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8.1

~_ clauses.

- SECTION TS 8. CONCRETE REPAIRS

GENERAL . . : . oo
. This section of the Technical Specification covers the general and specific

requirements of concrete repairs. It shall apply wherever concrete repairs are

 required within the works or specitied in this and other Technical Specification

. This section covers the repairs of concreto as shoWn ori the Drawmgs dr ordered
~ by the Engineer. The supply and placing of concrete and reinforcement and the

supply and use of epoxy resins are covered in Sections TS 3 and TS 10

~ respectively of this Specitication excepted as modified below. ~ .

- 8.2

8.3
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* IDENTIFICATION OF DEFECTS el e e
_ The defects 1o be repaired shall be as shown on the Drawings or as directed 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 - |

allows assessment of the defect to be made. In addition the Engineer may direct

that the defect be exposed or further exposed prior-to giving consent to the
method of repair, - i bl s e L 1

© REPLACEMENT OF CONCRETE =
" Where shown on the Drawings or ordered by the Enginger areas where concrete

s to be replaced shall have the existing concrete to the limits assigned by the
... Engineer. - . e L .

- The Contractor shall submit details of the proposed of removal of the concrete to

"“the Engineer for his consent prior to commencement of any removal operations.
Where concrele is to be removed from a load béaring struclure the Contractor

. shall submit for the consent of the Engineer details of his proposed _t_nethod of

support of the structure. e A e o
The area to be removed shall be marked with saw cuts 20 mm deep, cut on
straight lines. Corners shall be rounded to obtain-good contact between the
existing 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 lo 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 hammer and the type of

- pint on the tool to be used shall be subject to the consent of the Engineer.

7 The Céni(éic?:i{dféhéfl‘ ensurethat the reinforcement is not damaged during the

- concrete removal process. Any reinforcement damaged by the Contractor shall

-+ be repaired at the Contractor's expense in a manner as directed by the Engineer. '

" After removal of concrete the area shall be flushed with high pressure water or -~
- other approved method to remove loose materials and dust, Air blowing may be

. - used if the‘cqmpres’s'or is lifted with a functioning ofl trap: ool

‘Where more th

Beinfof_c‘em‘e__r'it S

han the perimetér of a reiaforcement bar is exposed concreto shall

~ be removed to a minimum of one and one half bar diameters beyond the bar.



8.3.3

- Loose scaly rust on the reinforcement shall beremoved. Tightly adhering mortar,

if sound, may be left on the steel.
Where the Engineer so directs the suiface of the reinforcement shall be prepared

- to Class SA 2 ¥2 in accordance with AS 1627 “Metal Finishing — Preparation and

Pretreatment of Surfaces” or equrvalent standard Thls shall be carried out using
water blastrng ' . ST

Where reptacement of réinforcement is reqwred due to corrosion of 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 shatt drrect whrch method |l any, ot the above is to be
- adopted. - S e : Lo

Coaling ot relntorcement shall onty be carned out if ordered by the Engrneer

g Concrete J S . . - :
. Priorto replacement of concrete the exrstrng concrete sun‘ace shall be treated as

directed by the Engineer. This treatment may consist of saturatrng the existing
L concrete and/or coaling the exrstrng concrete wrth a bondlng agent

E The concrete may be reptaced with erther a Portland cement concrete or an
- _epoxy concrele as directed by the anmeer - e :

“Replacement of concrete, including formwork placmg and cunng shall be in
accordance with the requirements of Section TS 3 and TS 10 of this- Spectlrcatron L

except as modified below. -

Details of the mix desrgn for concrete rntended for use in repair WOrk tc be carned _
. out in accordance with this Section shall be submrtted to the Englneer at least srx :

0 {B) Weeks before concrele work i is to commence

. No concrete shall bo placed until the excavated area has been rnspected by the

- 84

841

~ The mix shatl have a minimum cement content of 410 kg/cm3 and a maxrmum

.. waler cement ratio of 0.40. Where directed by the Engineer a mixture of 65 %
-+ Portland cement and 35 % silica fume shall be ‘used for the cement The

maxlmum aggregate srze shatl be 10 mm. : : SR

Englneer and his consent obtamed in writling.

'REPAIRS TO CONCRETE )

‘__Non Injectrcn Ftepair T DLl e e
. This clause covers the repalrs of cracks whtch are wrder than 0 1 mm and whrch

are clean or are capable ol betng cleaned

'.Where shown on the Drawrngs or ordered by the Engineer repalrs shall be':"‘

S N carned out by Vi lng the crack toa wrdth ot 5 mm al the eurface

. Where the cracks are in honzontal surtaces and are to be lrtled wrth epoxy by'._ S
~ gravily flow the top surface shall be Chlpped or sawn to form a small trough to .7 .

- j provrde an rnlel for the pounng of epoxy |nto the crack

~ Cracks wider than 6 mm at the surface shall be lttied W|th an epoxy concrete o :
~ which contains a mineral filler. The Contractor shall submit detarls ot his -
: proposed method of reparrfor the consent of the Englneer el '

,,,,,,

.. - Any lmes or sptlls of epoxy shall be rmmedrately removed and the reparr lmrehed o

- . toaneven surlace

T$8-2 .
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- Whore pouring of epoxy cannot be used an approved epoxy adhesive pully or
- drypack cement mortar shall be placed into crack and trntshed to a smooth even

8.4.2
0 Where epoxy injéction repairs are shown on the Drawings or ordered by the

: surlace

St_ructural Crack Repairs by Epoxy Injection

- Engineer the Contractor shall submit to the Engtneer lor hts consent details of an

K epoxy resm suzlable for crack m;ectron _
'_ The crack shall be “V”ed toa wrdth of 25 mm at the surface The surface shall be

then be cleaned free from dirt and broken concrete and any area oil or grease

© = ghall be cleaned with solvent. Hole10 mm in diameter shall be drilled to intersect

- thé crack 50 mm below the surface wilh spacmgs as shown below.

- a. Where the crack does not extend the full depth of the member holes shall be

- gpaced at the ‘desired depth penetratlon For cracks less than 0.15 mm wide
~ the maximum 'spacing shall be 150 mm. '

_ b Where the crack extends the full of the member the holes shatl be spaced as

shown:

(|) For members 0. 3 m or less in thlckness holes shall be drilled in the crack
- on one side only and spaced at the thickness of the member.

(||) For members greater than 0.3 m thick and less than 0.6 m thick holes
shall be drilled on all avatlable sides and spaced al the thickness of the
member.

(m) For members greater than 0.6m thlck holes shall be drilled generally as
~in (ii) above but subject to the dlrectlon of the Englneer o

The Engineer may d|rect that |ntermedrate holes be drilled to monitor the tlow of

L mjected epoxy.

: Nlpple stems shall be bonded in each hole and the wmded crack filled with an -

approved epoxy putty. If 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 nlpples shall be removed except lor the nipple at the Iowesl point. ,
The resin shall be pumped into the nlpple until the epoxy appears at the adjacent

- stem. After a nipple to the acljacent stem the pumping shall 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 lnjected shall always be the lowest and the injection shall
i progress upwards. S _

__ Final cleanmg of the concrete surface shall be carned oul after the grout is seven
days old. The injection valves and the hardened sealing compound shall be

. removed from the surlace of the concrete.

Repalr of Spalled Concrete :
The repatr of spalled concrete as shown on the Drawmgs or ordered by the

_ _' Engineer shall be carried out in accordance with the requirements of the vanous
g '_ clauses of thls Sectlon ol the Specmcatlon as appropnate

MEASUREMENT AND PAYMENT

- Measurement and Payment for Concrete Ftepalrs wrll not be made excluswely
" and all costs incurred by the Contractor in complying with the requrrement of this

clause shall be deemed to be included in the rates and lump sum prices entered

TSB 3



~ in the priced Bill of Quantities for works which may need to incorporate the
- roquirements of Concrete Repairs. These shall include the entire cost of
completing the work including materials, labour, equipment, transpoitation and

any other associated costs and |n partrcular shall be deemed to include, but not

~ be limited to, the following:

-1) -~ Removal and replacement of concrete surface preparauon cleanmg

* - : existing reinforcement, supply and placement of new reinforcement, coating

of reinforcement (|f ordered) and supply, resurfacing aggregate exposed

. concrete and reparr of spalled concrete, placemenl and curlng of new
~concrete. ' : . . :

2)' crack sun'ace preparalion, supply and pIacemenl of epoxy to be mjected

- into cracks, drilling of holes for mjectlon valves and supply and placement - -

of mjectlon valves

| 3) :f'surface preparatlon supply and apphcatron of sprayed concrete and cunng
~ of ﬂnrshed concrete. - . L ;e .

CT88-4 0
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9.2

SECTION TS 9. FALSEWORK AND SCAFFOLDING

'nGENERAL

This section of the Technlcal Spec:trcatton 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 bridges, weirs,

buutdmgs and the fike, or specified In lhls and other Techmcat Specutrcatron
This seclion covers desrgn erection and removal ot tatsework used to support

~_ steelor concrete cturmg erect[on : - SR o
o Supply and placement of concrete shaII be in accordance wrth the requrrements

of Section TS3 of this Spec;trcatlon

o -Falsework is defined as the structural system reqmred to support the permanent
-+ . structural components, matenat p!ant equment and personnel reqmred in the
. construction of the works. o 8 ST

The structural system comprises foundattons and aII structural members

suppomng the formwork orsupponlng permanent structural components

FALSEWORK PROPOSALS

= All eréction gear, falsework, props, Access ways, scaftotdlng, platforms, railings,
-+ erection and dismantling procedures and the like shall comply wrth the relevant
o reqwrements of any local scaffoldlng reguldttons ‘ :

S f reqmred by the Engmeer details drawmgs and desrgn calculatrons shall be

~ 4 submitied for conseént at least four (4) weeks prior to commencement of falsework

manufacture. Submission of falsework proposals and subsequent consent by the

L Enginger. shall in no way affect the responsibiity of the Contractor tor the proper

L .;_desrgn and constructton of the talsework system. . ..

The submttteo (‘.omputatlons and - drawmgs shall have been certltled by an

B engmeer eXperrenced |n structural desrgn

193

f[DESIGN _ - B L
© - Falsework shall be of sutllment strength to carry aII apptred loads, including

L erectlon Ioads \nbratlon etfects and load - concentratrons produced by

_ . prestressing operations, wind and water loads, including flood debris and drift
- where applicable. Falsework for presiressed concrete shall be of a design which
-~ ghall -permit the application  of presiress without damage to the completed
- structure. The desrgn shall allow removal of the tatsework wrthout damage to the

N - finished work.

--:;'Falsework sha|t be des.lgned to wrthstand all forces resulttng trom the loads as
- specified in.this: Clause or, in the case of falsework used to support concrete

works, from the loads specified in ACl 347 ‘Recommended Practice for Concrete

f‘f,’FormWork’ and the Indoneslan’ Loadlng Code (PM[ 1970 - N.I. 18), whichever
produces the most srgmfscant effect, and any additional loads that may be

imposed on the falsework during construction, The design shall take into account

_' ~ the magnltude dlrectlon and duratlon of these forces tndtwdually and collectlvely
The desrgn Ioads (other than those in ACl 347 or PMI 1970 N I 18) shallbe —

'_'Dead load - this “shall 1nc|ude the weight - of torm falsework, wet concrete
. _re;ntorcernent slesl sections and any other material. The density of wet concrete,

TS89



including reinforcement shall be taken as 2700 kilograms per cubic metre. The
densily of steel shall be taken as 7850 kilograms per cubic metre.

Supenmpoeed load — this shall include the weight of workmen, plant, equrpment
and runways, stacked material and an Impact allowance equal to 25 per cent of
the all up werght of any mechanically operated ptant ' e

‘In no case shall the supenmposed load be less than 2 kPa (0 02 kg/cm"’) (plus

- the weight of stacked matenal) on the plant area of the finished concrete or a
single isolated load of 2.6 krIoNewtons applled at any pornt of the struclure,
“whichever is the more severe.: :

Wind load - this shall be 2.4 kPa (0 024 kg/cm*) minimum actrng on the exposed

- area of falsework, formwork and any object supported by the fatsework or
formwork. _

* Other loads - these shatl lnclude any specral condmons Ilkely 16 occur during "

*..~ conslruction, the effects of prestressing, construction stages and removal of

falsework. Reference shall be made to the releVant sectron on Bndge Loads I the

o Bina Marga Bridge Desrgn Code. .

Horizontal loadmg ~ this shall’ include wmd Ioadlng, hOrlzontal surge Ioadrng

~ equal to 25 percent of the all up weight of any mechanlcaliy operated plant and

' Ioadlng occurrmg durrng construction.

~ Inno case shatl the de3|gn value of the honzontal Ioad actmg and any drrectron

e . be less than 1.6 kiloNewtons per metre applied at the edge of deck or 3 per cent

of the tolal dead load, whichever is the greater .

Unless specmed otherwise, the de3|gn of all fa!sework members and connectrons
- shali compIy wrth AASHTO HB 14 ‘Standard specrtrcatlons for hlghway Bndges 3

- and ACI 347.

Falsework members supportrng concrete shaII be desrgn to tlmrt detlectlons to ’
prevent cracking of previously cast sections due fo subsequent casts: Deflections

.. of beams and dimensional changes in other members and connections shall be

limited to ensure that the erected steel- members .or- finished . concrete (as
appropnate) is wrthln the specmed tolerances forline Ieve!

" The Coniractcr shall make a!towance for the deﬂectrons and toundatrons e

selllements due to loading prestressing (if any) dunng the progress of the work,

R 1o ensure that the completed work shall conform in respect of att levels and

g drmensrons shown on the Drawmgs or specmed elsewhere

. The falsework shall be such as to produce the least practrcable obstructron in thel :

. waterway area or vehicular or other access. Clearances in the talsework shown S

S }; on the Drawrngs or specmed shall be provrded

_ '-_‘The computatlons submilted to the Engrneer shatl state all desrgn assumptrons' - R
- and shall include a detailed analysis of the forces, stresses; stability, deflections
* and other dimensional changes due to loadlng in all members of the falsework :

) ':f':j:;'The drawrngs shall be fully detalled mcludlng all member sizes. and matenals '

dimensions, levels, ergction’ procedures and other re|evant detalts includlng o

_ :]_" bracmg, connectlons and foundattons

0.4

" Falsowork shall be érected on fif and securé footmgs and m the case of'
- bndges overstreams shalt be safe from scour = . e

:E“EC‘”ON AND USE -;f SRS

General

| : | -TS_Q —2 ' ;';'
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. Materials shall be sound and suftlotent[y durable for the purpose intended.

. Particular consideration shall be glven to protectron of trmber agarnst maring -

9.4.2 -

organism in brackish or tidal waters

Provision for Adjustment - : ;
The falsework shall have provrsrons for maklng adjustment to tevel where the

- falsework is of tubular construction, screw jacks shatl be provrded at both top and

| . bottom of the standards

- 0.4.3

9.4.4

':*For other types of talsework constructron pI'OVISton for a srmltar form of

adjustment shall be made. -

Provision for Longltudmal and Lateral Movements
The structural members of the falsework shall be de5|gned for Ioads WhICh may

~result from longitudinal or lateral movéments caused by thermal or shrinkage

effects. Alternatively, provrs:ons shalt be Incorporated in the fatsework to permit
these movements S o _

Bracing ‘ SRS LR :
Adequate bracmg shall be prowded longltudlnal and transversety to ensure that
the falsework is stable and that significant horizontal movements resulting from

- the applied loads are limited: Additional bracing shall be provided after erection of -

. the falsework if, |n the opmton of the Engtneer the fatsework is not suttlcrently :

945"
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_'Foundatlons : S L
~The foundations of the falsework shall be desrgned to preVent excesswe o

_.i - settlement, including’ relatrve settlement between adjacent supports and rotatron
¢ of supports. ' O T _ 4 ‘

' Individual footmgs and groups footlngs sha!l be desrgned also to sattsty stabthty'

cnterta . R _ . :
Where the toundatlon material can become saturated wrth water the foundatton

~ material can become salurated with water, allowance shall be made for possible |
. reduction 'In’ bearing capacity, consequent changes in slability, and increased -
" settiement or heave of foundatton Beanng surtaces ot footmgs shatt be

B honzontal

‘ Foottngs shall not be founded dlrectly on. fllled ground wrthout the consent of the ,
‘Englneer Refer also to Clause 10.4.6 below, : .

~ Foundation matenal such as sort tlltmg, or other matenals whrch are soft and
"~ compressible, or which may be subject to erosron by water. shatl be removed as

v o '»reqwred to exposeaswtable foundation. '~ " o o
",Where such matenals have been remOVed the excavatton may be backttlled fo

. the required level by compacted stabilised crushed rock or equivalent containing

. . not less than three (3) percent cement, to the satisfaction of the Engineer, No

" such excavation’ shaII be backtt[led wrthout tho pnor examlnatlon and the consent

o ot the Engrneer

Footmgs SUpported dlrectly on the ground near surtace IeVel shatl compnsek
i+ coneréte bases, timber and bed logs, or other types of materials approved by the
.-+ Engineer. Where Conlractor proposes to use timber bed logs, they shall compnse L

o : sound ttmber of dtmensmns not Iess than 200 mm W|de and 100 mm deep

o TSQS



-« Timber bed logs, which in the opinion of the Engineer do not salisfy those
: requirements, shall be removed from the site immediately. Unless approved

otherwise, each bed log shall be bedded for its full Iength on net freshly placed
concrete of thickness not less than 150 mm.

The concrete used for too’ungs or under bed Iogs shall be Class K220 (220
kg/cm"’) or stronger. . ‘

Base plates for the falsework standard shall be located to ensure unrform bearmg
pressure under each footing. Where timber bed logs are used base plates shall

5 be placed not less than 600 mm from the ends centrally within the width of bed

9:4:6 . ) : .
. The Contractor shall allow for lhe lalsework or the foundauons ot fatsework to _

logs. Comprise driven piles, bored cast-in- place concrete piles or other surtable
type of foundation. _

Test Loadmg

. the best loaded if so required by the Engineer. The test load shaII be applled fora

947

penod of 48 hours and shall be equivalent to the desrgn load. .
The detlecuon and settlement under test shall not exceed. 1/300 of the span ol .

the member belng supported Testmg shall be at the Contractors expense

-_'Dra:nage CRUAT -}-- B A o
" The Contractor shall 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

R bring the site to a suilable ievel, to prevent ponding of water in the vicinity of the -

. falsework foolings. Foundations on batters shall be protected agacnst scour

S _dtrectlng dralnage away lrom the falsework

"' A drainage trenches, plpes and dlversmn channels shall at all tlmes be

- maintained to the satisfaction of the Engineer. Where roadside drainage channels L

pass through the srte lhe Conlractor wnll be responsrble for malnlenance ol this

o dralnage

- 9‘.'-‘:?7':3 3

Settlement of Falsework

- If falsework settles dunng conslructlon to and extent whrch in the Engmeers
- opinion appreciably alters levels of. the supported materials those shown on the -

Drawings, the Engineer may stop the work and require removal of the supported

_materials and a through remodelling of the falsework Thrs work shall be carried L
; out at the Contractor’s expense SR . ,

REMOVAL OF FALSEWORK

As soon as practlcable all talsework lncludlng trll and other matenal placed to =
facilitate construction shall be removed and ground levels as ‘existing prior to the

- commencement of the work by the Contractor shall be restored unless shown on

7 the Drawrngs or as dlrected by the Englneer

_"The Conlractor shall submlt detarls ot the method he proposes to use to release '
- falsework two weeks pnorto commencmg thls operatlon SRR

o No falsework shaII be released untll the Englneer grves hlS wntten consent

. Prowsrcn shall be made to permlt an even and gredual release of the lalsework i
*+ Where shown on the Drawings the Contractor shall prowde for the release of .

B defined sections of the talsework

. ;-_T'Sig‘_ 4 o



9.6

" For bridgework ‘over navigable waters removal of the falsework shall include

complete withdrawal of falsework piles and foolings. After falsework has been
dismantled, temporary piles shall be cut back to a depth of 300 mm below ground
level. :

Under the propoéed road pavement the piles shall be cut back 1 metre below

- finished surface level. All temporary foolings shall be removed and excavations

associated with the falsework shall be backfilled in accordance with the
requirements of Section TS2 of this Specification. :

PAYMENT

Measurement and Payment for Falsework and Scaﬂoldmg will not be made
exclusively and all costs incurred by the Contractor in complying with the

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

- completing the work including matenals, labour, equipment, transportation and
: any other assoc:ated costs.
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~ SECTION TS 10.EPOXY RESINS

SCOPE

‘ This Specification covers the'suppIy and application of e.poxy resins as coatmgs

adhesives and structural systems rn the construction, maintenance and repair of

concrete s!ructures .

“GENERAL .
The Contractor shall employ, or seek the advice of, personnel experrenced in the

~ use and application of epoxy materials in the construction of the works, and shall
' provrde the Englneer with evrdence of such experlence before of commenced.

: ':'Epoxy CosinG may be modlf'ed by the use of ﬂexlbrllsers plastrcrsers dilutants,

filters, and pigments, subject to the consent of the Engineer. The choice of the
proper system for a given application shall be based on the modulus of elasticity,

. .creep-characteristic, rate of heat development, and quanlity of head developed
-+« during curing. The Gontractor shall seek the manufacturer's guidance as to the
. most suitable system for the - required -application and shall abide by the

o manufacturer s recommendatrons as to properues of the materials to be used. '

Adverse envrronmenta! condmons wil severe!y affect the performance of the
. epoxy resin, and the Contractor shall schedule his work to coincide with suitable
- . environmental, condrtrons or prowde a favourab!e aﬂmcral environment at his

CEXPENSE. T i oo T
. The Contractor shall be solely responsrb!e for the performance of lhe epoxy resin

‘_‘and its complrance wrth the’ requrrements of this Specmcatron and the Drawings.

MATERIAL

General o PR O T e
- Epoxy Resrns shaII untess otherWrse shown on the Drawangs or consented to by'

- +the Englneer, comply Wrth the requlrements of ASTM C 881 Type 1 2 or 3 as
g appropnate R _

The epoxy resin used for a pamcular jOb shau have propemes surted for lhe job

o _appllcallon as recommended by lhe manufacturer o

| '1'0'-_3;.2

Deflnitlons

:_‘For the purpose o! thrs Specmcatron lhe fo!lowmg deflmtrons erI apply
Adheswe D An “adhesive is a ‘'substance capable of
Sl holding solid materrals togeiher by surface
LT e e e attachment R '
. EpoxyResin T A fesinous polymer conialmng more than onie

"7 gpoxidé group per molecule and which is

. capable of being converted to a useful -

-, =« lhermoset . form . by reaction -with a second

. .~compenent called a hardener. The converted
~ " materials’ are also referred to as epoxy resin.

. Hardener oo Chemicals resinous in form capable of -

reacting with epoxy groups in epoxy resins to
. prodiice a c¢ross-linked polymer They usually
i j;- conlaln amrne or amrde groups .

TS10 1



Flexibilisers and Plasticisers * ° These are ‘- usually long chain liquid
compounds added to the epoxy resin. Some
react during curing to impact a degree of
resilience and toughness to a normally. rather

... rigid system. Olher are non-reactive and are
- ccmmonty desc'_ribe_d_ as pla'sticise'r's.

Fillers, extenders These are finely drwded non- reactlve mert matenals added
to epoxy and Prgments_ resins to modify certaln propertres such as consrstency

) densrty, and cotour :

. ,‘Aggregates Stable non- reactwe msnerals ot specmed srze gradrng. whrch haVe
..., adequate hardness and strength. Aggregates and sands used for Portland
. _cement concrete are usuatly satrsfactory, but must be dust tree and oven dry

10.33 F

Phystcat Requtrements .

- The epoxy resin shall not react chemrca!ly wrth the envrronment in whrch it is

- placed and shall remain stable. The curing period of the epoxy shall be such as

to allowed adequate trme to cOmplete the requrred operatrons at the maxrmum

- operatron temperature

’ 1@-3-.4.

At least eight weeks prror usmg and epoxy resm, “and on request at any time

Samplmg and Testlng

" Epoxy resins shall generally comply with the requrrements of AASHTO M 235
‘Epoxy Resin Adhesive’ and/or ASTM C 881 as appllcable R

" during the Contract period, the Coniractor shall make available an’amount of

epoxy material sufficient to carry out tests as determined by the Engineer. No

epoxy materials shall be used until the results of the tests on samples are known

' and/or the Englneer grves his consent to proceed

- The Engrneer may, at his drscretron arrange to take samptes fiom each separate

: . batch of the delivered epoxy resin, These samples shall be submitted to such test

- as are deemed to be necessary by the Engineer to prove their conformity with the
manufacturer's advance samples and W|th the detalls ngen in the manutacturer s

_ product data sheets

10.3.5

Informatlon to be Provrded by the Contractor

* mixing directions for the base/hardener components ot the system :-i'
. _surlace preparatron needed or other condltrons for use L

. minimum and maxtmum applicatlon temperature in degrees Cetsrus :
. curing condrtrons lncludlng maxrmum and mlnrmum cunng temperature rn '

| idegrees Celsius and curing tlme ' :
* percentage by mass of VOlatrte materral in the mrxed resrn system S o

L ; f-' modulus of elastrcrly ot the cured epoxy resm '

. 'vrscosrty

E) B

e batch number and date of manutacture

S . pot or WOrkrng time for varlous a|r temperature between 5 degrees Celsrus and ;

30 degrees Celsius

o safety precautlons sl
e slorage temperature of epoxy resm
. shelflrfe B S N T

LTy



10.3.6

Rejection and Replacemént I S PP L

“1f, in the opinlon of the Engineer, the samples taken from the epoxy resin

delivered to the work are of inferior qualily to the advance samples, the Engineer
may reject all material delivered to the work which, in this opinion, Is represented

by the samples. Rejected material shall be replaced by the Contractor at his own
_cost, or the Engineer may cancel the arder for further supplies for the epoxy resin.

1037,

TesfMe.tho_d's St s Lt e D s
The basic procedures of the epoxy resin shall be assessed in accordance with
the following Test Methods which are ailached as Appendix ‘A’ and are an

integral part of this Specificalion.

Preparation of Epo)iy Gohcrete.

- ;?'Making and curing Epoxy Concrete Test Specimens for determining Compressive
~ Strength and Flexural Strength. = <7 0 '

~ Inspection and capping of Epoxy tht:rété Céfnbféssive Test Specimens.

- Composite Cylinder test for Evaluation of We:t:-tq'.__d;y_cpnt;eteédhésive'.

S T_ehsile Bond Strengfh ofrEpt')xy' Concrete. - .

. COm'_pré_‘ssi\_/e strength of Ep(:')‘xy_Ccnc'_r‘e'le.' B

1038

Properties Prior to Curing

1+ The two baﬂ époxy 'compdnems:'sha" cdmply v.vi'lh.all prdpédieé speéified for a
~ minimum period of 18 months after delivery. The expiry date of the shelf shallbe
~ marked on each container. "~ . st sy R

: :'.Wgrk‘ fime )

" Unfess othérwise consented to by the Engineer, after blending of both component

paris of a 4 litre mix at 30 degrees Celsius + 2 degrees Gelsius, the viscosity of
the mixture shall remain within a workable range for at least 30 minutes. :

. When mixed in the proportions 'reébtr:iﬁ]éndédi'fdfé:broject; the ‘compressive
. :strength of epoxy resin mortar or concrete al 24 hours after mixing and curing at -
. 30 degrees Celsius shall be not less than 75 percent of the strength developed in

o Tdays al_zé'gegfg’es_cje\l:_'sius'i2d_egre‘es()_elsi_us. SR

1039

~ Adhesion. When tested in accorda

properies i he Cured Stete

hce with Test Method No. 5 the strength of the

" composite cylinder shall be at least 90 percent of the control specimens at 14

" Compressive Strength. When tested in accordance with Test Method No. 7 the

~ compressive strength shall

be not less than 70 MPa (700 kgfem’) at 7 days.

. The materials shall be packed in standard commercial conlainers so constructed

" as to.protect the product from contamination. The guanlities of resin and
" hardener packed intheir separate’ containers shall be such that ‘when the -/
- contents of the containers are mixed the epoxy materials shall be in their required

f-"_re_acting ratio. =~



10.3. 11 Safety Precautions

- All personnel shall be fully instructed ln the potentlal hazards of the matenal
- correct use of equipment, protective ctothlng washing procedures, washlng
- materials and barrier creams. .. - - G _

Particular care shall be taken to prevent the material from comrng into contact
with the skin. Before using the epoxy compound the manufacturer’s technical
data shall be read with pamcular reference to information on protective measures.

Personnel shall be informed that toxic fumes may be emilted from epoxy
" compounds and adequate provtslon shall be made tor ventrlatlon |l condltrons 50

dictate, ©- -~

10 3. 128torage k

- .- Component of epoxy resin shall be stored at a temperature recommended by the

.10.4

manufacturer. Components shall nhot be kept for more than 18 months and shall

' be checked before use lor srgns of crystathsatzon o

' SURFACE PREPARAT!ON

When removal of conciete is requrred thé removal ot dust scale 0|l grease dirt

- or any foreign matter shall be achieved by grinding, abrasive blasting,
. jackhammering, hand chipping, compressed air and water, or high pressure
- water jet. The use of hydrochloric acid may be consented to by the Engmeer for

- selected applrcatlons

o The Contractor shall submlt to the Engineer for his consent the proposed method -

i of surface preparation.- The method shall be in accordance with the relevant

.+ methods- A to H-inclusive of this Specification ‘and with the consent of the
- Enginger. References shall also be made to AS 1627 ‘Metal Frnlshlng
= Preparatron and pretreatment of surfaces’." : :

.. The Contractor shall be wholly responS|ble for adequate surtace preparatron pnor

10.4.1

_lto the applrcatron of epoxy resm

Method ‘A’ Solvent Cleamng- Refer to AS 1627 e

_ - This method shall be to remove oil, grease wax, tar and other solvent soluble

__"-_contaminants from the surface of non- porous materials. Large quantities of
- contamination shall be removed by hand or power tools pnor to solvent cleamng

"Suuabte solvents are Petroleum Solvents Aromatrc Solvents or Chlonnated

~ © . Solvents except that petrol, Benzo! or Carbon Tetrachlonde shall not be used due
. lo thelrllammable and toxic nature SR .

. ',‘Surtaces may be oleaned by solvents usmg several techn[ques oo B

“immersion in the solvent
* spraying with the solvent

L ]
e swabbing with rags or cloths .,
[ ]

_, immersion in borhng solvent vapour -

e tnchloroethylene using suitable equment SRS

~Except for the last method repeated cleanlng ustng tresh sotvent shall be done'

" _for a completely clean surface,

" The use of this method alone is subject o the COnsent of the Engrneer who v.ull
o usually dlrect that |t be used in con]unctron wrth another ol the methods betow

TS10-4 0
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10.4.4 .
o -;t._.Thrs method shall be used to prépare alumlnrum sun‘aces whrch have a tlghtly
adherent film of lnert alum|n|um oxrde ' : e

1042

Method ‘B’ Abrasive Blast Cleanlng

Abrasive blast cleaning shall be used to prepare steel surfaces to a Ctass 3
standard as specified in AS 1627. Degreasing of steel surfaces shall be

.- undertaken before abrasive blast cleaning commences. The abrasive used shall

“be subject to the consent of the Engineer. Abrasive blast cleaning may also be

used in galvanrsed steel, concrete, plastics and ceramlcs

" Before abrasrve blastrng a surlace heavy rust, weld spalter or major rrregulantres

“shall be removed by mechanical means. Heavy deposits of oil, grease, wax, tar

' shall be removed by solvent cleanlng (Method A) before abrasrve blastlng

- After abrasive blasting the surface shall be cleaned of any traces of any blast

products by clean brushing, blowing with clean dry air or vacuum cleaning. After

- cleaning, the suiface “shall be promptly coated with the adheswe before
,‘--econtamrnatton can occur. - r = . :

1'0.4_.3

Method 'C’ Femc Chlorrde Etchtng :
This method shall be used to prepare copper, grass and bronze surfaces These

- metals are subject to raptd surface and shall be coated wrth adheswe

lmmedlately after preparatlon

" The surtace shall first be degreased by solvent washmg (see Method A)

'-__7_'Ferr|c chtorrde solutlon shall be made by mrx:ng femc ch!ortde dlstllled water and .
o nltrlc aczd o . : : : :

. The ternc chlorlde shall be dtssolved in the water in a glass or glazed_
- earthenware contalner and then the nitric acid added W|th stirring. ' :

v T The surface to be etched shall be unmersed rn the bath at 25 degrees Celstus for
" 1 to 2 minutes, then washed thoroughly with c[ean water and tlnally nnsed wnh
o dtstrlled water R _ o

Method ‘D’ Chromlc Acrd Etchlng

| = The alumlnlum shall lrrst be degreased by solvent Washlng (Method A) followed

' by chromlc acrd etchlng

. Glass or glazed earthenWare contalners shall be used to hold the chrom[c acid .
~ solution. Eye protectron and protectnie clothlng shall be worn at all trmes when
‘. fustng chromic acid. - o ] ST L : _

T The Chromlc Acid solutron shall be made by mrxrng water, sodrum drchromate E
- and sulphunc acrd -

" The sodium dlchromate shatl be dlssolved in the water and then the sulphunc '

' a0|d added slowly with strmng Water shatl not be added to s ulphurm,ﬁc.d as

: The surtace to be etched shall be tmmersed in the solution’ heated to a

- ternperature betweeén 60 to 70 degrees Celsius for 10 to 15 minutes, The surface
-+t -ghall thén be washed thoroughly. with clean water and finally rinsed in distilled
. water. After cleaning, the surface shall be promptty coated wnth the adheswe

. .contamtnatron can oceur.



10.4.5

Method ‘E’ Hydrochlortc Acid Cleanlng SRS v
* This method shall be used to clean sound concrete surfaces whrch have not been

' penetrated by contaminants. ST SR . _
CIf the concrete has been contamtnated by ori grease palnt tar etc other

cteamng measures shall be adopted _ :
The hydroohtorrc a0|d solutlon of one part commercral hydrochtorro acrd to two

" parts of water by volume shall be made Up in rubber, glass, glazed earthenware
" or plastic container. Suitable ¢ye protectron and protecttve clothtng shall be worn
~ when makrng of using this solution. ,

'The amd shall be added o the water whrle constantly stlrnng

. The solutron shall be applted to the sudace of the concrete at the rate of 1 litre
- per square metre. When frothing ceases the surface shall be washed with water

16;4;6

using a high pressure hose. If thorough hosmg is not possrble the surface shaII
be neutrahsed by washlng wrth a weak solutron ot ammonia. "

Method ‘F’ Preparatten of Rubber Surfaces A f"‘"‘
Thls raethod shall be used to prepare rubber and neoprene surfaces

Oil and btoom shall be removed from the surface with toluol to produce a unlform‘ :
__ jet black appearance, then buffed with 80 grit emery paper or cloth to give a matt

' frnrsh All dust shall be removed and the adheetve applled ina unlform layer

| '10.4'._7

Method ‘G’ Preearatron of Timber Surfaces b Lot

-~ The surfaces to be ;ouned shall be dry, sound and free from contamtnatton by oil, : '_
. grease, tars or old paint. Surface contarmination and roughness shall be removed

a _ _by ptanmng and sandtng AII dust shall remO\fed

10.4.8

| '1'o.5_ ~

| 1051

Method ‘H’ Preparatron of Brrdge Decks o

. New bituminous road surfaces generalty do not need preparatron before mrxrng _
" ceramic road markers. However, old surfaces which are unéven or contamrnated _
with oil shall be prepared by one (or more) of the followmg methods o

Grrndmg A gnﬂdmg wheel may be used to remOVed surface uregularttres S
' Burnlng o A burner may be used to remOVe ot[y resrdues i 3
; Detergent '_ Thrs mtld but eﬂectrve method may be used 10 remove -

QOily was_hrng Residues from brtumrnous surlace Neat detergent and a strfl

.~ bristle brush shall be used to clean the road surface then wash :

L thoroughly with clean water

'errNG" EEI A

ermg Equrpment

¢ All equipment and materrals requ[red for mtxrng of epoxy components shall be to
* - the approval of the Engineer. All equrpment shal! be clean and free from harmful _

S resrdue or forelgn partrcles R

10.5.2

errng ‘ : S : ST
ermg shall be done in accordance wnh the manufacturer s drrectrons

C TS10-6



-7+ The mixing of opoxy components shall in strict accordance with the
- manufacturer's instruclions. Before any mixing Iis caried out, the correct
- . proportions of components as recommended by the manufacturer shall be

arranged into separate batches. All materials shali be conditioned to the
temperature recommended by the manufacturer before mlxmg, usually 20 to 30
degrees Celsius. The base resin shall be stirred by a mixer for 10 seconds or

~until homogeneous prior to addrng the hardener. The hardéener shali then be

added gradually to the base resin with constant mixing untll the components are
uniformly mixed.

Mixing shall be performed in a manner which will prevent frothlng or air
entrainment as this will considerably reduce the strength of the finished product

| - Mechanical mixing is preferable to hand mlxmg The minimum trme of mixing is

- five minutes. _ _
. The minimum time of mlxmg is five mlnutes

Only smafl quantttres (Iess than 1 litre} will be approved frr hand mixing. - _
When preparlng epoxy monars or epoxy concretes, aggregates shall be added

- after the epoxy components have been mixed thoroughly mixed prior to adding
- the next larger grade Mixing shall then conlinue untlf a unlform mixture is

' produced

Al mixing shall occur as near as possble to the place of apphcatron errng tlme '
. shall not exceed frve mtnutes Part mlxes wrtl not be permrtted : :

106

: _10.6.&

METHODS OF APPLICATION

General | ) FA o _
An epoxy resin shall not be applred over an epoxy app.rcatton whrch has already

© % hardened. No epoxy resin shall be appfred until the consent of the Engineer's

' Representatrve has been obtalned as to surface preparatton and method of

S apptlcatlon

1 dié;;z

Bondlng

-+ The epoxy resin shall be apphed to the prepared surface by brush rolter broom,

'7 . _squeegee, rubber gloves or spray equment

" The epoxy resin shall be applied at a 1hickness 1o frlt with sfrght excess the gap

between substrate and the element to be bonded. Unless the date is available

L from the manufacturer the Contractor shall determine on the basrs of trial joints

an appro;ttmate applled rate of epoxy resin per square melre. The Contractor
shalt monitor the consumptlon of epoxy resin during the appt[catron to ascertain if

'5 significant variations oceur whtch may mdrcate that erther too much or too little
: - epoxy is belng appfled . o o S

o N Elements to be bonded shall be posrtroned Wrthln the contact trme of the epoxy
- resin, as recommended by the manufacturer. If the movement of the element lo
‘be bonded is likely, the element shall be temporarily stressed of shored, within -

“the ‘contact time. Thé joint shall be checked to ensure uniform bearing and fit.

_— . Temporary fastenlngs or shorés shall not be removed without permlssmn of the
- —f__Englneer The jo:nt shall not be dlsturbed untll the epoxy resm has set.

~ Around cable ducts a dlstance of 25 mm shoufd be kept free of epoxy resrn to .

o minimise flow Into the duets. - o
The Contractor shall have an expenenced supervrsor on sste at all tlmes dunng

7' |ornttng operatrons T

Tsm 7



. Where it becomes necessary to stop work on joint after the application of epoXy

resin has commenced, the Contractor shall scrape off as much of the epoxy resin

: as possible before it sets. The remaining hardened epoxy resin shall be removed

ke by abrasrve blastrng and surface prepared accordmg to Clause 18 4

10.6.3

Repair of Damaged Concrete o

- Repair of Damaged concrete shall conform to the requrrements of clause 16 of

10.6.4

thts Specmcatlon

Date To Be Recorded

' The contractor shall keep records of all ;orntrng operatrons whrch shail be made

. avallable to Engineer if requrred

Lo e o 0T ®

The 1nformatlon recorded shalt rnclude

Joltit number
- date and trme ;
- weather cond:trons 7
:shade temperature . '
maximum temperature of mix - : , -
~time between addlng components and mrtral apptrcatron -

time between initial applrcatron and temporary stressing of elements o be
bonded, or final application of surtace coatrngs and trtters _

“h volume materral used o

- '120.6'.5'

Envrronmentat Restrrctrons :

The' Contractor shall comply with the - manufactures recommendatrons as to

: _‘envrronmental condltrons under whrch the epoxy resin may be applred

Epoxy resins shal! not be app!red when rains fa!lrng un!ess a non morsture '

- sensitive epoxy resin used. If rain falls on applied epoxy resin before the surfaces

" are brought together the application shall be stopped. If it become necessary to
- stop work on a joint the Contractor shall scrape off as much applied époxy resin

| _as possible before the malerial sets, and prepare the surface accordmg to Clause
~~ 18.4 before re- applyrng epoxy resin, - .. T e :

1066

- difficulties may be expertenced in mixing and application. Work shall scheduled -
- when the temperature is generally lower, as in the early morning hours, or the .-

“ work area shoutd be shaded from dlrect sunltght prtor to. and durtng the

applicatron : RS S

;1'0_.76_.7"

Temperature e . R L __
When the surface and atmosphenc temperatures exoeed 32 degrees Celsius

Clean up il e

: The Contractor shalt protect surtace beyond the trmrts ot surface recervrng the |

L . epoxy application from spillage. Any epoxy. spilled or applied beyond the desired

- area of apphcatlon shall be immediately removed, and the area affecled shall be

" cleaned with material récommended by the 'manufacturer. The Contractor shall

' avoid contamlnatrng the work area with the clean -up matenals, RS _
Al tools and equrpment shoutcl be cteaned |mmedrate1y after completron ot the'

i _ appltcatlon

Ts0-8



10.7

" MEASUREMENT AND PAYMENT

Measurement and Payment for Epoxy Resins will not be made exclusively and all
costs incurred by the Contractor in complying with the requirement of this clause
shall be deemed to be included in the rates and lump sum prices entered in the

. ‘priced Bill of Quantities for works which incorporate the requirements of Epoxy

Resins. These shall include the enlire cost of completing the woik including
materials, labour, equipment, transportation and any other associated costs.
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11.1

SECTION TS 11.PILING WORKS -

GENERAL

, _Thrs sectlon refers to the supply and mstallatron of the followrng

; e precast prestressed concrete sheet prles supptred by a specrahst conlractor

11.2

. precast reinforced concrete ptles .
. timber prles (log piles) - :

The Contractor ‘shall supply all labour matenals equrpment and mcrdentals as
“necessary to furnish, install, drive and test the piles as shown on the Drawings

andin accordance wrth the requrrements ot the Specmcatron or as drrected by the
Engmeer" : o : _ R

GENERAL REQUIREMENTS

The followmg requirements apply to the various classés ot piles specmed in thls
section. Specific requirements for each class of prle to be read in ccnjunctron

EREI wrth the general requrrements, are also shown below -

_‘11.2.’1'

Eqmpment

- Before any pile drrvrng equment is brought to the Srte the Contractor shall

submit to the Engineer for approval particulars of the equlpment and drwmg .

methods which the Contractor proposes to employ

Pltes may be driven by steam, wbratron gravrty or dresel hammers sub;ect to the
approval ol the Englneer : . : i ;

o When dresel hammers or any other types requrnng calrbratron are used they'
T shalt be cat:brated wrth proper measures approved by the Engmeer

Pile hammers, except gravity hammers shall be approved steam, air or dreset
C hammers that develop sufficient energy to drive the piles at a penetration rate of
" not less than 3.2 mm per blow at the requiréd bearing value. When steam, air or

diesel hammers are used, the total energy developed by the hammer shall not be

- less than 1000 kg-m per blow, except as specslred below for concrete piles.

Steam dresel or arr hammers used for dnvrng concrete plles shall develop an

" _energy per blow at each full stroke of the piston of not less than 625 kg-m per
" cubic meter of concrete piles driven. No driving of piles shall be done within the
- 'd|stance ot 6 m lrom concrete structures wh|ch are Iess than 4 days tn age after

' placing. _ RN 8 _
Piles shalt be supported in Ime and posttron wrth Ieads Whlle berng dnven Pile

'driver leads ‘shall be constructed in such'a manner as to afford freedom of
' fmovement of the hammer, ‘and they shall be¢ held in position by guys or steel
" bracés to insure rigid lateral stipport to the pilé duiing driving. Except where piles

- are_driven through water, the leads shall, preferably be of sufficient length to

" make the use of a follower unnecessary, and shall be desrgnated as to permrt

R proper placrng ot battered prles where applrcabte

1122

Ptte Dnving Ftecords T ‘ |
*'The Contractor shall take complete plte dnwng records ol each prle in the-

presence ‘of the Enginéer's’ repfesentatrVe, o be submrtted in dupllcate and to
tnclude the follomng lnformatton - . . . _

et _;jj' Ea



» Date and climatic condition; : AEET R

+ Production serial number of p||e and age |n days tf concrete pile;

* Pile type and size; -

» Location of pile in pile group and sequence of dnvrng pltes m group,

» Number of hammer blows per 300 mm mterval of penetrataon throughout the

- length of piles;

« Final driving resistance in btows per centrmetre for the Iast 150 mm ot dnvung, .

+ Pile driving length, length of cut-off, ttnal tnp and cut-off elevation;

e Ofther portinent mformatlon such as rnterruptton of contmuous drtvmg, plte
~ damage, elc,; * :

e Waler jettlng of hammer stroke or related energy,
-« Type and make of hammer, strike or related energy; |
_« Other drrwng equipment used mctudlng dnvmg cap cushron etc g

| 11.2.3

Foundmg Depth

" The Engineer shall determine in the treld the fmal depth to whtch ptles ehatl be_ .
driven, for obtaining the required bearing capacitics of the piles. Such depths =
shall be determined by the use of test piles for the case of reinforcéd concrete
~ piles or by directives glven by the Englneer dunng productlon dnvang tor other :

s ctasses of pltes

1124

 Any pile damaged by reason of intérnal défect or by improper driving or driven

Defectwe Plles

- The procedure to be adopted in dnwng of prles shall be such that it will not
subject the pile to excessive and undue force producing crushing ‘and spalling of
the concrete or splitting of timber piles. Manipulation of piles to force them into -

final posilion, considered by the Engineer to be eXcessive, will not be’ permitted.

- out of its proper localion, driven below the elevation fixed by the Drawings or by

. the Engineer, shall be corrected at the ‘Contractor's expense by one of the

o fottowmg methods approved by the Engineer for ptte tn questton

“ The pile shall be wathdrawn and reptaced by a ReW ptte and rt neceseary, .
“longer plte : _ _ S , :

A second ptle shatl be drwen adjacent to the defectlve or low prte

i - The p|Ie shall be spltced or built up as otherwrse prowded heretn er a suﬂtcrent -
. portion of the pile shall be extended to properly embed the plte. All pltes pushed

i . up dunng the dnwng ot ad;acent piles or by any other cause shalt be drwen down

o A concrete pate wrll be judged as defectrve |t lt shoWs a vrsrbte crack or cracks
ey extendmg around the entire penmeter of the pile or any detect whlch in the e
. oplnton of the Engtneer. affects the strength or Ilfe of the plte ' e

1125

again.

Splrcmg and Cuttmg of Piles .-

" Prestressed concrote prtes shall, when’ approVed by the Englneer, be cut etf at ': e
such a level that at least 50mm of undamaged pile shall be embedded in.the

concrete structure. If a pile is damaged below this. level, the Contractor ‘shall

- +epair the pile in accordance.with Seclion TS8, Concrete Repairs, to the .
.. salisfaction of the Engineer. The Iongrtudlnal relnforcement of the ptles shallbe -
: embedded the structure above to a tength equat to at Ieaet 40 ttmes the dtameter S

CTSit-2
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1133 - L e
e ,Precast prestressed concrete sheet prles shalt not be moved before they have :

* of the main reinforcing bars. The distance from the side of any pile to the nearest

edge of the cap shall bo not less than that shown on the Drawings.

When the cut-off élevation for the pile is below the elevation of the boltom of the
pile cap, in accordance with the Engineer's direction, the pile may be built up

- from bult of the pile cut-off elevation to the bottom of the cap by means of a

reinforced concrete extension at the Contractor's expense. Should splicing of
concrete piles be permitted by the Engineer, the method of the splicing shall be

. as shown on the Drawrngs oras drrected by the Engrneer

11.3 _‘

_'1'1‘.3.'1

PRECAST PRESTRESSED CONCRETE SHEET PILES
General R B g -
"~ The pltes shall be standard products of a manufacturer regularly engaged in the

- production of high-quality piles for a period of at least 5 years. Prior to

manufacturing, the Contractor shall submrt the tollowmg data to the Engineer for

y approvat

i The manufacturers specn‘[cattons covenng the destgn cntena matertals to be
B rncorporated methods of manufacture and requrrements for handling.

Worktng ‘drawings of the prestressrng system showing complete details and
* substantiating - calcutations of the method and materrals the manufacturer

1132

proposes to use.

Materral

“All matenals and workmanshlp shall comply wnh the general reqmrementsr
_specmed msectlons345and6 : - STURRINES S

' Concrete shall be Ctass A-1in accordance wnh Sectron TSS of thrs specrt[catlon
' F’restresstng tendons shal! compty wrth the requtrements of Sectron T85 of this

h specmcation

Piles shall measure 500 mm x 220 mm |n cross sectron wrth male and femate

- shaping of the edges to permit jointing between adjacent installed piles and shall
~be manufactured to the reqwred Iengths as shown on the Drawmgs

.The bendlng moment capacrty shall be equat or greater than 5.90 ttm (cracklng
; bendtng moment) o :

Handimg f"_ B R

" been {ully stressed and the compressive sirength has reached 80% of the
' specmed charactensttc strength of the concrete. : '

Prestressed concrete pl[es shall be handled and supported at pomts one thtrd of
- their length fromtheends. . : _

Durtng transport prtes sha1| be supported at thelr one lhtt‘d pornts and protected

with timber packers to preVent contact with adjacent pites. .

For stackmg of p|tes, heavy sill logs shall be well bedded and flattened to give a

. 5beanng area width of not less than 200 mm and a minimum clearance of 300 mm
. “above the ground. Piles may be stacked on top of each other up to six layers with
" the consent of the Engineer. Each layer shall be separated from the next layer by
.. timber bearers, each 100 mm wrde and 75 mm high tocated at the trftmg points
' descnbed above - :
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Drivmg Prestressed Concrete Sheet Piles

Prestressed  concrete sheet piles be pitched and driven accuratety in the
positions shown on the Drawings and to the required depths as directed by the

- Engineer. The piles shall be pitch inside a braced template and carefully aligned
and posrtroned before driving. The piles shall then be driven to the requrred
... penetration in such a manner as to ensure that the vertically of the piles is
- mainlained. In the event of any misalignment developed during driving, the

Contractor shall take appropriale action to correct the condition during driving.
Piles driven in excess of 10 mm, per meter of pile length or damaged during
driving may be rejected, if, in the opinion of the Engineer, the improperly aligned

or damaged pile adversely affects the structure. The Contractor shall propose the
corrective measures lo be taken for approval by the Engineer. All corrective

- measures shall be at the Contractor's own expense. Rejected piles shall be

__ extracted, re-driven or placed or cut oﬁ at a Ievet approved by the Engineer.

'11.3._5

Anchorage of Prestressed Concrete Sheet Prles |

Prestressed piles which are to be anchored in accordance with the Drawrngs or
as direcied by the Enginéer shall rncorporate factory made hotes of sutfrcrent

: d!ameter to accommodate tie rods. S N S
¢ Steel tie rods. lurn buckles, nuts and ptates shall be mlld steel comptylng with the

-'requrrements of the relevant ASTM or JIS standards Palntlng of steel
- components |s not requrred S B

. " Turnbuckles shatl not be trghtened untrl concrete in the coprng beams has :

114
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_ reached an age of 7 days

PRECAST REINFORCED CONCHETE PILES

General o

~ This item refers to the precast rernforced concrete prtes whrch shatt form parts of |

groin structures as part of the protect[on works for the nver bank

R ;;'The prles may be fabricaled by the Contractor or may be standard products of a
manufacturer regularly engaged in the production of high-quality piles for a period

~ of at least 5 years. In the event of intending purchase from a supplier, prior to

manufacluring, the Confractor shall submlt the foltowmg data to the Engrneer for
approval : ' : , -

“The manufacturcrs specrflcatlons covenng the desrgn cnterra matenats to be

rncorporated methods of manufacture and reqwrements for handlrng

o Workmg drawmgs of the prtes showrng complete detarts of concrete and
_relnforcmg A ‘ - _ _ T

1'1J4;2

" 'Steel reinforcement shall be deformed bars in accordance wnh Sectron TS3 of P

‘Matenals :: Felre e B

Concrete shall be Class A-3 in accordance wrth Sectron TSS of thrs specrfrcat:on

- this specrfrcatron B

o Prles shalt be manufactured to conform to the drmensrons and detarts as shown in -

the’ Drawings and in accordance W|th the requtrements of Sectron TS4 of thrs_ -

s specrflcatron

7 f-"TSﬁ'-z;:-_ S
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" This item refers to the timber log pil_és to be driven as part of foundations in

~ - i Timber plles shall be kept in neat stacks on site until ready for use.- Handling shall

1154
L. Timber piles itched a Ve
- location shown ‘on the Drawings and to‘the required depths as directed by the
* Engineer. During driving .opérations,” timber pile heads shall be protected and

1143
11.4.4

1145

Handling - 0 @ 1 o0 00 e ey
Handling, transportation and storage shall be in ~accordance  with the

" requirements of Section TS4 of this specification. * -

Driving e | i |
Driving shall be carried out in accordance with the procedures specified in clause

* 9.2 and with the Contractors procedure statement as approved by the Engineer.

TestPiles - 1o oo e
The Engineer may order the execulion of test piles as he may consider

. hecessary to ascerlain the number and length of piles at the location designated
" by the Engineer. The Contractor shall furnish and execute test piles which shall

be of greater length than the length assumed in design in order to provide for any

- variation in soil conditions. The number and lengths of test piles will be directed

1.5

by the Engineer. - - o g REIRANENE R ¥
The Contractor shall not manufaclure or purchase pites for the Works before the -
Engineer approves the number and length of piles proposed based on the results -
of test piles by the Contractor, -~~~ e

TMBERPILES

General ..

~ various parts of the Works.

152

Timber piles shall be cylindrical logs cut from timber with recognised qualities of

. durability and suitability for installation as piles in wet conditions. The Contractor - :

shall propose limber of a lype or species for the Engincer's approval prior to -

_ procuring timber pile material. Logs shall be straight to a tolerance of 20 mm over

“*“their full length and shall be free of branches. The diameter of the thinnest part of - -

" any pile shall not be less than 150 mm and not shorter than the length specified
©* on the drawings. All logs shall be treated with creosote using a method subject to -
" " {he Engineer's approval. Any log not complying with the above reguirements shall

be removed from thesite. .~~~ -~ . .- o '

Handling Sl

- be conducted in such a manner so as nolt___tc_i_dam_‘age the integrity and strength of o )

the piles. *

Driving -0 oo et oiaem
shall be pitched and driven accurately in the position and at the

held in position by use of a combination creation-driving head and pilot, -

. Timber piles shall be fresh-head aid square and, when directed by the Engineer, -
" the pile heads shall be protected by means of heavy steel or wrought iron rings.
" The driving head shall closely fit the,top of the timber pile and shall extend down -
e sides of the pile at least 76 mm. During driving operations, each pile shallbe

= restrained from fateral movement and the pile shall be kept moving by continuous .-



- Cutting off and trtmmmg ot tlmber plles shall be done al the desrgnated elevations.

operation of the hammer. i the specified penetratron has not yet been reached
when the energy required to continue driving is endangering the pile integrity the
driving may be discontinued with the approval of the Engineer. Piles diiven
materially out of line and position as indicated on the Drawing shall be pulled and
replaced. Deviations in the excess of 200 mm out of position and 2 percent out

&_ot plumbness or baller mdtcated on the Drawmgs shall be cause for re]ectton

Splicing of timber piles shall not be permitted except when approved by the

- Engineer in writing. Piles inaccurately cut off shall be replaced. The sawn heads

of all treated piles which are not embedded in concrete shall be brushcoated with

3 applications of hot ¢creosote and covered with hot roofing pitch. The sawn
. heads of all treated piles to be encased in concrete need not to be treated further

11,6

1164

']MEASUREMENTANDPAYMENTiU:-hF'

Precast Prestressed Concrete Sheet Plles o

: Eu__ah_dandpmg

Measurement shall be made of the Iength of prestressed concrete sheet prles tn :
- place and accepted by the Engtneer _ _ _

N Payment for prestressed concrete sheet ptles erl be made at the rate entered m

the priced Bill of Quantities which shalt be full compensation for materials, labour,

- {ools, equipment including furnishing, handllng, pitching, dnvrng and cuttmg and -

o all other items for comptetlng the work in accordance wrth the specmcatlon

: Anchgra ang! Aeeoctated S_jee W_ng

Measurement shall be made of the amounts ot steel anchorage works used for e
~ horizontal anchorage of sheet piles. The mass of steel rod shall be calculated -
- using nominal unit mass per metre as published in relevant Indonesian Standards. -
The mass of non- standard rtems shatt be catcutated on the basts of Volume and

" the density of steel.

; : 'Payment shall be made at the rate entered 1n the pnced Bllt ot Quantmes and .

| :g shall be full compensation for materials, labour and equrpment for furnrshlng,

‘ . instaliing and completing the anchors and associaled steelwork for sheet piling in -
. accordance with the Drawmgs the Specrttcatlon and to the approvat ot the__

- Engineer.

Thetollowmg pay items shall be meaeured and pard tor underth|s clause e '
" Pay ftem - ' Descnptron L - Unitof -
CENOL | e M9a§urement
D44 Furnlshlng and Dnvmg PC Sheet Prte S
T | (K500, t=220 mm, w=500mm) - R R N
E24 Furntshtng and Driving PC Sheet Prle oom 7
T K500, t=220 mim, wp500mm) N
Fa5 Furnishing and Driving PC Sheet Pr[e Sooome
SR (K 500, t=220 mm wpﬁoomm) N I R
" Hes3 | Fumishing and” Driving PC Sheet Plle TTmo
TP [ (K 600, =220 mm, w=500mm) T |
D45 Fixing Steel Tie Rod, Stedl Channel and '_ kg
| Steel Plate to PC Sheet Prte R SRR

TR,



11.6.2

Precast Reinforced Concrete Piles -~

~ Measurement shall be made of the Iength of relnforced concrete plles in place

and accepted by the Engineer and shall include the length of any portion cut off

- on the direction of the Engmeer and the portion chipped back on the head for the

purpose of tying into the capping beam. Measurement shall not be made of any

- portion of a pile in excess of the length of pile so instructed by the Engineer for

production or prccurement follcwmg the results of test piling. .
Payment for reinforced concrete pltes shall be at the rate entered in the priced Bill

" of Quantities which shall be full compensation for materials, labour, tools,

equipment including all other items for manufacturing or procurlng the piles from

. an approved suppller handllng, pttchlng and drtvmg the plles in accordancc with

the Specmcatron

E Measurement for tost plte shall be of the tength ot the plte supplied in accordance

with the length ditected by the Engineer, handied, pitched and driven for the

* purpose of testing. It will not include test piles fumished and driven at the option

. of the Contractor . unless such test piles . comply fully with the requirement
- specified herein and accepted by the Engtneer in whlch case they shal! be paid
. for under pay item D. 8 2. :

"Payment shall be full compensatlon for the cost of materials tabour tools

equipment including furnishing, supply handling, driving and cutting the test piles

" and Incidental items necessary to complete the test piles in accordance with the
- Specifications and instructions by the Engineer. :

tin ippi _ _
Measurement shall be made ot the Vmume of concrete chipped out for the

purposes of cutting the pile to the reqwred elevation and to expose reinforcement
for the purpose of tying lnto the cappmg beam. :

; Payment shall be full compensatton for the cost of materials Iabour tooIs

equipment and incidental items necessary to complete the Works in accordance

" wtth the Specmcattons and lnstructlcns by the anlneer

The foliowmg pay items shall be measured and paid for under thts clause:

Pay Item_ o Descnptlon _ o Unit of
No. - SR ‘ : Measurement

. D:82. Furnashmg RC Pile, Concrete Type A3 m

Section200x200 - - . o

D83 Tesi Piling for D82 1T m

.- D.8.4 | Drving R C Piles - S _ m

- D.86 . |Culling PileHead ~ . .~ m

Tlmber Prles

. A count shatl he made oi the number of ttmber plles in place and mstalled in -
- accordance with the specification then that total mult:plled by the nominal length
- of pile specmed on the Drawrngs S : :

| ) Payment for tlmber piles will be made at the rate entered in the pnced Bill of
- Quantities which shall be full compensation for materials, labour, fools,

LTS



equipment 1nclud|ng furmshlng, handling, pitching, driving and culting and all
~other items for comp!ehng the work in accordance with the Spemf:cahon

The following pay |tems shall be measured and paid for under this clause:

Pay ltem o Description I . Unitof
No. | oo Me,asurement
€210 Furnlshlng and Dnvmg Log Plle Dla 150 mm,| 7 m
i [ l=200m N
"~ D28 Furnishing and Dnvmg Log Plle Dia 150 mm, | m
o0 | L=2.00m and 3.00m L
G.2.3 Furmshmg and Dn\nng Log Pa[e Dia 150 mm . m
SR 1.=2.00m L
H.3.3 Furnlshlng and anng Log Pile, Dia 150 mm,| = m
| L=200m R
v HB3 - -Furnishlng and Drwmg Log Plie Dia 150 mim, o m
A R 2 OOm : _ R
" H6.13 Furnishing and anng Log Pite, Dla 150 mm, [ - om
o | w200m T R B
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12.1

SECTION TS 12.STONE MASONRY

GENERAL

This seclion covers the construction of the following type of masonry work: . .
Wet stone. masonry in flood walls, revelment 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
Drawrngs or dsrected in writing by the Engrneer in wntmg

e Stone taolng in revetments

Hrp Ftap

:-12'.2 1
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'MATERIALS

Stone R :
Stone shall be clean hard and durable Adobe blocks shall not be used unless

g specrtred or consented to by the Engtneer

B Samples of stone proposed tor use in masonry oonstructron shall be submrtted to
-, the Engineer for his consent. - L .

: Stones shall be of the sizes shown on the Drawrngs or appropnate 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 half

T times their respeclive thicknesses, and lengths of not less than one and a half
- . times their respective widths. Each stone shall be free "of depressrons and

prolecttons that would prevent |t from bemg properly bedded.

* Stone to be used in wet stone masonry revetments shall be regular is size and

their thrckness shall be approxrmately 200 mm.

. -__Stone shatl be dressed to remove any thin or weak portrons Face stone shatl be
" dressed to provide bed and foints lines thal do not vary more than 20 mm from
"/ true lines and to ensure thé meeting of bed and joints lines without the rounding
" of the comers of the stones in excess of 30 mm in radius. Bed surfaces of face .
o ’stones shall be normal to the faces of the stones for 80 mm and lrom this pomt
D may depart trom a normal plane not to exceed 50 mm in 300 mm. _

",Face stones sha[l be pltched to line along all beds end lornts The maximum

ST prolectrons ‘of rock taces beyond the pitch lmes shall not be more than 50 mm.

- Stones shall rnorease in thrckness from bottom to top of wall

Mortar‘ P : - L
.Cement mortar shall be composed of one part ot cement to three parts of fine

‘aggregate by volume, of ‘such other proportions as shall be directed by the
i  Engineer, or as shown on the Drawings mixed with water S0 thal the water-
~ cement ratio does not exceed 045 by Werght G

- ?.Hydrated lime may be added in an amount not exceedrng ten (10) percent ot the

* cement by weight. The hydrated lime shall comply with the requrrements for type

_‘N" ||me in ASTM C 207 “Hydrated ere
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12311

CONSTRUCTION
Wet Stone Masonry Walls
General

-This clause refers to the constructron of wet stone masonry walls mcludrng, but
not hmrted to, retaimng walls pa_rapet walls, flood walls and leaning walls.

_'1?31 2 Selectlon and Placmg S

© When the masonry is to be placed on a prepared foundatron bed, the bed shall
be firm and normal to, or in steps normal to, the face of the wall, and shall have
been approved by the t:ngrneer before any stone is placed

'_ Care shall be taken to prevent the bunchlng of small stones or stones of the
~ same size large stones shall be used for the bottom courses and Iarge selected
- stones shall be used in the corners. : - oo

S Al stones shall be cleaned thoroughly and wetted |mmed|ately before bemg set ‘
- and the bed which Is to receive them shall be cleaned and moistened before the

mortar is spread. They shall be laid wilh their longest faces honzontal in full beds

of mortar, and the joint shall be llushed with mortar. -

" The exposed laces of mdrwdual stones shatt be parallel to the faces of the walls -
~ ih which the stones are set R : :

AR The stones shall be S0 handled as not to ;ar or drsplace the stones already set
. Suitable equipment shall be provided for setling stones larger than those that can
.~ be handled by two men. Rolling. or turning -stones- on the walls wiil not be -
. permitted. If a stone is loosened after the mortar has taken initial set, it shall be

_ remOVed the mortarcteaned off, and the stone re-laid with fresh mortar. -~

- 1231 3 Beds andJomts : Sl :

T Beds for face stones may vary from 20 mm and to 50 mm m thlckness They shall '

- nol extend in an unbroken line through more than five stonés. 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 0 to 45

degrees. Face stone shall bond at least. 150 mm longrtudlnally and 50 mm
'vertlcally At no p!ace shall corners ot four stones be adjacent to each other :

: - : Beds for vertlcal laced walls shall be levet and battered wa[ls may vary from level

to normal to lhe batter lme of the face of the Wall

12314 Headers'_' _ : el e I _
B Headers shall be dlstnbuted unlformly throughout the watts of structures 50 as to o
~ * foim al least one fifth of the exposed faces. They shall be of such léngths as to

-extend from the front face of the'wall into' the backing at least 300 m. When a wall
© ' is 450 mm or Iess in fhiCkness, the headers shall extend entlrely from front to
: 'backface e . _

| 12 3 1 5 Backtng

The backlng shall be built W|th greater than 75 percent of stones havmg a

 minimum dimension of 200 mm. The individual stones composing the backing -
~ and hearting shall be well bonded with the stones in the face wall and with each

other All openings and intersticés in the backlng shall be frlled completely wrth } a

o mortar or with spalls surrounded complete[y by mortar L
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12.3.1.6 Porntrng

- 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 pointing tool. The
wall shall be kept wet while pointing is being done and in hot or dry weather the

. pointed masonry shall be protected frorn the sun and kept wet for a period of at

“least 3 days after completion.

After the poinling is completed and the mortar set, the wall shall be thoroughly
cleaned and leftin a neat and workmanlrke condrtron ‘ .

12 3. 1 7 Plastenng

.Plaster shall -of the same mix proporttons as tor mortar Before plasterrng
commences the suirface to be plastered shall be cleaned of any dirt, grease,
. - organic matter or any other deleterious substance. The surface shall then be wet
~ with water. Plaster shall be applied so as to firmly key into the surface berng
Areated. The finished suiface shall  be uniform in texture and regular in

* appearance. Flat surface shall be flat to a tolerance of 10 mm measured wnh a2 :

m long stra|ght edge

12 3. 1 8 Coprng

- Copings, if called for, shall be as shown on the Drawmgs Where coprngs 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 mtegral part of the wall. The tops of the top courses of stone shall be
iy prtched to Irne in both vertrcal and horrzontal planes PR _

- 12319 Weep Holes T ; |
Al walls and abutments shall be provrded wrth weep holes Unless otherwrse :
. shown on the Drawrngs or directed by the Engineer, the Weep holes shall be
" placed at the lowest points where tree outlets for water can be obtamed and shall
- be spaced not more than 2 metres centre to centre T :

Weep holes shall be constructed in accordance wrth the reqwrements of Sectlon
o T812 Weep Holes .

“ 123 1 10 Cleamng Exposed Faces o : . - :

Immediately after being laid, and whtle the mortar is fresh all laces stones shall

- be thoroughly cleaned of mortar stalns and shall be kept ctean untrl the Work is
. completed : _ o

. 1231 1" Cunng R e | |
' - The masonty shall be satrsfactonly protected from the sun and shall be kept wet
for a penod of at least three days after cornpletron o _

| 12 3 2 Wet Stone Masonry for Revetment Factng

- 12321 General

“ This clause refers to the use of wet stone masonry for surface protectlon E
: consfructlon in revetments or where otherwrse requrred to complete the Works
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12 3.2.2 Preparatton

- The gravel bed shall be completed to the approval of the Englneer prior to
o placmg wet stone masonry. - : _ _

AN concrete work around tho penmeter of the mtended wet stone masonry work
~ shall be completed to the satisfaction of the Englneer prtor tc commenctng wet
_ stone masonry

12. 3 2.3 Seleotton and Ptacrng

- All stones shall be cleaned thoroughly and wetted |mmedtatety 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 lorigest faces honzontal

¢ infull beds of mortar, and the |0|nt shall be llushed with mortar Loy

- The exposed faces of tndtvrdual stones shall be parallel to the t’aces of the
L '5'_ revetment tace in whlch the stones are set and the pattern shall be regular

- The stones shall be S0 handled as not to jar or drsplace the stones already set

| 12.3, 2 4 Beds and Jomts

_ Beds for stones may vary from 20 mm and to 50 mm in thtckness At no place :
- shall corners of four stones be adjacent to each other st S -

12 3. 2 5 Pomttng

- Jornts not pointed at the ttme the stone is latd shaII be thoroughly wet wrth clean L
water and filled wilh mortar. The. mortar shall be well driven into gaps between

" stones with a poinling tool. Stones shall be proud of the pomted mortar by
approximately 30 mm. The wall shall be kepl wet while pointing is being done and -

- in hot or dry weather the pointed masonry shall be protécted trom the sun and Lo

g kept wet for a period of at least 3 days alter complet:on ' RS Lo

e

a = _Atter the porntmg is completed and the ‘mortar set, the wall shall be thoroughly" .
' cleaned and left na neat and workmanltke condtllon A E S

123, 2 6 Weep Holes

Weep holes shall be construcled at the locatlons as shown on the Drawmgs oras - |
. directed by the Engineer ln ‘accordance with the requrrements of Sectton TS 14
Weep Holes .

12, 3 2 7 Cleanlng EXposed Faces : , :
Immediately after being laid, and whtle the mortar is tresh ali taces stones shall
‘be thoroughly clcaned of mortar stalns and shall be kept clean untll the WOrk ts
, completed : : S s

12.3.2. 8 Cunng

~ The masonry shall be sattslactonly protected from the sun and shall be kept wet
' tor a pertod of at least three days atter completton AR . :



W

© 12.3.3 Stone Facing

12 3 3 1 General

“This clause refers to the constructron ot dry stone masonry (r e. stone masonry
wrthout mortar} in revetments. -~

i2.3. 3 2 Preparatron

Al surfaces on whrch stone taclng is to be placed shall be completed to the
~ satisfaction of the Engrneer prror fo placmg stone facing.

" 12 333 Selectron and Placement

- Stones of size 250 mm 1o 400 mm in maxrmum dlmensmn in accordance with
' clause 12.2.1 shall be selected for use. e S

~ Stones shall be caretully placed such they are stable closely tnterlock with
" adjacent stones and are arranged such that they comply with the lines, levels and
o 'prollles of the stone lacmg as ShOWn on the Drawmgs to a tolerance of + or -- 30

| 1234 Fttp Rap

".'_'12341 General -

" This clause refers to the constructton ot rip rap for protectton works a shown on
the Drawmgs ordrrected by the Englneer PR ST

- '12 3 4, 2 Preparatron

o Where applrcable surfaces on whrch rrp rap is to be placed shali be completed 1o
S the satlstactton of the Englneer pnor to placrng rip rap '

; 1? 3.4.3 - Selectron and Placement T

-_-Stones of -size 250 mm to 400 mm in maxlmum drmensron in accordance wrth '
: clause 12 2.4 shall be selected for use. ,

'___-Stones shall be carefully placed such they are stable, clossly mterlock with _

- adjacent stones and are arranged such that they comply with the lines, levels and

. profites of the stone facing as shown on the Drawings to a tolerance of + or — 100

© 7 mm. Particutar care shall be taken not to damage struclures (e.g. sheet piling or

" existing structures) when placing rip rap. Any such damage caused shall be
- rectified by the Contractor at hrs expense L S

124 -:'MEASUREMENT AND PAYMENT |

- WelStone Masonry

Measuremenl will be made of the VOlume of stone masonry comptets in place

- ..and accepted. 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 Drawrngs or ordered in -wiiling by the Engineer. No

_* deductions shall be made for weep holes, draln plpe, plpe or other opemngs of
- :less than 0 01 square metres ;n area : .

" Payment wril be made at the rate entered in the pr:ced 8ill of Quantrtres whrch
7 shall in¢lude full payment for prov1d1ng all labour, materials, tools, equrpment and
oany other works mcrdental to the completron ol slone masonry
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Measurement will be made of the area of the surface of wet stone masoniy in
which the mortar has been pointed and accepted. The area measured will be the
- gross area which includes stone and pointed mortar, No deduction shall be made
- for the areas occupied by stone, weep holes or openings less than 00.01 square
_metres. _

Payment will be made at the rate entered in the priced Bill of Quantities which
. shall include full payment for providing all tabour, materials, tools equrpment and
any other works Incidental to the completron of porntrng

Plastering

Measurement will be made of the area of the surface of wet stone masonry or

- Floodwall which has been plastered and accepted. No deduction shall be made

for the areas occupled by stone, weep. holes or openmgs less than oO Ot square
metres. . _ _ :

S 'Payment erl be made at the rate entered m the prrced Bltl ot Quantmes whrch

- shall include full payment for providing all labour, materials, tools equrpment and
any other works tncrdental to the completton plastenng R L

| ﬁlgne Facrng

Measurement WI|| be made of the volume ol Stone Facrng complete in place and

o accepted. Pro;ectlons beyond the Ilnes and proltles shown on the Drawrngs shalt_
=~ notbe measured ‘ A : -

""-"'Payment will be made at’ the rate entered in the pnced Brll of Quantities which
shall include full payment for providing all labéur, materials; tools, eql.npment and
- any other works mcldental to the completron of stone facrng ' _

RipBap

" Measurement will bo made of the Volume of Ftlp Ftap complete in place and

accepted. Projeclions beyond the Ilnes and prolrles shown on the Drawmgs shall

- nolbe measured

. ] Payment will be made al the rate entered in the prrced Blll ol Quantltres which -
" shall include full payment for providing all labour, matenals tools equment and .

any other works incidental tothe completlon of rip rap. .

L The folloWung pay items shall be measured and paid for under thls clause

Pay ltem 1. Descnptlon L Unitof
- No. . SR e Measurement
- B54 - Wet Stone Masonry Gl Lo Lemd
D.24 | Wet Stone Masonry - - - SR S (¢
- D.6.5 - | Wet Stone Masonry - TR IR
- D.7.4 | Wet Stone Masonry :.. W75t s :Jf'; AR |
-~ E2.11 | Wet Stone Masonryfor Revetment caleem® oo
. E35 . | WetStone Masonry for Mam Body and Stde e md T
T E37 . | WelStone Masonryfor Revetment coamdo
- F.3.5 ¢ | Wet Stone Masonry -~ - o e m®
.. F4.4 | Wet Stone Masonry -+ R N R L
"F55 | WetStone Masonry .= v T e iy
G212 [WetStene Masonry . o T o m
- H23 | WetStone Masorry .- = TR



Ao
&, rens

Cement Mortar Pointing on Riverside

B.5.7 m
Surface of Wet Stone Masonry

D.2.5 “Cement Mortar Pointing on Riverside m?
Surface of Wet Stone Masonry

D.6.6 Cement Mortar Pointing on Riverside m?
Surface of Wet Stone Masonry

D.7.5 Cement Mortar Pointing on Riverside e
: Surface of Wet Stone Masonry

£2.12 Cement Mortar Pointing on Riverside 2
Surface of Wet Stone Masonry

£3.8 Cement Moriar Pointing on Riverside m?
Suiface of Wet Stone Masonry

F5.6 Cement Mortar Pointing on Riverside m®

: Surface of Wet Stone Masonry _

G213 Cement Mortar Pointing on Riverside m’

. Surface of Wet Stone Masonry .- - -

G.2.16 Plastering on Surface of Wet Masonry 2

F. 45 Monrtar Plastering on Sun’ace of Wet Stone | 2
: Masonry : :
' F56 Cement Mortar Pomtmg on Surface of Wet - ?
T Stone Masonry :

H.2.5 Cement Mortar Plastenng _ m?

" H26 Cement Mortar Pointing on Riverside m?
R Surface of Wet Stone Masonry - S
C2.14 Cement Mortar Plastering on Roadside m?

S Surface of Floodwall :

D.3.3 - | Stone Facing (Dia. 250 mm to 400 mm) -m®
.H.6.6 - | Stone Facing (Dia. 250 mm to 400 mm)} m*.
- D.9.8 Riprap Mound (Dia. 250 to 400 mm) m?
" D.4.10 Rip Rap Mound {Dia 250 mm to 400 mm) - m?

.m

D.88

Stone Facing (Dia 250 mm to 400 mm) .




R . : R ’ e

hokie - i




	DIVISION B: TECHNICAL SPECIFICATIONS, CIVIL WORKS 
	TS 8 Concrete Repairs 
	TS 9 Falsework and Scaffolding 
	TS 10 Epoxy Resins 
	TS 11 Piling Works 
	TS 12 Stone Masonry 




