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PURTENANCE FOR OUTLET WORKS ~ -« -

Ventfor Bellmouth

An applicablre diameter air vent pipe shall be fufnished and installed in

- the concrete of intake structures as shown on the Drawings. The bottom

- part shall be flanged connected to stub pipe provided at the upper part of

the bellmouth of the conduit. The top port of the air vent shall be opened

at an elevation higher than EL.152.800. |

“The individual air vent pips lengths shall be flange and be connected

~with galvanised bolts and nuts. Joints shall be sealed with gaskets. No
© ' welding shall be permitted on the air vent pipe after fabrication and
- - additional brackets should be provided as required by the Contractor for
" securing the pipe in the correct position during concrete embedded and
- for attaching to the steel support structure for the bulkhead gate guide

- frame or. concrete above EL.152.800. The Contractor shall provide all

anchors shall be galvanised. . .

. necessary fixings and -anchors for this -work.. Exposed fixings and

: Pipe Ienglh shall be deéighéd s'o: that”ﬂahge COHﬂéCﬁdﬁééh&" not be

. nearer than 0.50 m from any finished concrete surface parallel to the

o d The upper part of the air vent shall be suitably screened. -

ﬂa_nge. o

© 12432Air Valvo for Guard Gate Operation

Ca

b,

The emergency closure of the guard gate may result in substantial édb_—_

- atmospheric pressure in the pipe downstream of the gate leaf. :

An air valvé and air pipe: shall be 'providéd at the downstream side of the

. guard gate to supply air into the steel conduit during gate operation. Thé . -
o air valve shall be of coil spring balanced float type with a dash-pot. -

56

: Thea|rva|vep|peshallbe carinec‘;teid'by. bolts and nuts to the flange

- 1= ; + stub connection piece provided on the outlet pipe shell. The flanged joint -
... shall be sealed with gaskets. Flanges not embedded in concrete shafl be

SRR

CQ_nne_cted by bolts and nuts of corrosion resistant steel.

The guard gate shall be raised under balanced pressiire conditions, For

- filling watér in the pipe section betweén the guard gate and control gate,

B . .a by - pass device shall be furnished. The by - pass device shall consist

~ downstream of the downstream valve. -

~of 150 mm diameter steel pipe, two 150 mm gate valves and a -
_dismantling sleeve joint. These gate valves shall be of cast stee! and - o
- operated manually, The dismantling sleeve joint shall be located just

The by - pass device shall be made with flanged connections for field

E . “erection. Bolts ‘and niits at exposed locations shall be made of corrosion

sistant steel, Al langed joints shal be sealed wih gaskets.

' The by~ pags dévice shall be arangé so thal the eperating handles of

* . _the gate valves are parallel to and above the Operation stand floor level
.7 in the control gate house. 7 o0 ot T e
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12.13. 40verhead Travetlmg Crane -

a.” The Contractor shall furnish and mstall a cornplete manually operated
. overhead travelling crane in the location shown in the Drawings for
- disassembling the hoist {Valve control), bonnet covers, gate leave and

seals of control gate and guard gates. The crane shall have sufficient

. capacity for handling these components but not Iess than 3 tonne safe
o working toad ' o ‘ : .

. ‘The crane shatl be of the smgle glrder type The glrder shali be
, structuraily braced to mobile blocks that travet along ralts :

. The crane shatl be prowded wrth a manually operated drlve umt mounted
" on a gear box which shall be ﬂange mounted and sptgotted to the end
" ¢carriage. The output shaft of the gear box shall have high tensile plnlon
. 'meshlng wrth the spur teeth on the drrven crane wheel, '

- d. The hotst unlt shall compnse a manually operated cham block and a
. travelling trolley. Both shall be provided by an éstablished, long- standing _
- specialist suppller of Irfting equupment and are subject to the Engtneers o
o approva! Ly L Cr :

12 13 5 Operatmg Stand

12 13 GSupersomc Flow Meter R

a Two set of supersontc ﬂow meter shall be furntshed to the outtet prpe for' -

. measuring the dlscharge flow. These supérsonic flow meters shall be

.. capable of measuring the discharge quantity up to 3.0 m>s and 1.0 m"’ls S

.- . within tolerance of 1% of full scale. To improve the measurement error,
- double range changeable type shall be adopted _ '

12 14 TAILRACE GATE

“a. The Contractor shall furmsh and mstall an Operatmg Stand as shown on: '

the Drawrngs for the purposés of access to enable the easy operatron

_ and maintenance of control gates, guard gates, by- pass valves and.
mamtenance air vatve as shown on the Drawrngs ,.‘. '

b 'Operatlng stand shall be ‘steel made and shatl mclude handralls and
_— Iadders W|th safety guards and steps as necessary : ‘

. The dtscharge measured by the supersontc ﬂow meter shall be
_ - displayed in the dam ‘confrol office aiid shall be able to be uséd for |
.. automatic regulation and setting . of -the . control gate operation. The
... Contractor shall prowde the necessary termlnals for thts dlsplay and '
"4:" ‘operatlon ‘. TP S e Slatey e .

§

12 14 1 General

A “This Clause spec:f es the detalled technrcal requtrements for the desrgn =
! -+~ and manufacture of the tallrace gate for the tailrace to bé. furnished in S
- accordance ‘with this Section. Thése' requtrements shall supplement - - §
“ = andfor modify the app!rcable requrrements of other relevant ctauses of .
”._the Specrt"catron ' . O s AP
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b. The tailrace gate shall include the following major items: o
() . onegateleaf - RE
o) onesetgurdeframes o

| .(iii.‘)' single sprndle with hand- operated horst

12 14 2 Functron and Operatron

a. The function of the tarlrace gate is to close the tarlrace to prevent back-

€ flow from the river to the turbine during malntenance or perrods of htgh
- river level, .

The tailrace gate shalt be lowered and ratsed by a manually operated -
- hoisting unit. The hoist shall be designed such the maximum force
required to operate the hoist shallbe 100N. '

12 14 3 Desrgn Requrrements o :
N Type of Gate Lo : Fabrrcated steel slrde type .

- ClearSpan . . . : 2000m E
:'CtearHerght . i 2000m
 Design Water Level | .t EL.848SmM - IR
: Operatrng Water Level | ) : :Pressure balance .
'_'-WaterSeaI : B Rubber seals on all srdes of the
_ R A ""--‘_downstream face ofgate Ieaf co '
¢ 7 12. 14 4Gate Leaf Constructlon | R
a Sectronalrsmg e T
- The gate leaf shall not be sectlonallsed
b SkinPlate | e
The skrn ptate shall be on the upstream face of the gate Ieaf
c;_'-___Marn Grrders _ RECRT S P :
- Main glrders shall be arranged in such a manner that each maln grrder |
-~ except top and bottom girders, shall sustain almost the same amount of
- deSIQn toad wrthrn the range of +10 percent : :
12 14 5 Gurde Frame for Tarlrace Gate
B a LowerSealPiate,' ' '_ RS R
25 .- i The Contractor shall set the srll elevatron of the tarlrace gate at EL.

-~ 82.300 m. The lower seal plate shall be firmly embedded in concrete. .
_Anchor bolts shall be provided in the structural concrete for erectlon .
v atrgnment and restrarnt of the embedded seal plate e :

b, Gurde Frame e

The gurde frame for the tarlrace gate shall be embedded fi rmly in '; :
.- concreté.-Anchor - bolts . shall :be - provided -in the structural ‘concrete
.. around the blockout for erectron alrgnment and restramt of the

. ‘embedded gutde frame N SRR . e

; -5?.1_ 12'3é o



G

d.

Upper Seal Plate

The upper seal plate shall be set at the level shown on the Drawings.
- The upper seal plate shall be embedded in concrete and anchor bolts
shall be provided in the struclural concrete for erectron alrgnment and

7 restraint of the embedded frame.

Seal Plates

Seal plates shall be of corrosion- resrstanl steel Slde seal srll seal and

12 14 6 Tolerances

. The gate leaf and the gmde frames shall be accurately manufactured and
* installed within the followrng tolerances D e

.. Leakage from the seals of closure gate shall be less lhan 0 2 I|trels per one' R
- metre sealrng length REE SR : : s

= upper seal shall be contmuous to ensure water—trghtness

a Gatet.eaf S o
Points to be Measured . TOIerances (rnm)
Gale leafwidth x4
Gate leaf weight ~ . 8
Gate leafdepth - S x4
Diagonal lenglh drfference e ‘8.
Drstance between srde seal rubbers - 5!m
Distance from side seal rubber to centre of R
bearing plate +2,-0
b, Guide Frame R B Ny
: Points to be Measured , . - Tolerances (mm),
Distance cenlre to centre of beanng plate o R
Flatness of side sealing plane . +05/m -
Straightness of side sealing plane 22 -
Flatness of bearing plate - 1 05Mm
| Straightness of bearing plate = = o TE2
Flatness of silf sealing plane . . -+ 15m
Straightness of sill sealing plane 15 =
Flatness of lintel sealing plane - -+~ "+ o =4y gl -
Slralghtness of tlntel seahng plane - s ’”i_'lz;5 o
G Other Tolerances A :' : e ‘.i P 5
Tolerances not specrﬁed herem shall be def ned by the Contractor =
subject to the Englneers approval ‘
-_'j12 147Leakage

e



12.15 - FLAP GATE

12.15.1 General - _ A o
This Clause specifies the detailed technical requirements for the design and
.. manufacture of the equipment for prevenling high water levels in the river
- - flowing back into the surface water drainage system and shall be furnished
in accordance with this Section of the Specification. These requirements
supplement or modify the applicable requirements of the relevant Clauses in
this Section of the Specification, B

‘The f_!ap gaté_shal_l chprise.one set of flap gate including frame.

12.15.2Design Conditions = - I
Type of gate -~ 7 :Caststeelor fabricated steel

 Nominal diameter * * :og0mda.

Designwaterlovel "' :EL 850 (downstream)
o :ELssoo0

. Efevation of ¢entre

' 12.15.3_Require_m'en_ts o S e P PR,
' " a. The flap gate shall be provided with a complete circular frame to be
- embedded in first stage concrete. The frame shall be provided with

. suitable anchorage for this purpose. -~

o - b. The frame shall be provided with a continuous rubbér seal that can be
% L .- removed and replaced. ., R A T S, _
N G, The flap gate shall be provided with a corrosion-resistant seal plate on
. the upstream face to seal against the rubber seal on the frame when the
oo downstréam  water pressure is greater than the upstream water
~d. The flap gate shall bé"hing'ed_ to the _ermbedd.e‘d-frame so that minimum
- - upstream pressure shall open it. The hinge parts shall be of corrosion-

' 1216 CLOSURE GATE FORDIVERSION TUNNEL
. a This Clause specifies the detailed technical requirements for the design
.7 and manufacture of the closure gate for the diversion tunnel to be
- “tumished in accofdance with this Section, These requirements shall
" supplemeént andor modify the applicable requirements of other relevant

9 S '_ff‘glat_lse_s of the Specification. ' "~ g G
B b. - Theclosure gate sharll_i_ﬁ;:'lude' the_following_ r‘ria'jo'r_" itefnx's':' .:,
- 6ne set guide frame for closure.gate - -

 12162Functionand Operaton . b
©oo Lo a. The function of the gate is to close the diversion tunnel and to initiate the
< Ailing of the reservoir, * o e L

S - ":,':12'_..41'._-;;7 A



b. The closure gate shall be lowered by truck cranes or o6ther construction
equipment and shall be raised, as required, if commissioning tests
indicate Ieakage past the gate greater than the demgn requrrement

_ specnﬁed in Sub Ciause 12 16.7. o TR

. :A temporary cofferdam shall be used to block river flow dunng the
.. lowering of the gate and in situ inspection and testlng to confurm the
.- condition and soundness of the gate and frame :

12 16. 3 Desrgn Requrrements

_TypeofGate .~ -~ - o Fabricated steel stide-lybe ‘
_Clear Span o : 560m o
Clear Herght - o 5.60m _
DesrgnWaterLevel L EL 125000 m“‘ R
Operating Water Levet o " Pressure balance R
Water Seal = :'Rubber seals on aII srdes of the' g

' downstream face of gate teaf "

12 16 4Gate Leaf Constructlon s o
- a Sect:onalrsmg e E T o
.; | _ - The gate leaf shall not be sectlonatrsed
L b...'-:Skrn Piate L e '5 P | | o .
- ] ) :The skin ptate shall be on the downstream face ofthe gate Ieaf IR
L ;c.".MalnGlrders IR IR O NS i e _

) _Marn glrders shall be arranged in such a manner that each fain grrder |
- except top and bottom girders, shall sustain almost the same amount of
- design load wrthln the range of 3 10 percent T : SRR

iy d _'Llﬂtng Lugs

~ The gate leaf shall be provrded wrth f tllng Iugs suﬁ‘ crent for handllng the. L
leaf. . : : S

12 16. 5 Gurde Frame for Closure Gate -
: a. Sill Beam o

T The Contractor shalt set the srli elevatron of the closure gate at EL '

98,500 'm. The sill beam shall be firmly embedded in concrete Anchor

7" bolts shall bée provided in the’ structurat concrete for erectron alignment  © o
" and restraint of the embedded sil beam TN -

b Side Frame s H

- Side frame for ctosure gate shatl be embedded t” rmty in concrete :
- Anchor bolts shall be provided in the structurat concrete around the

" blockout for erection, alrgnment and restrarnt of the embedded srde o
- frame. : _ : _
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C. Linl:el Frame

- The lintel frame shall be set at the leve! shown on the Drawings. The
lintel seal elevation will be 104.150 m. The fintel beam shall be
embedded in concrete and anchor bolts shall be provided in the
struclural concrete for erection, alignment and restraint of the embedded
frame. Sufficient stiffeners shall be provided in the lintel frame to
withstand impact loads from submerged logs during river diversion. .

d. Seal Plates . L B T I T

 Seal plates shall be of corrosion-resistant steel. Side seal, sill seal and

" lintel seal shall be continuous to ensure water-tightness. Protective steel
plates for the seal plates shall be provided by fastening the protective
plates to th_e'éoncrete by means of embedded bolts into the blockout

.. concrete as shown on the Drawings. - /.
12.16.6 Tolerances S S R R
‘The gate leaf and the guide frames shall be accurately manufactured and
- installed within the following tolerances: .~ . 0P '

e catetesl |

Points to be Measured « .=~ "~ [ Tolerances (mm)
Gateleafwidth ~ .~ .=~ 4T B
Gate leaf weight ~ e RUITRTEEEE ¥ SRR
Gateleafdepth .« : - o o g
Diagonal length difference -~ =~ .~ | £8

Distancé between side seal rubbers’ = | x5/m
Distance from side seal rubber to centre of : )

bearing plate : <, +2 0

"b. Guide Frame

Points to be Measured . .

PR

- Tolerances (mm) .

: Distance centre to centre of bearing plate - | -+ ° %6 N
Flatness of side sealing plane T R £05/m

S_tiraightne‘s_fs_‘of_-_side fs'éa_l'in'g_ plane . o a2

Flatness of bearing plate. =~ - - Sl £05m

S@fafg_h:_tnééé'_bf'.be;,aringw p'!_ate;-;.' Sl e g2 s

F_l_a'tne':ss_'of sill sealing plane IR R -

Straightness of sill sealing plane . . =<« R 2 K- R

~: - | Flatnéss of linte! sealing plane =~~~ o E0sm

: Straightness of lintel sealing plane - . [ £15

... Tolerances not specified herein ‘shall-be defined ‘by -the Contractor =
S subject to the _Engineer’_s_ approval. - eriinni o S

P



12.16.7 Leakage

Leakage from the seals of closure gate shall be less than 0.2 Iatrels per one
;' metre sealmg tength -

12 17 DRAINAGE PIPE VALVt:

12.47. 1 General

a This Clause specrfes the detailed technical requrrements for the

.7 drainage pipe valve to be furnished in accordance with this Section.
_.These requirements shall supplement andlor modlfy the apphcable :
: requrrements of other relevant clauses of the Specrf catton :

b, _The dramage p:pe valve may be a ready-made standard commercrally-
- available type complete wrth ﬂanges studs washers, nuts and gaskets

'12 17 2 Funchon and Operatlon

_ © The function of the dramage pipe valve is to allow the drarnage of water from o
the outlet pipe through the stainless steel drainage prpe whenever |t requrred .
to remove all water from the outlet pipe. _ -

' The  drainage valve shall be hand operated requmng a force not greater than
100 N : : _ L

' (12 17 3Requrrements

_The dralnage valve shall be of starnless steel constructron of a type L
'approved bythe Englneer : | : o '

* The valve and flanged connectrons shatl be deS|gned to wrthstand the same e B
o _rnternal pressures as the outlet plpe ' : :

j12 18 MATERIALS |

| 12 18 1 General .

-a. Materlals shall be new and of first- class quahty. smtable for the purpose SRR
- free from defect and imperfections, and of the classrf catrons and grades P
e lrsted herem orthelr equrvalents L : :

b. Defechve matenal shall not be repalred and used in the equrpment '
. without the prior approval of the Engineer. No peening, caulking, or ﬁlllng S
- -shall be permitted in repairing cracks, pinholes, or blowholes. Defects i in
welds shall be repaired by grinding out to sound metal and re-welding.
‘For defects in casting, the method of reparr shall be mutuallv agreed R '
.. upon by both the contractorand the Engmeer T @

' 'c._':The used of cast iron shall be lrmlted to sheaves plumber block cases,
- gear cases, brake whesls equupment and parts and other parts of a non
: structural nature L Ll _ _

- d. The Contractor shall not make any changes to the matenals from that IR
- specified or implied by the Specifications without the written approval of . = -
. the Engineer. Such changes or alterations shall in no way be detrimental = -~
. to the interests of the Employer and shal! not result m any tncrease to '
: the Contract Price. : :




—_—, .

12 18 2 Structural Steel Plates, Bars, etc.

* ' a. Steel plates shall be in accordance with ASTM A 36, A 242, A 441, or
© IS 3101, SS 400, JIS G 3106, SM 400, SM 490, or approved
equwalent

b. Steel shapes shall be in accordance vrilh ASTM A6 or JIS G 3192 L

12 18 3 Corrosron Resrstant Steel Plates, Bars, etc

- a. Corrosion resistant stee plate shall be in accordance with ASTM A 167
C o ATE, or JIS G 4304, 4305, 4306, 4307.

b. Corrosron resistant steel bolls nuts and washers shall be in accordance
wdh ASTM 167, A176 orJIS G4303 - .

e :."Corrosron resrstant clad steel plales shall be in accordance w:th ASTM
' A264 Type 304 or JIS G 3601, srngle clad. S

‘._12 18. 4 Forged Steel

- Forged steel shall be in accordance wrth ASTM A 668 class C or JIS G
'_ 3201 SF 45 OR approved equrvalent

12 18 SCast Steel

Cast steel shall be fully annealed and shall be in accordance wrth ASTM A
- 27 Grade 60-30, A 148, A 216, A 216.M:84b, or JIS G 5101, SC 360,
© $C410, SC450, SC480 G 5102 G 5111 SCMnCr3B, or approved
L equrvalenl : R o

- :12 18 SSpnng Steel

Sprlng steel shallibe in accordance wrth AISI 6150 or JIS G 4801 or
., approved equrvalent . DT ST

| ’_12 18.7Castlron

Cast iron shall be |n accordance wnh ASTM A 48 class 30 or JES G 5501 -
FCZOO FCZSO or approved equrvalent :

| 12 1888ronze R

L BronzeCaslmgs S

. Bronze castrngs shall be in accordance wnth ASTM B 584 C 903 or JIS :
- H5111, 8C2, BCB BC6 orb approved equrvalent :

: b ;PhOSphor bronze castmgs shall be in accordance w:th ASTM B 427 Cc
SRS 907 or JIS H 5113 PBCZ PBCZB PBCSB or- approved equwalent

c. -_'Alumlmum bronze castlngs

" Aluminium bronze castmgs shall be in accordance wrlh ASTM B 148 C.
- 952 or J!S H 5114 ALBC2 ALBC3 or approved equrvalent IR

T d. "'_Leaded trn bronze castrngs

-.‘_Leaded tin bronze castmgs shall be in accordance wrth ASTM B 584 C '
T 937 or JlS H5115 LBCZ LBC3 or approved equrvalent ' g

12#4'5_’._- o




12.18. 9P|pes

. Steel pipes in small dlameter shalt be in accordance with ASTM A 120 A
.83, A 213, or JIS G 3542 SGP, G 3454, STPG, G 3459 SUS-TP, or
“approved equivalent.

12.18.10 Wire Ropes

a. Standard wire ropes shatt be in accordance wrth ASTM A 603 or JISG
- 3525, and galvamsed

b, Wrre rope frttlngs shall be the manufacture s standard f ttlngs for the type
_of wire rope used.

12. 18 11 Setf—Lubrrcatlng Bushlng

L Self-Lubncatmg bushings shall be in accordance wrth ASTM B 22 Altoy E,
wuth tubncant or appfoved equrvalent - _

12,1812 Other Steel Materrals

i "Carbon steel for machine structural use JIS G 4051 8350 8450 or AlSI
_ 1035 1045, or better.

“Chromium motybdenum steets JS G 4105 SCM432 ASTM A 668, Class
; L, or better, or JISG4105 SCM440 SCM435 orAISl 4135 4140 or JISG ;
. ..-_.4051 : -

. “Sotld rolled carbon steet wheels for rallway rollrng stock" JIS E 5402 SSW—_ S
' -R1 or approved equrvalent IR _

121313 RubberSeals

Rubber seals shall be mould from a high grade thread type compound The :_ o

: basic polymer of butadiéne and styréne; or a blend or both: The compound
shall contain not less than 70 per cent by volume of the basic polymer and

-the remainder shall consist of reinforcing carbon block,  zinc-oxide -
accelerations, anti-oxidants, vulcanising agents andfor, ptastrcrty The' B

N compound shatl have the fo!towmg physrcal propemes L

Property v | 'erits.' S
Tensile Strength * - - ~ - | 150 kgflcm? minimum -
Ultimate elongation =~ * " " | 300 per cent minimum
Durometer Hardness ~ ~ * . 40 to 75 R
| (Shore, Type A) R B :
Specific Gravity - R P 1to 1 6 e
.. | Water Absorptron - oo | 8 per cent maxrmum by Werght -

: (for48hoursat70) ' SR A B ORI L S
CompressionSet . '~ .. :30 per cent maximurn, AR
(asaper cent of total onglnat R R
deﬂectlon) S _ R L
Tensile Strength after o ' 80 per centr mlnlmum of

| oxygen bomb ageing -+ . . - | tensile’ str‘ength '_ e

- | for 48 hours at 70,"4'.' | beforeageing s



1219 TESTS OF MATERIALS

a

All materials or parts for struclural use, intended for use in the work,
shall be tested, unless otherwise directed, according to the best

- commercial method for the particutar type and class of work. If the

manufacturer desires to use materials from his own stock, which are not

- manufactured specifically for the equipment to be furnished, satisfactory

- evidence lhat such materials conform to the requirement herein stated

shall be furnished, in which - case tests on these materials may be

‘waived. Certified mill test repoits of plates and sections will be

acceptable.

Witness tests and inspeclion of materral may be made at the place of

... manufacture by the Engineer or an inspeclion agency appointed by the
- Engineer. Such witnessing and inspecting will be conducted so as to
. interfere as little as -possible with manufacturing operalion. The
.. Contractor shall, however, comply with any and all reasonable requests

made by the Engineer or inspection agency concermng the method of
test or correctron of defectwe workmanshlp _

The Contractor shal! furnlsh free of charge aII test preces cut and
- machined to the size, “shape and dimensions as prescribed by ASTM,
- JIS or other approved standards. The testing of the specimens will be
" camed out by the Contractor at his own expense and shall be performed
h as dlrected by the Engrneer : -

AII tests preces mcludmg those which represent rejected materfal shall

* be retained, delivered to the Engineer and reports shall be sent to the

Engmeer by regrstered mall or be hand deINered

' Wawrng of mspectron by the Englneer shall not rehve the Contractor of

the I'eSpOt'IStblllty for supplylng material and WOrkmanshlp in accordance

N with The Contract

12 20 WORKMANSH]P

12 20 1 General .

"~ manner and shall folléw the best modem practices in the design and

Al the work shatl be performed and completed in a through workmanlske

'f " manufacture of all equment All work shall be done by personnel skilled
" in the related professrons and trades. All parts shall be made accurately

to standard gauges so as to facilitate’ replacement and repairs. All bolts,

. nuts, screws, thréads, pipes, ‘gauges, gears and measurements o_r
s dmtensrons shown on the drawrngs shatl conform to metrlc standards

) ‘ L:ke parts and spare parts shall be interchangeable wherever p035|ble
T Machlnlng of fits or fenewable parts shall be accurate and to specified
B '_"3,_d|men3|ons S0 that rep!acements manufactured to the srze shown on the _

L Contractors drawmgs may be readlly mstalted : SR

Soap _z__'._._.."r'




12.20.2 Welding

A

General

© Al weldmg shall be performed by the electnc- arc method by a process

that excludes the atmosphere from the molten metal, and where

~ practicable, by automatic or semi-automatic machmes Machined

~surfaces of parts affected by welding shall be machined to final
dimensions after welding. Machined surface of parts requiring stress

" refief shall be machmed to final drmensrons after the parts have been
“stress relieved. _

' Minimum Weld Requrrements :

Al welds shall be made continuous and watemght The minimum size of

_' fillet welds shall be 5 mm measured on the leg when the base material
- thickness is 9 mm or more and 4 mm when the base material thickness

is less than 9 mm. Al butt welds shall be full penetratlon we!ded from

both sides.

Preparation of Base Materlal |

e Members to be ;omed by weldmg shall be cut to shape and srze by '

méchanical means such as shearing, machining, gnndlng, orbygasor
" arc culting, to suit the condttrons The' design of welded joints and the

selection of weld filler metal shall allow through penelration and good

- fusion of the weld wilh the base metal. The ‘edges of surfaces to be -

o .‘welded shall be sound metal free of visible defecls, such as laminations =
.. - or defects caused by cuttlng operatlons and free from rust o;l grease o
andotherforelgnmatter R e S PP

__Qualrfcatlon ofWeIdmg Procedure el e L L i
- The technlque of welding employed the appearance and quallty of the e

welds made and the methods used in correcting work, shall conform to -

American Welding™ Society (AWS) Standard D.1.1, Japan Road

Association Specificalions for Hrghway Bndge (JRA), or other approved o

- equivalent standards

.Qualrf catlon of Welders and Weldlng Operators

o (i) All welders or weldmg operators assrgned to the W0rk shall be

Gualified in accordance with AWS Standard C.1.1, or JIS Z_ 3801 R

o Z 3821, 2 3841 or other approve equuvalent standards

o '7 (i'i) . The Contractor shall submit certificates of wetders qu&lhfcr’:ﬂlonS to

f

”_the Engrneer before startrng any Work

Weld Flmsh

o :All welds shall have a smooth even prof le and a surface surtable for e
o parntlng Struclural welds shall he ground and blended to avord stress -
- raisers. All welds which’ requiré non- destructwe examlnatrons shall be

- dressed by chipping and’ grinding as requrred for good mterpretatron by j
- the selected weld examrnatron methods. BRI Lo

12 20. 3Forgmg SRS L S
" The ingots from wh:ch the forglng are made shall be cast in metal moulds
~ the workmanship shall be first class in every respect and the forging shall be -

- free from all defects affecting their strength and durability, including seams,
prpe ﬂaws cracks scales f ns porosrty. hard spots exeessrve non- metallrc
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inclusions and segregatidn. Largé fillets cbmpalib!e with the design shall be
incorporated whenever a charge in section occurs. All finished surfaces of
forging shall be smooth and free from tool marks.

12.20.4 Steel Castings -

a. General

RO Césﬁﬁg shall -b_e free from 'inlj-dr'iouéh defects and shall be

- salisfactorily cleaned for their intended use, Surfaces of caslings
which do not undergo machining shall ‘be dressed for good

- appearance and for painting. The location of existing defects shalt
+- be determined and all defects which impair the strength or utility of
. the casting shall be removed to sound metal. The structure of the
- castings shall be homogeneous and free from excessive non-

" metallic inclusions. "

S (ii) An_ékceésive_cénéenlraiion of impurities or separation of alloying

.~ elements at crilical points in a casting will be a cause for its
. refection. | T S L -

00 b. RepairWelding o

Mino'r'd.efects that will r{ot im;-):ai.r .the' s_tré.ri'gt-h' or s_ewjéeability of the

- castings may” be fepaired by welding in accordance with accepted

"+ foundry ‘practice without review by the Engineer. Defects shall be

vt considered mindr when the depth of cavity properly prépared for welding

" isinot greater than ‘25% of the actual wall thickness but in no case

 greater than 20 mm and when the area to be welded is smaller than 50

© . cm® However, an accumulation of minor.defects which in the opinion of

~ the Engineer casts doubt as to the general quality of the casting shall be -
- considered as a major defect. A complele descriptive report of major -
- defects, supplemented with sketches,  photographs, and metallurgical
‘test reports, as the casé may. warrant, and the proposed repair
- procedure, shall be submitted for review prior to any repair of major -
_ defects. If removal of defects reduces the stréss-resisting cross-section

i . of the casting by more than 30 percent; the casting may be rejected. All -

. 1220.5Nondestructive Tests Welds

- casting which require welding repairs of major defects after heat
; treatment shall be heat treated again. - R

<7 Unless otherwisé indicated, all non-destructive tests shall be in

* “accordance with the .applicable 'sections of AWS standards, ASTM

B

~ Ustandards, or JIS standards or other approved equivalent standards. The

“*Contractor's 'Dfawings submitted for review ‘shall define the areas,

. éxtent, and type 6f non-destructive examinalion to be employed.

S Au shop weldmg shall b’é-s:ﬁbj'edtﬂ to non-destructive examination

.. by radiographic, ultrasonic, dye penelrate, or magnetic particle -
- .method as proposed by the Contractor. and approved by the
CVEngineer. t s e T R

S ) - Al butt welds on skin-plate and steel conduit shell and bifurcation

structure shall be tested by radiographic examination for 100% of

.- their length including the intersection point of 2 welding lines. -



(i)

- (W)

(vi'ii)

 Where radiographic examination is not practicable ultrasonic'-
- testing shall be carried out in the presence of the Englneer

For |mportanl butt and fillet welds on structurat members of gate
units 20% of all such welds shall be tested by radiographic
examination. When radiographic testlng shall be carrred out in the
presence of the Engrneer Lo

Important f eld fillet welds, as determrned by the Engrneer shall be
~ tested by methods proposed by the Contractor and approved by
- ‘_the Engrneer '

W
e presence of the Engrneer
o)
- non-destructive examinaltions and qualification certificates of such

- persons shall be submitted to the Englneer for approval prror to :
: .__commencrng such work: : i :

Y :' ('u.ii)'

Al non destructrve examrnatron shalt be carrred out in the

The Contractor shaII use only eXpenenced personnel to carry out

The Contractor ‘shall submrt |udgement crrterra of examrnatron

~ results in compliance with the applicable approved standards and

repair methods to the Englneer for approvat before commencmg
these examrnatrons , :

The Contractor shal! submrt a report on each examlnat(on w;th 24 '
" hours of completrng the examination, together: with - the
radrographs in the case of radlographtc examination. The :

radrographs shatl remaln the property of the Employer

" The Contractor shall reparr the welds in complrance wrth approved .-
¢riteria and directed by the Engineer. All repairs shall be subject to

- '{' non-destructrve examrnatron as drrected by the Engrneer

12 21 PAINTING AND SURFACE PREPARATION

12, 21 ) Cleanrng and Preparatron of Surface R

a. Cleamng and preparatron of surfaces shall be as Specrf ed in Sub-clause
4, oflhls Ctause R TR A _

(i) .

© " surface. Wheré required, imperfections and holés in surfaces and

g (i)

g Surfaces to be pamted shall be cteaned before the apptrcatron of :

- paint or surface treatment. All oil, grease dirt, rust, .loose mill .
scale, weld spatter, slag or flux deposrt oil weathered pamt and .
- other foreign substances shall be removed. The removal of oil and .-

. -grease shall be accomp!rshed before _mechanical cleaning is L
. started. Clean cloths and cleaning fiiids shall be used to avoid = -

* - leaving a thin film of greasy residue on the surface berng cleaned S
“Cleaning and painting shall be programmed that dust or spray
~from the cleaning process. will not fall on wet,. newly painted - .-

open joints between matching surfaces shall be filled or removed
in an approved manner. Any requrred wash treatment shall be

-+ carried - out - ln accordance wrth the pamt manufacturers .
- rnstructrons P . _

‘Extreme care shall be exercrsed when biast cteanlng is applred on " AR
structures to prevent blasting materials from enterrng or damagrng R
b machrned surface and other precrsron parts : '

&



b. All cleaning, preparation and paint application shall be carried out after

the parts are completely finished and checked in the shop assembly.

" The parts shall be disassembled to the extent’ necessary to enable

cleaning and painting those surfaces which are inaccessible when

- assembled. After the finishing coats have been applied and the paint
5 surface has dried, paits shall be reassembled as required for shipment.
f_Those bolts and other connections which will not be removed in erection

shall be coated wilh the shop primer and finishing coats.

12 21. 2Pamt Appl:catlon
' 'a Workmanshlp

= All work shall be done in a workmanllke manner s0 that the finished
" surface will be free from runs, drops, ridges, waves, laps, pinholes, and

unnecessary brush marks. All coats shall be applied in such manner as

to produce an even film of uniform thickness completely coating all
- corners and crevices. All painting shall be done by thoroughly

- experienced and skilled workmen. Gare shall be exercised during

spraying to hold the nozzle sufficiently close to the surface being painted =

~to avoid excessive evaporation of the air, or the bridging of ¢revices and
- corners. All surface preparation and paint application in the shop and

field shall be supervised by a supervisor, approved by the Engineer,

. from the paint manufacturer, provided by the Contractor. The supervisor
. shall certify that all preparatlons and applications are in accordance with

“this Spemfrcatton and the pamt manufacturers recommendatrons and -

- ‘specifi catrons

Equrpment L

Al paint shall be app!red usmg a|rless spray equment unless otherwrse 5
. approved, Spray equipment shall be equipped with a mechanical

-+ agitator, a pressure gauge, and a pressure regulator. Nozzles shall be of :

the proper srze as recommended by the palnt manufacturer

= o Pamt Propertres ermg and Thmnlng

- (i)_ .The Contractor shall submrt the specrf catlcn of each type of parnt

" to be used in each system for the works for the Englneers
: _approval prior to the executmg any painting work.

1 _'(ii)- - Test certificates from the paint manufacturer shall be prowded for"

- each batch of each type of paint used in the works RURE R

i) . ANl paint, when applied,’ shall provide a satrsfactory film and a

© smooth even surface Paint shall be thoroughly stirred, strained
- and kept at a unrform conmstency during application. Paints may
~ be thinned - in acéordance ' with * the ‘paint manufacturer's

recornmendations. Paint furnished for field touch-up work shall be -

L delwered in containers which shall show the designated name, < -
-7 formula or specifi catron number, - colour, special directions,
manufacturer and data of manufacture . D S

| d Atmosphenc Condttrons

__- Palnt shall be applzed onty to surface that are thoroughly dry and only" :

- under such combination of humidity and temperature of the atmosphere -

" and surfaces lo be painted as will cause evaporation  rather than' o

. condensation. In no case shall any pamt be applied to surface upon -
- which there is moisture condensation. The’ temperature of the surface to -
be pamted shall be:at teast 3 abcve dew polnt Pamtmg shat[ not be
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- carried out when the retatrve humrdlty of the surroundrng air exceeds 85

percent

Protection of Paint Surface |

Where protection is provided for pamted surface such protectton shall

E be kept in place until the paint film has properly dried. tems which have

~ been painted shall not be handle, worked on, or otherwrse dlsturbed until

the paint coat is completely dry and hard. -

Time between Surface Preparatton and Palntmg

Surface which have been cleaned, pre- treated andlor otherwrse
prepared for painting shall be primed as soon as practlcable after such

_ preparation has been completed prior to deterioration of the prepared
. surface in accordance with the palnt manufacturers recommendatlons

: Coatlng Progress . o . . _ : _
. _Where painting on any type of surface has been commenced for any '

o S - portion of the work, the completed as soon as practlcabte and wrthout
delays A VR AN Sl ,

12 21 3 Co!ours

o The f nish colour of ali structures shall be as approved by the Engrneer but

' . the Contractor shall propose a colour scheme for the work and shall submit
. colour strips or paint samples. A colour strip shall be included with the
. approved colour schedule for each type of fi nrsh to be apptled at the Slte '

) . shop or site.

12 21 4 Palnt System

a

. exposed material shall extend 100 mm beyond the edge of the concrete _

~The parnt systems for the Water Control Plant shatt be |n accordance i
,__:wrth Table 1247, : S . o :

b, “Where the palnt system is apptred to a structure that is party embedded o

in concrete, the surface preparation and paint system applied to the

,'surround or embedded

12 21 5 Pamtlng Schedule for Systems Appllcatron T

The following items of the Water Control Plant shall be’ pamted accordrng tok'; |

o the lndlcated palnt system except as otherw;se specrf ed

R 'a-_

Parnt System 1

o k —Trash rack for |ntake structure of outtet work

L ~.~Trash rack for emergency gate of outtet work:

: ‘?~Trash rack forlnspectlon room oflntake slructure _ .
L Hlnner surface of outtet prpe lnctudlng bellmouth (gurde cover of

- bulkhead gate), transrtton pipe, branch, and reducer for outiet works;

. ~Outer surface of outlet pipe in control g'tte operatrng house _' '
D ﬁ_—ControI gate leaf bonnet and bonnet cover; R ST
,L,-,-'.ra_'.._'ﬁGuard gate leaf, bonnet, and bonnet COVeI’ RN
" ~Bulkhéad gate guideé bélow NWL;

M::__':._.._Emergencygategwde betow NWL R L Coonn T
- ;-_-".,--—Other ferrous metat subject to contmuous frequent or repeated I
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Ienglhy tmmersmn |n water such as interior ot fi Itrng devrces

) ,_Pamt System 2 :

~ Bulkhead gate teaf gurde frame above NwWL and mspectron room;

L Emergency gate leaf, guade frame above NWL and inspection room;
 —Other ferrous meta subject to intermittent i immersion, splash or humid

envrronment

Paint System 3

~Bulkhead gate hoist, emergency gate hoist, control gate hoist and_' :
. guard gate hoist, except for apptlcatron of Paiiit System 5; '

—Operatron stand for contro! gale and guard gate include ha'ndrart and" :

Iadders

' ~Other ferrous metal subject to atmOSpherrc exposure for wh]ch another

palnt system is not specmed

. Palnt System 4 _ s _ e
C - Other equrpment to be used temporanty onty
"_Palnt System5 - ' 7
- Corrosmn resrstant steel rtems or parts of rtems
'_ Patnt System 6 R

: - Interior of tocal operatlng cablnet for contro! gate and guard gate
horstsj,.., ER o S o

E Parnt System 7
—Small srzed steet ptpe for alr vent
s Pamt System 8 '

- Ferrous metal embedded in concrete except in accordance wnth Sub-

clause

12 21 B Surface Not to be Palnted

Wire ropes gear teéth, corrosion resrstant metat seats and other machrned
surfaces shall not be parnted : ; :

12 21 TPamt Testmg o .
' Atl palnt app!lcatrons shall be tested In accordrng to the followmg

,’The dry ﬁtm thlckness of each shop pnmer coat and total thrckness of all
- coats shall be measured by the Contractor and superwsor from the pamt
-A”_manufacture in the presence of the Engmeer : ; S -

The edge corners and the areas thhrrt 5 mm dlstance from them and
 the surface of castings and steels forging shall be excluded unless the

L Engrneer has reason to doubt the th[ckness of the applrcatlon )

Two | (2) portlons shall be selected per 10 m? by the Englneer and more . s
“~ than four (4) arbrtrary pomts shall be measures per portion. S

"An electronlc thtckness measurrng gauge shall be used and shatl be o

S cahbrated in accordanca wrth an approved standard



e. The mean value of each ponton shall be more lhan the average
thickness specified and the minimum thickness in all eigh(8) or more
points measured per 10 m? sha!l be more lhan the mmlmum thickness

- specified. S e L

subrnission of the Contractor’s proposa}

TABLE 1247 PAINT svéTEMs_'”

- f The details of tesllng shall be as approved by the Englneer followmg the -

Paint
System
No.

Localion_

Site

Process

' Géheral _Nai’ne .

No. of

"Coats |

Coaling Interval
© (at20)

Dy Film
Thickness
{micron/coat)

Ave. | Min

Femrous - .

Metal

Conlinuous

Immersion
in water

Shop

Field

Surface .
Preparation

Commercna! Blast
Cleaning -

(S3PC- SPG)

Primer
Coat

Epoxy ch Rlch Pamt

B 3 days
6 months

20 15

1" Coal

Coa! Tar Epoxy Resm

Paint

.. 24 hours

Uy days

280 | 200

2™ __Coat i

Surface o

Coal Tar Epoxy Resm

Palnt

280 | 200

Preparalion

Power Too! Cleanlng
(SSPC- SP3)

“Nots - bama@e

area and welded
- .areasonly

Touch-up
Primer
Coat -~

Epoxy Zlnc Ruch Paml

- 3days -
- 6 months .

T 20 15

Touch—u_p

Coal Tas Epoxy Resm
Paint -

n i24‘hours

280 | 200

Ferrous

Metal .
Intermitient
Immersion
and Splash

Shop

Surface .-
P;‘éparat_i(m

Commerc:a! Blast o

Cleaning
(SSPC-5P6)

C 7days .

Prdmer .
Coal . .

Epoxy Zinc Rlch Pamt

R

“3days o

= G months |

20 |15

1" Coat -

EpoxyResmPaml 5N K

. 24 hours
B 7days i

110 | 80

2“‘j Coat -

Epoxy Mn:aceous Iror_1
Oxide Paint - :

24 howis
- =18 months;

5 | 35

Field

Surface o
Pfeparanon

Power Tool Cleanlng
(SSPC SPS) }

Note Damage

aréa and welded

__.areasonly

[ Foich-up ™
'Prir"r}er'

Coal 270

Epoxy Resm Pamt T

. 3days

onths _'

20 [ 45

Touch-up

- ditto.- .

24 hoiJrs _
- 7days

116 | 80

3% Coal

- dllto-

“40 ] 20

4™ Coal -

Coal Tar Epoxy Resin

Pamt D A

codittd-

40 | 20
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- TABLE 12.17 continued

Commerciat Blast

3 Ferrous Shop [ Surface 7]
Metal Preparation | Cleaning
Atmospheri . (SSPC-SP8)
CE_XWSUG 1" Coal Lead Suboxide . 24 hours 35 {25
Anti-Corrosive Paint . 6 months
[ 2™ Coat .| - diito - - - ditlo - 3B [
3" Coat Phenal Micaceous 24 hours 50 35
- lwon 18 months
1| {Oxide Paint . :
| Field | Surface Power Tool Cleaning Nole : Damage B
Preparation (SSPC-$P3) area and welded
: areas only | o
 Touch-up Tead Suboxide 24 hours 3 [ 25
Primer Anti- Corroswe Pamt - Gmonths s '
Coat . : .
Touch-up PhenolMlcaceous o N hours 50 { 35
o on b _ 18months '
BT Oxide Paiml © L7 .
. 3" Coat - |'Long 01#A|kyd Resm S 24 hours 25 20
. ST ppaint E - 1 months B
. oo T[4 Ceat | Tdite- ‘ 25 | 20
4 Eé;urpment “Shop | Surface - | Commercial Blést T
g for <l T preparation | Cleaning "
Temporary G I (SSPe-SPe) _ -
use 1% Coat . chChromale Pnrner . - 8hours 35 | 25
PRI > 6 months
- [2¥Coat - -drlto-‘ R S 3 | 25
Field | Surface - Power Tool Cieamng Nole : Damage
.- | Preparation | (S5PC-SP3) area and welded
S R - areas only ‘ .
: Touch-up .- | Zinc Chromate Primer 8 hours{Note; 35 25
) ERERTRTRIET] IENFSRN SRR R . :‘? 6monlhs( ditto-) .
5 Small : - | Shop } Surface’ Solvent Wash - - :
_ Sizes Steel | - .- | preparation | (SSPC-SP1) _, :
Eape_ Coaling | Hard-Drying _ Over 50
. - S T [ Anli-Corresive Qit "4 hours . L
6 Femous .| Shop | Surface Blast Cleaning
: Metal " . | Preparation | (sSPC-SP10) s
pmbedded 17 Coat | Zinc Chromate aner “&hours R EE
: P 6 months :
2™ Coat -__ditto__s_ REEE 8hours - 35 25
e Ve s - 6 months -
3% Coal 1 Afkyd Resin Paint - i Shows 20 15
DRGSR RS AP s " 6months - R
L T @ Coat -dmo-, . ERRSEE
7. Small Shop | Surface - { Hand Tool C!eanlng
' Sizes Steel | - | preparation | (55PG-SP2) R
Plpe e “+-ar | Zin Hot Dip 86 | 50
LAl Gaivamsmg ' N
8 . Ferrous Clean
Y Metal onn
Embedded | - - -
inConcrete | -
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TABLE 12.17 contlnued

9 Ferrous Shop | Surface Commercial Blast -

Melal Preparation | Cleaning

Embedded : - 1 (88PC-5P8) e

|n‘Soﬂ o 1*Coal Coal Tar Primer - 1 24 hours

T : C S5days _

2™ Coat Coal Tar Enamel -~ | Nole: . 3000
: : o ' 2 + 3 Coat
- : Sl simullaneous
3% Coat | Glass Cloth - : Application -

12 22 SHOP ASSEMBLY AND TEST

a.

12 22 1 Genera!

All shop assemblres and tests spectf ed below for the various ltems of
" the Water Control Plant will be . witnessed by the Engineer or his

inspection agency and the compléted shop inspection forms shall be

- signed by him. Copies of all shop inspection records shall be furnished

- to the Engineer. No combonent shall be shipped from the Contractor's
- fabrication shop or place of manufaclure until it has been inspected and

- - approved. Prior to major shop assembltes and tests, the Contractor shall .
© ~ submit an outline of the procedures and tests he plants to perform to
-__demonstrate fulfi Iment of the requrrements of the Specrﬁcatton

While belng assembled ‘each items of structure shall be checked for .
- -+ dimensions, tolérances and accuracy of alignment.- Any error’ and =

. misalignment discovered shall be corrected. All parts: of the structure
‘which are separate from' the assemble unit shall also be checked for
dlmensmns tolerances accuracy and quantlttes SR

'Before drsassemblmg and after mstaltation of dOWelS and f tted bolts R
" .. between bolted subassemblies, all parts shall be clearly matchmaking. - |
© Matchmaking diagrams shall be prepared for shop rnspectron and
- submttted to the Englneer or hlS mSpecteon agency for approVal

12 22, 2 Tests

a.

- After assemblmg, the structures shall be checked as to thelr alrgnment b
dlmensmns and order of assemb!y Any defect or damage shall be rectlﬁed

Bulkhead Gate Emergenoy Gate and Trash Rack

< Each finished gate and trash racks panel includtng seals guidlng '
- devices, wheels, filling valves, and all other applicable accessories shall -

" . be as much as completely shop assembled as far as possible. All field

. splices shall be assembled and welded f eld spl:ces shall temporanly"

R bolted for shop assembly.

b... :

_Each gate and vatve shall be shop assembled lnto a unlt with gate Ieaf

RS

Controt Gate Guard Gate and Valves S L

bonnet. Bonnet cover o casmg and horst As a rule thls shall be done m T

a vertlcal posrt[on

Transition Pipe, Bend plpe and Blfurcahon St

Transition pipe,. bend pipe and b|furcat|on |ncld'ding"‘all" re'gdi_red:_-. S

- accessories shall also be shop assembled
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d. Guide Frames

.. Each sealing frame shall be completely shop assembled, including sill

.; beam, lintel beam and side frame members up to the first field

. connection (if any) outside of the frame section. This may be done in
either the vertical or horizontal position as selected by the Contractor.

e. Hoist

~ Hoist for bulkhead gate unit, emergency gate unit control gate unit and
" guard gate unit shall be assembled in the shop and tests. The shop test
- shall be examined in the unloaded condilion. The Contractor shall
submit to the Engineer for approval the instruction shop test procedures.
These procedures shall include at least the following items: temperature
rise of motor, reducer and bearing, rated current of motor, operational
check for brake and limit switchés, backlash of open gears and checks
- for abnormal noise and vibration. T IR TLE o
- f. Pressure Test for Control Gate Unit and Guard Gate Unit
- Gontrol gate unit and guard gate unit shall be examined by pressure test
-_ under following conditions. .~ . . . ST
() 7.1 kgflem?® water pressure shall be kept for 10 minutes. The |
~leakage from seals shall be less than 100 cm¥minute. Any
leakage from the bolted joint portion of bonnet is not allowed. |

(i) . 11.5 kgffem? water pressure shall be kept for 10 minutes. Any
.-~ . leakage from the bolted joint portion of bonnet is not allowed.

1223 FIELDERECTION

o 12.'2:_3:.'1"Genéi'él__l,?__' ; ._~ e R
- All'equipment and structures shall be erected and/or installed by utilising
.. conventional techniques and practices. The Contractor shall submit a field
- erection instruction manual to the Engineer for approval including the

planned equipment and temporary facilities for the work. -

- 1223.2Embedded Parts orftems - ¢ it o

' - & All guide frames, supporting frames, outlet pipes and other items to
- ..~ embedded in first or second stage concrete shall be adequately fixed

~.and restrained in position such that all parts or itéms are wilthin the

- specified tolerances both before and after concrete embedded. The

- Contractor will arrange his concrete placing rates and techniques and

.- take all necessary measure to ensure .such: parts or- items are not

1

A ‘. damaged or dislodged from the correct position in any way.

7 * b. After concrete embedded and checking tolerances, the Contractor shall

" “check for cavities behind the outlet pipes and report the finding to the
‘Enginger. In locations where cavities occur and ‘grout holes_have not
bee provided, the Contractor shall drll and tap sutabls holes and plug
" by welding ‘'on completian, to the approval of the Engineer. Alternatively
- the Contractor may submit for a approval an external grouting system for -
- the work such that the requirement for providing grout holes in the -~

N - conduitis avoided,”




12.23.3 Grouting

& Cavity groutrng between concrete and the embedded steel conduit shatl be

- carried out. Grouting pressure shall be 2.0 kgffem? using a grout mix to the

Engineer's approval. Grouting shall be carrred out m accordance with
- Section 5 of the Specification. : RSN :

12 23 4 Groundmgs

“All electrical equment shatl be substantlalty grounded to the earth .
: _: electrode with copper wires, The location of the groundlng system which will

 be prepared by Contract Package No 4 wrti be near the drstnbutlon panels
= shown on the Drawrngs ’ :

12 23 5 Permanent EIectrrcrty Supphes :
The power for permanent plant shall be as foIIows
“a. Power source L '
-;‘ 3phase 4wrre 50Hz - S s e
_Z_Voltage between phase PR R 380V0|ts

C Vottage between phase and neutral 220volts
o _4_:=Vottage vanatron T +10% _‘ |
s Frequency varratron o L 45% L o
Neutrat pomt P EE o *:_Sclidty"gro’nnded_'; N _
b, Control source ERETTT . SR
- phase 2-W|re 50 Hz STt o o . . -
* Voltage between phase R r.:.110volts i
g Vottagevanatron ‘]_"'_'.:'+10% LN
g Frequency varlatton oL : 5%

¢. Distribution panel

= The above mentroned power sha!l be supplted to the d|stnbutron panets,-r
_ furmshed for the respectwe |tems of Water Control Plant '

12 24 FIELD TESTS AND COMM!SSIONING

12241General O A Gt R I N sg S
co _After mstailat[on and pnor to the equments use, each equupment system L
_will be tests and commissioned ‘in the ' présence of the' Contractor's - = Y
e representatlve and the Employer's representatrve and the Englneer Each - .~ 5
- item of equipment will bé initially tested under dry conditions. Eachgateand =
" hoist will be operated several times under each control mode: to ensure ..
- “proper operation.” Each item of ‘Watér' Control Plant shatl be fully -
----- “~commissioned under ﬂow conditions when water Ievets permlt Minimum
s commlssronmg condltlons shall be WIth the water Ievel at EL 148, 900 "

12 24 2 Commrsswmng |

ca. At least 90 days before comptetton of mstaltatlon of each ttern of Water g
: Control Plant the Contractor shatl submst a detasled commrssromng SR
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, procedure for that item to ensure that all modes of operation are

- thoroughly tested under - normal water  level - condition. The

commissioning manual shall be to the approval of the Engrneer When

‘approved, the Conlractor shall submit ten (i0) copres of each
- commrssron:ng manuat to the Engrneer and Employer ,

Frnat commlssromng of the Water Control Plant will be dependent on the |
- filing of the reservoir and the Conlractor shall make due allowance in his

- programme and lump sum prices for sufficient commissioning personal

to return to the Site when the water level permits commissioning to start,

- and for any consequential results of such delayed commissioning.

12,25 DESIGN CRITERIA

- 12 25 1 Scope

= a. This C!ause specrﬂes the de3|gn cnterra to be applred for all equrpment |

- to be furnished in accordance with this Section of the Specification. All - |

.- requirements  specified in this Clause shall apply to all equipment
" covered by this Section of Specrt" cation - except where otherwise
- particutarly modifi ed elsewhere rn the Specrt‘ catron or as approved by
o the Engineer ' G _ : o

Arrangement components or other features descrrbed in thrs Clause -

- shall be considered non-applicable whenever subsequent Clauses limit

the Contractors setectlon to other arrangements components or

B features

i'All aspects that are not specrﬁed in the Specrf‘ catron shatt be in

~ * accordance with the recommendations of applicable industry desrgn

standards and wrth modern conservatrve de51gn practrce o

~ The Contractor shall provrde surtable holes and ptugs for groutrng and

' ventilation in all Iccatrons where the steel condurt isto be embedded in
© concrete and where it will be difficult to ensure no cavities remain after

. ¢oncreting. The number of such holes shall be minimised. Aiternatively

the Contractor may propose an extérnal grouting system to be installed

: pnor to concrete ernbedment which wrlt be to the Englneer s approval

..__AII equrpment covered by . thrs Sectron of the Specrf catlon sha!t be
suitable for pen‘ormlng safely rts mtended functrons as descrrbed in the

: Contract Documents

..a

12 25 2 Destgn Loadrng on Structures .

Generat

(i) . Each gate and each part of the equrpment cov.ered by the

o Spemt" cation. havrng structural functjons, shall be designed to
. comply with the specrf‘ ied structural requrrements when subjected
 to each one of thé Icadlng conditrons hsted in thls Sub Clause and -
- in subsequent Clauses S : _

o (ii) The Contractor may iimit hrs calculatron to the crrtlcal toadrng case -

- orcases, if it js evident or can be demonstrated that only these )
'_.f_f’case(s) are crrtrcal . L
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" (i) In a similar manner, the Contractor may select the critical
o condilions such as gate leaf posrtron or water level wrth a loading
case. . o

(iv) * The magmtude of loadlng effects shall be calculated as specrt‘ ied
: in these Specifications, or in accordance with good engineering
- practice if not specified. Where maximum and minimum values
_ are given, the selection of maximum or minimum shall be made so
.- that it affects the result most unfavourably. to provrde the greatest

- factor of safety in desrgn o .

b. Force Components

)y Hydrostatrc loads shall be calculated thh a spemrc welght of -
: 1000 kgfm for fresh water.

o '(il) ‘ Gravrty acceleratron shall be98mls TP
. (itiy Wnd load for all structures shall be 100 kglm over the entire
_exposed area. o e e e ,

':'-'-(iu)'_ Earthquake effect shatl be calculated by applymg honzontal
S coeffc1ent ofO 12,

e i ) Walkways starrs and platforms shall have a 200 kglm load
i) Honzontal Ioadlng on handrarls shall be 50 kglm '

o '(vii)‘ Concrete plactng pressure shall be calculated wrth a specn“ c
SRR 'gravrty of 2500 kglm for unhardened concrete B :

o '(\riii') Soil pressure shall be calculated with a specrt" ic welght of 2000 _' R ;
Do “ka/m® for soil. Thrs pressure acts as an external pressure load on S %
;burred pipes EEITEREE T ST S SR S : o

c. . l_oadlng Condltrons forGates T e

“Effects of the followmg loads shali be comblned so as to make the most'
B - unfavourable Ioadlng combrnatlon : o - '

(i) -y Water load correspondlng to the specrf ed water level actrng on' L
Lo the specrf ed 3|de(s) or parts of the gate e

(i) Deadwelghtof the'gate, - _ |

e (iit) Hydrodynamlc Ioads (|f any) correspondlng to ﬂow condrtrons

o (iv) - All force components caused by frrctron and other effects '

.(v) '_Buoyancyr L N _ _ _ ]

d t_oadlng Condltrons for Screen ‘7_"‘55 eyt D o
' ;" Differentlal pressure head specrf ed below shall be con5|dered for over L
 the entire gross area through which flow passes e D &
: "':.j_':"_(il)_ '; Screen for lntake structure of outlet works = “ W |
Drfferentlal pressure head of 2. 0 m
o Drfferentlal pressure head of 0 5 m
. i; e Loading Conditions for Steel Condurt 5-: _'

S ln desrgmng the strength of the steel condurt it shall be calculated _
- without taking into consrderatron any addrtronal strength given by the -
o surroundlng concrete c : S



;.(i) -

" Pressure head corresponding to the dlfference in height between

0

(i) |

Internal pressure

specified water level and the centre of conduit. The water leve)

- shall include the water hammer pressure as specrred in the
_ Specrflcatlon

External pressure

" Pressure head correspondlng to the drfference in height between
“specified water level and the bottom of condult

Groutrng pressure _
2.0 kgffem? joint groutrng pressure shall be consrdered for the inlet

© . and outlét pipe portions and belimouth of the conduit embedded in

" concrete. These abovée mentioned pressures may be considered

~ to act uniformly on the conduit shell or other rtems that may_
: requrre groutmg : :

_'(iv)__"
RRRSEN (')

Effect of temperature change of 15 shalt be consrdered

_' For the strength check of the' condurt the effect of the mclrnatron
: of 1 vertrcatly to 100 horrzontalty may be neqlected

: 12 25 3 Frrctron Forces
coa Rubber Seal

I .
() the hydrostatrc pressure acting on the seal and the seal pre- '
. compression force. Pre-compression forces shall be used as
DR grven by the manufacturersstandard :
() a _Frrctron coeffi crents for rubber seats shatl be as follows
- Rubber on corrosrcn reS|stant steel in wet condition
o maxrmum _' ) 070
o minimum - $0.50. :
Rubber on corrosron re5|stant steel in dry condition :
©maximum 11200
. minimum '_ 090
Ftuorc carbon on corr0sron resrstant steel
mammum S 1045
S _ minlmum :.,0‘.10.
b MetaISeal R e
Lo (i) B Fnctron coeﬂ“ crents for shdrng contact shaIl be as follows
S ‘Bronze on cofrosion- resistant steel, and bronze on carbon steel
' -x_and bronze onbronze: - - BRI :
.., maximum 1_',;""060
- . minimum .1 0.30. - _ : _
Self !ubrrc;atmg bushing on’ cOrrosmn resrstant steel and self—
L _Iubncatmg bushing on catbon steet . :
R . maximum :0.20
UL g minimum 0,10, RN o
N () When bronze or self Iubrrcatlng bushlng is. used on corroswe steel S

Frrctton force due to rubber sea! shaII be calcu!ated by summlng o

~“axle of shaft, axle or shaft in the area in contact with the bushmg

£ rs to be plated by hard chromium more thén 0.05 mm thick.
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(iii) Sleeve bearings {bushings) and sliding bearing plates shall be as
a rule, lubricated with proper oil or grease for safe and smooth
operat[on . _

- ¢. Other Fnctlon Coeffi cients |

{i) Roller bearings

-~ Friction coefficients of maxmum 0 02 and mrnlmum 0. 01 shall be
" used. These friction coeff cients shall referto the bearmg bore.

(i) 'Wheelrolhngfnctton L : T - ' | @

Lever arm between load and reactlon for nomlnal value shall be
- considered as 0.8 mm. Maximum and minimum values shall be
- _calculated by rncreasmg or decreasrng the nomlnal value by 20%.

12 25 4 Allowable Stresses
a. Allowable Stress in Steei Members SPIRNEIS

Except for the steel . condutt and mechamcat parts of horsts the
allowable stresses shall be as fol!ows i : : .

'_ iy - Tensmn Bendlng Tenslon Bendlng Compress;on Shea_r a_nd o
Beanng _ L R T IR
Tensron bendmg tensmn Cxoy _ BT _
Bending Compressron : Cthxoy T T
'.‘f.-'_'Shear Cx—‘Jl o o

A3

Bearlng 109%0y

7 ay : Yleld strength of lhe respectlve matenal : 7
c 0 5 for. regulatlng gates control gate guard gate and o

- screens;
C | 0.6 for bulkhead gate and other appurtenances o
Cct o= d,whenUbf<i0K ..
L Ci =14 001KUbf ‘when 1OIK< tbe< 30 Not
.. . acceptable, when 30 < Ubf; o Ce
_ L _' . Laterally supported Iength of the compressmn ﬂange
Soobf Wdth of the compressron ﬂange R

' K-— J3+—Ai whenAwIAc:—Z
: 2A0

iK=2 when Aw!Ac< 2 _‘ | @
CAw '_'_Areaofwebplate._; N o
' _Ac & Area of compressmn ﬂange plate

. When the member is closed box or plpe sectlons the allowable ,::_ S |
bendlng compress:on stress can be taken as:

Cxoy

(u) ' Compressron Co e ESTER
The allowable compresswe stress shall be ‘

C X oy or lIC X (cntlcal buckling stress) whlcheVer value lS smaller

- 12-62 | '




(i)

For calculating ihe criticat buckling stress, the Contractor may

- select an applicable formulae from an authonsed steel design

standard.

(_Atlowable Stress for Skln Plates . :
. Skin plates which are subject to bendsng stress from waler

pressure shall be designed as plates in accordance with the
theory of elasticity. The boundary conditions of skin plate panel

~shall be considered as built-in support on all edges. The

Contractor may apply DIN 19704 (Hydraulic Stee! Structures)

. . clause 6.5.2.2, but the allowable bendmg stress of skin plate shall

" be taken as :

Cxoy

b. A_Ilowable SlfeSses for Stéel Conduif

M

| (ﬁi}

Tensmn Compressmn Bendlng Cxoy

Shear i Cx 32

'Bearing ‘09xoy
PR .,..'f”where C=054,
Wy

When the Iocal bendlng stress of plpe shell is taken into account
the above coefficient: C can be multiplied by 1.35. This local

" bending stress occurs when the sttffener rmgs prevent the plpe
© . shellfrom bulglng elastlcally : _

 The safety factor for buckllng of plpe shell and stlﬁener rings shall
o be taken as 1.5. ST

. C. Mechamcal Components |

B

. _Rolled steel for general

' Generai

- Al mechantcal components mcludlng shaﬂs sheaves drums pins
‘. and gears subjected to rated capacity loading condition shall be
. designed based on the following safety factors apphed to the
:__uttlmate strenglh of the matenals used :

Safety | - Safety - | Safety

'-’”Mat'er-ia!* .| factorfor factor for | {factorfor
.~ | Tensite | Compres- | Shearing

. Stress . | sive Stress | - Stress -

orwelded structure = 1 - 67 | 5 | 87

| Carbon steel forgings - | .5 |5 | 87
| Carbonsteef for = | s : o
‘| machines structuraluse | .=+ 6 | 25 8.7
Cérrosion-resistantsteel | = 5 | 5 | 87
'|'Carbon steel castings IR R TR 5 8T
Greyironcastings | 10 | 35 | 10
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e

(iii)
AN . srmltarly
ii\})_'.

- Safety factor to u!trmate strength of the wire rope calculated from

@

o

iy

A (r) |

o (")

‘Unit stress shall not exceed 90% of the yield strength of the
- material under the loading resulting from the maximum torque of

the horst motor

The Contractor ma’y propose to use nlraterrals'other"than those
listed above but the safety factors |n the tabte shall be applied

Wrre rope

hoisting load and from maximum motor torque sha!l be 8and 1.7
respectwety

Hydraulrc cyhnder prston rod
_ Hydrauhc cylinder piston’ rod_ shall be desrgned based on the

safety factor of buckling. ,
The safety factor used shall be

At mammum working pressure - 03 0
~ Atrated oil pressure ' T 1 1.
. Beenngs and Bushlngs | _ _
-Average bearmg pressure shali be ca!culated by drvrdlng the
' bearrng Ioad by the effectrve pro;ected area of the bearrng
_ Bronze and other non-ferrous bushrngs _ | _
' Allowable bearrng pressure shall be 200 kg!cm L
Self—lubncatmg bushlngs @
Allowabte bearing pressure shall be : ‘
‘When rotating . - 0 250 kglcm ,
7 : When not rotatrng R .;:_‘»OO kglcm. _'
) Bearmg plates o RO -
e “The allowable beanng pressure of beanng plates used for sliding
type gates shallbe : e
~ When sliding " SR : 70 kglcm
: When not slrdrng '7 200 kgfcm
; Concrete '_ o :
‘ ;.General o . - :
{"Embedded parts and b!ockouts in the concrete works shall be R
designed consrdenng the resultlng shear stresses and bearrng o
' pressures in the concrete RSSO B _ : ) éﬁ
Allowablestress S B R TR N S
~ Strength of concrete of 28 days age 210 kgflcm
Compressron stress e e e T0 kgflcm
. Bearingstress | ... . :63kgflem? e
_ Shearstress fn SR _:_4.25 kgflcm R
Sersmlc Load . el ST A

4_.For seismic Ioadmg cases | the altowable stresses for meta!s can be _
. multiplied 1.5, but shall not be Iarger than 90% of yretd strength of the
o matenals e L ,
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12.25.5 Sealing System
a. General

Each gate unit shall be provided wrlh a suitable sealmg system to ensure -
the ~sealing functron required for each gate unit.

b. Rubber Sealing System

“ The rubber seallng systern shall consrst of rubber seals mounted on the
-~ gate leaf and seal plates attached to gunde frames Seal plates shall be
é R of corrosron resrstant sleel _

_ c ’ __Seals -
' Seals shaII have the followrng proflles

() Bar type seals shall be used for snl seals or between ad;acent
blocks of sectionalised gate [eaves s

(i) L-shape seals shalt be provrded for srde seals of the regulalrng |
L gate leaf. . o

-""(iii) P-shape seals (mus1c note type) wrth solrd bulb shall be used for_
: . the bulkhead gate N S b e

d Clamp Barsand Clamp Bolts . ._ o
T (i) i Clamp bars clamp bolts and nuts shall be corrosmn resnstant -
CoT e Steel Do g SR . _ '

- : (u) i Thlckness of clamp bars shall be at least 10 mm, and clamp bolts L
- : shall be arranged at 100 mm mtervals S ‘

‘ (m) Clamp bars shall provrde adequate freedorn of mOVement for seal
__rubber deflection and shall be designed to prevent seal rubbers
. from breakrng or being damaged due to deflectlon of seals.

- (.iv)._ Clamp bars shalt be fastened to the. gate leaf by through clamp '
" bolts and nuts with packlngs Tapped holes |n the gate leal shall
not be acceplable ' _

el Metal Touch Seallng System

E'(i) ) Metal touch sealang system shall apply to control gale guarcl gate
. and other appurtenant valves. Two sealing contact metals shall be
: adequately machine fi nrshed to provrde satrsfactory sealrng

(ii)' 5‘; The seallng system which consists of corrosion- resrstanl steel
_ contactlng to corrosion- reststant steel shall be prohlblted -

12 25 6 Structural Requrrements
' a. Generai

O

' This Clause specaf es the detalls of structures requrred for pen'ormmg its
- intended. funclrons as descrrbed ln these Specifi catlons and Contract g
;J_Documents e : - :

b, Mlmmum Thlckness of Steel Plates SR

- Excepl for appurtenances all stgml‘cant parts or components of |

: structures shall be constructed by using at least 6 mm thick steel plates. -
LU The mlnrmum thrckness of rotled shapes shalt be not less than 3 mm .
thlck L AL el ‘ _




These minimum thickness shall include the corrosion allowance
specified in subsequent paragraphs.

, c Corrosmn Atlowances

(i) - Corrosion aIlowance may not be provrded for the corrosion-
resistant metals and ferrous melals embedded in concrete,

(i) . Gate leaves, guide frames conduit and other paris which contact
. with water shall take the corrosion allowance into consideration.
The corrosion altowance shall be decided in consuderatron of the

~ significance of equipment and the frequency of being in water.

Steel conduit shell 45 mm
"Regulatlng gate, control gate guard gate

. screens,andallguides . .

~ frames including guides frames . .. ... |
of bulkhead gate R - 10 mm
Bulkhead gate excludmg gurde frame 2105 mm. :

d Deﬂectlon Limits . g e e T
 The main glrders of gate Ieaves supportmg beams of the skln plate

. supporting structures of screen -and other major- beams shall be o
de5|gned to ensure maxlmum deﬂectlon Iess than specnf ed below T

o 'Regulatlng gate and bulkhead gate :‘i' 11800 of supporting span

Controlgate leaf .~ ~ .. . '_:-113000 of supportmg span S
-Z'_Guard gate leaf ;‘1!2000 ofsuppomng span
o Supportrng structures of e
- screen panels [ 1/600 member length
- AR C R shall apply -
: -'-i"Other major beams RS -1/600 ofmember length

e Plate in Compound Sectrons o _ : o
- For the plates in compound cross-secttons serwng as‘a flange the fuIi

jomtly bearing width with bending shatl be calcuIated by graphlcal data _ ',; e

-+ given by DIN 19704, Clause 65.2.1.

. f | 'Evaluatlon of BlaXIal Stresses e Lt

| Blaxlal stresses shall be evaluated by replicatmg the equwatent L

monoaxlal stress as follows

o, —JJ, +.o'z a,xo* +3xr

Where_'_---"-" o RN
L - Ce - .;AEquwalent stress T T
: -""'-:e, S Direct stress (tensmn Is consrdered as pos:trVe) R
"02 : ‘g': Dlrect slress actmg perpendlcular to axus of, (tensmn |s _' SR
g consrdered as posmve) _ . I
e _*":-Sheanng stress '

'::‘,‘-The aIlowable equrvalent stressshall be 11

es . of allowable S

~ monoaxial siress specified In Sub-Clause 12.21.4. of'thls Ctause ThIS o

R multlplicatlon shall not be permrtted for the steel condun
| - 1266 -



qQ. S!enderness Ratio Limit

. The slenderness ratio of major compression members shall be less than

.. 120 and the secondary members shall be less than 150. The

. slenderness ration of major tension members shall be less than 200 and
the secondary members shall be less than 240.

12 25 7W|re ROpe H0|st L
'. a General PR

Drums, sheaves gears reducers shafts, bearings, couplzngs manual

operating devices, and other machinery parts for wire rope hoists shall
- be designed as specified in this Sub- Clause and other retevant Clauses
X m thrs Sectron of the Specrfrcatrcn o :

. b Drums

{i) g - The drums shall be of cast or welded steet ccnstructron grooved
. loreceive the full length of rope corresponding to the required lift
plus three dead wraps on each drum, in_addition to the length . -
requrred for attachment to the drum _ '

"'(ii_)_.“-‘!; The minimum pitch diameter of the drums shalt not be less than
L 19 trmes the diameter of the wire fope. . .

i © (i) *-Three or more layers of winding shall be prohlbrted The fieet
= anglé shall be less than 4fcr srngle Iayer wmding and Zfor double
o layer wmdmg : _

% - | c Sheaves S

; The sheaves shall be cf cast steet or cast iron constructron and shalt :
have a minimum drameter of 17 times that of the wire rope.

S d Gears and Prmons

i (i) - Alt open gears and plmcns shall be hrgh strength alloyed steel and -
TR ‘have machine cut spur teeth of pressure angle of 20. The number
~ of pinion teeth shall be 17 or more and the reducing ratio of one
.- set of spur gear and pinion shall be not more than 1:8. The
* ' breadth 6f spur gear shall be 10 times module, and the breadth of
- pinron shall be at least 10 mm wrder than that of spur gear.

R (u) "All opén gears and pinions shall be prowded wrth steel made
R - covers fcr safe operatron : :
e Reducers e B | \ __
R R (i)-._- Except for manual operatlng dewces the worm gear reducer shall
% oo oo not be applied to gate leaf operation.” Gears shall be enclosed in
L Coco i a gear case with easily accessible provision for tubncatron Gear
P 'shafts snatt be mounted cn batt or rolter bearrngs '

L. Shafts o .
. -f":(i) o ’JThe torsronal rrgrdnty of the drive shaft shall be commensurate wrth
RS the functronal requrrements of hclsts

S (ii)"f A sofid’ bar or hotlow tube shall be used for shafts, Abrupt
oot i bndiameter changes and other. des:gn features wh|ch cause stress
SR concentrat[ons shall be avorded RS



g. Bearings

- Bearings for high-speed, low torque shafts shall be roller or ball
+ bearings. The low-speed, high torque shafts shall be mounted on plane
: (sleeve) beanngs provrded wrth bronz:e bushlngs :

h. Couplings

All couplings shall be torsronatly rigid. A charn type or a gear type 1

coupling shall be provided between individual mechanical units or parts

.- necessary to transmit rotation and torque. These couphngs shall ensure _
- compensatton for mrsallgnment to some extent - '

_i,_f_ManuaI Operatlng Devrces :” |

Each wire rope hoist shatl be provlded wnth a manuat operatmg devrce
which can operate the hoist within the handling force of 10 kg. The
. device shall be provided with a self-locking type worm gear. While the
-+ device is belng operated the electric motor . shall be .electrically
- _V_Adrsengaged LT L R

i Brakes o

- Each wire rope horst shal] be provrded wrth two brakes mcludmg the one

-+ furnished in the motor enclosure.  These brakes shall be automatically

- applied when the motor power supply is cut off and released

S+ automatically when the motor is energised. - The rated braking capacrty
S shall be not tess than 150% of the rated torque of the motor -

k. _Motors R

o () - The motors shall be of horrzontal shaft 6 poles squrrrel cage,
© .+ induction type, desrgned forfull voltage startmg, weatherproof and
. totally enclosed. ERNEE Ph

() B The motors shalt have proper msutatlon and contmuous ratrng at
o+ 40 degrees centrgrade ambient temperature - Motor lead
- insulation shall be Class E or B depending on motor output and
*-*+~ cable terminal boxee shall be prowded preferably wilh stud- type
' connectors LR . _

o (ily - The capacrty of the motor shalt be more than 100% agarnst the :
L _va[ue catculated from the most adverse combination of loads.
' The starting and maximum torque of motor shall be more than
+200% and Iess than 300% of |ts rated torque respectrvely :

L Mechamca! Posrtlon Indlcators o

: (i) A mechamcat gate posrtron rndlcator shall be mounted on each A
"+ hoist base. The indicator shall be an easﬂy readabte drat type S
f'havrng srngte or double pomters : =_- _

e iy " The dral pIate shall be of corrosron reststant steel or brass W|th S
-7 engraved markings and the size shal! be not less than 250 mmin
- diameter. The dial and pointers shall be mounted in'a’ dust—ttght LA
- and weather—proof enctosure and shall have scate graduatrons in
. Ocm mcrer‘ﬂents o A L

-m. Ropo Adjuster

Rope adjuster shatl be of splndle type furmshed at the end of each wrre' '
- rope for the purpose of adjustmg the proper rope tength '

f_,_?iz_iee:z |



" n. Rope Slack and'Overtoad Deteotor :

If requrred in subsequent Clauses, rope slack and overload detectors

- shatl be provrded for safety of operatron

' Lubrlcator

Hand operated grease pump, prprng, drstrrbutors grease nlpptes and
other accessories shatl be provrded for ease of lubrication.

12 25 8 Locat Control Cabmet -

a Generat

()

EENCE

" The Contractor shall desrgn manufacture delrver and furnrsh the

fotlowmg local control cabinets :

L Two local control cablnets for two (2) regulatmg gate unrts
- One tocal control cabrnet for bulkhead gate unit.

"~ " Onie local control cablnet for both contro! gate and guard gate .

© units. _ ,
The Iocal control cabrnet shall contarn all relays, motor starters

. . disconnecting switches, control and lighting transformers, and any
. additional electrical equipment required to provide proper and safe

-operation of the hoists-or-hydraulic hoists. All electrical contro!
L -_.componenls shall be mounted rnsrde the control cabmet

A local con_trol panel shetl be mounted on the door of local oontrol "
cabrnet i S S . _

b Enclosure IR

[t‘?., |

: The enclosure of the electncal control oabrnet sha!t be
weatherproof cabrnet conslructed of heavy gauge steel not less

e than 2 mm thick

(i)

* This cabrnet shall be provrded wrth hrnged and gasketed doors on )
~ the front and on all other sidés required for full access to the .

equipment. All indicating equipment shall be visible with the door

- inthe closed posrtlon all controls shall be behrnd the doors

Thé doors shalt be furnrshed wrth cylrnder type locks and shall be
~ keyed alike (master Key). The door whrch should be opened for

‘_.i_;';operatron of the local control panel, but which shall not offer
_ '.f‘_"-;gaccess o any other electrrcal _equipment, shati have a different -
7 key not suitable to urilock other doors of the cabrnet (operators

el :f";.:"'-;’key) er keys of each type shall be furnrshed

L from the rear, from below or from erther side, as practrcab!e

" The: cablnet shatl be provrded wrth hotes for condurts enterrng

For “¢ontrol -cabifets' installed exposed to the weather, a rain
~ protective canopy shall be provided above the door whrch is to be

opened to operate the controls T .

lndrcators

I j :All. mdrCatOrs such as VOltmeter ampere meter gate posrtton :ndrcator

"-i:_imdrcatrng lrghts -and " other - requrred indicating " equipment shall be o
- mounted '6n'the  door-of logal control cabinet; with hard glass window. -

S -f.-.-;‘":‘A" lndrcators shail be arranged functrOnally and ctearly V|S|ble
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d. Push Button Controls and Switches -+ =

All push bulton controls and switches required for gate operation shall
be arranged and mounted on the focal control panel with lockable steel
door. Any local operation shall not be possible wrthout Openrng the door
of local control panel

' e Door Swrtch

1)} The control mode (tocal or remote) of gate unit shall be selected
by the door switch furnrshed inside the door of the locat control :
panel

(iy - When the door of the local control panel is closed the control '
1. mode shall become automatrcally remote mode '

(iii) When the door of the local control cablnet is opened the control_ "
7 mode shall change automatrcally to Iocal mode ' N

B (iv) _ 'The bulkhead gate unlt shail have onty the Iocal mode.
. Heaters ' . | , : _
The tocal controt cablnet shall be equrpped W|th etectrrc heaters for o

" moisture control. ‘ The construction of the enclosuré and the placement - .
~of the heaters shall assure effective ‘ciréutation of -air and prevent -

. damage to equipment by overheating. The heaters shall be designed to -

. provide adequate heat to keep the cabinet dry when energised at their

..., nominal operating voltage. Controls shall be of the automatic differential
s thermostat type to limit temperature rrse when the heater cu‘curts are
energrsed o

g Termrnats

Termlnals requrred for aII rndrcatrng |nforrnatron and gate control
- operation shall be furmshed for ensunng the remote control at the dam e
control ofﬁce ‘ . Lo '

12 26 PAYMENT

a. Payment for the Water Control Ptant wrll be made at the appllcabte Iump o
sum prices tendered therefor in the Bill of Quantities (Items L.1.1, L.1.2,

- painting, packing, insuring, shipping, réceiving and ¢ustom's clearance,
'~ storing, inland transportation, mstatlrng, erectmg, provrdtng temporary .
- power for testing if necéssary, site testing and commissioning of the -

- Water Control Plant ; for. preparing and’ submitting schedule, drawings,

' therewrth

i) For each Iump sum rtem in the Brll of Quantltles the Emptoyer -
- .. shall pay 65 percent of foreign and local currency: portions on

LA3, L14,1.15 116, L17,L18, L21, 122, L23, L3and L4) .
which prices shalt include the cost of all labour materials equipmentand .-~
incidentals for desrgnrng, manufacturmg, supplyrng, testrng, fi mshrng.' L

- instructions, manuals reports - and - ‘photographs,: for _instructing -
j Employer’s personnel and for any other necessary works connected R

.- completion of manufacture and fabrication and delivery to store at - B

.+ the Site of each item provided that all parts of the lump sum item

: “are delivered and . inspected by the Engineer. and -all, Jinspection
certrﬁcates have been recerved and approved by the Engmeer PR
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(i)

- {iii)

(W)

For each lump sum item in the Bill of Quantities, the Employer
shall pay 25 percent of the foreign and local currency portions on

- completion of installation, erection, concrete embedment,

grouting, painting, testing and all other works associated therewith
except final operational commissioning of each item to the

- approval of the Engineer.

For each lump sum ilem in the Bill of Quantities, the Employer
shall pay the remaining 10 per cent of the foreign and local
currency portions on satisfactory completion of each item
including operational commissioning, supply of O & M manuals
and undertaking all training for that item.

‘The payments to be made in accordance with péragraphs b.(),

b.(ii), and b.(jii) of this Sub-Clause shall be subject to deductions
in accordance with Clause 60 of the Conditions of Contract.

;r12'_7',1.






138

CONSTRUCTION OF THE JATIBARANG MULTIPURPOSE DAM

PACKAGE 1 JATIBARANG MULTIPURPOSE DAM INCLUDING'
: APPURTENANT STRUCTURES o

- SPECIFICATION
SECTION 3. INSTRUMENTATION OF STRUCTURES ©

~ TABLE OF CONTENTS

134 GENERAL...”...‘....'.'."..'..'........:.7 ........ SRR ORI I %
© 1341 Scope of WOtk e, et et 131
~ . 1342 Instruments and Ancillary ltems .................. T e 131
7 13.1.3  Tropicalisation and Power Raling........0....iin. e 131
< 13.1.4  Extent of instrumentation, Testing and Storage on Delivery ........ 13-1
©~13.1.5  Approval of Instrumentation and Constructton Procedures ....... L. 1322
- 13.1.6  Skilled Personnel ......................l. SOOI TOUR AL et 1322
13.1.7 _Installation.............. et e e s vt 13-3
-13.1.8  Care of Instrumentation........................ SRR et 13-3
-0 13.1.9  Reading Instruments ..., i e 1393
-13.1.10 Fittings and Cables ...l e e 13-4
- 13.1.11 Trenches and Proteclive SUOUNAS ...t 13-4
13.2  ELECTRICAL PIEZOMETERS ..... ..... SRR 5.
3.2 General ... rteee e ee e ettt et eesr s 13-5
13.2.2 - Vibrating Wire Electrical Piezometers for Foundation............... 135
- 13.2.3 Vibrating Wire Electrical Piezometers for Embankment ............... 13-5
. 13.2.4 Installation and Testing . e . 136
1325 Measurement.. .o oo ST SRSSRTE wereenn. 13-6
_ , 13.2.6 Payment............. S, e e e 13-6
- 13.3 DEFORMATION MEASURING INSTRUMENTS .......... ' ............... 13-7
' 13.31  General ....... S SO ORUOUU RPN SRR 137
13.3.2 Instrument Specsfcauon..' ............................... e evees i 13-7
13.3.3 Installation...........c....... s et 1378
. 13.3.4 - Measuring Equipment ...t e ... 13-9
. 13.3.5  Measurement................. e e e e e s 13-9
. 13.3.6 Payment....‘;.....’..f ........... ereeientreneane B el 13-9
134 STRONGI MOTION ACCELEROGRAPHS st essessinmennnnss 13-10
. 1344 General........ ST AN ST = [+ S
_ "13.4.2 " Instruments Spemfcatlon and Instalialton..;.,'..'.'...'._.- ..... ieeeeiaas e 13410
1343 Measurement..:....,..._ ...... O SO O SOOI o [ I
. 1344 Payment........ SR OS S SV JERO RSB .. 13-10
135 SURFACE MOVEMENT MARKERS..-.‘.'."_..-.;- ...... DTSRRI & |
© 1354 - General .. S R oA 13-11
13.5.2 - Materials and Installatlon ..... SO e s 1311 .
13.5.3  MEASUIEMENE ......lueuctionlecthirareneniserintseenmeenseimnnnminsesnsiatannanen s 13417
1354 Payment...:_.'.; ..... et s e 13-12 -
" STANDPIPE PIEZOMETERS ..vvcciecnneatrcsvsisisssinsssssioriirsinnimeineins 1312
© 1364 Genera!....'L....f...'..;_..; ...... v isnies s e enitrenene e s 135120
213082 Installalion e e s 13412000
- 1363 Payment...:;.‘..._..' ........... O P ARV e 1313 00

s Jati Pkisﬂlﬁlns!_rqment = - DR : AR 09103100 o



TERMINAL BOXES ..ovsiuvissrisssmsssosinssssssmsssssisssssssissssisiasssosiesionss 1313

137 1

1371 GeNeral...iececeeieeirereiveresieesseeenaioaseis oeeeiresmssensesisrepenniriiines 13-13

13.7.2  Conslruction........c......... U PO U 13-13

13.7.3  Measurement ... e 13-13

13.7.4 Payment....oomnninn, T TP 13-13

13.8 SEEPAGE MEASURING FACILITIES e e s 13-13

13.8.1  General............. semrseensasseseseenbassess epereerens e 13°13

13.8.2  REQUIGMENES....ccvceiureerireesseeseeeeeenensessvscssisnssressassssnssensennes. 13- 14

13.8.3  Payment.........ccoenne. ceeen SN i, 13-14

139 DIGITAL READ-OUT UNIT oot ensssessmisisons — XV

1391 General...oonn SRRSO UUUUO SOOI vt 13214

C18.9.2 T ReqUITEMENES. .. o e s ettt 13214

o 13.9.3 Payment............. IR, i, 13415

1340 THERMOMETERS ..o.cv ettt 1315

13104 General..le s, ettt enediens 13216

13.10.2 Materials and Installahon ...... il et ceieienenieinn 13-15
13.10.3 Payment...’_ ...... e i e i 13215

v o




1344

L 43a3 T
e a. * All instruments and as,socrated equ:pment shatl be suutabte for operatlon

~ SECTION 13. INSTRUMENTATION OF STRUGTURES

1341

GENERAL

Scope of Work

- The Contractor shall suppty, ms’talt, test and -survey io the dam

embankment, its foundation, and ather locations, the instruments described

_in Sub-Clause 13.1.2, as shown on the Drawings, as descnbed in this

B Sectton and as directed or approved by the Engineer.

1,3-1f2

tnstruments and Ancﬂlary ltems o

. The mstrumentatton to be supplted lnstalled tested and surveyed in the
- dam embankment, foundattons gallery and adjacent areas is as shown on

- the Drawmgs or directed compnses the fotlowrng

e 'a.; ' Electncal p:ezometers mstalled in the |mpennous zone and in boreholes

“inthe foundataon ofthei impervious zone,

| b. Foundatlon deformation meters mstalled in boreholes in the foundatton

- of the’ |mperwous zone;

" ¢." Eleclrical tri-axial joint meters mstatled on connectlon jomts of the

.-+ -internal gallery, o

- d. Probe extensometerlnstalted in the |mperwous zone,

e.. Strong motion acceterographs rnstalled ln the mternat gallery and on the

' :'crestofthedam ;

B f. " Surface movéement markers mstatted atong the crest of the dam and on

. the upstream and downstream slopes :

E g.*Termmal boxesmthe internal gallery, - ERI

h D:gltal readout unlts for recordlng data from ttems (a) (b) and (c)

A :"”Standplpe ptezometers of Casagrande type, mstatled “at various -

- . locations out5|de the limits of the darn embankment, -

} _ Seepage measuring  devices in the mternal galtery under the

) downstream toe of the semt perwous zone -

ko Thermometers for control of concrete cunng of ptug in dwersron tunnel

Trop:calrsatlon and Power Ratlng

Jin trOplcat areas, - o

b All electncat eqmpment shaII operate on portabte power packs and

battery suppty

Extent of mstrumentatlon, Testlng and Storage on Dellvery

'The Contract Documents dive only the numbers, posmons and generat type

el " of thé instruments to be supptled by the Contractor.

ANl instrumentation operating on “electrical or hydrauhc SYStemS Sha" be

accompanied by certified test certificates for each such instrument. These

mstrqrn_en_ts_ shall also t_:re tested in the presence of the Engineer before -



znstatlat[on in the dam embankments or foundatron or concrete AII

- Instrumentation shall be stored on site, before installation, in a secure,
weatherproof and lockable building and fitted with facilities for testing and
partlat assembling of the lnstrumentatron

13.1.5 Approval of Instrumentatron and Constructlon Procedures

a. The Contractor shall, not later than 120 days after Commencement
- Date, submtt to the Engrneer detarls of the mstruments _proposed
lnctudrng g : i b

M A detalted descnptron of the mstrumentatron mcludrng the ancrltary :
measuring equrpment he proposes to rnstall o

() - Ifthe Contractor proposes to install brands or types of mstruments

- other than those specified, he shall submit to the Engineer

evidence that such brands or types have been installed and

- -operated satrsfactorrty for a perrod of at teast 5 years in other dam
embankments. : . ‘

- (i'i) ' : Procedures prepared by the manufacturers andlor supptrers of the
- instrumentation for the |nstallat|on testrng and operatron of the :
- instruments. .- Ly el . :

'”(iii) - Detalts of portable and battery power suppty uhits and the tayout -
- of all equ:pment and accessones to be mstatled in terminal boxes.

('iv)' . The experrence of the superwsor and techmcrans who will mstall
= ‘the mstruments . L e, _

b Dunng the eXecutlon of the Works the Contraotor shall submit to the
-~ Engineer for approval any further detarts regardmg the mstrumentatron_ SRR
- thatthe Engmeer may require. . .o : . R

c. Not less than 60 days before ‘the antlcrpated date of mstallrng any =
- instrumentation, the Contractor shall: submit details of his proposed
_ construction procedures detarling dam embankment placing operations -
" in the vicinity “of the instrument installation and the programmed
.- sequence of events for this work including - details of all labour,
" Equipment and materlals to be used to the Engineer for approval. Within
.~ 30 days after receiving the construction procedures, the Engineer will
 approve thé constructron procedures wrth such modrf catlon as may be
: deemed necessary SR ‘ : : _ B

13 1 6 Skl!led Personnel L

... For thé installation of each rnstrument the Contractor shall emptoy apprOVed L
. technicians well experienced and skilled in the installation of. embedded
- instruments in dams and who have a sufficient knowledge of the purpose |
-~ and function of the particular instruments being installed. The whole of the =~
~ . instrumentation work shall be under the dirett supewrsron of an approved S
supervisor, employed by the Contractor, and who is well eXperrenced inall .+ .. %
- types of instrumentation and installation work, understands the purpose and o
7 function of all instrunientation being installed, has a sound knowtedge of soil
.. and rock mechanics, field and Iaboratory testing, . construction techniques - s
~ and construction control, the antrcrpated behavrour of the structure and who B
|s approved by the Engrneer - _ L : o
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13 1.7 Installation

~a. The Contractor shall : :
' (i) - lnstall mstrumentatlon |n lhe presence of the Engmeer

("ii) ' where the Engmeerconmders it desrrable mstall instruments only
;durmg daylrght hours - - :

| '”(iii)'-' provide Ilghtlng in accordance wrlh Sub Clause 1 1024 when

workmg at night or underground;

(iv) : where necessary expose all temporary buned instruments to
R .contrnue therrmstallalron L : _

(v) carry out all survey work reqmred to Iocate such anstruments

{vi) tag all cables and movement gauges wrth ldentlf cation tags
approved by the Engineer at intervals of approxrmately 15 m
horizontally or at such closer mlervals as necessary to provide
conlrnuous |dent|f cation; - :

o (y_ii) _‘ lnstall cables wrthout jomts in the mammum Iengths pract:cable |

~as determmed by the Engmeer -

- : (viit) .'rwhere permatted sphce and couple cables in accordance wnth the

: manufacturers recommendatlons as approved by the Engineer,

- (i_x) at all times durmg |nstallat|on keep the rnsrdes of casrng free trom o

: fore;gn matter. -

b The Englneer erI take for testlng, samp!es from the dam embankment -

. in the vicinity of instruments whenever he considers it necessary, and

) .- the Contractor ‘shall atlow |n htS constructlon procedures for such

S Samples to be {aken <

| _.':13.1;8' e e
-7 Unless otherwise specrf ed of approved by the Englneer no- traffic or
. equrpment shall be allowed 1o pass over any part of any instrument or -

Care of lnstrumentatlon S

~ 1" connections until they are covered with compacted fill to a depth of not less -
~* than 0.5 m or euch other depth as directéd by the Engineer. The Contractor

“shall protect all instruments and connectlons from damage and

" displacement during the progress of the work. If, as determined by the
- Engineer, there has been any damage to, “or “displacement of the

instruments and connections during ihe progress of the work, they shall be

_ "repaired or the instrument replaced |mmed|ately to the satlsfactlon of the
; _~_Engmeer by and at the expense of the Contractor FEINEIARIT U

a3 '13_'._1.9

Readlng Instruments e

-Durmg construction of the dam embankment the Englneer wrll read the

" Instruments at regular intervals. All instruments installed at any partlcular .y

o elevation will be read immediately after the Contractor has completed his -
.~ installation, and the Contractor shall not place fill. over the instruments or

.../ cables at these. location until these readings have been taken, All required

| _’equrpment shall be lnstalled in each terminal boxin the internal gallery and .
commissioned by the time conneclions are to be made from the lowest level .

. of instruments connected to that structure. The Contractor shall aliow the
S Englneer complete and unrestricted access to the terminal boxes and other .
necessary locat(ons at all trmes for the purpose of readmg mstruments '

s



13.1.10 Fittings and Cables

a. All inslrument cables and filtings shall be of the heavy duty insulated
type suitable for direct placing in saturated earth fill materials, and shali
be as manufactured or supplied by Kyowa Dengyo (Tokyo, Japan) or

.. approved equivalent. . i -

b. Not later than 120 days after the Commencement Date the Contractor
- shall supply samples of all fittings and cables to be embedded for
approval. EE R :

© ¢. Separate payment will not be made for supplying and installing filtings ~
- and cables, including samples submitted for approval, and all such cosls

- shall be included in the rates for the appropriate items of - é
_ instrumentation. : S o B : '

13.4.11 Trenches and :Prrote'ct.ive $ui‘t_’ofu;n.d'_s L

13.4.11.1 General s : . 4 e

-~ . The Contractor shall excavate trenches ‘and constiuct as required, during

. the installation of instruments and cables in the dam embankment, -
~ protective surrounds to the dimensions and at the elevations shown on the

- - Drawings and in accordance with the approved procedures. Such protective _

. " surrounds shall be placed and compacted as directed by the Engineer in o
. trenches 'excavated for the purpose in the impervious zone. .. ..

13.1.11.2- Protective Surround in Impervious Zone .= * A o
-~ The protective surrotind through impérvious Zone shall comprise 200 mm of -
" loose selected rock-free impervious material, placed in a trénch excavated R
to the lines and grades shown on the Drawings. The loose impervious = = - (
~ material shall after laying lubes and cables be covered with a further 200 ' '
- mm of selected impervious material, which -shall be compacted by
. mechanical tamper, or olher approved device and the degree of compaction -
- .. shall be equivalent to that specified for impervious: zone of the dam
. embankment. After compaction of the protective ‘surround, thé remaining -
- depth of the trench shall be backfilled with selected rock-free impervious -
.. material compacted by mechanical tampérs or other approved device in-~ .
~ layers 150 mm thick after compaction fo that specified for impervious Zone -~
- ofthed_am_e’mbankment.‘__' L e e e T e

134113 Conduits forCables -~ .= . ..o e
: - Where cables and measuring instruments are required to be embedded in
“concrete they shall be installed in PVC conduits filled with bentonite and .~
-~ sealed with epoxy at the ends. The Contractor shall exercise special care in - -
_ .. Placing concrete in the vicinity of the instruments, tubes and cables. . -~ . -

- Separate’ payment will not: be made for éxcavating trénches or for -
-~ constructing protective surrounds | and all- such costs shall be ‘included in

- '« the rates for the appropriate items of instrumentation. -
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