. AII testlng shall be at the Contractor s expense

11?3 Beanngs N
A " a. ;_,._:To!erances on drmenswn

= Bearings shall: be manufactured to the dtmensmns as shown on the

| . Drawings within the tolerances given in Table 11.2': Bearings which do .
: -__not comply Wrth the requrrements specmed may be rejected

TS11 1



b. Testing
i. General

All bearing shall be tested at the Contractor's expense. Tests shall be.done
at an approved laboratory and in presence of the Engineer or his
Representalive who shall be given days notice of the tests. The equrpment

used for testing shall be capable of determining compresswe and shear .
- loads to within + 3% and deflections to within + 1%. Where necessary to

achieve the specified accuracy of testing, equipment shall be calibrated and
-~ results obtained corrected accordingly: Bearings shall only be tested after a
B m;mmum penod of two days elapsed after pressure mouldlng :

: iri.__‘ Strffness in Compressron

" Each beanng shall be tésted for strffness in compressron The rated toad at '

- zero shear is as shown onthe Drawmgs

c Beanngs which exceed the felevant tolerance glven in Table 11 3 on the
i compressrve strﬂness as shown on the Drawrngs may be rejected

il Strffness in Shear

After completion on the tests. on the strﬁness in compressron atl beanngs -

shall be tested in shear. (The rated Ioad at maxrmum shear deflectlon

L capacﬂy are gaven on the Drawrngs) _ ‘ .
" The effective shear stifiness at zero shear is shown on the Drawrngs L

- Bearrngs which exceed a toterance of +20% on lhIS shear shffness shall be
'3_?- rejected : oo -

‘ iv. TestWth Applled Rotatron :

o One representatNe beanng selected by the Engrneer from every twenty' L
- "bearings, or part thereof, of each siZe of bearing shall be tested. Bearings to

- be tested shall be subject to an angular rotation equivalent to the rotational

-~ capacity at rated load at zero shear rounded to the nearest 0.005 radian (or =~ '.
- given on the Drawings in the case of non-standard bearings). The angular -
~rolation shall be applied at right angles to the Iong axrs of the beanng whlte

applymg the rated load at zero shear

~ On completron of rofation test the beanng shalt agarn be Ioaded in
compression in accordance with Clauses 11.3.3.b.ii, ‘above and its

- compressive stiffness determined. Should this stiffness differ from that

-+ .- previously determined by more than 10%, the bearrng, _and those beanngs
' represented by it, may be rejected . o e

:‘?_"V'. . Vlsua! faults

o ;:Dunng the tests for compressron and shear strffness and under rotatron o
* close observation of the bearings shall be maintained. so as to detect any
-~ fault or variation due to lack of e!astomer to steel bond mrsp!aced ptates or L

- rnadequately cured elastomer etc T o _
* Should any beanng exhrb]t any sign of falture such as A -_ : S
-+ splitting - o S
' permanent deformatron or AT S T
. srgnrﬁcanlty irregutar or unsymmetncal surface butglng

' then unless the Contractor can demonstrate o the Engineer that the fau!tn_ ;' o

_can be rectrﬁed satrsfactory, such bearmgs shall be rejected IR
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Dehvery of Bearlngs S
No bearings shall be delivered to site prior to the Engineer nolifying the

_ Contractor in writing that the proposed bearings are acceptable, The issue

of such notification will be dependent on each individual bearing complying

. with Clauses 11.2.2 and 11.3.3 of this Specification and exhibiting

"11._2'.5

: satrsfactory workmanshlp

Test Cemﬂcates . :
The Contractor shall supply a copy of the test cemf cates showing detalls of

. the results from the tests set out in Clauses 11.2.3, and 11.3.3.b for each

sample of the elastomer used in the manufacture of bearings, and of the

- hardness and stiffness in compression of the bearings and note whether any

' Propertresl s Meth.ods of Test . | " Réquirement_s
Hardness S .. ASTM D 2240 . - S 48 min
UltlmateTensne ERE , s ;
Strain ol I o . 5.75min
Tensle | e T oo '
Stengtn | - ASTMDA2. oo 7.5 MPa min
Tear - . ' ' .
Resistance_ ASTM 0624 Dre C - 400 kNlnj m|n
_ ASTM D 395 Melhod B S _
S ggtm pressron - (22 hrs 70 degrees C ' 25% max
' - Celsius) ST -' ;
T T T T T ASTMD 1149 e
- | Ozone = S Mo cracking visible by eye
| resistance = O/o strain at 40 degrees after 100 hrs '
. IR (‘elsrus +1 and 1 ppm | - - .
Maximum Permissible
: change in properties
Sl o | Hardness +4
Acce'erat_ed | AsTMDSI3 TR L
Agemg L .| Tensile Strength :10%
o T . | Ultimate Tensile Strength
TR IR -15%
Slatistic - . : T
| compression | _j.ASTM-Dsﬁ S \{elq\es_ to be reeerded
: and shear **_; :

g tolerances have been exceeded or whether any faults have been observed

Table 11 1 Propertres of Elastomer

Ewdence of recent tesllng of ldentlcal matenal may be accepted by the
Englneer Sy R RS L .

: f'f - **Three samples perjob where requrred by the Engmeer |
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Table 11.2 - Tolerances on Dimension

o in the manufaclure of the beanngs

S Table 1 1.3 To!erances on Compress.-Ve St;ﬁness T

~These dimensions may be determlned be problng or drllllng a small
" diameter hole subsequently plugged‘wnh |dent|cal matenal to lhal used

_ Tolerance {mm)
P , Reclangular T Rectangular ,
Dimension s350xt70mm | £350x170 mm
S “and " and
Circular - Circutar
: <330mm@ . <330 mm@
Plan dimensions 2.0 . #40
Bearing thickness - o T {“
T<100mm - SO0 10 '
T>100mm . 20| 20
Rubber side cover .. 200 Co A0
Outer rubber layer thickness + P05 0.5
Inner rubber fayer lhrckness* o ST 205 . 105 '_
Out of parallel between top and A AU
boltom surfaces, or between any <10 S 32,0
two non- adiacent plales* D R

AT
Lot

Compresswe Deﬂecilon * Layer Thxckness Tolerance -
(mm) (rnm) ' (%)
T 6 T30
<075 R RO
ERENS N 9121518 . | . 25
e 07510 1.25 O L
S 9,12,15,18 - 20
1.25t04.0 TR R SRR HRNEIN AP SR
SRR 9421548 - | 20
R T S 8 S 2'07_-_-_
. 251040 RS 2
At 19,12,15,18 S [
_>4 S RN Lo
R f=,-9‘l21518 o
© Note The tolerance for compressive stiffness is based on allowances for Ll R -

- variations in propemes of elastomer, Iayer and overall b_eanngs '
thicknesses and measurement of compresswe deﬂecllon 2

o _As measured from 0.1 to 1 1 times the rated compressrve load at A
: zeroshear ' S , TR I P o



1.3

11.3.1

: ELASTOMERIC BEARINGS INSTALLAT!ON

Markrng and Delrvery of Elastomenc Bearrngs I
Each elastomeric bearing shall be clearly labelled or marked with the part

~number or type, or other specrt" ied identification number

The beanngs shall be wrapped in a double thickness ot remforced paper

- lapped and taped. They shall be packed in timber crates, with styrene

inserts and packing to prevent movement and to protect corners and edges.

" The crates shall be of substantial constructron well braced and strapped

 and marked with the contents

: 11.3.2

: Care shall be taken to avoid damage to the bearrngs durmg transport and

handling prior to and during mstat!atlon _

Instaltatron of E!astomenc Beanngs L
a. Beanng Pedestats T

: Pedestals shall be cast monotlthlc wrth the substructure concrete with

- aggregate not less than 10 mm diameter. Alternatively they may be cast

 afterwards with a constructton joint set at least 25 mm below the top of the
:_supportrng concrete or bonded to the concrete wrth an approved bondrng

agent after scabbllng | A _ S
Pedestals shall be cured in accordance wrth the requrrements of Sectron TS

. 8 thls Specrfrcatlon for a mlnlmum penod of 7 days.

. '_The bearrng pedestals shalt not Ioaded before 10 days after castrng

o Cored holes shatl be provrded in the posrtron as shown on the Drawmgs

' Upper surt‘aces of pedestals shall receive a Ctass 2 frnlsh in accordance

B with the reqwrements of Section TS 8 of this Specification.

Tolerances on line and level of the bearing surfaces shall in accordance wrth -

- the requirements of Section TS 8 of this Specification with the additional

~ requirement that the permissible deviation at any po:nt under a 300 mm
_ stra(ght edge placed level in any direction is 1mm -

b. Mortar Pads S

' Mortar pads where shown on the Drawmgs shatt be a strff cement mortar :

as specrf ed in Seclion 3 of this Specrﬂcatlon _ _
Concrete surfaces shatt be treated as for pedestals before ptacmg mortar -

| “and shall be cool and damp rmmediately before mortar ptaclng

Mortar shaII be compacted by hammermg and shalt be trowelted and

- extended a minimum of 25 mm beyond the bearlng edge and frnrshed to a

neat |nct|ned face. .

' Finish and toterance shall be as for pedestals The mortar shall be cured . _
© " under damp hessian for 7 days or atternatlvety as consented to by the R
Englneer : SR : ST '

Installatron .

: Etastomerrc bearlngs shall be accurately atlgned of the pedestals or mortar o
pad in the posrtron shown on the Drawrngs _

The superstructure concrete if cast in place rnay be cast drrectty over the .' ;
' _beanngs provided that there is no disturbance to the bearing during these -

s operations and also that there is a minimum 25 mm horlzontal extensron of_ B '

S the concrete soff t all around the bearing edge

TSNS



Where steelwork or precast concrete is to be placed on the bearing the
member may be placed directly onto the elastomeric bearing. If any gaps
greater than 1 mm occur then the member shall be lifted to permit coaling
the top of the bearing with an excess amount of an approved epoxy mortar

“and the member reseated. Any excess of mortar squeezed out is to be

removed immediately before it has set and the beanng cleaned and

. adjacent surfaces made good

1.4

: Placmg of the beanng, mortar and steel or concrete member shall only be

carried out in the presence of the Engrneer or his representatrve and the
bearing shall be temporarily restrained as necessary to avord any

- dlsturbance in posrtron durmg member ptacrng operatrons

_MEASUREMENT AND PAYMENT

Elastomeric Beannq Pad

i Measurement for payment for bearrngs shatl be based on the number of :

"~ bearing pads supplied, inspected and accepted by the Engrneer and

, mstalled in accordance with thrs Specift catron

S ‘Payment for beanngs will be made at the rate entered in the prtced BrII of
' Quantities which shall include full payment for providing all labour, materials
. tools, equipment and any other work incidental to the supply and mstatlatron
- of the bearrngs ‘

- Payment for the rtem wrll rnetude handlrng, storage temporary supports
- placing, construcltion of bearing pedestals (where applicable), placing
holding down bolts (where applicable) and frnrshmg and no separate -

payment erI be made for any of these.

o Categones of work to be pard under thrs ctause are as foltows _ o

3 Des"”pt'o’_‘_ | Unitof Measurement
: (316mmx316mmx41 mm) Pl o T
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