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'SECTION TS 12. EPOXY RESINS
SCOPE

This Specrf catlon covers the suppty and applrcatron of epoxy resins as
coatings, adhesives and structural systems in the construction, maintenance

-~ and repair of concrete structures, . -

12.2

GENERAL

The Contractor shall employ, or seek the advice of, personnel expenenced '

~in_the use and application of epoxy materials in the construction of the
- works, and shall provide the Englneer with evidence of such experrence

before of commenced

: Epoxy resins may be modrfled by the use of ﬂexrbrlrsers 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 Contractor shall seek the

manufacturer's guidance as to the most suitable system for the required
application and shall abide by the manufaclurer's recommendat[ons as to ‘
propemes ofthe materials to be used Cen o

" Adverse envrronmental conditions will severely affect the performance of the.

- The Contractor shall be sotely responsrbte for the performance of the epoxy o

- epoxy resin, and the Conlractor shall schedule his work to coincide with 7
. suitable - environmental, conditions’ or prowde a favourabte artnﬁctat -

environment at his expense.

- resinandits comptlance with the requ:rements of thls Specrftcatton and the
---Drawrngs‘ N IR

"172.3.1

"'_'MATERIAL

General

' Epoxy Resins shatl un!ess otherwrse shown on the Drawrngs or consented
" to by the Englneer comply with the reqwrements of ASTM C 881 Type 1 2

. or3as ‘appropriate. -

The epoxy resrn used for a pamcular ]Ob shalt have propertles surted for the '

g jOb appllcatlon as recommended by the manufacturer S

Defnrtrons LT - R _
I For the purpose of lhtS Specrﬁcatlon the fottowmg defmmons wrll apply

o Ad"ESWG © i An adhesive is a substance capable of
: oo holding solid materials together by surface )
IR ST NI el attachment Ll : _ L
-~ EpoxyResin ' ¥ Aresinous polymer contalnmg more than one

- epoxide group per molecule and whichis
- capable of being convérted to a useful

. thermoset form by feaction with a second

~ "éomponent called a hardener. The converted
matenats are also referred to as epoxy resrn ,

TS12 1



Hardener Chemicals resinous in form capable of
s p - - reacting with epoxy groups in epoxy resins to
produce a cross-linked polymer. They usually
contain amine or amide groups.

Flexibilisers and These are usually long chain Irqu;d

 Plasticisers " compounds added to the epoxy resin. Some

* react during curing to impact a degree of
resilience and toughness 1o a normally rather
rigid system. Other are non-reaclive and are

- commonly described as plastrmsers

. Fillers, extenders - . These arefi nely divided, non-reactive mert

materials added to epoxy and Pigments
- resins to modify certain propertres such as
conS|stency density, and colour. - - -

- 'Aggregates . S Stable non-reactive minerals of specified

1233

size grading, which have adequate hardness
- and strength. Aggregates and sands used for
- Porlland cement concrete are usually
-satrsfactory, but must be dust free and oven
dry o v

F‘hysrcal Reqwrements .

- The epoxy resin shall not react chemrcally wrth the enwronment in whlch |t is
- placed and shall remain stable. The curing period of the epoxy shall be such
- as to allowed adequate time to complete the requrred operatlons at the

, maxrmum operetron temperature

| 12.’3{4

Sampllng and Testrng IS TR e -
_ Epoxy resins shall generally comply wrth the requlremenls of AASHTO M_
235 'Epoxy Resrn Adhesive’ andlor ASTMC 881 as apphcable

| Al least eight weeks prior usrng and epoxy resin, and on request at any trme '
- during the Contract period, the Contractor shall make available an amount of

. epoxy matertal sufficient to carry out tests as determined by the Engineer.

No epoxy materials shall be used untii the results of the tests on samples . .

‘ - are known andr’or the Engmeer grves his consent to proceed

The Englneer may, at his dlscret[on arrange to take samples from each .
separate batch of the delivered epoxy resin, These samples shall be -

o submitted to such test as are deemed to be necessary by the Engineer to

prove their conformlty with the manufacturer's advance samples and wrth_ .
the detatls glven |n the manufacturer s product data sheets. AT

12 3 5 Informatton to be Provrded by the Contractor RO

e mixing drrectlons for the base!hardener components of the o
o system © e :
s surface preparatton needed or other condattons for use §
. e . minimum and maxrmum applrcatron temperature in degrees L

.. Celsius " .
* e . curing conditions |nc!udrng maximum and minimum cunng
C.. 0 .. temperature in degrees Celsius and curing time - C
- * . . percentage by mass of volatrle matenal in the m|xed resm
S .o dosystem Bt
e modulus of elasttcny of the cured epoxy resm

TsM2:2



1237 _ . o 2
: ... The basic procedures of the epoxy resin shalt be assessed in accordance

12.36

. viscosity P -
¢ . . batch number and date of manufacture

S I pot or working time for various air temperature between5
o degrees Celsius and 30 degrees Celsius -, -
. safety precautrons
s storage temperature of epoxy resrn o
. "shelfhfe o

Rejection and Replacement

-If, in the opinion of the Engineer, the samples taken from the epoxy resin
- delivered to the work are of inferior quality to the advance samples, the

3 Engineer may reject all material delivered to the work which, in this opinion,

is represented by the samplés. Rejected material shall be replaced by the

e Contractor-at his own cost, or the Engsneer may cancel the order for further
' _supplres for the epoxy resin. ‘ SRR A

Test Methods

) --with the following Test Methods which are attached as Appendrx 'A' and are
- anintegral part of this Specrftcatron e ‘ '

S -Preparatlon of Epoxy Concrete

Maklng ‘and currng Epoxy Concrete Test Specr_mens for determrnlng

'VCompressrve Strength and Ftexural Strength _ _ . :
_Inspectlon and capplng of Epoxy Concrete Compresswe Test

B Specrmens

. Comp031te Cyllnder test for Evaluatron of Wet to dry concr ete adheswe

. _'Tensne Bond Strength of Epoxy Concrete

e Compresslve strength of Epoxy Concrete o

1238 |

Propertles Pnor to Cunng R
a. Shelfere o

~ The two part epoxy components shall comply with all propertles specifi ied for
.- a minimum period of 18 months after delwery The exprry dale of the shelf

.., - shall be marked on each contalner S

| b WorkTrme o e ey

S Unless otherwrse consented to by the Englneer after btendmg of both
i component parts ofa 4 litre mix at 30 degrees Celsrus + 2 degrees Celsius,

e the viscosity of the mrxture shall remarn Wllhln a workabte range for at Ieast
v ='.1_-_'-.‘30 mmules RTINS S ; : ) i . o ; _

c Hardenlng Tlme

_ _';When mlxed in the proportrons recommended for a pro;ect the compresswe
" slrength, of epoxy resin mortar or concrete at 24 hours after mixing and

) ‘curing” at 30 degrees Celsius shall be not less than 75 percent of the -

L strength developed In 7 days at 23 degrees Celsrus + 2 degrees Cetsrus




12.3.9

Properiies in the Cured State SR |
Adhesion. When tested in accordance with Test Method No. 5 the strength

- of the composite cyiinder shall be at least 80 percent of the control

specimens at 14 days. -+

- Compressive Strength. When tested in a;CCo'r_dér‘icer With Test Method No. 7

42.3.10

the compressive strength shall be not less than 70 MPa (700 kglcm?) at 7
days. ' N o _

Supply

~The materials shall be packed in ‘standard commercial containers so

B constructed as to protect the product from contamination. The quantities of

resin and hardener packed in their separate containers shall be such that

- when the contents of the containers are mixed the epoxy materials shall be

in their required reacting ratio.

12.3.11

“ Particular éare shall be taken to-'- pre\'/ent-‘- the material frdhi' cbming into -
- contact wit 7 ing the _ f ,
~ technical data shall be read with particular reference to information on .

Safety Precautions -

Al pérson_hel shall be'full-y inétructed in t.he po'tential hézéfdé of tﬁé"materia!, -
-+ correct use of equipment, protective clothing washing procedurés, washing

materials and barrier creams.

h the skin. Before using the epoxy compound, the manufacturer’s

~ protective measures. "

_ Personnel ‘shall be informed that toxic fumes may bé emitted from epoxy

compounds and adequate provision__shall be made for ventilation if :

' conditions so dictate, - -

12342

- by the manufacturer. Components shall not be kept for more t

12,4

Storage - - B L S
Component of epoxy resin shall be stored at a temperature recommended

and shall be checked before use for signs of Cryslallisa_tiqn.”.' s

' SURFACE PREPARATION -~ . CUAL e
* When removal of concrete is required the removal of dust, scale, 6il, grease,

dint or any foreign matter shall be achieved by’ grinding, ‘abrasive blasting,

~ jack-hammering, hand chipping, compressed air and water, or. high pressure

_water jet. The use of hydroq_hlqric ?G_i,d mayrbg:_consentg_d to by the Engin_ger . : " :

| forselected applications.

JREAN . The-.(jor_]_traét(-)f éha[! submtltotheEnglneer forhls consenttheproposed
method of surface preparation. The method shall be in accordance with the -
- relevant methods A to H inclusive of this Specification and with the consent -

" The Contractor shall be wholly respons
-~ prior to the application of epoxy resin.

1241

of the Engineer. References shall also be made to AS 1627 ‘Metal Finishing- |

P(eparation and pretreatment of surfaces’. ... &

iblé for adecuats surfati preparation

Method ‘A’ Sc')_lverht_'Clean_ing- 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 -

Cisteea o

ha_n 18 monlhs_




- quantities of contamination shall be removed by hand or power tools prror to
~ solvent cleaning. . ,

~ Suitable solvents are Petroleum Solvents Aromatlc Solvents or Chlormated
“Solvents except that petrol, Benzol or Carbon Tetrachloride shall not be

used due to their lammable and toxic nature. :
Surfaces may be cleaned by solvents usrng several technlques
. immersion in the solvent =
. spraymg with the solvent _
. swabbing wilh rags or cloths

..+ immersion in boalrng sofventvapour o
e trrchloroethylene usrng suitable equrpmenf

Except for the last method repeated cleamng usrng fresh solvent shatl be
done for a compfetely clean surface. : S

y _' .. }The use of thls method a!one is subject to the consent of the Engrneer who
owill usually dlrect that it be used in conjunctron with another of the methods

1242

' below

Method B Abrasrve Biast Cleaning

_»Abrasrve blast cfeanrng ‘'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 cfeanlng may
also be used in galvanised steel concrete plastics and ceramrcs ' '

Before abrasive blasting a surface heavy rust, weld spatter or major
: lrregularrtres shall be removed by mechanical means. Heavy deposils of oil,
.0 grease, wax, far shalt be removed by sotvent cteanrng (Method A) before

. abrasive btastlng

After abrasrve bfastrng the surface shalt be cleaned of any traces of any

“blast products by clean brushing, blowing with clean dry air or vacuum

.. . cleaning. After cleaning, the surface shall be promptfy coated with the :
- . adhesive before contamrnatron can occur L :

1243

Method ’C' Femc Chlorrde Etchrng

" This method shall be used to prepare copper grass and bronze surfaces
.. These metals are subject o rapid surface and shalt be coated wath adhesrve

rmmedrately aﬂer preparatron

'The su rface sha" f"s[ be degreésed by solvent Washlng (see Method A)

e Ferrrc chloride solutron shall - be made by mrxrng fernc chfonde drstrtled

water and artrlc acrd

. _The ferric chloride shatl be dtssofved in the water in a glass or gtazed_ |
- earthenWare contarner and then the mtrrc acid ‘added with stsrrrng R

: The sturface o be etched shall be immersed in the bath at 25 degrees' -
-7 Celsius for 1 to 2 minutes, then washed thoroughly wrth clean ‘water and :
¢ finally nnsed with drstrlted water o

,. : T_S"‘Iz". 5 .7 : .



1244

Method ‘D’ Chromlc Acid Etching AT
This method shall be used to prepare atumlntum surfaces which have a

_ tightly adherent film of inert aluminium oxide.

" The aluminium shall first be degreased by solvent washlng (Method A),

followed by chromic acid etching. -

Glass or gtazed earthenware containers shall be uSed to hotd the chromic
acid solutron Eye protection and protectlve clothing shall be worn at all

" times when using chromic acid.

" The Chromic Acid solution shatl be made by rmxlng water sodium

" The sodium dichromate shall be dissolved in the water and then the .
- sulphuric acid added slowly with stirring. Water shafl not be added to

dichromate and sutphurrc acid.

. sulphunc acid as violent reactton wrtl resutt

R .’ The sun‘ace to be etched shatl be |mmersed |n the sotutron heated to a'

temperature between 60 to 70 degrees Celsius for 10 to 15 minutes. The

" - surface shall then be washed thoroughly with clean water and finally rinsed

in-distilled water. After cleaning, the surface shall be promptty coated with

3 the adheswe contammatron can occur

12.4.5

Method E' Hydrochlorrc Acrd Cleantng

- - This method shall be used to clean sound concrete surfaces WhICh have not o

been penetrated by contamlnants

. '-_ If the concrete has been contammated by 01I grease pa|nt tar etc other'
: cleamng meastres shall be adopted : ‘. o :

" The hydrochloric. acid solution of one part commercral hydrochlorrc acrd to

L " two parts of water by volume shall be made up in rubber, glass, glazed

earthenwaré or plastic container. Suitable eye protection and protecttve_

- ctothtng shall be worn when making of using this solution,

-The acid shall be added to the water whrte constantty strrrrng

-. The eolutlon shall be apptted to the sun‘ace of the concrete at the rate of 1

' _itlre per square metre. When frothing ceases the surface shall be washed -
wilh water using a high pressure hose. If thorough hosing is not possible the -
surface shall be neutratrsed by washrng wnh a weak solutron of ammoma s

! 1"2_.'4.6

il and bloom shall be removed from the surface with toluol to produce a |

Method ‘! Preparatlon of Rubber Surfaces

" This method shall be used to prepare rubber and neoprene surfaces

~*» uniform jet black appearance, then buffed with 80 grit emery paper or cloth
- to give a malt finish. All dust shatl be removed and the adhesrve appl!ed ina

| e_aj

unrtorm Iayer

Method 'G’ Preparatron of Timber Sun‘aces

i The surfaces to be joined shall be dry, sound and free from contamrnatron o

by ofl, grease, tars or old paint. Surface contamination and roughness shall

be removed by pfanmng and sandlng Alt dust shall removed

© Tsi2-6 7
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12.4.8

Method ‘H Preparatton of Bndge Decks

New bituminous road surfaces generally do not need preparatlon before
mixing ceramic road markers. However, old surfaces which are uneven or

contaminated with ort shatl be prepared by one (or more) of the fo]lowrng

- methods : R
A gnndlng wheel may be used to removed surface
' Gnndlng lrregulantles
+  Burning A burner may be used to remove orly residues

This mild but effectlve method may be used to

. Detergent r remove

Resrdues from bltumlnous surface Neat detergent

~ '+ Qily j\rvashing.__ ~and a stiff bristle brush shall be used to clean the

_“12__5.1

o '12.5.2

road surface then wash thoroughly with clean water.

MlXING

Mlxmg Equrpment

< All equipment and materrats requured for mrxmg of epoxy componénts shall
. be to the approval of the Engineer. All equment sha!t be clean and free
' from harmful resrdue or foretgn partrcles Ce i :

ang SRR AL o :
Mlxmg shalt be done in accordance w:th the manufacturers dlrectlons

... The mrxmg of epoxy components shatl in strict accordance with the
. manufacturer's instructions. Before any mixing is carned out, the correcl -

S proporttons of components as recommended by the manufacturer shall be

. afrangéd into separate batches. All materials shall be conditioned to the

© . temperature recommended by the manufacturer before mixing, usually 20 to
... 30 degrees Celsius. The base resin shall be stired by a mixer for 10

.. seconds or until homogeneous prior to adding the hardener. The hardener

- shall then be added gradually to the base resin wrth constant mrxtng until the

"components are umformty mixed.

Mlxmg shall be performed in a manner whlch will prevent frothrng or air

- entrainment as this will considerably reduce the strength of the finished

.. product. Mechanical mrxrng rs preferabte fo hand mrxrng The mlnlmum time
_of mrxmg |s frve mlnutes :

- i _-The mlnlmum tlme of mrxrng is frve mrnutes : . ;
- Only small quantltles (less than 1 Irtre) wrlt be approved fir hand mrxrng

S When prepanng epoxy mortars or epoxy concretes aggregates shall be
- ddded after the epoxy components have been mixed thoroughly mixed prior

to addlng the next Iarger grade errng shatt then contrnue untrl a unlform

; mlxtu re is prod uced

| All mixing shall occur as near as possmte to the ptace of apptlcatron ermg

tlme shalt not exoeed fve mrnutes Part mixes wrll not be permltted



12.6

12,64

12,6.2

'METHODS OF APPLICATION -

General

“An epoxy resin shall not be applred over an epOXY applrcahon which has
already hardened. No epoxy resin shall be applied until the consent of the

Engineer has been obtained as to surface preparatron ‘and method of

application.

Bondmg :
The epoxy resin shal! be epplred to the prepared surface by brush roller,

r broom squeegee rubber gloves or spray equrpment

The epoxy resin shall be applied at a thickness to fill, with s|rght excess, the |

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

available from the manufacturer the Contractor shall determine on the basis

- of trial joints an approximate applied rate of epoxy resin per square metre.

Elements- o be bonded shall be posrlloned wnhrn the contact tlme of the -
: epoxy resin, as recommended by the manufacturer. If the movement of the
.. element to be bonded is likely, the element shall be temporarily stressed or -

The Contractor shall monitor the consumption of epoxy resin during the

application to ascertain if srgnrfrcant variations occur which may mdroate thal o

either too much or too httle epoxy is being apphed

E shored, within the contact time. The joint shall be checked to ensure uniform

' Around ¢able ducts a drstance of 25 mm should be kept free of epoxy resrn '

bearing and fit. Temporary fastenings or shores shall not be removed

_ without permission of the Engrneer The romt shail not be dlslurbed untrl the -
‘epoxy resin has set. S RN : :

ST e mrnrmrse flow into the ducts

" The Contractor shall have an expenenced supervrsor on srte at all trmes '

. during jointing operatlons

Where it becomes necessary o stop work on Jomt aﬂer the apphcat[on of

 epoxy resin has commenced, the Contractor shall scrapé off as much of the
" epoxy resin as possible before it sets. The remaining hardened epoxy resin

shall be removed by abraswe blastrng and surface prepared accordrng to

| . -_ Clause184 D

'12.6.3

| 12.6.4

Reparr of Damaged Concrete =

Repair of Damaged concrete sha" conform to the requsremenls of clause 16 _
: of thrs Specrﬂcatron : ‘ -

Date To Be Recorded

. The Conlractor shall keep records of all jorntmg operatrons whrch shaII be. B

© made avar!ab!e to Engineer if requrred

" The |nformairon recorded shaH rnclude } ﬁ'

'_"Jornt number

' c_','date and time
'+ weather condrlrons Y
~ s shade temperature

e fmaxrmum temperalure ofmrx o — =
e time between addmg components and mrtral applrcatron_

TS12 8




12.6.5

o time between initial application and temporary stressing of elements to
be bonded, or final application of surface coatmgs and fillers

+ volume material used

Envrronmenta! Restrictions

The Contractor shall comply with the manufaclure s recommendations as to
environmental conditions under which the epoxy resin may be applled

Epoxy resins shall not be applied when rains falling unless a non-moisture

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

12.6.6

12.5.7

- the epoxy application from spillage. Any epoxy spilled or applied beyond the - R
~ desired area of application shall be immediately removed, and the area - -
affected shall be cleaned with material recommended by the manufacturer.

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 epoxy resin as possible before the material sets, and prepare the
surface according to C!ause 18.4 before re-app!ylng epoxy resin.

Temperature

When the surface and atmospheric temoeratures exceed 32 degrees' §
Celsius difficulties may be experienced in mixing and application. Work shali -

scheduled when the temperature is generally lower, as in the early morning

hours, or the work area should be shaded from direct sunlrght prior to and
durmg the apphcatron : '

Clean up : :
The Contraclor shall protect surface beyond the hmrts of surface recervrng

The Contractor shali avoid contamrnatrng the WOrk area with the c!ean up o

' materrals

o Al tools and equrpment shou!d be c!eaned |mmed|ately after complellon of
the apphcatlon : :

127
SR Measurement and Paymenl for Epoxy Resins will not be made exclusrvely

MEASUREMENT AND PAYMENT

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 in the priced Bill of Quantities for works which incorporate the
 requirements of Epoxy Resins. These shall include the entire cost of

- completing the work including matenals iabour equment lransportatlon _

and ‘any other assocrated costs o

o Tsree



" SECTION TS 13. Deleted



* SECTION TS 14. Deleted



SECTION TS 15. Deleted




'SECTION TS 16. Deleted



1_7.1
17.2

173

174

TABLE OF CONTENTS

SECGTION TS 17. STONE MASQNRY

GENERAL ...ooooooooooeoeeeeeeeeeeeeeeeee e et eeeese e TS 17-1
MATERIALS e vt TS 171
17.2.1 Stone .............................................................................. TS 171
17.2.2 MORA ..vvvevvvo oo soeeeseseseees oo S 17-1
CONSTRUCTION ..o evneotsesessesnsonssesesesne TS 17-2
17.31 Wet Stone Masonry Walls ......... eeeeeeeenet et TS 172
| - 17 3.1. 1 General .................. e ........ TS 174;2
17 3. 12 Selectlon and Placmg oo ...... | TS17~2
17.31.3 Beds and JOIntS ... e TS AT2
17314 L s — L
| "'173 1.5 Backing... ........ ;...'Ts'17;2 .
"17 3.1.6 Pointing..... TS 17-3
17.3.4 7 Plastenng-....;..;.......................‘....;.;.:;.;... ......... ...."—.TS 17.3
17.3.1.8 Coplng ity ........... S TS173
o 173 1 9 N e TS T3
17.3.1.10 Cleamng Exposed Faces...-....‘... ....... TS .17-3l _
'1731 1 Cunng....’...' .......... TS 173
| MEASUREMENTAND PAYMENT....'..L.i...._ ...... R TS 1_'74'1_‘ o

© Jatbarang PK2TSPat2 - o



1722 4 i e |
7. Cement mortar shall be composed of one part of cement to three paits of

17.1

SECTION TS 17.  STONE MASONRY

GENERAL

~ This section covers the general and specific requrrements for the

7.2

724

~ construction of the followrng type of masonry work

+ Wet stone masonty in retaining walls, bridge parapets building
construction, and other structures included in the Works and in places
where shown on the Drawmgs or drrected in wntrng by the Engmeer

__MATERIALS

Stone e o o -
Stone for all classes of masonry shall be clean hard and durabte Adobe -

_ _blocks shatl not be used unless spec|t” ed or consented to by the t':ngmeer

'Samptes of stone proposed for use in masonry constructron shat! be

: submrtted to the Englneer for his consent.

: 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-léss than one and a -

~ half times their respective thicknesses, and lengths of not less than one and R
7 a'half times their respective widths. Each stone shall be free of depressrons L

v _jand pro;ectrons that wOuId pre\zent |t from belng properly bedded
' 'dStone shall be dressed to remove any thin or weak portrons Face stone

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

. 20 mm from true lines and to ensure the meeting of bed and joints lines

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

- radius. Bed surfaces of face stones shall be normal to the faces of the
. stones for 80 mm and from this point may de part from a normal ptane by an -
¢ . angle which is not to exceed 50 mm in 300 mm. ", SRR : '

Face stones shall be prtched to Ilne along all beds and jomts The maximum
'prOJectlons of rock faces beyond the pitch trnes shall not be more than 50

- Stones shall lncrease rn thrckness from bottom to top of walt

Mortar BEN A B

Lo fine aggregate by volume, or such other proportions as shall be directed by

" the Engineer, or as shown on the Drawings mixed with water $0 that the_ .

i water-cement ratio does not exceed 0.45 by weight. .

- Hydrated Irme may be ‘added in an amount not eXCeedmg ten (‘IO) percent of

- &+ the cement by wezght The hydrated limé shall comply wrth the requwements_ o
R -'_'_for type "N‘ nme |n ASTM C 207 Hydrated lee e _

CoTsz



17.3 CONSTRUCTION
17.3.1 Wet Stone Masonry Walls
17.3.1.1 General

This clause refers to the constructton of wet stone masonry walls mctudrng,
but not limited to, retalnlng walls and parapet walls.

17. 3 1 ?_ Selectron and Placrng

* 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 Engineer before any stone is ptaced ’

Care shall be taken to prevent the bunchmg of small stones or stones of the
 same size large stones shall be used for the bottom courses and large
- selected stones shall be used in the corners s -

"* All stones shall be cleaned thoroughly and wetted |mmedrately before berng
- set,"and the bed which is to receive them shall be cleaned and moistened -
_before the mortar is spread. They shall be laid with their longest faces -
horlzontal in full beds of mortar, and the ]ornt shall be ﬂushed with mortar.

B '-The exposed faces of tndrvrduat stones shall be paral]e! to the faces of the o
- walls in whrch the stones are set. SIS ~

~ The stones shall be so handled as not to jar or dtsplace the stones already
. sel, Surtable equipment shall be provided for setting: stones larger than .~ B
~ those that can be handled by two men. Rolling or turning stones onthe walls -~ "= &
.~ . will not be pernitled. If a stone is loosened after the mortar has taken initial . g
oo osel, it shall be removed the mortar cleaned off and the stone relatd wrth L
freshmortar : ; I S o

17313 Bedsanddornts - SR :
" Beds for face stones may vary from 20 mm and to 50 mm in- thtckness They N
- shall not extend in an unbroken line through more than five stones. Joints :
~ ~ - may vary from 20 mm-t6 50 mm in thickness. They shall riot extend in =
- unbroken line through than two stones. They may be at angles with the
verlical from O to 45 degrees. Face stone shall bond at least 150 mm

longitudinally and 50 mm vertlcally At no ptace shatl corners of four stones R
be adjacent to each other, _ _

Beds for vertical faced walls shall be Ievel and battered walls may vary from el
levelto normal to the batter line of the face of the wall : 3

17 3 1 4 Headers

Headers shall be dlstnbuted unlformly throughout the Walls of structures so e %
- as to form at least one fifth of the exposed faces. They. shall be of such .~ = = .-
lengths as to extend from the front face of the wall into the- backing at least " .
300 m. When a wall is 450 mm or less in thlckness the headers shall extend L
- entrrely from front to back face RETA : o

1? 3.1.5 Backmg

The backing shall be built with' greater than 75 percent of stones hav:ng a V. I
minimum dimension of 200  mm. The individual stones composing the - . -
- backrng and heartrng shalt be well bonded wrth the stones in the face wall_ S

e TS172




| 17.3.1.8 Cdping' : |

7.34.41 Curing

and with each other. All openings and interstices in the backing shall be
. ﬁiled_ completely with mortar or with spalls surrounded completely by mortar.

17.3.1.6 Pointing .- , _ _ ‘ .
. Joints not pointed at the lime the stone is laid shall be thoroughly wet with
~clean water and filled with mortar. The mortar shall be well driven into the
joints and finished with an approved pointing tool. The wall shall be kept wet
while pointing is being done and in hot or dry weather the pointed masonry
- shall be protected from the sun and kept wet for a period of at least 3 days
after completion. - S e

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

17.314.7 Plastering .

Plaster, if called for, shall of the same mix proportions as for mortar. Before

plastering commences the surface to be plastered shall be cleaned of any

dirt, grease, organic matter or any other deleterious substance. The surface

shall then be wet with water. Plaster shall be applied so as to firmly key into

~ the surface being treated. The finished surface shall be uniform in texture

- and regular in appearance. Flat surface shall be flat to a tolerance of 10 mm
measured with a 2 m long straight edge. ' '

. Copings, if called for, shall be as shown on the Drawings. Where copings -

- 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

~ fandom heights, with a minimum height of 150 mm. Stone shall be laid in
~such a manner that the top course is an integral part of the wall. The tops of
. the top courses of stone shall be pitched to line in both vertical and
horizontal planes. i : . ' : :

17.31.9 Weep Holes

.~ All walls and abutments shall be provided with weep holes. Unless

. otherwise shown on the Drawings or directed by the Engineer, the weep

" holes shall be placed at the lowest points where free outlets for water can be
- obtained and shall be spaced not more than 2 metres centre to centre.

- Weep hoies shall be l:ohstrtibted in'a{;cordanCe with the requirements 'of_ _ :

- Section TS 19 of the Technical Specification, Weep Holes.

o 17.3.1 ._'1{} Cleaning Exposed Faces

| Immediately after being laid, and while the mortar is fresh, all faces stones
..~ shall be thoroughly cleaned of mortar stains and shall be kept clean unlil the
workis completed. -~ . . - o R -

© .- The mééonfy 'sha'ﬂll be saﬁsfactdrily prOtected from the sun and shall be kepf _

' wet for a period of at leais_t three days afté_r completion.

S TSt



17.4

MEASUREMENT AND PAYMENT

Measurement will be made of the volume of stone masonry or ‘wet stone
masonry reconsliuction as the case may be, complete, in place and
accepted. Projections extending beyond the faces of the walls will not be
included. In computing the quanlity for payment, the dimensions used shall

" be those shown on the Drawings or ordered in wrrtmg by the Engineer. No
" deductions shall be made for weep holes, dram prpe pipe, or other openings
~of Iess than 0.01 square metres inarea. _

, J-_ . Payment will be made at the unit price entered in lhe pnced BrII of Quantrtres
- which shall include full payment for providing all labour, materials, tools,

WetStoneMasonry o e
~ [Wet Stone Masonry Reconstrucnon G :

equ;pment and any oiher works rncrdental to the completron of stone

" masonry. ‘ T
: Categorles of work to be pard under thrs c|ause are as follows

Descnptlon S - UmtofMeasurerﬁent
- S :
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19.2

SECTION TS 19. WEEP HOLES

SCOPE

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

MATERIAL
Pipe:

Material for Weep holes shall be 50 mm nominal diameter, black,

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

E Palm Flbre .

= - Palm fbre shall be fresh palm fibre to the Engineer’s approval.

193

TR

_ Frlter Cloth _ , _ _
Filter cloth shall be a polyester staple fibre, needle punched felt with a

minimum mass of 250 gm/m® and shall comply with ASTHMA M 288 -

__‘Geotextlles used for Subsurface Drainage Purposes

- CONSTRUCTION
' Prpes for weep holes shall be cul to lhe requrred lengths as shown on the -

Drawings and the inner end shall be surrounded by a ball of palm fibre not

- less than 150 mm diameter wrapped in filter cloth. The filter cloth shall be
. tied firmly to the pipe with nylon twine so as to ensure that all water which
will enter the pipes must pass trough the filter cloth and palm fibre filters.

i Assembled units shall be placed in the work at the levels, positions and
- slopes shown on the Drawings taking care to ensure that filter constructed
" as described above remains intact and that the exposed ends on the face of
* the work are flush with the face of the structure through which the weep hole

passes. Gravel backfill shall be carefully hand placed around i inner ends of '

- the ﬁllers ensurmg that that the filter remains mlacl

. MEASUREMENT AND PAYMENT

"~ Measurément will be made of the number of weep holes of lhe various
" lengths completed in accordance wrth the Drawmgs the Specrf‘ catlon and to

- the approval of the Englneer

R WeepHoIe Dra 50mm e _7 S i N_o._

Payment will be made at the rate entered in the BrII of Quantmes and shall -

) _rnolude the entire cost of completing the work including malenals labour -
'eqmpment transportatron and any other assocrated cosls

: Categorres of work to be pa|d under thrs clause are as follows

Descrrptron ST UmtofMeasurement
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202

BT _ﬁ': - This work shatl consrst of furnlshrng and app!ylng brtummous matenat to a
S brrdge deck and to the portlon of the approach road to be surfaced with

201

'SECTION TS 20. ROADS AND PAVEMENTS

GENERAL

" This section covers the constructron of the followmg

. Approach roads to the Goa Kreo Bridge,

S Paving on the deck of the Goa Kreo Bridge

Any other roads shown in the Drawrngs

" meg to the small quantrtres of roadworks for thls contract at the sole

discretion of the Engineer, manual placement of road materials may be

permltted in I|eu of the mechanlcal methods spectfred hereunder

20.'2.‘1

- PREPARATION OF SUBGRADE

General : . o
This clause specrf es the requrrements for the preparatron of the surface on '

L whlch roads are to be constructed

‘ 26.2.2

Testrng and Preparatlon L R
Where the inspection road is to be constructed on a subgrade of natural

. material (i.e. not on embankment), the Contractor shall check and visually

- . inspect the: subgrade for soft spots which shall be removed and replaced -
~ with suitable approved, compacted granular material. The Contractor shall

| . check the in-situ density of the subgrade to ensure that it complres with the
‘acceptance cntena shown below . L ‘ -

* The acceptance crrterra for the subgrade shatt be :

o _'(a) ) No VISIble soft areas and

o (b) - No drscernrbte movement durtng rotlrng thh a 6 to 8 ton ro!ler and

o (c) Compactron 90% of the maxrmum dry densrty determlned accordlng '

to AASHTO T 99.

" No n measurement or addltlonal payment shatt be made for the testlng and

preparation of subgrade « described herein and the cost of complying with this -

. clause shall be deemed to be |_nctuded in the rates and Iump sum pnces in

203 | R o
L This jtem compiises the supply and placement of gravel in accordance wrth R
o the reqwrements of clause TS 2 4. SRR : '

. _the prrced Bill of Quantrtles

sue BASE COURSE S

'j' -BITUMINOUS PRIME COAT

C‘eneral

e



20.4.2

20.4.3

2044

' (a) - The rate of apphcatlon of the Irqwd asphalt shall be from 0 8 to 2 5 Irtre

i A{b) - The prime Coat shall be Ieft undrsturbed for at least 24 hours and shall
- " not be opened to traffic until the prime coat has penetrated and cured
© suffi iciently so that it will not be picked up by the wheels of passing =

20.5

2051

 (b) Goarse aggregates whrch is matenal retalned on the 2, 36 mm sreve o
- shall consist of crushed rock, crushed gravel or a mixture of natural =~
- and crushed gravel. Not less than fifty percent (50%) by weight ofthe = . o
coarse aggregates retained on the 4 75 mm. sreve shall have at teast B

asphalt concrete in accordance wrth tnts Clause andlor as dlrected by the
Engineer. ‘ T ; _

Material for Prime Coat
Asphalt for the prime coat shall be cutback asphalt MC 70 conformmg to the

requirements of AASHTO M82 or equrvatent

Surtace Preparatron before Prrme Coatlng

Prime coat shall be applied to the concrete deck slab of the bridge and to
the road to be paved with asphaltlc concrete No apphcatlon shall be made
durrng wet wealher. _

Applrcatron of ane Coat

(a) -Immedrately before apptymg the prlme coat the Contractor shalt o

- sweep the full width of surface to be treated to remove all dirt and
other objectionable material. Asphaltic materials shall be apptled at a
temperature between 40 5°C and 85°C.

- per square meter but the exact rate shall be as dlrected by the

o Engmeer

- vehicles. The primed area shall be maintained until the next course is
- applied. - Care ‘shall be taken that the apphcatron of bituminous

material is not in excess of the specified amount; any excess shal! be -

btotted with sand or removed as dlrected

(C) Al areas maccessrbte to the dlstnbutor shall be sprayed manually'

- usmg the device for hand spraylng from the dtstrrbutor

'(d)  Structures and trees adjacent to the area berng treated shall be'

_ protected to prevent tnelr belng spattered or marred

| ASPHALTIC CONCRETE SURFACE COURSE o

Aggregates for Asphaltrc Concrete Sun‘ace Course

' (a) Coarse and fine aggregates sha!l be ctean hard tOUQh sound‘ .
parlicles free from decomposed materral organrc matters and other o

deIeterrous substances

one fractured face o

{c) '_ Fine aggregates WhICh is materral passmg the 2 36 mm sreve shall S

~ consist of gravel, sand, stone screenings or a mixture thereof Not less
~ than fifty percent (50%) by weight of the fine aggregatés shall be

" crushed parlicles. The combined aggregate shalt conform to the s

- gradlng shown in the followmg table.”
S - Tszoz

©



@

* deficient in material passing the No. 200 sieve, additional filler material

el A .

@
SRV Requrred Propemes of Aggregate for Aspha.’trc Concrete

Gradmg of A ggregates for Asphaltic Concrete

Percentage FPassing by Mass
ASTM : :
Standard Siove Coarse Fing . Eiller Composite
_ Aggregate | Aggregate Aggregate
. 34 inch 100 | 100
- 1f2 inch 80 - 100 - - 85-100
No. 4 - 5-30 100 - 40 - 60
"~ No. 10 "0-8 - - - 100 $25-45
- No. 40 - - 90-100 | 15-30
~ No. 200 - '0-8 | 50-100{ 4-10

When the combined grading of the coarse and fine aggregates is

shall be added. The filler material shall consist of finely divided rock
- dust, hydrated lime, hydraulic cement or other suitable mineral matter
and shall conform to the gradlng shown in the foltowrng table.

: Gradmg of FrHer S |
S ASTM =Ster1dard S:ietre - _Percér_rtag'e Paesing by Mass
“No. 36 -(o.‘e oy | 100
NO 50(03mm) _ © 95-100
No 200 (. 075 mm) - 70 -100 -

The coarse and fine aggregates shali meet the followmg requurements

s Property _ Requrrement Standard
Wear by the Los Angetes N
Abrasion test - A 5_40/° AA.S.HT_O 796
Loss when subjected to fve , R .
cycles of the Sodium Sulfate . | <12% . - }T\?OS 4HTO
Soundness Test . I I :
Sand Equlvalent after all o ' :
processing except for addltron of | >35 ﬁYSGHTO '

- | asphalt cement | _

B Ltqwd Limit .. - <25 AASHTO T89
Plasticity Index - | <6 AASHTO T90
Amount of thin and elongated < 50/ e
aggregales by weight ... . AR

(f) Aspha[t bmder to be mixed wnth the aggregate shall be paving aspha!t

. ~'penetration’ grade 85-100 and shall meet the requuements of
' AASHTO M226 Penetratlon Graded Asphalt Cement ,



20 5. 2 Preparatory Works s

Bituminous surface course sha!l be faid after the Engmeer has approved the
pnmed area. o ;

12053

t:qurpment

- The equlpment shall be either a batch plant or contmuous mix planl of
'~ adequate capacity, co-ordinated and operated to produce a mixture which

) ~_complies with the requirements of this Clause.

= (a)'

o

Asphattrc Concrete Control Umt Satrsfactory means shatt be provrded
for o

(|) Werghrng, meterlng, or volumetnc measurement of mgredrents All
measurmg devrces shall haVe an accuracy of 2%.

i) Checkrng the quantrty of rate of ﬂow of asphalt concrete

. (rn) Malntaln:ng the specrﬁed temperatu_re of the asphalt concrete by

o o

| ; '\; (tii) shall be re- screened and, if necessary, passed through the dryer' o

rngredlents mto the mrker R

steam jacketing or other msulatlon :

Control of ermg Trme The plant shall be equrpped wrth posrtrve '
- means to govern the time of mixing, which shall be the interval
~ between the time the aspha!t is spread on the aggregate and the trme
: _the same aggregate is dlscharged from the mixer. : :

;-,_Preparalron of Aggregates Before ‘being fed to the dryer aggregates

. shall be separated into two or more sizes and stored separately. One - &

... storage unit shall contain aggregate of such size that eighty percent - -
. (80%) will pass Sieve No. 4 and the other unit shall contain aggregate -

- - of such size that elghty percent (80%) will be retained on Sreve No.4.

_(ti)' In placrng the materrats in storage or in movrng them from

' ,i'(i) - Should the Contractor choose to: use natural fine matenal a -

.. separale storage unit for such _materral_shall be pro_wded in
~addition to the two units mentioned above. If filler is used as a
separate component, it shall also be stored and measured

' separately and accuratety before belng ted lnto the mixer.

'storage to the mixer, any method which cause segregation or

uncontrolled comblnatlon of materials of dlfferent grading shall L

‘be drscontrnued and the segregated or degraded malerials:

before berng mixed; or -

" ()  shall be totally wasted.

"~ {v) " Fine and coarsé aggregates shall be fed mto the dryer at a-
- uniform rate and the rate of feed shall be maintained within ten .

. percent (10%) of the amount set. Coarse and fine aggregates :
shall be dried and heated so that when delivered to the mixer _

_they shall be at a temperature of 17° C of the temperature of

S the asphalt berng used or as directed.

' 20 5 4 Job er Formula

 The Engineer wil), together th the Contractor deterrrune a Job Mlx il
Formula forthe aSphatt concrete mlxture establrshed among otherthmgs on -



2055 F .
- :The components shall be combined so as to produce a mlxture conforming

2056

the basis of ASTM D1 559,. Marshall Tests, made ‘wit.h specified aggregates
and asphalt to be used. Modifications of the Job Mix Formula shall only be
made with the approval of the Engineer.

Preparatlon and Composrtron of the Mlxture

to the following tabulated composition by weight. The exact percentage of

~ asphalt in the mix shall be based on the Job Mix Formula.
- Composition of Mixture for Bitumin'o'us' Sur_rfac'e Course

(iYTolal aggregate (mcludrng frller) o .o 92 -95%

(u)Asphatt LT e O 5-8%

Requrrements for the erture o

~ When tested according to the Marshall Method the _brtummous mlxture shall
- f__"_conform to the reqmrements m the followmg table SRR

- Requrred Propertres of Brtummous erture

’é&e?
@

: ..:"and all initial rolling shall be done |mmed|ately after spreadlng The

Property . ... . Lo ' [ - Value

Minimum stability -~ * © 7 oo 550kg

25mmme<.: oo e st 1e%

Voidsintotalmix. = - - o s [ B 1%
Aggregates voids filled with Aspha[t cement - o 70 - 80%

L o - 14MPa

Mmrmum dry compresswe strength o SIS

, R R (14.3 kgffcm®)

Maxfmum loss in Marshall stabrl:ty by eubmergfng _ R

| specimens in water at 60°C for 24 hours as compared ?59, o

S £ e

to the stability measured after submerglng in water at
60°C for 20 minutes 0 O

Spreadlng and Compactrng

The mlxture shali be spread al a temperaiure of not less than 107°C

-+, mixture shall not bé placed on-any. wetsurface or when weather
: condrtlons wrll otherwrse preVent rts proper hand!rng and fi mshmg

The equrpment used for spreadlng and compactlng shall be subject to )

- the approval of the Enginéer.and to the extent practicable considering -
. the constricted nature of the brrdge and approach road shall be

B mechamcal equment

,Where a course prevrousty Iald is’ jo:ned toa course to be Iard Iater _
R the flrst course shall be cut back and pamted w:th asphalt as directed. . -

“The mrx shali be compacted :mmedrately aﬂer placrng Inrtral rolllng'
- with a tandem steel rollef or a three- wheeled steel roller shall follow -

 the paver as closely as possible. - Immediately following the sealing of

L “the Iongrtudlnal joints, rolling shall commence at the ‘oulside edges and S
0 progress towards the centerline. ‘Rolling with'a pneumatro—tlred roller =~

" sha!l be done |mmedlately beh!nd the rmlral roilrng In‘ areas too_small o

TS 20-5



- for the roller, a vibrating plate compactor or hand tamper shat! be used
to achieve thorough compactlon : . .

(d) Rolling shall continue as tong as reqmred to attaln a minimum -
compaction of ninety- seven percent (97%) of the Marshalt densny of -

the approved Job Mix.

- Asphalt pavement shall be laid and compacted to the des]gnated Ievel and

20.5.8

2059

20.6

Measurement and payment is not apptlcable to thrs |tem AII costs for'
- complying with the specification for subgrade preparation shall be deemed o

traverse stopes as shown on the Drawmgs :

Requrred Densrty

(a) - The densrty aﬂer compactron shall be determmed by takmg cores from .

the various courses and tesling them in accordance with either:

| ~{vi) ASTM Method of Test D1188, “Bulk Specrt”c Grawty- of
: Compacled Bttumrnous Mixtures_ . Usmg . Paraﬁ" n- Coated -

o Speclmens or .
- (Vii) ASTM Method of Test 02720 | “Bulk Specrﬁc Gravrty of

Compacted Bituminous Mixtures Usmg Saturated Surfaces Dry :

'Spet:imen whrchever is apphcable e o t S

? (b) The compacted pavement shalt have a densﬂy of not tess than nmety' ‘

- percent (90%) of the density of a Iaboratory specrmen prepared in
: accordance w:th the Marshall Test : _

Tolerances :
L Tolerances for Asphait Pavement
Feature . . o Tolerance
Permitted vanatlon from thrckness oflayer .|+ 5 mm
Permltted varratron from desrgn Ievel of surface oo {+5mm-5 -
Permrtted surface |rregutarrty measured by 3 -m % 6 mm - .
straightedge R -
Permrtted variation from de31gn crossfatl or camber R b 0 2% ‘

MEASUREMENT AND PAYMENT
Subqrade Preparatton e

 tobe included in other rates in the prrced Bil! of Quantrties B

o Sub—Base Course {Gravel) e

' Gravel shall be measured and pa|d for under sectron TS 2

B|tum|nous Prtme Coat "

Measurement and payment is not apptrcab!e to thls |tem Ali costs forf' 5

o complying with the specification for bituminous prrme coat shatl be deemed *_' S

to be included in the rate for aSphattrc concrete T

o Asphalttc Concrete

X ; Measurement will be made of the mass in tonne (1 tonne = 1000 kg mass) =) S
- of -asphaltic concrete surface course . placed to thé lines, grades and -

dlmensmns as shown on the Drawrngs or drrected by the Engmeer and' I

TS_ 2_0-6_



ap'proved by the Engineér. Materials placed outside the design limits shown

~ on the Drawings shall not be measured for payment.
Payment shall be made at the rate entered in the priced Bill of Quantities

which shall be full compensalion for the cost of materials labour, tools,
equipment and incidental items (including the cost of bituminous prime coat
where asphalt concrete) necessary to complete the Works in accordance
with the Specifications and instructions by the Engineer.

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

Description Unit of Measurement

Asphaltic Concrete - ' ~ tonne
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R The Contractor shall be responstbte for the correctness and completeness of

~'SECTION TS 22. MINOR METALWORK ITEMS

o221

T4

GENERAL

Scope R o
This seclion covers the desrgnlng. manufactunng, transportlng, installing,

coating and other common requirements incidental to all metal works to be
furnished under the Contract. The metal works herein specified shall mean

“  steel works such as handrails, bridge expansion joints, etc as shown on the
S _Drawmgs or as drrected by the Engineer

2242

Submrttats o ‘ ,
The Contractor shall prepare shop drawmgs showrng comptete detarts

-sectrons and plans of all parts, assemblies, materials lists, components,
_connections and supports, and relations to the structures based on the

Drawings. The shop drawrngs are subject to approval by the Eng:neer in

- accordance with Clause 1.4. 3 of the General Specrt" ication

T90id

Standards ER e . L
Unless other\mse specrf cally provrded in this Specﬂ" catron the metal works

o shall be manufactured, fabricated and installed in accordance with the latest
' provrsaons of JIS, or other equrvalent standards approved by the Engrneer o

Al materials to be furntshed by the Contractor shall be new and shall have‘
' _the best quahty of the]r respectuve krnds ' _

} “ Unless otherw:se spec:fred in this Specnf catlon aII materrals and methods of
tabncat[on shall conform to the standards lrsted in the followmg table.

= Standards for Metatwork

Structural Steel .- .| ASTM A36, JIS G3101 or JIS G3106
Stru_ctural Steel Prpe e [ASTM 122 or JISG3444 -

. |SteelPipe .. T NISG3452 |

| BoltandNut - |ASTM A307 GraderrJtS 81180 _
ArcWetdrng Electrode AWS. JIS Z3211_ e

Item BIRRT : f—.-:‘_' . Standard

.‘7.'_"_FABRICATION AND CONSTRUCTION

General

the shop drawrngs and for shop fit and fi eld connectrons The work shall be

shop-fitted and shop- assembled as practrcabte as possrb!e conform:ng to

3 the details’ on the approved shop drawrngs

o X :;Where necessary, metals’ shall be tnsutated to prevent etectrolysrs due to -
~ - -contact between dissimilar metals and to prevent corrosion due to contact
" petween metals and masonry or concrete lnsutatron shall be by means of

-.-“,-';_v:bitumrnous parnt or other approved means ey

Tszzt BRI



All fastening, anchors and accessories requrred for fabrrcatron and erection
shall be provided by the Contractor. Exposed fastenings shall be kept to an

- absolute minimum, evenly spaced and neatly set out. Wood plugs will not

~ be permitted.

Workmanshrp in fabncatron shal! conform to the best modem shop and field

~ praclice. All joints and intersecling members shall be accurately fitted and all_

2222

works shall be fabrrcated on true planes wrth adequate fastemngs

Weldmg

" Welding shall be carrred out in accordance wrlh the requrrements of the

* American Institute of Steel Construction (AISC) or approved equivalent and

- shall conform to the standard code of the Arnerrcan Weldrng Socrety or -

. equrvalent approved by the Engineer. -

- The Contractor shall submit, for approval detarls of the experience and'

.~ qualifications of proposed welders. The welders shall have sufficient

experience and qualifications for welding work and hold certificates issued

- by “Balai Latihan Kérja, Departemen renaga Kerja (Employment Training
.- Centre, Department of Labour) or other tralmng course approved by the

Englneer

“All welds shall be vrsually |nspected by the Englneer and shall be subject to _

: - his approval.

‘ When SO drrected by the Engrneer weldc. shall be tested by radrographrc'
! tests specrﬁed in JIS 3104 or other testrng method approved by the

B Engineer.

. Field Wetdrng shall not normaEIy be permltted However When express!y | o
authorised by the Engineer it shall not be performed under adverse weather
~ conditions of fain, temperature, moisture and wind unless the weldrng work

- -is protected in a mannet approved by the Englneer

Weldrng electrodes shall conform to the requrrements of JIS 23211 to 23212 '

ooor equnvalent approved by the Engmeer

: ‘;-'We!ds drsapproved by the Engmeer shall be chrpped out to sound metal
“tested and repair-welded and subject to the Engineer’s approval usrng a

o procedure approved by the Engmeer prlor to carrymg outther fepalr -

:_22'.27.3

Protectrve Treatment of Metalwork I
AII minor metalwork shali be galvamsed in accordance with the fo]towrng

S Al galvanrzrng sha!l be by the hot drp galvanrzmg process in accordance

with the requirements of AASHTO M 111 (ASTM A 1230 “Zinc {Hot

: Galvanized) Coatings”, AASHTO M 232 (ASTM A 153) “Zrnc Coatrng (Hot— R '

- Drp) on |ron and Steel Hardware” and this C!ause

Surface Preparatlon

1627 Part 1 or equrvalent standard fotIOWed by acrd pickling in accordance
L ‘wrth the requrrements of AS 1627 Pad 5 or equrvalent standard. -

: All weld spatter slag burrs Ioose rust and mill scale and other forergn"_ -
- substances shall be removed by either sand or shot or grit-blasting to “Near- . -
e White" metal” under "Sa 2 112" of Swedrsh Standard sis 055900 or SSPC- ‘

o SP1O of Steel Struotures Palntmg Councrl Manual Vo!ume 2

- Surface contamlnants and coatmgs whlch cannot be removed by the normal-‘ | i

TS 222

' SteeIWOrk shall be pre- cleaned in accordance Wrth the requlrements of AS L



~ chemical cleaning process in the galvanizing operation shall be removed by

abrasive blast cleaning or some other surtable method
Galvanizing ‘ '

A articles to be galvanized shall be handled in sucha manner as to avoid

any mechanical damage and to minimise distortion.
Galvanising parameters such as galvanizing temperature, time of i rmmerswn

- and withdrawal speed shall be chosen to Suit the requrrements of the artlcte

being galvantsed _ o i .
The oomposrtlon of the zrnc in the gatvamsrng bath shall be not less than

- 98.0% zinc.

Coallnq Requirements .

~ Thickness:

The thrckness of the galvamzed coatrng shall conform with the table below

Mlmmum average coating on any
- individual tests area - -

Products_ : Coatmg Mass , Equlvalent _
R o (Gram!sq m) Thickness
- L SRR (Mrcron)
Steel 5 mm thiok‘ andover - | 600 | 1. . 84
el omm ek utnot | gs0 | es
Steellessthan2mmthick -~ -~} .. 350 .~ | - 49
Centriftlged work <. o 300 o e a2

. '-'The thlckness of the galvanrzed coatmgs of threaded fasteners shall
conform wrth the table below R ST :

- Minimum Average E R P Minimam Individual

TIPS Equivalent'}“? Equivalent
Coating M.a.ss Thickness - Coatlng Mass _Thi‘c’kn'ess_
.(.Gramlfs.q. m) '(Micro'n) (Gramlsq m) (Micron) R

’ 375 C B2 n -*;4;300 ol e 42

-~ Actual thlcknesses shall be measured by a suitable thickness meter. Should _
-+ - any doubt arise, as to the quality of galvanizing, tésts shall be carried outin -
 accordance with AASHTO T 65 ‘Tests for Weight of Coating on Zinc-Coated -

(Gatvanrsed) Iron or Steel Artlcles or ASTM E 376 'Measunng Coating

Thickness by Magnetrc Fletd or Eddy Current (Etectromagnetrc Test '
Metnods) S , AT _ _

" The gatvanlzed coatlng sha!l be contmuous adherent as smooth and s

evenly distributed as possrbte and free from any defect that is detrimental to

e the slated and use of the coated article. On silicon killed steels, the coating = "
- mayk be duII grey, prowded that the coatlng is sound and contrnuous ' -

--_'?;The |ntegr|ty of the coatrng shall be determlned by vrsual mspectron and_
R coatrng thlckness measurements S L S



~ Where slip factors are required to enable high strength friction grip bolting

where shown, these shall be obtained after gatvamzmg by suitable
mechanical treatment of the mating surfaces _

" _Where a paint fi nish is to be apptled to the galvamzed coatmg all spikes

shall be removed and all edges shall be free from lumps and runs.

- Adhesion

The gatvamzed coatmg shatl be suﬁ“ crentty adherent to wrthstand normal
handlrng during transport and erectlion. The Engineer may test the adhesron

in accordance with AA‘%HTO M 111 (ASTM A 123)

" Passivatlion

Galvanized reinforcing bars and ferrutes shall be passrvated ina 2% sodlum o

drchromate solution apptred by the galvanizer.

. Transport and Storage ..

Gatvamzed components shalt wherever posslbte be transported and stored

. under dry, well ventrlated conditions to prevent the formatron of wet storage
staining. - ' : . . ,

A chromate passrvatron treatment after gatvamzrng may be used to minrmrse _
the wet slorage staining which may occur on articles unabte to be stored in o

dry, well ventilated conditions.

| .. complies with the requirements of AASHTO M 111 (ASTM A 123), no further R
_remedlat actlon shall be reql.nred to the stained areas. B

2224

“Any wet storage staining shall be removed by the gatvamzer if formed pnor -

to leaving the galvanizer's plant. Provided that the coating thickness

Check Sheets : . .
At least seven (?) days before ptacmg concrete in any structure or mstallrng

any metal work, the Contractor shall submit, for approval, three (3) copies of -

~ " an approved checkout sheet detailing all items of inetalwork to be installed

including unit masses and dimensions for materials to be furnished and -
- installed and receipted invoices or-other approved documentary evidence

- detaltlng the mass of any |tem whlch has been furnlshed and lnstatled

2225

- Engineer, recesses or blockouts shall be made in the concrete and the B
metalwork shall be grouted m place usmg cement or embedded in second- L

Installation

Metal works to be embedded in concrete shalt be embedded when the' T

concrete is being ptaced or, if shown on the Drawings or directed by the

B stage concrete.

* The surfaces of all metat works to be in contact wrth concrete shall be.__ 5

"~ Metal works shatl be accuratety posrtroned and atrgned in the Iocatrons as"' A
‘shown on the Drawings, and shall be hetd securely ll‘l the correct posrtron RN '

thoroughty cteaned lmmedratety before the grout or concrete rs ptaced

Ao dunng ptacrng and settrng of the concrete

" Where it is |mpract|cabte to place anchors or anchor botts requrred for the o
~ installation of métal work when the conciete is placed, holes shall be drifled

into the concrete after the concrete has set for 28 days and expansmn botts

= _ adhesrve anchor botts or other approved anchors shatl be instalted
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Field wetding, culting or drilling of prefabricated galvanised metalwork items
shall not be permitted without the written approval of the Engineer.

MEASUREMENT AND PAYMENT

Handrails

Measurement shall be made of the mass of steel handrails completed and
installed and approved by the Engineer.

Payment shall be made at the rate entered in the priced Blll of Quantities

. which shall be full compensation for the cost of all materials, labour,

equipment and incidental costs for completing the handrail in accordance
with the Drawings and the Spec;ﬁcatlon

Categcnes of work to be paid under this clause are as fotloWs:_

Description - - -1 Unit of Measurement
~ Hand Rail S ] ke

_t:xpanston Jomt _
Measurement shall be made of the Iength of expans:on jomt installed and '

: approved by the Englneer

. Payment shall be made at the rate entered in the pnced Bill of Quantltles
- which shall be full compensalion for the cost of all materials, labour,
~equipment and incidental costs for cornptetmg the expansuon |omt in

accordance with the Drawmgb and the Specst‘ ication,

. Categones of work to be patd under thls clause afe as foItOWS

* Description * | Unitof Measurement

" Expansion Joint I . m

TS0
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