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1. Scope

1.1 This practice consists of three annexes: hull structure,
outfitting, and coating. The subject of these annexes was
selected for several reasons. Other commercial shipbuilding
nations already have in place widely recognized standards of
expectations in these areas. These constitute the most signifi-
cant areas where workmanship is a critical factor in customer
satisfaction. The cost associated with the labor involved in
these three areas is a significant factor in construction man-
hours and overall schedules.

1.2 The standard criteria provided in this practice are
intended to apply to conventional, commercial ship construc-
tion. In many cases, specialized, nonconventional vessels using
nonstandard materials or built-to-serve sole requirements may
require unique acceptance criteria that are beyond those
provided in this practice.

2. Referenced Documents

2.1 ASTM Standards:*

D4417 Test Methods for Field Measurement of Surface
Profile of Blast Cleaned Steel

E337 Test Method for Measuring Humidity with a Psy-
chrometer (the Measurement of Wet- and Dry-Bulb Tem-
peratures)

2.2 ISO Standards:*

ISO 8502-3 Assessment of Dust on Steel Surfaces Prepared
for Painting (Pressure-Sensitive Tape Method)

ISO 8502-6 Extraction of Soluble Contaminants for
Analysis—The Bresle Method

! This practice is under the jurisdiction of ASTM Committee F25 on Ships and
Marine Technologyand is the direct responsibility of Subcommittee F25.07 on
General Requirements.

Current edition approved May 1, 2012. Published May 2012. Originally
approved in 2000. Last previous edition approved in 2006 as F2016 — 00 (2006).
DOI: 10.1520/F2016-00R12.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service @astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

3 Available from American National Standards Institute (ANSI), 25 W. 43rd St.,
4th Floor, New York, NY 10036, http://www.ansi.org.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959. United States

2.3 NACE Standards:*

NACE No. 5 Surface Preparation and Cleaning of Steel and
Other Hard Materials by High-and Ultrahigh-Pressure
Water Jetting Prior to Re-coating (SSPC-SP 12)

NACE No. 7 Interim Guide and Visual Reference Photo-
graphs for Steel Cleaned by Water Jetting (SSPC-VIS
4(1))

2.4 SSPC Standards:’

SSPC-AB 1 Mineral and Slag Abrasives

SSPC-AB 2 Specification for Cleanliness of Recycled Fer-
rous Metallic Abrasives

SSPC-PA 2 Measurement of Dry Coating Thickness With
Magnetic Gages

SSPC-SP 1 Solvent Cleaning

SSPC-SP 2 Hand Tool Cleaning

SSPC-SP 3 Power Tool Cleaning

SSPC-SP 7 Brush-Off Blast Cleaning

SSPC-SP 10 Near-White Blast Cleaning

SSPC-SP 11 Power Toll Cleaning to Bare Metal

SSPC-SP 12 Surface Preparation and Cleaning of Steel and
Other Hard Materials by High-and Ultrahigh-Pressure
Water Jetting Prior to Re-coating (NACE No. 5)

SSPC-VIS 1-89 Visual Standard for Abrasive Blast Cleaned
Steel

SSPC-VIS 3 Visual Standard for Power- and Hand-Tool
Cleaned Steel

SSPC-VIS 4(1) Interim Guide and Visual Reference Photo-
graphs for Steel Cleaned by Water Jetting (NACE No. 7)

2.5 NSRP Documents:®

National Shipbuilding Research Project 6-97—1 “American
Shipbuilding Quality Standards,” dated May 28, 1999

3. Summary of Practice

3.1 This practice provides workmanship criteria to be ap-
plied to commercial shipbuilding or ship repair, or both. The

4 Available from NACE International (NACE), 1440 South Creek Dr., Houston,
TX 77084-4906, http://www.nace.org.

3 Available from Society for Protective Coatings (SSPC), 40 24th St., 6th Floor,
Pittsburgh, PA 15222-4656, http://www.sspc.org.

¢ Available from The Librarian, Documentation Center, Marine Systems Divi-
sion, University of Michigan Transportation Research Institute, 2901 Baxter Rd.,
Ann Arbor, MI 48109-2150.
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criteria covers three primary phases of ship construction, that
is, hull structure, outfitting, and coatings. Specific criteria to be
selected from this standard should be as contractually agreed
between the ship owner and shipbuilder.

4. Significance and Use

4.1 To achieve success in ship construction, it is necessary
for the ship owner and the ship builder to agree on the level of
quality in the final product. Classification rules, regulatory
requirements, and ship specifications all help to define an
acceptable level of construction quality; however, this guid-
ance alone is not sufficient. It is up to the shipbuilder, therefore,
to describe the level of workmanship sufficiently that will be
reflected in the delivered ship, and for the ship owner to
communicate his expectations effectively for the final product.

4.2 Tt is the intent of this document to contribute to these
objectives in the following ways:

4.2.1 To describe a reasonable acceptable level of workman-
ship for commercial vessels built in the United States.

4.2.2 To provide a baseline from which individual shipyards
can begin to develop their own product and process standards
in accordance with generally accepted practice in the commer-
cial marine industry.

4.2.3 To provide a foundation for negotiations between the
shipbuilder and the ship owner in reaching a common expec-
tation of construction quality.

4.3 The acceptance criteria herein are based on currently
practiced levels of quality generally achieved by leading
international commercial shipbuilders. These criteria are not
intended to be a hard standard with which all U.S. shipyards
must comply. Rather, they are intended to provide guidance
and recommendations in the key areas that play a major role in
customer satisfaction and cost-effective ship construction.

5. Keywords

5.1 coatings; hull structure; outfitting; quality; shipbuilding;
workmanship

ANNEXES

(Mandatory Information)

Al. HULL STRUCTURE
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T. HULL STRUCTURE | oty EERILDING

Diviston Mark ing UNIT:mm

[Standordfolerance

Range Limits Remarks

Sectlon|Sub-secttion Item

Stze and shaope compored wtith
correct ones. t 2 3

Espectolly for the depth
t 1.5 t 2.5 of floors ond girders of
double boitom.

Corner ongle compored with
correct ones

+ 1.5 2
Curvature
w
< E I * .5
o
€
®
€
° Location of member & mark for
< fttting compared with correct
b4 ones. + 2 + 3
L d
(&)

Block morking{Panel block)
compored with correct ones.

Locotton of member for fitting
compored wlth correct ones.

Cutting lLine and fitting Line compored with correct ones

FIG. A1.1 Hull Structure

I HUL L STRUCTURE SHIPBUILOING
. QUALITY STANDARDS
Division Gas Cutting UNIT:mm
Section|Sub-section Item StRoonndgoerdToLl‘emr‘otnsce St F;:andgc:d oLl‘emr‘anscaI Remarks
Strength Shop 100 200u The class denoted 1n porentheses s In
member {2nd cl)]{3rd cl)| occordonce with following definttton.
® Field i50n 300u Less Thon BOu 18t class
£ {3rd cl){{0Out cl)| BOu~ 100u 2nd class
o 1000 ~ 200 3rd class
o More than 200u out of claoss
® Other Shop 1004 200u - Spectlal precautlons ore raqulred In cose
s Field (2nd cl)|{3rd cl) where grinding or other treatmants
° 500 1504 ore requested.
4 (Out cl)|(Out e¢l)] - For angle cutting the some os the cose
c tn fleld.
£
2 Strength Shop [100u 200u
e member {2nd ci)|{(3rd cl)
? Field 400u 800u
S (Out cl)|{Out ¢t}
C
Y
° Other Shop 100w 1500
3 Field (2nd cl)}{(Out cl)
= 800u 1500,
{(Out cl)(0Out cl)

FIG. A1.2 Hull Structure

Documents

Document Sharing Hub

Full document details: ASTM F2016-00(2012)


http://www.avadocuments.com/doc/astm-f2016-00-2012
http://www.avadocuments.com/doc/astm-f2016-00-2012

Ay F2016 - 00 (2012)

I. HULL STRUCTURE OUALTTY STANDARDS

Diviston Moterial

SectloniSub-sectlon Iten Remorks

Grode of pliting |. Grode A pitting ts minor ond no repatlr Is

necessary. Grode B pttiing is modercte ond
—3m  Arec Rotio ts to be repolred os necessary. Grode C

%y B 1015202530 pliting !'s severe ond requlres repolr.

NN 2. Pitting thot occurs on the boundory line

between Grade A ond Grode B con be considered

—4 minor aond treated os Grode A pitiing.

. A 3. Repolrs shall be mode os follows:

Depth of ptltting i d

B Plate Thickness : T

— Where 0.071>d Grind SmooTth

{Note:Regordless of plote thickness, ot

no time should pttting thot 1s 3mm deep

or greoter be repoired by grinding oniy)

¢ Where 0.212d0.07t Grind and Weld

Note: The areo raotio Is the estimated
percentoge of the plote surface thaot ts
pltted 1o the point where the surfoce
appearonce s unsotisfactory.

3
3

Cepth emgz—

Pitting
seoo000000

[- RV B TR S
! 1

4

1

Grade of surfoce floking i. Grode A pliting !'s minor and no repatr 1Is
necessary. Graode B pitting ts moderote ond

. ——3=  Arec Rolle 1s to be repoired as necessary. Grode C
112345678910 12 pitiing 1s severe and requires repotlr.

NN NS RN RN 2. Pitting that occurs on the boundary line
betveen Graode A ond Grade B con be constdered
minor ond trected os Grode A pltting.

3. Repolrs sholl be made as follows:

— Depth of pitting

Pilaote Thickness i1

Where 0.071>d Grind Smooth

8 (Note:Regordless of plote thickness, at
no time should plttting thot ts 3mm deep
or greater be repctired by grindtng only)
Where 0.212d0.071 Grind ond Weld

— Note: The coreo ratto Its the estimated

— c percentage of the plaote surface that s
pttted to the potnt where the surface
oppeorance is unsaotisfoctory.

Surface flow

Flaktng
|
>

Depth -eme—

- 0 O 0O 0 0O O O O O

CVENTDME WN =
L

Appltcable to casaes where When the removal of o surface defect exposes
defects are over 20% of other stgnificont defects such as covitltes,
thickness, or over 20mm deep cracks or tnclustons, the casting s to be
ond I150mm long. checked usting dre penetront lnspectlon,
mognetlc particle tnspectlon or ultrasontc
Iinspectton and repatred accordingly, uslng on
approprlate method of repoir.

Detatls of
Costing Steel

Coasting Steel

Where delamtnation ts minor 1t can be chipped

or ground out ond butlt-up with weld metal as
E {a) shown tn Figure (o).

Where minor delaminattion occurs close to the
plote surfoce grinding or chipping ond weld
metal butld-up should be as shown 1n Figure

{(b).
/ (b)
Repoir of modercte delominatlion should be

conslidered on o case by case bas!s.

LLocol
delominottion

Where delaminotion is falrly extensive,
ploting should be cropped out locally and
replaced.
The minimum width of plating to be cropped
out ts to be as follows:
Highly Stressed Primary Longttudinal
Strength Members: 1600mm
Moderotely Stressed Primary Longitudinatl
Strength Members: 800mm
Att Other Structural Members: 300mm

Delominotion

Where severe delamination that aoffects the
whole plote occurs, the whole plate must be
replaced.

requiretng o local
axchange of plate

Severe delomtnotton,

.. Documents

Document Sharing Hub

FIG. A1.3 Hull Structure
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I HUL L STRUCTURE SHIPBUILDING
. OUALITY STANDARDS
Divistion Gos Cutting UNIT:mm
Section{Sub-secttlon Item S‘R"Q"nd::d l'c:.lla’rlo‘nsco Remarks
2 | YUpper edge of sheer strake. Notches ore to be welded up
Y 2)Strength deck between 0.61 © prtor to grinding 'n orecs
-E and free edge of opening of shell where o smooth finish 1s
5 plote. required. Sufficient weld
ocae 3)Motn longl strength members. metal shoutd be lald such
cowe® Notch
—-Lc 0 thot ofter grinding there
75 are no resliducl volds or
—¢> cracks between the weld
2522 Free metaol and the porent metal,
R
—f 0w edge
~ OO
oo E
a2t Longttudinal & Transverse Indentions greater thon the
goe c Strength members Indentotion] stated toleronce Limlt ore
D _ - St ]l 1o be 1reated as notches.
C'D-—g
-0
- Others Tndentation] Indentlons greater thon the
“Lw <3| stoted tolerance Ltmi1 ore
F-Sohet to be treated as notches.
£ 3
Lew- ol Shell plate & Upperdeck Indenttons greoter than the
o ~| between 0.6l0 I"d'"”"&" stated tolerance Limit are
zZeo e = to be treated aos notches.
~.LcC
o~0 <] Others Indentlons greater than the
-
£_% rztee 3 x“d'"""gg" stated tolerance Limit are
<<z o to be treated os notches.
-~
sc Fitlet Weld Indentott Indentions greoter than the
° ndentat s stated tolerance limit are
z to be treaoted as notches.
Stiralghtness|Both side submerged orc weldt
of plate Y ne 0.4 0.5
sdge
Manual welding: semi automotlic
welding £{.0 2.5
Depih of
edge 3 g t1.5 2.0
preparatlon
Angle of
edge 12 *4°
preparotlion
¢ v d
Length o ( 'g
Toper +0.5d +|.0d
(Ll compared with correct sizes)
c
°
; Structural members other than
< double bottom floors ond girders. +3.5 5.0
E
a Depth of double bottom floors
ond glrders.
Stze of 2.5 14.0
member
Breadth of foce bar. -3.0
2.0 ~
+4.0
Edge Automatic welding . .
preparatllon 2 14
Sem!-agutomatic & monual weld-
Ing. £0° +4°

FIG. A1.4 Hull Structure
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I. HULL UCTURE S TANDARDS =
. STR OUALITY STANDARDS
Diviston Fabricatton UNIT:mm
Sectton|Sub-sectton Iten S;a;i;:drifs:fa:e Remarks
L5
°
L]
ro
°6 3.0 5.0
s
C
]
Compored wtth
correct slze
Low ond modercrel, stressed
members.
o +3.0 5.0
®
x®
b3
£ J__ Highly stressed members.
e
(= r 2.0 t3.0
Compored with
correct slze
- [e— 100
° _"
= co
E s3
s | i
< 05
° r £2.5 4.5
] °®
o -2
3 g
: <z
@ Compored with templote per
100 mm 1n breadth of flange
®
o
cc
(=8
% ne
K’
£
2. £l 0 125
SL ®©
> @ C
c=o°
3 0 —
ote
w o
<
Per 10m tn length
[
C x®
‘ N
2eo >
5to
2= +10 125
ofo
>0
tp e
32, /
oL
Per 10m tn tenoth __Documents

FIG. A1.5 Hull Structure
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I. HULL STRUCTURE S TANOARDS
. QUALITY STANDARDS
Diviston Faobrtcotton UNIT:mm
Sectton|Sub-sectlion Itenm S?:nd::d T_ll‘;‘c‘n:. Remarks
Angl--' r—
\
2 £1.5 12.0
o
c
o
s Compored with template
®
cc) Maximum permitted curvoture
< Curvoture per 100mm lLength of member.
| ssnenemm— cvm——
1000
Compored with template
Curvature compored with template
or check Line.Per I0m tn length. 12.0 14.0
°
°
- Deviatton from.
o
[
)
-
- = 13.0 15.0
>
@ Inscribed curve
-
2 o Correct from inscribed.
2 c
< 3
1r
2 By l‘?ev\otlon tn
e Lange angle £1.5 +3.0
o \!?:.
c
w
Compared wtth templote
Deviation of face plarte
t1.5 3.0
a per per
tO0Omm {00mnm

FIG. A1.6 Hull Structure
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I. HULL STRUCTURE S TANDARDS =
. QUALITY STANDARDS
Diviston Fobrticotion UNIT:mm
ol
Sectlon|Sub-section Item s‘;onnd::d °L |.mrl°‘h:. Remorks
Lo
°
o
L
o6 3.0 5.0
o
¢
.~ o
°
x
0
o Compored with
& correct stze
o
: _
< —
— D Py
& ] -~ ‘T
Io
®C
a0 +3.0 5.0
°a
as
(‘.
Compored with templote per
100 mm In breadth of flange
» Actual Lline of plote edge.
25w compared with templote. 2.0 4.0
-4
:L‘g
. £lm Actuol curved surface,compared +2.0 4.0 For dimensions grecter
> = with templote. N - thon M, 25.0.
>
rs
"3
5 Locatton of check lLine for lev-
o eling by stght ,compared with £1.5 +3.0
¢ " template. - )
o ° {for t1ransverse)
° o
c -
o o
it €
a ®
@ c LLocatton of check line for lev-
° ° eling by stight,compared with +1.5 +3.0
] - template. ° '
= b4 (for lLongttudinal)
£ o
@
3
3 Shope,compared with tamplote. 2.5 3.0
6
® ")
[
[ g
® o
fﬁ' Shope,compared with templote. 1.5 3.0
58

FIG. A1.7 Hull Structure
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T. HULL STRUCTURE SHIPBUILDING
. OUALITY STANDARDS
Diviston Fabricattion UNIT:mm
Sectlon|Sub-section Itenm St;:"d::d rcil‘onr‘lo‘nscn Remarks
Depth of corrugation +3.0 26.0
3
ﬁ Breadth of corrugation.
2 Al $3.0] 6.0
- Breaodth (A)
<
: 1 F
3 Depth
C
C
o 8 13.0 $6.0
; 1T
Breadth (B)
Z 6.0 9.0
o
4 Pttch
5 (p)
g _gh £2.0 23.0
2 _f\_'_f\__f\__
[
o
L O ' P | P l
o Depth
o (h) 2.5 5.0
a
°
C
3
o Diometers
vu
3 -
= +D D
e 200 5
— O
b But,Mox.|But Max.
- - 5. +7.5%
o
O o
cE
Y
Q
In regard to the check Line
- (for Longttudinal) £2.5 5.0
[ ]
Lo
-?° {for transverse) 2.5 5.0
3
C
5
© Gop between shell plate and 2.9 5.0
section templote

FIG. A1.8 Hull Structure
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I. HULL STRUCTURE SSTANDARDS
. QUALITY STANDARDS
Diviston Sub-assembl y UNIT: mm
SectloniSub-sectton Iten S‘Ro:nd::d oLl‘o;‘c‘nsco Remorks
ol Distance between oft edge of 15 10
€ upper
Ef boss and oft peak bulkheod (b) gudgeon
.D'.
€
c
o
:: {(d})
°% | Twist of Sub-ossembly (c) 5 *10 5]
‘g o lower
: : wt gudgeon L
5 - ‘f,.g (c)
" Y - 3 h
¢ 2 3‘&’ Deviotion of rudder 14 +8 phus
e ° o= from shof1 t {d)
- 13
Q <]
1
« o C
° B} -
n > Twist of Rudder plate over +6 +10 Cg::fz{lor re-ossemble
5 — g Its length P Y
o [} &
c ot
> v
0 ®
< & - Flatness of 1op plate 15 £10
_g of maln englne bed
L 3
= B dth d length of
rea an eng °
? 1op plaote of maoln engline bed x4 =6
°
C
§ Others The same as for flot plate block Sub-ossembly

FIG. A1.9 Hull Structure
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I. HULL STRUCTURE S TARDARDS
. QUALITY STANDARDS
Diviston Sub-assembly UNIT:mm
s ' It Stondardfoterance R K
ecttonlSub-sectton en Ronge | Limtts emorns
Breadth of Sub-ossembly +4.0 +6.0 Cut,when too long
Length of Sub-assembl +4.0 6.0 Cut,when too long
N
2 Measured difference of di-
5 agonal length of ftnal
®» marktng ines.
e SQE?renazglof t4 8 When the difference is over
h ub-asse 4 the (imits,correct the final
g marking ltine.
w
o Dtstortion of Meaosured on the face of
° Sub-assembly t10 220 web or gtrder.
e
- Excluding the cose when
o Intertor members are con-
w nected by lapped jotint,
4
Deviottion of £5.0 £10.0 e = = =
Interior members iFran. etc. 4 Y
from shell plating b
f 4
shall plate ,
? Accuracy of this dimension
°
¢ Breodth of Sub-assembly $4.0 28,0 |Meosured along the girth.
e Cut,when 100 long.
o
% Length of Sub-assembly t4.0 8.0 Cut,when too long.
b N
L >
2 r Meosured on foce of web
2 E or glrder.
S a glzzz;;;:glof ti0 20 Correct the finol marking
< » v 4 Ltne,when the distortion
P exceeds the limtts,
)
E}
[ Difference of base Line 1o
® marking or
% difference of d i .
- dtagonal T_
a lengths olong N
Squareness of . 5 markin
o Sub-ossembly +10 1‘ S
>
C d=| el=- e2=]
3 odjust morking ’4
where practicable. A

Deviotton of intertor
members Trom shell plating

above.,

The same as for the flot plate Sub-ossembly

Plote Block
Sub-ossembly

Breodth of each panet

Length of each panel

Squoreness of each panel

Distortion of each panel

above.

Dtstortton of tnterlor
members from skin
plating

The same as for the flot plote Sub-ossembty

FIG. A1.10 Hull Structure
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I HULL STRUCTURE SHIPBUILDING
. OUALITY STANDARDS
Diviston Sub-assembl s UNIT:mm
Fol
Sectton|Sub-sectton Iten StRo:nd;:d °L|‘:‘°‘nsc° Remarks
Measured os follows:
~
A
X oor
) e
~ \¢ .
-— A A\
0 x P
€
®
3 Twist
o ° 10 120
o Sub-assembly
>
w
~ The potnts A.B and C are
o estobitshed 1n the some
° plane. Measure the
o devtatton of potnt D
® from that plone.
- Moy re-ossemble portiolly
° when the deviotlon exceeds
a B.L. = baseline the (imtts.
Deviattion of kS ‘_B-"'
upper/lower panel t5 +10 < [V
from ¢ or B.L. N
2>\ PLUMB.
Deviotion of AP
w upper/lower panet 5 +|0 ¢
g from ¢t or FR.L Accuracy of 1his dimenston
(—g Breadth of each panel
S
g - Length of each panel
Py 2 The same os for the flot
® Distortion of each ponel plote Sub-ossembly
% ° {previous page)
[<] Deviotton of Interlor members
5 » from skin plating
[o] 2
< » The same as for the flat
2 x g:tl:f;sgzmbl 115 125 plate Sub-assembly
2 b 4 (previous poge)
o© Devtation of
® upper/lover panel +7 215
S from ¢ or B.L. Re-assemble portloily when
— the devtatlion exceeds the
o Devtiatton of limtts
upper/lower ponel +7 15
from ¢ or FR.L
~
r Distonce between
E upper/lower
3 gudgeon (a)
]
o o
' E
OO0 5.0 310.0
ERES
.
°
x 3¢
O— L
cuveo
—C
m-—w
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FIG. A1.11 Hull Structure
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T. HULL STRUCTURE SHIPBUILDING
. QUALITY STANDARDS
Division accuracy UNIT: mm
T
Sectton|Sub-section Item S'Ru:nd::d °Ll‘.;l°‘n:. Remarks
Applled to ships of (00 me-
Length between ters length aond below.
;egpendlc:lors 150.0 For the convenlence of the
@ Per No 1 measurement the polnt where
4 100M def Ined the keel 1s connected to thd
° curve of the stem moy be
» Length substituted for the fore
< perpendicular tn the meas-
£ urement of Tthe length.
e Length between of1t No 1
s edge of boss and +25.0 def tned
a main englne
b4 Mol ded breadth No 1 Applled 1o ships of IS me-
< Breadth Amidships £15.0 def?ned ters breodth ond aobove.
a Measured on the upper deck.
Mol ded depth Not Applted 10 ships of 10 me-
Depth Amidships $10.0 defined | ters depth ond cbove.
Deformation for the Not Ups(-) ond Downs(+)
whole lLength +25.0 agolnst the check llne of
defined keel stghtin
Flotness 9 9-
Kzel Deformation for the Sighting by the tronsit or
distonce between two +15.0 Not ustng slits.
adjocent bulkheods : def tned
Alignment of fore-body to Ups(-) and Downs(+)}
basel ine. agolnst the boseline of
E 3 the keel ot the foremost
° Not frome on the flat port of
“
N +30.0 def 1ned the keel.
= >
P)
< - bose line
S Forebody e
c Alignment Alignment of oft-body to Ups(-) ond Downs(+)
) bosel ine. agalnst the bosel lne of
ot the keel at the af1-
] perpendicul ar.
p A.P. +20.0 No1
< 7 def ined
o 1 N/
K [ st
o bose lline
Rise of floor omidships The height of the Lower
turn of the bllge.compared
with the planned helght.
Rise Not Measured from the plaone
of ® t15.0 passting through the outer
Floor ! def ined surface of the keel plote.
L

FIG. A1.12 Hull Structure
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I. HULL STRUCTURE ouaL 17y SHIPBUILDING

Diviston Welding UNIT: mm
Sectton{Sub-section Itenm Tot::f?:' Remarhks
-9 eﬁ_ih —grinding
coo
Sil® | l ﬁz
etd-u
-uvo00
£c B
23iE In cose where e ts over 90°
2832 h:not defined 11 ts to be repolired by
° oL B:not defined grinding or welding to moke
S e<$90° e<90°
S Shell plote and face plote be- over 90mm Repair using ftne electrode.
0 -~ tween 0.6l @ cont lnuous) {Avold short beads for
52 d0.5 higher tensile steel)
° <<3
b4 :c, Other d<0.8
o
% Jem d
- I E
® [ Sp——
[»3 o - 0
o] T
I c—
0] D
Compared with When over toleronce lLimits,
Correct ones d weld up.
c (1.d) {Avold short beads for
- higher tensile steels)
o
H L
o
_'] L:Leg length
d:Throat depth
20.91
20.9d
< e When over toleronce limits,
= - repolr by line heoting or
52 (52 Shell plaote between O.6LOx re-weld after cutting ond
- 0 - span o rome re-fttting.
:? —:« Z ? or beam
o_; 30_-‘; WS6
®— cw— Fore aond Aft shell plating and
&y <59 Transverse strength member we7
‘B ‘B Others w<s8
oe -S0HT In cose where short beod
£r .Cost steel >50 s unavoldable, prehect to
o= TMCP type HSOHT +256°C.
<%0 {ceq.>0.36%) If short beod !s made
»0? tnodvertently,remove the
x&‘_ Grode E of mild steel 230 bead by grinding.ond weld
‘g o © over Length of visible
® oo TMCP type BOHT >10 crack.
o -2 (ceq.<0.36%)
C o . BOHT
2 N .Cast steel >50
» oo TMCP type SOHT
L {ceq.>0.36%)
cc
%3 Grade E of mild steel 230
a—
o0 TMCP type SOHT
x> (ceq.<0.36%) 230

FIG. A1.13 Hull Structure
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T. HULL STRUCTURE SIEARL
. QUALITY STANDARDS
Divisilon Welding UNIT:mm
Section|Sub-sectlon Item Tifﬁ:ﬂgfe Remarks
In cose where arc-strike s
made tnadvertently., remove
the hardened zone by
grinding or weld over
: length of short bead on the
- .BOHT arc-strike.
L .Cost steel
“w .Grode £ of mtld steel not allowed
° .IMCP 1ype B50HT
&
In cose where Ceq. of each
plote ore different 1n
joint,tolerance of higher
TMCP type SOHT T<0°C Ceg.to be applied.
2 {Ceq.<0.36%)
-
o
®
I
)
®
C
° a
c °
s : .50HT
- Cost steel -
2 El TMCP type SOHT T$8°C
® ° (Ceq.>0.36%)
C
a °
C
>
o
C
o
o
3
°
-
Mild steel T<5°C

FIG. A1.14 Hull Structure
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1. HULL STRUCTURE OUALTTY ST ARDARDS

Diviston Altignment ond Fintshing UNIT: mem
Section|Sub-secttion Item ToLllemrlo‘nsce Remarks
° i
v o
o= d! d |
=9 o
° o * a230
- >
o' - vy v
H »;
b 50
cc
e @
-0
@ o
- Matn 0 Where beods ore parolilel.
4 structure a2t
[
5o e
e~ - @ Other 0
o _ structure a2
-4 o,
®
z H 3 { ! Main 5
- ! ) structure 02
et
m‘.
Other >0
o structure Q

Stiffening member locaoted Gop between members (s 1o
perpendlcular to plaote. be Less thon 3mm.

5 L e\
‘2 A | i |
o
€ when C>3,any followting
2 treatment con taoken.
= C<3
c
e S I il |
[ 39
'E —_
- 2) L 1
c
0 o
. —— —
a M 3) —
€ o
-4 —
€ a
c c Stiffening member locoted
s ° obliquely to plote.
4 4 (without edge preporotion)
> >
o 0
a o B<3
é It
)V
° m
o~
v o —
® —
' Ct c2
£ Ci1<3
3~
o+
C
£
=5 Yt > c2

FIG. A1.15 Hull Structure
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I. HULL STRUCTURE S TANDARDS
. QUALITY STANDARDS
Diviston Alignment and Fintshing UNIT:mm
Section Sub-sectton Item Stauo"nd::d r?_l‘.:ﬂn:. Remarks
Al tgnment of fillet 1/31:€ o Si/21,
jolnt
rF1J— Strength
T member
Y_o‘t ) oSt /3‘:
te Increcss lep length by 10X
o>l /2‘3
a:Difference re-fltting
:Q::lckness Others
aSt/3t2 | o€1/21t, | a>1/21, re-fitting
Differences The figure tndicaotes the
between the beam tolerance that the members
ond the fraome Beam n - can be welded by pulling
without toking apart.
eamknee a<3 o<h
rame
a:Di1fference
Gap before Filtet weld @ 3<os5
welding Increased leg length
Rule leg +{0-2)
12 @ 5<agib
Welding with bevel
~
o preparation or Liner
2 treatment
3 —_—1
3 i as2 as3 Welding with bevel pre-
{ i Earot\on
o
c 1]
- _J 12
-
o

f /Y30'~ 45°
l_r____S

T

To moke bevel edge of

web 1o 30°~45° ottoch

the backting mctertol,

ond after welding,.,re-

move (1,

Then weld the oppostite
stde. Lilner tresatlment

Liner tregiment

12

’li—- *rs"
i A—!

@ o168

Liner treatment
portiol renew

or

Parttal
Min Renew

300

Full document details: ASTM F2016-00(2012)
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I. HULL STRUCTURE S TroARDS
. QUALITY STANDARDS
Divistion Fobricotion UNIT:mm
Sectton{Sub-section Item S‘R‘::"d::d fc{_l‘o:(o‘nsce Remarks
@ B5<ag16
After welding.remove back-
ing materlal, chip and
fintsh weld.
Butt weld ) \/ }
{monual welding)
Bocking material
} \ / } @ 16<a<25
Welding up with edge
preporatlion or partigl
c 250<3.5 a5 renew.
S o>25
Partiol renew.
Mtn 300
a: Gop —
»
v
o
4 °
3 <o
S Sc Butt weld Where predicted to burn
< L3 {outomatic welding) through, weld seolt!ng beod.
o 'Q; I.Two stde submerged arc
< 8= welding 0£0$0.8| 55
- o
: mninlagala
i b el ba-Q
2.Manuel or CO: submerged orc Where o 1s over Smm,
welding see monuol welding.
D DG OSoS3.5 ash
10 LR
3.0ne stide submerged arc welding Where predicted 1o burn
with flux copper bocking or through, weld secling beod.
flux backing
0<agt.0 as3
=l a0 ot b £:§E;g
4.0ne side submerged orc wvelding Where predicted to burn
with fiber bocking through, adjusTt by
scottering of metal powder
or weld sealing beod.
0<as4 as’?
o [ e ol b aJE;c

FIG. A1.17 Hull Structure
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I. HULL STRUCTURE SSTANDARDS
. S QUALITY STANDARDS
Diviston Atignment and Fintshing UNIT:mm
Scope of stoging sockels and StondardTol eronce
Secttoni{Sub-secttion Ltfting lugs to be removed Ronge Limits Remarks
tn tank Not to be removed. » Lifting lUgs subjected to
fatigue to be removed.
Ports rulning appearance
o end passage to be removed
° tn engtne | Parts of rulning cppeocrance and flush 1o base plate.
< room interfertng with cleor possage. Others 1o be removed by
° gos cutting at the bond
@ zone.
2 in hold Under stde of hold and hotch
- coaming.
2 Cut otong
- thts line
w
exposed To be removed.
parts of
shell upp
DK etc..
tn tank Not 1o be removed except
dtsturbonce of possage.
" tn engine Paort of ruilning appearonce and
9 room passages.
o
c in hotld To be removed except back of
- deck.
o
i
exposed To be removed.
ports of
shell upp
DK etc..

FIG. A1.18 Hull Structure
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I. HULL STRUCTURE STROARDS
. OUALITY STANDARDS
Diviston Fabrtcatten UNIT imm
Section Sub-sectien Iten S'R:"ndt"‘ i_l'.:“"":‘ Remorhks
5.C0, one stige welding
{with backing mot 1}
T ) | esese | este
o
6.Electro gas welding
T\ ) | sesis | a2

N a
o
< G(;lp-tbde‘fno;e 7.Simpiified slecrric
o gos welding
o
< 250¢8 | o<10
> AN
- a
c Cop weld O 3<es5

a
@ 5
— as2 as3 Re-f11t1ng
;“ ! 39
Al tgnment of butt Strength meamber a>0. 15t or a>3
joint ng;lg; Refttiing
T:) Others 0<0.21 | 920.21 or o>3
o:Misal lgnment (max 3) Refttting
t:Thickness(thtinner pl]
Parts requiring good ]| Outside surface of
appearonce shell plates,

bot Exposed deck,

c Exposed super- See Annex A3 for
22 structure Grind flush surfaces that are
8_5 to be painted
Lo
oo
3 »
ac Paorts not reguiring Inside of tonk
£e good oppearonce Instde of ceiling
£s Deck to be shield a
o8 with deck com- rind only See Annex A3 for
- e posttion etc. consplcuous surfaces that are
O~ paris .

- finishing 1o be painted

°

Scer @g«).o‘hmm 3)
tndt Ldt
. 10<e 4<0.8 ®0.071sa - TH OIS
o Depth welding
g )
[ Length
3% {e)
eS10 d<t.o

FIG. A1.19 Hull Structure
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I.

HuULL STRUCTURE

QUALITY STANDARDS

SHIPBUILDING

Division

Deformatton

UNIT:mm

of double bottom

Sectlon Sub-section Item 'S!Rconnd::d ‘ﬁ‘.’:‘o‘n:. Remorks
Paratlel part
stde 4 6
Parallel port
Shell plate bottom 4 3
Fore ond of1t
port 5 7
Double bottom
tank top plate 4 6
Longl Bulkheod
Bulkheod Trons Bulkheod 6 8
Swosh Bulkheod
Parallel part
{(Between 0.6l@) 4 &
Strength deck Fore ond aof1 port 6 9 o
. {
o Covered part 7 9 l_\f/‘._
&
c
° Exposed por1t 6 8
2 Second deck
®
2 Covered port 7 9
°
°
S Exposed part 4 &
5 Fore-costle deck
P deck
© eep ¢ Covered port 7 9
o
c
o Exposed part 4 &
L Super Structure
deck
Covered part 7 9
Cross deck 5 7
Cutside bulkhead 4 6
House bulkhead Instde bulkheod 4 6
Covered part 7 9
Intertor member Web of girder,trons 5 7
Floor aond girder 6 8

Full document details: ASTM F2016-00(2012)
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I. HULL STRUCTURE QUALITY STANDARDS

Diviston At tgnment ond Fintshing UNIT:mm
Sectton Sub-~sectton Itenm S‘;:ﬁd::d oLl‘emr*‘an‘co Remorks
Strength member In Open the hole to over
skin plote ® 75emm
Open the hole to over
or ® 2002mm
D<200
Others In cosc@ .open the hole 1o

over 2002mm

®.

or

w

5

v Strength member in Method of treatment

- skin plate

3 ® @ Spigot patch

<

IS 02200 2 =30°~40°

c Others ) ‘G"T <] e
=

< ® o O Ctaz-/ \? t,=1/21~1

o e=50%

- b H-o

« gf"’;°“°"-s°°“°" Close by butt wetding.

° et. ®or ©® Close wtth lopptng plece

- (Closing plote to be same

g thickness of base plote)

€ Where tt 1s difftcult fronm

° structuol potnt of view To

o open The hole over 200mm,

¢ pre-heot and use a low

hydrogen electrode.
Inspect by rodiogrophic
or ultrgosontc Inspection.

FIG. A1.21 Hull Structure
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