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Appendi x C

USER S GUIDE TO THE NORM PACKAGES

CONTENTS :
A I nt roducti on
B. Presentation of the norm packages.

B.1. The fundanental idea of the packages.
B.2. Using a norm package.
B.3. Integrated use of the packages.
B.3.1. Various approaches.
B. 3. 2. Fl omchart of in-and output.
B. 3. 3. The steps
C. Data and datastructure.
C.1. Autokon database.
C. 2. Representation of data.
C.3. Wrenodel.
C.4. Main data tables (nmatrices)
C.5. Standards.
D. Desi gn and Production.
D.1. Datastructure in design.
D.1.1. Conposition natrix.
D.2. Datastructure in production.
D. 2. 1.Conposition matrix, Position matrix,
Production data matri x.
E. Exanpl es of use
E.l. Specific problens.
E. 2. Exanples for each package.
F. Al phabetic list of the norns including purpose.
Key-word reference to nornms and norm packages.
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St eel
i nformati on
system

A. | NTRODUCTI ON

The objective of the Autokon system nay
shortly be said to be to enable the user

to describe in large detail the entire steel
structure of a ship or other structure in

t he database, and extract a variety of
design and production data.

It should in other words be a “drawing generator”
(including information for NC cutting) but also
produce material lists, weight calculations etc.
To- fulfill "these tasks the present system of
routines called norns play an inportant.role.

The basis of the present system of norns rests
with ALKON, a problem oriented conput”er |anguage.
It is necessary to know sone of the basic
properties.of this language in order to under-
stand the norm system

It maintains a dialog with the Autokon
dat abase.

It has very extensive features for
describing plane geonetry.

It is general in nature and may be used
to store various types of information
on the database.

Various data structures may be defined

by the user.
An ALKON manuscript may be stored

tenmporarily (REP) or pernmanently
(NORM) on the database

A description of the use of the |anguage itself
is given in the ALKON Users Qui de. '
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The last nentioned property is the key feature
whi ch enabl es advanced commands to be built up
in the AIXON |anguage, conmands called NORMS

An exanple of a sinple normis a hole of a
certain shape, put with variable paraneters
(hence the word norm

Wb o
1

I =S
l—

CALLINS SEquEie:

HOLE 101* (usv+ & 1A+B+C+DIE)

Exanpl es of nore conplex norns are those
building up a conplete nunerical description
of all cutouts for |ongitudinals through a
bul khead:

421



And those defining, floors and girders in the

doubl e bottom
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Presently the library contains between 600 and

700 norns, nost of them witten according to

“a philosophy. This..Useres Guide will try to explain
t he phil osophy and also give sone practical

exames in the use of the system It also gives
sone basic information which the user needs in
order to understand the tool” he is using.
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Tot al
definition
of structure

Break down
into small er
units

Logi cal tasks

B. PRESENTATI ON Of THE PACKAGES.
B.1. THE FUNDAMENTAL |DEA OF THE PACKAGES

As nmentioned in the introduction, the nmain

obj ective of Autokon is to build a full
description of the scantlings of a steel
structure and to utilize this as an information
system giving drawi ngs, material |ists,

weight estimations etc. In this picture, ;pe
norms deal with the internal structure
(excluding the shell and the longitudinals on
the shell).

This is quite a big task and to fulfill it
required a |large nunber of norns. Thus, to
obtain conplete know edge ‘of the system required
a lot of time and practical use. It was
therefore considered essential to break the
system down into snaller nore easily under-
stood units. These units represent |ogical
tasks to be perfornmed, and very often thev
are also related to some specific location
in the structure. ‘The total objective of the
norm system may thus pe achi eved using the
packages as buil ding plocks .

An exanpl e of such a puilding block “is the
package dealing wth web-franes in the engine
room. The final result after going through

a nunber of steps is drawi ngs of web-franes.
423



Ceneral ity
Level s of
nor ns

\

AN

1% 4100

B. 2. THE USE OF EACH NORM PACKAGE.
#

Each pakage boils down to being a description
of how a nunber of norns are used in sequence
to obtain a result within the specified frame-
work. The nunber of norns used in each specific
case may vary for the same package. A further
description Cf each pakage is given in B.4. and
in the Users Cuide of each particular package.

An inportant point regards the generality of the
system Two nethods have been used to take care
of t hi s.

L Some of the packages deal wit-n the stee
structure at different |evels, the higher
| evel nornms being nore specialized.

These tend to depend nore on constraints
I nposed by the actual geonetry of the
structure. One exanple is found in the
package of web-franmes in tank area.

424

L S £ AR Sulk 727 e, N~ L T e o A o e AL SO I AN Py L A gt A SR A T JO A <> T i LRI

| CRZO o aagl B gip B oY i SR O T At < T L IR L G o f Mg P AT L A
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Mdif i cat ion

of

packages

The point is that in this case WEB 360

uses a numper of other ncrms as subrecutines.
At the lower levels the norms are increas-
ingly general. If your construction differs
from possible variations within a package,
the higher level norms may be modified cr
rewritter, still using the lower level

norms. .

The other solution is represented by the
package of local stiffening. In this a
rough picture is built up initially. this
is then nodified until the desired result
I's obtained.

Exanpl es of how you may design your own packages
are given in chapter E
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B. 3. | NTEGRATED USE OF THE PACKAGES
B.3.1. VAR OQUS APPROACHES.

One of the main difficulties for a user is to get

a general. view of the system As nentioned the
packages play the role of building blocks
sonmeti mes cenmented together by sysytem norns.

Before proceeding to describe the various steps,
the user should realize that the system may be

used in various ways:

> oy 7y s - - )
RELIM ey CLASSIFICAoh PrRopueTlen
=
o
e
o
e
/ "7z
.t// r'd
P Y
#F
A
/"‘//j’;// /
thk '{0. c -7, aa il '/22.
dalalssc /"’] / /
I " - ‘lz-
T
'—m—_.—>
l‘l;';?c
The fig. illuvtrates three differont uviilizations:
1. The systcm is used from early design, the
database being gradually updated aand Zed
now data. A
The carly steps may be done using a
FILIP preliminary body plan (may be generated
prelim by the pregram FILIP), The system will
bodypl an produce early lavout drawings for further

evaluation cf strength, layout and
construction problems. Diawings will not

contain detailed information.
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11
Cl ass. drawi ngs
prod. information
material lists

111

Qui ck generation
of data usually

avail abl e from

Cl assification

The procedure is started in classifiation,
preferably using the fina”l bodypl an.

The” procedure is roughly the same, but the
anount of details like local stiffening is

of drawings to be manually furnished wth
text, neasurenents, identifications etc

Key data like points and angles may be
extracted for production planning.

Material (stiffener) lists may be extracted
dependi ng on the anount of detail which has
been put in.

The  actual design of a ship is in some
casces done by others, and classification
drawi ngs sinply supplied as part of the
deal . In this case data which is nornmally
input to the production phase may be
generated quickly at the start of this
phase.

Note that the ampbunt of work involved is
significantly less than that of going
through the entire classification
procedure. This is nostly due to the fact
that part of the work at earlier, stages
is. concerned wth output.
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B..3.3.

‘THE STEPS

In the description of each step, some comments

Wi | |

be given regarding the main approaches out. ..

lined in B.3. 3.1.

Building
firameg

TRABO

PaAremeLer:s g

The initial. input consists ¢f a set of
faired building franmes and prefershiv also
stem stern and deck contouxs (Thé.latter
may be generated by nornms if they are not
avai | abl e)

The input to Auilokon database s perfcrmed
by the program TRARD. (Furthe description
of contours are given'in ALRCH Uscrs Guide).
Take care to obtain the ccrrzet location

of origin.

Trhis step involves establishing scme main

paaueretric tablies.

—ROUT "L always runs immediately after TRHEDO
TL TRARO is run again so ig 1OLE 1,
The noxin ostabl.ishes cdndenccﬁ Lrame
table in zocord class
(3+7+1023-7+102

~Heigni of stringers, plat forms and in

gome Coses decks are derined by nores in

GROLUT 10. Whis inforuetion is later used
n

s P & ~ vt ey - —~eap way
orms SURINCERET, DITHT and DEOT.



c* Definition of the main stiffening.
(Note that double.bottons are taken care
O by two nearly selfsufficient packages)

- Properties of the transverse franmes are
described in the x - z projection.

Dimensions Of
transverse

framcs

+9 f 16 ] 50 51

This regards both Wbfranes and ordinary
profiles.

The description is stored in the Mdem
format (see C. 4] and includes the dinensions

of each frame (these may vary between
different decks etc.) and wether the thickness
of a frame is aft or forward of the reference

line ctc.

-

The noxrim used is CGENMIDEM 1 of GROUP 1
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profile dimonsion
Line 2 in Tabed %6
in record{l,4,2,c,c,0]

£ made by ROUT 4135,
HEW ARUFt PERM ABUFS N
DECK{}j \

GEN MIDEM 1 (¢ABUF+13 N
13 €31 413 $4640 +UDO ~] 4366002
+13 #3060 ~UDO +UDO -1 +240002
+13 37«0 ~15540 +15540 “1  «20000%
+16 437 £13 415560 +UDO -1 ~20

’L b .

FﬁN coww1o(«s*ltenﬁur)\ ‘ T _ ’ \\

& {

13=web frems no, sym. V start. V end. bzlow pilate

16=bulikh.

) _ deck thiclnow,
L of slandaid prefile

This information is later used for

generation of the actual web--frames (A %L!'}? 3|
4) and also fo weight and center of

gravity calculations if the frane consists
of a standard section (profile) like HP or
fl atbar etc.

Deck -The stiffening in the deck-plancs should be
stiffening described next. (GROUF 1). Again the MIDEN

table (Minor DEtail Matrix) is used for ithe
description in the database, though a varict
of norms are used accorxding to task. The
full description is given in the package for

"Generation of declk planes" (GRCUP 1)

Informaticn As for transverse ucb-frames in X-2 projection
used for the Inforwation is later used for the -

vty Dy ape cencralion of the actual web-frares,and che
dravings and lengitudinals are used for augnmonbting

Lo evumeniing contours in the transverse plane.

CONLOV: 5
1TOU C 431



An exanpl e of possible drawing output is shown

inthe fig.:

The package is general in that nearly all types
of stiffened panels may be arrived at.

-Stiffening on transverse bul khead (GROUPL. 2)
,Simlar to deck planes.

T T T
fitderericiliirorinafion
R ARE RN RN R R R RN RN

ag=
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d. Definition of main structures.
Ccnterns web-frames and stringers.

~Web-Ifremes: .
Threee main Three main types are supplied. which are “typical

Configurations for engine room tank area and forepeak.
each with Each yard nunber shoul d, however, be inspected
many variations to find out where each of the packages may be

used . The package for the engine roomnay for
instance in many cases be used all through a ferry.

CGROUP 3. rorepeak

GROUP 4: Engine room.

| NPUT Uses the information generated by GROUP ]
regarding traonsverse frames and decih-
heams.

OUTPUY: Contours in "wire-model" (sze .3

v

Parallel
COnLOuUr L -
PCONs

This concerns in particular parallex
contours which constitute the inuner
boundery curves of the web-frames. Wheoo
contours are used in production for autnnl
"production pax ~ts)' drawings of entire
web-f-ames. If starting off in preduciion,

this lact peint is of course irrelcovent.
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GROUP 6: Web-fram.es in t ankar ea.

| NPUT : Only the bcdy plan.
Wthis case informati on about
di mensi ons of framessis given in the
noxrms.

QUTPUT: NAs forxr GROURS 3 & 4.

-Stringers:

TWO paclages are suppl ied.

GROUP 2: Stringers in forepeak

GROUP 12: Stringers in tank area.

I NPUT Information about stringers gencrated

hy GROUP 1 ( GROUP 12!
This regards both str.ingers on bul khead::
and on the shell.
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QUTPUT" . Parallel]. contours (PCONS) “ and
dr awi ngs.

~

Bostltler s anstees o7 bovoon
Pts glos fo 30nin 32 4

/ TSI P I,

d. Augntilting contours.

-The nethod is first tG produce tani;ari"

information regarding all the cutouts cn sone

contour . This information is stored ili 12Wai J!
DETTAB TA131lc Matrices (DETTABN- see c. 4. ) which have

entries for positicn;, type, paraneters[ ang o

Gc . for each cutout along a contour. Note

that the standard types of cutouts in GROUP 5 are

referred to.

For the shell contours of tranéverse sectiung,

this information is genexated by LANSKI.

Por the interinal conlours like transvorse
frames an deck or at longitudinal bulkheads,
the infommation L= generated by the norm
package for “(enereting DEVTTABMS", GROUR

435



Input to this package is information about

longitudinals previously generated by GROUP 1i.

T
| !
1

N 2
37 [ '
16 LI DO I e
1 i 3 I ‘ 1) =
1 | N1 i ! «
VS L ' = A =
Loz ||l l_ W7 li=17,
RN 1 I 1 ir B &
10 : -~} w1
9 I/’ I H
|l ; -IL_4&I 4
S0 e . R Sad
¥ 6 ] N I |l_ | B
| ' 1 N
\ b H i . _]
(3 =] i— Y
L2 2f 1 %
3 i [ 'y - —
[l s ; - g
PR W 38 # Lo W %2 W L i

~The nexl step is simply to produce the actuzl
CENACON contours using GENACON norms. These norms will
fetch the standard cutouts from-the norim library.

~The norm GENACCON 860 is available to produce

bea
)
“

augimmented deck contours at shell directly on
of the MIDEM of transverse frames in the X-7

projection (paragraph c)
e. Local stiffening,.

One package, GROUP 14 is designated to deal with

o~

the problem of local stiffcening at web-frames and

brackets. For the former, an initial solution may

r
be obtzined avtmmatically using the information

about loagitudinais.
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See al so the package concerned.

Not e, however, that the main significance of i;his
package .is obtained by introducing Standard Details

(paragraph f.)
Pivide/Standarxd Detoils

This box in the flowchart concerns chtaining the

actual "production parts", i.e. single plates.

There are three main procedures involved, @f. \nich
only one is described in a specific
(if using }..a Standard Details)

Note again that parts in the double nottom are tresica

NOXM pasitage

slightly differant and arc dealt with in paragrawvn h.

1. Parts are generated by ALKON or specitianliy
designaied NORNS or REPs oh basis of
previsusly goererated contours. A web-frono
part for instance is genzrally limited v

an ATON, o PCON znd two seams concistieg

Ko ato ™



DIVIDE’
GENMIDENM 850

In ships where many parts in the structure
are of sirnular type this is a very efficient
method . This procedure is nore typical for
parts on web-frames and stringcrs than for
parts in large stiffened panels.

Thi s nethd consists of subdividing |arge,
previcusl.y defined design parts. Norns are
supplied for subdividing both parts
(DIVIDE ncrms) and stiffening information.

The design parts may have been generated
by norns described in paragraph c where these
can handle 771 CONs (if needed)

Note that this procedurc is under revision
and that sone norns are now available in
GROUP 18 (Datastructure in production)

whi ch handle the transistion from Design to
Production in a nere standardized and sinpler
,fashiun (FIN 1,2 - FJIX 14

Smal | er parts |ike brackets etc. may be
generated.as Standard Details. BraCketS on

web-franes (GROUP 14 - Local Stiffening)
and brackets under decks along she].]. o
ot her longitudinal structure (GROUP 1) ,

have been previously defined in MIDEM format

{paragrarhs b and c).
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Standard
details,
CRCUP 19,

Using GROUP 19, information on type of detai
may be entered in. the MDEM which will then

contain sufficient information for the part to
be generatcd automatically.
See al so Book of Standard Details.

g. Double Bottcm in Design.

The task of definng the double bottom structure
in design is taken care of by norm- GROUP 11,

to which may be referred. The main inputto this
package is defined. as in the tank-top plane
(concerns girders, floors, holes etc..).

The package contains features for avoiding con-
tradicting information.

H

he output consists of double botiom drawings

(o)

£ a standard which after addiing text cte. is

o

lso suitable as “"produciion drawings®.

Illustraetive “check and coordinaticn® Grawings

may also be generated.
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h. Double Bottom in Production

The detailed information available from

t he design package nmakes it possible to extract
production parts sem -automatically. ‘This is
done by norm GROUOP 16. Infornation to be

added concerns margins for weld-shrinks.gc,
notches and serial. nunber of each part.

1. Datastructure in Production.

This package (GROUP 18) contains the qcrmq
nNecessary to update and maintain ithe data-
structure in production. The norms ara
impcrtant because the possible output hinges
on this structure. The Users Guide for the
raeckage itself is necessary reference for
description of the structurc.

4

Seec also chapter D.2.

Notc that shell plates {(from SHELL) ,
tongituding) frames (frem LFRAME) and
transverse fromes {sce paragraph b) as well
as ail ALKCH definod parts ana stiiifening ars
inciaded.

Dotal

. .
ce naterial lists as well as welolt and

’_l

center of qravity cal-mlations ma ayv be oo lnined

for asscmblics, subassemblies at any lovcl

(panels) or single rarts.

Drawings may be obtained for entirc assz semblies

or single planes within an as ssembly.
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out put
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drawings and GROUP 20 for list sutput.
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(O
(’\
)
)

packadges if the norms are special to thi:

group only.
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Additional copies of this report can be obtained from the
National Shipbuilding Research and Documentation Center:

http://www.nsnet.com/docctr/

Documentation Center
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Transportation Research Institute
Marine Systems Division
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Ann Arbor, Ml 48109-2150

Phone: 734-763-2465
Fax: 734-763-4862
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