[lIM) Designation: F 2016 _ 00 An American National Standard
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INTERNATIONAL

Standard Practice for
Establishing Shipbuilding Quality Requirements for Hull
Structure, Outfitting, and Coatings

This standard is issued under the fixed designation F 2016; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope Other Hard Materials by High-and Ultrahigh-Pressure

1.1 This practice consists of three annexes: hull structure, \Water Jetting Prior to Re-coating (SSPC-SP 12)
outfitting, and coating. The subject of these annexes was NACE No. 7 Interim Guide and Visual Reference Photo-
selected for several reasons. Other commercial shipbuilding 9raphs for Steel Cleaned by Water Jetting (SSPC-VIS
nations already have in place widely recognized standards of  4(1))
expectations in these areas. These constitute the most signifi-2-4 SSPC Standards: _
cant areas where workmanship is a critical factor in customer SSPC-AB 1 Mineral and Slag Abrasives
satisfaction. The cost associated with the labor involved in SSPC-AB 2 Specification for Cleanliness of Recycled Fer-

these three areas is a significant factor in construction man- _ rous Metallic Abrasives _ . _

hours and overall schedules. SSPC-PA 2 Measurement of Dry Coating Thickness With
1.2 The standard criteria provided in this practice are _ Magnetic Gages .

intended to apply to conventional, commercial ship construc- SSPC-SP 1 Solvent Cleaning

tion. In many cases, specialized, nonconventional vessels usingSSPC-SP 2 Hand Tool Cleaning

nonstandard materials or built-to-serve sole requirements may SSPC-SP 3 Power Tool Cleaning

require unique acceptance criteria that are beyond those SSPC-SP 7 Brush-Off Blast Cleaning

SSPC-SP 11 Power Toll Cleaning to Bare Metal

2. Referenced Documents SSPC-SP 12 Surface Preparation and Cleaning of Steel and
2.1 ASTM Standards: Other Hard Materials by High-and Ultrahigh-Pressure
D 4417 Test Methods for Field Measurement of Surface  Water Jetting Prior to Re-coating (NACE No. 5)

Profile of Blast-Cleaned Stéel SSPC-VIS 1-89 Visual Standard for Abrasive Blast Cleaned

E 337 Test Method for Measuring Humidity with a Psy- Steel
chrometer (the Measurement of Wet-Bulb and Dry-Bulb SSPC-VIS 3 Visual Standard for Power- and Hand-Tool

Temperatures Cleaned Steel

2.2 1SO Standard$: SSPC-VIS 4(1) Interim Guide and Visual Reference Photo-

ISO 8502-3 Assessment of Dust on Steel Surfaces Prepared 9raphs for Steel Cleaned by Water Jetting (NACE No. 7)
for Painting (Pressure-Sensitive Tape Method) 2.5 NSRP Documents:

ISO 8502—6 Extraction of Soluble Contaminants for National Shipbuilding Research Project 6-97-1 “American
Analysis—The Bresle Method Shipbuilding Quality Standards,” dated May 28, 1999

2.3 NACE Standards:

NACE No. 5 Surface Preparation and Cleaning of Steel ang' Summary of Practice
3.1 This practice provides workmanship criteria to be ap-
plied to commercial shipbuilding or ship repair, or both. The
* This practice is under the jurisdiction of ASTM Committee F-25 on Ships andcriteria covers three primary phases of ship construction, that
Marine Technologyand is the direct responsibility of Subcommittee F25-07°”is, hull structure, outfitting, and coatings. Specific criteria to be
General Requirements.
Current edition approved May 10, 2000. Published October 2000.
2 Annual Book of ASTM Standardgol 06.02. —
2 Annual Book of ASTM Standardgol 11.03. % Available from Society for Protective Coatings, 40 24th St., 6th Floor,
4 Available from American National Standards Institute, 11 W. 42nd St., 13thPittsburgh, PA 15222-4656.
Floor, New York, NY 10036. 7 Available from The Librarian, Documentation Center, Marine Systems Divi-
5 Available from National Association of Corrosion Engineers, PO Box 218340, sion, University of Michigan Transportation Research Institute, 2901 Baxter Rd.,
Houston, TX 77218. Ann Arbor, Ml 48109-2150.
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selected from this standard should be as contractually agreed4.2.2 To provide a baseline from which individual shipyards

between the ship owner and shipbuilder. can begin to develop their own product and process standards
in accordance with generally accepted practice in the commer-
4. Significance and Use cial marine industry.

4.2.3 To provide a foundation for negotiations between the

o e e e o bl and e i avner i E3ching & common expec
P P 9 ation of construction quality.

quali_ty in the final pr_oduct. (_Zl_ass_ification rules, regul_atory 4.3 The acceptance criteria herein are based on currently
;i?:lélr(taz;?)?gtlse’vslngf f:r:)lr?s; Egggfatﬁ; _alLOr\];é?/etf tﬂgmiiiﬂracticed levels of quality generally achieved by leading
P q Y ’ U ernational commercial shipbuilders. These criteria are not

fmge alo_rll)e ifhnolt suflﬁcifent. Itkis up tﬁ.the Sf?ipbl{[illdfr:’ tther.ﬁfgreintended to be a hard standard with which all U.S. shipyards
0 descripe the level o workmansnip suticiently that Wil b€ ., ¢ comply. Rather, they are intended to provide guidance

reflected_ n thg dehvered_ ship, anq for the sh!p owner 10,4 recommendations in the key areas that play a major role in
communicate his expectations effectively for the final product

X . : i customer satisfaction and cost-effective ship construction.
4.2 It is the intent of this document to contribute to these

objectives in the following ways: 5. Keywords

4.2.1 To describe areasonable acceptable level of workman- 5.1 coatings; hull structure; outfitting; quality; shipbuilding;
ship for commercial vessels built in the United States. workmanship

ANNEXES
(Mandatory Information)

Al. HULL STRUCTURE
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I HULL SHIPBUILDING
. STRUCTURE QUALTTY STANDARDS
Division Marking UNIT:mm
Sectton|Sub-section Item ';::::d 7_‘::101":. Remarks
Stze ond shape compored with
g correct ones. t 2 3
H Espectolly for the depth
. t 1.5 + 2.5 of floors aond girders of
Y double bottom.
‘,: Corner ongle compared with
8 correct ones
1.5 * 2
£
>
o Curvature
5 ‘
Q ® t 2 1.5
3 o
° €
o °
=
L4
£ s Location of member & mark for
-~ < fttting compored with correct
° b4 ones. t 2 + 3
c .
pod (&
e Block morking(Panel block)
‘g compared with correct ones.
[ + 2.5 + 3.5
®
c
o Locotton of member for fitting
5 compored with correct ones.
- t 2.5 + 3.5
>
(&)

FIG. A1.1 Hull Structure
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I HUL L STRUCTURE __ SHIPBUILDING
. QUALITY STANDARDS
Divistion Gas Cutting UNIT:mm
Section|Sub-section Item St‘?oanndgu:d I'oLllemr‘o‘nsceSrRocnndoo:d oLl‘emr‘otnscel Remarks
Strength Shop 100u 2000 The class denoted 1n porentheses Is in
member (2nd ¢l)|(3rd cl) ] occordance with followtng deftnttion.
® Freld 150 300u Less Thon B50u Ist class
o {3rd el)}(Out cl)| B0u~ 100 2nd class
b 1004 ~ 2000 3rd class
o More thon 200u out of class
® Other Shop 1O0u 200u - Speclal precautlons ore requlred In case
L teld (2nd cl)[(3rd cl) where grinding or other treatmants
» 500u 1501 ore requested.
u (Out ct)]|{Out ct)| - For angle cutting the some os the cose
c In field.
£
2 Strength Shop |100u 200u
& member (2nd cl)[(3rd cl)
N Field 4000 800
9 (Out cl)|{Out cl)
C
> ]
° Other Shop 100p 1500
e Fileld (2nd ct)}(Out cl)
2 8004 1500
(Qut cl)}(Out cl)

FIG. A1.2 Hull Structure
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I.

HULL STRUCTURE

SHIPBUILDING
OUALITY STANDARDS

Diviston

Motertal

Sectton

Sub-sectlion

Item

Remorks

Surface fiaw

Grode of ptiting
~—3m=  Areo Rotvio
%| 5 1015202530

[ O

A

Depth ——mz—

Pitting
eoo000000Q0

[ RN S R R
!

I. Grade A ptrting 1s minor ond no repotlr Is
necessary. Grode B pttting ts modercte ond
1s to be repotred os necessary. Grode C
pltiting ls severe ond requlres repolr.

2. Pttring thot occurs on the boundory litne
between Graode A ond Grode B con be constidered
minor aoand treated os Grade A pttiing.
3. Repolrs shall be mode os follows:
Depth of pliting :d
Plote Thickness s T
Where 0.071>d Grind Smooth
(Note:Regordless of plote thickness, ot
no time should pttting thot Is 3mm deep
or greoter be repoired by grinding only)
Where 0.212d0.071t Grtind and Weld
Note: The orea ratio is the estimoted
percentoge of the plote surface thot |Is
plited to the point where the surface
oppearaonce ls unsotisfactory.

Grade of surfoce flaktng

—>S  Areo Rotio
2| 12345678910 12
RSN NS NRN NN

Flaking
|
pd

Depth -—mg—

-0 0 0 0 0 0 OO0

COVBNPDE WN ~
i

|. Grode A ptTting ls mtnor and no repatlr 1s
necessary. Grade B pitting ts modaraote and
\s to be repotlred as necessary. Grode C
pitiing 's severe ond requlires repolr.

2. Pitting that occurs on the boundory Lline
between Graode A and Grode B caon be constdered
minor ond treoted os Grode A pltting.
3. Repotrs sholl be mode as follows:
Depth of pitting :d
Plote Thtckness i1
Where 0.071>d Grtnd Smooth
(Note:Regordless of plote thickness, a1
no time should pttting thot Is 3mm deep
or greoater be repotred by grtnding only)
Where 0.212d0.071 Grind ond Weld
Note: The areo ratio ts the estimated
percentage of the plote surface thot 1s
pitted to the point where the surfoce
oppeorance [s unsatisfoctory.

Costing Steel

Applicaoble to cases where
defects ore over 20% of
thickness, or over 25mm deep
ond 150mm long.

Detatlls of
Costing Steel

When the removal of o surface defect exposes
other stgnificaont defects such as covittes,
crocks or Inclustons, the costing 1s to be
checked usting dre penetroant tnspectlon,
magnetlc particle tmspecttion or ullrasonitc
tnspectlon and repotlred accordingly. ustng on
approprlate method of repolr.

Delomtinotion

/é§g7 (o)

Locol
delomtnotion

Vi (o)

Where delamtnation ts minor |t con be chipped
or ground out ond bullt-up with weld metal as
shown tn Filgure {0).

Where minor delamtnatlon occurs close to the
plote surfoce grinding or chipping and weld
me;ol build-up should be os shown 1n Figure
{b).

Repotr of moderate delominotion should be
considered on o cose by case boslis.

requiretng o Local
exchange of plote

Severe delaomtnottoen,

Where delamination s falrly extenstve,
plaoting should be cropped out locally and
reploced.
The mtntmum width of plating to be cropped
out !'s to be as follows:
Highly Stressed Primary Longltudinal
Strength Members: 1600mm
Moderotely Stressed Primory Longitudinat
Strength Members: 800mm
ALl Other Structural Members: 300mm

Where severe detcomination that offects the
whole plote occurs, the whole plote must be
replaced.

FIG. A1.3 Hull Structure
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1. HULL STRUCTURE SHIPBUILDING
. OQUALITY STANDARDS
Diviston Gos Cutting UNIT:mm
Sectlon{Sub-sectlion Item Stﬂoon“dgo:d fc';.llo:lotnsc. Remarks
s } JUpper edge of sheer stroke. Notches ore to be welded up
N o 2)Strength deck between 0.6l © prior to grtnding 'n oreos
oL ond free edge of opening of shell where o smooth fintsh Is
© ® plote. required. Sufficient weld
2598 3)Matn longl strength members. Notch metal shoutd be lald such
—L£cC 0 thot ofter grinding there
U5 are no residucl volds or
- cracks between the weld
2532 Free metal and the parent metal,
-
-—L O~ edge
SoC ¢
- L Longttudinal & Transverse Indenttlons greater thaon the
soeg2 Strength members Indomonow stated Toleronce Limlt are
oL, St | to be trected aos notches,
-0 o
_DE:" Others Tndentotion Indentilons greater thon the
[ <3| stoted toleronce Limlt are
soL: to be treated as notches.
£ 3
Loo- o| Shell pltate & Upperdeck 1 nd Indenttions greoter thaon the
° —~| between 0.6l0 " '"'“;5" stated tolerance Limtt are
zZL£oe - to be treated as notches.
~-LcC
o+ o ol Others Indentions greater than the
€. Weld 5 Indonvu'ggn stoted tolerance Llmit are
<<3 groove © to be treated as notches.
-D e
2c Fitlet Weld ng Indentions greoter than the
° n 'm°';§" stoted tolerance Limit ore
z to be treated os notches.
Stratghtness|Both side submerged orc wvelding
of plote 0.4 $0.5
edge
Manual welding: semi! outomotic
welding £1.0 2.5
Depih of
edge A E{ 1.5 2.0
preporctlon
Angle of
edge 12 *4°
preparottion
L h of ( ij[a
englh o H
lopen +0.5d +1.0d
(Ll compored with correct sizes)
&
° Structural members other thon
< double bottom floors ond girders. +3.5 +5.0
4
e Depth of double bottom floors
ond glrders.
Stze of $2.5 24.0
member
Breadth of foce bor. -3.0
2.0 ~
+4.0
Edge Automatic welding 10 14
preporaotlon
Sem!-automatic & monual weld-
Ing. £2* 14°

FIG. Al1.4 Hull Structure
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I. HULL STRUCTURE e
. STR OUALITY STANDARDS
Diviston Fabricatton UNIT:mm
Sectlon|Sub-sectton Iten StRuonnd:.rd roLllo':‘o‘r\sc. Remarks
-
°
®
Lo
° 5 3.0 5.0
o
C
[+9]
Compored wtth
correct slze
Low ond moderoctel, stressed
members.
ry t3.0 5.0
[3
4
%
£ L Highly stressed members.
y
e T 12.0 3.0
Compored with
correct slze
- l— 100
° —'\
= co
E s3
3 =2
c °§
° P 2.5 4.5
] °®
5 25
® 25
o c_
: <=
g Compored with templote per
100 mm 1n breodth of flange
L4
o
cc
.~ 0
CPYed
-9
£2%
2- 210 125
5L ©
%oc
-0
So—
oLe
0o
s
Per 10Om tn lLength
£
CTx
° :; /\ -
35 =
5Le 10 125
-7 c
oo
>0
Lo e
52 /
oL
Per t1Om in Length

FIG. A1.5 Hull Structure
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I.

HULL STRUCTURE

SHIPBUILDING

QUALITY STANDARDS

Divistion

Fabrtcatton

UNIT:mm

Fol
Sectton|Sub-sectlon Item s?::ﬂ":d °L|.:|°‘n:. Remarks
Anglo-| I-
\
2 £1.5 12.0
o
c
°
C Compored with templote
®
g Moxtmum permlitted curvoture
s Curvoture per 100mm Length of member.
» /J\ £1.0 1.9
—r—
1000
Compared with template
Curvoture compored with template
or check Line.Per 10m tn length. 12.0 14.0
°
°
- Deviartion from.
Y
Q
)
-
- = 3.0 5.0
F
@ Inscribed curve
=
2 ° Correct from Inscribed.
2 c
< 3
a1r
2 By ?ev‘otlon In
e i’ Lange angle £1.5 3.0
o
c
w
Compared with template
Deviation of face plate
$t.5 $3.0
a per per
100am 100mm

FIG. A1.6 Hull Structure
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I. HULL STRUCTURE SSTANDARDS
. QUALITY STANDARDS
Dtiviston Fobrtcotton UNIT:mm
Fol
Sectlon|Sub~section Iten S‘;:nd::d °L |emrlo‘nsco Remorks
L
©°
°
£ o
©5 3.0 5.0
e
¢
- [+ 4]
°
S
o Compored with
a’i correct stze
i )
°
o
: ==
it o =
o 6° -~ \—T
L d
20
s €
20 $3.0 5.0
)
25
<<
Compored with templote per
100 mm 1n breodth of flange
» Actual Ltne of plote edge.
250 compared with templote. 2.0 4.0
CF-3-4
N
. ) Actuol curved surfoce,compared 12.0 4.0 For dimenslons grecter
> = with templote. . . thon M, 5.0
5]
£
o
5 Locotton of check lLine for lev-
o eling by stght ,compared with £1.5 +3.0
" © template. . :
o ° (for 1ronsverse)
) [+]
c -
o a
= €
a ®
w [ Locattlon of check line for lev-
e ° eling by stight,compared with 1.5 +3.0
o - template. N )
Z b4 (for Longttudinal)
£ %)
@
e
3 Shope,compored with templote. 2.5 3.0
5
e w
®
L~
® 0
£= Shope,compored with templote. £1.5 3.0
OE
®
-

FIG. A1.7 Hull Structure
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I.

HULL STRUCTURE

SHIPBUILDING

OUALITY STANDARDS

Divistion

Fabricottion

UNIT:mm

Section|Sub-sectton Item s‘;:nd::d T_l‘.:lo‘n:. Remarks
Depth of corrugotion +3.0 +6.0
3
ﬁ Breadth of corrugation.
2 Al23.0] 6.0
- Breodth (A)
L
: it
3 Depth
C
C
o 8| 3.0 16.0
; 1T
Breodth (B)
ot 6.0 9.0
°
* Ptich
T (p}
S _ib $2.0 $3.0
2 _f\_r._f\_f'\_
I F F }
°
[ [8) 4 P
° Depth
° (h) 2.5 5.0
a
°
5
- Diometers
v o
2o
- +D 1D
—_ 0
e But,Maox.|But.Max.
- 15, 7.
Lo
50
ce
~
Q
In regard to the check Line
= (for Longltudtnal) 2.5 5.0
]
b
?° {for transverse) t2.5 5.0
3
C
3
© Gaop between shell plate and 2.5 15.0
sectton templote

FIG. A1.8 Hull Structure
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I. HULL STRUCTURE PSTAOARDS
. S U U CQUALITY STANDARDS
Diviston Sub-assembl y UNIT: mm
Sectton|Sub-secttion Item S1R°°"nd9°:d rc:_‘:;&":‘ Remorks
- 34 Distance between aft edge of 5 10
€
ff boss ond aft peak bulkhead (b) Q:Z:::n
3:.
€ c
°
e5 (d)
?(7) Twist of Sub-ossembly (e) 5 10 b}
So lower
g g ant gudgeon L
S - 'S.g (c)
° - 3 h
¢ < 3'&’ Deviation of rudder +4 +8 plus
o o o= from shof1 ¢ {(d)
- w
[m] o
)
% 2 s
n ° Twist of Rudder plate over 6 10 C:::?zflor re-assemble
o - 3 tts length P y
© -] o
b -
5 [
0 ®
< & - Flatness of top plate +5 £10
_3 of maln engline bed
c
- Breadth and tength of
é’ 1op plate of maln englne bed x4 *6
H
c
§ Others The some as for flot plate block Sub-ossembly

FIG. A1.9 Hull Structure
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Diviston Sub-assembly UNIT:mmm
SecttoniSub-sectlon Jten SrRocnnd::d tlle:'o‘n:‘ Remorks
Breadth of Sub-ossembly +4.0 6.0 Cut,when too long
Length of Sub-ossembl, +4.0 6.0 Cut,when 1oo long

Measured difference of di-
agonal length of final
+8 marking lines.

When the difference is over
the (imits,correct the final
marking line.

Squoreness of t4
Sub-assembl y

Distorttion of

Measured on the face of
Sub-assembly $10 120

web or gtrder.

Excluding the cose when
Intertor members are con-
nected by Lopped jolnt,

4

Deviation of 5.0 210.0 I == = =
Intertor members Frome etc. ¢ 7
from shell plating ; b

H

shell plate f

Flot plote Sub-ossembly

Accurocy of this dimenston

Breodth of Sub-ossembly +4.0 8.0 Measured along the girth.
Cut.when too long.

Length of Sub-assembly +4.0 18.0 Cut.when too long.

Meosured on foce of web
or glrder.

120 Correct the finol morking
litne,when the distortion
exceeds the limi1ts.

Distortton of
Sub-assembly 10

Accurocy of Dimenstons

Difference of base lLine to

markting or

difference of d i .
dtagonal T_
lengths olong >

marking

Squareness of
Sub-ossembly 10 15

d=!| el=- e2=)

odjust moarking ’4
where praoctlcable. A

The some os for the flat plote Sub-ossembly

Curved plote Sub-ossembly

Deviotion of Intertor
members from shell plating

above.
Breadth of each panetl
x N Length of each ponel
93
s < Squoreness of each ponel
o
03 Distortion of each panel The same as for the flot plate Sub-ossembly
20 above.
)
&3 Dtstortton of tntertor
W

members {rom skin
ploting

FIG. A1.10 Hull Structure
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I HULL STRUCTURE SHIPBUILDING
. CUALITY STANDARDS
Diviston Sub-assembl y UNIT:mm
Sectton|Sub-section Item S\'Roonndgo:dril'enr‘otnsce Remarks
Meosured os follows:
-\
A
X oor
P Cd
~ \¢ )
- A N
0 X -2
€
®
H Twist
° of 10 120
] Sub-assembly
w
« The potnts A.B ond C are
0 estaobltshed tn the same
° plane. Meosure the
o devtation of point D
° from thart plone.
- Moy re-ossemble portiolly
° when the deviotlon exceeds
a B.L. = boseltns the ltmits.
Deviation of k3 fa-"
upper/lLower panel 5 10 < v
from ¢ or B.L. N
o+ \ PLUMB .
Deviotion of Yo €™
” upper/lower panetl +5 £10 ¢
3 from ¢t or FR.L Accuracy of this dimenston
E Breodth of each panel
R
g - Length of each ponel
o 2 The same as for the flot
® Distortton of each ponel plote Sub-ossembly
% a (previous poge)
o Deviotion of Interlor members
> - from skin plating
-] 3
£ » The some as for the flat
3 x ;:éfzszzmbly 15 125 plate Sub-assembly
b4 b4 (previous poge)
o Devtotion of
° upper/lower panel +7 215
s from ¢ or B.L. Re-aossemble portially when
— The deviatlon exceeds the
o Deviatton of limtts
upper/lower ponel +7 215
from ¢ or FR.L
~
I Distonce between
€ upper/lower
o gudgeon (a)
7]
o o
] E
D OO +5.0 $10.0
Scc
N~ &
°
xo¢c
O— L
[-2* N ]
- T -
D- o

FIG. A1.11 Hull Structure
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I. HULL STRUCTURE R
. QUALITY STANDARDS
Diviston aceuracy UNIT: mm
r
Sectton|Sub-sectton Ttem StRoonndlo.r'd oLl‘o;lo'n:c Remorks
Applied to ships of (00 me-
L th bet ters length ond below.
;zgpend?c::::s £50.0 For the conventence of the
» Per Not measurement the polnt where
c tOOM defined | The keel 1s connected 1o thd
o curve of the stem moy be
» Length substttuted for the fore
S perpendiculor tn the meas-
I urement of the length.
e Length between oft 25.0 No 1
= edge of boss ond $25,
8 moln englne def ined
b Molded brecdth Not Applied to ships of IS5 me-
< Breodth Amidships £15.0 defined | 1ors breodth ond obove.
a Meosured on the upper deck.
Mol ded depth No1t Applted to ships of 10 me-
Depth Amidships $10.0 defined | ters depth ond obove.
Deformotion for the Not Ups{-) and Downs{+)
whole Length +25.0 deftned | @901INnst the check lLilne of
e keel stghting.
Flotness
Kzel Deformation for the Stghting by the tronsit or
distonce between two 215.0 Not using slits.
adjocent bulkheods * def tned
Al tgnment of fore-bodr to Ups(-) ond Downs(+)
bosel ine. ogolnst the boseline of
b - the keel ot the foremost
° No1 frome on the flat port of
L
- N +30.0 def 1ned the keel.
- >
]
£ - bose line
< Forebody hd
c Al tgnment Alignment of oft~body to Ups(-) ond Downs(+)
) bosel ine. agalnst the bosellne of
ot the keel at the af1-
[} perpendlcular.
£ A.P. Not
[ y; $20.0 def ined
s Ny
° ] N
o bose lline
Rise of floor omidships The hetight of the lLower
turn of the billge,compared
with the planned hetght.
Rise No1 Measured from the plaone
of ® t15.0 possing through the outer
Floor ! defined surfoce of the keel plate.
L

FIG. A1.12 Hull Structure
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I. HULL STRUCTURE ST abARDS
. QUALITY STANDARDS
Diviston Welding UNIT: mm
Sectton|Sub-secttion Item ToLl(emr&n.cc Remarhks
_'g e -—Lh —grinding
coo
‘B;D; CE_&
ow © l l Weld-u
£2°° B
A In caose where e s over 90°
£E3° h:not defined tt ts to be repolred by
o oL B:not defined grinding or welding To moke
s e<90° e<90°
S Shell plote ond foce plote be- over 90mm Repoir using fine electrode.
0=~ tween 0.6l @ conlénuous {Avold short beods for
(.;3 d<0. higher tensile steel)
6o ®
o o>~ >
° Dc Other d<0.8
o
% do~ d
-~ I E
® cZ=
P 6—- 0
o Do »
e c~
n 2
Compored with When over toleronce limtts,
Correct cones d weld up.
c (L.,d) {Avold short beoads for
= higher tenstile steels)
o
H L
o
j L:Leg length
d:Throat depth
20.91
20.9d
’E E When over toleronce Limits,
- - repalr by line heotting or
$2 (52 Shellt plote between 0.6LOx re-weld ofter cutting ond
- o - span ol Trome re-fitting.
:? —;» :) ? or bean
6 - Zo6- w<6
s g;-g Fore ond Aft shell ploting ond
a1 e Transverse strength member we7
% % Others ws8
oc . BOHT In cose where short bead
£ .Cost steel >50 ts unavoidable. preheat to
o= TMCP 1ype HOHT £25°C.
290 {ceq.>0.36%) If short beod ts mode
30 tnodvertently,remove the
_‘oz‘_ Grode £ of mild steel 230 bead by grinding,and weld
‘g 5o © over lLength of vislble
b4 °o TMCP type SOHT >10 crack.
o -2 (ceq.$0.36%)
C e . BOHT
2 °p9 .Cost steel >50
7] o0 TMCP 1ype SOHT
fa (ceq.>0.36%)
[
<z Grode E of mtild steel 230
a—
L4 TMCP type SOHT
x> {ceq.<0.36%) 230

FIG. A1.13 Hull Structure
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I. HULLSTRUCTURE QUALITY STANDARDS =
Diviston Welding UNIT:mm
Section|Sub-section Item TT}ﬁ:ﬂg:B Remaorks

In cose where arc-strike 1s
made tnadvertently., remove
the hardened zone by
grinding or weld over

Mild steel T£5°C

} length of short bead on the
= .B50HT arc-strike.
L .Cost steel
» .Grade £ of mild steel not ollowed
o .TMCP 1t1ype S5O0HT
&
In cose where Ceqg. of each
plote ore different 1n
joint,tolerance of htgher
TMCP 1ype BOHT T<0°C Ceq.t0 be appltied.
2 {Ceq.<£0.36%)
-
o
®
rd
)
®
I
> a
c °
% 2 .B0HT
= Cost steel .
Z 3 TMCP type SOHT Tss'C
° ° (Ceq.>0.36%)
C
o °
C
>
o
C
®
a
£
°
-

FIG. A1.14 Hull Structure
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I HUL L STRUCTURE SHIPBUILDING
. OUALITY STANDARDS
Diviston Alignment and Fintshing UNIT: mem
Sectton|Sub-sectton Item TT}::SS:O Remorks
° 4
- o
z d| d |
°g a
° ;3 a230
“— >
57 : vy v
. 53
56 @
e
- Motln Where beods ore paorallel.
3 structure a210
E 3-0
22 s Other
to % 4 structure 020
=3 o ( |
4 - Motn
o= ' ﬁ structure a25
5=
m‘-
Other
° structure a20
Stiffening member located Gop between members ts to
perpendlicular to plote. be Less thon 3mm.
s T \
.2 e SRS | I
° Li
& when C>3,any followting
g 1reatment con taken.
- Cs3
c
2 S T allenii |
-~
° e
c
n °
« —_— —_—
2 e 3) = — -\
€ o
o p—
€ a
c c Stiffening member locoted
° ® obliquely to plote.
4 ® (without edge preparotion)
® P
o S
a a B<3
3 3
¥
® /\
o~
0o —_
& —
r¥s Ct c2
££ Ci1<3
53—
o~
C
£
=5 cYy > c2

FIG. A1.15 Hull Structure
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I. HULL STRUCTURE S TANDARDS
. OUALITY STANDARDS
Diviston Al ignment and Fintshing UNIT:mm
Sectton Sub-sectton Item SIR"O"nd::d foLl::‘o'n‘co Remorks
Altgnment of fitllet 1/312€ o S1/21,
jolinmt
r#TJa Strength
s member
’T:‘.t 2] oS! /3‘:
Yo Increase leg length by 10X
a>1/2t,
a:Difference re-fitting
:é:r‘Ckness Others
aS1/312 | aS1/2t | 0>1/212 re-Titting
Differences The figure tndicates the
betwveen the beam tolerance thot the members
ond the fraome Beom I a can be welded by pulling
without taoking aport.
eamknee 0<3 )
rame
a:Dtfference
Gop before Fillet weld @ 3<os5
welding Increosed Leg length
Rule leg +{a-2)
T2 @ B<ag 16
N Welding with bevel
0 preporation or Liner
° treatment
3 —
< ( °‘ ag2 a3 Welding with bevel pre-
goro?loa
g T
- R
«
fl /Yzo'~ 45°
3

AL

To moke bevel edge of

web 1o 30°~45° ,a1tach

the bocking motertal,

and after welding,.re-

move (T,

Then weld the opposite
stde. Liner treatment

Liner tregtment

12

joond

L 10T
I —

@ o6

Liner trectment or
portlal renew

Porttal
Min Renew

300

FIG. A1.16 Hull Structure
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P R0 L8

I. HULL STRUCTURE SETANDARDS ©
. QUALITY STANDARDS
Diviston Fabrtcotion UNIT:mm
Sectlon|Sub-section Item S'R"o""d::d r‘;_ll’;lc"":’ Remoarks
@ 5<ag16
After welding.remove back-
Ing matertal, chip ond
finish weld.
Butt wetd ) \/ )
(monual welding)
Bocking matertal
) \ / ) @ 16<0<25
Welding up wtith edge
preparation or porttol
c 250<3.5 ash renew.
® 25
Partiol renew.
Min 300
a: Gop I
RS
%)
o
C °
5 C o
b Q¢ Butt weld Where predicted to burn
< L 3 {automotic weldting) through, weld secltng beod.
o 'D; |.Two stde submerged arc
£ 8> velding 05050.8| g5
w
LR 00 00
2.Monuol or CO; submerged orc Where o is over Smm,
welding see monuol welding.
DG 0SoS3.5 055
L0 DA 0LA
3.0ne stde submerged orc welding Where predicted to burn
with flux copper bockling or through, weld seoling beod.
flux backing
0€ast.0 a<3
4.0ne side submerged orc welding Where predicted to burn
with fiber bocking through, adjust by
scottering of metol powder
or weld sealing beod.
0<a0g4 as7

FIG. A1.17 Hull Structure
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I. HULL STRUCTURE SSTANDARDS
. S QUALITY STANDARDS
Diviston Al tgnment and Fintshing UNIT:mm
Scope of stogling sockets ond Standardffol
Sectton|Sub-sectton] {fting lugs 1o be removed Roann:: tr:‘o‘":. Remarks

in tank

Not to be removed.

w
> tn englne Parts of rulning appeoronce aond
< room interfering with cleor passoge.
H
2 tn hold Under side of hold and hotch
c
> coaming.
o
[
exposed To be removed.
parts of
shell upp
DK etc..
tn tank Not 1o be removed except
disturbonce of possoge.
® tn engine Part of ruilning oppearonce and
2 room possages.
[
c tn hold To be removed except bock of
- deck.
-
_
exposed To be removed.
ports of
shell upp
DK ete..

e Lifting lugs subjected to
fotigue to be removed.

Ports ruining appeoronce

ond possoge to

be removed

flush to base plate.
Others 1o be removed by

gos cutting ot
zone.

the bond

Cut olong
thts line

FIG. A1.18 Hull Structure
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I. HULL STRUCTURE SSTADARDS
. OUALITY STANDARDS
Diviston Fabricatton UNIT:em
Sectlon Sub-secttoen Item 'Sta‘:':.'rd 1‘.’:&“:' Remorks
5.C0p one side welding
{with backing mot'1)}
T\ [ | esese | esie
a
6.Electro gas welding
T\ [ [ osesis | os22
N a
5 ;
s Gov::"bda‘no;e 7.Sitmplifted slecrric
o gos welding
[%]
<
25088 <10
{ e B I I
- a
o Lop weld . @ 3<os5
o>
— al2 os3 Re-fitting
q ! %a
Al ignment of butt Strength member o>0. 15t or a>3
joint ?Eng; Refttting
T:) Others <0.2¢ | ©20.21 or o33
a:Mi1gal gnmeant (onax 3) Refttting
t:Thickness(thinner pl)
Parts requiring gooed | Outside surface of
appeorance shell plates,
. Exposed deck,
< Exposed super- See Annex A3 for
:g structure Grind flush surfaces that are
3£ tobe pained
£3
a®d
3 n
- X Parts not requiring Inside of tonk
£pe good oppeorance Instde of celling
co Deck to be shield
8 with deck com- Grind only See Annex A3 for
oo position etc. °°":2"_$“°”‘ surfaces that are
- s N
~ fintshing to be painted
°
Scor @g(0.0TI(Mnx 3)
1
. 10<e d4<0.8 @o'fos}f;? or welding
vy Depth welding
A (d)
L Length
A (e
e<I0 d<1.0

FIG. A1.19 Hull Structure
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I HULL STRUCTURE SHIPBUILDING
. QUALITY STANDARDS
Diviston Deformatton UNIT:mm
Sectlon Sub-section Iten ‘Ro:nd::d foLl‘omrlo‘n.co Remorks
Parallel port
side 4 6
P tlel T
Shetl plate bzcgon par 4 6
Fore ond of1
part S 7
Double bottom
tank top plate 4 6
Longl Bulkheod
Bulkheod Trons Bulkheod 6 8
Swosh Bulkheod
Parallel port
(Between 0.6l0) 4 6
Strength deck Fore ond of1 part 6 9 °
R i
H Covered part 7 9 L\T'/L
&
§ Exposed por1t 6 8
2 Second deck
®
had Covered port 7 9
°
o
ry Exposed port 4 6
% gore-costle deck
deck
4 eop cec Covered port 7 9
°
c
° Exposed part 4 6
v Super Structure
deck
ee Covered part 7 9
Cross deck 5 7
Outside bulkheod 4 6
House bulkhead Instde bulkheod 4 6
Covered port 7 9
Intertor member Web of girder,trans 5 7
Floor and glrder 6 8

of double bottom

FIG. A1.20 Hull Structure
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SHIPBUI NG
I. HULL STRUCTURE QUALTTY STANDARDS
Diviston At lgnment ond Fintshing UNIT:mm
Sectton Sub-sectton Iten sko:nd::d rf:;‘o‘":. Remorks

Treotment of temporary hull cuts

Strength member in
skin plote

®

Open the hole to over
752mm

Open the hole to over

or® 2002mm
D<200
Others In cosc@ .open the hole to
over 2002mm
®.
or
Strength member In Method of treatment
skin plote
® @:Spigot patch
D2200 2 £ 20°~ 40°
Others ¥ QM g=ig~6§o
n=l/21~t
@0 | g N0 T
Al o

Serration.Scallop
Slot.

®.r©

Close by butt weiding.

Close with topptng plece
(Closing plote to be same
thickness of base plote)

Where tt ts dtfficult from
structuol potnt of view to
open the hote over 200mm,
pre-heot ond use a low
hydrogen electrode.
Inspect by rodtoegrophlc

or ultrosonlic Inspection.

FIG. A1.21 Hull Structure
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I. HULL STRUCTURE S TANDARDS
. OUALITY STANDARDS
Division Deformatton UNIT:mm
Section Sub-section Item s‘;:nd::d I'oLllo:'o‘n‘co Remarks
Poroliel port (+)
+2e/1000[23e/ 1000
Shell plote //’]"\S TN\
Fore ond aft : —
part :3e/1000|24e/ 1000 L_ E:\T:jﬁ4:1
o
5 Deck and top plate (-)
& of double bottom +3e/1000|24e/1000
ké
¢ | Butiheed £4e/1000|t5e/ 1000
o Accommodation Deck
3 +3e/1000[24e/1000
o
Outstde bulkheod
+2e/1000]23e/ 1000
Others +5e/ 1000|266/ 1000
Distortion of deep Length of span
girder and tronsverse —_ - —
{(at the part of 5 8
upper edge and
flonge) e
Distortton of es$ 1000
longttudinal ond 5 8
Tronsverse frame,
?eom ond stlff;nar
at the port o
flonge). 1000<e
3 + 2e/| 6 + 2e/
1000 1000
{max 10)}|(max 13)
® Distortton of
3 H ptilor between
e decks. 4 6
o
®
o
b Distortion of fore
= Ditstortton of and aof 1t directton.
cross Tle. e, lcross tle only) 6 1o
Distortion of fore
and aof1 directton.
e, lcross tle + 12 16
trans web) e,
Distortion of trip- Distortion at the e
ping bkt and smoall poert of free edge.
stiffener with web AL
plote.
Distortion of foce b, I
plote az2 + =5 + °
b/ 100 b/ 100

FIG. A1.22 Hull Structure
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T. HULL STRUCTURE QUALTTY STANDARDS
Diviston Miscel laneous UNIT:mm
Sectton Sub-sectton Item S?ﬁgﬂ;:d Tﬁ}ﬁ:ﬁafe Remorks

tnspection

Pailnting for weided jotnt ot tightness
test or constructlon

Sub ossembly and
assembly welded
jolnt

Patnt ofter
hutt block
inspectton

Not1 deftned

Shop primer can
be applled.

Erection welded
Jotn?y

Potnt ofter
tightness
test.Butts
of Skin PLTS
are coated
wash perimer
before ftnat
constructlon
tnspection.
Potnt before
tightness
test,.when
tanks glven
speclol pro-
tectlve coaty
tng are hyd-
roul tcally

Butts of
Skin PLTS
ore coated
after finatl
construction
Ilnspectlon
and before
leak test.

tested.

x

3

o

= Compared To the

templote

o t}.0 £2.0
o

I

o

x

C

-]

=

° Compared to the

5 template +0.5 +0.5
o

o

[

o

C

W

FIG. A1.23 Hull Structure
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I HUL L STRUCTURE SHIPBUILDING
. QUALITY STANDARDS
Division Miscel taneous UNIT:mm
Section Sub-section Item S}ﬁ;&;:dri}ﬁ:f::e Remarks
Length t5 |0
Principal dimensions Breadth t5 t10
of hatch coamling
o
£ Difference of t10 115
€ diagonal length
H
O
rs
0
f End coaming +3 5
Deformotion of Side coaming 5 +8
hortizontal stiffener
Deformotton per
one meter (random) 2 3
Breadth aond
Hetght 4 7
Opentng of Sitl hetght 0~15 -10~+30
steel watll
Deformattion 2 +3
° {per Im)
[3]
I
o
[
< Breodth 2 3
(%S
[+]
Opening of deck
g {through type)
E Length +3 3
O
Breodth =3~+2 -5~+3
Opentng of deck
{not through type)
Length ~3~+2 -5~+3

FIG. A1.24 Hull Structure
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A2. OUTFITTING
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I.

PIPING

Division

A. PIPE FABRICATION

SHIPBUILDING

QUALITY STANDARDS

Secttion 1. STRAIGHT PIPE
Nominol Standord |Tolerance
Sub-secttlon Item Figure DlTne;er R(ang)e L;nl;s Remorks
mm mm mm
Indicated Length L —— e
of ptpe on drowling
|t + g —o Not
Length tolerence d 6 Deftned
Section 2. BENT PIPE
a. Indticoted lengths |L &
Single of pilpe on drowing| L, '<—l+d+{
dlrectlon
bending Length tolerence d T 16 5 ';3‘:' p
eftne
lLLength tolerence d, . 5 Not
o +or® Li+d, Deftned
Destign bending o’
angle
Bend tolercnce or’ z|* b ;‘O‘ 4
et lne
b. Indicoted lengths |L,L,
Two of plpe on drowingl.l.
directton
bendtng Length tolerence d . . 16 No1t
0" *ar Defined
Length tolerence d, t5 o l‘:lot
. » Lo+t da eftned
Length tolerence | o 16 o I‘\fox 3
et tne
Design bending o', I
angles o0 | L+d
Bend toleronce or L x2° o r}lox
ef1ned
‘—-Ilu"’dl"_—
c. Indicoted lengths |L,L, —T
Three of pipe on drowingl,l,; c g
direction o T L+d
bending Length tolerence d i +5 Not
Deftned
Length tolerence d, 5 No t
—-’ Li+dy "— Defined
Length tolerence da 5 Not
1 Defined
Destign bending a® . 2
angles e’ l2+d; orta,’
Bend toleronce ay T_ £ Not
Defined
Section 3. Bronch pipe
Indicated lengths {L.L,
of pipe on drowlng{,l;:
Length tolerence d T 5 Not
Defined
Length tolerence d, a* +or 5 Not
Le*de Defined
Length tolerence de t5 Not
Defined
Destgn ongle o’
Angle tolerance oy ted EA Not
Li+ds Defined

FIG. A2.1 Piping
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I. PIPING

Diviston A. PIPE FABRICATION SHIPBUI%&}NG
Section 4. PENETRATION PIECE OUALITY STANDA
Nomtnal Stondard |Tolerance
Sub-section Item Figure Diometer Raonge Limits Remarks
(mm) {mm) (mm)
Indtcoted lengths |l.1, L+d
of pipe on drowing
o’ 40, center
Length tolerence d £ t4 Not
tange Defined
Length tolerence d 4 Not
Deftned
Destgn penetration| o
ongle Litdi—
Angle tolerance o’ t1° Not
Defined
Section 5. FLANGES
a. Displocement of d _,.l
Angle of flonge face d
flange
to plpe Angle deviatlon o* < 150 a* <1°
: from normol 2 150 d*<1.5"
e \TK
b. Distortion d <200 0.5 <1.0
Distortion of | dimenston 200-450 <1.0 <2.0
flonge foce >500 <1.5 <2.5
d—am
c. Dtstonce d
Distonce between
between filletr ond d
fitilet ond butt welding
butt welding beod
beod
d. Pipe setbock from d 1 t+1.5 No1t
Attochment of | foce of flange Defined
flonge to
plpe Toe of weld d,
setbock from foce d
of flonge !
d
e. Length of thread d > “ d 0-3
Threod protruston threads
exlenstion
post nut
f. Distance between L = L < >1
Distonce floange ond bend
between plipe ~
and bending Thtckness of 1 i
orea flange
Bend rodtus r 22d
-EDJ [—— 1
Pipe dicmeter d —>Id‘¢
g. Amount of flange o |o a3
Alignment of offset c-bs3
flonges Y
Maximun distance c
between flange b c
foces ‘
Mintmun distonce b
between flange
foces ! 1

FIG. A2.2 Piping
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I.

PIPING

Division

A. PIPE FABRICATION

ou SHIPBUILDING
Sectlon 6. COUPLINGS ALITY STANDARDS
Nominal Stondord |[Tolerance
Sub-section Item Figure Dicmeter Ronge Limits Remarks
{mm) {mm) (mm)
c. Length of coupling| L
Coupl tng d
(sleeve) Length of pipe L, 231 not L& o
inslde coupling deftned vary
accordlng
Distonce beween Lo 1o pipe
pipes lnside diameter
couplng
Pipe thickness 1 *
Distonce between d : I ~3 not
instde of coupling deftned
ond outside of
plpe
b. Distonce between d 2.0
Coupl tng tnside of coupling
misal lgnment ond outstde of
plipe
Angle misclignment | o* <5*
c. Distance between d €0.2
Coupl tng Instde of couptting L
bet! & socket | and outside of l -—ﬂ r__ _L
plpe 1.
Distonce plpe L — _T 2bt
tnserted In socket d o t
Pipe thickness 1
d. Dtstonce between d — r—_"d 10 not
Dresser plpe ends def tned
coupl tng
distance
between
plpe ends
e. Amount of d +3 5
Dresser misolignment
coupl tng
pipe
misaignment

Divistlon

8. PIPE BENDING

Section

I. ELLIPTICITY (out of roundness)

Tolerance Limtts (untt:

%)

Sub-sectlon Item Figure Bending Cold Hot R .
Radtus Bending Bending emorks
a. Elliptictty= RS2A - 10 Tolerance
Steel ond (D.-%)XIOO (%) Limits of
non-ferrous 2A<RS3A 10 8 cold
plpe bending
Outstide dta. of D 3A<RSAA 10 8 tncludes
pipe before s that of
monufocturing 4A<R t0 5 high
frequency
Mojor dia. of bent | D, n tnduction
oipe I heating
bending
Minor dio. of bemt| D Da O
plpe Stondord
}::Y \ range not
Nominal dto. 5 def lned
+
Bending rodtus R

FIG. A2.3 Piping
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I.

PIPING

Divistion B. PIPE BENDING : SHIPBUILDING
Section 1. ELLIPTICITY (out of roundness) OUALITY STANDARDS
Toleronce Limtts (untt: %)
Sub-sectlon Item Figure Bendtng Cotd Hot R .
Radtus Bendting Bending emorks
— e e R T B
b. Eltiptictity= R<2A 15 Toterance
Al-bross & (D.'Qﬁ)XIOO (%) Limtts of
CuNt pipe 2A<R<3A 10 cold
bending
Outside dio. of o < 3ACRS4AA 10 tncludes
pipe before that of
monufacturing ; 4A<R 8 high
1a. of frequency
:?gzr dia. of bent | D, ndaettor
heoting
Minor dia. of bent | D: D: bending
plpe
Standord
Nominol dieo. A _ D, ~onge not
Bending rodtus R def tned
Sectton 2. REDUCTION IN WALL THICKNESS
o. Reducttion 1n watl R<2A - 20 Toleronce
Steel plpe thickness = Limits of
(1-1)XI00 (%) 2A<RS3A 25 10 cotd
t bendting
3A<RL4A 20 5 Includes
Ortlgtinal woll 1 Q that of
thickness 4A<R 15 5 high
frequency
Wall thickness L1 n Induction
of ter bending heoting
bendtng
Nominol dto.
Stondard
Bending radtus ronge not
1 def tned
b. R<2A - 20 Tolerance
Copper plpe limtts of
2A<RS3A 30 15 cold
bendting
3AKRS4A 25 10 tncludes
thot of
4A<R 20 10 high
frequency
tnductton
heating
bending
Stondord
range nol
def ined
c. Rg2A 25 Tolerance
Al-bross & Limtts of
CuNi pipe 2A<RS3A 25 cold
bending
JA<KRS4A 20 lncludes
thot of
4A<R (5 high
frequency
induction
heating
bendting
Stondard
range not
deftned
Sectlon 3. SWELL & WRINKLE DISTORTION
c. Amount of swell h h or by Toleronce
All pipe distortion i Limits
matertols < "F("A not
Amount of wrinkle h, defined
distortion
Nominol dto. A

FIG. A2.4 Piping
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I.

PIPING

Division

C. PIPE HANGERS

T SH_][[PBUILDING
Section 1. U-BOLT OUALITY STANDARDS
Stondord Toleronce
Remarks
Sub-section Item Flgure Range Limtts
unit: mm
Q. Diameter of u-bolt} d J__
Hetght ‘
difference Difference between| o d — <ds2 not defined
betveen ends bolt ends a l__
of U-bolt
b. Difference between| o 12 not defined
Ptrch of required ond
U-bel actual locotton o -+
4 /
1-:::::’
c. Clearance betwveen a 2183 not defined Apolied 1o
Cleorance top of pipe & ey c necessory
between plpe hanger L part only
& U-bolt or
flot steel Cleoronce between b ¥
bond bottom of pipe & °
hanger
Clearonce between |c & T
side of pipe & e b
honger
d. Length of thread a 0~5 not defined
Thread protuston beyond threads
extenslonr nut a
from nut for
U-bolt or Dtometer of bolt _l_
flat steel T
band —‘u"'d
Sectton 2. FLAT STEEL BAND
Q. Requtred hetght h
Hanger of hanger
hetght + h+d
Dimenstonal d _L -2~0 not defltned
vartation |
b. Required ptteh §
Ptich of bolt | between bolt holes
holes 1
Dimenstionol d [ $2 not deftned
vartiation | \
r—l+d—m
Sectlon 3. DISTANCE BETWEEN PIPE HANGERS
Pipe Max tmun Pipe Max I mun
nomlnat hanger nomtnal hanger
dliameter spaclng diaometer spacing
10 1.4 m 125 4.5 m
15 1.6 m 150 5.0 m
20 1.8 m 200 5.0m
25 2.1 m 2560 55 m
32 2.4 m 300 6.0m
40 2.6 m 350 6.0m
50 2.8 m 400 6.0 m
65 3.2m 500 7.0 m
80 3.5 m 600 7.0m
100 4.0 m 700 7.0m

FIG. A2.5 Piping
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I. PIPING

Division E. REACH RODS SHIPBUILDING
Sectlon |. MANUFACTURING OF REACH ROD QUALITY STANDARDS
Stondord Toteronce
Remarks
Sub-section Item Filgure Range Limits
unit: am
a. Diameter of reoch D D225 not defined
Cleorance rod @ﬁ 0.550<1.5
between reach |
rod and Cleorance between a D232 not defined
bearing recch rod & bearing ™ 0 0.55052.0
b. Deflection of rod o r——- S5m ——-1 <10 not deftned
Strotghtness {per 5 m length) 4
of sptndle -ﬁ'a’
(per 5 m)
)
c. Cleoronce between -} o 0.250%1.0 not defined
Clearance reach rod and i3
betiween reach| joint plece _EEE-
rod and jotnt
plece
Sectton 2. FITTING OF REACH ROD
a. Sptndle end a <10 not defined
Spindle end spacting —1 r‘a
spactng & éj
free end Free end spacing b : 5<b<8 not defined
spactng of of toper pln b
Taper pin
b. Deflection of rod a <to not defined
Stroightness {per 5 m length)
of reach rod
(per B m) €
o Q
c. Miscl tgnment a <10 not deflned
Mtsal tgnment distance _—Tj‘_’°
between valve
spindle and
reoch rod
d. Angle devtation o o° s!° not defined
Ftiting ongle| from verttcol
of deck stond
e. Angle devliattlon Qa* o° <1 not deftned
Deviottion of from normol
reach rod
from perpen-
ditcular 1o
beartng

FIG. A2.6 Piping
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I.

PIPING

Diviston

F. BELLMOUTHS

SHIPBUILDING
OQUALITY STANDARDS

Section I. A-TYPE BELLMOUTH
Nominal Standard |Tolerance
Sub-section Item Figure Diometer Range Limtts Remorks
{mm) (om (mm)
Hetght of 80 1=15
bellmouth obove 100 1 =20
bottom of tonk 125 L =20
150 1=25
Height tolerances 200 1=35
Efi L+d
Sectlon 2. B-TYPE BELLMOUTH
Height of 250 1 =50
bellmouth obove 300 L =50
bottom of tank 350 1 =80
400 L =80
Hetght toleronces 450 =100
L+d 500 L=100
ﬁi | 550 (=120
Secttlon 3. C-TYPE BELLMOUTH
Hotght of
bel lmouth above reducer
bottom of tonk 40 L=15
50 =15
L 65 Lt =20
80 1=25
| 100 (=35
125 L =40
f 150 1 =49
200 L =65

FIG. A2.7 Piping
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I. HULL

OUTFITTING

Diviston

I-A WATER TIGHT STEEL HATCH COVER

SHIPBUILDING
OUALITY STANDARDS

Secttion 1. HATCH COVER (SINGLE PULL TYPE)
Stondord |Tolerance
Sub-~section Item Figure Ronge Limtts Remarks
{(mm) (mm)
|. ) Not D ond @ tndicote
Dimension of Length (I hotch) é'c) 5 Oefl ined |occeptlable tolerances]
hatch cover Not for vartous support
Length (1 panel) QQ 3 Defined {conditions shown
Not below:
Brecth 6%3 2 L, . *3 Def tned
e Not (D: condition where
Hetght of hatch N * 3 o r° each cover (s
cover p. L eftned |~gnged without
x No1 closely tightening
Difference between [IL,-L,l ;\ <5
diagonals (1 hatch [0) —! Defined ©: condition where
Difference between [iL-Ll L+6y 3 <4 Not eoch cover is ranged
dtogonals {1 ponel ) b Deftned jond tightened
L= designed dimension
L,= actual dimenslon
. Deftlection of side |§ 3 Not 6 0
Deflecttion of [plote 1n the 6 Def ined ;;?Sezgt::dirforonce
side end ond verticol direction surface of cover
top plote Not and surfoce toble
Deflecttion of end 67 58 3 Defined |*hen pulting on
plote tn the the surface t1able
vertical dtrectton 6g
Not
Bend of side plote |§ 3
'n the tronsverse 8 5 & Def tned
dtrection
Bend of end plate Sq 13 De??;ed
In the transverss
direction
Deformattion of tep [& 4 Not
plate 10 Defined
*Flatness of <3 D ??‘ d
undersurfoce of et lne
hateh cover
{I ponel)
3. Dimenston of 12 3
Dimenston of beloncing wheel
wheel ofter ofter tnstolling
tnstalltng
Height of 22 13
boloncing wheel
Dimenston of wheel 12 13
after tnstalltng
Helght of wheel 12 3
Pttch of instotled 12 14
wheel

FIG. A2.8 Hull Outfitting
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I. HULL

OUTFITTING

Division

I-A WATER TIGHT STEEL HATCH COVER

SHIPBUILDING
QUALITY STANDARDS

Sectton |. HATCH COVER (SINGLE PWLL TYPE)
Standard |Toleronce
Sub-section Itenm Figure R(ong)e L:ml;s Remarks
mm mm
4. Helight from base 6!6 0| t| 12 t1=thickness of
Intermediote line to pocking 6|7 i 1 12 compression bar
hinge ond gutter -
water tight- A Bose| Compressed depth
ness Breath of pocking B8 Tine| . 1) 2 of pocktng
gultler Il’éu__ 3 surroundtng hotch
+ cover 1o be tn
Devtation between |5 - 25 1z occordonce wlth
compresslon bar ond % this ttem.
pocklng ——
| . f1
Compressed depth & 1 t3 » not defined
of pockling % 1
Deviction between lﬁ,@' | e "><5|9 <2 <4
1op plates ‘?
Deviation between B,®| L4027 <2 <4
stde plotes m
Clearance between I - +3 -5-+10
hotch covers 62% L+Sa
SECT A-A
— T
[ et e )
5. Longttudtinal 604 4 6
Installtng devliation
posttton of
snog for qutlck Vertical deviotton 525 x4 6
octing cleot
Lo
6. Touchptlece 1ype 626 ﬂ% < $2 Refer to note
Clearance N
beiween hoich | Directly of touched 627 o <3 <5
cover and trpe
hatch cooming
Rest pad type &8 <1 <2
Lé.v
Note
Every touchptece of A or C type to be tn
touch with end ond stde girder of hotch
cover or rest orm of hotch cover.
For type B, end and side girder of hotch
cover to be 1n touch with the coomting
top plate at Least one position In any 3
meters.
Sectlon 2. HATCH COVER (SINGLE PULL TYPE)
* 1o be In
[I]l i I *Length 6| L+& 5 10 accordance wlth
mension o ! hull spectficotion.
hotch cooming | 4Bregdth 62 7 F3s] +10
sDifference between|ili-lll 3 $10 <15 {=designed dimenston
dlogonols + <
- (Vi g
e Li=actual dimenston

FIG. A2.9 Hull Outfitting

36




A0y F 2016 — 00
“afl

I.

HULL OUTFITTING

Division

I-A WATER TIGHT STEEL HATCH COVER

SHIPBUILDING
OUALITY STANDARDS

Section 2. HATCH COAMINGS (SINGLE PULL TYPE)
Standord |Toleronce
Sub~section Item Figure Ronge Limits Remarks
{mm) (mm)
2. * End cooming 63 3 5 * to be In
Deflectton of accordonce with
hor1zontal * Stde coaming S 5 18 hull specificotion.
stiffener 4
{tnstalitng *+ Deflectiton in any 55 $2 13
posttion of one meter (at end
compression bor)iand stide cooming
R 1 23 15 1= thickness of
FretoLl tng Installing posltiton 66 compresston bor
a1 : Longttudtnaol 67 3 8
nenslon deviation
of compression
bor Tronsverse deviatton|§g <3 15
Deviation from 6 <5 :%
center Line of 9
cover packing
4. Instollting positton ¢ 3 +3
Instolltng ; of gutde ratl 6|0
dimenston o Instaltln
posttion 3 13
g:;ga rotl and of ramp 9 6” 18,
Deviotton of ramp 23 13
from verticaol Line 6|2
Sectton 3. HATCH COAMINGS (SIOE ROLLING TYPE)
. S
Length 5 Not D ond @ tndicate
E\me:slon of 'O Deftned |occeptoble toleronces]
atch cover for vorlous support
dity h
Breadth {I hotch) 62 5 Not gg?o', ons shown
(0) Defined
D: condttion where
Breodth {1 ponel) 53 14 Not each cover ts
Deftned |ranged without
cltosely ttghtentng
Hetght of cover 6.'° 3 Not @: conditton where
Defined |gach cover ts ronged
ond ttghtened
Difference between {lL,-L,| <5 No1t
diogonols () panel)] @ Defined = designed dimension
Difference between fiLs-Li <4 Not L= octucl dimension
diagonals {} panel) Defined
2. Deflectton of stide 66 3 Not * indicotes clearance
Deflecttion of | plote tn the Deftned |beiween under surfoce
stde, end ond| vertical direction of hatch cover ond
top plate suface toble, when
Deftectton of end |6y 13 No1t pulling on the
plate tn the Def tned |surface toble.
vertical direction
Bend of side plate| &g 13 No1
in the transverse Def tned
directtion
Bend of end plote |6 +3 Not
in the transverse 9 Def ined
direction
Deformation of 1t s 4 Not
plo:: i Y Defined
*Flotness of lower <3 Not
surface of hatch Oefined
cover (| panel)

FIG. A2.10 Hull Ouftfitting
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I.

HULL OUTFITTING

Diviston I-A WATER TIGHT STEEL HATCH COVER . SHIPBUILDING
SECTION 3. HATCH COVER (SIDE ROLLING TYPE) QUALITY STANDARDS
Stondard {Tolerance
Sub-section Item Figure Range Limtts Remarks
{(nm) (mm)
%. n Sean (betvner)\ S, 4 +2 +3
nstolltng center lines
dimenstion of g = 12 £3
wheel Instolling height 6'2
Instolling pltch 513 = = 2 3
4
: Helght from bose 15 © %l 12 t=thickness of
E‘?;::mg:éota Line to packling 6"‘5 EX 12 compresstlon bor
watlertight gutter e ¢ d h
ompresse ept
construction Breath of pocking (5|@ 128, =6, £l 2 of pocktng,
gutter - surroundtng hatch
0 ' cover to be In
Deviotlon between [I5@l ME <5 3 accordance with
compresston bor and [ thts ttem.
pocking 'L — o
L+ <
Compressed depth 15,21 M <3 » ® not defined
of porking
Deviotion between |5 Of 1+6, 146 12 <4
1top plotes e 1+
Devtation between |§ L + 57 & 13 <4
end plotes »
o
Clearonce between 1§ L+s, 3 -5~+10
hotch covers o SECT A-A
5. Longtitudinol 622 4 16
Instolltng deviatlon
posttion of
snog for quicklVerticol davictton 623 4 t6
acting cleot 6
=
6. Touch piece type %4 ‘g < <2 Refer to note
Cleorance
between hatch | Directly touched 625 <3 <5
cover ond Type
hatch cooming [
Res1 pad 1ype 626 © <t <2
=
; L]
Note
Evevy touchplece of A or C 1ype to be (n
touch with end ond stde gtirder of hatch
cover or rest arm of hotch cover.
For type B, end ond stde girder of hatch
cover 1o be In touch with the coaming ..
top plaote ot least one poslisiilon \n any
3 melers.
SECTION 4., HATCH COAMING (SIDE ROLLING TYPE)
¢ to be In
l});menslon of *Length 6| 5 10 accordance with
hotch cooming | +Breodth 62 L+&, +5 £10 hull specificattlon.
«Diffarence betweenliL-Lij <10 <15 L=destgned dimenston
diogonols ‘9 4
-~ ( Y Li=octuel dimenston

FIG. A2.11 Hull Outfitting
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I.

HULL OUTFITTING

Division I-A WATER TIGHT STEEL HATCH COVER . S’;%PBUIlégéNG
A
Section 4. HATCH COAMINGS (SIDE ROLLING TYPE) QUALITY STAND
Standard [Tolerance
Sub-section Item Figure Range Limtts Remarks
(nm) {mm)
2. 13 * to be In
Deflection of * End coaming 63 3 accordance with
hortzontol hull spectftcation.
stiffener *» Side coaming Sa 5 18
{a1 insiolling
ttion of t= 1 gt
zZ:presslgn bor)| * Deflection tn onr|S5 12 3 Deston menston
one meter {01 end
ond side cooming
?Astolllng Instolltng posttion|Gg +3 15 t=1hickness of
dimension P compression bar
of compression |Longttudinol ond ») 13 15
bor tronsverse devliatlon éb
Deviotion from qB 15 F3
center Line of
cover packling
4. Instolling posttion 69 = 3 15
Instolling of rotl 5
dimension of —
ratl Level of rall 1op |50 —t 3 15
T (from t) &
5. Deviotion between 6|| O +3 15
Postiton of wheel center and ratl
opening hole jack center
of jack
oll jack
Deviaiton between |§)o t) 12
ratl and flap — &,
Secttlon 5. HATCH COVER (PONTOON TYPE FOR CONTAINER SHIP)
1. S - D ond @ tndicate
Dimenston of Length ! 5 occeptable toleronces
hatch cover Breodth 62 15 . for vortous support
condittons shown
Hetght of cover 63 +3 » follows:
Difference between |lLi-L <% . Q@ : condition
dlagonals puttling together,
5 3 nontlight:
R eflectton of stde | H .
Deflectiton of {pPlate tn the 4 @ : closed condition
side, end ond {dlrection of up and
1op plote down L= Design dimension
Deflecttion of end 65 +3 . L= octual dimenston
plote tn the 1o be meosured by
directton of condtttion 2 ot
up and down contolner mount on
cover or pedestol.
Bend of side plote C% +3 .
tn the direction of ¢ not deftned
transverse
Bend of end plate j? 3 .
tn the direction of _ _
transverse WjT“T"?[—
Deformottion of top 63 t4 .
plote
Flotness of under <3 »

surface of cover

FIG. A2.12 Hull Outfitting
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I. HULL

OUTFITTING

Diviston

I1-A WATER TIGHT STEEL HATCH COVER

SHIPBUILDING
QUALITY STANDARDS

Section 5. HATCH COVER (PONTOON TYPE FOR CONTAINER SHIP)
Staondord |Tol erance
Sub-section Item Figure Range Limits Remarks
{mm) {mm)
3. Hetght from bose 69 £ 12
Woter line to pocking 6'0 by e 12
tighiness gutter b |
Breath of pocking 6[1 osel ¢ 2
gutter Line}
L+ =
— «©
+*
4. o 2
Cleorance Touch plece type 6|2 ©O <t < Refer to note
betwsen hotch
c:v;: and Directly touched 613 [% <3 <5
hotlch cooming |Trpe
TYPE A
Rest pad type 6.4 [ st <2
«©
TYPE B
qi
TYPE C
Note
Evevy touchpliece of A or C type to be tn
touch witth end and stde gtrder of hotch
cover or rest arm of hotch cover.
For 1ype B, end ond stde girder of hatch
cover to be tn touch with the coaming
1op plate at lecst one poststilon tn any
3 melers.
Secttion 6. HATCH COAMING (PONTOON TYPE FOR CONTAINER SHIP)

L+6 * to be in
6imenslon of *Length 6] I 5 10 accordonce with
hotch cover vBreodth éb i} 15 £10 hutl spectfication.

Lo

*Difference between|iL-Ll N g <5 <15

dlogonols N AN
géflectlon of *End cooming 53 13 15

[ 4
:?T;?ﬁ::cl *Stde cooming 64 5 5 8
{ot tnstolling T¥0s
posttton of sDeflection tn ony 65 12 3
compresston one meter (ot end s
bor) ond stde cooming) 4
<

3. 1=thickness of
Instaolltng *Instolling posttion 65 3 *5 compresston bar
dimenston of
compresslion sLongitudtnol ond 67 3 3ol
bar iransverse deviatlon |

*Deviction from 68 68 5 1%

center line of

cover packlng

e

FIG. A2.13 Hull Outfitting
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I. HULL

OUTFITTING

Division

I-A WATER TIGHT STEEL HATCH COVER

. SHIPBUILDING
QUALITY STANDARDS

Section | . HATCH COVER (FOLDING TYPE)
Stondord {Tolerance
Sub-section Item Figure Range Limtts Remarks
{mm) {(mm)
). Length (] hetch) 6| 0] 15 b f:ot D ond @ tndicote
Dimenston of eflned [occeptoble tolerances
hotch cover Length (1 ponel) 62 3 for vortous support
Breoth 53 D 13 condttions shown
below:
Height of hotch 64 23 :
cover D: condtiton where
Difference betwveen JIL,-L, <5 eoch cover 1\s
diagonals (1 hatch) o ronged without
closely tightening
Difference between [iLs-Ldl <4
d i
togonals (1 ponel) @: conditilon where
each cover Is ranged
2. Deflection of side |65 13 ond tightened s
Deflection of jplate (n the
stde end and | verticol dlirection
1op plate L= destgned dimenston
Deflectton of end 66 +3
plote tn the v 4 L. octuol dimenston
verticol dlirection N Y
3 N\ *indicotes clearance
Bend of stde plote 67 < 13 between under-
\n the transverse b 57 surfocerof cover
directton »° ond surfoce table
\ . when putting on
Bend of end plate 68 LAY 3 the surfoce table
In the directtion 146,
of 1ransverse
Deformatton of 1top 69 t4
plate s
.
sFlotness of tronverse A <3
under surface of TF—T
hatch cover
{1 ponel) ‘
. Span (between 610 m $ 12 t3
Instolling center l1ilnes) ' ! .-
dimenston of
wheet Installing hetght (&), 1460 164 2 3
Instollting pttch 6|2 Q:ﬂﬁ 2 t4
{8 Y
4. Hetght from bose 6'3 + 12 1=thickness of
Intermediote [ line 1o pockling é s} 42 compresslon bor
hinge ond gutter i4 ]
water thight- ° Compressed depth
ness Breoth of pocking 6|5 Z t 2 of pockling
gutter i surrounding hatch
T = cover 1o be In
Deviattion betiween 6|6 L+61s © 15 1% accordaonce with
compresslon bor - this ltem.
aond pockling
(]
Compressed depth S @ e +2 . * not deflined
of packling "
Deviotion between 5 6"‘% - +6 <2 <4
Top ptates " 7
Deviotion between |5 <2 <4
slde plaotes 4
Clearance between |5 @[+ 6 - t3 -5~+10
hatch covers » E
3 A —— ]
=146
SECT A-A

FIG. A2.14 Hull Outfitting
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T.

HULL OUTFITTING

Division

I-A WATER TIGHT STEEL HATCH COVER

T SHIPBUILDING
Sectlon |. HATCH COVER (FOLDING TYPE) QUALITY STANDARDS
Stondaord |Tolerance
Sub-section Item Figure Range Limits Remorks
(mm) {(mm)
S. Longltudinal 62| I +4 16
Installtng deviotion
posttion of
snag for qutck{Vertical deviotion |6 4 +6
actting cleot 22
622
6. Touchptlece Type 623 0 < <2 Refer 1o note
Clearance
between hotch | Directly of 1ouched 624 <3 <5
cover and type
hotch cooming K§
Rest paod type 625 ig_ | < 52
£ ©Q
Note
[Evevy touchplece of a A or C type to be tn
touch with end end and stide girder of hotchi
cover or rest arm of hatch cover.
For type B, end and stde girder of hatch
cover 1o be tn tTouch with the coaming
top plote at least one posisition In any
3 meters.
7. Devtotton between 626 12 13
Installting matn hinge and 0
dimenston of bosel tne of hatch &
intermedlarte cover (lLongtiudinal s
ond maliln aond verttcal
hinge direction) E
Devtotion between 627 I—_—L__ ,d':l +2 3
matn hinge and l'dbb +
basel ine of haotch l*q?7~
cover {(longttudtinol
aoand vertical
dtrectton)
8. Deviattion between 628 2 3
Instoll tng eye plaote for moln
dimenstion of crltnder ond base
fntermedlate Ltne of hatch cover
and main
o ST
~
+
Sectlon 2. HATCH COVER (FOLDING TYPE)
* to be In
6' ¢ *Length 6! 5 t10 accordance wli1lh
Imension o L+6, hutl specificotion.
hatch cooming | wBreadth 52 5 +10
*Difference betweenfiL,-Lif . <10 <i5 L=destgned dimenslon
dtogonals + Q
7 Lisactual dimension
FIG. A2.15 Hull Ouftfitting
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I.

HULL OUTFITTING

Divistion I-A WATER TIGHT STEEL HATCH COVER o SH%[_PBUILDIPG
Sectlon 2. HATCH COAMINGS (FOLDING TYPE) ALITY STANDARDS
Stondord |Tolerance
Sub-sectton Item Figure Range Limtts Remorks
(mm) {mm)

. *+ End cooming 23 15 * 10 be tn
Deftection of accordance with
hortzontol * Side cooming 25 8 hull specificotlon.
stiffener
(tnstolltng * Deflection tn ony *2 13
posttion of one meter (ot end L= destigned dimenston)|
compression bor} ond stde cooming
3. Installing posttton 13 5 1= thickness of
Installing Longttudinal +3 +8 compresslon bar
dimenston deviotlon

f 1
gorcompress °" [Tronsverse deviotion 3 5

Deviattion from 5 ’é
center lLine of
cover packing

4, Instolling postiton 13 5
Instolling of ratl
d""g”s‘°“l°r Deviatton of raomp 3 5
gutde rail from vertical Line

Diviston I-B ENTRANCE DOOR AND HATCH

Sectton |. WATER TIGHT STEEL DOOR
l. Breadth s 12 14 = destgned dimension
Door ]

3 : distance between
Hetgh1 62 l 9‘ """Q 2 4 % middle polnts
Distortton 63 sz 2 13 of dlogonals
Stroightiness 54 %: 2 +3
Warp 65 1 3

2. Breadth 66 12 14 69 : distonce betwaen

Door coaming middle polints
Hetght 64 =) 12 4 of dtogonals
Hetght of stll Sg {1 -t 0-15 0-30
Distorttion 69 ey 12 14
[#g
Stratghtness 6|0 | z| 13
%\Steel wall
Warp 6! | t 3

3. Breadth 6|2 x4 7
Part of cut "
steel woll Hetght 5‘3 s x4 x7

+
Hetght of sitl 4t LI 0-~15 -10~30
T+y
Defromotton 6'5 ‘%"M 22 3
5
E\Steel wall
%r

FIG. A2.16 Hull Outfitting
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1.

HULL OUTFITTING

Diviston

I-B ENTRANCE DOOR AND HATCH

SHIPBUILDING
QUALITY STANDARDS

Sectilon 2. WATER TIGHT STEEL SMALL HATCH (SQUARE TYPE)
Stondord [Toleronce
Sub-section Item Figure ﬁon%e LGl;s Remarks
®mn nm

I. Breadth 61 1+6s ) 23 x5 6): distonce belveen
Hoteh cover - middle polnts

Length 62 ? n g 3 5 of dtagonals

b B}
Distortion 63 T 12 3
6.

Stratghtness 64 EY] 13

Deformation (in ony65 / ER | 3

one meter) //{

’. / 6,

2. Breodth 2 15 6, : distonce betveen
Hotich cooming middle points

Length 12 15 of dlagonals

Hetght 0~-6 0~20

Distorttlon 69 2 +3

Stralghtness 6|0 — FY] 13

[
P =
- 2 6w
i
T
3. Breodth 6|| 22 3
Paort1 of cut
deck plote
(penetrattion Length 6'2 22 3
trpe)
L+ Sy
4. Breadth 6y z -3~2 -5~3
Part of cut ©
deck plate Length 5 < -3 ~2 -5~3
(non~ 2 e
penetrotllon
type)
To be applied for

5. Touch between )
Woter gasket ond coaming 825 steel woter tight

tightness

door ond woter tight
steel small hatch.

(Water tight door)

B:Breodth of

chalk clung on the
gaskel ofter tighten-
ing test. The test

ts to be corrted ocut
with thrusting chips
to the middle of the
wedges.

(Woter tight
hatch)

B:Breadth of

chalk clung on the
gosket after tighten-
ing test. The test

Iis to be corrted out
with thrusting chlips
10 the middle of the
wedges.

small

Section

3. WATER TIGHT STEEL SMALL HATCH
(ROUND TYPE)

TO BE IN ACCORDANCE WITH THE WATER TIGHT SOUARE

SMALL HATCH NOTE: REGUARDING A DIAMETER AS LENGTH

OR BREATH

FIG. A2.17 Hull Outfitting
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I.

HULL OUTFITTING

Diviston

I-C VENTILATOR AND SKYLIGHT

SHIPBUILDING
QUALITY STANDARDS

Section I. ANOTHER WATER TIGHT STEEL HATCH
Staondord [Tolerance
Sub-section Item Filgure Range Limits Remorks
(mm) (mm)
. * Contoct between B2 Venttlotion hole
Woter tighiness |goskel ond cooming 2 with woll
Wall louver
Goose neck
venitlatlor
Mushroom
ventiiotor
Secttion 1. SKYLIGHT
U Contact between BZ%
Woter Tightness|gosket and cooming
Diviston I1-D CARGO LOADING APPARATUS
Sectlon |. WELDING FABRICATED BOOM
l. +7 10 d: designed dimenslion
Derrick boom Length 6' ‘ of derrick boom ot
S - 15 10 measurling positton
Bending 2 3
D 20 D= diamet
Diameter 63 [— —J 0-7% 0-7%6 omex eter
D= min. dt 1
Permissibte out of [Di=Ds 0 <t <2 ) ometer
roundness of d+8y
crltndrtcal shell
ot tnstallling
position of
) bose ossemblies L+5
. Dtstortion batween | & " <1 <2
Derrick boom ossembl ies on base
ond ossembl tes|ond ossemblies on
top

FIG. A2.18 Hull Ouftfitting
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I.

HULL OUTFITTING

Division

I-E CONTAINER LASHING DEVICES

SHIPBUILDING
QUALITY STANDARDS

Section 1. CONTAINER LASHING FITTING
Stondord | Tolerance
Sub-section Item Figure R‘cng)e L:nl;s Remorks
na nm
l. Length 6| 3 14 @D ond @ tndicate
20’ Contatner > occeptable 1olerances
fltting Breod1h S b 22 +3 for vartous support
v} conditions shown
Difference of @ 2 4 follows:
hetght et cross [4 .
seciion of i Dt ip Tosetner
dlogonols zon”gg“ i '
Difference between q L+6, 5 8 © : closed condttion
d1 L .
openats Kbl L= Specified
dimenstion
., Length 6, 13 5 L.= actual dimenston
??YY‘-‘:°”‘°""3" to be measured by
ne Breodth 6, 12 13 condttion at
@ < contolner mount on
Difference of o x 2 4 cover or pedestal.
hetght ot cross
sectlon of
dlogonals s Z,
Difference between (e 5 8
dtogonals iL-Ld 1+85
3. Length 5+6 £7
Clecronce e %
between
cell gutlde ond Breodth 67‘6' \|, 7
contatner e B
S AL T 116
| R |
l
5

FIG. A2.19 Hull Ouftfitting
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I. HULL

CUTFITTING

Divistlon

I-F MOVABLE DECK. RAMP WAY, ETC.

SHIPBUILDING

OUALITY STANDARDS

Sectton | HOISTABLE DECK (LIFTABLE DECK)
Staondord |Toleronce
Sub-section Item Figure Range Limits Remarks
(mm) {mm)
I Length 6| 15 t8 l=destgned
Dimenston of dimenston
deck Breadth 5 18
64.65
Hetght 3 *5 aclual dimenstion
Difference between 18 £10
diogonols
2. Deflection of deck :8 :%O 57
Distorttion of =
deck Distortion of deck +5 +10
-2 -5 .
Deviotion of deck 5 distortion of deck
end from deck level 10 be kept destgned
supporiing
condttion.
3. Difference in level 10 t=destigned
Clecronce between movable dimenslon
between decks | decks
Difference 'n lLevel 10
between movabte 69.6|O.6||.6|2
gect ond fixed difference of
ec level and clearence
between decks to
Cleoronce between 6]| 5 18 kept destigned
movoble decks supporting and
gutded position.
Clearonce between |6;o 310
movable deck ond
fixed deck
4. Helght between 1) +20 l=destigned
Helght fixed deck ond 13| [MOvABLE c:£ -0 dimension
between decks { novable deck
FIXED
+20 *:Plonned dimenslion
HelghI be!wzen 614 -0 means the cleor
movable decks MOVABLE helght to be kept
tn the looding
MOVABLE conditon.
5. Deviction of 6|5 3 @ 5 6|5:
Gutderotl gutderotl from H s
verticol Line » b4 deviotton from
3 @ vertlcel litne
| = between one deck,
- | < spans.
e &, g
i-3
6. Deviatton of 6|6 gulderatt +10 tl=destigned
Cleorance gulderoll from gulde ptece dtmenston
between plllar|verticol Litne
and movable
deck pilior
do S7] tbu ' +10
7. Cleoronce between |03 e | BT1__ 4 | +8
Clearonce gutderatll ond gulde -0
between plece t+5, Jiss
gutlderotl and {;"
gulde plece p 5 .| movebte deck - +8
° 19 -0

FIG. A2.20 Hull Outfitting
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I. HULL OUTFITTING

Division I-F MOVABLE DECK., RAMP WAY, ETC. SHIPBUILDING
Section 2 STERN RAMP (INCLUDING RAMP DOOR) OUALITY STANDARDS
Standard |Toterance
Sub-section Item Figure Range Limtts Remarks
{am) {mm)
| . Breodth (lower part) 6| LOWER PART 15 8 t=destgned
Dimenston of 5 ( ) 62 ooRT STAR BOARD . . dimenson
romp reodth {upper port t ¢
S10E S10E CLI : center of
Length (SEC 1) 63 UPPER LEVEL 5 8 maln hinges
Length (SEC II) N 5 8 CL2 : center of
{nterchange
Length (TOTAL) 65 10 ti6 CL3 : center of
i h
2. Distonce between 66 ;;::nronp 25 op hinges
Posttton moln hinges (K]
of htnges L CL4 : means the
Distance between t8 perpenndicul an
the center of L To CLI.
hinges
L+8:=D +@
Distance between 14
tnter-hinge +4
L45:=Q+ @+ O
3. Longttudinal 5
Dimension of |distance between 64 6
romp door compression bors 4,05
o~ ¢ to be measured
aofter erection
Transverse distance 6'| (=} 15
between compresslion 9 CLa v 6|2_6|3,
bars b (] 2 actuol distonce
™
3
Difference between 5';6uu @ 8
diogonal distonces
of compression bor .
® t+Go
4. Longttudinal 5
Distorttion of | distortion
romp
Tronsverse 5
dtstortion
5, 6=
614.615:
Distorttion of top
plote on glrders
5. Deviation of the 6!6 15
Clearance eTc.|postiton of
tn way of compresston bor
tightening from the centerline
part of packing
Clearonce between 5

the paockting glove
and the top plote
of ramp door

construction
for comp. bor

FIG. A2.21 Hull Outfitting
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I. HULL

OUTFITTIN

G

Division

I-F MOVABLE DECK., RAMP WAY, ETC.

Section 3

MIDSHIP RAMP [(INCLUDING RAMP DOOR)

SHIPBUILDING
OUALITY STANDARDS

Stondord |Toleronce
Sub-sectlion Item Filgure Range Limtts Remorks
(mm (mn)
1. Breadth (lower port)ié 15 18 L=designed
Dimension of | dimenston
ramp 8 dth ( er port)|é 15 t8
ree uee g 2 - L+ cui center of
Length (ramp) 63 ‘S r_llé'_..|‘ 5 18 moin hinges
c +5 18 CL2 : center of
Length (flap) 4 | = mm=—mycu Flos hinges
IS
? &
2. Distonce between PeS - (o 5
Dimension ond | main hinges 5
poslition of »
hinges Breadth of & [+Ge i |7 2
Lifting eves 6 -
i 'N 1
3. Longttudinol 67 - 5
Dimenston of |distonce between cL2
ramp door compresslon bors
Tronsverse distance|& 15
between compresston| O L+52 Sy, S
bors actuol distonce
Difference between 6.-5.9 8
diogonal distances
of compression bor
4. Longltudtinol 5, ) x5
Distortion of | distortion
romp
Tronsverse 8o 25
distortion
&
¢r2
611.612:
Distortion of 1top
plate on glrders
5. Deviation of the 613 5
Clearance etc.|position of opentng
tn woy of compresston bor cleat
tightenting from the centerline
part of pockling =
Cleorance between (5} Ny 5
the packing glove 14 =%
and the top plate | S
of romp door ;0"' 14
OO lofter construciio
for cosp. bar

FIG. A2.22 Hull Outfitting
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I.

HULL OUTFITTING

Diviston

I-F MOVABLE DECK. RAMP WAY, ETC.

Sectlon 4

BULKHEAD DOOR/COAMING

. .. SHIPBUILDING
OQUALITY STANDARDS

corner of 1ight
ond packing end

bar

coentor of Tight bar ——

Standord |Toleronce
Sub-section Item Figure Range Limits Remorks
{mm) {mm)
[ Breadth oY 15 l=destgned
Dimenston of dimension
door Hetlgth & 5
Depth 4 23
Difference between |&G& +8 octual dimenston
dlogonal distances
2. Haight of the 1Y +3
Posttton center Line of
of fritings wheel
Posttion of cleat & +3
Postiton of (% 15
stoppling device
3. Distortton & 3
Distortion of | (tronsverse direc-
door tion)
Distortion 5. £3
{vertical direction)
4. Breaodth 5 l=designed
Dimenston of dimenston
coaming
Hetight & 15
87.618
5 820 ~623°
Depth 5: :% actual dimenston
Difference between q;q. 8
dlagonal distonces
5. Distance from the |G, +3
Positilon bulkheod 10 the
of rotl center of gulderall
6. Deflection [ +3
Distortion of | (transverse direction)
coamling
Deflectton +3
(vertical directton)
Distorttion +3
(1ransverse directton)
Distortton 3
{vertical directton)
{=deslgned
Clearaonce between a 3
deck ond back plate dimension
of door packing
Gop between the G 323

FIG. A2.23 Hull Outfitting

50




A0y F 2016 — 00
“afl

IT.

WOODWORK

Division

II-A ACCOMMODATION SPACE

SHIPBUILDING

QUALITY STANDARDS

Section | DOOR AND DOOR FRAME
Standard [Tolerance
Sub-section Itenm Figure Range Limits Remarks
(om) {mm)
h. Between wooden o, 2 <3
Clearance door ond door frame
between
door and
door frame
Between sieetl o s2 €3
door and door frame| ot G
Door |[Beor]
frame
Sectlon 2 DIVISIONAL WALL
1. Deviottion S
Fitting of | Deck S s8
diviston woll
Beam
[™=Baose Line
(drawing
dimenslion)
6y
Section 3 CEILING
' Short of cetlting (] <10 To be deftined by
Cetling cleor | clear hetght planned dimenston
hetght {cteor helght)
Sectlon 4 DETAIL OF DIVISIONAL PARTS
I Relattion between a, c 22.5 0D 21.5D D= dia. of bolt
Jolnt plece wooden ports ond o)) or dta. of screw
of woodwork screw hole
T
Deviattion from 6| <2 <5

marking Line

1]

r-—Q,
Wooden

joint ptece

6
!eshiﬂa__;\
Line —

Wooden

joint plece

FIG. A2.24 Woodwork
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II.

WOODWORK

Division

II-A ACCOMMODATION

SHIPBUILDING
Section 4 DETAIL OF DIVISIONAL PARTS QUALITY STANDARDS
Standord {Toleronce
Sub-section Item Figure Nonge Limtts Remarks
{mm) {mmn)
2. A jolner (plywood £0.5 <i
Altgnment of with the lost 62
plywood jotnt | coat of palnt)
A joliner (To be €0.3 £0.5
veneered) 63 !63
No jolner (To be 64 0.3
veneered) géd
A jYotlner w!ith s <0.5 <
jotnt pteces 5 5
(To be veneered) ﬁ‘S
3. Plrwood with the S, <0.3 <t
Clearonce Last coot of paint 6 ﬁl %
of plywood i gE
jotnt
Without jolnt s >ﬂ<—<5 0.3 <0.5
pleces 7 7
(To be veneered) Bﬂ
peas—
With jotnt pleces S 68 < <2
(To be veneered) 8
4. Fireproof bulk- 69 % 92 <2 2.5
Penetrotions head {Clearonce and
of wooden wolll lop length) az 225
@Screw
Stl pt1
(thickness more
than 1.0 mm)
5. Deviotion between 6!0 <5 <8
Steel panel upper ond lower
pieces -
=0
4
- |
° >‘<—l 6
o l| 1o
wn
At tgnment of jolnt 5|| i Streel 0.5 <t
deck
Sy
Gop of joint 6[2 0.5 <
=1=05
3 I |

FIG. A2.25 Woodwork
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IT.

WOODWORK

Dtvistion

II-A ACCOMMODATION

SHIPBUILDING
OUALITY STANDARDS

door

Section 5 DECK COVERING LEVEL
Stondard |Toleronce
Sub-secttion Item Filgure Ronge Limits Remarks
{mm) {mm)
. Flotness of deck S <5 Depth of &, tn
Deck composition v two meters.
compositlon
k‘5|
2. Flotness of deck Ditto <5 Dt1to
Deck coverling
coverting
Divistion 11-B DECK COMPARTMENT
Sectton | ON DECK
l. Gap between deck 6| <7 <9 Distortion of steel
Deck planking |planking and Deck planking deck ts based on
steel deck quol 11y stondord
for hull. Dack
plonkting ts bosed on
qual t1y standard for
bore steel parts.
5
Stl ploted deck
Sectton 2 IN HOLD
é[ Hortzontol o, {Bkt
eagraonce o
between c <6 <10
sporring ond - Bkt
cleat o °
Longttudtnal or | .: % <6 <10
s a
P
7] -
=
£
w
2. Devtottion of as 10 € o 5 < o Firtiing accuracy
Locotton of sporring from 03 € 15 @ € 20 of Tlec1l:sdde§lned
cleot foce Shell platin os Installed. In
case where 1t ts
rame tmposstble 1o comply
with the standord
due to form of
fromes. Sparring Is
to be divided as
appropriate.
Secttion 3 THE COLD STORAGE SPACES
To be checked by chalk
6$or Alr tightness of :Z;lned test. No measurable

frost outside the cotd
storage spoces under
refrigerating test. In
cose where 1 {rosts,
blov otr from the
outside ond check with
leakage of olr with o
condle or o0 Joss stick
tn the cotd storoge
space

FIG. A2.26 Woodwork
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IV.

MACHINERY

Divistion Iv-A RUDDER SHIPBUILDING
Sectton I. RUDDER PLATE AND RUDDER STOCK QUALITY STANDARDS
Standord |Tolerance
Sub-sectlon Item Figure Range Limits Remorks
(mm) {mm)
| .Reomer Dimenston of €0.0I Dt:dto of bolrt
reamer bolt hole <0.02 di:dto of hole
Roundness 10:-Da !
Criindeisol 1Dz-D; ! Qo o,d)
imension o
reamer bolt hole kﬂ:/T ) éggé
Roundness 1d,-dal é? -
Crlindricol ldp-dul ¢
Interference of |[d- 0.005 >0
reomer bolt Facing ~0.015
surface
2. Jotn Foctng surface Rudder  Reamer{ >60% . *not defined
creo between stlock bot ¢
rudder plaote ond
rudder stock ey
Devtiatlon from 6 B 1 E_*_ $0.3 $0.5 Both longltudinal
the center line BT 1 i and tronsverse
of rudder and l.+.r devictions are to
rudder stock V-‘L’ comply with this
after connection Gap C o stondard
Redter BB &
dz
Length of rudder
plote ond rudder —
stock ofter D
connection e}
2
Length of rudder 62 n 23 .
stock
b 5,
Length of rudder 53 4 .
plate 63
Totol length 52+53 5 .
Gop between S, <0.03 . After tightening
rudder plaote ond of reomer bolr
rudder stock
of ter connection
3. Steeve of Interference for snot defined
rudder stock sleeve of rudder
stock
- ~10)d di:outslide dia.
s us) da-da 10,000 * of rudder stock
- 10~20) ds di:outstide dia.
8 ©) da-ds 10,000 * of sleeve
Section 2. Pintle ond gudgeon bushing
I. Ptnile Factng surfoce
orea between .
pintle ond Toper >60% * *rnot deftined
of rudder plate
Interference for
ptntle of rudder
stock
N dizoutstde dlo.
{S U S) di-d2 . of pinile
. d2: Instde dlo.
8 € di-dz * of sleeve
2. Gudgeon Interference of snot deflned
bushing gudgeon bushing Gudgeon ~
du-d bush - d;:o;‘:_ts(de dio.
(BC, sus) 2" ds ‘| 0-0.0% of pintle
{(Synthettc resin) | da=ds slesve :

di:tnside dto.
of sleeve

FIG. A2.27 Machinery

54




A0y F 2016 — 00
“afl

IV.

MACHINERY

Division IV~A Rudder

SHIPBUILDING
QUALITY STANDARDS

Section 3. Stern frome
Stondard [Tolerance
Sub-section Item Figure Ronge Limits Remorks
{mm) {mm)
- Al tgnment of cen- 6| Rudder carrier | SO.3 £0.5 Both fongttudinol
Gudgeon terline for rudder ond transverse
center corrters, upper & LT deviotions are
Line tower gudgeons Dech To comply to this
af ter boring., or stondard
after cramming Uppar
eccentric bushing oudoeon
1 6
Lower gudgeon
Section 4. Rudder tiller
I. Interference Rudder >0
Rudder of rudder ttiler
stock and stock ond tiller
tiller
Interference of 0.005 >0
taper key ~0.015
2. Foacing surface >60% » *not defined
Rudder area between
stock rudder stock
ond and tiller
tiller
with Fostening 0.005 >0
Taper clearance of taper ~0.015
key
Sectlon 5. Rudder corrter ond stuffing box
| Focting surface E:S:A“ >50% . not defined
Instaollatton | areo of tiner This standard ts
Gap between rudder Rudder <0.05 . also aplled to
carrter ond liner corrier that of stuffing
box
To be measured
tn the condittion
before tightening
Rudder Juaping of up bolts
stock stopper
Division IV-B Steertng englne
Sectton . Rem cylinder 1ype
|
Reomer Interference a-D 0.01 >0 d: dia. of bolt
bolt D: dia of hole
2
Installotion | Cleoronce <0.06 . *not deftined
of Ltner
{Top Liner In the condttton
Chock Lliner) before tightening
of bolrts
3 10
Level ond Level and torston <TO0 Within
terston of T5% of
rom cylinder cleoraonce
of rom
crttnder

FIG. A2.28 Machinery
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Iv.

MACHINERY

Diviston

Iv-B Steering englne

SHIPBUILDING
OUALITY STANDARDS

Sectlion |. Rom crlinder type
Stondord |Tolerance
Sub-sectton Item Figure Ronge Limits Remarks
(mm) (mm)

4 Inclinotton of 17,-Tal $0.07 . In cose of

Al tgnment the surfoce sol1d couplitng
coupl tng - K

center of Concentricity <0.05 . To measure (ke
hydroulic this figure by
pump of ter means of dlal
tnstellottion guage, ln case

‘% of solid coupling.
Diolguoge

Sectlon 2. Rotary vaone type

| Foctng surfoce 260% L snot deflned
Toper arec areo

between rudder

stock and

boss on

steering

engine

2 Push up travel 0.6 . Length of
Interferencs -i.0 tndentotton s
mark on nut ccording to the
ot the top of maker standard
the rudder

stock snot defined

3 Inclinotion of 1Ti-Tz | <€0.07 . In case of soltd
Alignment of the surface T, coupling to be
coupl ing measured by means
center of Concentricity £0.05 3 of diol guage
hydraoul lc See left sketch
pump aofter 1

instaolttattion :

D!alguoge&
Dtviston IV-C Deck mochtne
Sectton |. Installotton of mochline seat

i A class <0.06 <0.10 A class:
Clearonce deck craone ond
between seot cargo gear

and mochline

B closs <0.10 <0.20 B ctass:
pump
C cless » . C closs:

miscellioneocus
winch ond dovitt

ABC class
to be measured
before tightentng

*not del lned

FIG. A2.29 Machinery
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IV. MACHINERY

Divistion IV-C Deck mochtne SHIPBUILDING

Section |. Instollotion of maochine seot QUALITY STANDARDS

Standard |Tolerance
Sub-section Item Filgure Range Limits Remorks
(mm) (mm)
2 Inclinatton of 1 Ti=-Tel £0.07 . In case of soltd
Alignment the surfoce coupling
of coupling T, To be measured by
center Concentrictty <0.05 . meons of dtal
gauge
See sketch
T2
Dialguaoge w
3 jc-DI £0.0% . A class
Alignment of 2 A f
shoft center *not defilned
il
B
Diviston IV-D Deck crone
Section |. Traveling type (include traveling type hopper)
| Distonce between| |6, | <5 . snot defined
Lartng rotl center of the
raolls (one side
trpe)
Distance between| | 6,1 l?" = S0 . snot defined
center of the I e
ratls (both stde \; 88 B8,
type)
Hortzontol Line | |6,] - <5 . Stondard per
of rotl {for Bose O | Conter of rot meter
opttonal 10m) Tine T >
Lo
10a
Verticol line 15‘| <5 . Stondord per
of rotl (for oo of rott meter
optional 0m) U
{ine Low >
L]
10m
Slope of roitl 16,1 4. | . Stondard per
(for optional * one JQ of rott | <000 meter
10m} flno T
Presumsing ot both
ends of fore ond oft.
Plaone of ratl 16,1 N sl s
{for optionol 808> <1000
iOm)
Incltnatton 161 & 4 .
of roitl 7 <200
Difference of 18| Vet <8 * To be measured
helght between ¢ Z_—_'J at each 5m
port aond stbd i

FIG. A2.30 Machinery
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Division IV-D Deck crone SHIPBUILDING
QUALITY STANDARDS
Secttion 2. Fixed type
Standord [ Tolerance
Sub-secttion Item Figure Ronge Limits Remorks
(mm) {mm)
| Plone of flonge 16,1 $0.4 .
Instotilotion s
of post Difference of bolt| |6,] ! 0.6 . Difference for
hole on flange diameter
*not defined
0-&
|<—L
Diviston IV-E Stde thruster
Section |. Stde thruster
| Clearance between 5| 50/ 1000 . Untversol
Center tube ond blade coupting type
° *not defined
coupl ing
S, 4
2 Cleoronce between 6| 2_D L3 *noT deftned
Deformottion tube and blode 600
of tube

FIG. A2.31 Machinery
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A3. COATINGS

A3.1 Contents
Introduction A3.2
General Fig. A3.1
1. Type of vessel Fig. A3.1
2. Tank coating area Fig. A3.1
3. Type of cargo Fig. A3.1
4, Tank anodes Fig. A3.1
5. Ouftfitting Fig. A3.1
6. Paint to be used Fig. A3.1
7. Dry film thickness Fig. A3.1
8. Shop primer Fig. A3.1
9. Holding coats Fig. A3.1
10. Painting process Fig. A3.1
Presurface Preparation Standards Fig. A3.2
11. Free edge Fig. A3.2
12. Spatter Fig. A3.2
13. Undercut Fig. A3.2
14. Surface damage Fig. A3.2
15. Manual welding bead Fig. A3.2
16. Automatic welding bead Fig. A3.2
17. Overlap welding bead Fig. A3.2
18. Welding arc strike Fig. A3.2
19. Gas cut surface Fig. A3.2
20. Lifting lugs Fig. A3.2
21. Moisture Fig. A3.2
22. Oil and grease contaminants Fig. A3.2
23. Dust and nonvisual contaminants Fig. A3.2
24. Chalk or slate pencil marks Fig. A3.2
25. Marking paint Fig. A3.2
Surface Preparation Standards
26. Solvent cleaning Fig. A3.3
27. Mechanical cleaning Fig. A3.3
28. Abrasive blast cleaning and surface profile Fig. A3.3
29. Water jetting Fig. A3.3
30. Abrasives Fig. A3.3
31. Repairs to shop primed surfaces Fig. A3.3
Coating Standards
32. Stripe coating tanks Fig. A3.4
33. Overall coat Fig. A3.4
Coating Repair Standards
34. Sagging Fig. A3.5
35. Spray dust Fig. A3.5
36. Foreign matter Fig. A3.5
37. Crater, pinholes and bubbles Fig. A3.5
38. Blushing Fig. A3.5
39. Mechanical damage Fig. A3.5
40. Insufficient film thickness Fig. A3.5
Film Thickness Measurement Standards
41. Film thickness measurement of tank plate Fig. A3.6
42. Film thickness measurement of tank longitudinal members Fig. A3.6
43. Film thickness measurement of tank transverse members Fig. A3.6
Environmental Painting Standards
44. Temperature Fig. A3.7
45. Humidity Fig. A3.7
46. Ventilation (Blasting) Fig. A3.7
47. Ventilation (Painting) Fig. A3.7
48. Erection of scaffolding Fig. A3.7
49. Removal of scaffolding Fig. A3.7
50. lllumination Fig. A3.7
Inspection Standards
51. Presurface preparation Fig. A3.8
52. Surface preparation Fig. A3.8
53. Stripe coating Fig. A3.8
54. Film thickness Fig. A3.8
55. Final inspection Fig. A3.8
56. Temperature, humidity, and dew point Fig. A3.8
57. Gas concentration of solvent Fig. A3.8
58. Ventilation Fig. A3.8
Explanations Figs. A3.9-A3.15
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A3.2 Introduction application practices, as well as, pass/fail criteria of the end
A3.2.1 This practice for coatings addresses those aspects Bfoduct. It should be acknowledged that measuring finished

coating application inherent in achieving finished productcoating attributes cannot determine that good application

quality that can be measured and warranted as meetingactices were followed and, therefore, cannot be used as a sole

acceptable criteria. Because of the nature of coating systems, ineans of warranting the finished quality of the coating.

which preparation and methodology directly affect finished

quality, this practice contains information about processes and

No. Item Prerequisites Remarks

1 Type of Vessel Commercial and Military

2 Tank Coating Area No Limitation

3 Type of cargo Products identified in the specification section. Refer to ship’s specification

In accordance with ship’s specifications in Water - o
4 Tank anodes Ballast Tanks and Slop Retention Tank. v idin gty Y

In the case of steel, painting is similar to the

5 Outfitting surrounding area. Paint shall not be applied to
woodwork, polished fittings, gaskets, packing,
anodes, non-ferrous material, or other non-
corrosive metals and any other surface or fittings
and equipment where paint could obstruct their
proper function.

As specified by owner. Coatings shall be lead free, | Refer to ship’s specification
6 Paint to be used chromate free, asbestos free, cadmium free and
comply with applicable Federal, State and local
Regulations

Refer to ship’s specification and manufacturer’s ’ .
7 Dry film thickness recommendations. Refer to Fig. A3.9 (Expianations).

After primary surface preparation, one (1) coat of
8 Shop primer inorganic zinc silicate type shop primer will be
applied in accordance with the paint
manufacturer’s recommendation, for structural
steel not coated with inorganic zinc silicate type
shop primer builder shall blast to SSPC-SP 10 and
apply first coat of specified system, subject to
owner approval. Surface profile to comply with

ship’s specification.

As determined by builder with consideration to
9 Holding coat paint manufacturer’s recommendation.
10 Painting Process Block unit through completion.

Refer to Fig. A3.9 (Explanations).

FIG. A3.1 General

60



A0y F 2016 — 00
“afl

Process Standard

No. Item Judgment Remarks
(1) Break 90 degree edges 1 mm minimum.
Free edge
11 In (2) In general, rolied angle edges, bulb Visual
Immersion | flats, etc. (including flat bars) are to be left
Service untreated. reak
Areas To Be
Coated
(1) For spatter observed before blasting:
{a) Remove with a chipping hammer, scraper, etc.
Spatter (b) For spatter not easily removable with a
In scraper, etc. Use grinder or disc.
12 Immersion Visual
Service Note: It is the intent of this standard that all spatter is to be removed
Areas To Be | before surface prep. Any remaining or additional spatter observed
Coated after surface prep shall be removed in accordance with 1(a) and 1(b).
Undercut to a depth exceeding 1.6mm and a width smaller than the
13 Undercut | depth is to be repaired by grinding. If a sharp edge exists with a crest | Visual ;{efer to
X X e o ig. A3.10
exceeding 3mm grind until irregularity is less than 3mm. (Explan.)
14 Surface Surface damage, pitting, break-off marks to depths exceeding I mm Refer to
damage are to be repaired by welding or grinding Visual ::ég Ala3.1) 0
xplan,
15 Manual Weld beads with surface irregularitics exceeding 3 mm or with a
welding sharp crest are to be ground until the irregularity is less than 3 mm. Visual
bead
16 Automatic | In general, no specific treatment is required.
welding Visual
bead
17 Overlap Overlapping weld beads that create sharp notches are to be repaired | Visual
welding as per item No. 13, “Undercut”.
bead
18 | Welding arc | Same as Item No. 12, “Spatter”, and Item No. 14, “Surface Visual
strike Damage.”
19 Gas cut Gas cut surfaces are to be ground as follows.
surface (a) Except where hull strength considerations require a smooth
finish, notches shall be ground to less than 2mm.
(b) Gas slag produced during cutting is to be treated according to
item 11, “Free Edge.” Treatment to be accomplished before blasting. | Visual
'
—p LA =
20 | Lifting lugs | Where a lifting lug is partially removed by cutting the pad-eye
portion off per page 17 of the Hull volume, the remaining stub and Visual

surrounding area is to be treated according to item No. 11 “Free
Edge”, item No. 15 “Manual welding bead”, and item No. 19 “Gas
cut surface”.

FIG. A3.2 Presurface Preparation Standards
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No. Item Process Standard Judgment Remarks
21 Moisture To be removed until no visible moisture remains Visual
22 Oil and To be removed, by wiping with thinner, fresh water (preferably high | Visual
grease pressure wash), wire brush or compressed air or as permitted by
contaminants | paint manufacturer. Refer to
Fig. A3.10
Visual (Expian)
23 | Dustandmon- | 1y, apd contaminants are to be removed by compressed air, Clear Tape
visual contami- . .
nants vacuum or high pressure water cleaning, as necessary. Test Method
24 | Chalk or slate | To be removed with rag or brush in accordance with manufacturer’s | Visual
pencil marks | recommendation.
25 Marking To be removed by blasting, power tool or other. Marking paint for | Visual
paint epoxy does not need to be removed if it is in accordance with
paint manufacturer’s recommendation
FIG. A3.2 Presurface Preparation Standards  (continued)
No. |tem Process Standard Judgment Remarks
26 Solvent Refer to ship’s specification Visual
Cleaning Standards
27 Mechanical Refer to ship’s specification Visual
Cleaning Standards
Abrasive Refer to ship’s specification Visual Refer to
Blast Standards | g A3.11
28 Cleaning {Explanations)
And Surface
Profile
Refer to ship’s specification Visual
29 | Water Jetting ps spee Standards
Refer to ship’s specification Written
30 Abrasives Standards
Repairs to Shop Refer to ship’s specification Visual
31 | primed Surfaces Standards
FIG. A3.3 Surface Preparation Standards
No. Item Process Standard Judgment Remarks
To achieve the specified DFT, stripe coats shall be applied to: edges Refer to
32 Stripe of small holes, corners of other flame burned edges, free edges of Visual Fig. A3.12
Coating structural members, and rough welding seams. (Explanatione)
Tanks
When more than one coat is specified, subsequent coats shall not be | Wet gauge
33 Overall coat | applied until preceding coat has sufficiently cured/dried in and Visual

accordance with paint manufacturer’s recommendation.

FIG. A3.4 Coating Standards
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No. Item Process standard Judgment Remarks
Sagging with a height of 2 mm or more is to be repaired in Refer to
34 Sagging accordance with the paint manufacturer’s recommendations. Visual Fig. A3.13
(Explanations)
Dry spray, over spray, and spray dust is to be removed before
35 Spray dust | painting in accordance with the manufacturer’s recommendations. Visual
36 Foreign matter in the paint film shall be removed. Damaged film is
Foreign to be repaired in accordance with the manufacturer’s Visual
matter recommendations.
37 Crater, Defects are to be repaired in accordance with the manufacturer’s Visual Refer to
pinholes and | recommendations. Fig. A3.13
bubbles (Expianations)
Excepting the final coat film, visible blushing on the film surface is
38 Blushing to be repaired in accordance with the manufacturer’s ' Visual
recommendations.
39 Mechanical | Touch up is to be equivalent to the original specification, unless Visual
damage otherwise noted in the Painting Plan.
40 Insufficient | Areas with insufficient film thickness are to be repaired in Visual/Dry Refer to
film thickness | accordance with the manufacturer's recommendations. Film Gage Fig. A3.14
(Explanations)
FIG. A3.5 Coating Repair Standards
No. Item Process standard Judgment Remarks
41 Film Film thickness to be measured for every five square meters for flat | Micro tester
thickness panels or corrugated bulkheads. Film thickness is to be measured or electro-
measurement | at two (2) points in each panel of plating bounded by transverse and | magnetic
of tank plate | longitudinal members. (Note: this excludes panel breaker, or panel | film
stiffeners) thickness
gauge
42 Film Film thickness to be measured at two points between transverse Micro tester
thickness members on each side of web and face plates (Note: this excludes or electro- R'efe:\ ;014
measurement | panel breakers and panel stiffeners) magnetic '(’g(p lan'ations)
of tank film
longitudinal thickness
members gauge
43 Film Film thickness to be measured at three points between longitudinal | Micro tester
thickness girders or bulkhead on each side of web and face plates. or electro-
measurement magnetic
of tank film
transverse thickness
members gauge

FIG. A3.6 Film Thickness Measurement Standards
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No. Item Process standard Judgment Remarks
44 | Temperature | Steel and air temperatures are to be in accordance with the paint
(During manufacturer’s recommendations. Measure
painting, and with a
drying) thermometer
45 Humidity Paint shall not be applied during periods of rain, snow, fog or mist | Measure
(During in the open air or when ambient relative humidity exceeds witha
painting, and | manufacturer recommendation. hygrometer.
initial drying) Measure
with a
surface
thermometer
46 Ventilation | Air change rate to be two times per hour, or more as directed by the | Check
(Immediately | manufacturer’s product data sheet. ventilating Refer 1o
before requirement | fig A3.15
blasting to (Explanations)
paint)
47 Ventilation | Air change rate to be five times per hour or more. Dehumidifying Check
(During paint | capacity to be according to ventilation requirements. If the external | ventilating
drying) air humidity is above 85%, air change rate may be decreased to the | requirement
capacity of the dehumidifier.
Make sure that scaffolding does not interfere with painting,
48 Erection of | ventilation, illumination, blasting and inspection ( builder shall Visual
scaffolding attempt to maintain a 150 mm clearance wherever possible). If not
possible (to maintain the 150 mm clearance), the Owner shall be
informed of the particular area and review during the scaffolding
inspection.
49 Removal of | Care must be taken not to damage the fiim. Visual
scaffolding
50 INumination | Effective illumination to be provided to ensure proper inspection of | Visual

the blast and coated surface is achieved.

FIG. A3.7 Environmental Painting Standards
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Control
Sh' Paint
No. Item Standard Owner py Manufacturer
ard
Refer to Fig.

5y | Pre-Surface rtoFig. A3.2 A A A

Preparation

Surface Refer to Fig. A3.3 A A A
52

Preparation

. ig. A3.12 anations)

- Strlp.e Refer to Fig (Exp! A A

Coating

. A3.9 and A3.14 (E ati

s Film Refer to Figs. A3.9 an {Explanations) A A

Thickness
s Final Final confirmation of completion of painting A A A

Inspection

Temperature Refer to Fig. A3.15 (Explanations) A A
56 Humidity and

Dew Point

Gas Refer to Fig. A3.15 (Explanations) A A
57 Concentration

Of solvent

Refer to Fig. A3.15 (Explanations)

58 Ventilation A A

FIG. A3.8 Inspection Standards
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NO. Item Explanation
(1) Anodes may be installed in ballast tanks which are often loaded with
4 Tank anodes sea water.
(2) Anodes are not to be installed when dissolution of zinc into the tank
contents presents problems (as in the case of jet fuel, etc.).
Measurements at 80% of total measuring points must verify a film
7 Dry film thickness for | thickness exceeding or equal to a specified value (e.g., 300 microns). For
Ballast Tanks, the remaining 20%, the measured film thickness must be equal to or over
Fore/Aft Peak Tanks, | 80% (e.g., 240 micron) of the specified thickness. (Note: All other tank
Wet Spaces and spaces the 90-10 rule shall apply, All other surfaces to SSPC-PA 2)
Water Tanks shown.
See note for all other
spaces.
240 4 300 4
(1) For tank coating, block painting, painting in a dry dock, afloat
10 Tank painting process painting, or any combination is considered. However this standard is

(Typical; guideline
only, deviations are
acceptable)

based on afloat painting only.
(2) For abrasive blasting and painting in tank, the following two systems
may be considered:

System A System B
Sandblasting of Sandbissting of
upper parts the entire surface
7
Completion of paint. Painting of entire
ing of upper parts ‘surface
Removal of
scaffoidings l
o2
Sandblasting of Completion of paint- ::
bottom parts ing of upper parts b
-

Removal of
scaffoldings

Completion of paint-
ing of bottom parts

Completion of paint-
ing of bottom parts

FIG. A3.9 General (Explanations)
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No. Item Explanation
Division Welding
section | Sub- Item Tolerance Limits Remarks
section
hgt. of P b @,ﬁmw
reinf. weid up
brth. of B
bead, h: not defined In cases where 0 is over
flank B: not defined 90°, repair by grinding or
of ang. 6=90° welding to make 6 = 90°
under- | Skin plate and Over 90 g To be repaired by welding
13 Undercut cut face plate mm electrode or other,
(butt between 0.6® continuous (carefully avoid short
weld) d = 1.6mm bead for higher tensile
steels).
under- | Others d=1.6mm
cut fill
leg
lgth.
d<imm
Compared with L: Legilength | If over tolerance, fill weld
\ t: Throat depth
correct ones ‘ to correct.
L 208
L t 200
14 Surface Division Material
damage
section | Sub- Item Remarks
section
surface | Pit Grade of pitting 1. Grade A is considered slight and no repair is necessary.
flaw Grade B is medium and is to be repaired if necessary.
—= Ares Ratio Grade C requires some repair.
% 2. Pitting or flaking on boundaries of grade “A” and “B”,
MO iwunswese grade “B” and “C”, and grade “A” and “C” shall be
Y classified as grade “A”, grade “B” and grade “A”
1 . respectively.
£u 3. Repair method of surface flaw: depth of defect=d , plate
3 . thickness = t (d=.07 t remove by grinding ( but in no case
u d= 3 mm) .07 t= d= .2 t grinding followed by welding.
]
surface | Flaking Grade of surface fiaking 4. Grade A is considered slight and no repair is necessary.
flaw Grade B is medium and is to be repaired if necessary.
§| — Aes Ratio Grade C needs some repair.
M\ (23450589 5.  Pitting or flaking on boundaries of grade “A” and “B”,
ol grade “B” and “C”, and grade “A” and “C” shall be
u classified as grade “A”, grade “B” and grade “A”
c : respectively.
gu 6. Repair method of surface flaw depth of defects = d, plate
:f thickness = t, d= .07 removed by grinding (but in no case d
: = 3 mm), .07t = d = .2 t grinding followed by welding.
»

FIG. A3.10 Preparation Standards for Steel (Explanations)
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21 Moisture Rainwater inflow and moisture in the air may produce sweat on steel surface. After
secondary surface preparation, moisture may cause turning or hinder adhesion.
Appropriate measures must be taken to prevent rainwater from flowing in.

22 Oil and grease In general, remove with a rag and thinner/cleaner. For heavy adhesion of grease and

contaminants oil, first dissolve with a brush soaked in thinner/cleaner, then wipe off with a clean
rag. Detect oil visually with a black light or water spray bottle (water break test).

23 Dust and Check for dust with clear tape, clean cloth or pictorial standard in accordance with
non-visual ISO 8502-3. Remove dust by compressed air or vacuum. Non-visual contaminants
contaminants may be removed in accordance with SSPC-SP 12/NACE No. 5 as applicable to meet

the ship’s specification and manufacturer’s recommendation. Check for soluble salts
according to ISO 8502-6 when required by manufacturer or ship’s specification.

24 Chalk or slate Remove with a rag or brush. When marks enter an anchor-pattern concavity and are
pencil marks difficult to remove, use a hard brush.

FIG. A3.10 (continued)

No. Item Explanation

26 Solvent Cleaning | Surface cleanliness is to be in accordance with SSPC-SP 1. Note: SSPC-SP 1 is
required prior to all other surface preparation methods.

SSPC-SP 3 is the minimum accepted method of repair for non-immersion service
27 Mechanical substrates. (SSPC-SP 2 may be substituted where SSPC-SP 3 is impractical).
Cleani SSPC-SP 11 is the minimum accepted method for repair of immersion service
52 caning substrates.
To determine surface cleanliness, refer to the SSPC-VIS 3 photographic standard.
To determine surface profile use ASTM D 4417 Method A or B.
SSPC-SP 10 is the minimum accepted surface preparation for pre-construction primer

28 | Abrasive Blast and for immersion service substrates.
g::;:g;g;::b SSPC-SP 7 may be used in place of SSPC-SP 3 when practical.

52 For cleanliness refer to SSPC-V1S 1-89 photographic standard.

To determine surface profile use ASTM D 4417 Method A or B.
Where acceptable according to the ship’s specification and manufacturer’s

29 Water Jetting recommendations, clean in conformance with SSPC-SP 12/NACE No. 5.
Refer to SSPC-VIS 4(1)/NACE No. 7 photographic standard.

52 To confirm pre-existing surface profile use ASTM D 4417.

30 Abrasives Blast surface color tends to vary depending on the abrasive material used. As long as
the same grade of cleanliness is used, a difference in color does not affect the film
performance.

Abrasives to be determined according to SSPC-AB 1.
Recycled Abrasive Cleanliness to be determined according to SSPC-AB 2.
31 Repairs to shop (1) In general shop primer in the cargo oil and slop retention tanks shall be removed

primed surfaces

in accordance with manufacturer’s recommendation to a visual acceptance.

(2) All other spaces intact shop primer may remain and over coated in accordance
with manufacturer’s recommendation.

(3) In no way does the above supercede the ship’s specification

FIG. A3.11 Surface Preparation Standards (Explanations)
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No. Item Explanation

32 | Stripe Where airless spraying is difficult and the film thickness can not be maintained, apply stripe
coating in coating with a brush before or after spraying.
tanks.

Stripe coating locations are as follows:

(a) Inside and edges ofholes........ @
(b) Freeedges.................. @
(c) Weldingbeads . . . . ................ ®
(d) Where painting is difficult . . . . .. @

FIG. A3.12 Coating Standards (Explanations)
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Item

Explanation

34

“Sagging”

The “sagging” of the film needs repair due to the following causes:
(1) Spray dust, dust, etc. tend to collect.
(2) Sag having a large film thickness. Solvent tends to collect on high film thicknesses.
If coating is applied over the “sagging” area, solvent evaporation becomes more difficult
leading to possible cracks in the film.
*Sagging’’ to be repaired is es follows:
(a) Sagging with the height of 2mm and more.

Steel plate

{b) Wide ‘’sagging”

2mm and more

{c) ‘'Sagging” in the bottom corners

/]
Stegl plate

7
7

N

N

2mm and more

FIG. A3.13 Coating Repair Standards (Explanations)
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No.

Item

Explanation

36

Foreign
matter

When abrasives are used in surface preparations (blasting), abrasives remaining
may adhere to the substrate and be trapped in the film during painting.
Foreign matter

\ Film

TR

Foreign material shall be removed by screen, sanding, etc. as directed by the paint
manufacturer.

37

Craters,
pinholes, and
bubbles

(1) Pinholes tend to occur at the pit of manual welding bead.
(2) Craters tend to occur when surface tension becomes uneven during the film
drying process. A crater is a concave, and reduces film thickness.

/ Crater

Fitm

il

(3) Bubbles occur when paint mixed with air is applied in the airless painting.

Repairs to coating to be in accordance with manufacturer recommendations.
Generally, surface will be feathered by sanding or screening and coating applied to
achieve desired DFT.

38

“Blushing”

The film will “blush”, due to humidity absorbed by the hardening agent. When
humidity rises or dew is produced before curing, this may occur. Blushing is
confined to the film surface and does not affect film performance. However,
excessive blushing must be repaired because it hinders adhesion of overcoating.

39

Mechanical
damage

The surface of the film shall be lightly abraded with sandpaper, screen, or as
recommended by coating manufacturer and coating applied to the desired DFT.

Feather

( S\

ez MRl 53*'/;"% /////%

FIG. A3.13 (continued)
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Item

No. Explanation
40 Film
thickness (1) Measuring equipment to be adjusted once a day by using a reference plate with a
41 measurement | thickness nearest to the film thickness to be measured.
in tanks. (2) The measured value of film thickness to be marked at a measuring point using a
42 For other specified marking material.
areas see
43 Note. Film thickness measuring point (x mark)
44 {a) Bottom part

Bottom transverse

Longitudinal girder
*x\ A\ /
X X

X
X
X
~
A
>
X __\
X d
X X\
Bottom longitudinal \ Bottom shell
(b) Deck part
Deck’plate Deck langitudinal
I\ X /\ X

/ L N\ L AY ;(
Deck girder L \x /[ X/

Deck transverse

NOTE:
( For all other areas, measure every 93m’ (1,000 ft?) in accordance with SSPC-PA 2)

FIG. A3.14 Film Thickness Measurement Standards (Explanations)
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No. Item Explanation
a4 Temperature | (1) Lowest temperature
(During (a) Temperature must be 3° C or more above the dew point.
painting and Theoretically the steel plate surface temperature is used. However the air
drying) temperature in tank is practically used herein.
(b) Curing of epoxy resin slows down when the temperature drops below 10° C
and 5° Cis the lowest limit. It is preferable to keep the temperature above 10° C
and in conformance with the paint manufacturer’s recommendation.
(2) Highest temperature
The maximum temperature is affected by the type of paint used and the painting
process. Consult the paint manufacturer for maximum allowable temperature for
application and cure.
45 Humidity Relative humidity is to be below 85% .
(During This value applies when the painted surface temperature is equal to or above the
painting, and | atmospheric temperature.
initial
drying)
Ventilation (1) The amount of ventilation required during painting and drying is greater than that
46 . ; ; !
a7 required for blasting due to the following reasons:

(a) The film begins hardening with evaporation of solvents in the film.
(b) Solvent evaporation is greatly influenced by ventilation and temperature.
(c) Retained solvents affect film performance.
(2) Air change rate
This standard is determined for correct film performance and this varies depending
on tank capacity. These standards are different from OSHA 29 CFR 1915.35 and
OSHA 29 CFR 1926.57. Consult “Industrial Ventilation, 20" Edition™' and OSHA
Technical Manual Section III: Chapter 3 for guidance.
(3) Air change rate for high humidity (85% RH or above). With high humidity, dew must
be prevented after painting, from blasting stages up to the film hardening stages. Otherwise,
the following may occur:
(a) Turning of blasted surfaces
(b) Film defects (Blushing, poor adhesion)

As described above in (1) insufficient ventilation also deteriorates film performance.
Consequently it is preferable to ventilate at least three times per hour even with high
humidity for two days (this varies according to the type of paint) immediately after
painting.

FIG. A3.15 Environmental Painting Standards (Explanations)
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No. Item Explanation
The safety and | (1) The safety and Health Standards for Painting
48 | Health (a) When gas concentration reaches 10% of the lower explosion limit (LEL), stop
47 | Standards for operations and evacuate workers.
Painting (b) When gas concentration exceeds 10% of the lower explosion limit (LEL), take
appropriate measures such as adding fans and reducing the number of paint
sprayers. Refer to OSHA 29 CFR 1915.35 and 29 CFR 1926.57
Consult “Industrial Ventilation, 20® Edition” ' OSHA Technical Manual Section
III: Chapter 3 for guidance.
45 | Instruments (1) For humidity and dew point:
for measuring
46 | environmental Sling psychrometer and psychrometric tables or battery operated psychrometer
conditions according to ASTM E 337 Standard.
47
(2) Surface temperature
Magnetic contact surface thermometer.
(3) Anemometer
Used to measure the ventilation volume and rate.
48 | Erection of (1) Scaffolding pieces
49 | scaffoldings Scaffolding pieces not to be removed are recommended to be of stainless steel.
(2) The distance between painted surfaces and scaffolding is to be between 150 and 300 mm
(to prevent unpainted portions).
(3) Scaffold planks of expanded metal or similar open design to assist in abrasive removal
and ventilation.
(4) Height of scaffolding; 1,700 to 1,900 mm (to ensure easy and satisfactory work).
50 | INlumination Explosion-proof lighting is to be used during painting and drying.

FIG. A3.15 (continued)

74




A0y F 2016 — 00
“afl

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).
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