gt

_ TABLE OF CONTENTS

SECTION TS 21. GATES

211 GENERAL....coooeiiriviiennnnnens ereereeeesersesnenesrarererensasnenessaseesesssessssars 1O 2171
21.1.1  Scope of WOIK...oceimisiniieisisinnsns s st s TS 21-1
D112 SUDMIAIS 1vverereeeeerivreriseresasresciesseisessssssssebsessasesssasesesssnssssssess TS 21-1

21.2 DESIGN OF GATES......icoevein [T PSRRI TS 21-2
1.2 GENBIAl coccvsvessssssereessessesssssissess s s TS 21-2
2122 SIANUAIAS..ccoicriimmirresiss i s TS5 21-3

21.23 Loading Conditions ..........uumrmmremmsssssniim s TS 21-3

- 21.2.4 Allowable Stresses........... FFTSUS ORI UTPRPPRTPIOOTE =TS 21-4
21.2.5 Friction Coefficient ......... eereens FRT R NPSPPTOPPR TS 21-5
21.2.6 Safety Factor of Mechanical Components ................................ TS 21-6

21,27 Other ReqUINeMENts.......cuivimsremmssssmmmmssssssisssins s e 1S 21-6

- 21.3 MATERIALS ........ SO FORPRRRORPS e [RR— TS 21-6

" 01.3.1 GENEIAL et ierssiessinssieerets e beese easa st s TS 21-6
' 21.3.2 Structural Steel and Other Steel Materlals rereeeareceeen ety e 1S 21-7
- 21.3.3 Bronze Castings......vuivsiiesn. JOT P i TS 21-7

- 21.3.4 Rubber Seals ...t GO DTSSR OPPPI e 15 217
' 21 4 MANUFACTURE ..t et =TS 21-8

S 2144 General ... SR OO PR RU VUSSP .. TS 21-8

2142 Castmgs,.....'............._...,.......- ..... PR O e 1S 21-8

C21.4.3 Maching WorK ..ol TS 219
D144 BalANCING .voriveserersisvireeessersssesmssssemssssssssssersssssiessssnssnsaisassesss 19 21-9
21.4.5 Small Bore Piping....cocveeniciincaens rerarrerne SRTTTR SETURIUT TS 21-9

 21.4.6 Joint of Structural Members ......ccc.cee..e. erree s eees b s TS 21-10
21.4.7 Embedded Steelwork Opemngs, L) (TSRO TS 21-10
21.4.8 Welding covcorrriniimiieniersinneen i erreces i b e TS 21-10

S 2149 Lubncatlon..i.a.'......'.."....' ...... v i 15 21-11
 21.4.10 Protection Coating......c.cvmmiinimnsisiennnns TP JORR TS 21-11
7 '21.4.11 Mechanical Equipment Pars...........c.conueres rereariarresnnennenanne 19 21-11
S 21 5 PACKING, DELIVERY AND STORAGE:...............; ..... rereerrneeneeees 10 21-12
2151 Packing ... e RTINS irreeesriesee e 10 2112
21,52 DEIIVEIY icieecresivirisseirsssenisssessbasessstinnnss e 19 2113
. 2153 Storage at Site ...t it sssesenetansnennenens 19 21413
216 INSPECTION AND TESTING AT SHOP ..... SO i 1521413
2180 General i e FRTOPP e 1521413
. 2162 Certificate of Inspect[on..;:.‘;.;; ..... Cverereearsernnnrassensesnseenenen 10 21-14
: 21 .7 FIELD ERECTION AND TEST ..... SRS et TR e 1S5 21-14
21,74 Field EFECHON w.iiovieiievesiecusssesssaseemssssisss s sassssnssssassssssnsssssens TS 21-14
0 21.7.2 Field TEStS i uirieierierenerrenesieesesnes TN ST TS 21-14
218 MAINTENANCE.......';...‘.'..'..".......'..'.'.’..'..'....' ........ SOTTRE e 18 21-15
- 21.8.1 - Maintenance Equipment and Spec;ai Tools ......... rerinirirnnnennns 19 2115
o 2182 Spare DAMS..eceirsiiriiveeriesmst sttt st seesnss rerererans evreeseens TS 21-15
o 21 9 MEASUREMENT AND PAYMENT..............Q...':.._....'.'._ ...... connie s TS 21-15
" 21.9.1 " Drainage Sluiceway Gate......c....uuwun Severererisiiastastet st seemrrans TS 21-15

21 9 2 Flap Gates for Drasnage Ouilets.....‘ ..... ..... R TS 21-16



AT



211

' 21.1.1

- SECTION TS 21. GATES

-GENERAL

This section covers the requirements for the stlde gate ttap gates and all related
facmtles to be provrded by the Contractor.

Scope of Work
The work shall include the desrgn ‘material arrangement manufacturing, testmg,

- inspecling, painting, packing, insurance, transponatton from the shop to the site

(including customs clearance), storage, installation, in-silu tests and mspectlons
taxes, completlon and rectrftcatron of detects in the gates as descnbed in this .

: -_secuon TR :
o General descnpttons ot lhe gates are as foltows

Drainage S!uiceway Gate at WF 172 R +1 5m (1 No )

(1)§ate_LeaI

Type . Steel Sltde Gate |
7 Drmensron : Clear span 1. 60 mx Clear he;ghtt 6om R
Seahng System Top, bottorn and sides at downstream srde of gate

l:(2)Horst Syat

Type Slngle splndle S
Operatlon - Manuat '

'i‘ftmmaegmmaEL_a

= Type : Steei Gwde Frame (Bottom, Stdes and Top)

. _Ftap Gates for Dramage Outlets (1 No of each)

")2#12

. _Steel Flap Gate (H 10mW 10m)
" Stee! Flap Gate (H=1.0m W=1.0m)
- Steel Flap Gale (H=0.7m W=1.1m) = -
| ;smdFMpGMe&togmMIttmtf::
_ Steel Flap Gate (H =2.2m W=1. 6m)- SR
‘;-swelﬂapeam(H oannN 14m);‘:<'9="

Submtttals ,

“The. Contractor shall submlt workmg drawmgs and shop drawrngs mcludrng ;

i relevant data showing details of gale structure to the Engineer, for approval, sixily
- (60) days before starting manufacture in accordance with Clause 1.4 of the

- General Specrfrcatron These drawmgs and data shall contaln but not Irmlted to

~ the following items :

e General !ayout drawrngs of steel sllde gates and steel ﬂap gates

7:-‘_ ‘- Detatl drawmgs and date related to crvrt viorks such as the drawrngs showmg ,

" the blockouts, foundations of the hozst Ioadtng condttron srze and Iocatlon ot _

| anchor, bars, hooks, ole;

e General and shop fabncatron drawmgs, catculatron sheets and data, B

TLlr g



21,2

' 21.2.1

0!
.- Specification or in accordance with good engineering practice if not specified.
~ Where maximum and minimum are given, the selectron of maximum or

Detailed drawings of gate leaf, guide frame, spindle, hoist and its
appurtenant equipment, and all other parts of gate structure;

Detailed drawings of fiap gates hrnges frame, seals and all other pans of

ttap gate structures
' Erectron rnstructron and test procedure at the shop and al the srte
Qualification documents for welding procedure and for welder and we!dmg

operator's quatrtrcatron

Parntrng specrfrcatrons colour scheme and parntrng sampte and

' Operatron and marntenance mstructrons spare parts Irst and marntenance

- equipment and tools list. -

| The working drawrngs and- shop drawrngs shatl be prepared based on the
~ Drawings or as directed by the Engineer, with complete desrgn catcutattons :
_ shomng how the detalis of gates as have been determrned ' o

_ DES]GN OF GATES

General

@

Desrgn of gates shal! be carrred out refernng to the followrng desrgn'
condition and the materrat requrrements stipulated in ctause 21.3. '

Magnrtude of loading effect shall be calculated as specrfred in thls

_~ minimum shall be made so that it affecls the result most unfavourably and

©

- not suffer damage under the ‘most adverse conditions nor fesult in

(d)
(e)

provrdes the greatest factor of safety indesign. - _
The design, dimensions and materials of all parts shall be such that they will

deflections and vrbratrons whrch might adversely aﬂect the operatron of the
" equipment.

Mechanrsm shaII be 50 constructed to avoid strcklng due to rust or corrosion,
All part which will have to be dismantled or which might have to be

~ dismantled for purposes of servicing or replacement shall be held in ptace

®

{g)

with non Cordoba tasteners

The type, material and size “of atl fastener shatl be setected to safely 7-
withstand the maximum supérimposed load. Complete information regarding

~ the design assumption, loading and operating conditions, deflections and

unit stresses used in the design together with the approprrate drawrngs shatl . '

be provrded by the Contractor to the Engtneer o ‘
it should be noted that this Specrtrcatron and the Contract Drawrngs show

s only the oultine of the structure and the governing dimensions and are not

" intended to define the exact details of the equipment to be furnished. All -

f (h)

" where other units have been used, the equrvalent measurement shall be S
" marked in addition. -

)

- humid tropical conditions under which the equipment will be called upon to |

fecesses required in this structure for alignment shalf be determrned by the

* Contractor upon the approval of the Enginger, i

In all correspondence in all technical schedule and all drawmgs. metnc unit
of . measurement shall be employed. On drawings or printed pamphlets

In choosrng matenats and therr trnrshes due regard shall be gsven to the

;' work. The Contractor shall subinit details of his practices which have been .
.~ proven salrsfactory and whrch he recommends tor applrcatron on the parts of .

TS21 2
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the plan which may be affected by the tropical and local conditions. The
material and finishes used shall be approved by the Engineer,

The Contractor shall not make any change to the equipment or in the

~ materials to be incorporated in the plant from that specified or implied by this

Specilication without the written approval of the Engineer. Such changes or
alternations shall in no way be detrimental to the interests of the {:mptoyer
and shall not result in any increase to the contract price. B

21 2.2 Standards

(@

_- (b)

Materials and methods ot test shall be furnrshed and tested in accordance

* with the Standard Industri Indonesia (Sll) or the Japanese Industnal etandart

(JIS) or equwalent approved by the Engtneer

If the Contract Documents confltct in-any way or all of the above standart or
codes, the Contract Documents shalt govern, only upon confirmation of the

Engmeer. el

()

21 2. 3 Loadlng Condtttons o

Effects of the toltowmg loads shalt be combrned 50 as to make the most
unfaVOurable !eadrng combrnatron : AR

: _'(t) e . Water load correspondrng o the specrtlc water level actrng on the

: specrttc side(s) or parts of the gates o

“ i) - Dead weight of the gatés

{iiiy Al force components caused by trrctton and other ettects

E (rv) Buoyancy
- {B)

The loads speclfled herein shall be consrdered as mlnrmum requrrements

- and the Contractor shall use additional loads and combrnatton thereot which

the he consider to be applrcab!e and necessary
(i) - Leaves applted o _J , ; ,
AII loads applred dunng operatrng the shde gate due to the imposed
-, loads of the hoist durrng normal operatton or in gate jammed
e ; condition. | . - SR
i - Hydrostatic Load t - : :
o Hydrostatic load-shall be of the water head drfterence between
~: - upslream and downstream sides of the water gate, slide gates
- and for the case of the flap gates with the river side level at -
. design flood tevel and empty on the other srde
- Deadweight - L : : _
e Reaction due to sett wetght and ballast wetght mounted on the'
~ 0 gateleal, if any. : ; : .
. oo Sediment Load | O - :
. Sediment load shall be of sedrmentary depth ot srlt in front ot the
o7 oogates. _ IR L
A Operatmg Load (for s!rde gate) :
i Operatlng [oad tor slide gates shall be as tor horst Ioads

(||) Horst o

The horst shaII be destgned taklng the toltowmg Ioads |nto account

" Dead welght of the gate leaf. Such connectmg devices with the
- holst as wire rope, sheave, sprndte etc shatl be included in the
'~ dead weight of the gate.

o i Fnctlon force due to rothng and/or stldrng parts

T821 3 f_:;'kf e



- o - Friction force due to seall rubbers

"« Buoyancy =

+  Uplift force and down puII force - 3
~e - All loads imposed durmg ralsing the gate due to gate jammed

condrtron

21 2.4 Altowable Stresses
(a) Structural Steel

_ The allowable stresses for normal toadmg condltlon of structural steelr
members with a thickness of 40 mm or Iess shatl be shown in the foltowmg

tablo :

~Table 21.1 - ALLOWABLE STRESSES FOR STRUCTUHAL STEEL

. (Unit: kgf/em?)

Steet Materral ,

ss41.=

Where Aw Gross secttonal area ot
web (cmz) SRR

Ac : Gross sectlonal area ef
compresswe flange (cmz)

Supportmg Iength (cm)
b Width of tlange (cm)
K: (3 + Aw/2Ac)"’- |f AwlAc<2 K 2
When dlreetly flxed y ktn plate

0“::_;‘-, :

— (Thlckness <40 mm)
(1) Axral Tensile Stress _ 1,2_0(_)_ '
(per_netsecttenat_area) R
(2) | Axial Compressive Stress /<20 |1, 200 B _

o (per'gross'sectionat area)' SR _20<_1_/_r<_é3 1200 75x(1lr—20)
Where: 1: Buckling tength of R
member (cm) o e
R: Radius of gyratlon of member
(cm) e R
' - 1,200 .
L Compresswe splrce member S
(3) | Bending Stress S , ) R
(a} Bendlng tensile stress (pernet - .1,200 D
- seclional area) .. ... .- _ __ o
(b) Bendmg compresswe (per net i égfk Ty 200 o
sectronal area) Y O :
| 9/K<tib<3 1menumwmr

‘Sheanng Stress (per gross sectlonal 700
N area) SR R L
1) Beanng Stress o 2,100 -

o Ts21-4 o -




(b) Forged Steel and Cast Steel - AR -
Table 21,2 - ALLOWABLE STHESSI:S FOR F OHGED STEEL AND

" CASTE STEEL - ,
o | (Unll kgffcm"’)
Steet Materral g scis | SFas |
Axrat Compresswe Stress L “1,200 | 1,200
Axial Tensile Slress o 1,200 71,200
Bending Stress , | S| 1200 1,200
Shearing Stress 700 700 o
Boaring Stress .| 1200 | 1,200

The above allowable stresses are applicable under the horrnal condilions.
(C) Concrete - : o

Type Gl K250 will be utelrsed for slurce and for tlap gate outlet structures.
Altowabte stresses under normal condmons are as follows: .. -

Table 21.3 - ALLOWABLE STRESSES FOR TYPE 01 CONCHETE UNDER

) . NORMAL CONDITION
Axral Compresswe Stress 55 kgflcm
- Axial Tensile Stress | 70kgf/lcm®
Bending Stress | 3.6kgffem®.
Shear Stress P I kgffcm? -
Bear_tng Stress """ - -: 1 €90 kgf/ém"f 7

(d) Other aHOWable Stresses

" Other allowable stresses which are nol provrded hereln or allowable stresses '
s of other matenals shall be referred to the Engrneer & - :

: ) 7-"21 25 Friction Coeﬁlcrent P

Fnctron coeﬂrcrent ol rubber seals be as fo!lows
Table 21 4 FHICTION COEFFICIENT FOR RUBBER SEAL

- ~ Friction Coefficient
Rubber Seal Condition RER S ' o
.1 Maximum Minimum - -
L (a) Rubber on stalnless steel | 07 |- 057
plate in Wet condrtlon e D TR
R (b) Rubber on stalnless steel 12 08
Plate in drycondrtlon EREON B L

Other frrctron coeﬂrcrents shall be referred to the Engmeer

Teans



21.2.6 Safety Factor of Mechanical Components SN S
All mechanical components including spindle, pin, gear wheel etc shall be

2127

“designed based on the following safely factor to be apphed to the ullrmate

slrength of the matenats (Tabte 21.3)

Table 21.5 SAF ETY FACTOR FOR MECHANICAL COMPONENTS
' Safety Factor | Safety Factor Safety Factor
Materlsl “tose | Comprossive | Strass
R Stress

Rolled steel for general or .5 5 E 8.7
welded slructure ' L T
Carbon steel forgmgs o 5 - 87
Carbon steel for machlne 5 8.7
structural use - : , S
Corroston resrshng steel _ 5 .87
Carbon steel castings .« = S _57 : 5oy 87
Gref{ iron_'eastings K GRERN L R RN 35 0 10
Bronze sa_sting_s -8 ] 8 i0

| Oiher Requrrements '
-(ﬂ

)

o213
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Mlnlmum Thsckness of Steel Plates

Excepl for appurtenances al srgnlhcant parts of components of structures '
“shall be constructed by using at least 6 mm thickness steel plates. The -
- minimum thickness of rolled shapes can be at least 5 mm thickness. These
minimum thickness shall be consrdered :ncludlng the corrosion allowance

specified in the next paragraph.
Corrosmn Allowance -

Gate Ieaves gurde frames and other paris whrch conlact wrth water hall take '

the corrosion allowance of 1.0 mm into consideration. Corrosion allowance

may not be taken for corrosion resistant metals and terrous -embedded. |n: B
concrete, . : .

MATERIALS

General

@

* suilable for the purpose, free from defects and |mperfeclrons and of the =

All matenals shall be new and of flrst class quallty conformrng to the - -

. requirements of Jis and Sl or equivalent approved by the Engineer, and be

'- classmcatlons and grades listed herem, or lheir equwalents

(b) Defeclive material shall not be repalred and used in the constructlon of the_
- equipment without the prior approval of the Enginger. No peening, caulking,
orfllllng shall be permitted in repairing cracks, pinholes, or blowholes. Defects -
-+ in welds shall be repaired by chipping out to sound metal and rewelding. For .
- defects in casting, the method of repair shall be mutually agreed upon by the

Contractor and the Engineer. -

Ts21-6



21.3.2

(c) The Contractor shall not make any change to the materials from that specified
_or implied by this specification without the written approval of the Engineer.
Such changes or alterations shall not result in any increase to the contract
pnce S : _

Structurat Steel and Other Steel Materials

{a) Skin plate, gurde ptate and other structural steet ptates shall be of S$S400
- specified in JIS G3101 or equrvatent approved by the Engrneer ‘

{b) Channéls for guide frame, main beam and vertical beam, round bar for

spindle/stem and other steel shapes such as H-shape, flat bar and angle

~shall be of $5400 specrhed in JIS G3101 or equrvatent approved by the

Englneer B

- (c) Starnless stesl plate for watertrght sheet and other corrosron resrstrng plates,

- nuts, bolts and washers shall be of SUS 304 specified in JIS 64303 to G4307
or equrvalent approved by the Englneer -

: (d) Steel prpe in small diameter shall be of SGP specmed inn JIS 63542 SUSTP

speorhed in JIS G3459 or equrvalent approved by the Engineer

o {e) Forged steel shall be of SF45 specrhed in .JIS G3021 or equrvatent approved |

by the Engrneer

o (f) Cast stesl shall be ful[y anneated and be ot 8046 specrhed in JIS G5101 or

equrvatent approved by the Engrneen ST

' (g) Castiron ‘shall be of FC25 specmed in JIS G5501 or equrvalent approved by E

- the Englneer

| '_'.'(h) Carbon steel for maohme structural use shatl be ot 8350 specrhed in JIS
o G4051 or equwatent approved by the Engtneer o

21 -,'3_'-3

Bronze Castmgs

(a) Bronze castrng shall be BCZ specrfred in JIS H5111 or equrvalent approved -
by the Engineer. ;

: (b) Phosphor bronze castrng shall be of PBCZ specttred in JIS H5113 or"

equrvalent approved by the Engrneer

-;.(o) Alumlnrum bronze - castrng shall be of ALBC2 specrhed m JIS HSH4 or

equrvatent approved by the Englneer

Lo (d) Leaded tin bronze cashng shalt be of LBC2 specrhed ln JIS H51 15 or

o 21 34

equwatent approved by the Englneer

Rubber Seals

.,»_.'-:r_.Rubber seals shall be moulded from hlgh grade, grade type compound The
- basic potymer shall be butadrene and styrene, or a blend or both. The compound _

_ - shall contain not less than seventy percent (70%). by volume of the basic polymer,

- “and the remainder shall consist of reinforcing carbon black, zinc-oxide

-7 iaceelerations, anti-oxidants, vulcanising agents and/or plasticizer. The compound
Fril ’shall haVe the foltomng physrcal propertres (Table 21 6) AR




Table 21.6 - PHYSICAL PROPERTIES OF RUBBER SEAL -

A

o Property  ~ D letts
Tensile s_trength : | ] 150 kgf/cm minimum
Uitimate elongation o 300% minimum
Durometerhardnees_'- N _- ] o 400 80 O
Specific gravity . . L ', o | 1itede | o
Water absorption (70 C for 48 hours) .. | 5% maximum by weight
Compression set (asapercent ot total ongmal 30% maximum - '
deflection) - . B SR '
Tensile for strength afteroxygen bomb agemg ; 80%__ntihimurt1 tensile ‘
~ | for 48 hoursat?OC Sl m | strengthybefore ageing

214 - MANUFACTU‘R,E_ .

21 41 General

" (a) All WOrkmanehlp shall be of the hrghest class throughout the works o ensure _
- smooth and vibration free operation under all possible operating conditions,
- and the design, dimensions and materials of all parts of the plant shall be = =
such that the stresses to which they may be subject shall not render them -
- liable to distortion, undue wear, or damage under the most severe condltlons o
' encountered in servicé, S . :

(b) AII parts of the plant shall conform to the dimensu)ns shown on and shall be AR
- built in accordance wilh working drawrngs approved by the Engineer. Al -~ %
~ joints, datum surfaces, and matching components shall be machined and all -
caslings shall be spot faced for nuts. All machined finishes shall be shown on
- the Drawings. All screws, bolts studs and threads for pipes shall conform to .~
“the lalest standards of the International Organisation for Standardisation
' (!SO) covering these components and shall conform to the standards and
size system accepted and mcorporated in the Centract :

21.4.2 Castmgs_ S : ~ : Lol
' " (a) All castings weighlng 226 8 kg or more shall haVe test coupons attached trom o
which test specimens may be prepared. The number, size and location of the .~
- lest coupons shall be to the approval of the Engineer. Faully material or ~ - " =
materials found to be inferior to that specified shall be’ rejected and removed '
“at once, and shall not be used in any part of the Ptant : o AR

(b) AII castrng shall be dense sound and true to pattern ot workmanhke fmssh C
. and uniform quality and condition, free from blowholes, porosrty, hard spols,
i shrrnkage ‘eracks or other Jinjurious defects, and shall be - satisfactorily . -
© " cleaned for their lntended purpose A!t castlngs shatl checked for defecta SR,
- before final machlning 5 S . S

(c) Castrng shall not be reparred plugged or wetded W|thout permussron of the
‘Engineer. Such permission will be given only when the defects are smalland
* do not adversely affect the strength, use or machlnablhty of the castings. = - -
~ Excessive segregation of impurities or alloys at critical points in a casting will ~ -~
be cause for ils rejection. The largest fillels compatible with the destgn shall S
be meorporated wherever a ohange in sectron oceurs. _ L -

T821 8 L



2Li3 | o o
SR (a) All tolerances, allowances and gauges for metal fits between plain cylindrical

(d) Surfaces which do not undergo machining and are exposed in the final
~ installation shall be dressed to provide a satrstactory appearance so that they
wrtl not reqwred surface smoothrng at Site prror to palntrng '

Machrne Work

parts shall conform to the appropriate standards for the class of fit as shown

- or otherwise required. Sufficient machining stock shall be allowed on locating

. pads to ensure true surfaces of solid material. Bearing surfaces shall be true

and exact to secure full contacl. Journal and sliding surfaces shall be

~ polished and all surfaces shall be finished with sufficient smoothness and

. accuracy to ensure propet operation when assembled.  Parls entering any
: machlne shal[ be carefulty and accurately Iocated and drilled from templates.

- (b) Surfaces finished shall be indicated on the Contractor S drawrngs and shall be

- in accordance with the appropriate standards. Compliance with specilied
“surface will be determined by senseé of feel and by visual inspection of the .
-work compared to standard roughness specrmens in accordance w1th the
provrsrons of the above slated standards. - R

" f"(c) So far as is practrcable “all works shall be arranged to obtarn PTOPB"

- machining of adjoining unfinished surfaces, they shall be chipped and ground
“smooth, ér machined, to $ecure proper alignment. Unfinished surfaces shall

" be true to the lines and dimensions shown on the Drawings and shall be

~ chipped or ground free of all projections and rough spols. Depressions or
~ holes not affecting the slrength ot usetu!ness of the parts may be fllled in an
'approved manner. : : : _

j.(d) Pin holes shall he bored to gauge, smooth and stralght and at rrght angles to -

~.thé axis of the member The bonng shall be done after the member is

S - 'securely fastened in position. Pins shall be of hardened and ground steel and

21.4.4 S =
Tt Al revolving parts shali be tru!y balanced both stallcally and dynamrcally 50 that

 posilively held in position. Wheels or rollers for use in gates shall be mounted
o on removable prns and have self Iubncatrng bushrngs and brass washers

Balancmg

~when running at normal speeds and at any load up to the maximum, there shall

- be no excessive vibration due 1o lack of such balance and the ptant shall operate

'.z_z"'\.'wrth the least possm!e amountot norse j:i

‘”fL2L45

Small Bore Prptng o : . e :
L (ay Al necessary studs, bolts, screws, nuts washers, gaskets packrng. supports

-..ete., required in connection with the field assembly of the piping system, shall

7 be supptled by the Contractor. All gaskets and packing shall be of approved h -

“ material and of type that has proved satrsfactory tor the servrce COHdllIOI’iS, to

e -f"whrch they W|II be subject _ L
(b) Plplng shall be mstalted in the Iocatrons. elevatlons andto the lines shown on

‘the working drawrngs Atl Irnes shall be sloped to altow drarnage at the Iow -
pomt A 0 o : A

: ‘(e) Al prprng umons, ﬂexrb!e ;ornts and drsmanthng ftanges shall he fntted where '
" necessary to facilitate installation’ or maintenance of equipment, as directed

- and-approved by the Engineer. - The Contraclor shall supply and install all

- pipe hangers, brackets and supports required for support of piping, |ncludrng o

drrllrng and caulkmg for expansron anchors or lnserts in concrete
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- (b) When beanng lype bolls are used, they ‘shall be so proportroned that'

Joint of Struetural Members L

(a) The connections belween each structural member shall be made by means of
bolling or welding and designed in such a manner that all forces are
transmitted by one of such method of connection as boltrng or weldtng No
sharing load by two types of connection shall be accepted. -

_unthreaded pait of the bolts shall resist the load at the reamed holes of the
" materials together with washers having a minimum of 5 mm thickness. For all
- sloping surfaces, bevelled washers shall be provided. For high strength
tensﬂe bolt connectrons lock nuts and Washers shall be provrded

L (c) Al edges of plates to be welded shall have the edge prepared by machine or

2147 1
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+ olher approved methods so as to be suitable for the type of weld employed.
4 Sheared edges of all stress carryrng plates shatt be ttattened to at Ieast 3 mm.

Embedded Steelwork Openlngs, et .

(a) The Contractor ‘shall supply and install all anchors. fasteners embedded
~ steelwork, piping, conduits and slesves associated with that required for the

equrpment being provided . and installed under this Section, except as

f otherwrse provrded in this Specrtrcatron and Drawmgs .

(b) The Contractor shall show the location and ful detarts ot atl embedded
" components on his drawings and shalt be responsrble for the completehess '
R and accuracy of his drawrngs S L o

Weldrng

@ Welding shall be carrred out in accordance W|th the requirements of the

‘American Inslitule of Steél Construction (AISC) or approved equivalent and

* “shall conform to the standard code of the Amerrcan Wetdmg Socrety (AWS) s

' or equrvatent approVed by the Engrneer

o (b) The Contractor shall submrt for approval detarts ot the experrence and '
' qualifications of proposed welders. - The welders shall have sufficient -

(o) When so dlrected by the Englneer we!ded seans ‘shall be tested by B
" radiographic test specmed in JIS 3104 or other testrng method approved by

SRS (d) Fleld welding shall hot be performed under adverse weather condrtrons of rain,
' temperature, morsture and wrnd unless the wetdlng work is protected rn an

(e) The weldlng etectrodes shall conform to JtS 23211 to 23211 or equrvalent R
o approved by the Engmeer S : '

o :: (t If the workmanshlp is. not satrstactory to the Engrneer, the wetdrng shalt be S

experience and qualifications for wetdrng work, and hold certificates issuéd by

~.. “Balai Latihan Kerja, Departemen Tenaga Kerja (Employment Training Centre,
- Department of- t_abour) or other approved trarnlng course approved by the

: j Engrneer Sne

the Englneer

approved manner

‘chipped out to sound metal, tested and repair-welded, subject to approval of

- the Engineer. The welding work containing such defect. shall be inspected -

- and tested all along the'line by the same method used trrst as rnstructed and

to the sahsfachon ot the Ehglneer

Corszicto



21.4.9 Lubrrcatlon S

()
(b)

Provision shall be made for Iubncatlng all beanngs mcludtng ball and roller
- bearings, by a pressure gun system All Iubr[catlon nlpples shall he readily
accessible. o

Where accessmmty to a beanng for Iubnoatmg purposes is sO hard provision
shall be made for remote lubrication of safe access to the lubrication point.
~ Ball and roller bearings shall be packed with grease during initia! assembly.

All bearlngs and gear cases shall be made grease and oil-tight and drip pans

- shall be provided where necessary to prevent excess oil or grease dripping to -

the fioor or deck. The oil and grease shall be of a type available in Indonesia
as approved by lhe Engineer. The type available in tndonesra shall be

mvesttgated by the Contractor hlmselt

21 4. 10 Protectron Coatlng

(a)

The Contractor shall carry out the protectlve coatrngs approved by the
Engmeer in accordance with Section TS20, Protecttve Treatment of

' Metalwork system1 of the Techmcal Specmcation

'(b)

Bronze, brass, machined parts surfaces of gear teeth llnlshed ferrous
. surfaces, surfaces in rolling or slidlng contact after field assembly and hoist
ropes shall not be painted. All corrosion reststmg steet surtaces for bearlngs

: and machlnery paﬂs shall not also be patnted

214, T Mechanical Equment Parts &5

Cip The mechanlcal eqmpment and parts shaII conform to the followrng requrrements
o unless otherW|se specmcally menhoned ' o

(a)

Geanng

A gears shall be maohtne cut preferably by hobblrng, from soltd blanks and

i wherever possible, they shall be a forced fit on the|r shatts The minimum
o reqmrements for matenals are as foliows : b

_ Table 21.7 ~ MINIMUM HEQUIREMENTS FOH GEAR

: i - Wheels o .o Rolled orforge_dsteel
| (li)"_-: Plnrons R‘ol_ledoriforged_st_ee_l :
- |t wormWheels | Steel vith bronze tims
: (rv) Worms e - Steel or'_terge'd ste:el_ ;

Where worm geanng is used as a llrst motron drlve, |t shall be desagned to _

- have'the same load and time rating as the driving. motor so as to prevent

", undue movement and to have oil tight removable housrngs with lubrication oil .

.- plug, drain cock and oil level indicator, The. temperature rise of the 0|| bath
B when measure by thermometer. shall not exceed 40° . -

o Al gear wheets and pinrons shall be comptetely covered by steel or other
- metal guards unless effectively guarded by adjacent structures. '

- Key |n gear trams shall be so fttted and secured that they cannol vt.'ork loose

Manual Operatlng Devrces

" The operatlon force on ‘the manual operatmg dewce shalt be iess than 10 kgf _
under normal deslgn condlllon The dtameter of the handle shall be 600 mm

JEapng “_r_s _2{:,'- e



in maximum whlch shall be Iocated wnlhln 600 to 800 mm In he:ght from the
- operahon deck. : . D

. (c) Structural Base Frames of Holst

215

21.5.1

The structural base frame of hoist shall be of all welded steel construcuen |

. using rolled struclural shapes and plates. Necessary anchor bolts and nuts
-~ {or the base frames be supplled by the Contractor
(d) Screwed Splndles o
... The screwed spindles having a mlnlmum dfameter of 40 mm shall be made of
. corrosion resisting steel which shall be machine-cut with trapezoid thread at
the necessary length. Lock nuts shali be prowded to limit the upper and tower
 travelling of gate leaf. o _ .

(e) Spindle Supports

The spindle support for each ho:st mechamsm shall be prowded at proper
posmon(s) to avoid the buckhng of Splnd[e due to over Ioading force when the
gate is jammed or closed.

" The support shall be removable to permll drawmg out lhe gate from hoist

~ deck opening. Corrosion resustmg steel bolts nuts and washers shall be used

:_ lor hxture of lhe suppoﬂ

"PACKING DELIVER‘( AND STORAGE -

Packmg

" (a) Each items shall be packed properly or protecled for shipment from lhe _ =

o manufacturers shop to the site. . .+

o (b) Each crate or package shall contaln a packlng hst in a waterproof envelope

and a copy in triplicate shall be forwarded to the Engmeer prior to delivery. All .

items of material shaII be clearly mﬂrked for easy |dentmcat|on agalnst lhe
packlng list.

: (c) All cases, packages etc shall be clearly marked on the outstde to mdlcate

the total weight, to show where the weight is bearing and the correct position

of the slings and shall bear an _[dentailcallon mark relatlng them lo the

appropriate shipping documents

| (d) Cases which cannot be marked as above shall have metal tags wnh the

necessary markmg on them. The melal tags shail be securely atiached to lhe
- package with strong steel wrre or equivalent. - '

~ Conlractor of responsibility for any loss or damage due to faulty packing.

“(f) All packing materials shall remain the properly of the Conlractor and shall be IR
" removed from the Sité at the eadiest opportunlty and be dlsposed at. .

S 'p!aceslareas instructed by the Engineer.”
: (g) The shipping mark shall consist of the following mfermat(on |n sequence and B

in frame commensurate walh lhe size of contalner ERE

@ Consignee TR R ey e
(n) < Contract No. 7.0 -7 “_;" s : T

SH. (iii) - Port of Deehnakon : ‘ A
' (iv) -~ Item number, if appllcable package number in sequence and quanmy L

per package

. () - Description of contents ... "..;

Coovi) Net and gross welght cuelc r'neasurement

A L
i

" (e} The Engineer shall be reserve the right to mspect the packmg before dehvery v o
to the _Slte The Conlraclor shall be enlirely responsible for-ensuring that the - -
" packing is suitable for transit and such inspection will not relieve the__ L
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Delivery

. {a) The Contractor shall dehver all ptant mctudmg Contractors equipment

provided under this Section to the Site in adequate time for its prepara!ron
and erection according to the construction time schedule.

(b) No part of the plant and Contractor's equipment shall be delivered to the Site
until approval in wntrng has been obtalned from the En Jrneer for such

: delivery.

B (c) Notification of suich delrvery shal! be glven to the Engineer in writing not later

~_than thirty {(30) days prior to the actual shipping date for any equipment to be
 shipped. Each notification shall include a complete shipping list of the
contents of each package to be delivered and shall indicate the expected
_ date of delivery and ihe serial number for each component to be used for
identification and copies of the insurance pollcy arranged forit.

- ‘_;'”—--(d) The Contractor shall be responsible for the recelpt at the Stte of atl deliveries

forthe purpose of the Conlract.

(e) The Contractor shall at his responsrbrtrty mspect the cargoes at the Site upon

arrival of the cargoes and shall report in wntrng the particulars, quantities,

~ conditions, damages, if any, of the cargocs to the Engineer wrthm three (3) =

days alter arrival.

Storage at Slte

f (a} The- Contractor shatl be responsrbte tor atl routrne marntenance ie.,

lubricating, inspection and adjusting of all equrpment of the plant until the
Issuance of certificate of completron _

(b) The Contractor shall arranged at hrs own expense for covered storage or

- olher protection of ail materials and equipment against corosion and
- mechanical damage. Any corrosion and damage that may occur to any item
. of the plant shall be made good before thatitem is to be installed.

B (c) The Contractor shall provide all drarnage and weather protect[on for storage '

- of the ptant lo meet the requtrements of the Englneer

(d) Thé minimum requrrement is that all ttems ‘shall rest on wooden blocks with -~

* elevated base of at least 150 mm above ﬂoor or ground Ievet No rtem shall
" rest dlrectly on the floor or the ground. '

L _ :(e) All casos containing |mpoﬂant machlnery and electncal parts shall be stored

- inthe warehouse which shall be provrded by the Contractor S

K (f) Weatherproot itéms and structural steel members may be stored in the open

. __21._6

2161

“but in all ‘instances shall be protected to the Engineer's approval. The
Contractor shatl be responsrble for the adequacy ot a!l protectron

_INSPECTION AND TESTING AT SHOP

General

_ (a) The Engrneer shali be enhtled at all reasonable timos dunng manutacture to _

~inspect, examine ‘and test on the Contractor's premises, materials and

workmanship of all gate to be supplied under the conltract, and if part or
-7 whole -of the said gates is being manufactured on other premises, the = -

 * Conlractor shall obtain for the Enginéer permissions 1o inspect; examine and
" test. The Contractor shall submit an outline of the procedures of test he plans -
o perform to demonstrate fultrlment of the requrrements ot the Works.

TS21 4 13_



21 6.2

(b) The Conlractor shall provide the anmeer wrth five (5) copies of all inspection
and test report for every shipment/delivery, together with he written
~ application for issuance of the Certificate of Insp‘ectron within thrrty (30) days

7 after compleuon of such inspection and test.

Certlllcate of Inspectron L :
(a) As soon as the rnspectlon and test as specmed above have been
. satisfactorily complete and the correspondmg report have been accepted by
' _the Engineer, the Engineer will issue a “Certificate of Inspection” for every
- shipment/delivery In which he shall certify the daté on which the said
inspections and test have been completed. Issuance of such inspection
~ certificate shall not release the Contractor trom any of hrs obhgatrons under
~ the Conlract.

L __(b) All dellcrencles revealed by the test and mceptron shall be reclmed by the -

27

21 ._7.1

Cohtractor at his 6wn expense and to the approval of the Engineer. Rectified

| L components shall be sub]ect to retestlng and rernspectlon o

FlELD ERECTION AND TEST o

Fletd Erectron

(a) Al gates shall be erected and mstalled by utrllsrng conventronal technrques'
and practices. The Contractor shall submit, to the Engineer for approval, a

%j field érection plan showing method of installation, equipment to be used, and

" schedule “of installation. All ‘gate componénts shall be assembled and

" inslalled as shown on such approved field  erection - plan. ftem to be

- embedded in secondary concrete shall be supported ngrdly in fines and
posrt[on shown on the said plan. : L LE

(b) All rubbér seals shall be accurately attached on the skrn plate as shown on

~ the drawings and the gate leaf shall be installed with such special care that
' side and bottorn rubber seals shall umformly contact on the watertlght sheet :
otthegurdelrame S C T e ,

; _‘ (c) The hoist for the slrde gate shall be placed at the correct posrtron of the'

- operation deck. The spindle and the splndte case shall be then msta!led and
lrxed with secondary concrete. . L S : :

. (d) All parts shall be stored on wooden blocks wrth a mlnlmum clearance trom' :

- the ground of 0, 15m.

L (e) Flap gates shall be rnstalled at outlets in the blockouts in accordance wrth the
i approved workrng Drawrngs Supporiing hinges shall be correctly posrtroned

" in blockouts so provided and fixed rigidly to anchor previously set in the

S blockouts to prevent movement durmg ptacement of the secondary concrete. - :

21 .7.2

FreIdTests _ : o - _
Alter installation, each gate will be tested under dry condrtlon m the presence of

* . the Engineer. The slide gate and hoist will be operated several times to ensure
_ ,_'___fproper operatlon Water-tlghtness ol gate shall be tested in due trme under wrth
. water condmon I : : : A .

o . Flap gates wiill be vrsually lnspected under dry condltlons The llap gates shall be |

opened and closed to demonstrate proper actlon under slmulated flow condrttons -

T and proper sealmg under no- llow condmons



218 MAINTENANCE

21.8.1 Maintenance Equipment and Speclal Tools -~ - L
The Contractor shall furnish one {1) lot of maintenance equipment and special
- tools sufficient for the proper maintenance of the slide gate and flap gates. The
. - cost of maintenance equipment and special tools shall be deemed to be included

“in the lump sum prices entered in the priced Bill of _Quant_ities.

21,82 Spareparts - il oo
: .. {8) The Contractor shall furnish spare parts as listed below ; . .. ...
. (i) For the steel slide gate, two (2) sets of watertight rubber seal with

~ appurtenant bolts, nuts and washers. i L

(i) For the gates, _lwo sels of rubber seals with a;')purtené:r_lt bolls nuts and

(b} Any s:pér'é part subpliec_il shall be packed o treated in such a manner as to be
.- suilably stored in the climate al the Site for a period of not less than five (5)

" years, and each part shall be cloarly marked with its description and purpose -
- on the outside of the packing. = .~ ..~ o T : :

1219 MEASUREMENT AND PAYMENT . R

~ Payment for the slide gate and hofst _éh_alllubé' rﬁéd_e iféllowing com;:{leiidn and

2191 If)r'a_iﬁ'agie S'Iu,i}cé'\f#éi(._(-iété St

~ Engineer at the lump sum prices as entered in the priced Bill of Quantilies which
" shall be full. compensation: for the cost of all. materials, labour, equipment, -
" maintenance tools and spare parts and incidental costs for completing the work in - -
- accordance with the Drawings and the Specification. .~ =~ - -~ . = -
* Measurement shall be made of the anchor bars and metal guide frames and
- converted to mass in kilograms based on the cross sectional areas of the sleel
_ sections used and the density of the parent metal. - B -

£33

K}

'Paynient for anchor bars and metal guide frames shall be made at the rate
~ entered in the priced Bill of Quantities which shall be full compensation for the
cost of all materials, labour, equipment and incidental costs for completing the .

~ work in accordance with the Drawings and the Specification. R
The following pay item shall be measured and paid for under this clause:

Payftem |~ Description . - | Unit of Measurement
S CNoo | S A
~ F212 Furnishing and Ihstalling Slide Gale, - LS.
& L | HetemxWstlém oL SR IR
~F.2.43 - | Furnishing and Instaliing Hoist o - p - L.S.
"F.2.14 | Fumishing and Installing AnchorBars | - . kg
0 |and Metal Guide Frames . . - . R
F.2.15 Furnishing and Installing Hand Railand | - = kg .
T | Ladder (with anti-corrosion painting) |- :

* festing of the gate in accordance with the Specification and to the approval of the B



21.9.2 Flap Gates for Drainage Outlets

Measurement will be made of the number of steel flap gates mstal!ed in
accordance with the Drawmgs and the Spemflcat[ons and approved by the

~ Engineer.

' Payment for the various sizes of flap gates shall be made at the rates entered in
- the priced Bill of Quantities which shall be full compensation for the cost of all
materials, labour, equipment, maintenance tools and spare parts and mCidental

costs for completing the work.

The following pay item shall be measuréd and paid for under this clause:

Pay ltem : Description ' Unit of
" No. : - : : ‘ Measurement
G.3.1 Furmshlng and Insta!hng Steel Flap Gale No.
ST (H=0.7 mxW=11m) o S
G.3.2 Furnishing and Instalhng Sleel Flap Gate : - No.
SR (H 0.8mxW=1.4m) - L : R
G.3.3 Furnishing and Installing Steel Flap Gale . No.
' (H 1.0 me iom) - _
G.3.4 Fumlshlng and Inslalllng Steel Fiap Gate _ No.
(H=1.0mxW=1.0m) . P T
G.3.5 Furnishing and Installmg Steel Flap Gate _ - No.
| (H=0.9 mxW=1.1m) ' S
G.3.6 . | Furnishing and Installmg Steel Flap Gale “ 7 No.
o |[(H=22mx W= 1.6m) _
u G.3.7 - | Fumishing and Instaihng Stop Log (H 2 6 m ~+No,
o P xW=i2m) - T

TS21-16
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zz3J RSP A
. _.The backhoe shall hydrauttc, crawter-mounted back-actlng excavator The bucket

-;f'zisA . SERC |
S “The patrot car shall be a 4- wheel dnve 5- seat motor car, powered by a dresel or
petrol engtne The Vehrcte shall be complete wrth all standard accessories ptus a o

22.1

- SECTION TS 22. MAINTENANCE EQUIPMENT

GENERAL

_This section of the Techntcal Specrttcatron covers _the requuements of

. ".‘_matntenance equment to be supphed by the Contractor.

.- All equipment shall be comptete. new, of first class quahty and suttabte for the
- intended appttcatlons and sha!l comply wzth all regu!atory requtrements in

- Indonesia.

Al equtpment shall be dellvered to the site or to other Iocatlon |n the Crty of

Semarang as dtrected by the Engmeer

Al equrpment shall be from well-known supptters with estabtrshed hlstorres of
- sales and service and shall have full- trme representattves |n Indonesia for the

purposes of after- sates service,

3 Documentatton to be supptted thh each rtem ot eqmpment shatl mctude but not
- be limited to,- ownership documentation, warranties and guarantees, log books,

" operalion and maintenance manuals, coupons for routine after-sale service (if
' appltcabte) and other documents normatty supplted with such ‘equipment.

- All eqmpment supptted shall be complete with specral tools ‘and sparé parts as -

recommended by the manufacturers for a mlntmum of- two years of normal_

operatton e

22}:{' e e R e -
- The contractor shall suppty wrth his bld technrcat specltrcatlons of each of the '

SUBMITTALS

o ‘varrous items of equment to be supptted

223 R B
RN Equrpment shall meet the follownng mtnrmum technrcal reqmrements

REQUIREMENTS

Backhoe '

- volume shall be not less than 0.35 cubrc metres The swmg radrus shall be not
' Iess than 2 1 metres S 3 : ;

232

Truck - : . g N . Lo :
The truck shall be a dump truck with a Ioad capacrty of at loast 8 tonne. The

- ipping mechanism shall be hydraulic and operable from the cabin or extemalty _
- The truck shall be suitable for transponrng spor! excavated trom the river and E

transportmg tl over pubtrc roads S

Bulldozer

" The buttdozer shalt be a crawter—mounted dozer hawng an opsratlng mass of not

L :‘_ ~ less than 11 tonne, a rated power of not less than 78 kW and a blade width of not o
o Iess than 3.0 metres All dozer controls shalt be hydrauttcally operated L

4 WD Patrol Car

_ 3;“?TS22¥t3]3f¢a



22.3.5

tow-bar suitable for the towing and launching of the outboard motor boat
described below.

Outhoard Motor Boat

The outboard motor boat shall be of sufficient_ size and of sufficient power to cary
a minimum of 5 persons at a speed of 25 knots. The boat shall be of aluminium

. or glass-reinforced plastic construction of length not less than 5 metres. The hull
. shall be of rugged construction with all-round fenders, shall have in-built

buoyancy tanks and shall be operated from a forward position with remote
steenng and motor controls. .

The motor shall not less than 100 hp

- The boat shall be supplied complete wuh all eqmpment for the normal and safe

operation and shall include, but not be limited to fuel tank spare fusl tank,
fenders, boat hook, 5 life jackets, ropes, anchor etc.

- A purpose-made tlltlng road trailer fitted with a manually operaled wanch shall be
- included. The trailer shall he of galvanised steel conslrucuon and be sunable for

. launchlng and remevmg lhe boat irom a ramp

22.4

- MEASUREMENT AND PAYMENT _ SN
~ The following pay items shall be measured and patd for under lh!S clause

Payment for each of the ilems of equipment ¢ shall be made in accordance with the |
prices entered in the priced Bill of Quantities which shall mclude full payment for,

supplying the respective items of equipment.

Payment shall be made following dehvery. testung, mspect:on and approval of -

respective items which are complete and in compliance with the requirements of

this specification and the approved proposa! for each |tem of equment -_i

submiﬂed by the Conlractor walh his bid.

Payltem | . - .5 ‘*Unitof.
}l':lc. Descnptlon . Measurement
J.1 Backhoe, 0.35 m® : . No. . -
J.2 - | Truck 8t A No. .
J.3 ° |Buldozer, 11t -~~~ .~ . - No.

J4 - {Patrol Car, 4AWD =~ R - .~ No.
J.5 Outboard Motor Boat . - -+ No.

TS22.2.
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23.1

232

. 23.3

SECTION TS 23. BUILDING WORKS

_ GENEHAL

This section of the Technical Specification covers the general and specmc

~ requirements for building works.

For the purpose of this contract buﬂdlng works shall mean ihe followmg elements .
of lhe Gauglng House as shown in the Drawings and referred to in Section TS

« Hollow Block Masonry
* Plastering
. Waterprooﬁng'

o .- Steel Flush Door B

SPECIFICATIONS FOR BUILDING WOF{KS , : .
The building works shall be completed in accordance wnth the followmg

. specmcatlons which are appended hereto.

... ITEMOFWORK - . R SPECIFICATION
Hollow _Blook Masonry . .- AR 401 Unlt Masonry .
Plastering - - - | AR 404 Gement Mortar
Weterprooﬁng . /. | 07100 Waterproofing :
SteeI.Flush Door “ ... 108110 Steet Doors and Frames

Painting of stesl work shall be in accordance with Technical Specmcation TS 20,

' Protectlve Treatment ol’ Metalwork Syslem 1.

' MEASUREMENT AND PAYMENT

Measurement and Payment for Bw!dlng Works will not be made excluswe!y and

~all costs incurred by the Contractor in complying with the requirement of this .
- section shall be deemed to be included in the lump sum entered in the priced Bill
- of Quantities for Gauging House which incorporate the requirements of this

section. These shall include the entire cost of completing the work including

- materials, Iabour equment transportatlon and any other assoc;aled costs

TS23-1
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3.0

3.1

3.2

ﬂfa a o T o

TECHNICAL SPECIFICATION FOR BUILDING WORKS
AR-0401-UNIT MASONRY ' :

DESCRIPTION OF WORK , i .
This work shall consrst of hollow block unit masonry !ard contrguously in mortar,

N _rnclud:ng all refated masonry work as md:cated in the Drawrngs and/or herein

specmed

REFERENCE STANDARDS o o
Persyaratan Umum Bahan Bangunan di Indonesia (PUBI 1982)

Peraturan Beton Bertulang Indonesra (NI -2, 1971)

" Australian Standard (AS). - '
Standar Industn Indone3|a (SII) L
Amencan  Soclety for Testrng and Materlals (ASTM)

' Technical Specification AR-0404 - Cement Mortar [

'-GENERALPROCEDURES

| 'Samples

Samples of unat masonry shall be submltted for approvat before dehvenes are’ :
commended. ; :

| Al subsequent delrvenes shalt goneralty be up to the standard of the appro\red .
,-;samp!es L =
" Spot samptes of representattve batches may be ordered penodrcatly by the o

Englneer

_ V.hHandtlng and Storage S e o o
.. Care shall be taken in unloadmg, stacklng and handlrng of materrats and any

- : damage incurred thereby shall cause the unit masonry to be affected Therefore

. they's shall be reptaced by the Contractor at no cost.

. Unit masonry shall be stacked under cover and off the ground Cement materrals
. shall be stored in a weatherproof, ventilated shed upon platforms above the -

ground and effectively protected trom weather or morsture un1t used t_ogrstlcally E

| rr,ﬂ_}rtshall befrrstrn trrstout . PR ; :
Al unit masonry shall be brought to the slte and stored Storage ‘shall be _

. arranged in a manner as lo keep the blocks dry. elther by tarpaulm or shed roof
or comblnatton of same. ; L S '

St Unit masonry shalt be stored at secure place wrthout glvmg drsturbanCe at flow ot :

40
4.1

7 work. _ . S | R
~ Blocks stored in contact wrth ground shal! not be used Storage shall be free from e
;___;water(drredptace) e T b e T
MATEHIALS

'Brrck Unit Masonry

ERE: Brick unit masonry shall be made from tme matenat and shall conform wrth PUBI o
_’._faandlor Sil.- g : b . . -

o Mrn:mum uttimate crushmg strength over the gross area shall be 25 kg!cm2 -'

= Brick unit masonry sha!l have nomlnat drmensron of 230 mm X 110 mm X 55" '

-'mm"

. Appendixto TS 23 1 of 13 ST
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4.3

4.4

5.0

5.1

52

Cement Mortar. -

Cement mortar shall conform with Technical Specification AR-0404.
Cement mortar for concrete block masonry unless otherwise specified shall be
composed of three (3} parts of sand : one (1) part of Porlland cement.
Waterproofed mortar shall be made by adding to the base mixiure, a

" waterproofing compound such as Calbond or approved equal which shall be
mixed in accordance with the manufacturer's direction, and as approved by the

Engineer. Contractor must submit the sample of mrxmg materials. -

Anchor Tles C : L
Anchor ties shall be of mild steet wath dlmensmns as shown by the Drawmgs

_ Reinforcement.

Stiffening members and columns shall be made in accordance wnh the DraWIngS o
Reinforcing stee! shall be in accordance wrth P8I (NI-2, 1971) andlor Techmcal_ R

Specuhcahon TS 3 in Dwrston B.
CONSTRUGT!ON REQUIREMENTS

"General

* Wall shall be classmed as 150 mm th[ckness of bnck unlt masonry, Iald conttg '
_ uously in monar and bonded as specmed herein. - IR ,

" All units shall be laid with full mortar jomts and aII head bed and other 10|nts shatl :
B be comp!etely filled with mortar o _

:_Brlck Laymg

All bricks shall be kept damp dunng constructton and shatl be !ald in runnlng bond =
.- pattern on a full bed of mortar. On one day, the brick unit masonry shall not
-~ exceed 100 cm in height. End of masonry shall be léft in staggering steps and -
shall not clogged to prevent cracks in'the fulure. Brick laying shall follow the
.. proper regulation for- which between one Iayer with the other shall have half o
~ lenglh difference of brick length. S _

'Atl joints between bricks shall be hlled wnh mortar mix and Jomts shall be of the :
same spread and equal thlckness The average spread dtstance shatl be 125 :
Emmwathatoteranceof25mm ' ) : R

- Brick unit masonry shalt be dampened before Iaying, and before contact wnh"

- montar. E A
. Vent block unit shall not be dampened before lavtng, however the surface shall N
- be morstened before contact with mortar. _ : '

- No damaged units shalt be used

* Blockwork shall be built in a umform manner in truty plumbed and le\rel courses, -
shall be true to vertical or battered lines. Corners and other-advanced work shall;. =~ -
be rack back and not raised above the general levél more than 100 cm. The R
- maximum vertical tolerance for out of vertical is 10 cm in 400 cmi:_if e B

Where so described or dlrected reveals and piers shall be built, ﬂxmg andlor : RS
raifing blocks and embedded ‘items, for the work of other trades shall be
. jncorporated as the work proceeds in Iocatlon as shown by the Drawmgs '

. Brick shall be’ requlred to Chlp and!or tevel wherever necessary to gam the_"-
) reqUIred helghts s : . : :

' ,-‘_Appe'ndixto‘ Ts2320f 13 - '
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‘Reinforcement shall be used at least every 300 ¢m in length of walls and at all

plers corners, plates, beams and others.
On places or openings where wooden or metal frames shall bo rnstalled the brick

- unit masonry shall be left until it is strong enough to proceed with anchors,
- dowels and lastenlng devrces for lhe lrame and shall be covered with concrele
© orgrout. .

All brick unit masonry on which ends bear a steel or concrete beam, shall be
grouted with concrete to the bearmg course, and shall also be rernforced with 8
mm diameter bar. : R

o All embedded items assocraled with the main or secondary structure shall be set

53

- in said groul at tsme of pourrng

_Parging and Jomtlng

_The inner surface of all face block shall be fully parged Bed and head jO]l’llS shall
have square profiles, which shall be accomplrshed with a tool suitable for the

. purpose, joints-in*masonry below gradé and in pipe tunnels’ above ceilings,
- behind cabinets, shelving and othérs, shall be slfuck smooth, and pointed with

E waterproof mastic below grade or equal water proollng agenl as approved by the

L Englneer

55

___.Intenor Wali and Parhtrons

.Jomlmg between brick wall and pamlron wall should be made carelully as shown |

- in the Drawmg or proposed and approved Shop Drawmgs

‘,_Anchormg Doors and Wrndows e S
- . The adjustable steel flxrng lugs supplred wrth metal wmdow and door lrames shall

be anchored into suitable courses in the walls. Jambs in brick wall openings shall

y be plumbed true and any apertures between door/window frames and brick wall

shall be mortared and neatly pointed. Wherever praclrcable these ltems are to be
built-in durmg wall constructron :

© . Fischer or oiher lype fasteners are permrtled where concealed or grouted in new
LR openmg

_- E Whenever needed a Shop Drawrng proposal must be submltted for approval by
o lhe Engrneer _ _

56

561

562

. Auxrhary Ancrllary Items

_Anchor T|es

o 'Anchor ties shall be welded to struclural steel members or embedded in concrete
b masonry ata maxrmum of 450 rm centres '

:"Remforcemenls S PR . _
e Strffenmg members shall be located at every 12 m2 wall area and corner.

-+ Stiffening columns shall consist of 4 reinforcement bars of 8 mm in diameter.
*  Reinforcement concrete stiffening members to masonry walls and

: remforcement Ilntels shall be in accordance with Technrcal Specrlrcauon CS- :
0301. S '

"j - - _Slrlfenlng columns shall consrst of 4 relnforcement bar of 8 mm corner

" Appéndixto TS 23 30f 13" -
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564

565

. WaIIs hrgher than 300 cm shall have also honzontal rernforcement bars
- consisting of 4 relnforcement bars of 8 mm in diameter. -

Chases R . )
' Chases in block work for condtrlts and others shalt be accurately cul as requrred

|n posrtrons and dimensions as directed in the Drawmgs and by the Engineer.

* Reinforced Concrete Strtfenlng Members _' N
- Rernforcement concrete strﬂenlng members to masonry walls and rernforcement

concrete lintels shatl be |n accordance wrth Technrcat Specmcatlon TS 8 in

- Division B. S S
. Strffenrng members shall be placed at every 12 m2 of watl surface or as |n thls |

case there shatl be one strffenrng member between oolumns

Protectlon and Cleanrng . ; L SOEERE
L Archilectural trxtures and fmrshed surfaces shalt be protected agamst damage

L ‘durrng the progress of -the works Sills, ]amb and heads shall be protected by
. casings as soon as bum o St

566

'_Newly laid block work shalt be protected from the harmtul effects of raprd dryrng,
runnrng or surface water and detrrmental |mpact '

: Newty laid block work shatt be dampened contrnuously at Ieast untrl 7 (seven):'
_days after berng tald R _ -

Plaster k

~ All plastering shall be carried out in accordance wrth the requtr’ements of Tech
‘nlcal Specrtrcatron AR 0404 : el

" AppendixtoTS23 40f 13~
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= . Prior to constructron the Contractor shall submlt to the Engmeer samp!es ot aII |
: materlals for cement mortarwork for approvat ' : _ _

32

".m”'e o T

TECHNICAL SPECIFICATION FOR BUILDING wom(s
. AR-0404-CEMENT MORTAR

DESCRIPTION OF WORK ' DA ~
This work shall comprise the supply of manpower, matenats and machlne mixers, .
and execution of all work for the cement mortar. It shall include but not limited to

... plastering of walls, grouling of stone masonry, jointing and waterproofing with the
- required quantily of admixtures. Such work shall be performed in accordance with |
- the correct lines, grades and allgnments as shown in the Drawmgs or as

determined by the Engmeer

'_REFERENCE STANDARDS

a.” American Sociely for Testlng and Matenals (ASTM)

 American Conrete Institute (ACI)

".Peraturan Beton Bertulang Indonesia (NI -2, 1971)
Persyaratan Umum Bahan Bangunan di Indonesra (PUBI 1982)
Technlcal Specmcatlon TS 3 in DlVlSlOl‘l B

Y GENERAL PROCEDURES

Samples

: Delwery and Storage

All cement in bag or bulk shall be dellvered and stored accordmg to Technrcal

[ Specmcataon TS3.

7 portiand cement of type | shall conform to and be. tested accordmg to the re- -
- quirement ol ASTM and Sil, such as Crbmong or approved equat

....4.2._

43

Fine aggregates shall be stored ina clean ground area free ot surface water run- __
~ off, provided the area has sufficient dratnage and is free from foreign materials.

Helght of stockptle shall not exceed 1.20 min order to prevent segregatlon

g MATERIALS

Cement

-“Portland cement shall be from one trade mark unless otherwrse specmed by the o
- Englneer : _ : .

| _'Fme Aggregates T R , SRS | |
. Fine aggregates ‘shall be clean, hard sohd rough edges and shall not contain

~ - harmful amounts of mud, clay or organic matters. Fine aggregate shall conform to
.. and be tested accordmg to ASTM C 33 Test shall start 30 days pnor to the start

ot the work

Water

Water for mrxmg shaII be clean and free from harmful and deletenous substances DR
o such as alkali, amds salt and other i morgantc matters. B : o

7 Water of known quality and suitable for human dnnklng consumptron need notbe

 tested. Howsever, as the case may happén, all water except what as mentloned

e herem shall be tested and shall be approved bV thﬂ Englneer -

Appendrx to TS 23 5 Of 13



4.4

5.0

.+ Unless noted andfor shown on the drawmgs cement mortar shall compose of

- Porltand cement and sand or fine aggregate. The mortar shall have a
- compressive strength of at least 50 kg/cm? in 28 days. The ‘proportions of
- Portland cement and sand for cement mortar shall be 1 cement and3sand oras

52

53

54

Waterproof Admixture :
Waterproof admixture for cement mortar shati be from approved product.

CONSTRUCTION REQUIREMENTS

Composrtron -

indicated on the Drawrngs L
Sample ot mrxture shall be tested and approved

| _ Waterproot admrxture shall be applred in the cement mortar in accordance ‘with

the manufacturer's recommendations in order to provide ;etfe_ctrve waterproofing.

ermg

All materials éxcept water shatt be properly mrxed ina trght box orinan approved t
mortar mixer, until the mixture attained a uniform colour after whrch the correct .

amount of water shall be ‘added and the mrxmg contlnued

: Mortar shall be mixed for the requrred quantlty to be used and mlnzmum mrxrng :
- time shall be 1 to 2 minutes prior to apptlcatton Mixed mortar that is not used
within the period of 45 minutes after mixing shall be drscarded of rejected '

Retempenng wrll be strictly prohlbrted

_ "_Applrcatton

All surfaces to recerve cement mortar shatl be free of Iartance, loose carbonate
. scale and other objectlonabte matter. .

7‘ Inspectron and Testrng T R e AT N PO
All works shall be free of access for rnspectron and testrng The Contractor shatl\

provide assistance to the Engineer at all times necessary to gel samples on

completed finishes. Any portion found out unsatisfactory shall be repaired and .
~ worked out in same manner of what was prevrously done wrthout any addltlonal L
‘ expense to the Owner S

_ 'App'endtxroreze & of 13 :_‘ e ,
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TECHNICAL SPECIFICATION FOR BUILDING WORKS:
~ AR-0705-WATERPROOFING S

DESCRIPT!ON OF WORK o B
This work shall include turnrshlng material, labour, tools and tnstallatton of
waterprootmg at places as indicated in the Drawing. '

The works shall include but not be limited to the following :
e Exterior and mtenor horizontal waterprootmg where shown
. Flashlng and sealtng treatment -

. Setttng ftashmg co[lars clamplng rtngs and ttke devrces for plpe condurt
or structural penetration.

: REFERENCE STANDARDS ,
has Amencan Soctety for Testlng and Matenats (ASTM)

Ty, Japanese Induetnal Standard (JIS).

c. Technlcal Spectflcatton AR- 0404 Cement Mortar

, GENERAL PROCEDURES

Samples and Techmcal Data _

~ Prior to delivery, sample and technical data of matenals to be used- shall be
_rsubmltted to the Englneer tor revrew and approval L

::Shop Drawmg

" The Contractor shall prepare and submtt Shop Drawmgs for Engtneer‘s approval
- All Shop Drawings shall be submitted sufficiently in advance of field requirements -

to allow ample time for checking. All submtttal shall be comp!ete and shall contain

Coall requlred and detatled information.

In the event of any dlscrepancy between one Drawmg and another or between

~ the Drawing and this Specification, the Contractor shall bnng such a dlscrepancy _

to the attentlon of the Engtneer for reso!utton

Handltng and Storage

All materials shall be delivered in good condmon, free from any detect and shatl
be completed w:th label, techntca! data and data requued as specmed

L AII materials shall be orderly kept in thelr packages and shali be kept free trom |
~+ damage. : _ : R

MATERIALS

;General

LAl matertat tor waterprooflng shatl come from a proven product approved by the
'Englneer 1 -

.Waterprooflng

" Waterproofing membrane shall have a minimum 1.0 mm \hick phabte self-

* adhesive membrane composed of high strength polyethytene factory coated on

one side with'a Iayer of rubbeneed asphatt

L AppendixtoTS23 7013
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4.4

It shall adhere tighlly and permanently to the substrate to form & continuous

water barrier without using job applied adhesives, hot materials, mechanical
fastening or special equipment.

Waterproofing membrane shall have the fotlowmg charactenstrcs

¢ Shall not rot or mlldew o
. Wrthstands exlreme cflmates
L Shall have unlform thlckne_ss,

S Otnck mstallatron

such as Brtuthene 2000 or approved equal

' Prrmer , : . : o y
- Primer for all concrete or masonry sun‘ace shatl be from the same manufacturer

of waterprooflng membrane

'JScreed R SR AR
- Screed matenal shall be in accordance W|th the requzrement of cement mortar as

speclfred in Technical Specrtrcatlon AR 0404 S

a4

Synthetrc Rubber Coatmg

_—__Synthet[c fubber coating waterproofrng shafl be an organlc solvent type
: composed malnty of neopréne rubberand hypalon rubber e s

It shall adhere tightly and shalt have a blg advantage of belng abte to be used on'f -

S atf ktnds of surfaces s

' Synthet(c rubber coattng shall have the fotlowrng charactensttcs

5.0
B

. 'Surface preparatton

- Smooth, ‘monolithic concrete or masonry surfaces are.. requued for proper e
. membrane adheslon : 2 : _

h _!I_ nghl N SR
7 s ltcanbe coloured, - -
. 7' Flame retardant ‘

. t can be formed

. Such as NS Pearl by Ntsshm Kogyo or approved equal Colour shall be as ,'
- determined by the Engineer. .- ! _ '

'cousraucrron REQUIREMENTS

B General

" Installation work requrred in this Specmcatron shafl be performed onty wrthé-' |
- manufacturer's authonsed representatn/e in attendance o T

o lnstallation.

. Appendtx'to 18 2380f 13 i
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5.2.3

524

525

5.2.6

.~ Waterproofing membrane shal! be protected to avo:d damage from other trades o
. .conslructlon matenals or backflll e SRR .

Suifaces shall be free of voids, spalled areas, loose aggregate and sharp
prolrusrons with no coarse aggregate visible. :

- Broom lrnrshes shall not be used. _
| .Concrele must be cured and dry before appllcatlon of walerproolmg membrane

Clean surface to removed dust, loose stones and debns by usrng broom vacuum

~ cleaner or compressed air. -

Priming

_ Apply primer {o desrgnated concrete or masonry surface with a lambs wool roller

in appropriate thickness as specified by the waterproolmg membrane
manufacturer.
Allow primer to dry or until tack free.

Prime only the area which will be covered wrth membrane in a workmg day.
Metal or other dense surfaces do not require priming, but shall be clean, dry, free
from loose palnt rust or other contaminants, :

 Areas not covered wnth membrane in24 hours shall be re- prlmed

Temperature

Apply waterproofing membrane only in fair weather when air and surtaces
temperature are above 5°C. S _

Sealing Edges :
For vertical applrcatrons, waterprootrng membrane should be applied over the'

~ edge of the slab or over the top of the foundation or parapet wall. If the
membrane is terminated on the vertical surface, a reglet or counter flashrng may .
- be used or the membrane may be terminated on the concrete by pressing very -

firmly to the wall. Press edges with a metal or hardwood tool such as a hammer :

- or knife handle

Failure to use heavy pressure at lermlnatrons can result n a poor seal :

- Nailing of the membrane i is usually not required.
_ Apply mastic or caulkrng to all verllcat and horrzontal termlnatlons

Sealrng Seams - : :
All edge and end seams shall be overlapped at least 65 mm or as recommended

B by the membrane s manutaclurer

For thls purpose a gurdellne shall be pnnted on the membrane

Corner Detalls

- Cover all inside and outsrde comer w&th an mmal strrp a minimum of 30 cm wide

centred on the axis of the corner, followed by the full with membrane application. -

Out3|de COrners shall be free of sharp edges. Inspect surfaces adjacent to all

corners and repair if necessary to provide a smooth dense surface. Inside

' comners shall receive a fillet formed with latex modified cemenl morlar and a -
- double coverage ol membrane as descnbed above o =

Protectlon

Appenai;c_iom% 90f13 &



Protection shall be used on foundation wall and horizontal surface vith light traftic.
Protect horizontal decks with heavy construction traffic with 3 mm asphalt -

hardboard.
For reinforced concrete structural slabs placed over the waterproofmg membrane.
" a heavy protection layer such as 25 mm sand : cement screed or equivalent is

.. recommended. Protection shall be installed the same day the membrane is

applied or immediately after 24 hour flood testing. No wamng before backhtllng or
~applying tapping slabs is necessary.

. Appenaixto 7523 100f 13 - |
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1.0 o | .
. The work shall cover the furnishing of matenats Iabour tools equrpmcnt

2.0

30
31 .
.. Sample and technical data of proposed matenals specmed herein, shall be
- submltted to the Engineer for approval prior to delwery and fabncatton

32

33 H L o
' "~ Doors and frames shall be dellvered ina package to prevent damage due to

| . handling or weather. All parts of frame’ shall be packaged together Each
- door shall be packaged :ndwrdually

'j3-4.:

e _The contractor shall submtt to the Eng:neer for approval a comprehensnve
S schedule ot proposed hardware I|sttng by each door and frame, using door

® p.p..p'm

_"ldennﬁcaﬁon p]ff' . L AR
" [Each door and frame assembty shall be marked w:th the appropﬂate door
number whtch shall be die:stamped on the hinge jamb of frames and on the

' TECHNICAL SPECIFICATION FOR BUILDING WOF{KS

08110 STEEL DOOR AND FRAME

DESCRIPTION OF WORK
fabrication and installation of stee! door and frame as shown in the Drawings
or as specified herein. :

REFERENCE STANDARDS
__Amerlcan Society for Testing and Matertats (ASTM)

Standar Industn Indonesra (SII)

" Japanese Industrral Standard (JIS)
Amencan Weldmg Socrety (AWS)
' -Techmcal Specmcatlon TS 20 in Dwrsron B
_GENERALPROCEDURES |

Samples and Technlcal Data o

L Technlcal data shalt be compteted with mlll certmcate

B Shop Drawmg

) The contractor shatl prepare and submlt Shop Drawmgs showrng detalts of
.- various parts, method of suspensron, dimensions and any other reqwred :
: detalls to the Englneerfor revrew and approval S T

Handhng and Storage

g ,_Immedtately after dellvery, doors and lrames shall be properly stacked and
- protected prtor to and alter mstallatlon Tt _

hinge edge of doors near the top hlnge and Iegrble |n the completed

X tnstallatlon

Hardware

g -g" numbers, clearly |ndtcatrng manufacturer, catalogue number, design or .

" pattern, material and finish for each item of hardware, Hardware samples
-7+ shall bé” submitted to the Engmeer for approval as specnhed in Technrcal -
P Specrflcatton 08700 : AT _ _ .

S =_:;' )y
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4.0
4.1

42

MATERIALS

Door and Frame
Steel door and frame shall be constructed from steel material complymg to

- 8ll, AS, ASTM standard or equal whsch shall consist of the following

materials :
o Sleel plate for door panel in specrlted thtckness and srze
¢ Steel pl’Oft[e for door frame in speclfred shape and size.

~ Steel door and trame shall be constructed and fabncated in accordance wrth _

the deS|gn and dimension as specrtted in the Drawmgs o

y Hardware B , : I . .
- Alllocks and fttttngs shall be corrosion proof prowded by one manufacturer,

- and shall have provision to be incorporated in a master key system by

4.3 :f_:"’_"'_*Glass and Glazmg

* Glass and Glazing, if requrred shatl be |n accordance wrth the requtrements a
. of Technical Specification 08800. ' _ : '

| consraucrlon REQU]REMENTS .\

5.0

51

U 5.1.1

| R Adequate plate relnforcement shatt be prowded for hlnges, Iock boxes and o
* other surface hardware. . TR CERIE N AT AT

means of interchangeable cytlnders and shatl be in accordance with the -
Techntcal Specmcatton 08700 ' . .

: Fabrtcatton Gl

' Doors

Doors shall be nommally 45 rm thlck formed of two panels of mlnlrnum 1 2

- mm thick, full flush lo both faces of the frame, ‘with ‘seamless faces and:
.., bevelled vertical edges, Seams or vertical edges shall be welded continuous

., full length, Top and bottom edge seams shatl be spot we!ded or COntlnuous _

wetded

Internal sttfteners shall be spaced and specmed by the Drawmgs and'

accordrng to the approved Shop Drawmgs

. Vision panel openmgs for glass tlghts in doors shatl have ftxed gtass stops '

B - one 3|de and removable gtazmg beads on the other side

Frames not otherwise shown shall havé’ anchors-fabrtcated to standard )
R pattern for the waII constructton indicated. o SRR

'_ Frames

: ‘; Where external doors have openrngs tor gtass panets flxed gtass stops‘ :
T shatl be on out3|de door face :

;;;;;;

. Adequate plate relntorcement shall be provrded for hardware G

Appendix o TS 23 _12"(_)1.1_‘:3" T ’
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51.3

5.2

Installation . | B

Frame shall bo aligned parailel to the wall, vertical members shall be
plumbed in two directions and horizontal head members shall be levelled.
Frame anchors shall be built-in and fastened rigidly to the wail.

- Welded unit frames shall have removable temporary spreaders ﬁtted so that

the spreaders may be easily removed after installation of the frames.
Doors and hardware shall be installed and adjusted to operate smoothly and

~ freely without binding, sticking or excessive clearance. Openings for glass

lights shall be left ready for glazing.

Painting _ S o T

Where required to be rust-proofed by zinc chromate primer, all internal
doors, door frames and reinforcing plates shall be shot blasted and
thoroughly cleaned before treatment. The outer pait of steel doors and

" frames shall be painted and finished in colour as directed by the Engineer.

Primer and finish paint shall be in accordance with Technical Specitication

TS 20 of Division 8.

- AppenditoTs2a 130f 13 L
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