-f36 2 6 Lubrication system]

f‘The bearing should be lubrxcated for smooth rotation before runhing

. and: check 'at regular. inkervals. .
“-.The lubrication system of the bearing are as follow;

 ;,1 Distributlon valves must be provided to centralize the lubrlcation
, :system e ‘

L This system is done by 1aying plpes from -a p01nt to the hoist of
each bearing

‘1 All bearing, wil be lubrlcated at once, wheh one grease pump is
. operated.

 'Th1s system nakes: possible lubmlcation to each bearing which

‘ .eliminates mistakes, ‘requires short time, and easy to operate,

_But with thls system many. bearings will not be lubricated when a
. breakdown at ‘the distribution valves,
1t is also difficult to. know the amount of lubrlcation used for each
,3different size valves, and the time reuired for lubrication is
“different for each bearlngs _ _
Large scale of repair works will be- needed for a break down.

: . grease. pump -

- grease pack . branch pipe

‘._mainjbipg.

_ flow divldlnq valve : -
m D13tr1but1on valves for form centrahzatlon lubrxcaL&on

system

C6-23



f{2 Manifold form of centralizatlon lubrication system

f'This system is done by laying pipes at several polnt, from each

'fbearing of hoist

{ﬁThis system Of lubricatlon 1s made at one place using grease gun, on
réach’ grease nipple, and” the opekater can judge for necessary

-hrequirements and volumes,.

- “For this system repair of break down is easy, because cnly the
._damage pipes will be replaced -

pipe

' bearihg;‘

(2) Manifoid form centralization lubtlcatlon sys;tem

624 o



:1§_3 Soveral 1ubrication system .

3”This syatem do not requireo pipes,:lubrication to each bearings is
 made at each ‘arease nipple using grease gun.
“This system is dangerous when the operators overlook or miss a few

"Fiof the greasing polnt and 1t will be difficult to locate the Doints

 ?}that is overlook

grease gun -

bearmg

() Several lubrication system

“From all the aEGVe'syétems,'the manifold form centralization
lubrlcatlon system s the most sultable for the gates in Pra1
- Barrage ' : :
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. 8-2-7 Holst room . .

Ah01$tt‘00m ‘or shelter must be provided to the hydraulic gate.
fThis,.._:lis_jft'.o-_ré_rs'ut'_e'_ opération_can be done even during heavy rain.
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~8:D1ameter of wirerope

ﬁfThe?wlrerope shall be suitable fer 1ts proposed use, taking into

”edaccount teneion, frequeney and condition of use as well as the

'“envirenment 1n which it is to be used

t

‘fe} When q wirerOpe 15 spooled onto the dirum or the sheave each wire
rope iy subjected toa bendlng moment increases, thus resulting in-

:"3quick fatigue and easy breakage of each wire. The wirerope
© deteridrates’ quickly becaise of thé deformation and internal

Cfriction caused by 1ts 1rregular bending and the incressing contact
bressure with the drum or the sheave. Thus,” {n the case of Japan, the

'”.*retlo between the diameter ‘of drum ‘or the’ sheave, ‘and that of the

g”wirerope lergely influences the life of the wirerope The life of
_:the wirerope also depends on lts type.

AT large diameter for the drum and sheave is preferable for safety
‘*inbhe use ot wirerope

L However fer & hydraulle'gate~since its normal operating frequency

is 16w’ and the wirerope winding speed and 1mpact are relatively.
 small,. the diameter has been set at. more than 19times the wirerope
diameter for the drum diameter and more than l?times for the sheave
- diemeter

_2 Slnce the use hours frequency of uee winding. speed ‘and impact of
”_the wirerope of e hydraultc gate ere relatlvely low

'.3 For a hydraulic gate Such as a- self contrelled gate or a
:"navigatlon lock which is frequently operated, wirerope having a good
- antl fatigue preperty(repeeted bending fatlguel ‘is preferable



1¥.This control is operted while wetching ‘the water level of upper

“jstream side -and lower stream side, and gate ‘position indicator, by
'local ‘and remote L S . %

2y Automatic oontrol

0% Upper flow side water Jevel flxed “eontrol

4 'Thls control is kept to. allow'water to overflow over the gate at
: Fixed level by positioning the automatic control of top gate '
,(@ The retroactive of salt stop. control'

e Thls control is to etop the rise of sea side water level at high

“ftide.:by positionlng the automat1c’control

@ The control to prevent flooding R

Cu At ”CV anQL3CV~" if no control is prOVLded to the rise of water

. level, . ‘automatic rise control of bottom gate should also be
jfprovided This is the case. where we got no choice, but to prevent
V,floodlng, 1 e by allowing tne sea water to intrude into the fresh -

\”Water zone
313 Operation and measuring dev1ce_

*[(l) The local deV1ce

“Local control panel -

Installed equipment’ ere a5 follow;T'_' L g
.. push button swi¢h . - “raise’ “stop” “lower”

.."gape:position_indloetorﬂ‘“tOp gate” “bottom gate”
lpwweter-level’indicator ]. “upper flow side”

L '”lower flow. side”
- Jan interoommunlcatlon phone 1s conected to the remote -

f"{z) Remote controllng device
_,Remote Control panel S
'1Installed equlpment are as follow

; ,{push button' swich = *raise” stop" "1ower"' .
" gate position indicater “top ‘gate”. “bottom gate’ -
_.kjweter 1eve1 indioator L fupper. flow side"

“lower flow: sxde“-

‘ ‘dn intercommun1catlon phone is conected to the remote:"
»;a water level recorder ‘upper flow side” :

L " lower flow 5ide”
) device to change the fixed water level
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(3) The water Ievel detector

‘1hrTh1q detector used to record orlobserve water level for manual -

3]_]Control end automatic control

.:Jh(4) Gate posltion indicator

L This indicator 18 ‘used te . detect’ the opening positlon of the gate

© :léafelthet from the: rotation of -the gear shaft or directly from the
ctravel. movement of. the’ gatei An indicator sultable for the
fecontrolllng of the .gate should be used.

It is desirable to have a display indicator at the side of the hoist

and: on the remote control panel for remote-controll operation. Both
. gfhalog. displays ‘and digital display should 'be available.
AnCATD. convertér, potentiometer ‘and synctro. selsyh are generally
“;*used for: transmitt1ng the signals from a p05ltion detector to a -
",position indicetor L : . : :

3734 Interlock deVLCe

'tAn 1nterlock device should be provided for the gate h015t to prevent
o accidents due to. misoperation or- overlapp1ng operatlons Various
_;types Of interlook devices are avallable

‘“:(1} When both local and remote control are possible the local
‘control should have- priority and remote control should not be
.possible durxng 1oca1 control ,

‘ (2) When control ig. by switching gate operat1ng power, the second
_'operating power should not work whxle the first operatlng power is
_worklng : L . . .

“(3) When the gate leaf 13 held by. the restlng devzce the closxng
‘operation should not be possible



'i6¢2?io-cdatiﬁg

."Coating i required for the hydrau11c gate with a view to

.af';anti ~¢orrosion and good appearance. The paint film is the most
S thportant element in exerting the effect of the coating and for the
- purposes of - obtaining good film properties it is absolutely

'neCessary to select palnt suitable for the atmosphere i. e coating

'7‘“Speclfications and condutt careful coat work,

:['71 Coating system
;In case of Japan, the standard coating system 1s listed 1n Table,
"An antifouling palnt may be applied to the hydraullc gate installed

in sea water: which requires the prevention of marine mlcroorganisms
from attaching to- the gate ' '

: Reference Ready mixed paint Class 2 JIS K5516
: Red~lead antrcorrosive paint, '
' : Classes 1 and 2 - JIS. k5622
ﬂ_Lead suboxide anticorrosive paint

“ Class 2 JIS K5623
'Ba31c lead chromate anticorrosive paint,
o  Classes 1l and 2 . JIS K5624

"-Lead cyanamide anticorrrosive paint,
e Classes 1 and 2 JIS KS625

Tar epoxy resin paint, " g Co

: S 4 Class l JIS K5664
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Table Coaling ‘Sysiem
R ' ' ' R ~Cowmg
. Codting : Sandard r{l}!&gv&l
L system CQJII'! i - flm | &M
. & locano% 1 _}‘l_oc_m Pant thickdess F,\ﬁnimum'
S ; e i ) maximon
S B .Sml'_ . Ist primer Zinc-rich primer I o
mishop o {organi€) : _ 12H ~6M
A T st Yayer fundes com) | Epoy resin pain R A
v o Shp nd laifemndcc coat) TEpoxy resin MID | - 60 W1
R T R
. B S !ud\am {mmmcdx " Epoxy esin poim W 1 -
" Field - | ate coal) - ) -y I
L B ~%th_‘l:\)eﬁ twop toai) .|~ Epowy wsmpaim 1030 MNH-ID .
R ""‘ﬁti"ci' T wipima | Zincuckprimer - | 2 | .
g mn}h’s?]op i foiganis) 12H~ M
B % Ist'ra}‘tt {urides toau' Epaiy tesin palat | . 100
- Epoy tesia w1 Ghick fley - 7 S
i t‘;‘;ﬁ?’;:;n B b Ind lajer (mmmtdt " Epoxy rin MIQ [ - 60 MH-ID
wREE o ale cont painl (Noie 4) [
T F;_rd T lay:r {lopcoal} Epoy tésin paint W MH-13M
- ! 3 {ehick film) _ o
Sml “tepimer o of Zincdichprimer ) 20 .
mill/shop . § _ S| {organic) |-
- S Isl: I,a)}ﬂ (um_icr ooar). Ta.r_cpoxy tesin p;u'nt. 80
c DR P o Cls | M D
SLEPAY " Shop ' rh—dﬁ;;}(—im;Fnlcdj "]“aj CpO!.)T;;‘SIB paing, & -
__“‘.‘“_!)’_‘“ _ S e com) Clas| -} = . e
e e ) J:d Iay« (uip"coat) Tar epo:y r:stin paini, | . % - | #H-~1
e ] Chsl i
TR T S }sl ptlmet . ch rich pnmcr i
oL -v‘?i"i”_'}ﬂfi ,.,,,ﬁ,_%__m,__fﬂ‘_!“_'“d ] nHesM
Tarepovy iesin © : lst Tayet lunder wm) “Tay tpoxy. 1isin poam T | .
-7 paiatsysten CShop ) oo | (ickfmd ) .
b fila) e lml !aw (mp coal) Tar cpoxy resin paint | 4% | st
T S : (ﬂuck filrm ) B
: ‘51;:1-" i " Zidetich guiner W . .
mallfsth T U (organi). - §2H ~ 6M
RN Isl hm [undc?mal) Zinctich pmer | 20
R T < forgank) LT
R e an fayel (undc;tom]' Chlounalod mbbee [ 40| HEH~EM
Tine Shop paini T
- ::::;:,':’::fm EUE o Jld la;:r [umlc; co.:ll _ Chlﬂr‘mpa::‘mbb{l i i ._'6“-"7'_21' _
R h i !am (mmmt;ﬁétei " Chlotialed rubler Ty | oM
rid o oconty G paey R
s ?5(_h_ bayer flop coal) Chiorinalgd wbber | W 16H ~ 12M
_ SR paint § _



© Table ‘ Céming Systomn {gont'd)

g T : | . .| Coating
Cottiag =~ | o )T N Standaed | - interval
sysiem - Cogling . | . : . S g fitm | (?‘!,‘-"’ -

& locatidn - Progess ) l.’al.m thickness [~ \;,mmum
symbel - R N oo ARG
. ' B o ) o maiaum
o ' B R st priam_ [ Washeprimes | T} N
: n_mﬂVihOLﬁ L o | I T
e h.yﬂ Qs coal) | Rediead or teadagpe |35 1 o
e nlioosFosive paine, . P —
E Shop . o Chss I :
Phitalicsesn .| 204 layer Qunder coad) | Redead of leadbype | 35 2’“"3'“. _
puint systes’ ) o “{ anticoreosivé paial, i PP
N = Class 2 ‘ B 6N
: Jrd layer (imtermedi- | Ready mixed gaint for | 25
£icd e c\_)_ali uppes goal, Class 2 . T
' Aih fayer (op coalh | Ready mived paint for | 15 3 1S~ 1M
. o | uppir cont, Chss 1 '
©Swel - e peimei Wash primer 18
nifll/sh , B
e SV RFIYI 7
15t dayer {vader cox) | Red-ead or lead-type 3 :
) ‘ ) aniicorrosive paint, . o
; : . o > S Chss | .
G : FT TR T PRI S S Rt 2_‘“._)“ :
Leadiype. | -  She 08 bayer Qonder coat) | Rod-lead of dead-type 35 -
- anticoTrosive 1 P ) : ] - anticosrosive paind, B U
- phenclie MO | L st s -3
shlornated dber, - . . L |3d baper finternaedic | Phenolic esindypt o |
paiil systery S et MIO paint e
' S -ﬂh lager (:nlclmedme " Ciflorinated rebber w | 48-”7!_8‘“ :
':-Fa‘ém e SRR IR
i o Sth la)u uop mai] Ch!onnaltémbbcr W K- n\s
paing :

- Nozes | Surfanc prcparal:ou should bc it :lccord‘mce with SSPC-8P 6:63 Commercial Blast °

“
3.

n

Cleaning or the Swedish S18.5a2 by using shol ariy, sand bhsnng. ere.
15 the Table, H = Hour, D = Day, M = Mumh o

Standard film thickness should e @ tavon valie of cach measurcayént Dut the ming-
mum measirement shoutd-be ‘more than 70% of the.standard filin thickness,

Maximum’ coaung inierval fof coating system (A) or (B} is 18 wionths bul when

- “the construciion work Is shori @r all the coatings inctuding a finish €oaling are con-

.5 In cmun syslems <) or ), whcn c0'tlmg at less !han 15°C during the wmlc{..

ducted in the shop dm, 10 chrcumstances which ¢annot be comrolled it is pcnmssn
ble 1o use CpOXy resin paint (undcr coan) insteasd of epoxy resin type MIO paint.

f (ln this case, however, the w'umg intcrval should be from 24 hours Lo 7 days &
*C) - ‘

an :quw ent tar urethane resin paiat ean be used. (In this case, howcvcr. the coat-
ing miewal should be frony 24 houts 1o 7 days at 15°C) -

. In xoanng systera (G), phenalic gesin MO paint must be applied 1o lhc third Ia}er

When applying coating systcin i) or (0) to thie gale hoist, castings of (organgs.' :
the wash primer éan be ommcd

¢ -32
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2 Coat1ng syqtem to be applied

7Coat1ng systems to be applied are ‘listed in the. table and depend on

:Lthe atmosphers.
S Sane’ atmoqphere
 [perfomances workabil

1ty,

Table

ete. -

¥ Coaung Systems to be Applicd
- Almosphelc - ln_wartr et VQW“
Ch“'r'“““’“ ' Sﬁcga&';;?d lndgsolmlax"cas
Guldc iﬁ&”ﬁ%ﬁ? _____ TTARTTS T TE
R _ Mostly in water
;:u“=‘mm@3§mmmw """"""""
. - | Mostly In_aimosphere )
ATy T
Gate '_ Quidooss
hoiit . Indo;;% """""" A

k& Homlng f:amcv-o:k cls.

TUEFRGT
b . .

Gthers

If two ot more. coatlng systems. are avallable for the
-a decision should be ‘made. by. taking into account
u31ng condltions

.

(<;33
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'fi53‘C'at1ngwwOrk

Ty Surface preperation shall net be nade outdoors on a ralny day or

'E”under other such adverse weather condition. Even durng indoor work

‘coating CANAGE- be conducted after blast cleaning when the.
_-'tempetature ls below 5°C -ob the humidity is abve 85% -and thus
"heeting or forced drylnq shell be required :

- {2) Wesh prlmer shall not be applled when the humidity is more than
-_'90%, ‘and other’ pelnts ghall not 'be applied when, in addition to the
. above’ humidityt_the ambienht temperature is below 5T and the.
temperature on the surfaces to be’ coated ismore than 50t

;(3) Neceseary and sufficient time shall be taken for tha over
coatlng interval by taklng lnto account drylng tlme ‘ambient
temperatures, etc ' A

(4} Surface preperatlon for the steel materials is to remove m111
‘_’SCales rust ang othet foulings by blowing abrasive materials such
“rag sand .slag. grlt shot onto the steel materials. using compressed
‘_air by means ‘of a blast cleaning device in the steel mills or the
. shop.  As a pretreatment grease or machine oil on the surfaces of
S the steel’ should be removed by u51ng an organlc solvent such as
'.thinner etc ' T R :

1(5) Particulerly for tar epoxy resin type end epoxy resin type, the
max imum . coeting lnterval 18 within 7days, and thus stuctures which
requlre g long period before installation should basically be. coated
‘in the' shop,_ g ‘but-if this is not possible, it. is required that
:Tnecessary measuree such as roughenlng the surface. to be painted be
taken. ' :

"For & hydraulic gate that IS always submerged the comblnatzon use

','of coatlng and: electric proteetlon is: effective. "Even in this case,

’palnt1ng is the maxn anticorrosive measure and electric protection.
U is supplemental A sulteble palnt ‘should be carefully selected.
“There is the galvanxc ‘anode ‘method .and. impressed current but the

_former 1s wldely employed because of its 31mple work process.

*;[Reference] = :
AN lntroductlon of" another coatlng, intruduce some meker in Japan,
“its development to "Ultra ~heavy- duty coetlng", at -recently.
-{cf Table 6 6) ' - '
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Ry AsSeMbly

In aseembllng a hydraullc gate, Lf each part canngt be assembled as

:;‘TSDecifled ‘A the deésign dimensions, 'the operation and the
- water~ tlgthnese after completion are likely to. be insufficient.

,A trial assemblY of a large sited gate gulide and gate leaf should

f:;generally bemade ‘in thé shop and’ any deformation should be
corrected 86 bhat ‘the agssemnbly conforms £o the design.

?dlmenslons(drawlng dimenstons): Then, a dimension measurement list

"fshould be prepared and match marks should be applied. Disassembly-

,‘and packing: should be- undertaken and the gate should be sent out. If
‘the gate ‘gulde has: already been. 1nstalled the dimension measurement
st for 1ts: lnstallation should be’ checked, wlth the gate leaf and

ff%any requlrea adjustments should be mdde.
L Whael pine andpin’ supports should be arranged ln advance so ag to
- be adjustable with an’ sccentric pin system or linsr.

‘-ESpeclally in’a welded structure, strain is likely to occur and thus
extreme care should ‘be taken conCerning the contraction of a long
‘Span gate, and the straln of the flat plane of E:] gete gulde, by
weldlng et o : ‘ . e

2 Handllng durlng Transportatlon

' A hydraulic gate is generally installed at a place where the
transportation conditions-are poor and the gate is likely to be

ujldeformed or damaged during the transportation due to the long

distance driving on rough roads. 1t is preferred that nmembers be

-~ transported as a- large block as often -as possible and that the part

~ of the.block that lacks rigidity be properly reinforced. The

" machine- flnlshed faces should be protected with wood or some other

- item and. proper paint or grease should be applied 80 that they do
not become rusty durlng transportation ' R

: Speclal attentlon should be’ paid to the case where no crane is

‘-favallable for the loadlng and unloading .operations. Electric and -

mechanical parts should be; partlcularly carefully handled and 1f
_jp0551ble, ‘should not beé exposed to rain.

_Rubber seals are generelly tranSported in a wound condition whlch
leads to. deformatlon and therfore they Should be unwound and kept
Open before lnstallatlon T : : -

‘ 3 Installatlon B e

'.(l) Inetallatlon of the Gate Guide and Anchorage

. In order to smoothly operate the gate leaf the accurate
~}lnstallation of the gate guide and anchorage which are subject to' N
-'hydraullc pressure- concentration of the leaf is of prime importance.
For ‘a fixed. wheel. gate, the. roller seatlng face for each roller
rshould be flush ‘and the roller track ‘should also be flush on the -

left and . right, and. each roller should contact the roller track
unlformly, If the contact is uneven, the load will be concentrateda -

- on _specific rollere, thus leadlng to thebreaklng of the rollers and
to irregubar operatlon : R PR NI
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.;In order to secure an accurate 1nsta11ation it is deslrabie to use

‘_"._-.proper jlgs. L.iners Wedges and adjusting bolts are also often used
. for adjust:lng

'.,'._-‘The lnstallation work of the guide Is the most tmportant and good
"watertlghtness and smooth holsting operation cannot beexpected

- 3_unless the gl.iide ls installed exactly.

";(2} Installation of the ‘Seal Part

| ".'The purpose ‘o a. hydraulic gate ‘1s to- StOp water and so a complete

,_',_-shutting off is’ preferrable but it is generally difficult to do so.
.However it s hecessary to minimize the leak as much ds possible.
A leak from the seal part is due to the irreégularity of the seal

: _‘contact face ot‘ to a gap between the guide members and’ the concrete.

A Jeak! aue to 1ncomp1ete contact of the rubber seals should be
. ':'s.topped by adjusting the protrusive level of the rubber with . rubber
- :tighterung bolts or by lnsertlng ‘a steel liner plate to it, '
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'726 2 12 Inspaction of construction

'?In tha proce s of manufacturing a hydraulic gate the following
;_inspections shall be mads, ‘but séme of them can be omitted depending
' fen the type and Amportance of the gate
@O Materisl” inspection
@ Méasurenent inSpection
(D Welding inspection ' o
@ Shop: kridl assembly inspaction o
S ® Fisid inupection ' : 5 R
"When manufacturing and 1nsta111ng a hydraulic gate, the above
-_inspactions should Be made as appropriate in order to ensure that
the materials are: ‘uged as’ planned;” that the dimensions ere the same
" &as: those: spaC1f1ed in” the drawings and that the performances can be
‘obtalnad as planned “In the material" test, whether or not the
_spacifiad materials are used should be checked and in the shop trial
assembly inspection various’ 1mportant dimensions should be measured -
-and the load of the gate hoist should e conducted if required.
‘Ihe fleld: inspection is COnducted to ensutre that those items
. manufactired -and instélled can ‘exert. the required capabillilities and
' ¢an'bé usable._by checking ‘thé dimensions of each part and the
_Water tightness as well as by conducting the operation test.
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:l Malntenence Inspeotion and Cohtrol

;;luaintenanoe 1nspection and control for a hydraulio gate shall be
7'conduoted properly Lo, ‘'well=maintain each function. '

-~ The hYdraulio gate, should be inspected regularly or as approprite 1n

© order: Lo maintain the funcrions and_to prevent. accidents beforohand
~The: hlstorlcal record, -specifications, design drawings, test .

records and operation manuals for. the. hydraulic gate should be

‘] maintalned Ane adaition, the: inepection record, operating record,

cand repair record etc,, shoud be well-maintained.

frohe 1nterva1 of regular 1nspections should be set in the control
.-standard established separately taking into account the use
conditions, - functions, and importance of gate. : : L
 After flooding,_it is d051rab1e that the gate leaf, gate gulde and
_-auxiliary facilities should Be. inspected temnporarily and immediately,
: An example of the check seat 1s listed in Tables 6-41 to 6- 43

35'2 Leak Prevention

“In case of an excessive leak from the seals, immediate replacement
or repair shail be made.

If the leak. increases’ because the rubbur .seal deteriorates or
becomes damaged it should be replaced with a new one.

3 Maintenance of Support

_”VGate supports shall always be well maxntazned so ag to operate
,;?smoothly e
- The support for a gate leaf {s a p01nt where the hydraullc pressure
'working on-the. leaf éoncentrates and so all- the supports should be
ina completely malntalned condition so. that they operate smoothly
- .under hydraulic ‘pressure. In other words, main wheel pins of a. fixed
f'wheei gate ‘are. always required to. be coverd wrth appropriate )
-1ubricants R
- In particular, the wheel pins of . a ‘fixed wheel gate are numerous
and the foothold for maintenance 1s generally poor thus leading to
insufficient malntenance
The . hinged supports of a hydraullc gate. are generaily subject to
-large pressure and revolve at a low speed, ‘and so. extreme care
~ should be taken so that: the lubricant is always applled throughout
‘the antire. surface With 1nsuff101ent lubrication; bearlngs are
likely to be selzed and the . wheel pin tends to rotate with the
) wheels,_thus leadlng to trouble in operating the gate leaf. Again, a
thorough lubrication is essentlal for smooth operation :

Maintenanoe of Gate Hoist

‘A gate hoxst shall always be well maintalned so as’ to secure perfect
'Operation of the. gate leaf. -

A gate ho1st should be 1n perfectly maintalned condition so that the

gate leaf {s operable at any time, For this purpdse, it is necessary -

:to prepare “Hydrauln: Gate Inspection Procedures" to- specify how to

-
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Gonduct a regular 1nspect10n L before operation.

L -*—:_Attent.ion should: be' paid: during the thspection to lubrication,

""f"occurrence OF: rust: and slackness of tightenlng bolts at each part of

fthe gate- hoist, to. temperature increases in the bearings, to

1.-checking .of :the. electric parts ‘and the rope wires, and. to confirning

“ e operatlon of the - limlt switches and breakes, as well as to

'-_-_Qreasing the - wireropes Cleaning up is also required for the rubber
“seals ahd rollers to get rid of tree leaves or wood chips bafore

Do *operation

‘-"'15 Maintenance of Auxiliary Power‘ Equipment

. Auxiliary power equipment shall always be well- maintamedso as to _

- .- afford rapld. and. secure operation;
- Engines for the. aux;liary power equipment. should always be under

: good maintenance conditions 80 as Lo start at any time, and the
: operator is required to master how to start them.



-6 Ropair and Replacement

~ Repair or replacemént shall be made soon ‘after the risk of
-;malfuﬁbﬁibn;biﬁﬁ-h?dr@ulicfgate-is_incurred_because of a decrease in

o matetial thickness, deterioration and corrosion of materials, etc.

" bréakdown,

' Repair or replacement of a hydraullc gate should be made based on
.:ﬁri)fﬁﬁéﬁ;tﬁefeQiéféffear th6€_ﬁhe,gtréﬁé of each member exceeds the
~ &llowable stress for eqch-materlgl used, thus leading to a
. (Z)VWhenztﬁéfgate'is'esfimatéd-tonbe.1n”danger because of structure
- Anstability due'to wvibrations. . . . -

- (3) When there is some trouble in operating the gate because of an
' excessive drop in performance. . .=

. Parts generally repaired or replaced are the rubber seals or
'wrréropes; AL R ool R : : '

_ Attentton'shopld;pe paid to déterioragion of the hydraulic operating

- fluids, to the ‘existence of foreign matter, and to the volume of oil

'_fdr'an'oil_hYdraulic,device,:if‘attached. If the above is a cause

~ for an oll pressurs drop. or. increase, the filter should be replaced

" or the oll should be replenished. - . =~ .
_Aﬁwireropegﬁhbuldfbé"FépIacéd when more than 10% of the total wires

of the rope are broken or when the diameter of the wirerope

{'-dgcregses-ﬁy-meé:thaﬁ:7%;Qf_the nominal “diameter.
”iﬁfRé¢0at1ng'_

:“ RQc6atih§“$hall be;madei;mméd;atély”Whén theLcoating of a hydraﬁlic
.gate deteriorates.ot-becomes_damaged.' ' o '

_Q'RecqétinQEShéuid'be:made'tofa hydraulic gate at certain intervals.
'Hhen.reCOating,'the paints ‘used before should be carefully studied

o and checked, and the same or similar ones should be used again,

6-40,



(:onzt:{cjsj. standard (an exanple)

Cla Lﬁgﬁarﬂp_ﬂ,'..;_" ,,,,, U S
: z‘HG ITEH CGHTEHF !HTﬁR?AL KETHOR JUUGEHEHT OF QU&LITY AHD STlHDARD HETHOB o HAIHTEHAHCE

' de @E%HL;“%_, ISR R
[N general C '; R R ' ' ' _
BER ) condition _oncé & .| observe l 1t 15 good, if there s no drift ¥, cleaning
el ekl faeth | | dust earth and sand ete.,qn leat tap { -

e L ] cteaningel ) inside, roller part and gate

S e e,

S ] 21t bs good, {f there Is no bad ditt, . cleaning
B a@wwnﬁgm&eﬂc : I
3.1t is good, If there Is no adhesion of cleaning
- sea Iiviug things such as bamacle :
and oyster etc . !

rope or spindiej
_Spfndlé socket.
_ or sheave
' gulde roller_

mann-wheel'

.' dust,eérih

188 . ' © and sand.
R barnacle S

L and‘qyster  _ :

. lomain girder
¥ . i
. 1 Tsub-girder
drlft wood @}
| \ dust.,earth -
“and sand

641 - S <



'*f_J44'

b2 Weleof |
]| sbructerel
B2 fostitiation every
b g
B wal.
b e e sound
RN FE 0 %

" {wonth |

o et e fonee s

bolt.nut_. siackness |
left oyt

gulde roller

o it_

maln wheel

every
| dbnoway. f “do~

~ {tnclination|once a

chserve
Alsten to
[’
obeare and
Reasure

&

instrusent
_ : | -do-
- rdefonati_on year .- ‘

| observe

B e T S e e L

- | bending and deforastion,

1t is good, if there is no oscillation
.| tuoning operatien. - :
~ It 15 good, if there is no S0UM, -

Itisgood 1 ‘there ishm a hirdrance
by 1ni opening and shut fng.

It 15 good, if thers 1 nd

1t b good if there s o slackess,.
by observation-and after tightly hit,
S| by test hamaer, - - ) .

“NT—bend of a part
~deformation

. bolt

\rL1 i é.

If out of order,
investigation to the cause,
vhen obscure, request for
exanination by aspecialist,
for adjustrent.

If found bending and

-|deformation is found the

exanination nust be done
by specialist, _
If slactness is found
increase the tightness by .
4 spanmer, S '

replace vith nev spares.

slackness

M...

,w_é‘tsr‘iér ! ol
. _nuﬁ;ggﬂg IS

- normality

rubber. seal

6-42

ﬁ::

‘bend- left out .

If sone parts are wassing,

-



Nl vheel " g'eqf-, g oncea observe _ It1s good, 1€ Ehere i3 o wear and | 1f out of order
12+ ¥heed bin fjury < | shash:oc oo injury by observation and nothing - - | fnvestigation to the cause,
-3 bearing. |.-ooo lomntho | wrong vhile operating vising and | vhen obscure, request for

lowering.. ~ - 7 .| exaxination by a spectalist.

S maln whee )

S ehd prates)

S gy

:_: 6~@3‘:-._:'- s



3 The test ‘of costing
©83-L A purpose
“:; ;A paint coafing Danel sultable for tidal gates was
 * 5f]estab11shed for reference coating of new gate.
‘Vft'The burpose /is for selection of new gate coating, by one’'s
'_jobservatlons 1 SRR '
BE 63? '-'Tjiieiiyté--stj method ‘of a coating panel
T santtan netpen
f,'(l) Date of establishment 2hd November 1988
~{2) The location the abutment of old pontoon bridge a perai

    ;barrage 500 meter downstream
e j(3) Plan of establishment '

6~ bl



& | suncar peral
.} - TIDAL BARRAGE

 THE OLD.
/PONTOON BRIDGE
/ o :

M
- cinn 2ELS

1

T =
. e e A

. .'5Lii HwL-é:8 

o PIER

64 o



xthod for coating panel&1hﬂ degradatlon
Bdsed on' extensive weathering resuit, evaluatlon on
resﬁnbinty of coaLlnq on exterior steel
;;;shfucture is hlghly rehable Previously, judgement on
~ paint filn degradation was. hlghly subjectwe leadmg to
=vff1uﬁc[uatlon of resilts. it |

: :h*V1ew of this’Standard On an Degradatlon”is
>O) Gloss f]:',}w;fi“' , _ _
) ,Portable GlossmeLer is used to check on test panel at
.- 60 Normallty an-average readingof 2 to 3 different
S p01nts obtalned Test panel should be cleaned with

-“q watet and dry soft ciots prlor to Checkng

"7' Glossmeter reading e '

() Chalklng , X : — RS
U51ng finger to gﬂide throuqh the paxnt flhu and
;;comparefWLth the Srandard Photos below




@ ‘-Rusting i : :
f'The following SLandard 13 t:he same as ASTM D610 68 _

Blisterlng Size
, _8ize‘ e

Mofa |3

2

imeﬂsity

!
}
L
S
a
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© 'Cr‘acklng

- Can be Seen

Vlsually= obs-erve and compare wit:h “Dlagram" whlc‘h was
(Ghalking) and doep cracking where prlmer or csubstrate

.. Standard” compatison diagram.

~ no cracking| -

T

B | . ; : .
| | m. . . bt ) s
———
ity

e redy
oS,
L m——

L . .
et e
et Pt .
Cli iy M
e aee -
4 e ricatrh
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e Peelmg

o Visuaily observe and compare with"Standard Compat ison

[N ‘_':Dlagram” which: was based on “paint Film b.valuatlon

."Qtandard”(l'a?()) from Japan Pamt Inspectxon Associatlon.

_Posling Ares$ |

“To5> [0.6~2]3~5

6-~10 11~30 | 31<

ﬁ 50




'(7) Adhesmn . _

_Qe'Coated fsurface should be cleaned from powdery
-'._;contamlnants prior to checking A sharp cutter should be
-'-f__ufsed l:o cut t.hrough Lhe pamt tilm to ‘the pare. metal
S S:ubstrate with a l1ne w1dth interval of 2 millimeter. A
B ".j-”:i'cellophane tape should be. pull upward with- a sudden

[ Antenaass Sl:e ot-Sa, No.'oé_ sa.f
R L -
oo~ron | w9
"?’1’20!!_<' 5% 4

For Heathorlng porlcd exceedlng 1 yeor. the thicknass

lndicoted {n tho teble is no longer oppllcablo ond the 1ine
Uldth interval ls at 5mm.-_ . .

S et s Gt 26~50% o SL~TR% T6%<

4
l‘.
)

45T



OATE OF INSPECT,

U0 EVAWATION OF TESTING PANELS AT SITE

. RESULT - TO BE EXPRESSED AS POINTS

PANEL DESIGNATION

I

c

© CRACKING -

. -The taiigs percantags 18 the sane as abova,

—

L crackIvG

Laor

—
iy .
N 1]

gl
R
i

B 2 :

0

CHAL

KINQ

SLIGHTLY
| - cackng

CLost 1o
ORIGINAL COLOR

& CHALKTNG. -

CHANGE OF
COLOR & -

SEVERE CHALKINY

- {‘

652
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R A B

T

0

PANEL DESIGNATION

B

c

| e |

‘| severe
f. FAOING-

. VERY

SEVERE

frosnts

£

i :
i v

‘More than
50% dotach




s :ﬁ;ﬂ.fi}.:intm SOEDULE

f he following table serves e guldelino for judglng ahould thara be ony repainting works carry ou'ty
:end if se'. what ls the extond of tho repoir painting.

TYPE OF REPAIR - -

FILM CONDLT 10N ,
CRUETING INVENSITY) -

" SURFACE

PREPARATION

REPAIR METHOD

{AREA)

BOERIR . b

e r'.-.c"‘fEﬁPAlB;i

;;591595)'

Detact ive: :
Grade 2 OR

Grade 3

Rapalr patnting i -

-3 = 4 costs on detective

arsa only,

_ _FULL :
. REPAIR -

. .
- ¥

.Color Fad!ng
' :(Sllght Fllm Defect) O

' Whole area !
‘Grade 4

Full paintlng 2 coats.-

BRI

I REPAIR

L] .

f{,séé)

Defactive ':.

Grede 2 0R
Grade 3

: Non-defective:
~ Girade 4

Repsir painting :
1 = 2 coats,

Full painting :
3 = 4 coats,

'."-TFULL |
--z:f:REPAIR .

.l K S

- (10%)
. .
Adhesion

o [No Good

. Wholé araa |
"Grade 1 OR
Grade 2 -

follow original painting
system, S
Full painting : 4 =3

coats,

0.1%)

qu.ect tve :

Grade 2

0oseoro

| reearrs 2 |

e : _"Défective': .
(0.8%) N Grqdéf‘l B

Repalr painting { 1 cost),
tollow original thickness

on defective ares only,

CRAL
CREPAIR

L LI A0 S

"y

':f|.095)-

Whole ﬁ.rea' H

Grade s

Follow -orlgl_nal p&int ing

system,

Sk




.. SUBSTRATE CONOLTION (BEFORE PAINTING),

3 ;f:suasmms couomou .
fH(AFTER CLEANKNG} -]_

" METHOD

2 ;fRemove all rust and loose paSnt film.
"?Glean to originol matal aurface.

Blsatlng.

-FILM eecmomon
: _AND HODERﬁTE
.RUST[NG :

-'-Remove rust aid - loose. paint tHin
' until baro surfaco. _

Power tool )
_clasning and wire |
" brushing.

i li-spor nusnns

fAND PAINT FILM

:”snu, mmcr Gt

;”Remova rust and lcose paint film
3-.until bara surface. S

Powor tool
cleaning and wire

- brushing,

é‘ZQCHALKY PAINT.. FlLM
4,£ND,D SCOLORAT[ON

'.?éebévéidbst and powdéry paint f{lm, *

Hi}é-brushing or

.- sanding,

655




,”,_.:_' ;introduct1on to paint technology
o (2) Palnting. specification ‘ -
“f«S);Product information L .
(4). Evaluation- standard for film ‘degradation
.'j(ﬁ)iFValuation on testlng panels at site o

" {6} Reépainting: Gchedule S e
: (7) Quest1on timeiFree dlscussion - _
{8)- FIX1ng of testing panels at slte

 “ff7?fﬁéte’~~5'2nd_NbVémpetglgaa o
ﬁ f3:A[§L§¢é. $;£foP ¢6ﬁferehce:room.

;j%ﬁiAjpﬁftigibéhtsﬁiblp'gtaﬁé §nd'DID.prbject stuff about 25

R

S 656



"-NIPPON INORGANIC ZINC COATING o
Dry Film Thickncss :

& 5 days e

Cpry Film: Thickness = 10 u

wm-—q-—--p—.-—oup-u-n--.-----—--a—g..—m—--...u.-..—-————ﬂ_—_m_“wﬁmw.‘-.——-‘.

R ;*’Hxsf-;fj[.*;f. COPON 'MASTIC RED LEAD PRIMER ]

i

# wet-on~wet

- Pry Film Thickness = 60 u

.-'.....--_u._.-.-'n.-.-...-.....\.........-.......-._--a.......................-...-...._................_—n_,..._._

"-f 2hq§c0Af;ff[3;- COPON MASTIC RED LEAD PRIMER = ;] |

& 16 hours [minimum]

DRy FLlm Thickness = 60 .

8 _....;.._.._;.’.-.w.-a........».....*._-................y.u«.—-,-._-..._.-._.-...n-._.._._._..u...u-._._.a..

' 5”3“3796ATw~ y?ﬂ 4“ COPON ‘MASTIC: RED LEAD PRIMER _]

'[54:16 hours [minimum]

"ﬁf“?ff{,jf~ulppou POLYURETH&NE FINISH -
e Dby P lme Thickness =25 p ' :

.-.;_....'....;...‘.....-...*....,..........-..p...m..............-..'-........-..--.-..,--------------—---m—--—'-

W;; L 2 haubs?[minimum]

" sthoGoAr |7 NIPPON POLYURETHANE FINISH .
R E R ";J Dry Film Thickness = 25 p )

”“T_inTAQfDRYiFiLH TH?CKNESS'%VQSSHmiérdhs {minimum]

Tk ﬁema 100% dilution with SA~18 Thlnner ia recommended.

o f'(f.mnm 65) Tf 7f 1



'—mmﬂwm""“-—wu“w-—-w-wwm-uwu‘«.u.u.,..ﬂ....__.._._.___.......

E-SURFACE PREPARATION = 8SA 2 1/2 J '

“ﬂhwﬁw“wnﬂwﬁ“mhﬂmwnmnmwm—m“www_&_hw*—u

i""@f._ INORGANIC ‘ZINC. COATING _]

Dry,Film Thickness = 75 H

a,_-w“_?_____-_-u_“w_wuunwwdWﬁnnwm“___w_mw

Kmist | Qoﬁﬁﬁansric REO LEAD PRIH&R'. |
L COAT ) DRy Film Thickness 10 ¥ ' :

2 s i ke it i o g 1t Lt 2 i Lt o o 4 e ot 8 A ek ¥ ot e b e 4 e o’ 2t v s o eyt v o

 ‘znd.coAT .| cQﬁDNQMASTIc RED LEAD PRIMER
STl U Pry Film Thickness = 60 L :

--u-:-'a»w-.»-aon-..;-_..-.-....-..-.............._....-.._....._—-.'---......-.............-....._....._........

ﬂfSHd?bﬁﬁff»?“:Tf’[*QQEoﬂ]HASTIc RED LEAD PRIHER

¥ 16- hours [minimuml

-—----.--—.-..-.—_-_.-..-....._uw...-.-»n-.-u-"n._.‘.._.-.-—u..

. COPON EA~5 FINISH
'y Film Thickness = 80 7

A:—a—_-.;-..-—-.‘—--i_'....;«.:..-_w--,-,----.--.-.._.....-......._.......-—.--.............q.._-....

"3£:16 hours EMinimum]'

PHENE COPON EA~5 FINISH
*Drv Fiim Thickness = 60 p

S g, B Yok S s S unh ) Tl e DA b A ot YAt A4 o v it Teed o e o S S ke o Sl R S Y e e e e )

:i;fﬁfhpfﬁﬁ?ﬁEiLﬂ fHI§KNE$§ é;$25 @1cf§p§ [minimum]

'* B ﬁRK : 100% dilution with SA«18 Thinner 13 recommended

(cf Table 6 5) I T



D) UNDER WATER ZoNg .7

t
H
q
i
i
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N e
A
e
R - S
Ot
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t
11
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LI o
R e 1 ST IEVE
W HEE
1 B o
- i
-l
[«
1
f
H I
1
oot
Py
1
[NO
t
» 1
~ 1
Nt
t
i
i
t
:
t
t
L i

st coat [ NIPPON ZING RICH PRIMER
e e 3‘0ry Film Thickn¢33'z_20 p

o and goAr | B COPON AROCOAT |
T | Dry Film Thickness = 125 p

................
,-.n..wp.-u-.-..a.,..-.--.-.-.-_.—.-.—.hn-—--—--—-—..-—---.-.-_--_..-_._-.--...-..n.__.._

:g?3ﬁdf¢0ATZf'[f#;u:l' ‘COPON AROCOAT

Dby Film Thickness = 128 p' |

—u"u---,-—-_---—“ﬂmw-—wﬁq“ﬂ&—-—t—-—--o-——v—oﬁ----‘-w—-btl-ﬂ--h-ﬂ

”YjFilm Thickness = 50 H

o, i s 1 s (s e g e 8 A e e s ot wd e v A AN e 4 e Aaw e v

U 4EhTCOAT 3_ NIPPECHLOR ANTI FOULING cooe 2201 '.]
-gbf'_ o
43 hours

; ..'_...«...,............................................................._......._...._.._._....__.___.__.___.,_.

7 stnocoar |

L 3 hours

U6t COAT | NIPPECHLOR ANTI-FOULING COBE 2201
BRI e TR, Dry Film Thickness = 50 M '

TOTAL DRY F'ILM THICKNESS = 420 microns [minimum].

(Cf Table 6 5)



cacxzmm

‘;uSatisféctary,cb}résion 1s'taking '
e .plase on part of the web plate of
: girder I maln girder '

Skin ASaLisfacLory.,’: o ]
u_)_%éie_..,.__ RIS . ]

"ROller . ;Satisfactory
Lubrica-_ ma1n roller . Satisfactory
. tipn off gulde, front and lower part. roller
'”rfﬁollef¥f:fhubricatlon not properly done.
Do iloonly one grease nipple in, good
RERTIY SRR U . 3 ,ra<[Q ;&CondiLion on- the main roller.
"°ﬁ LfE‘AfF_ : Seabe- 1 'satisfactory.
S Lubricaﬂ- Satisfactoryf
tion of i
5 geave . | w0
'DeflectorrsatisfaCtoryy'
Sp01ler RSatisfactory,'
_Rubber’ - ﬁSatisfactory;j
seal u7* '5j R
o1 8eal 'Satiéfécpgryi'
: :'-1':_'f‘;,clamp bar ; : h..__..._k - ‘
O EEV :ff;[ubrlca":{Lubrication system not satlsfactory,
‘ -f};;g§ ‘jV,fof].tion *E'Vbecause there is dlfflcalty-ln
A 'f‘}device \ lubr1cat1on £e certain part.
.| Blectro=| Anode bar reduce in size.
cobaysie | :
'ffiprotecaf L
U'fftion
ijffdevice N R o
| Bottom 1eaf no movement.. -
Al B S 311/ | LR
”*}ﬂL;QﬁQ{?7 deﬁpe.. f}

- L.‘“ o

- .

S S B S o




””7fE‘CQATLHG";

¢0 M E N T

T e S it A bt

‘”’orrosion is seon { 1dent1fleld ) taking

l\gTHICKNESS

[HYDRAULIC

- {GATE. HOIST j
o |pLaTE
(cf Table 6 3)

et b

onftOp part of too guido
Satisfactory

_‘:.-..

et e i L e g i e o s o g

Satipfactory T T

gFairly satisfactory,
:_1}if1ed taklng place at ‘bottonm leaf
| (c£.Tapie 6-1, Flg 6 7} o

minor corrosion is identl*

'¥;fw1Rh ROPE
AMAIN)

ESatisfactory

1:5;;MOVEMENT

The movement of the gate will be fairly oﬁtlS“
:factory durlng operation when both the -top and
.bottom leaf are flxod by the leaf flxing .
,device ' :

'";But whon the gates operates seperately the

A TIRRLAL SR S

possibllity of lnclination of the gate durxng

‘ Tlﬂoperatlon wlll be verY high.

6-61



”'f:the Dlate over the whole gate

1 he plate thicknees is badly damaged

o corrogion is worst than the top leaf.

corrosion causes the reduction in.

Similar to the above 1eaf but the

f

T cOrr031on causes reduction in thick~

néss over. the whole skin plate

Reduction 1s size due to corr051on

Lubri “‘l;‘ i

'°-.cet10n of|

L ;Most of the seal clamp bar is
o clamp bar”damaged '

_ _PfElectro~-~ There is reduction in the anode
yveie Size SR |
'f;;protection
',';device L

ZfBottom leaf Thie part is Eddi} damaged

G zfixiing - :

ol device. : LT

““f;[Bolt Nut . All “the bolt. and nuts are corroded

Lubrlcatlon for the rollers are dif-
ficult as there are. no grease - nlpple

roller' f attached to any of thé rollers..
Seave .;Fairly satlsfactorffﬁedthno moveyent
Deflecter A part of the deflector is damaged.

.| Spotler ‘jCorr0310n is seen ‘taking place.

L '_ Rut:);‘er‘_;_---—' ‘maged. |

g ;.ﬂMost Qf the ruber Seal_is damaged.
lséatsl | |

Seal  }f%

'=*fGAf§fGUfﬁt°

e :COFFOSLOR ls taking place in the upper part
”;¢Q“GATE HOIST 1 Satistactory .good.. i | |
dﬂ}PLATF r;There 1s reduetion in pfate tthkneSS
ff?THICKNESS (cf.Table 6-3) | e
- JCOATING Cogggwign is taking place over all the surface
 IWIRE ROPE- Setlsfaetory good - |

*‘re';'mOVEMENT

No movement

g2



L= I

MéAéhRED @@ Tl ero | commEnT
VALE®'| @ | W
q;;ood Conditioﬁ m RE

. 0,320
| ousrsi| 0,330 |
40,375 .| . 0.360°;
5 | 10,370
.370-
270
360 - !
23500 |
375 .
240
330 )
280
245
335
.250 |
325,
290
2100 |
) 3]_5 ;
.230.
L350
. 240
360
270
. 250
280 |

05 -1 Lo good
015 | = 4.00 | good
L0051 - 1.33 | good
1,33 | good
.105 | 28.00 | no
.015 4.00 good
025 | 6.66 | good -
,000 1 0.00 | good
.135 1 136.00 | no.
. 045 .1 12.00 no
. 085 25.33 no
. 130 34.66 no
040 | 10.66 | no
.125.° 1 33.33 no

o o0 0 oo
_ s
S
L&)
)
w
[#% )

h=
R )
O
[a—
w
(%)

50 . no -
.085 | 22.66 | no
;165 | 44.00 | no
060 | '16.00 | no

. 145 | 38.66 | no
025 | 666 | good
7135 | 36.00 | no
015 4.00 | good

{wo s |

o oo oo d oo oo clo o o0 © 00 o0
122 = -

&

&

—

L

[ ]

(ot

-~
w

28 @@@ e60e @@@@@9@@@ ©@@@@@@@@@
C)
L\J
~d
'U"

O
RN
e,
o
lo oo oo b oo oo dloo oo @ o0 oo o o o
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pR—— w...,._.._q_.-..-'.....-."...-..—--.

DESI”GN M&ASURED THTE T @/ ® | COMMENT

10N |[valuE.@*| vaLUE®* | @ | % |
176,375 | 0.320 | 0.055 | 14.66 | no
03754 0,280 095 .| 25.33 | no
10,375 .0.365 010 | 2.66 | good
|0.378| 0.385 |'0.020 | '65.33 | good
10,375 340 ; _good
0,375 | 10,025 350 | 93.33 no
0,375 | 0.310 | 0.065 17.33 | no
0,375 | 0.igo. | 0.185. | 49.33 | no.
RS - 0.375 l235 | 0.100 | 26,66 | no
““ff(cf Flg 6 3 ‘4 BERCE ) | |

c::- oo o0 o oo

oo ocoboco o oo
O
e
o
©
w
(9%

5.Note*fW1th reference to Japan,as for member of a Gate _
;,j\elther to be submerged or’ to be worn,more than the
f ff=va1ues in skin plate 3 millimeter, Other main members
co2 millimeter. st be added to the calculated plate
?thlcknesses '
In case,
Steel Thlckness 0 375” =9, 525nn
'T“Twlkeep for corr051on allowance lm,
"7 Reduction Factor=1.000/9.525=0.105"
Accordlngly,lt seem no problem to more than
the 10 percent '
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| Generar
| Swrtace

Chemical-

*ouidosr

R Co:itammauon or radmu of |'1c rmn 7

‘i Water ar

- Golution

‘ féssf(-:’f\i 2}'!13:;:‘1’9 7‘-(0._:_3?',3‘:

SSP(, Vls 2, R'u!ng 5 (3":.)

e e o e e i ek e i i e

S-:F’(, Vﬂ 2 ﬂm!ng 9 0 03 %)

) -SSPC’Vis 2, Raling 7 IO 3“'
R L Tare

SSI’C Vns? Ralim; l3 s

: Pa_rual,i’o_wcr Tool Cleamng .

e e e

Recommmunded
Surlacu Pruparatlons

Pam.ﬂ t{and Tool Cieamng

Po;\eu of’ Hand Tooi Ctmnmg

Blau o POwt‘l Tom Cleanmg

e e e i e i e e '

R

‘Modes of tepamiing

[ Parvial Tmu'hmg up
l

. Paruat Rng.ummg Hess liwn 30-:}

I_ Al _D\?_n_r Co'ating

F:esh Wamr or Solvgm Clenmn

-

M | AN Over COutll‘lg

Pactiat Power Toot Cleaning -

- Bast Cloaniag -

i Partial Touching up

i
1 pacial ch:iin:-fng {less than 3094 .

Alt Ovur Coa.mg

- “Note 1 P!easé refer to .SSPCaVis 2 lor rha h,’m condmon ;
Noto 2* Der.u!s of the surfaca prepuauon are shown i Tar;te 4

e g e ey

I/.L-.’J

i\ST

iless th:m 0. 1’*«1 .

VAR

Ralinq of Panuad Smcl Sun’aces as 3 Function of Au‘a mem nusted

Dr‘ﬂ"\e"" \.r". 34

Tlless lh‘]l\ o 3 m)

‘q.

T v
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'y
@
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i cu.tnc No, 1,212

,iN'IPPON moneamc zmc com'me
f_f-,fCat l.ogarn ch lnarganlk i

,_,,lpp_on !noraanic ch Coaling ls a wo- pack coatmg based on eihy! silicate and zinc dust It is
- suitable for us¢ on steel as 2 shop primer, as a primer for high performance syslcms and as a
:-§ingle tteatment coating for a viriety of marlne ¢nvironment. It prevents corrosion and provides
_.exccllent reslstancc lo weathcring. abrasion, impact hcat and many solvents

B :';PHYSICAL cu.mwmmsncs OF PAINT

Coocolour o T Orey

‘_ﬁ"‘"--"rmcruar: . Matt

L ::-';:__:SPECIFIC GRAV%TY PR 3, 76 % 005 (for mixture of binder and zine dusl)
".SO.UP,QQNTENT o - : __ _:‘._._S.ﬁﬂlg.by_volumc (for mlxturc ol binder and zinc dust)

S 'RECOMMENDAT;ON FOR UbE ‘ |
S SURFACE PREPARATION . The steel surface to be painlcd should be abrasive blasted .
e o010 minimum Sa 214, but ‘prefecably to Sa 3, If rust bloom
- - beging 1o form bcforc the stéel surface is coaled, It will
" be necessary o reblast the steel The surface must be
o dryand free from abrasive restducs and othcr conmminants
before thc palm b applicd .

. pore L

MIX]N(J RAT]O - ) ‘ f’r‘j"l part by wdsht of binder (Pack A) o 3 pans by wcight

TR __-t",f-.or zine dust (Puck B}
i "RQT-';L‘I"!'?"E?' L t 6 housat 25'0 |
UL T e A houn e

' RECOMMENDBD FiLM ‘. Ly ‘a) As 8 'thop primer.‘_._

_HICKNESS PER COAT ST S mkrona for diy fifm

_ ST R 2T mierdns for wet film _'

CUEEIRY AR 6 general purpose primer:
T 40 = 78 microns for dry film

C e 180138 micronis fof wet film
) For use uncoateds R

718 microns for dry flm -
. 138 microns for wet filoy

L ':;"I‘HEORATICAL covp,ma e 373 m/lire (for dry film thickness of 15 microns)
CAT RECQMMBNDED FILM . 140 m*/Iure {for dry film thicknéss of 40 microns)
TH]CKNESS R s m’/lllre (for dry { lm thickness of 75 microns)

Y
]

: MALAYSIAN ASSOCIATE OF COPON INTERNATIONAL LTD Canlral Oﬂlce London :



'_'299 /e (ot dry film thickm:ss of 15 microns)
a2 it (for dry- film thickness of 40 microns) -
60 m'/ lilre (for dry ﬁlm thiekncss of 15 mlcrons)

l e 2 coats

ii___RECOMMENDED S

Aémcmon MBTHODS
AND EQU!PMbNT

3 ﬂfPrcl‘erab!y compressed air spray. T he preferred équipment
S g conmipréssed ale spray system with agitated pressure pot”
S S and e pressurc rcgulators For touching up small areas
S brush caii be used ' . ,

oy ﬂ"__ﬁ'zs 100 Thinncr
| THINNING

P .-About 10 - 20% lhmncr by volumc for compresscd air
bpmy R .

Dry to touch £y im'nut'cs M 25"0
* 3. minutes at 30°C

-Dry to handle .' 3 hours at 25C-

: 2 hours a 30°C

. S

i 6 dayt lt 25'0
. ‘5 day: at 30‘C

AOVEkédﬁrtin*ﬁMjﬁ s sdteconting - ¥ howns a1 29 = 30C

T ' -

+ CURING TIME

e BNV]RONMENTA oo ¥
2. CONDITIONS: DURING SR __.‘.fopcralions and stoklng shiould not beallowed and adequatc i
L APPLICA’I‘ION _‘?: | .id"be pmvidcd ' _ -

S CLEA'_ﬂlNo SOLYBNT

_ ZS 100 Thinner

3 lilres. “Thé" palnt ls tuppllcd ln two packs. Pack A
(e '(binder) and Pack B (zlnc dust).

K -The ‘bov 3 e .-is nlvcn o the best of our knowlcdsc bascd on. Iaboratory tests and o
exnericncc' Howevcr, since we cannot amlclpatc or control the many conditlons under

§ may be used -we do not guamnteo lhc accuracy or our inrormauon or thc '

' ___slvcn condll!on, G e e

s :_f‘,j_,:We resane tho flghl to alter thc sivcn data wlthou( nollce.

:'Ovcrcoatina wllh orwﬁc coal!ng o 5 days at 25'C BO'C L
;" During ;ppucatlon of Lhe pamt, naked ﬂamcs. wc!dmg .



© Protvetive No, 1,219

___,cOPON MASTIC BED LEAD PmMEn
o liCal Asas Masllk Logam Piumbum Marah |

. Copon Masuc Rcd l,c.ul I’rlmcr iS4 lwo |)|1L»|\ lugh buuld aming: adduc! curcd cpoxy pnmcr. pig-

nted; with ved Tead pu;,mcnl

R3S ?msxcu cmmm E.RIS’I‘ICS
~ COLOUR
" PEXTURE |
- SPECIFIC ¢ omvrrv
| SOLID CONTENT )

o URFACE PREPARATION

U xinamaTio

kT LIFE-

' RECOMMENDED FiLM i
‘5-5TH[CKNESS PER COAT

‘,:;THEORETICAL COVERAGE

A REC(}MMLNDLD nLM,

' 'rmcxuess

FAC’I‘OR op 0% -

N OF COATS
BCOMM ENDED

3 nzcommsuomou FOR USE :

L 105 an cm.llcnl primer for blust clearied steel work and is highly
L rccommcnded I'or usé in combmauou wuh Copon EA 4 Iumh in severe corrosive environmend.

01*‘ EAIN [1

R

o ”;Rcddjsh Brown

: ‘Lo Gloss ‘

1. 60 (for m:xturo of Baso and Hardcner)

H -_ 63, 0% by volume (for mlxturo of Basc and Hardcncr}

-

3 Abrasm blaalmg to mlmmum Sa 24 Itisim
i the standard should be mainlained until the
- applied.” If the stecl changés colour or rust bloom begins .
oo to form, it -will be necessary to reblast the steel.
= sutlace must be dry:and free from abrasive residues and

‘ “{othcr conlammmls bcfore the painl’is apphcd on.

tlanl that.
¢ paint is

“The

o parls b volume oI‘B.xsc w i part by volume ol‘ Hardener,
- Bage' wi

~Hardener to be mixed lhOI'OUBhI)' and stirced

. 'cominuously for 13-2(} mmulcs prior (o applmauon

e

- COVERAGE wrru A LOSS ;}.

6-? houu aﬁer mnung at 25°C~30°C

'-.60 -80 microns for dry ﬂlm
\'-’95 125 microns for wel film

!0 7 m?lhlrc (for dry (ilm lhlckncss o!‘ 60 mlcrons)
S '8 0 m’!litm (for dry ﬁim lhtckness ol‘ 80 miceons)

8, 5 m'[luro (for dry !ilm tiuckncss of 60 microns) -

' 6 4 m![llue (for dry Hlm lhchncas of 80 microns} -

. , (l‘ lmso values are calcu!u(cd buscd on the above theorelical -
_.coveruge and  loss factor of 20%. " The actual loss factor

" for a particulat job may vary depending on the application

2" condition; method and tcchmqur surfuce condition; as
Sl as)the slructure .md dlmcnsmu of |hc ob;cct o be
: :coalc SR . o

o co‘at.‘. R

T MALAYSIAN ASSOCIATE, OF COPON INTERNATIONAL LTO Cantral Offica: London



 GUIDING DATA FOR,

THINN[’R i

S0

L ENVIRONMENTAL

CCURINGfiMEAT T

[T

~'CONDITIONS DURING =~ -
APDLICATION

| CLEAMING SOLVENT .

| STANDARD PACKING

N

i inoating the previdus coat of Co
R 1

sl

dhesion,

A the previotis Coat of Cop

Iy ug suon a8 passibie uler

Y

L
¢

1o
i

© Dry 1o toueh
_Dry to overcoat ¢
" .Diy te handle .~

© 3 Diing

-1 Brush eolier, compressed: alr spray und airluss speay. o
Preferably Use airless spray if @ thicker cont is required »

iy ong wpplication,

o Brushy roller and comprassed uir spray generally lead to
© O Jower il thickness, so more applicutions may be tequired
to obtwii ki recominginded thickness:per comt '
Pelivery Pressure ¢ 140-170 kpfom?
- Tip. Skee
- Spray Angls
S A . [

- S_:A"!:‘H 'l'Ijit}ncr__

1 0.0150.017
160707

"Ndrniulljf no t'hi_mi_in.g_is fequired if application is by

airluss spray.  Where thinning is necessury for workability
use ubout §% thinner by volume for application by brush,
roller and uirless spray; and 10-15% thinher by volume .

for, compressed aic spray.

1~14 hours -
Minimum 16 hours
16 hours °

e Puml film thickness of ¢ x 80 micfons when dry, takes 6.7

days to attain full cure. For thicker film, the curing time

- will by longer, In all ¢ases; higher temperature will shorien
< ond lower temperature will lengthen the curing time..
-+ Expusure of the coating to waler, chemicals and abrasion
~ . shoukd be avoided as far as possible before full cure of the

CD&liﬂg. L SO T

1)’ The felative humidity duririg application skiould not

Cekeced 8570 o : C

During application of the paint, naked flames, weldiny
T Coperaiions ‘and ismoking should not be allowed and
“udequate ventilation . should be provided,

-SR.-'-IB"-l-"l}‘h‘inn.c_'r:” ﬂll':u.luipm_cm'should be cleancd out

.with the thinner immediatoly after use.

4 litres of Bass and 1 litrs of Hugdener, -

won Mastic Red Lead Primer should be done with 67 days bui
 hug:beon altowed 16 houts' drying. This'is to ensure propec
8] oit Mastic Red Lead Primer has bestt left gxposed for more than 6-7 days
oA desimble te roughen it by dry sanding with sund-papér before it is overcoated. ' '

T sbove information is ghven th thio hest of aur knowledge based “oﬂrl'uhe_)rqit?ry tests and hgatclicni'
Ckptences However, since wo cannat anticiputeor control the many conditions under which our

R products may be used, we do not guauntes 1he accuraoy of oue i_h_!‘ormation' or the suitatility of vur

- produets in-auy given condition,

“ W tesorve the right to. alter

the givin data withou h"’_ﬁ“’---ﬂ-.’.' L

669



Protective No. 1,225

R ‘{g’\;{: s
i "'."'-.4'»,',‘-‘; ';‘If

NIPP

- panticularly

rly. for maxinmum gloss and colour Icteh_i_idh, It is highly resistant 10 solvents, acids, _

alis, oll, salt waier and abrasion,

ON POLYURETHANE FINISH =~

emasan Policetana ..

on Polyumthanc[“umsh Is a two-pick polyuretiiane based coating. 1t Is a high duty finish

i ‘;}_p;jjfi;js‘IQL*CHAMdERiSTiCS OF PAINT

. {Plkase Refer to Colour Card) -
“High Gloss | |

| SPROIFIC ORAVITY ¢ 035 115 (Depeding on Colous)

"MALAYSIAN ASS

A '

S dea

& Sc‘:il_d and Metallic

 RecomMENDATION ron s
| SURFACEPREPARATION

o S before applation of he paini.
o MIXINGRATIO

" Tor sieet surface I must first be primed with Copon

'EA-9 Red Oxlde Primier before overcoating with Nippon

i " Polyurethane, For concrele surface primer is not necessary,

I is inportant that the surface- must be cléan and dry L

-~ For ﬁfli(é'é_ﬁd_lfgﬁtféoliou__rﬁs,.ft_ is 8 parts of Dase to { par
of Hardener by weight; for deep colours, it is'$ parts of

- Base o 1 part of-Hardener by weight, Base and Hardener

-

- "

T

Clasasealer)

: -10'be mixed (horoughly and stirred continuously for 1520 -
o ‘!jginulqs'_pri_or._gp applieation, .~ ‘ T

. POI‘LIFB B e 3"’::"'_2 3 'hb'ulf"s ;'@’ft_@rjhlx_l_ﬂ;s at2sc, :

Lo o

__'A'hh:r_oxhﬁatcly 5 %'_6.5 wi/litve _ L
. (This Is Just an everage based on application by spraying
~.cand for dry filim of 30 microns'thick), . -

-2 coats (tl:i case of concrete surface an extra coat of dilute
- Nippon Polyurethane {100% thinning) is recommended

“Preferably compressed nir spray, For touch-ip, brush

- #pplication is acceplable.

~ Nifipon Polyurethane Thinner

- &l spraying and-up 1o 10% for brushing,

Thiﬁnpr_ iddiliﬁﬁ :by volume ls 60—-!00%’ for compressed

OCIATE OF COPO@'} i(l;lrenwmo'um LTE. Conlal Offico: 1 andan

E i




o '25‘0 - 30‘C

RECOMMENDED DRY’ mm' S0

¢« Diyto Touch - Approximately }-hour
- Dry to Overcout ~ ~ Minimum 2 hours
o o S oDy o Handh: e 6 hours
" GURING| TlMﬁ AT ) L Fully cured aﬂcr s =6 days

CLEAN]NG SOLVENT

an

Nippoi Polyurethari Thinner
.’.'_-STANDARD PACKING 120 kg (Base and Hardener)

o Overcoaung the previous coat of thpon Polyurclhanc should be done w:lhm 5 ‘days but prel‘erably |

- “as soon” as possible aflcr it has bccn allowcd 16 hoirs dry!ng. This is o ensure pmpcr intercoat
o adhcszon‘ Lo : : :

',Thc abov¢ informanon is, gwcn o |he bcsl of our Lnuwledge bascd on !abomtory tests and pracucal :

cxpencncc. Howcver, sinec we ¢annol ‘anticipaté or control the many conditions under: which our

. praducls may be used, we do not guarantee 1h¢ accumcy of our mformnuon or |I\c suuabﬂuy or
"our products In any gwen -:ondmons. : - .

- We rcscryc lha ﬂght to alter lhc gwcn data wnhout notlce.

;
T 1 .

R .

. ]
. 1 E

e



cupou_, EA-S FINISH
“Cat: Kamasan EA"

5. :

Copon EA 5 Flnish is a. lwo pack amme adduct cured hu,h bunld cpoxy coanng It ¢an be easily

AL Ipclrblcum products

Pswst(:AL cuumcrumsncs oF mm;
T CoLolR |
':gr3TEXTURE .
U sPROIRIC GRAVI’I’Y i
= "‘*‘::ié'souo CONTENT

Toocew

““applied up to 150 :nlcrons in‘one coal ll is spccmlly formulaled f‘or internat lmmb of tanks holding

o Wh:le or Lnghl Grcy
".:"!Seml Gloss
i 24 (for mix!ure of Basc and Hardencr)

o 38% (Ior nuxlure of Base and Ildrdener)

o Rncommnmﬂon FOR usxs '

POI‘ LIFE

. RECOMMENDED FILM
o _‘.'s‘mcxwﬂss PER coxr

0 THEORBTICAL CGVERAGB" .
AT RS 2 5 m'/lllrc (for Dry Flim Thu.kncss ot' 150 :mcrons)

| "":--‘_;COVERAOB WITH A LOSS
> -j_gmcmn oF 20% o

-

L .."j-j"sunFAca przemmnon

7 MIXING RATIO

Surl‘ace to be coaled inust t‘ rst'be primed with 1 coat ot‘
o .Copon EA:9 Red Oxide Preimer. The primer must be clean

; " ang’ dry before overcoaied with Copon BA-$ Finish, If .
© 2 7+ the primer Is damagcd 1t must be touched-up according

D e

Skt

e

o the. spcciﬁcmion before apphcanon of Copon EA-S.
o --f-:.l‘inlsh Ly : '

5 paris by vo!umc of Base lo l part by volume of
'_‘Hardcner. ‘Base’ and’ Hardener ‘1o be mixed’ lhoroughly
- _‘___’and ased for 20 mlnuu:s bcfom applicatlon

?'_‘_;-'6 - 3 hours aflcr mixlng At 25 s 30°C

-',,80 - 150 mlcrons ror Dry Falm
2l0 i 395 mlcrons for Wet Fnlm

‘8 m'fhlrc (for Dry Film Thickness of 80 m:crons)

1_'_."33 m'/lilre (for Dry Fllm Thickncss of 80 rmcrons)
j20 m'flilre (for Dry Film Thukness of 150 wicrons)

':(Thcsc valucs are calculnted bascd on the abovc theoretical
coverage and a loss faclor of 20%, The actual loss factor -
- for & partlcular Job may vary depending on the application

- conditlon, method and technique; surface condition; as well

o us the structure and dimcnslon ol‘ the object to be Loalcd) '

¥ MALAYSIAN ASSOCIATE OF qogoﬂ(}:gtﬁﬂ_mmnn LTD, Conteat Gllico: London



- fnnvmo FIMB AT

No, 09‘ ccms

-

B A_PP_LICATIQN -fMETHdtis g

- ,rc;uthc DATA FOR
L 7..AIRLESS SPRAY-

B :]TH:NNER
THINNING .

S me

25/C — W0°C_ -

o _cuamo TIME AT
Cas—gve o

e

o b Zeoaks

Bruah, rol!cr. compressed air spray and airless spray.
o .l’rcﬁ.rably usé alrless spray If. a thicker coat is rcqulml in
Loone applncauou

o '_Brush, rolle:r. compressed air sprty generally lead to
: C fowkr filtr thickiess, $6 more applications may be réquired

10 obmin |he recommended ihtaness per coal.

_' Dclwery Pressurc CU 140 = 170 kg/om?
“Fip Siee 0 10018 — 00177
_-'S_pray_;ﬂ,u‘ng!e o 60'-—-?0’ '
' -‘.'SA.'55"TI1'innc"r '

' Normally no thlnnma Is. requlred for airless spray.

Wherc lhmnmg is ‘fequired to nnpmvc workablmy. use

-2 about 5% thinner by volume for application by-brush,
~roller and alrless spray; and 10 — 15% thinner by volume
for appi:cn:ion by compresscd air spray. :

g Dry To Touch vy Approxm\alely 3 — 4 hours
- Dy To Overcoat ¢ Minimun 16 hours
_ 1Dry ’I’o Handle ~;i16 hours o '

“Paint rlm lhlckncss of 3 x 150 mcirons when dry mkes: :
. g minimum of about 8~ 9 days to attain full cure. For
' ‘thlckcr hlm. ihc curing ume wiil be ionger

In ali cases, higher Iempera(ure will shor{cn and Iowcr _

¢] APPL!CATKON

o CLEANINGSOLVBNT _' LEUSA 63 Thinncr. Al cqulpmem should be cieaned owt wuly

. the. lhlnncr Immcdlatcly afier use,

:4 |7 lilrcs ol‘ uase wizh 0 83 Hlm ol' Hardener :

- STANDARD ACKING ¢

wmperaiurc will- leng!hcn th¢ curmg tlme. _

::'.'Exposurc of lhe pamt ﬁlm lo water,-chemucals and
'+ abrasion” should bc avoidcd as_far as posslblc before it
| 'ls fully. cuned : '

.'.‘"ENV!RONMENTAL CONDIT[ON x' ”'l')j.ﬁ The rclath'e humidily during apphcauon should not

-~ bé more than 80" — 859,

 2) ~ During appllcatlon. naked ﬂames, wcldmg opcrations
“ - and. smoking should fot be- al!owcd and good_

. _vennlatlon is ne¢cssary.

- .

613



B 2j_-"'mx'runn

| SPECIFIC. GRAVITY |

soup. CONTENT

S i ko

URFACB PREPARATION

-_ Nippon Zlnc R!ch Primcr isa two-pick epoxy nhop prlmor !‘o: use on abraswe blasted steel pﬁo'r to
;'_apphcation of final paiat syslem. It is reuommondod whou high level of corrosion fesistance Is

Lo

- K

;]chommnmon FOR USE

' P'rdwuivc No"i 201

f'?“ PHYSICAL cmaacmmsncs or mwr
. COLOUR Silver Qrey

Matl . ,
'  2 02 (t‘or mlxtm of Base and Hardener)

-2 0% by volumo (l‘or muntuw of Base and Hardcncr)

¥ - ?_Ahrasl oblmln;to nummumSa?i The stnndard should -
“be malntulnsd watll the paint is applied. If the stect

. ohangw eolowe of rust bloom begins to form, it will bs -
| Tecasaty to to reblast the steel. The surface must be dry and

R POT ure

RHCQMMENDBD F!LM

ey -';I-'g'raicxnsss PER COAT

. COVERAGE WITH A LOSS ;_.
| _-.FACI‘OR OF 20% -

1] R

{yes from kbeasive residues and other contamumu before

- fhe pdnt 18 applied-on.
*_';_:_3;9 parts by welght of Base to 11 pam by welght of

Bass and Hardener o be mixed preferably by

pomr ttlrrins and stirced. continuously for at least 15
- hinules boforo npphcahon

810 hours er mmng at zs°o-30°c

o 29430 mlcrons for dry film
- "__:':80460 mlcrom for wet ﬂim o
 YHEORETICAL COVERAGE. &

AT RECOMMENDED F:LM S

S _"_12 8 m’ﬂxlm (for dry ﬁlm lhickncss of 25 microns)
e THICKNESS

'6 4 miflltm (for dry film thicknm of 50 m;cmns)

10, 2 milhm (for dry ﬁlm thackncss of 25 mwwns)
- mijlltro (for dry film thickness ol‘ 30 mumns)

' (Thm values afe calculated based on the above theoretical

- coverage and & loss Muctor of 20%. The uctual loss factor

Toal

o fot a pasticulst job may vary depending on the Luapluaucn ‘
- condition, method and technique;  surlicy con

iltung as
well an the structure and dimension of tho object to be

| MALAYSIAN ASSOCIATE OF covq?rz INTERNATIONAL LTD. Ceniral Otiico: London



CNOLOF COATS ' . e

~ RECOMMENDED
o APPL!CA!TION .M;E'I‘H_ODS E £ Brush, compressed air spray or airless spray.
GU'I:E-)fiN:C‘;DATA.‘FOR. i Delivery Pressure 1 140-170 kgfom?
CAIRLESS SPRAY.© o Npwls Tip 1 0.015%-0.017¢
N R ' ’ Spray Angle - 60°-70°
© THINNER { SA-6S Thinner |
T.‘H.IN.N_ING I necessary, udd tip 1o 57 thinner by volume for appli-
: - cition both by airless spray and by brush: about 0% -
- : _thioner by volume for compressed air spray. '
_ _DR_YING'_-T!_ME AT S :.'Dr.y lo touch ! Ahproximuicly 5 minules
se0°C Dry to overcoat : Minimum 10 hours

“Dry o handle | hour _

CUI.Z'INCI‘_I TIMEAT o O Full cute lakes 56 days. Exposure of the 'co_ﬁting to

g 25°C-30°C _ ' ) . witter, chemicul and abrasion should be avoided us far as
L SRR -'possible before it is fully cured, .
- ,EN?]RON_MENTHL' I e ) The relative humidity during application should net
. CONDITIONS DURING - " be more (han 85%, e o
o APPLICATION L o _ o
DT - 2). During application of the paint, adequate ventilation
i : R Is;ncccssarﬁ;. naked flames, welding operations and -
T TR smoking should not be allowed. R
_CLEANING SOLVENT tOSA6SThner o
LT g “ Al cquipment should be cleaned oui with the thinner
IR ' _immediately after use, ' -
~ STANDARD PACKING = . : 8.9 kg of Base with 1.1 kg of Hurdener,

*The above information is given to the best of ouir knowledge based on ktboralory tests and practical
-~ expericice, - However, since we cannot’ anticipite or control the many conditions under which our
- products may be used, we do not guarantee the accuracy of our information or (he suitability of our

- products in any given condition,

' We reserve the ﬂght 10 alter the given dala without notiee. -



~ Protéctive No. 1,223

coPoN ARUCO_AT

- Copon Arocoat is a lwo pack h:gh'bulld ¢oai tar epoxy coatlng 1t can be applied up to {50 mtcrons
[ or evei thieker in-oné ¢oat; aid is Intended for immiérsion and non immersion services which require
: cxccl!cnt protectlon agamst frc:.h and salt water, abrasxon and Sp!ash&s of corrosm chemicals,

) Arcas suntable for thls apphcallon includc marmo structurc, shccl pllang, sh:p bottom ptpclmc ballast
.',tank scwago trcatmcnt plan!, clc ' T _ .

PHYSICAL CHARACTERIS’I’!CS OF‘ PAINT
"._f_'COLOUR L ' : Biack and Brown |

Py Scmt 0!035

o l 27 (for mlxtuw ol‘ Base and Hardcner)

Cewl

'j_i_-_:SPBCIFxc GRAVITY o
SOLID CoNTENT

Y

630%by yolum__n__ (for. mixture of Base and Hardener)

St %ucommomou FOR USE

*f._sunmca PRBPARATION L !f.',"::'—-.‘For Sptimay Ferformance, sbrasive blasiing (o Sa 24
e s dgsuable { abrasive hIasImg is not possible, wice-
> S g : ' o brush to St 3 is uscn!ml :

R For concrete, bght abmswe blasung is bcsl to remove all

. i oprevious coatings and chalk, I blasting is not possible, -
- aew-and uncoaled concrets surface must bs elched with
- approximately 59 phospheric “acld solution. It should

"lhen be rinsed’ thoroughly with ¢lean watér, and allow 0.
ry oﬂ' complc!ely bel‘orc applzcauon of Copon Arocoal

185' parls: by Wcight ‘of :Bass to 13 parts: by wcight or‘
JMurdensr, “Baso and Hardener 1o be mixed thoroughly

koo
LT and slirred conunuOus!y {or 15-20 minutes before use.

‘_15-20 houu after mixma at zs°c-30°c

T OMME NDEDF[LM Da i 80475 mic:om !‘or dry flm .
-"'-;_-_‘ETHICKNESS PER COAT .. .~ !20«260 microns l‘or wet film | -

e i

o ."'_'THEORETICAL COVERAOE; | 'f":_:__rs 5 m?/IIlre (t‘or dry film lhickness of 80 mlcrons)
'-il--,?glgsgggéMENDED FILM-‘ -_3 9 m’lhtro (for dry ﬁlm thickness of 175 miccons)

l.-,.'f_c:ox'BRAGR WITH A LOSS .

R 6 8 m*ﬂi!ro (for dry ﬁtm lhlcknesa of 80 mw:ans)
. FACTOR OF 20/

o .t mﬁlllm) (for dry film thickness of I'IS microns)

© MALAYSIAN ASSOCIATE OF d(){POfgfl‘NTERNATIONN LTD. Ceniral Offica L ondon



o NO. OF COATS.

RFCOMMENDED

APPL!CJ\T!ON METHODS

. GUIDING DATA FOR
© AIRLESS SPRAY -

 THINNER

. PRYING 'rmn M‘
25°C0°C

cuama TIME A‘T

S S“C-30 C

5 -':ENVIRONMENTAL

" CONDITIONS DURING‘:'« PR
APRLICATION

' STANDARD PACKING

. iculur job may vary depe
.. coiidition, mithod anJ tcchn:qu¢. surracc con
SO el s e slructure and dlmcnuon of the ob}ccl to be
: co,ucd) .

(’I‘hcsc vatu:s are calculated bascd on the above lhcorcucal o

coverage and a loss faclor of 20% The actual loss factor

for u pacti nding on the atrphcauon

ition; as

‘ "l 3co.1ts

i Brush, rollcr. comprcssed pir spray and alrlcss spra
.‘.Prel‘embly use airless spruy il a thicker coat is rcqunrcd in -
ong: uppltcauon. ‘

L Bruah foller, comprcsscd air spmy gcncra!iy Icad o lower
S film l‘mcLuess. so more applicutions may. be required to

obtain the recommiended thickness per coat.

. For coating over ¢oncrete, brush must be used for the
- first coat to ensure good pcnelralnon of ihe paint inlo the

- substrale

C A

- Dclwcry Pressure :". I40_~l10 kg!ch |

o Tip.Sle t0.015%-0.017".

. Spray Angle . 1 60%70°

SA-I8 Thinner

Norma!ly not_required for alrless spray. Where thinning

e - is necessary. for workability, use¢ about $% thinner by
-voluime for application by brush, roller and airless spray

and lO—-lS% thinnes by. volume for comprcsscd air spray

: _.'_":Dry ' touch "1 113 hours
. Dryto ‘overcoat

“Minimum 16 hours

'_Dry 1o handle : 116 -hours .

. CLEANING SOLVENT =t

i For'a coalin[i ol‘ 2 X 175 mlcmns. fuil cure takes 7 3 days.
~Thicker cont

~ casey, higher temperature will shorten and
-~ ture will lengthen the curing time.

*Exposure of the paint to water, chemicals and abrnsmn
. thmlnltid be avoidcd n far as possxble before l'ull cure is
o ..‘_aua it _

ng will require tonger curing time. In all
Eiowu lcmpcra-

_"l) The relativa humldlly dunns appltcatmn shoutd not

bo more - than 857,

- 'ﬁ 2) Durmg applicalion of Lho paml, naked fames, weldmg

_operations and smoking should: not bs allowed and
good vcntllation uhoul be prov:dcd '

: SA-I.B Thlnner. Al cquipmcnl ahould be clcancd out
o wilh the lhlnner Immcdlatcly after use. :

- 5.4 kg of B_aso with 0.95 kg of Hardener. -

6~17



. . Protectivé No,

ARy

4. 0
T

P

. OY&'rcoaiing lheprcvlouscoa! olf', _Copdh Aréco’al.‘shéuld he done within 6-7 days but p,rcfc.rably as
- .%00n as possible after it has been allowed 16 hours drying. ‘Thisis to ensure proper intercoat adhesion.

e it‘the [i_r'cj\‘fr_i()tis"_cdql of CoponArocoalh § _jbe"c'n'_ ‘l_‘cl‘l :ék{ioség‘l_fér”:ﬁn're than 67 d;ijfs, it is desiruble to

. roughen it by dry sunding with sand-papei before it is overcoated,

© The ubove information is given (o the best of our knowledizs bused on luboratory lests and practical
experienice, “However, sincs we cannot dnticipate or control the many conditions under which our
“products may by used, we.do not guaranlee the aceuracy of our information or the suitability of our

L produdts in any given condilon,- - - o R ' : '

T We reserve the right to aller the given daia without riotice.

| MALAYSIAN ASSOCIATE OF j%OP,?g INTEANATIONAL. {8, Contial Olfice: Lordon:



NIPPECHLOR ANTLFOULING

~ Coda No. 2201

R ;'Fluh Polnl
o Colowt e
e -»V'-::'.s“nd“d chklng _ :
i Sumco Prupmtlon - : The surlaca faust ho cmn and dfy. lree lrom greass and on :
ii_";%?_”'-_Patni Pupmllon .‘: ':' N

CUses e i
[ - barnacles and algas.

- Spuchl Fastures

. .‘t‘i'i'i_r'ﬁjérii. _rn'.w_."a_a'_:? -

f Non-volatllo Conimt |

: '_-"Thoomlc:al Covmqi?;:” =_

S _Spccllte Gmdy

' Thinnee

L -

L A hlgh loxlcily antl- ioullnu tormuialed wlth a combination ol _
_V'chierinalsd tubber and - other resing. - toqether with cuprous.
oxlde and organic toxlins, - - _ ‘

Proléellon o, shlp bollom agalnsl kwllng. auch a3 ahelis.

i

o '__'.'-':'rhe Incotpofalton of cuprous oxlde prowdes protectlon agalnst
' _shelks and bamaclés and ornanlc toxins agalnsl algas, .

S Seml 9!0533. T . .
' 40 mlnu!es af 20'0 or a0 mlnutea at 30‘0 '
| . _ 3 hours 8 20 C or 2 hours al 30*C.
o 'O?‘.’éﬂ.‘_.’f‘.‘:ﬁ;-i_'ﬂ?.i'z?‘-,'i .:_: ) houra At 20‘0 of 2 hourt st e

© - Mikikonun 6 Hoira @ '40°C b1 4 hours at 30°C,
_Maxlmum 1 daya nt 20‘0 Of 5 diys at 30°C.

; 60 8% I;y voluma

R ,_.35 mlcmnu
‘Fum thck

e LUB0 mlcrona. :

| o2 sq. melras per lllro ‘
ff.A"'Pncilcal chmu' = L0 s, molfes par lItre (toss fackor i
| jjaa kg par e,

E ":_'—'2901 Nlppachior Thinnar. N

e -"_'f_f.fzs I |

e Brown.

_ ja Iiltea and 20 lltres. o

-;',Raldy lor uu altar lhorough allning

MEMBER OF NIPSEA GROUP

- HONGKONG - INDONESIA - JAPAN - LIDERIA MALAYSIA :
PHIL!PPINES SINGAPOHE S KOREA SPAIN SAI LANKA: TAIWAN THAILAND USA
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Code Mo, 2201

o i -Appllcatlon-—‘
B Alrless Spray

_ ,ﬁppilcatlon-—-‘ o
- _:_Brusb of ﬂollﬂi S

R ‘Pucaullons o

Nole

- Oaﬂvery Prossure: - 140—170 kp/em2,

- Tip Size: - - 0.017" at 60° angle,
S RT 0.019" a1 60 or 70 angle
v -Dh‘ufion' S R | Lo T

; Fﬂm mickncss-owu' . 85 mlcrons per coat,

Dry. - B0 -microns per coat.-

"”_""b!luf!on' '4 o | 0eab%.. _
S conlalns \foiatlle and Inllammablo solvents. Ensure adequale

o \'vantliallon durlng ‘use, aVoldIna nuked l!ame. weldlng opera-
o dlonisand. olher dlres. :

Avold contact with skin and cyn Should ihla happan. wash

o immadlalaiy with, wialec thoroughly.

~- Values glven are avarage for relerance.
- Actual values may vary, depénding on condltions.

memaen OF NIPSEA GFIOUP T
-HONGKONG INCONESIA JAPAN LIBERIA MALAYSIA
oot PHILIPP!NES SINGAPORE . KOREA SPMN SRI LANKA TAIWAN THMLAND USA
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Table 6-6 ULt I‘a~heavy~duty goating .

o _ We are glad to :nLroduce MI~3000M and HL~6000H.
"(Lhe Ultra hcayv duLy and resistance-lo-abrasion coating)

'Hf;whlch Marusod Neavy . }nduqtry Works has developod with Lhe

”Fflgggtperms_exverxun9g and‘goncentrated,tochnoloa

_ Nc generally used (:Oaltar ename} painbL in ecarly,
Ctare epoxy paint in l@te as antlcorr031vc one. ~Although
iﬂthe Lar epoxy palnt ‘has the excel- anLlcorr081on for sea
uater bncause tho mombrane of thi painL is soft, Lhe .

:Tﬁroulnng and growth of shellf:sh happen..

- Conqequently damage and: 9cal!ng of the membrane
4ﬁoccur whon wo remove them ﬁnd ‘Wo nead a great cost and.
-;5iabour for repalrlng ' '

To ﬂoive thcse proh]ems. Marhqei haé developed

_F: HL BOOOM(unsaturated polye Ler-base resin «coating)and
VoML GOOGH(gIass epoxy resin coaL:ng)a:Lh superior adher-
'5{ence and: mechanical lnLenSILy -Natufaily they are

atntenance free

- . 1hese new prnduchs havé been:u<ed'f0f Lhe'cirtulf
ufatlug sea water sysbemq of thermal and nuclear power sta™
“t:ons maring structures and floudgateq since 1978. -And
 ffMaruse1 has beon givon high estimatlon and ‘appreciation
_from cu Lmors [or this decade ' R

E o Please |nquire Marusel. i yoﬂ have any Lrubles
“Gto the coatlng for sea‘Water ' '

6-81



‘lE *;3 0 0 0 M k PonesLer haqolﬂosin

'“*tﬂfﬂitra hean duty Coatlng

:,,”'Thl M!*3000M vinyl oetar Fesin haq chem!ca!ly
_hincd with Lhe ¢U|faco of glasq fldkc s th Lhree-
ﬁentlonai nothng compoundq _ Berause Llaav flakes are
1tﬁé coahlng,.ii is. d:fficult for wator, chemical tig-
'.Lds und ga to pehcltato Lhe membranc of FL. - Adad this
”‘MI'BOOOM h more poworful anlicorrosion bthan any olher
'm;palnts - ‘ o ' L N '

This new product offors Lhese advantages:
'u‘%%ifﬂh%lcéffﬁéivé'qUa]iL{ for fong terns
o *?ff$ﬁﬁefiﬁﬁﬁhﬂhbéibh:£o'surfédo'of‘stoell

.= Superior resistunce Lo abrasion

':L {?§%~ﬂbbfnotéqoméjqff wl£b”hécih]Cal shocks
"-ggFjgﬁlﬁﬁjjﬁj t0jﬁ§fiQﬁ§‘thurmal pbndiLiqﬁs
Jooo Nardeniag ab low temperature

) “=e" Eagy - re ph i n‘}l',-‘i"_ilg-_. o

6~82



- _Z(XJ 3(1“55/ cm’

S le-se x Lre/c

ies
g rﬂ )(m'a NOTE

s K 7u3

L _ar__nl,ss

R 'Antlcori f)blOIi (#’IU Carbo“""'”"‘ 200kz.)

e _'lmpact(bwcf Xl/.a’ >< 5(}cm l:ms;ht) j

e

e

Lome o
0. K.

Tais 6 o2

],a,, j.. hagh humuht,y for 10 000 hourq
Ponal,ration test Lo 95’( mty wai,er l'or 7 dd)‘“ ' :

' Cool hedt repeatmg tost 20 timc

: stmx m cmucm lluum {roiz 3 nms)
jEes -:. 15% t:ali, mbar'

Y 20%~uc|

g Ikndmg Ilmlt, :‘- R

o imde'r 0.05g7:¥f/2-1u :
ovcr ?Okg/ <mF '

JIS K 6301
315 K 911
NS KSH00
ASIH D 968

Dupont. Impact. Test

315 7. 0208

Tonsile velocity 25um/min’

- ML-3000M

wator for 10 000 hours _

| Ponetration tast to GUC-clty-wr for « ienth

o e e Wels i o e el e il e = B B L

e EFL PRI PSR  e ..._. T P

o 10% uzsu,,

)% Nu()ii (for 5 ﬂK)IIUlb) e
(,nldo (n]

Gaﬁoi._il'w o

g

mmm

o
o

"

T L s
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!‘Thf Ml GhOUH"ﬁure'hpuky resin has shrongly
<o hpned wiLh Lhe ﬂlasq flbors.-is Vorf'hard and flat
',_hace ‘ And jL has thc superlor res slance to abra-
_snon and nhstpﬁl;IuL u“itv

ffThiéﬁhéwfodecL_Qf?er3‘£HOse'ndvantagcsd‘

-}5fe“n Ticor1031ve qn l:1y f0l ibﬁg terns
'fj&;-jgupeﬁjdk.gdhééioh_Lo?gurfACQ of steeol
i == Supérior resistapce to abrasion.

= Superior thickly painting
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z@@;, 
e
Bom

B g it

o
{15 K 7113,
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{ 15 ¥ 5400
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it e e S e s merice s gy e
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v
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P

5 Chem lca I 0 p e.r, l ie s

__‘; som n cun-ucm, uqmn (mu 6 M:JNTHS )

’5% Nﬁﬂll(for 5 moni,hs)

2 s e A

TE‘iTi”:“ " -
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:under the name of Kblpota lekr 1ndustry Co., Ltd., and was renamed Marusei
d "try“ orks, Ltd. In January’ 1962 Since then, a$ an all-round manufacturer of pipe and steel
YIS, -{Marusei has béen- engaged i the ‘deslgn, manufacture and. mstailatron of a wide variety of
glng_from steel water plpiig o’ penstocks large dlameter stesl pipes for thermal and nuclear
inie pipes and spiral cofrugated pipes, fittings and also eéngaged in the design, production

i :iiataon of varlous: types of gates, water: treatment, plant bridges and steel structurés; products which

__,are widei\} exported and onjoy a ﬂne reputatlon both in domestlc and overseas markets, )

o ;Jurlng 1969 to 1972 ;-we have deveioped and cultivated the productron technrques, and advanced mto the
_ .-'-_ffrelds of flttrngs and heat exchangers L : :

: In June 1980 the Yao P1ant Was moved to Harrma in order to produce Iarger steel pipes, ano fdbm,atIOn of
' 5_1'.:p|pe frttmgs and steel structures - ‘ _

In: the fUture ‘as m the past it er conﬁnue to be Maruser s gurdlng pohcy to develop products which wrll
L play an even greater role 1n the progress of every frcld of mdustry : : '

i Company Name. MARUSEE HEAVY lNDUSTRY WORKS LTD

~+Head Offac_e R [0 Tsurumachl 1 chome Talsho-ku, Osaka Japan -
R R VTR Phone._ 06-862-3171 . jf;{'-'_::._‘ e X
T Telefax: (06-851-4636 T

Presiderit: - - - Daizb Odawara - '

~ Established: . October; 1960 L
. Capital:. - o __'¥ 750 000 000 (pald up}
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Branch Offices & FactorEGS' _ ' L
Tokyo Office. - ele’ Ehara Bldg., 67, Kaji-Cho 1- Chome, Chiyoda Ku,
_ . Tokyo, Japan

,f .. Phone: 03.2B64.7911 -

s Telexs 222’2497 MARUSE . J

s Telefax 03 254 7918 :

fc/o Nagoya Kyogin Bldg, 15 22, N:shnki ZChome,
: "“Naka~l<u, Nagoyay Japan

'c/o Mlhlro Bldg, Kita Nuyo lehi 2 Chome Chuo Ku,
AR tSapporo ‘Hokkaldo, Japan
e s et Phones: 011:261-8841 :
"7 Hiroshima Office: ¢/o. Miyako ' Bldg., 122 Honkawa Cho 3Chome

e e Nk g -Kis, Hiroshima, Japan : :
e T Phone 0822- -94-2880. : _ |
© . Sendal Office: . o/o Sendal Hokushin. Bidg., 6-10, Uesugt tChome,'

S D T R ;;Sendal M}yagl -Prof., Japan

RIS SL DRI -',Phone' 022261 1430
S _'fr;Tsu:r'd"rhéehi__3'l'=‘lant' 1:40;, Tsurumachi 1- Chome, Taisho- Ku, Osaka, Japan
TS 2b vt phonet 066523121 |

2 6 Niulma Harima Cho, Kako Gun Hyogo Pref Japan
T _':\Phone 0794 36:6301. :
'_rkzuo'mant:- 124412, 1z2u9 2-Chome, Ta:sho Ku Osaka, Japan

T T e ":'Phone' 065546921 S

L 'i'*-’_'fStock Ho!der b .' Lo S
U Marusei Bussan Co Ltd T j - 655,000 shares
S Kubota, L, - S S -~ 280,000 shares -
oo Nigpon Steel. Corporatton Lo.l. . ./200,000shares
L Kawasaki Steel Corporation’ o 200,000 shares -
. Nlppon Life Insurance Co. . . . .. o . 75,000 shares
“H. - Sumitofiio Life Insurance Co. S e 75,000 shares
L Takenaka Komuten Co., Ltd ' . .- - b0D,000 shares -

Hokkétc_io_bfﬁ'cé'

'_Correspondent Bank S

* The Sumitomo Bank, Ltd,, Head Ofﬂce _' S

“The Sanwa Bank, Ltd., Namba Branch .- -

<+ The Dai: lchi KanQVO Bank Ltd., Namba Branch

. :-The Mitsublshi Trust & Banking Corp., Osaka Branch
ST -Tha Sumltomo Trust & Bankmg Co Ltd Namba Branch

s "'a‘e‘ of Works' e el S
‘ Nameof Plant -~~~ o _Site_’(m’) R Building (m?}

i ©_Dalichi Life insurance Co ST U30,000 shares .
S : REE R 35,000 shares _

o ‘J'_"--;:""_&:-.‘Tsurumaché Plam Lo 38400 - . 21800 .
~CHarmaPlant o 105,000 - 35,700
lauoPlapt - vt 3200 2,200

"'_'.‘_'fTotat o 146600m?  69700m?
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"méchan!cal 'rake, Gnt collector anary and final sludge collector Travelhng screen for
eoolmg water inlet for’ tharmal and Auclear power station, numerous other equlpment for municipal,
5._n‘ust_ lwate ‘pply, _Sewage and mdustrialwaste treatment plant

ST }‘;_4, - Architestural omce
s ‘;Consultlng, nglneerlng, Deslgnmg and General contractor lLlcensed fil’St class architect)

B.-; Welded Stee! Plpe Dwasson (Har:ma Plant)

-y Engineering, Manhufdcturing and [Astallation of; '
: _"-":.'Wélded ‘steel pipes - for. mumclpal Industrial and agrucultural water supply, H:gh tension steel pipes for
- ithermal. ahd - nuélear ‘power station, Penstock - for hydroelectric power station, Columns and pales for
7 construction; Steel pipes for gas, chemical and steel mill = :

o Butt weldmg ﬁttlngs, Welded flaﬁges and corrugated spnral plpes

'Pnonucraom CAPACITY(mon.thly) EMPLOYEES

Technical Staff

';"VIIDIV!SION e ITEM e U oapaciTY Ofga“'za""“ (Engineer, smuedlc"’"c“‘ Fomale Total
' 'j“"",WelaedSwesPspe a -_;'."'.'_20001005__.' " Hoad Office -~ 31 83 i 103

. Spiral Cofrugated Plpe 1 o 700%ns . Tokyo Office 14 o2 8. 4z
- Steelplling, Steal colime "20"0:ons - Tsurumachi Plant W6 29 10 375

©. & other Pipaes. - T U Harira Plant C295 . 22 8 376

S Walding fﬂtings &Weldlngc

-i..._.{|3nge --fst)_t}t_c.:pis"::"_[Othermfmas o8 8 B 1n

= $teal Suucture ;j-:'-SteeIStructure Bridga 1 le‘Cl(l.ilon's:' . '__.TO“" oo B8 36 48 86S
cltems and: - Constidetion S ._':" SO T L TR S -
s Industrlal - ol '

- Water Gate, Machamcal
'-*'m??hlf‘?f? - Screen, Industrial-use

‘ E _l,Sl_jO tons '

© L Maching, Water Treatment - ' asof Oct., 1984
S "-:;_:_EqUFDment : .; e _ E 2. 19
' Heat E":i'cll'iiﬂgél'?:lslﬁlral Tube&Haat T e
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Vi, STUDY. ON THE DOWNSTREAM AREA ALONG THE SG.PERAI




'ggﬁtrei-ererbahk survev fromrberrage to the:Feraifbrldge7

s will be lnstalled along this stretch to eliminate the ,
Ang flooding and high tide. Certain areas along the stretch,

”Tifconsfsts of. plers and: residential area. The D.I.D. state of

)chenang will not pay any compensetlon on the land wsage, as the land -

"fgfis withln the river reserved

.;"_The .15, stats of Penang has almost completed the censtruction on
sthe ‘l8ft bank with earth bund But. . I.D. did not construct the

‘embankment in a certain stretches, because there are many houses

_;flwithin the area where the ‘embankment is planned to be constructed.
oo Im this case construction will be im90551b1e unless and until the

"":house owners ‘are prepared ‘to move out.

_A stretch of about 500 meter from the factory zone on the right bank
1s along the mein road hav1ng a reduce level of about 1.8 meter.

"-The line stretches further downstream from there to’ Pera1 “bridge

'whlch is: covered thh swamp and reclalmed land. All areas above
mentioned are: very ‘low and feared to be inundated during high tide,
“when . all. the gates at barrage are closed, In line with the above
‘_problems another survey works: was dorne continulng the stretch
:gdownstreem from the . fectory zone to the Perai bridge of about 3, 000
- meter for this study The purDOSe of - the survey is to examine the

:"necessity of the construction of embenkment along the 3, 000 meter
l;istretch (Fig 7 l) ' : :

”'*? 2 Result of survey works o

”7*Thefsection between ols 0. end cls 500 is along the main road. There

7 are . many warehouses wlthin the area between c¢/s 500 and c/s 1,000,
: QThe&river ‘side along this stretch is used as jetty. The section from
o €ls 1,000 to the flnlshed polnt of survey is swamp land within the.

"\range of. 20«200 meter This ‘area has been reclaimed and construction‘

"J}-of industries are under planning

"There are two drains which }oin to Sg Pera1 The drain .which joins Sg.

"f-~5Perei at ¢fg-1, 070 has.a gate at the point 450 meter upstream of

gﬁconfluence The drain which joins it at c/s l 500 has no gate

E (Fig 1- 2;

'°f}?‘3 Decislon of t0p elevation of embankment

,7[According to the conclusion of simulatlon u31ng the ‘highest tidal
“level of. 1.48 meter, the hlghest water level downstream of the
barrege become 1. 55 meter when all the gate are closed. But the

- record of the highst ‘water lével ‘obsérved on 17 May 1984 was 1.68

IQmeter Moreover, D, T.D. state of Penang adopts the 1.68 meter of _
rhiqhest water level o[ tid% for the design of facilitles concerning .



EF VO Judging from above mentions 1. 68 meéter of highest
’T“‘evel wes edopted in this study, considering some sgafleby.

{freeboerd is 0 60 meter Its ‘helght wiii be enough even when the
-data contain a. certain error which come from survey and analysls.
- the top eievetion of embankment was decided to be R.L.

hi*f7? 4 Necessity end the type of embankment ‘and- discussions

H'&rfAccording to- the resuits of survey,.the circumference of *8g. Perai {s
©ovlower than the. declded top-elevation of embankment throughout whole
cline:: So embankment shodld be constructed whole along the Sg.Peral.

LA there ls-little ‘area of river sige, the space for the construction
”fof embankment would be requested ;- '

-‘fffTwo types of embankment are considered judging from the field
oo 1nvestigation. The section from ¢/s 0 to c¢/s 1,000 has only a narrow
“oarea for the. construction of embankment Moreover the area from c¢/s

"500 to c/s ., 000 has elready been used for jetty. So that the
concrete gravity type of." embankment which can save the space should

”fﬂ':be constructed (Fig Lh =3},

'Wheree in the area from c!s l 000 to finished p01nt of survey, it

:'TiS sufficient enough to construct the earth bund which is the same

type - elready constructed at left bank because there is relativeiy

‘ftwider space (Fig 7-4)

\”:Qiin case the embankment would be constructed aiong the river,_the
jelimination of internei water would not .be’ pOSSlble, so that drains

“fmust be c0nstructed aiong the inside Of whole embankment.
?7 5 Nece531ty of gates 31 R

‘fThere are - two drains which jOin Sg Perai within the range where the

?TJsurvey ‘has: been executed at this time. The elevations around these

":drains are higher then the highest water level of 1.68 meter, but

?_f}this area may b inundeted when the abnormal water level would dccur,
,,*-owing o the loss of freeboard. Furthermore quite a large amount of
o soutflow which come from industrial waste- water’ should be taken into
‘“g[Vaccount in cese the 1ndustrie1 aree might he. extended into this area.

f}Therefore it is important to investigate about the developping plen
in this eree in edvance end«to prepare the gates ‘and pumps which

:ftgwould be the same typé as. that under planning at upstream of

' T{industriel Aone for the elimination of internal water

'*.TF{3'ZT.: o _. .(_
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U VHL- Gate operation .




ft;o_eratlon procedure of case-3 in chapter V is recomended.
followings should be conslderd on operatlon

(})water level indicator _ ;

oo The indigator of ‘water level. should be installed in opratlon room

ko ‘cheak the both water levels, up. and downstram of the Barrage. at
'ﬁthe Same tlme AR

,a:;(z) predlctlon of tide RPN : :
.‘J“Flowlng upof tlda must be- predicted for exemple ustng tide table.
PR (s 5 prevent lngresslon saline water. Since 1t take a long time to
. closé’ the gates, the -operation of. gate closlng should start before

~ flowing up of tide satrts

; Thereforef.the ‘gate closing water level" should be established. The -
- gate. should be started to close, when the estuary water level become
:”fover that as shown ln Flg 81 : :

15(4) datum error _ - - =

_stualy, there 1s error ln data for example datum error of
©osuEveying, - calculatlon error occured by unknown factor and

i difference between’ estuary tidal fluctuation and tide tabl of Penan.
,j{Slnce 1t 18 serious in lnoundation problem lt ls necessary to
'f{conslded dts lnflunce :

fj(5) attempt operatlon o ' . SR
S The attempt opratlon should be carrled out step by step and be
o Ustarted from the ‘day when: tide is lower-than R.L. 1.0 m {tide table
02,4 m)oand. becomes gradu&lly higher. The observation of water level
“at estuary, up-and: downstream of’ the Barrage and upstream area

,flshould be cerrld out

;;j(e) advense releese ; s o :
“ooin.splbe of lower level the water level becomes over N.I1.W.
LU Ll rafter closlng gate It means that advance releae is
'EgneceSsary for a large inflow, especlally ln ralny season

foIn total 1nflow of 10 cu.m/sec.'wate level rises about 0.25 m tn 9
'rjhours 1n simulatlon | ‘ S

Irf(?) reform of the gate operation procedure '

. The procedure of thls report ‘18 one. example guldance of gate
-ftoperalon ‘Therefore, this procedure must be improved to get the
better operation procedure based on th experlence of praotlcal

.Operatlon [T : ER .

g2



| Tmeofestuar,y

: gate olosing
- \ water level

Time

gateoperatlon close
depend ‘on WUU.and WLL y gate” = .

F‘ig.&-l(l)outlineof gate operation proocsdure
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'fﬂfiu3cﬁn§1ﬁéiéﬁ‘énd~Récoméﬁda£ioh-N

*;fhé7ﬁ¢dk;w&ter féVéL 0n“d6ﬁnstreém of the Barrage becomes higher

- than that on the estuary when gates areé operated, and high tide in

' sbring.tide is higher than the ground level of lowlying area near

'f“the,ﬁartage, ‘Therefore, the embankment should be constracted for
safty ahdﬂfreély_gateOperatlon. o : '

' -Thé_fl@od &1§chafgé'ih.FIS'is_éStiméted to be analyzed on the

 ‘31as$umptioh.thét-thé‘area s developed. Its peak is 580 cu.m/sec for

10 year return period. It is rather larger. The peak discharge of
- flood for 10 yéas return perlod is estimated to be'approximately'

N 1005309-cu.mjscé'1h-existing'condition.

fThe.gate*Ciosing obéra£ion should be'started early to prevent the

1-ﬂingré31bn“of.Saline.water,taking into consideration rising tide at

the estuary and the delay of operation. :

”’The'gateé'shbuld“be_rEDéWed{,Since_the gate leaf are damaged by -

. ¢orrosion ‘and the structure of gate requires delicate operation,

‘At new gate construction, the structure should be considered that
~gate doesn’'t inclie. = - = o

R
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