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FOSEWORO

This standard was developed to” provide guidance for a.%wring uniformity
in the preparation of sNp structural drawinga. The drawings ,towhich it

@PPlieE incl~O those prep=ed by the Naval S.= system Cammd rindby private
centractors, for providing centract roquiremante OK guidance, and for describing
construction detaile.

., . . . .. .
..
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1. SCOPE ~ . .

1.1 l’ltisstandard applies to ship structural drawinga for steel and
aluminum ahipe and supplomonts I’IIL-sT*12 and.00D-STD-100. Where a conflict
existe between theee documents, this etandard ehell have precedence.

1.2 Two distinct categories of ship drawinge ee defined in 000-0-1000
are covered by this document as follows:

(a) Structural contract drawinge and centract guidance drawings
which ‘arc+Naval Sea Syetams commend dravimga ueed to define
or illustrate Navy requirements for a ship structural design
ae outlined in the ship specifications.

(b) Structural chip constmction drawings which are the detailed
drawinge from whi.ihthe individual parts of the ship arn
fabrlcated and ,orected. . .

For the formar, it ie generally aufficient to outline the extent of each chenga
in weight of plating and indicate the general location and sizee of coqmnent
parts of the structure. Ship construction drawings, on the other hand,”ehall
give a proclse and complete description of what is”required. Thie includes
exact boundaries of each plete, sizes and locetion of ntiffening members, and
jointe and attachments.

2. SEFERSNCSD DOCW5~S

2.1 Iaaues of documents. The follovi~ documcnte. of
on the date of invitation for bide or requent for proposal,
stendard to the extent epecified herein.

SPECIFICATION

MILITARY

the ie.me in effect
form a part of this

000-0-1000 - Drawings, Engineering and Asaoclated Liste.

MILITASY
MIL-STD- 12 - Abbreviations for Uso on”Drawings, Specifications,

Standards end in Technical Decumcnte.
MIL-STD-22 - welded Joint Oceigm.
OOO-STO-1OO - Engineering Drawing Practices.

(Copies of specification, etnndnrde, drawinge and publication required
by contractor in’connection with specific acquisition functioae ehould be
obtained from the contracting activity or as directed by the contracting
officer. )

.. .

.
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2.2 Other publication. The following document forme a part of this
standard to tha extent specified herein. ILnleaeotherwise indicated, the
iaaue in effect on dete of invitation for bids or requeet for proposel shell
apply ,

AW13RICANWELDING SOCIETY (AWS)
A2.4 - Symbole for Welding and Nondestructive l!eeting(NUT).

(Application for copiee ehould be addressed tn the Awerican Welding
Society, 550 NW LeJeune Road, P.O. Box 351040, Miemi, FL 33135.)

(Tachnical eociety end technical association specificetiona and standm’de
are generally available for reference from librariea. TbeY are eleo distributed
emong technical groups and,u6ing Federel agencies. )

3. DEFINITIONS (Not applicable)

4. GENBRAL REQUIRFMRNTS (Not eppliceble)

s. DETAILBD REQUIREMENTS

S.1 Stendard abbrevietiona. Frequently ueed etandard abbreviations ueed
in structural drewinge are ehown in table I. Additional etanderd abbrevietiona
ere preeentad with the discueeione eddreasing their subject matter, elsewhere
in thie document. MIL-STD-12 providee a completelist of accepted standard
abbrevietione.

TABLE I. Frequently ueed star

above ABv
above baeeline ABL
baeeline BL
below BLW
brecket BRKT
breaathook BH
bulkheed BHD
centerline CL
center vertical keel CVR
cutform CF
deck DK
deeign waterline m
ditto
double extra etrong (pipe)
axtra etrong (pips)
flange
flat bar
floor
freme
gauga

Do
XK STR
KBTR
FIG
Fs
FL
FR
GA

ard ebbreviatione.

innerbottom IB
intercostal INTCL
knuckle KNu
level LVL
lightened
loed waterline z
longitudinal LONG.~
nontight NT
pletform PLATF
echedule SCNBD
stenchion STAN
etandard STD
etetion STA
mtiffener STIF
atringar STGR
tran.vverse TRANSV
trunk TRK
watertight WT

~ Periods are used only when the abbreviation epelle enother word.

2
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5.2 Delineation. &nventional delineation used on ship structural
drawings ie illustrated on figure 1.

5.3 Deelgnating material. Material shall be indicated by symbols, as
listed below, following the size dcsignationa of the members. However, where
the structure ie predominantly of one material, this mcy be indicated by a
general note, with exceptions lobcled in the normal manner.

Material

Ordinary strength eteel
Higher strength steel
fflghyield iteel

Medium steel
Sigh tensile stool
Special treatment eteel
Corrosion.resisting stekl
Aluminum alloy

Symbole

0ss
Hss
SYso, SYloo, HY130
(Numbers refer to the yield strength)
~ (obsolete, listed for reference only)
STS (obsolete, listed for roferance only)
STS (obsolete, listed for reference only)
CRBs
AL (e.g. 5086 M-111;”5456 H-116; etc)

5.4 Oeaignating elze.

5.4.1 Plato thickness. Plate thicknesses as ahovn in table II are desig-
nated on drawings. The plate eymbol, PL, la omitted for slm+licity when the
size 1s labeled directly on the member. For exemple. a 15.3 pound ordinan
strength steel plate would be labeled 15.3~ 0SS o; where the innterialis c~vered
by the general notee, 15.3#. 2f reference 18 made to a plate and the label is
not directly written on the ~mbar, the PL symbol should be used. For example,
‘ALL WEBS SHALL SE 15.3# PL.-

TABLE 11. Plate thickness:

Material

Uedium steed

Ordinary strength steel

Migher’strength steel

Sigh tensile stee~

Sigh yiald steal for
noncrfticcl applications

COrrOeiOn reeieting etaal

Oa8ignatlon

By weiglitin pounds
foot of area

Ey weight in pounds
foot of al-an

Sy weight in pounds
foot of area

By weight in pounds
foot of area

By weight in pounds
foot of area

By weight in “pounds
foot of area

per equare

per equare

per equare

per square

per square

per equare

Examples

20.4tlus

20.4# 0SS

15.3# Hss

15.30 IfTs

30.6flHYEO

7.659 CBBB

See footnotes et end of table.

3
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TABLE II. Plate thicknasa. - Continued

Material

Special treatment steel.11

Aluminum alloy

33ighyiald steel for
critical applicationo~

Sheet eteel

Other materials lese then
l/8 inch Chicknem

Designation

By weight in pounde per equare
foot of aree, rounded to
nearest integer

By thickne8e in inchee and
decimale of an inch

By thickneee in inches and
decimcls of an inch

By t~ickrieeain inchee end
decimels of an inch

By thickness in inches and
decimele of an inch

Exemplee

505 STS

0.75 AL (elloy)

1.9233T80

0.0625 (16 GA)

0.0625 (16 GA)

~ Special treatment steel (STS), medium eteel (MS) and high teneile steel (H’fS)
ere obsolete end lieted here for refarence only.

2J Plate thicknes.ea are epecified in inches and decimal. for critical aPPli-
cetLOne which reauires tiKht.3rtolerencee on plete thickneaw or ultriaonic
inspection for t~icknese =nd .soundnems.

5.4.2 Standerd EhaDRe.

5,4.2.1 The not et ion and eymbolsrepresenting rolled or extruded shepes
are as ehown in teble III.

TABLE III. Standard ahaue notation and symbols.

Shene

I-beeme (atanderd,
wide flange eec-
tions, light beems,
;~~)beema, and

Chennele (standerd,
junior, eud chip
chsnnela)

Angles (equal snd
unequal legs)

B’irstnumber

Web nominal
depth in
inches and
frectione

Web nominal
depth in
inches and
f rections

knge; :g

inches end
fractiona

Notation

Second number

Flange width
in inches end
fractiona

Plenge width
in inches end
fraction~

Shorter leg
width in
inches and
fractione

Third number

Linear density
in pounde
(and decimcla)
per foot

Linear deneity
in pounds

(and decimals )
per foot

TMckneas in
inches and
fractione

3ymbol

I

c

L
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TAsLS III. Standard shape notation and symbols. - Continued

Shapo I Notation I symbol

First number Second number Third number

Tees Web nominal Flange width Lfnear deneity T
depth in in inches in pounds
inches and and fractions (and decimcla)
fractions per foot

Flat bars (up to and Width In Thickness in — FB
including S-fnch inches and inchee and
width; sections fractions fractlone
exceeding S-inch
are referred to as
plates)

Snlf rounde @tsido di- —— — m
amctar in
fnthea and
fractiona

‘lhbi~ titaida di- Wall thlcknesa —. Tuss
ameter in in decimcl
inches and inches
decimals

Pipe Nominal di- — — PIPE
ameter in
inchee and
SCNSD, STD
or”t?trength

Sulb angles Lunger les Shortor leg Linear density 5A
width in width in in pounds
inches and inchee and (and decimcla)
f ractlonc fractions per foot

Zee bare Oopth in Leg length in Lfnear density B
inches and inches and in pounds
fractionc fract ions (and decimals)

per foot

5.4.2.2 A f e= sizae of ‘mlecellaneous COIUXIIIICond becme” have the same
nomfnal depth, f lango width, and weight per foot ae certain “wfde flenge eec-
tione-, the variation being in the thickness of web and flange. When using
these eectlons, the symbol ‘1- 6hould not be used and they should be designated
either ce a “rotacellanaouo column” or “mlecellaneous beam””,whichever”applies. .

. .

5
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5.4.2.3 Application of symbols for designating shapee are given in the
following examples:

8 X 5-114 X 21#1
8 X 5-1/4 X 20#l11SC BEAM
13 x 4 x 40#L
6x6x l/2L
.5 X 3-112 x l/21_
6x4x70T
6 X l/4FB
3HR”
6 X .25 TOBE
6 STD PIPE
6 XSTR PIPE
6 SCSRD #-PIPE
9 X 3-1/2 X 21.6#BA
4 ~ 3 ~ 8.203

5.4.2.4 In all designations specified in table III and 5.4.2.3, inch
marks are omitted but symbol “~” is used for clarity to indicate the weight
in pounds per linear foot. Nominal sizes are used throughout.

5.4.2,5 Steel and aluminum structural tubing should not be referred to
as plpa since tha material specification for, pipe does not specify structural
physical properties. lbbing Is designated by outside diameter and wall thick-
ness. .3tr”ct”ral steel tubing is eometimea more readily ,available In no~nal
pipa sizaa in which case it should be designated by nominal diameter and
schedule, atandard or strength.

5.4.3 Special shapes cut from rolled sections.

5.4.3.1 Special shapes can be mcde from rolled I-beams, wide flange
shapae, or channals by cutting off either one or two sides of a flange. 2%1s
laavae the depth of the section unchanged. Shape ‘dimanaionalnotation ia aa
shown in table III. The most common application and aymbola representing
each ara ao follows:

I-baam,
cut to
flanga

I-beam,
cut to
flange

Channel

Application Symbol

or wide flange shapes I-T
a T.(two sides of one
removed)

or wide flange shapes I-J
a J (one side of one
removed)

cut to an angle EL

Examplee:
12 X 4 X 19#1-T
10 X 8 X 3301-3
13 X 4 X 31.8#c-l_

6
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I

5.4.3.2 tiny tees are manuf nctured from I-beams by cutting through the
middle of tho web to make two tees. Such members are indicated as teesof half
the nominal depth and hdf tho Weight of the parent beam.

13xampla:
6x4x 70’T(this isa Tcutfrorn a12x4x14#I) .

. . . .

5,4.3.3 Serrated angles and tece can be made from channels ,and I-beams,
rcepectively, by making a aerraccd cut lengthwise through the web. since no
universal standard for the configuration has been established, details of the
cuts shall be shown on drawinga. The following aymbola shall be used to indi-
cate serrated members: . .

one
for
the

Application m

Tee-beam serrated from an I I-SEfUt(*)T ..
..

Angle serrated from n channel C-SESS(*)L

*Indicate here the fimleh depth .
.,

“ of Toi. I_ . .
. . .

k!@OB : . .

10 x 4 X 170 1-S8SS 7-”T” “
. . :..

12 x 4 x 350 C-Slfful8-L

5.4. b Specinl tece and nnglca .
.“

5.4.4.1 An I-beam or’chnnnol can bo modifiod by trinnmingoff a part”of
fLange to leavo the remcinder of the Paying flamge intact. Ac en example,
a deck longitudal or bulkhead stiffener requiring a 4-inch fay@g flnmge,
following nomonclatura shall be usad. ,..

12 ~ 6-I/2 x 26#1-T (4 FAy w) . .

5.4.4.2 Example using channels requiring Paying flamge:
. .

13 X 4 X 35#C-C(2-l/2 FAY HZ)
. .

5.4.4.3 To rmdlf y a mmmber where tho above convention does’not epply the ‘
s~~l CF (Cut from) can be need.

Examplee: . :. ,.

16 x 4LCF i8 x 4 x 42.70C . .

4-lj4 X 1-114LcP 5 x 3 x 1J4L
6 x 2LCF 6 X 3-1/2 X l/2L ...

. . ,. ... .
. .

. .
-. ..-.

7
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5,4.5 Built-up tees.

5.4.5.1 Tee sections may be built up by welding plates and flat bars
together. Built-up teee are indicated by designating the depth of web by width
of flange, followed by the “weight per square foot of the web and the weight per
square foot of Che flange. For high yield etrength eteel tees used in critical

application or aluminum alloy, the flange and web thicknese is expressed in
decima16. A tee with an overall depth of lB inches giwing a 20.4# web and a
30.6# flange 7 inches wide is represented as followe:

18 x 7 x 20.4#J30.6Wf (steel)
18 x 7 x 0.50/0.75 T (alum.inurn alloy)

5.4.5.2 In critical application tee eectiona may be built up by welded
plates or flat bare. A tee with an overall depth of 18 fnchea having a 1/2
inch thick web and 3/4 inch thick flange with a 7 inch flange width is repre-
sented as followe:

18x 7 x 0.50/0.75T (critical application)

5.4.6 Flanged plates used ae structural mambers.

5.4.6.1 Flangad platas used aa structural members are
nating the depth of member by width nf flange by weight per

indicatad by dasig-
equara foot of plate.

Exempleez
8 X 4 X 15.3# FLG PL
lB X 7-112 X 20.40 FLG PL

5.5 Shell strakee.

5.5.1 The term “shell strake” ia applied to a continuous row of shell
plating which may be connected to adjscant rows of plating by welding or mechan-
ical fa=atenera.

5.5.1.1 On chip construction drawings, in the portion of the chip where
theeeacrakearunfore and aft, they are identified by a lettar. The latter A
identifiee the firet plate adjscent to the flat keel, centinued by B, C, D,
etc., to the upper part of the shell. The letter ‘“1”is not used, mince it may
be confused with the numeral one.

5.5.1.2 Centract drawinge and contract guidance drawinga show only changee
in plate thicknese and therefore the lettering for individual etrakea are not
usad.

5.6 Shell and deck longitudinal.

5.6.1 The name “longitudinal” is a generic term applying to all stiffen-
ing mambers running in a fore and aft direction. The Nawy baa adopted the
policy of avoiding the uee nf the word ‘“etringer”insnfar an practical. There-
fore, @hell stiffeners previously identified ae etringers should be redesig-
nated ae longitudinal.

8
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5.6.2 On ship construction drawinge shell longitud$nals are identified by
numbere. The number “1‘“des gnates the firat longitudinal outboard of the

Lvertical keel. This ia foil. ad by the numbers 2, 3, 4, etc., to tha uppermnst
part of the shell. Raceding tha number 1s a letter, the letter ‘L” beiag used
to indicate a longitudinal (e.g., Ll, L2,.... LN).

5.6.2.1 Oeck longitudinnls are numbered Ll, L2, etc.’beginning vith the
first longitudinal ,off centerline either port or starboard and increasing tward$
the outboard edge of the deck. .

5.6.2.2 Longitudinal on centract drawings and centract giidance drawinge
are not numbered.

5.7 Welding and mechanical f aeteners.

5.7.1 Welded and mechanically ‘fcctened seams and titte. Welded and mechan~
icallv faetened seams and butts are indiccted on the drawirm by an aamronriate. .
symbol in accordance with figure 1. (Mditional detail
of weld or mchanical fcctener can be shown if required

only.) . .

5.7.2 Mechanical faotenera type and size eymbnla.

TYPLe of mechanical fastenera..

-.. . . . .
such as type and size
on guidance drawings

WY Q!?Q— Heads !@!3L Q?QQ— Points ‘

B (BTNHD) - B“tton head CK (CTSKPT) - Countersunk point

c (CSKS) - Countersunk head B (Bin) - Button point

T (TAP) - Tap CP (CP) ‘ - Cone point

5.7.2.1 Dn drawimga, folloving the dimcmelon indicating the mechanical
faatonar dlamotor, the type of mechanical fastener shall be designated by a
fractlon; the numcratoc designates the head and the denominator the’pnint,
thqe:

B/CK (BTNKD/CTBSP’f)- Button head and counter sunk point
.B/B (BTNHO/BTNPT) - Button head and button poirit

5.7.2.2 The eymbol HSS shall be uead to designate higher atrangth steel
rivets and the symbol AL ehell be used to designqte aldnum ollOY rivete.
This symbol shall precede th dimeneion for rivet diameter, an HSS 3/B/CK
(3/BTNfiD/cTSKpT). fOrdinary trength steel riveto shall not hnve my diatin-
guiehing symbol.

5.7.2.3 “Special bolt<ype faatenets. ‘lbereare no standard eymbols for
certain specfal feetenera. Bolt atyles and head types vary with mcnufacturer.

9
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5.7.2.4 Zigzag faetening shall not have any
i’astening shall be repreeanted by tha eymbol CH.

5.7.3 Welding j oint type and eiza symbole.

die tinguishing symbol. chain

5.7.3,1 Welding symbole for drewings shall be in accordance with AWS
AZ.4 and of NIL-STD-22.

5.7.4 Application.

5.7.4.1 Type end size welding end mechanical fastener aymbole ara gener-
ally applicable to working drawinge only since for contract designs they are
coverad by specification requirements.

5.8 @plication examplee of symbols on ship structural drawings.

5.8.1 Contrect drawinge and centract guidance drawinRs.

5.8,1.1 Typical examples shnwing the uae of symbols on contract drawings
and contract guidance drawinge ere shown on figurea 2 through 6.

5.8.1.2 Note that in each example, acantlinge are ehown only for certain
structure. For axemp?.e,on the bulkhead drawing longitudinal atiffeners are
not lebelod because they are labeled on the shell expaneion, deck drawing end
midehio section. Table IV indicates on which drawings scantling~ ehall be
shown,-to raduce repetitive identification.

TAELE IV. Scantling identification on drawings.

Bulkheed Deck Shell
Scantling

Longitudinal etiffanere x x x
Traneveree wabs x x x
Pleting x x x
Coeminge x x x
Vartical atiffenere x x
Vartical wabe x
Stanchione x

Midehip
eection

x

x

x

5.8.1.3 The midehip s’ectiondrewing, figure 6, 18 e unique drawing. Thie
drawing is somatimes designated e contrect drawing, and only those ecantlings
which ara dasired ae contractual itams are lebelad. In the example ehown, ell
etructura contributing to the longitudinal etrength of the hull ie labeled. ‘IIIe
tranaverme structure 1.scouaidered contractor developed and therefore not labeled.
Thie drawing will vary in content depending on the contractor scantlings invoked.

5.8.2 Ship construction draw?in=. Typical examples showing the uee of
eymbole on chip construction drawings ere ehown on figaree 7 and 8.

10
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5.9 Flatric convern ion.’ Tnble V above met rlc symbole and conversion
factOrB .

TABLSV. “Selected SW convei-eionfnctore.

To convertfrom To S1
category inch-pound units unite Multiply by

Length: foot (ft) meter (m) 0.3048
inch (in) mctar (m) 2.540 10-2
inch (in) m 25.4

Area: foocz (ftz) meterz (mz) 9.29b 10-2
inch2 (inz) WM2 6.452 102

Force: kip nevton (N) 4.448 103
pound-force (lbf) newton (N) 4.448

Mane :“ pound (lb) kilogram (kg) 0.454
ton (long, 2240 lb) metric ton 1.016

Stress (force/area) ldp/inch2 (ksi) pcsccl (Pa) 6.895 106
pound-f orce/inch2

(lbf/in2)
paacal (Pa) 6.895 103

S1 makes extensive use of prefixes to form decimcl multiplee ;‘it officially
;~~;~:~hea 16 prefixes. Those 5 prefixcs moat f req”ently “Bed ~re ~

~iw n 1,000,000 . lo6
kilo k .1,000 . 103
centl c 0.01 - 10-2
Ulllll m 0.001 n 10-3

. micro v 0.000001 - 10-6

~/ S1 - International eyatom of unite.

Custodians: preparing activity:
&my-As
Navy

m~ - SH
- WI

Nr Force- 16
(Project DRPR-0250)

P%viow activity:
b-~

.,
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SYMBOL

MIL-STD-25B
10 my 1984

INTERPRETATION

DIMENSION LINES, PLATE EDGES AND
slFFENERS, NEA2 SIDS

BULKHEADS, DECKS OQ OTHEa PLATING
IN SECTION

PLATE EDa ES, FL OOQS, GIRDSQS, 9SAMS.
----- ------ -. STI?:ENERS. ETC., FAQ SIGIS OR SZLOW

DEcKS ANO SULK HEAOS, FAR SIDE OR
BELOW

—-— .— CFNTe RLINE

E“ OPENING OR SPECIFIC A=SA OU. BOUNDARY

~---- -. --q

) / I
~ SINGLE FASTBNED LAP

-4-- —-— -——--
------ m%FAST= NED SINGLE 8UTT OR SEAM 6Ti2AP

-. 8/ #t .- -

1- ‘;’
--,,, ... “f / %

FASTENED DOUBLE BL17T OR SEAM 6TRAP

Sll13028
FIGUI031. Conventional delineation.
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MIL-STb-25B
10 my 19B4

S’fM BOL

“1..

CONTINUOUS

( J
R-o “co w-

INTERPRETATION

LIMITS fJF’~ - CONTINWUS ~
INTERCOSTAL CONTRACT CRJWINGS

OR

iiwcxs%&%’’:wfHRs)
.

SHAPE T!-IC?OUGH

CONTRACT D$AWINGS :
~ DETAILs SPECIFIED IN
APPROPRIATE SPECIFICATION

SHIP CCWTRKTION DRAWINGS:
. COLIJJ7CETAILS W(WN ON

XZTAIL VIEW AS REQIJIREO.

SR 13028-1

FICU8E 1.

PLATE

Conventional delineation. - (loncinuod

—.
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MIL-STm25B
10 Msy 1984

SH 13029

FIGOIU! 2, Cent ract drawinu or contract guidance drawinR - 6hell exP@nsiOno
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PIIL-STO-25B
10 May 19s4

LONG 12x4 < 14*x-T 1- 4LONO 12X6 X26=I-r
EXCEPT 4J3 N0760

10.2 *PL 1. 12.75*PL 1- Ia Z*PL EWCEPT AS NOTED

.,

m 13030

FIGUES 3. Contract dravins or c6ntract uuidnnce drawing - deck plan.

,—

-. .._ . . . . .

,.
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MIL-sTD-25B
10 May 1984

“1

i

BULKHEAD F17 73

SH 13031

FIGURS4. Contract drawing or contract guidanca drawinx - tYPical
sect ion. bulkhead.
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MIN DECK

. .

MIL-STD-25B
10 may 19s4

~

i 1 11 -H.!l. ...
83/-+

. .
,.

. . .
. . CUT FROM “ . .

SECOND DECK 16X 7 x34*1-T
, 1 J. 1.
1!. II 1

!
15.S*WE6 - Z0.4eFLG

3K~ F3
INNERBoTTOM

BN3ELINE

i

WEB FR 93

S31

FICIJSE

,“

3032 . .
. .

5. Contract drawinx or contract j?uidanca drnving - typical section~
web frame.

.“ ..

. .
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MIL-STD-25B
10 May 19s4

MAIN DECK
~

SECOND OEC~

4

IN NER6-M

{

.

SAS 6 LINE

SH 13033

FIGURE6. Contract drawin!.c or contract guidance drawing - d.dship
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MIL-STO-25S
10 Hay 19s4

SH 13034

FIGUSS 7. Ship construction drawing - deck drawin=.
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. . . -.

http://www.abbottaerospace.com/technical-library


MIL-sTD-25B
10 May 19s4

Al
1=

svERS= F2EF3

BRW CUT FROM

8A SK LINE

TY PI CAL

SH 13035

FIGURS 8, Ship construction drawing - nontight f100r.

*“&covERNMENT PR~NG OFFICE. I’J~-loB-o~/f1608
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