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Ship specifications are the primary technical documentation, refes
enced in the contract or purchase order, for the construction of all
U. S. Havy ships, The ship specificatims contain technical require-
ments and information relating to the construction of a particular ship
or class of ships and describe the essential features, functions, and
arrangements. Together with the contract drawings and contract guidance
drawings, they define the wcrk and responsibilities of the ghipbuilding
contractor in preparing working drawings and other documentation; and
building and equipping the ship. Detalled requirements for equipment
are contained in refecrenced documents, such as Military Specificatioms,
and standard or type drawings.

The basis for each ship specification is the General Specifications
for Ships of the U. S. Navy (Gen. Specs.). This specification contains
requirements generally applicable to all ships and is updated every 3
months. I wouw.d like to quote from the preface of the first Gen. Spec.
This preface is dated July 22, 1908, so you can see the Gen. Specs.
have been around for quite a while,

In order to secure, as far as practicable; nniformity

of practice, workmanship, and procedure in the construction

of vessels of like type at the various building yards, and

to avoid unnecessary repetition . . . . .

You can see that the intent of the Chief Constructor in issuing the
ien, Specs. was to achieve standardization of shipbuilding practices

and specifications. Detail (s.ip) specifications were first prepared
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in an inference style, containing statements of exceptions and additions
to the Gen. Specs. This was later changed to a ship specification format
consisting of page and line changes to the Gen. Specs. In 1958 & new
system of printing called Ceardotype allowed us to go to a self-contained
ship specification, and still retain the standardized text from the
Gen. Spec. In this system each lin: of text is typed on a standard EAM
card. These cards are processed through a high speed ceamera and the
resulting negative used in a standard printing process. The Gen, Spec.
deck of cards is used for ship specifications, with new cards added
and Gen. Spec cards removed as necessary. This system greatly reduces
the emount of typing and proofreading necessary snd therefore reduces
errors.

In one of our early self-contained specifications a typist was
carrying a tray of cards to the camera to be processed. She dropped
the tray and cards spilled all over the floor. Being new at the job
and maybe rot too sure of her job security, she hurrledly put the cards
back in the tray and continued on .er way. You can imagine what the
resulting portion of the specifications, did to our confidence in the
system.

I would 1like to go briefly into how we presently prepsre ship
specifications,

A single column copy of the Gen. Spec. 1s used as the basis. This
specification is broken into sections and distributed to the cognizant

NAVSEC branches . One engineer is responsible for each section, obtaining

information from other branches as necessary to complete the section. The single
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column Gen. Spec, is marked up by crossing out the material that is not
applicable and adding material unique to that design, as well as other
standard information applicable to that particular type of ship.

On a preassigned date the specification sections are assembled,
checked for compatability, accuracy and completeness and sent to be
duplicated by & direct photographic process. The resulting coples of
the marked up specifications are packaged with the contract drawings
and contract guldance drawings and circulated for comment, to approxi-
mately 60 different NAVSEC and NAVSHIPS branches and interested Navy
activities.

Comments on each section are forwarded to the cognizant code, for
t.e section, for adjudication and update of the master copy.

The specifications are then reassembled,and in conjuction with the
drawings ,reviewed, as a psckage ,for correctness and compatability by the
appropriate engineers at a technical reading session.

A firnal coordination review is held for the ship Project Manager
and NAVSEC Project Covordinators,followed by the approval signature of

the design package ani final typing and printing.

In 19¢4, serious consideration wss given to use of the computer to
prepare ship specifications. Prior tc this tiue various methods of
using automatic data processing equipment had besn investigated and
reje~ted. After considerable preliminary planning and investigation, a
contract was awarded to the RCA Service Company on 2 September, 1966 to

-3 -
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develop the computer programs. These programs have been developed and

are presently being revised to include preparation of a list of referenced
documents. Tne programs use the IBM 7090 and the IBM 360/30 computers.
Preparation of the master specification tape file has not yet been
started, except for 5 trial sections used in deveioping and valida-

ting the programs.

Figures 1, 2, 3, and 4 are examples of the Gen. Spec. computer
output. Note that the computer bo.h left and right justifies each line,
The print chsin contains two upper case fonts and one lower case. At
the time these pages were produced, the program still contained a few
bugs. For instance column 1, line 65 in Figure 1, is not properly
indented. However the program has now been debugged. Figure 1 shows
mathematical equations in the text. Figure 2 is a singis column print-
out ussd by the engineer in checking the specifications. 7The blank
side of the page is used by the engineer for entering comments end
changes. Figure 3 has a one-column table; and Figure 4 has a twc-column
table.

The master file will be prepared by adding to the Gen. Specs.
that material presently included in ship pecifications, but not suita-
ble for inclusion in the Gen. Spec. Material, such as specific design
heads for structure, which can be included in the master file with
blank spaces left for insertion of the appropirate figures, is an exam-
ple.

Figure 5 shows how the master file will be broken into units of
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information. You will note the varying lengths of the units. These can

range from a single punction mark to several paragraphs or even several
pages. Each unit is assigned a descriptor numbe - in the left hand
margin.

Note the editorial corrections. "Plans" is no longer used, so it
has been changed to "drawinge". The wurd “explicitly" has been changed
to correct the cpelling. The computer chain used to print the output
in the automated system does not have a sguare root sign.

Consequently, the words must be spelled out.

Concurrently with the preparation of the master flle, a Yes/No
questionnaire 1is prepared, Figure 6, Each unit of information is tied
to a question by means of the descriptor number, A Yes answer to a
question means that the corresponding unit or wuits of information wiil
be printed in the ship specification. The questions will be combined to
insure that each question i.ceds to be answered cnly once, to withdraw
the corresponding informationj,whereever it may be, throughout the speci-
{ications. One of the computer programs corts the guestionnaire by
functional area of NAVSEC branch cognizance. Figure 7 shows a sample
questionnaire printout sorted for one branch. This sort capability
enables us to assign each question to the engine:r most qualified to
answer it, regardless of the units location in the specification. For
instance, the section on painting contains a statement simllar to: "The
rudder(s) shall be coated the same as the adjacent structure." The
paint specialist doesn ™ necessarily care how many rudders the ship
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has, but under the present system he must find out in order to properly
write the sentence. With the new procedure, when the question on the mmber
of the rudders is answered for the rudder section of_the ship specification,
it will automatically print the right word in the painting section.

Figure 8 illustrates a portion of the specification as it appears in
the master file. The figure ™10"™ in column 1 refers to the section, in this
case section 9110-0 of the Gen. Spec. or any ship specification. The next
column, from ™120" to "230" indicates the unit mmber within that section.
The third column indicates the line within the unit. The next column of
figures, running from "3" to "68" are descriptor numbers, tieing the unit of
text to a particular question. The "N" in the next column stands for non-
Gen. Spec. material. By one command the program can delete this material and
print s completely up to date Gen. Spec. The figures and letters in the next
column are an external edit code controlling paragraphing, identation etc.
Burried within the text is an internal edit code controlling type font,
spacing etc.

The last six-digit control mmber is presently unused and provides
sufficient flexibility for later improvements in the system. We must
recognize that this computer program can alsoc be used to print any material,
where there some logic between reoading for printing or not printing the
material. This extra control field might be required for some of these

later programs, such as the preparastion of Military Specifications.




Note the formula in figure 8 and as it appears in figure 9

with the internal edit codes processed.

Presently the Gen. Specs. are revised quarterly, with the
computer program the master tape can be updated daily if necezsary
or at least immediately prior to each ship specification or Gen. Spec.
printout, therefore the latest available information will always be
included.

The system will also produce a listing of all references
contained in the specifications. The listing will be prcuuced by
specification paragraph number for review. This review will insure
that all references are current and correct. The final printout
will be in alpha-numeric order by category, such as, all Military
Specifications sorted in numeric order.

Now lets go through the preparation of a ship specification

using the computer system.
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Once the ship deeign is developed to the point where all the ques-
tions can be anawered, the computer prints an up to date questionnaire
sorted by cognizant code. These questionnaires are distributed to the
proper engineers, The engineer answers each question Yes or No. Since
each engineer invclved will be checking only questions which are the
center of his concern, for a design which he bhas just completed, 't is
anticipated that the time required for completion of this questionnaire
by individual engineers will be nagligable.

The yes answers are keypunched and fed into the ccmputer (IBM 7090).
In effect, the computer reads a bit string indicating the applicability
of descriptor numbers. It then enters an array of each descriptor and
selects the applicable unit numbers. The computer then sorts the units
into the correct order and prints a tape. This tape is the ship tape
for that particular ship design. All future processing of this tape is
on the IBM 360/30 computer.

The ship tape is processed to interpret the internal and external
edit codes and format the pages including assigning page and line num-
bers. This original specification is produced in a single column format,
using the universal character set chain. The ship tape contains no
descriptor numbers or unit numbers and all future changes to this tape
are made by use of the page and line numbers,

This specification is broken into sections and distributed to the
appropriate engineers for review and adding of any needed additiunal
information. The time required for this step depends on how effective
we are in preparing the master tape and how well we succeed in keeping
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it current. Corrections are coded, keypunched, and fed into the computer
to produce the comment copy, again & single column copy. The comment
copy computer output is reproduced by a standard printing process to
provide the copies required for circulation for comments. From this
point to signature, the process is the same as under the present system.
After signature the corrections are coded, keypunched and fed into the
computer to produce the final dcuble column ship specification.
Advantages

A large portion of the Ship Systems Englneering and Design Depart-
ment manpower is used to produce ship specifications. This computer-aided
ship specification system will greatly reduce this engineering manpower
requirement.

By using a Yes/No questionnaire we can assign preparation responsi-
bility, for each unit of information, to the engineer most knowledgable
of the area, in lieu of the present method of assigning preparation
responsibility by specification sections. This also reduces the chance
for conflict between sections of the specifications.

By putting all generally used non-Gen. Spec. material in the computer,
we standardize the wording and prewent each engineer from using slightly
different wording and possibily getting different interpretations at
the user end. It 1s not uncommon to receive a telephone call from a
shipbuilder asking "Why did you change 'such and such' requirement in
the specification?" and to discover that, in fact, there was no intention
to change the specification, but that different wording was used by a

different engineer.




Ore of the major sources cf error or conflict in the ship specifica-
tions is last minute changes in the design. Presently we catch the
obvicus places, but someone doesn * get the wcrd and one or more affocted
requirements remsir urchanged. Wiwth our qles*i n.alre and descripuors

we can rapidly lccate all the *ex* That requires chaage.

Problems and Fu<.re Improvements

The tiggest problem is tc get the master tape accurate and complete/

snd to insure that it is maintained c.rrent =% all times. [he manpower
and effort required, must be expeaded * > insure thi: izitial accuracy.
Also, changes must be made with the least piscib.e effert on the part of
the engineer, while still maintasirirg swrict contrei of ell changes.
Computer output hac marny limivs . iors .nen compar=2 .i%hL standard
printing, such as legability, srd range of type fonts zna characters
available. We are investigating t:e .ze .[ the Lirotrocn. presently
being installed at the Government Printing Office. This egiipment takes
stundard comouter tape and pricesses it through a stardsard printing pro-
cess. Our early checks shcw that orly minor changes will be required
in our present computer system tc use the Linotrorn for > output device.
ve may went 1. the future to redice *he guurt -y of questionrs to
be answered for each ship specificati.n. This would involve havig
several questicnnaire tayes, cne for surfuace srip= one for suomarines,
one for coamercisl type ships, etr., or bty adding another program to
the system we may be able to do this "y answering certain key questions

prior to the printost ~f tie jguesticnrnaire,
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Presently the system uses a card input, several possibly more

efficient methods are presently available, or are under development.
These are being followed with interest and will be considered for

future inclusion in the system.

In summary, we have now developed a system which permits us to do
an excellent job of preserving experience, standardizing ship specifi-
cations, assuring completeness, coping with dynamic technology, and
assuring that the ship specifications are tailored to the particular
project. Additionally, the system produces an output which is easily
used, and which can be produced at a reduced cost, both in preparation

and in use.
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GEMERAL SPECIFICATIONS FOR SHIPS
JF THE UNTTED STATES NAvy

OF PARTMENT OF THE NAVY

NAVAL SHIP ENGINEERING “ENTER

1 0Ly 1965

SECTION 9110-0

GENEMAL REQUIREMENTS POR
HULL STRUCTURE
Supsreedes section $11-0,
Dated 1 Jassary 196)

9110-0-a. Design

General.-The contractor 3hall assure
that the scantlings depicted on the
intendel purpuse., Compliance with such
drewingys or subsequent approval of chanqges
made ouy the Contractor joes not relieve
the Contractor from making the necessary
strucrural calculations, preparing an
4iequate structural desiyn, anl building
an adeguate ship structure 1n accordance
with the design craiteria given herein,
Ship structure shall be designed so that
allowapnle stresses or deflections will not
be exceeded, and failure will not occur

from 4 conditian ot elastic instavilaty.
Jesiqn Data Sheets [DSI110-1, DDS9110-2,
ODsS9110-1, and C0S9110-4 illustrate
eacceptable meehods of smp structyral
des13n.

Structure for which loads dare not
explicitly specified ahall be ragnea

enough to withstand the stresses wh.ch can

req4uonanly be expected in service,
Additionsl local stiftening, if found
nacesssry, shall uve installed to prevent

excessive vibration,

of plieting.
Design loeds.-Ship structure shell e
designed tu withstand the following loads
Ship bending.- The bendinj loads on

panting, or Sprinqing

the hull 43 s whole from ‘Jravity and
inertiae forces, with the shap
statically ualanced 1a hoqiing an}
q4q31ny conditions, Weves shall he

as3ume{ 0o be trocnoilal, of lengeh L
and te@i ht 1.1 times the 3guare root of
L, whete L 18 the length of the ship
imtween perpendiculars, 1n  teet., For

the Aeayrn of members which constirite
the longqituiinel atrength qicder,
srap-peniing streases (tensian  anld

ssumel to be ) of the larjer of the
values calculaeted tor the extrems
titbers. ( "ee wD39290-2). Stresses shall
the neutrel axis to the exereme tiberw.

Dack live loads.- As specified,

Dead loads.~Weights of structure and

eJuipment.

Ship motiom.- Inertia torces
Jravity components tasulting
mytiun Qt the ship i1n & Stevay.

See torces, - Stetic-equivelent
needs, represanting the etfoeces ot wave
4ction on tne snell and weather Jecks.

Tank pressures.- Hydrostatic heqls
on  tank boundaries, including the

e

and
from

—
L
S

tr

K2 area
X aree

effects of tilliny to overflow.

The foreaning o810 loads, where
applicavie, shall he combined to produce
the most adverse condirions of stress.

structure shdall airo be designed for the

following 154 1anas, consiiered
indaviduslly

rloodimg.~4yirostatic heal, ta rthe

iamage-contral teck, on the boundaries

ot any comhinstion of  watertiht

compartments.
Gum Dlast.=-A 3stat,c ejuivalent head,
in feet ot sea «ater, equal to

2
4300 ¢ COS %)
Ve
(R/D)

where
R 18 the radius vector, in inches, from
the muzzle of
the nearest gun to the point in juestion;
inches;
X A3 the space anjle hetween the ralius

vector and the axis of the jun barrel.
Miseile blast.- Static ejuivalent head,
an feet uf sea water, equal to

2.25T(san Y+0.0225/81n Y)/A

where

T 13 the total thrust of the missile, 1in
pounds;

¥ 135 the angle of i1ncidence (ranging from
20 to 90 deyrees);

A 13 the area of the surface in juestion,

11 sguare inches, bdoundel Dby the blase
cone. (The bhlist conc is  jenerated by
rotating, about the nissile axis, a4 line
having 4 three- legrae jivergence fram the
ax%x33 4nd passing through the circum(erence

af the exit noztle. )

Accidental aissile igaition. - A
static-ewjiivalent hesl, 1n teet of sea
water, ©qual to

4. SR/A
where

tooster, in

pounds per second;

blowout openings. [ Such openings, having
hin jed covers and vented to the
atmosphece, shall Le provided for missile
mjazines, assembiy rooms, anl check-out
areas . )

Allowable streasses.- Under the
ioads, setresses 1n structural
excluding beniing stresses in
panvla, shall not excesd the
all wenle limits

Tonsile and Dending strseses.- where
there 18 no Janqer ot taeilure from
Ké area

design
nenhers,
plating
‘ollowing

e7s

[ L1:]

08s

0%

085

100

109

110

118

120

129

13Y0

118

140



Kl area K2 acea
K3 area X4 area

SENERAL SPECIFICATIONS FOR SHIPS
OF THE INITED STATES NAVY
DEPART®INT UF THE NAVY
NAVAL SHIP ENGINEERIN; CENTER

0s
1 JULY 175

SBCTION 9110~0
RAL REQUIREMENTS FOR
10 LL STRUCTURR
Seupersedes sectioca 511-0,
Dated 1 January 1963

9110-0-a. Deasign
15 General.-The contractor shall assure
that t he scantlings Jepicted on the
structural dravwings are edequate for the
intended purpose, Compliance with such
drawings or subseqjuent approval of chanjes
20 made Dy the Contractor does not relieve
the Contractor from making the necessary
structural c.lellatinns, preparing an
aiejuare str.e 1.l teii3n, an! building
an  adegquate  Lnip structure 1n accordance
2% with tne Jdesign Jiiteraa  Jiven herein,
Ship structure shall Le designed so that
when sub )jected to specified 1oads, the
allowaniv sStresses or deflections will not
be exceeded, and failure will not occur
30 from a4 condition of elastic instability,
Design Data <Srwers DDS9110-1, DDS9110-2,

DDS910- 3, an:} DDS9110-4 illustrate
acceptable aethoda of ship structural
desiqn.

35 Structure tor which loads are not

explicitly specified shall Dbe ruqgged
enough to withstand the stresses which can

reasonably ta “xpected in service,
Additaional locai stiffening, sf found
80 necessary, .hall e installed to prevent

excessive viLration, panting, or springing
of plating.

Design loads -5h1p structure shall be
desiyned ro withstand the following loads

(33 Ship bending.- The bending locads on
the null 43 a whole from gravity and
inertid forces, with the ship

statically balanced 1n hogging and
s4QJ1ny coniitions. wWaves shall be
50 assumed to be trochoidal, of length L
and heignt 1.1 times the square root of
L, where L 1s the length of the ship
between perpenliculars, in  feet, Ffor
tnhe desiqgn of membesrs which constitute
58 the lonjitudindl strenqth girder,
ship-vending stressey (tension and
compression) at the neutral axis shall
be assumed t> ! } of the latger of the
vslues calculared for the extreme
40 fibers. (See DD9290-2). Stresees shall
be assumed to increase uniformly from
tne neutral 4wis to the extreme tibers.
Deck live losds.- As specified.
Dead loads.-wWeights of structure and
65 equ.,ment.

Ship motiom.- Inertia forces and
gravity components resulting from
motion Oof the ship in & seavay.

[ ] foroes.- Static-equivalent

70 heads, representing the effects of wave
action nn the shell and weather decks.

Tank presswres.- Hydrostatic heads
on  tank  boundaries, including the

KS area K6 area

FIIURE 2
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GENERAL SPECIFICATIONS FOR SHIPS

vEPTH RAXINUR SPACING
OF WEB DIARETER CENTER
OF HOLE 10 CENTER
Inches Inches Iaches
[ 2 [ 3
7 24 2)
s k) 7
’ 3 "
10 [} [ ]
11 (] (]
12 [ 9
13 5 10
18 and 1% S by %1) (3)
16 to 18 incl. 6 by ¥1) (1)
over 18 (2) (3)

(1) Lonq dimensions shall be parallel
to the girder.

(2) Depth of hoie shall not exceed &0
percent of the depth of web, and the
length of hole shall not exceed twice its
own 4epth.

{3) Holes shall be spaced so0 that the
distances between edges of adjacent holes
will not be less than one and one-tourth
times the length Ot the holes.

For submarines, the

P, submarines. lightening holes in
trans:erse floors shall be ircreased in
s1ze in locations where gquick flooding
demands fore and aft flow of water through
the freme. Where this is done, the weight
ot the floors shall be increased to
maintain the strength of the floors, and
flat bar reinforcement aehall be fitted
around the edges of the holes.

Corner radii of rectangular openings in

pressure hull plating shall be a»
specified in 9110-1.
Drain holes.- In nontight structure,

draia holes shall be cut and water courses
peovided to prevent the accumulation and
retention of liquids and to permit their
fres flow to drains, scuppers, sumps, and
suction pipes. In nontight portions of
bottom longitudinals and the vertical keel
. drain holes shall be located to insure
drainage of each bay formed by
longitudinals and transverse frames. 1In
compartments fitted with suction piping,
the total ares of drain holes through any
frame or lonqitudinal shall be at least
twvice the area of the largest wsuction
pipe.

T™he number and sise of drain holes wmay
be reduced Dby including the area of
cutouts for shell eesame and butts where
they are available for drainage.

In large = ructvsal cast ings and
weldsents, drain holes shall be provided
to insure complete drsinage.

Adir boles.- In nontight structure of
tanks and bottom campartments that are
fitted with filling and drainage
arcangements, air holes shall be provided
to prevent the formatian of air or gas
pochets and to provide clear passage to
ajir escape plipes.

9110-0-c. Workmanehip

X2 ares
RS area

Paizrness.

Por surface ships

Departurys from the molded form shall
be held within the following limite

Plus or minue |} inch from
vertical longitudinal center plane.

Plus or minus 1 inch in 100 feet of

length,

Plus or minue j inch vertically from

the base line.

for submarines

~igcularity measuremsnts of pressure
hull plating shall be taken throughout
thoss portions of the pressure hull and
pcessure hull appendages which are
intended to be circular.

All eircularity measurements shell Dbe
taken on the pressure hull plecing. If
Wmeasurements are taken on the surface of
the plating to which frames are attached,
the measurements shall be taken as close
to the frames 48 is practicable. If
measurements are taken on the surface of
the plating opposite that to which frames
are attached, the measurements shall be
taken on the frame line.

Circularity msasurements shall be taken
in the following locations

one set 4hall be taken on or
adjacent to each deep frame.

One set shall be taken on or
ad jacent to the first unsupported frame
both forwmrd and aft of each full
diameter internal bulkhead. (The ‘. :me
adjacent to a bulk head can be
considered to be supported (if the
vertical and horizontal bulkhead
stif{aners are bracketed to the frame.)

Une set shali be taken on or
adjacent to each frame both forvard and
aft of esch full circumferential butt.

Oone set shall be taken on or
ad jacent to at least every third frame.
Circularity measurements shall be taken

s0 that a complete trace of the actual
contour of the hull may be obtained at
each station even thoug' tanks forming a
part of the ship®s structure are located
inside the pressure hull.

A circle wvhose area equals the ares
enclosed by the trace of the actual
contour shall be, Arawn. This circle shall
be considered to be the mean circle.

T™he mean circle may be positioned over
the actual contour so that deviations
between the msan circle and the contowr
are siniaized.

the

The following requirements for
circularity shall be met

The trace of the actual contour

shall not deviate from the mean circle

by more than § the thickness of the

pressure hull plating or ) inch,

whichever is less.

The radius of the mean circlie shall
not depart from the design radius by
more than § the thickness of the
pressure hull plating or } inch,
whichever is lass.

Moasurements shall be taken after all
major welding in the vicinity has been
completed. The installation of closure
plates shall be considered major welding

Ké area

FIGURE 3
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13 orev 1 *july 1966

13 ares K ares
TARLE )
Candlitioca
Grade or

0% Use Spac. Wo. Alloy Class Sanarks

Castinge Q0~A-601
356 n Note 1
Castings QO—-A-60}

10 19% [ L] Note 2
Castings QQ~A-601 214 5M Mote )
Plates QO-A-2%0/7 5086 H32 Note &
Plates Q0-A=2%07% 5456 H321 Note-S
Plates QQ~-A-2%0710 5858 Hla Note &

15 Plates QQ-A-2%0/11 6061 T Mote 7
Shapes

Extruded or rolled QQ-A-200/% 5086 Hl1l Note W
extruded QQ-A-200/7 5856 H111 Note 5
Extruded or rolled QQO~A~-200X/6 5656 H111 NOTE 6
20 ROLLED OR DRAWN AJ0-A-229/0 6061 Té Note ?

Zxtruded QQ-A-200/8 or
ASTM B221 6061 TS Note 7

Tubing

eDrawn or extruded We=17~700/% 5086 A32 Note &
2% oeoewelded QQ0-A-250/7 50086 H32 Mote &
All sizes We-T-700/6 6061 T6 Note ?

Note 1 - For use with complex castings where castabllity, pressure tightnees,
strength, and resistance to corrosion are required., Wiil resprond to heat treatment to

30 improve atrength, Por applications requiring high casting j.ality and excellent
fluidivy.

Note 2 - High tensile, with less corrosion resistance than class 1, 3, 5, 7, and 8.
Heat treatment is required. For uses such as ammunition stowages, {ram:s and sills for
joiner doors, and ladder treads,

38 Note 3 - For use wherever good tensile strength and relatively high resistance to
COrTOsiOon is TEqQuired. Weat treatment 18 not required. Por applications similar to
class & but requiring resistance to corrosion at a sacrifice of tensile properties.

Note & - Shali be used for applications where higher strength is not gequired.
Note S ~ Shall be used for applications where high strength is required and where
40 higher cost 9 warranted,
Note 6 - Yor structure subject to elevated temperatures over 150 deqrees F., such
as upper portion oi{ smokestacks.
Note 7 - This alloy shall be used for nonwelded structure only.
sCrawn preferred - Consideretion must be given to wilder dimensional tolerances when
¢S extruded tubing is used.
eeTubing manufactured from plate and naving a longitudinal welded sean may be used for
tubing sizes that are not available in drawn tubing.




FOR OPPICIAL USE om.v/

GENERAL SPECIFICATIONS FOR SHIPS
OF THE UNITED STATES NAVY
5 DEPARTWFNT OF THE NAVY
NAVAL SHIP ENGINEERING CENTER
1 JULY 1%5/

SECTION 9100-0
10 GENERAL REQUIREMENTS FOR
HULL STRUCTURE/
Supersedes section 71100, doted | Jenvery 1963 /

M10-0. DOIi'I!
18 Gamerel. - The €ontractor shall assure that the

scantlings depicted on the suuctummr‘\, cvreniza
adequate for the intended purpose. ance with ; 3
B

by fh@ma does not relieve the Contractor

20 from making the necessary structural calculations,
preparing an adequate structural design, and build-
ing an adequate ship structure in accordance with
the design criteria g:ven herein. Ship structure
shall be designed so that when subjected to speci-
25 tied loads, the aliowable suesses or deflections
will not be exceeded, and failure will not accur
from g conditicn of elestic instabiity. Design
4 Oatg Sheets DDS511G-1, DDS9116-2, and DDS9110-4¢
illustrcte acceptable methods of ship structurcl de~
30 aign. .
Structure for which loods are no| g
specitfied shall be rugged enough w% e’"hc 'tl)'
stresses which can reasonably be expected in
service. Additional local stiffening, if found
35 necessary, shall be installed to prevent excessive
vibration, panting, ot sprining of plating.
Deslgn loads. - Ship structure shall be(eu’qwd
to withstand the following loads:
Ship-bending. - The bendifg loads on the
hull as a whale trom gravity and inentia forces,
with the ship statically balanced in hogging and
80gging ons. Waves shall be assumed
to be trochoidal, of length L and height 1.1 .
& where L is the lengn of the ship beswely ©'"es The Square veel of L
3 43 perpendiculars, in feetd For the design of b ]
members which constitite the longitudinal
strength guder, ship-bending stresses (tension
and compression) at the neutral axis shall be
aasumed 10 be one-half of the larger of the
50 values calculated for the extreme fibers. (See
DDS9N0-2). Stresses shall be assumed w0
increcse uruformly trom the nsutral axis to the

M O —00 — O

N W
t 3

extreme {ibers,
4 Desh live s-~As specified.
58 Dead lesds. _Weights of structure and
quipment. /
”nes

"‘;kx’:"h& 5
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