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A. INTRODUCTION

. .

The objective of the Autokon system may

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\
the 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

Steel produce material lists, weight calculations etc.

information To- fulfill ”these tasks the present system of

system routines called norms play an important.role.

. . The basis of the present system of norms rests

with ALKON, a problem oriented comput”er language.

It is necessary to know some of the basic

properties.of this language in order to under-

stand the norm system:

It maintains a dialog with the Autokon

database.

It has very extensive features for

describing plane geometry. .

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

temporarily (REP) or permanently

(NORM) on the database

A description of the use of the language itself

is given in the ALKON Users Guide.
.
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The last mentioned property is the key feature

which enables advanced commands to be built up

in the AIXON language, commands called NORMS,

An example of a simple norm is a hole of a

certain shape, but with variable parameters

(hence the word norm) .

Examples of more complex norms are those

building up a complete numerical description

of all cutouts for

bulkhead:

longitudinals through a
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And those defining, floors and girders in the

double bottom:

Presently the library contains between 600 and

700 norms, most of them written according to

‘a philosophy. This..Useres Guide will try to explain

the philosophy and also give some practical

examles in the use of the system. It also gives

some basic information which the user needs in

order to understand the tool” he is using.



Total

definition

of structure

Break down

into smaller

units

B. PRESENTATION 0f THE PACKAGES.

B.1. THE FUNDAMENTAL IDEA OF THE PACKAGES.

As mentioned in the introduction, the main

objective of Autokon is to build a full

description of the scantlings of a steel

structure and to utilize this as an information

system giving drawings, material lists,

weight estimations etc. In this picture, the
norms deal with the internal structure

(excluding the shell and the Iongitudinals on

the shell).

. .

This is quite a big task and to fulfill it

required a large number of norms. Thus, to

obtain complete knowledge ‘of the system required

a lot of time and practical use. It was

therefore considered essential to break the

system down into smaller more easily under-

stood units. These units represent logical

tasks to be performed, and very often thev
Logical tasks 

are also related to some specific location

in the structure. ‘The total objective of the
norm system may thus

packages as building

An example of such a

package dealing with

be achieved using the

blocks .

building block “is the

web-frames in the engine
room.. The final result after going through .

a number of steps is drawings of web-frames.
423



Generality

Levels of

norms

— —

l% 4100

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

Each pakage boils down to being a description.
of how a number of norms are used in sequence

to obtain a result within the specified frame-

work. The number of norms used in each specific

case may vary for the same

description Cf each pakage

in the Users Guide of each

An important point regards

package. A further

is given in B.4. and

particular package.

the generality of the

system. Two

of this.

1.         Some

methods have been used to take care

of the packages deal wit-n the steel

structure at different levels, the higher

level norms being more specialized.

These tend to depend more on constraints

imposed by the actual geometry of the

structure. One example is found in the

package of web-frames in tank area.
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Norms in the tank area.
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Modif i cat ion

of packages 

2.

.,

The other solution is represented by the

package of local stiffening. In this a

rough picture is built up initially. this

is then modified until the desired result

is obtained.

,.

Examples of how you may design your

are given in chapter E.

426

,

own packages



B.3. INTEGRATED USE OF THE PACKAGES.

B.3.1. VARIOUS APPROACHES. 

One of the main difficulties for a user is to get

a general. view of the system. As mentioned the 

packages play the role of building blocks

sometimes cemented together by sysyteml norms.

FILIP

prelim.

bodyplan

Before proceeding to describe the various steps, -



11 The procedure is started in classifiation,

preferably using the fina”l bodyplan.

The” procedure is roughly the same, but the

amount of details like local stiffening is

.
of drawings to be manually furnished with.
text, measurements, identifications etc.. .
Key data like points and angles may be

extracted for production planning.

Class.drawimgs Material (stiffener) lists may be extracted

prod.information depending on the amount of detail which has

material lists been put in.

Quick generation

of data usually

available from

Classification

drawings simply supplied as part of the

deal . In this case data which is normally

input to the production phase may be

generated quickly at the start of this

phase.

Note that the amount of work involved is

significantly less than that of going

through the entire classification

procedure. This is mostly due to the fact

that part of the work at earlier, stages

is. concerned with output.
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B..3.3. ‘THE STEPS . .

In the description of each step,

will be given regarding the main

Iined in B.3. 3.1.

a. The initial. input consists

faired building frames and

some comments

approaches out...
. ,

stem, stern and deck contouxs (The latter
may be generated by norms if they are not

available) .



of

c* Definition of the main stiffening.

(Note that double.bottoms are taken care

Of by two nearly selfsufficient packages) .

- Properties of the transverse frames

described in the x - z projection.

z

+9 f 16 50 51

are

This regards both Webframes and ordinary

profiles.

The description is stored in the Midem.

format (see C.4] and includes the dimensions
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“\

This information is later used for

generation of the actual web--frames (Gl%3L!}? 3[,

4) and also fOr weight and center of

gravity calculations if the frame consists

of a standard section (profile) like HP or

flatbar etc.



,
1

An example of possible drawing output iS shown

in the fig.:

The package is general in that nearly all types

of stiffened panels may be arrived at.

-Stiffening on transverse bulkhead (GROUP1.2)

,Similar to deck planes.



Threee main

Configurations

each with

d. Definition of main structures.

Ccmcerns web-frames and stringers.

Three main types are supplied. which are “typical

for engine room, tank area and forepeak.
Each yard number should, however, be inspected

to find out where each of the packages may be-
used . The package for the engine room may for

instance

GROUP 3:

GROUP 4:

INPUT :

in many cases be used all through a ferry.
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GROUP 6: Web-fram.es in tankarea.

INPUT : Only the bcdy plan.

W this case information about

dimensions of framessis given in the

.

-Stringers: ;

Two paclages are suppl ied.

GROUP 2: Stringers in forepeak

GROUP 12: Stringers in tank
INPUT : Information about

hy GROUP 1 ( GROUP

This regards both

and on the shell.

area.

stringers

12! .

str.ingers

gencrated

on bulkhead::
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DETTAB

OUTPUT’ : Parallel]. contours (PCONS) “ and

drawings.

d. Augmcilting contours.

-The method is first tG produce tani;ari-

information regarding all the cutouts cn some

contour . This information is stored ili 12W’aiJ!

TA131c Matrices (DETTABN- see c. 4. ) which have

entries for positicn; type, parameters { a.n-cj J.CS
Ctc . for each cutout along a contour. Note

that the standard types of cutouts in GROUP 5 are

referred to.
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See also the package concerned.

Note, however, that the main significance of i;his

package .is obtained by introducing Standard Details

(paragraph f.)

There are three main procedures involved, ofc:: which
only one is described in a specific

(if using }..a Standard Details)
Note again that parts in the double



In ships where many parts in the structure

are of sirnular type this is a very efficient

method . This procedure is more typical for

parts on web-frames and stringcrs than for

parts in large stiffened panels.

2. This methd consists of subdividing large,

previcusl.y defined design parts. Norms are

supplied for subdividing both parts

(DIVIDE ncrms) and stiffening- information.

The design parts may have been generated

by norms described in paragraph c where these

can handle 7’iCONs (if needed) .

Note that this procedurc is under revision

and that some norms are now available in

GROUP 18 (Datastructure in production)
which handle the transistion from Design to

Production in a mere standardized and simpler

,fashiun (FINl1,2 - FJXl14j

3 .  Smaller parts like brackets etc. may be

generated.as Standard Details. BraCketS on

web-frames (GROUP 14 - Local Stiffening)

and brackets under decks along she].]. OK

other longitudinal structure (GROUP 1) ,
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Using GROUP 19, information on type of detail
may be entered in. the MIDEM which will then

contain sufficient information for the part to

be generatcd automatically.

. See also 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 input to this

package is defined. as in the tank-top plane

(concerns girders, floors, holes etc..).

The package contains features for avoiding con-

tradicting information. -

.
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h. Double Bottom in Production:

The detailed information available from

the design package makes it possible to extract

production parts semi-automatically. ‘This is
done by norm-GROUOP 16. Information to be

added concerns margins for weld-shrinks.gc,

notches and serial. number of each part.

important,

to INTERACTIVE
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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
The University of Michigan
Transportation Research Institute
Marine Systems Division
2901 Baxter Road
Ann Arbor, MI  48109-2150

Phone: 734-763-2465
Fax: 734-763-4862
E-mail: Doc.Center@umich.edu
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