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ABSTRACT

A set of user oriented computer programs for structural analysis was

developed in conjunction with the International Symposium on Structu~al

Mechani cs Software whi ch was held at th~ University of Maryland in June ,

1974. This report describes the use and operation of those programs whic ’~
were resident on the University of Maryland computer system. These programs

include :

ELAS/VISCEL

SAP III

SAASIII

SATA:1S

CHILES

VAMP

SADSYS

The computer code for these programs may be obtained from ASIAC ,

Fl i ght Dynamics Laboratory, Wri ght Patterson AFB , Ohio; and , the documenta-

tion may be obtained from the authors . This vol ume includes all available

documentation on the program preprocessors.
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1. Introduction

J The purpose of this manual is to describe the execution of pre- and post-

processors and their associated analysis programs on the University of ~laryl and

Univac 1103. The manual contains sections which describe system attributes

affecting tne execution of the programs ; and sections which describe those

programs availaole in the library .

The Un i vac 11Q8 operating under the EXEC a operating system supports two
modes of access simultaneously. These modes are ‘1Demand” and “Batch” . The

demand mode allows the user to access the computer by means of a remote terminal;

and wi th minor exceptions makes all of the system features normally available to

“oatch” users available to “demand” users in a real-time environment.

In the demand mode tne user may utilize system programs for file management,

for file editing and for submission of programs for execution. In the Univac 1108

~XEC 3 environment there is no difference between a demand program and a batch

program ; a program may be executed in either mode. However; the computer

operations staff may restrict the demand user to a smaller core than that available

in batcn . (The author has exercised NASTRA 4 in the demand mode; and , the system

responds by executing the program imediately.)

The “demand” environment is a new worl d for those of us who have graduated

successively from the earliest prograninable computers to those of 3rd generation

mach ines with operating systems which allow man-machine interaction. The purpose

of developing these pre-processors and the associated analysis programs in this

environment is to provide a model , however unsophisticated , that will serve as an

Indication of the direction that cm~puter usage Is taking.
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2. General Proce dures

2.1. Connecting ~p to tne ma chine

The procedure for connecting to the computer varies with the type of

terminal and telephone equipment being used . One first starts oy turning the

terminal (and sometimes telephone equipment) on , and dialing the computer. A

busy signal means that all incoming lines to the computer are in use. A no-

answer may mean the computer is shut down , but during normal hours usuall y means

that the system has just “crashed” and is being re—started. A high-pitched “tone ’1

indicates the computer is ready. If a teletype with an integra l dial is being

use d , th~ connec tion is now comp lete; i f a Bell System data set is used , one

sh oul d press tne “DATA” button and cradle the handset ; users of acousti c couplers

should place their telephone handset in the coupler.

After establishing the connection (and before typing anything else), hit

tim “BREAK” key on your terminal . If the System responds with *OUTPUT INTERRUPTEU*,

you have dialed into a telepnone line whose previous user did not hang up

properly. Type the single string ‘@@X 1101 followed by a carriage return and

then an LaFI~l comand to get rid of the previous user 1 s run. After printing the

accounting information for the previous user, tim system will request your

accoun t nun~er. You should then proceed as below under ‘Identifying yourself .

If tim system does not respond to the 11BREAK” , proceed to Identify your

term i nal as noted below .

2—1 
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2.1 .1. Identifvin c’ your termin al

Once the connecti~n is establis hed , you must identif y the terminal ~y’inn

used by typinq in a valid site I .D. number wh i ch w ill he made - v a il a hi e  to

nualified users . A valid site I.D. should result in a response from the

computer . Occas ionally, the system may not respond to a vali d sit” I .fl . If

retyping it several times does not hell,, consult the “trouble ~hootinn ’ tah ioc

in Anpendix A for corrective action .

lnce the terminal has been identified , it is available for use . An y

number of independent QRUN’s may be sinned on and terminated (aFP.I’ed) w hile -

the terminal is “active . The system will allow a terminal to be active for  .
~

:)rief neriod when no job is actively usino it (i.e. at initial sian-on or after

a previous j ob ~as @FI N ’ed); if no new ‘~RUN’ s start wit hin the al lot ted time ,

the system till automatically disconnect the termi nal .

2.1.2. Identi fyinq yourself

Once the terminal is active , the system ‘.-,ill ask you to identify yourself

by typing, ‘ACCOUNT NUMBER?” . In response to this , you may tvne :

(1) only your account number
(2) any or all fields of an EXEC’~ “RUN” card startina wi th theaccount number and continuin o with project, time estimates . ‘~tc.
(3) an entire EXEC9 ~RUN card image as shown below:

@R1J~ <RUNID> , <ACCOUNT NUMBER> , <PROJECT ID> , <TIME> , <PAGES>

where

RUNID is the six character i dentification niven to this session .
If omi tted the system will aenerate an I.D. The user is
cautioned to record this I.D. for use in i’lentifvina hiah- --
sneed nrinter output.

ACCOU;a NUMBER is made available to authorized users .

PROJECT ID is a twelve character I.D. which becomes the file
qual ifier if nresent.

TIUE is the maximum execution time In minutes .

PAGES is the maximum number of pages of nutnut.

2-2
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In mos t cases , al ternative (3) is recomended in order to orovide comniete

accounting information . After enterinq the above information , deoress the

carriao ’ return (C-R) to info rm the system that you are finished. It will

respond by asking for your nassword , which should then be tyOeu in. Valid

account numuers and associated passwords ~ii l l be supolied to qualified users .

If any errors occur in the sian-on procedure , the system will ask for the

account number again. Otherwise , it will print your RUNID and today ’s time and

date . The RUrIID is internally nenerated if options (1) or (2) are taken in

enter ing the account number. If the entire ~RUN card is supplied then the RU~1ID

I , taken from the @RW4 card . The user i s cautioned to record the RUNID s ince

it will be required to identify output that is directed to one of the high-speed

!)~~~ nters .

After sign-on is complete , the system will inform you o the status o~

your workspace (which is a special file called the TPFS.) This ic a orotecteri

area of d rum wh i ch the sys tem establ ishes for you as a work area. :Iormal1y

the workspace is discarded when YOU terminate a termi nal session and a new one

is established at the next ter:iinal session . If the system crashes durinn a

terminal session , however , the workspace ‘sill be retained and recovered the

fi rst time you sign on after the crash.

Since system crashes rarely involve “down ” times of more than a few

m i nu tes , workspaces which are saved because of a system crash are short-lived.

fhey will usually be immediately available if one signs back on to the machine

on the day of the crash. If not recovered on that d~v , they will be rolled out

onto tape , and a shor t ~iait will he required to recover them . Workspaces not

recovered within two days after being rolled out to tape are r,urqed from the

system.

2-3 
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2.2. Tyninq Ter~iioal Input

2.2.1 . Editin g Input Lines

Input to the system from a demand terminal is mrocessed a lin e at a t i ne  ~i

it is tyoed; each line mus t be followed by a C—~ befo re it will be accepte~ . At

any time before the C— R key is typed , the line may be edited. Tyolno a question

mark will cause the entire line to be deleted ; tvpinq an underline (back arrow

on some teletype terminals) will cause deletion of the last non—deleted

c iarac ter on a line (t~us the last four characters are deleted by typing four

underl i nes). Al though the system will accept either u’rner or lower case i lOut ,

lower case letters will be translated into upper case.

2.2.2. ASCII Control Codes

When in normal (not ful l ASCII ) input mode , many of the ASCII communicati ons

control codes have special meanina. On teletyne terminals, these codes are

usually generated by holding down the CTRL key and strikino an alohabetic key ,
al though some (like ESC) have a key of their own. Control codes not note l in

the table below are translated by the system into question marks . The co des

whi ch are used are :

CODE KEY USE

xou CTRL-Q start form I naper tape in~u~(see EXEC8 PRM)

XOFF CTRL-S terminate form I mode (must
sent twice)

TAPE CTRL—R start form II oaner tape m ont
(see PRM)

T-A-P-E CTRL-T terminate form II

SHIFT-OUT CTRL— i4 start full ASC II input (see UO74
documentati ~n)

SHIFT-IN CTRL-O terminate ful l ASC II input

2—4 t
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~flW or ENQ CTRL-E causes system to echo its sign-on
line , useful In determining whether
system Is “up ”

EOT CTRL-D disconnects terminal from computer

RUBOUT RUBO UT ignored

BREAK BREAK Interrupts currentl y executina nroqram ,
see below

ESC [SC can be used before tymina question
• mark to allow innut of ouestion mark

rather than deleti on of line

2.2.3. Interrupting the Computer

The BREAK key on teletype terminals is used to interrupt the computer. When

BREAK Is hit , the comouter will respond with *~ j~P ffl INT ERRUPTED *, temporarily

suspend what it is doing, and wait for innut d~scrihinq further action to be

taken. The currently defined actions are:

@@x iiø Abort whatever is going on and return control
immediatel y to the system executive . If any
printout was produced prior to the break , tt
will be printed before the system waits for
input.

? Ignore the Break and continue . Esneciallv
useful when using CRT display terminals to
“freeze ” the contents of the screen for
examination before proceeding.

C- R Interrupt the current action of the execut ino
proaram and wait for innut. This action is
snecific to the CEO , ~APL , and ‘3E3ASIC
processors. In other circumstances , BP.EAK-C-R
is equivalent to BREAK-X .

2-5 
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2.3. System Func ti ons

In order to utilize the terminal device to access th~ comr,uter and execute

the irogram the user must have the capabilit y to:

(1) Create files
(2) love fi l es
( 3 )  Purge fi l es
(4) Edit files
(5) Call for program execution

• Tie treatment given to these commands will be sufficient to allow the use

of the system , hut will be brief and incornnlete . The user should consult

references (3) and (4) for mo re detail ,

2.3.1. Fi les an d el ements

• Users familiar with other timesharina systems should note that the EXEC~3

concent of a “f i l e ” is more generalized than that of many other systems . A

• file is a collection of entities called elements . Since files contain elements

the file-nami ng procedure must be capable of i denti fying a specific element of

a file. The file name convention is as follows :

QUALIFIER*FILENAME . ELEMENTNA 7IE

The various parts of the name may be omi tted by the user with defaul t
values as follows .

QUALIFIER Taken to be:
(1) The project 1.0. if given on the ~RUU card
(2) The first six digits of the account number

FILENAI’~E Taken to be a special file called the TPF~ if omitted .The TPF$ is the user ’s worksnace.

2-6 
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Suppose, for example , that a user had logged on using the project I.L.

‘SYMPOSIUM” , and wished to Identi fy the element ELMT In the file SYMPOSIUM*

TPF$. ; then the specification of ELMI in a suitable system coninand would ue

sufficient, since the system would supply the correct default names for the

• qualifier and file name.

The user should note that the file is the basic cataloged entity on the

EXEC8 system. A file is almost always indicated by a terminating period (.).

The period may be omitted only when the system would understand that a file is

designated if omitted.

2.3.2. Creating and Cataloging Files

The following sequence of commands will catalog (save) a file:

• @CAT ,iJ FILE,F

@FREE FILE .

@ASG,A FILE .

At this point FILE exists but Is empty. Data or elements may now be

entered Into the file by using the text editor a described in section 2.3.6.

2.3.3. Moving Files

The user may operate di rectly on a file in permanent storage , or

alternatively on a copy of the file in the TPF$. The @COPY command is used

to copy the file t s contents from one storage location to another. The form of

command is:

@COPY <SPEC1> , cSPEC2>

where
SPEC1 is the file name of the file contents to be moved, if blank

the TPF$ is assumed .

SPEC2 is the file name for the destination of the file contents,
If omitted, the TPF$. is assumed.

2-7
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2.3.4. AssignIng Fi les

Files may be created for the duration of the run by the command

@ASG,T FILE IAME ,F

A f ile tnat already exists may be assigned to the present run by the

• command

• @ASG,A FILE~IAME.

2.3.5. Purging Files

The user may purge a permanent cataloged file by the comand

• @DELETE FILE~AME.

If the file is temporarily assigned to the run , It may ue purged by tkc

command

@FREE F1LE~AME .

The @FREE command frees a file from the current run. If it is desired to

erase the current contents of a file the followi ng command may be used

@ERS FILENAME .

2.3.6. Text Editor

The University of Maryland text editor Is described by reference 2. We will

give a orief description of the features which are required to create and edit

data files.

The editor is called by the command @ED <Spec>, where cSpec ’ refers to an

element or a file. The editor operates in two modes; EDIT and INPUT. If the

file is empty, the editor assume s the INPUT mode; othe rwise, the EDIT mode Is

assumed. Mode cnange Is affected by a C-R.

2.3.6.1. Input mode

In this mode any character date entered on the keyboard Is entered In the

file. Each physical line of Input Is terminated by a C-R. The system editing

2-8
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features described in section 2.2.1. are available In this mode. The Input mode

is terminated two successive C-R’ s; if an @-s ign is entered In either mode the

editing session Is terminated and control is returned to the system executive.

2.3.6.2 Edit ~1ode

In this mode the editor prompts the user with an asterisk (*) to enter an

• edit command. The U of M text editor has a great deal of sophistication ;
• . however a few commands will suffi ce for our purposes. The form of the command

Is a command mnemonic followed by a blank with control information .

Command Deicription
- 

G LN Go to and print line number LN

L Stri ng Locate and print the fi rst line in which “string” occurs

N L Move down L lines and print
• U L Move up I lines and print

C #String#Stringl # At the current line , change String to Stringi .
The delimi ters (#) may be ~~ character not
included in the string.

P L Print L lines of text starting with the current line.

O L Print L lines of text starting with the next line .

o L Delete L lines of text, starting wi th the current line .

I , Position the pointer to tie top of the file

E End the editing session
• 2.3.7. Redi recting Output

The program output in either mode may be redirected (from the terminal or

tne line printer for demand and batch , respectively) by the use of the @BRKPT
• command. The form of the command is ,

@BRKPT PRINTS/FILENAME

2-9
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where FILENAME is ~OT terminatei ~L a period.
The file must be cataloged.

If we desired to redirect t~ie output to a file called OUT , for examp~e,

tne following sequence of commands could be used:

~CAT ,J OUT ,F (catalog the f i le)

~FREE our. (free tne file)

@ASG,i~ OUT. (assign with A-option)

@B~KPT BRINTS/OJ1’ (direct the print file to OUT)

On the teletype all output is now redirected to OUT. To redirect the

output back to the teletype type:

~BRK?T PRI~T$

2.3.3. Program Executi on
- 

. Toe EXEC 8 features which are available to tne demand user are discussed in

references ( 3 ) and (4). We w i l l  present only those convnands wh i ch are requ red

for the execution of programs in either batch or demand mode . T~ie basic

difference in the two modes Is that demand programs are executed immediately

in real time ~shhle batch requests are submi tted to the batch-queue. The advantage

of the latter is that the terminal is free to perform other task3 duri ng batch

execution of the program.

2.3.8.1. ~lemand Execution

The symposium loput data processors (IDP) and their associated analysis

programs are saved on the files

sYMPOS I UM*P~EPROCESSOR.

and

SYMPOS I UM*PROGRAM.

2-I 0
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I
The user may interrogate either file to determine the availaole executable

I modules oy using the sys tem command.

~PRT ,T <FILENAME>

I After determining the contents of the files , any of the absolute modules

may be executed directly in the demand mode by the system command

I ~)XQT <SPEC>

I 
where <SPEC> is the complete element name for the executable module . For example

the element SAP exists in the preprocessor file , and may be executed by the

I command.

@XQT SYMPOSIUM*PREPROCESSOR . SAP

2.3.8.2. Batch Execution

There are at least two ways to submi t a j ob to the batch queue for execution ;

these are the @BATCH and @START system commands.

The ~BATCI1 connand has the following form.

I ~BATCH <SPEC>, <DATA> , RMENGR

I 
where cSPEC> is the absolute module to be executed, and <DATA> is the name of the

cataloged data file containing the Input data. This command is relatively simple;

but, it will cause the output of the analysis program to be printed on one of the

system’shigher speed printers. Since there is no means of redirecting the

program output to a data file this command should be used only by those users

who have ready access to University of Maryland physical facilities.

I The START- command on the other hand allows the user more flexibility ; but ,

I 
at the price of having to construct a file containing the run stream Images

required to perform tne required task. The form of the command is:

@START <spec>

I
1 2-11



where <spec> is the name of an element or a file containing run stream images .

The START- command simply inserts a file containing run stream images in the

batch queue; the user must define the run stream images required to control the

computer data management and execution.

For example , assume that we had generated a data file “INPUT” using the

lOP for the analysis program SAPIII. We would like to execute the SAPIII

program and redirect the output to the file OUT which you could inspect at some

later time using the text editor.

We would begin by first cataloging the file which will contain the run-

stream images; let us call this file RUMIT., then we input the following system

commands:

@CAT,U RUNIT

@FREE, RUNIT.

@ASG,A RUMIT.

lext, we wi ll use the editor to enter the run stream images Into RU~lIT:

@ED RUNIT.

#RUN <RUNID> , <ACCT 10>, <PROJECT 1.0.>, <TIME>, <Pages>

#ASG,U ~UT (catalog the output file)

#FREE 01.11.

#ASG ,A 0(JT.

#BRKPT PRINTS/OUT (redirect the output)

• #XQT SYMPOSIUM*PROGRA1.SAPIII (execute SAPIII)

#ADD <quallfier *INPUT. (add the data file)

#FIN (required to terminate this job)

(C-R) (carriage-return to enter edit mode)

2-12
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We would now be in the “EDIT” -mode. Note that each of the control state-

I ments has been preceeded by a #-Sign rather than an @-sign. This was done

because the @-sign would have caused the control to return to the system. We

I will therefore change the # to an @-slgn and list the file at the same time by

the editing commands;
I I - go to the top of the file

C,~ ~~~~ 
- change the # to @ in every line in the file

To exit the editor we now enter

I E - end the edit session

m e  required suomission can now be accomplished by the system command

tdSTART RUNIT.

2.3.9. Printing File Contents

I A hard copy of the file contents can be obtained by using a system command

to request that it be printed on a hi gh-speed printer. The command is:
I @SYM <SPEC>,, RMENGR

The file “OUT” created by the analysis program SAPIII could be printed

by the command

@SYM OUT.,, RMENGR

4.
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3. Program Function

1 3.1. Input Data Processors

The input data preprocessors (IDP) are computer programs that are normally

I execute d in the demand mode and wh i ch allow the user to crea te an i nput data file

for the appropriate analysis program. The preprocessors operate in either of

I two nodes; prompting or data file.

I 
In the prompting mode the lOP carries on a dialogue with the user; it

asks for input data sets , and defi nes the input data items . The lOP then wri tes

I a formated output file whi ch is the input file for the appropriate analysis program.

In tne data file mode the user preprepares the responses to the lOP

I prompting requests in a data file or data element using the text editor (see

Section 2.3.6). The user then executes the lOP and In response to the request,

I “Do you want to enter data from a data file ”, responds “yes”. The lOP uill then

• request the name of the data file or element that contains the input data file.

1 The IL)P input will then be read from this file wi thout the prompting that is

associated wi th the interactive mode. The System may be directed to read the

responses to the lOP prompting from a precreated data file by using the command

I @ADD <spec>

where <spec> is the name of the data file or element.

j The IDP ’s presented by this symposium generally l ack the capability of

recovering from a data transmission error. Such an error, which may be due to

a data generation error or problem in long distance communications lines , will

cause a normal exit from the IDP. The only option available to the user is that

of re-executing the program. Prior to re-executing, the data file that was

created in the previous execution should be deleted by means of the system command: •

I @DELETE FILENAME .

3-1
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The use of the prompting mode seems most des irable as: a teaching

device to help the user determine the sequence and type of data required; as a

means of Inputting unformatted input; and~ as a means of checking data prior

to execution of the analysis program. The more normal usage would seem to ~e

that of the data file mode. If th2 attempted execution of the lOP in the data

file mode leads to an undecipherable error message it is suggested that the

prompting mode be utilized with the data file @ADD ’ed to the run stream. This

will cause the lOP to print all prompting but to read the input from the data

file. This may assist the user in determining the incorrect entries in the

data file.

3.2. Analysis Programs

The analysis programs are executable In either the batch or demand

environments; subject to site core size limi tations. The input data for the

p rograms may be prepared by means of the appropriate lOP ; or in the case of

a program wnlch requires a formatted input file and for which no lOP has been

created, by means of the text editor.

If the program is executed in the demand mode the data file is added to

the input data stream by means of an @ADD <SPEC> - command. This comand

causes the EXEC8 system to use the <spec>- file for input rather than the normal

system input devi ce.

The analysis program output wi ll normally be returned to the terminal

device. In the case of one of the small special purpose analysis programs this

may be acceptable. However, the output associated wi th most of the larger programs

is qui te extensive so that some means of redirecting the program output is desirable.

This feature called “Breakpointing ” is discussed in section 2.3.7. You shoul d

3—2
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carefully note that once the output has been redirected,a11 computer responses

will be written on that file until the system has been informed to do otherwise.

The command @BRKPT PRHT$ must be given to direct the output back to the terminal .
The analysis program may be suffi ciently large that it cannot be executed

in the demand mode; or, requires more execution time than is reasonable for

demand submission . In this case the job should 1e submi tted to the batch queue

using t ue system commands discussed in section 2.3.8 .2
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4.0 S~P - Structural Analysis Program

4.1 Introduction

SAP III , A Structural Analysis Program for Static arid Dynamic Response of

Linear Systems is described in reference (4). Tne analysis program is executed

on the Univa c 1108 under control of the EXEC8 operating system using single

precision arithmetic.

• The program has the fol l owing analysis capability :

1. Static Analysis

2. ~latural lodes and Frequencies

3. Modal Response Spectrum

4. Nodal Oynami c Response

m e  structural systems to be analyzed may be composed of combinations of

a number of different structural elements . T~ie program presently contains the

following element types:

1. three-dimensional truss element

2. three-dimensional beam element

3. plane stress and plane strain element

4. two-dimensional axisyninetric solid

5. three-dimensional solid

6. thick shell element

7. thin plate or thin shell element

8. boundary element

9. pipe element (tangent and bend)

The program capabilities and theoretical oasis are described in reference (4).

The purpose of this section of the report is to describe (1) the lOP which

4-1
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generates the formated input file for SAP!!!; and (2) execution of tie SAPIII

hiP and analysis programs on the University of Maryland Univac 1103.

4.2 SAP!!! Input Ilata Preprocessor

The SAP! ! !  lOP operates in the Demand mode and allows tne user to supply

unformated input data in a program-contro lled logical sequence . The lOP then

performs some elementary checks and writes a file which contains the formated

SAPIJI input. The lOP executes in either of two modes, interactive or data file .

In the interactive mode the user supplies tae required data in response to

program-generated prompting. In the data file mode the user prepares a file

containing tne lOP input in exactly the same sequence as that required by tie

interactive mode. The lOP then by-passes all interactive responses and reads

tne data from the pre—prepared file. In either input n ode the preprocessor will

print a summary of the SAP!!! data. Inc summary data is obtained by reading tne

FORMAT ’ed SAPIII Input f i le created by the lOP ; and , th~s provides a means of

checking the correctness of this file.

Tue lOP logically omi ts requesting redundt nt input data ; and , logically

will not print redundent information in the output summary. Thus , if the user

has spec i f ied  the sta tic opt ion, the Ii)P will not request parameters which

pertain only to the dynami c analysis. The lOP will insert all required data

including blank card images in the SAP!! ! input file.

The input data iteus required by the SAP preprocessor are shown by Table 4.1.

This data may be entered under lOP in the interactive mode ; or a data file may be

created and referenced uy appropriate response to IDP interrogation as descr’bed

by section 3.1.

4-2
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4.2.1. Interactive mode

In the interactive mode the lOP describes the input data requirements so

that the experienced user may describe a physical problem in terms of SAP!!!

parameters wi th little or no reference to the SAP!!! user’s manual . It is

highly recommended that the inexperienced analyst use the interactive mode in

conjunction with the SAP!!! manual . The user will note that the lOP generally

has the same vari able names as those given in the SAPIII manual ; and , that the

logical sequence of input is the same.

In either mode the lOP requests the name that the user wishes to assign to

the hiP output file. Upon termination of the lOP the named file will contain

the formatted input data file for the SAPIII analysis program. This file

is cataloged under the users ’ account nun~er as a pri vate file. The non-1l08

user should note that the entire file name is:

QUALIF!ER*NAME

Where the qualifier is that which was generated at sign-on time.

The user may enter the file name in ful l incl uding any qualifier and

read and write keys as follows :

QUALI FIER*NAME/KEY1/KEY2

Where KEY1 is a wri te key

KEY2 is a read key

The user is cautioned to retain these keys In a secure place , if provided;

especially if a CR1 terminal is used.

4.2.2. aata File (non—prompting mode)

In this mode the analyst prepares a data file containing the data described

by Table 4.1. The elements of the data file are read by the lOP in the same

logi cal sequence used by the interacti ve mode. In the data file mode the

prompting is bypassed.

4-3
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4.2.3. Description of I~)P Input Requirements V

The data elements defined on Table 4.1 are generally given the same names

as tiose found in the SAP users manual; and , the user is directed to eitner the

users manual , reference (4), or to the interactive execution of the program for

their description .

There are 3ome differences ~ietween the SAP!!! batch program input require-

ments, and tie data set requested by the lOP. These are :

1. Data which applies to the dynami c analysis are not requested
if the number of loads (LL) is greater than zero .

2. Data wh ich describes element loads are not requested if the
dynamic Option (LL.EQ.O) is chosen.

3. Element loads can be set to zero by answering “yes” to an
appropriate program query.

• 4. Node data input terminates when the node number equals the
total number of nodes, •~UM 4P.

5. Element data terminates when the element number equals the
total number of elements specified in a group.

6. The user may speci fy an i sotropic material for the shell
element; the preprocessor then calcul ates the material
stiffness matrix.

7. All data must be entered correct as to type; i.e. real numbers
must have decimal point. The normal FORTRAN convei~tT~n for
~i~Ta~T~~types is followed , except as noted in the variabledescription which is given by the interactive mode.

8. ~umerica1 codes are used In place of holori th data for

(a) Node point coordinate system specification.

(b) Connect and Load data for pipe element.

4-4
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4.2.4. Example - Uniformly Loaded Cantilever Beam

Consider the problem of a beam subject to a uniform load as shown below

‘~~~= 
/~7~~::.’

-~~~! ~~.L L J J  L1 L_i I ~ LJ ,-

*1 — .1
/0 1.-,-

-~~~ - •

We chose to descretize the beam as shown .

-j

7.

J— . ,— 4 — 4  —~~~~~ ,-

• / f C

Because of the structural topology we can use both node point and element

generati on features of tne SAP-program. Node point data for nodes 2 through 6

will be automatically generated by the analysis program if on the data associated

with node 2,KN=O and for node 6, KN=l .

Similarly the element data for elements 1 through 5 may be generated by

setting KN*l on the Input data for element 1.

4.2.4.1 Interactive Mode

Before calling for execution of the preprocessor we note that:

(1) NUMNP 7
IIETYP 1
LL
?IODEX 0
KEQB ~ O

(2) Rectangular Coords will be used

(3) That node 1 and 7 are fully fixed ;
that nodes 2 through 6 must have degrees of freedom
numbers 1, 3, 4 and 5 constrained in order to make the
stiffness matrix nonsingular
that node 7 is required to define the local X-Y plane

4-5
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(4) The distributed load must be modeled using either fixed
end forces or concentrated nodal forces - we choose to
use the fixed end forces

The interacti ve preprocessor execution is as fo llows, where the user

responses to program or system requests are underlined.

,XQ T SYMPOS IUM *PREPR~~ ESSOH
.SAP

***** TS0006***$$

INPUT DA TA PREPRflCESSI1R FOR S.A.P.

UN IVA C 1100-SERIES VERSIO N . INPUT DA TA IS TO BE ENTERED FRf? ’l EITH)~~
THE INTERACT IVE OR THE DATA FILE MODE US ING FREE FORM INPUT AS
DESCRIBED IN THE UNIVAC FORTRA N V MANUAL . IN THIS M~ DE THE
INDIVIDUAL ELEM ENTS OF THE DATA SET A RE SEPA RATED BY Cr 1IM AS C , ) .

NOTE THAT THE DECIMAL POINT C .) IS REOUTRED FOR REA L NUMBERS. TH)-
NORMAL FORTRAN CONVENTION IS FOLLOiED FOR VARIA BLE NAM ES UNLESS
OTHERWISE IND ICATED BY APPEND ING AN ANNOTATION TO THE VARIABLE
DESCRIPTION

ENTER NAME (IF OUTPUT DATA FILE
SAP IN

DO YOU WANT TO ENTER DATA FRON A DA TA F ILE (YES OR ‘10)

ENTER TITLE (NOT TO EXCEED 72 CHARACTER S)
fj~ IFORML y LOA DED CANTILEVERED BEA~

-MASTER CONTROL INFORMATION -

ENTER THE DA TA SET (NUMNP I NELTYPJLL ,MOD FX ,KFQR ) UHER~,,NUMNP aN (JMRER OF NODES
NELTYP-NIRIRER OF ELEMENT TYPES
LL NI.1”IBER OF STRUCTURAL LOADS

•GE.I STATIC LOAD CASE
.EQ .0 DYNAMIC LOA D CASE

MODEX PROG RAM EXECUTION MODE
.EQ.O PROBLEM SfLUTIfW
.EQ.1 DATA CHECK ONLY

KEQB SET EQ UAl. TO ZERO (SEE NOTE 8)7 1 , 1 s0~ O
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-NODAL P O I N T  DATA-

ENTER S U F F I C I E N T  DATA SETS OF THE FOLL OW I NG FORM TO DEFINE 7 NODES
C I C ,N .  C I X ( N ,  1 ) 1 1 = 1  .6).X ,Y ,Z,KN .T) WHERE:

IC IS  A C OOR D CODE
.E Q . 1  RECTANG ULAR
.E Q. 2  C Y L I N D R I C A L

N ~ NODE NUMBER
I X - F I x I T Y  CODE F OR D . O . F ( I )

.E O. O Nfl C O NSTRAINT ON D . O . F ( I )

. E Q . 1  D . f i . F  ( I )  C ONSTRAIN E D
(X ,Y , ~~ ) CO GI DS OF NODE N
ICN- NO DE DATA G E N E R A T I O N  CODE
I =TEMPERATURE

1 . 1 , 1 , 1 ,  1, 1. 1 . I ’ O . . O . , O . . O . O .
I . 2 . 1 , 0 . 1 . 1 , 1  . O , 2 . , O . . O . , 0 , f l .
L .f’, l . O . l , 1 . I . 0 ,  L O . . f l .  .0. . 1 . 0 .
1. 7. 1. 1, 1. 1 . 1 ,  1 , 0 . ,  . . O . s O . O .

-E LEMENT DATA-

EL EMENT DATA MUST R E S P E C I F I E D  F OR 1 EL EM ENT GR OU PS

ENTER DATA SET ( N T Y P E , N E L M T ,N M A T )  F OR GROUP I WHERE:
NTYPE - ELEMENT TYPE
NELII T -NO OF EL M TS IN GR OUP
NMAT N0 OF MATERIAL P R O P E R T I E S,

~~~ 5.1

-THREE DIMENS I ONAL BEAM EL EM ENT -

ENTER THE DATA SET (N P R ( 1 P . N F I X )  WHERE .
NPROP zNUMBER OF PROPERTY SETS
NFIX -NUMBER OF FIXED- END FORCES

LL~

ENTER I MATERIAL CARDS OF THE F OR M ( M I D . E a N U . R H O , W T )  WHERE:
MID -MATERIAL I.D.
E -MODULUS OF ELASTICITY
NU aPOISSIJN S RATIO
RHO -MAS S DENSITY
VT -WEIGHT DENSITY

1 ,1 .E7. .3s0 .s0 .  

~~~~~~~~~~~~~~~~~~ 
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ENTER 1 PROPERTY CARDS OF THE FORM CPID ,AREA.SHR2 ,SHR3 ,ITPR ,Ip ,13 )
WHERE:

P ID -PROPERTY I .D.  ( I N T E G E R )
AREA =AX IAL AREA
SHR2 SHEA R ARE A IN LOCAL 2 -DIRECTION
SHR3-SHEAR AREA IN LOCAL 3-DIRECTION
ITOR TORSIONAL CONSTANT (REA L.)
12 FLEXURAL INERTIA AI3OUT 2-DIRECTION (REAL )
13 =FLEXLIHAL INERTIA AB OU T 3-DIRECTION (REAL )

1,1.,0.,O..1.,1.,1.

DO YOU WANT TO SET ALL ELEMENT LOAD FACTOR S TO ZER O (YES flR NO )
YES

BEAM CONNECTIVITY

ENTER SUFFICIENT DATA SETS (NELM, I.J .K.MID .PID , IDA. 1DB , IDC. I DD , IREL ,.fl~E
Li KG)

TO D E F I N E  5 EL EMENTS WHERE:
NE L M -ELEMENT NO.
(IaJsK)-NODE NUMBERS
MID -MATERIAL I.D.
PID -PRflPERTY I.D. (INTEGER )
(IDA . 1D}~. IDC , I DD )-FIXED- END FORCE ID S FOR LOAD CASES (A ,fl ,C ,D )
C I R E L . J R E L ) - E N D  RELEASE CODE
KG -EL E MENT G ENERATION PARAMETER

NO TE H I DATA SET FOR LAST ELEMENT MUST RE DEFINED
1. 1 , 2 . 7 . 1 . 1  .O . 0 ’0 .0 . 0 s0 ~ 1.
5. 5. 6 , 7 , 1 ,  1 , 0 ,  0 , 0 .  0, 0. 0.0

-C ONCENTRATED L OA D/MASS DATA

ENTER THE DATA SET ( N , L , F X . F Y , F Z , M X , M y , M Z )  WHERE:
N -NODE NO.
L -STRUCTURAL LOAD CASE
(FX , FY ,F ? ) - FORCES OR TRAN SLATIONAL MASSES
C M X , M Y , M~~) - M ctI ENTS OH ROTARY I N E R T I A S  ( REAL )

TERMINATE W I T H  A ZERO DATA SET
2.1.0 .. .2.0. ,O .,0 ., 0.,

4.L,0.,.2.0.,0.,0.,O.

~L1 ,0. • .2,0., 0.10.10.
6. 1.0 .. .2,0. ,0. .0 .,0.
O.0,0.,0.,0 ., 0.10.10.
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-ELEMENT LOAD MULTIPL IERS-

ENTER I DATA SETS (ELM (I).I-t ,4) WHERE ELM (I) ARE THE LOAD
FACTORS FOR LOAD CASES (A ,fl,C.D)

0-.,0.,o..0.

DO YOU WANT A SUMMARY (iF THE SAP INPUT DA TA (YES DR NO )
IES

**** INPUT DATA SUMMARY FOR S . A . P .  ****

M I FORMLY LOADED CANT I LEVERED REA M

-MASTER CONTROL INFORMA T I ON-

NUMNP = 7
NELTYP - 1
LL 1
NF 0
NDYN = 0
MODEX - 0
NAD = 0
KE QB = 0

-NODE POINT DA TA -

NODE COORD COORDINATES NODE N ODAL
NO ID Xl X2 X3 INC TEMPERATURE

1 .0000 .0000 .0000 0 .0000
2 .2000 +01 .0000 .0000 0 .0000
6 .1000+02 .0000 

- .  
.0000 1 .0000

7 .0000 .1000 +01 .0000 0 .0000

NODE PERMANENT SINGLE POINT CONSTRAINT S
NO Xl X2 X3 R I  R2 R3

1 1 1 1 1 1 1
2 1 0 1 1 1 0
6 1 0 1 1 1 0
7 1 1 1 1 1 1

-ELEMENT DATA-

4-9
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- THR E E-D IM ENSIONA L BEAM ELEMENT-

NELMT S 5
NPROP - I
NEEF 0
NMA T 1

MID E NU RHO V T
1 .1 00+08 .100 .000 .000

PID AREA SHEAR I SHEAR 2 J 1-22 1-33
1 1.00 .000 .000 1.00 1.00 1.00

GHAV ELEMENT LOAD FACTOR S
DIR CASE A CASE B CASE C CASE D
X .000 .000 .000 .000
Y .000 .000 .000 .000

.000 .000 .000 .000

I3 EAM DATA
ELMT NODE NODE NODE MID P ID FIXED-END FORCE I.D. CODE CODE GEM

NO I J K A P C D I J PA9AM
1 1 2 7 1 1 0 0 0 0 0 0
5 5 6 7 1 1 0 0 0 0 0 0 0

-CONCENTRATED LOADS /MASSES-

NUDE L OAD FORCES M ON EN TS
NO CASE X Y x y
2 1 .000 .200+00 .000 .000 .000 .000
3 1 .000 .200+00 .000 .000 .000 .000
4 1 .000 .200+00 .000 .000 .000 .000
5 1 .000 .200+00 .000 .000 .000 .000
6 1 .000 .200+00 .000 .000 .000 .000

-ELEMENT LOA D MULTIPL IERS-

LOA D ELEMENT MULTIPL I ER
NO CASE A CASE B CASE C CASE D

.000 .000 .000 .000

IS THER E AN ADDITION CASE (YES OR NO )
NO

NORMA L EXIT . EXECUTION TIME: 3258 MILLISECONDS.
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4.2.4.2 Data File Mode
T The input data for the data file mode is to be stored in an element called

“EXAMPLE 1” . The editing session used to create this file is as follows :

11 :29-COO): F
-

~~ INPUT
CANT I LEVERED BEAM W I T H  UNI F ORM L OA DIN G

7 . 1 . 1 .0 . 0  L
- —  1, 1 . I . 1 . I, l . 1, l , 0 . . 0 . . 0. . 0 .0 .

1 .2 .  1 , 0 , 1 ,  1 . 1 .0 .  .2. 0 .,  0 . .0.0 .
• 1, 6 . 1 . 0 . 1 , 1 . 1 . 0 .  1O . .0 . .0 . .  1 ,0 .

1. 7.  1. 1. 1. 1.  1 . 1 sO . , I . , 0 . . 0 ’ O .
2 . 5 , 1
1,0
1 , I . E 7 . .3 , 0 . . 0.

- 1,1..0.~~0..1..1..I.
YES
1,I .2 ,7 ,I . 1 ,O .O . 0 .O .0 . 0 . 1
1.?
5. 5. 6,7 , 1. 1. 0. 0. 0.0,0. 0.0
2,1.0.. .2.0 .,O..0 .. 0.

1’ 3, 1, O.. . 2,O .,0 . . 0.,0 .
4.1.0 .. .2.0 ..O. .0 .. 0.
5,1.0.. .2,0 .. 0.,O ., 0.

- 6,1,0.,.l.o..0..0..0...-
0.0,0 .,0 ..0 .,0 ..0 • .0.
0 ..0.,0..O.
YES
NO
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After verifying that the data file Is correct. The lOP is executed using

the element EXAMPLE1 as follows:

•X QT SYMP OS IUM*PREPROCESSOR .SAP

***** TS0006****$

INPUT DATA PREPROCESSOR FOR S.A .P.

UN IVAC 1100-SERIES VERSION. INPUT DATA IS 1(1 RE ENTERED FROM Ef ’fH~~-s
THE INTERACTIVE OR THE DATA FILE MODE USING FREE FORM INPUT AS
DESCRIBED IN THE UN I VAC FORTRAN V MANUAL . IN THIS MODE THE
INDIVIDUAL ELEMENTS OF THE DATA SET ARE SEPARATED B~ COMMAS (~ ) .

NOTE THAT THE DEC IMAL POINT C.) IS REQUIRED FOR REAL NWBERS . T~{E
NORMA L FORTRA N CONVENTION IS FILLOWED FOR VARIABLE NAMES UNLE SS
OTHERWISE INDICATED BY APPENDING AN ANN O TATIO N TO THE VARIABLE
DESCRIPT I ON

ENTER NAME OF OUTPUT DATA F ILE
SAP IN

DO YOU WANT TO ENTER DATA FRON A DA TA FILE (YES OR NO )
YES

ENTER NAME OF INPUT DATA FILE
EXAMPLES

**** INPUT DATA SUMMARY FOR S.A.P. ****

CANTILEVERED BEA M WITH UNIFORM LOADING

-MASTER CONTRa . INFORMATION-

NIJMNP = 7
NELTYP. 1
LI. a 3
NF = 0
NDYN a 0
MODEX a 0
NAD 0
KE QB 0

4-12
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-NOD E P O I N T  DATA-

NODE COORD COORDINATES NODE NODAL
NO I D  Xl X2 X3 INC TEMPERATURE

1 .0000 .0000 .0000 0 .0000
2 .2000+00  .0000 .0000 0 .0000
6 .10 00+02 .0000 .0000 1 .0000
7 .0000 .1000 +01 .0000 0 .0000

NODE PERMANENT S IN G LE P O I N T  C O N S T R A I N T S
NO X I X2 X3 R i  R2 R3

1 1 1 1 1 1 1
2 1 0 1 1 1 0
6 1 0 1 1 1 0
7 1 1 1 1 1 1

-ELEMENT DATA-

- THREE - DIMENSIONA L BEA M ELEMENT-

NELMT- 5
NPRflP I
NFEF a 0
NMAT I

MID E NU RHO ‘JT
I .100+OR .300 .000 .000

PID AREA SHEAR I SHEAR 2 J 1-22 1-33
1 1.00 .000 .000 1.00 1.00 1.00

GRAV ELEMENT LOAD FACTORS
DIR CASE A CASE B CASE C CASE D
X .000 .000 .0(1 ’ .000
Y .000 .000 • .000

.000 .000 .u .000

BEAM DATA
ELM T NODE NODE NODE MID PID FIXED-END FORCE I.D. CODE CODE GEM

• NO I J K A H C D I J PAR .4M
1 1 2 7 1 1 0 0 0 0 0 0
5 5 6 7 1 1 0 0 0 0 0 0 0

4-13
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-CONCENTRATED LOADS /MASSES-

NODE LOAD F ORCES MOMEN TS
NO CASE X Y Z X Y 7

2 1 .000 .200+00 .000 .000 .000 .000
3 1 .000 .200+00 .000 .000 .000 .000
4 1 .000 .200+00 .000 .000 .000 .000
5 1 .000 .200+00 .000 .000 .000 .000
6 1 .000 . 1 0 0 + 0 0  .000 .000 .000 .000

NO
-ELEME NT LOAD M U L T I P L I E R S -

LOA D ELEMENT M U L T I P L I E R
NO CASE A CASE B CASE C CASE D

1 .000 .000 .000 .000

NOR MAL EXIT.  EXE CUTION TIME:  3397 M I L L I S E C O N D S .
DATA IGNORED - IN CONTROL MODE

4-14
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4.2.4.3. Formatted SAP Input File

The formatted SAP Input file may be listed by means of the text editor. The

session required to list the output file , SAPIN is show n below.

@ED S A P I N .
ED 28C 0 3 / 1 4 — 1 1 : 1 5 - ( 0 0 ) : F
E D I T
‘PP 50

U N I F O R M L Y  LOADED C A N T I L E V E R E D  BEA M
7 1 1 0 0 0 0 0
1 1 1 1 1 1 1 .000 .000 .000 0

.000
2 1 0 1 1 1 0 2 .00 .000 .000 (1

• 000
6 I 0 1 1 1 0 1 0 . 0  .000 .000

.000
7 1 1 1 1 1 1 .000 1 . 0 0  .000 0

.000
2 5 1 0 1
1 .100+08 .300 .000 .000
1 1.00 .000 .000 1.00 1.00 1.00
.000 .000 .000 .000
.000 .000 .000 .000
.000 .000 .000 .000

1 1 2 7 1 1 0 0 0 0 0 0
5 5 6 7 1 1 0 0 0 0 0 0 0
2 1 .000 .200 .000 .000 .000 .0(30
3 1 .000 .200 .000 .000 .000 100
4 1 .000 .200 .000 .000 .000 .000
5 1 .000 .200 .000 .000 .000 .000
6 1 .000 .200 .000 .000 .000 .000
0 0 .000 .000 .000 .000 .000 .000
.000 .000 .000 .000

EO F AT L I N E  21
*G 19 -

6 1 .000 .200 .000 .000 .000 .000
‘P C / . 2 /. l/

6 1 .000 .100 .000 .000 .000 .000

END E D I T  21 LINES OUTPUT

4-15
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4.3. SAP-AnalysIs Program

The SAP ana lysis program can be executed io either of two modes, both of

which utilize the formatted input data file produced by the lOP. The SAP

analys is program can be execute d i n the “Demand” mode for small—to-interme diate

sized problems ; and , for lar ge probl ems may be su bmi tted to the “Batch ” queue.

The only important difference In the two modes is that the user is free to

perform other tasks on the terminal if the batch mode Is utilized .

4.3. 1. &)emand iode

The SAP analysis program is executed by entering the following system

coninands from the TTY;

~.aX QT SYIIPOSIUM*PROGRAM. SAPI II

@AUD <SPEC>

where <SPEC> is the name of the input fi le which was created by the preprocessor.

4.3 .2. Batch Mode

The SAP program may be submitted to the “batch” queue by the coninand
• @BATCH SYMPYPOSIUM*PROGRAM.SAPIII , <data> , RMEN R

where

<data> is the name of the data file

created wi th the preprocessor.

4 .3.3. Redirecting Output

You may choose to have toe program output saved on a cataloged file in

either tne demand or batch mode . In this case you must

(1) Catalog a file

(2) Inform the system to redirect output

(3) Execute the program

(4) If on demand, inform system to direct output to TTY after
execution

4- 16
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V The basic coninands necessary to perform steps (1), (2) and (4) are given

in sec ti on 2.

The third step depends on the mode of operati on. The following are examples

of run stream controls for both modes.

4.3.3.1. Dema nd

@CAT , U SAPOUT

@FREE SAPOUT .

~BRK P T PR LI T$/SAPOUT

@XQT SYMPOSILJM*PROGRAM.SAPI II

@ADD SAPII’~.

@BRKPT PRII~T$

At this poir~t control woul d be returned to the remote terminal , and the

• SAP-output could be examined using the text editor .

4.3.3.2 Batch

In order to redirect the output to a cataloged file in the batch mode we

must create a procedure file and use the system cormnand @START rather than @BATCH

to submi t the job to tne batch queue as indicated in section 2.3.8.2. The

procedure file is created using the text editor. In the example shown below the

file START is created which contains the required run stream card-images .

These images are then submi tted to the batch queue by the coninand @START START.

• ~ASG,U START ,F (assign file “START” )

@ED START. (use edi tor to create file)

#RUN <RYBUD> , <ACCOUNT NO> , <PROJECT> , <TIME> , <PAGES>

-. #CAT ,U SAPOUT ,F

#FREE SAPOUT.

#BRKPT PRINT $/SAPOUT

-. 4-17
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#XQT SYMPOSIUM*PROGRAM.SAPIII

#ADU SAPIN.

#FIN

C-R (Return to edit mode)

#C,,~ /#/@/ (change #‘s to ‘a’ s)

@START START.

~1ote that @-signs cannot be entered directly in the editor input mode .

The 4’s have thus been entered in place of the @-sign and the editor ilas ~een

utilized to change # to @.

4.3.4. Scanning the output

The text editor may be used to scan the output by entering

@ED SAPOUT .

The displacements may be found by

L 01ST

The forces may be found by

L FORCE

The lines of text following the selected current line may be printed by

0~~L

Where NL is the number of lines to be printed.

4.3.5. Printing Output

The output may be printed on the high-speed printer by entering

@SYM SAPOUT . I,RMENG

If you do so, and wish to have the output mailed you must use the text

editor to enter your name and mailing address in the output file.

~ 1
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4.3.6. Analysi ; Program Output.

The output of the SAP-analysis program for the example prob’em is as

follows .

S.

V 
4-19
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Table 4.1—SAP Pr3processor Input Data Elements

I. 72 Column Title

II. (NUMNP,NELTYP ,LL ,MODEx ,KEQB )

If LL.LE.O Go to h A

GT.O Go to III

h A .  (NF ,KDYN ,ND)
V I l l .  Data Sets

(IC,N ,Ix(l 6),(X,Y,Z),KN ,T)

MUS T END WITH N =NUMNP

IV. (NTYPE ,NE LF4 T,NMAT )

A NON-ZERO ENTRY FOR NMAT REQUIRED FOR ALL ELMT. TYPES

IV .l FOR NTYPE.EQ.l IV.l

.A NMAT SETS (MID ,E,cz,p,A ,y)

.8 SKIP IF LL.EQ.O

YES IF ALL ELMT LOADS ARE ZERO

4 SETS (A,B,C,D) OTHERWISE

.C DAT A SETS

(NEL,I ,J ,MID,T,K)

MUST END WITH NEL=NEL MT

IV .2 FOR NTYPE.EQ.2

.A (N PROP ,NFIx)

.8 NMAT SETS (MID ,E,V ,P ,Y)

.C NPROP SETS (P ID ,A ,SA2,SA3,J ,122,133)

.D SKIP IF LL.EQ.O

YES IF ELMT LOADS ARE ZERO

3 SETS (A,B,C,D) O THERWTSE
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TABLE 4-1 (contInued)

.E SKIP IF NFIX.EQ.O

NFIX SETS (NFIX ,FEFATI( 1 6),FEFATJ (1 6))
.F DATA SETS (NELM ,I,J,K,MID,PID,IDA ,IDB IDC,IDD,IREL,JREL,KG)

MUST END WITH NELM=NELMT

IV.3 FOR NTYPE.EQ.3
-- 

.A (NTEMP,MODE)

V .B NMAT SETS AS FOLLOWS:

.B.l (MID ,NTEMP,y,p,B)

.8.2 NTEMP DATA SETS 
~~~~~~~~~~~~~~~~~~~~~~~~~~

.C SKIP IF LL.EQ.O

YES IF ELMT LOADS ARE ZERO

4 SETS (TL,PL,XL ,YL,ZL) OTHERWISE

.D DATA SETS (NEL ,I,J,K,L,M ID ,TREF ,PRES,OP .KG.T)

MUST END WI TH NELiNELMT

IV.4 FOR NTYPE.EQ.4

.A (NTEMP ,NOPT,MODE)

.B.l (MID,NTEM ,y ,p ,B)

-~ .8.2 NTEM SETS 
~~~~~~~~~~~~~~~~~~~~~~~~~~

.C SKI P IF LL.EQ.0

YES IF ELMT LOADS ARE ZERO
4 SETS (T L,PL ,XL ,YL ,ZL ) OTHERWISE

.0 DATA SETS (NEL ,I,J,K,L,MID ,TREF ,PRES ,NOP,KG,T)

MUST END WITH NEL~NE LMT

I IV.5 FOR

I .A LS

.B NMAT SETS (MID ,E,v,’v,a)

I
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TABLE 4-1 (contInued )

.C SKIP IF LS.EQ.O

LS SETS (LID ,LT,P,Y ,NFACE)

• .DG

.E SKIP IF LL.EQ.O
• YES IF ELMT LOADS ARE ZERO

5 DATA SETS (A.B,C ,D) OTHERWISE

.F DATA SET (ElD,NODES(l+8), IO ,MID ,1NC ,LS (1~4) , FACE(l ,2),T)

MUST END WITH EID=NEL MT

IV.6 FOR NTYPE.EQ.6

.A ANSWER TO “IS MATERIAL ISOTROPIC?”

.A.l YES , NMAT SETS (MID,p,cL,E,v) .0 < v < .5

V •A.2 NO , NMAT SETS ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

V .8 SKIP IF LL.EQ.O

YES IF ELMT LOADS ARE ZERO
5 DATA SETS (A,B,C,D) OTHERWISE

.C DATA SETS (MEL ,! ,J,K,L,NO,MID,KG,T,PRESS I,TEMP ,GRAD)

MUST END WITH NELZNELMT

IV.7 FOR NTYPE.EQ.7
V 

.A SKIP IF LL.EQ.O

YES IF ELMT LOADS ARE ZERO
DATA SET (A ,B,C,O) OTHERWISE

.8 DATA SETS (NODE,I,J,K,L,IDJR,KN ,DISP ,ROT ,STIFF)

LAST ELMT MUST BE DEFIN ED

IV.8 FOR NTYPE.EQ.8

.A NL

.8 NMAT SETS (MID,E,NU.’r,~)

.C SKIP IF NL ,EQ.O

NI DATA SETS (LID,LT ,P,Y I,NFACE)
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I TABLE 4-1 (continued)

.0 (TREF ,G)

V 
.E SKIP IF LL .EQ.O

V YES IF ELMT LOADS ARE ZERO

5 DATA SETS (A,B,C,D ) OTHERWISE

.F DATA SETS (EID ,IO,M ID ,INC,IS(l .4),T ,I4ODE(1.16))

V 

-. MUST END WITH EID=NELMT

IV.9 FOR NTYPE.EQ.9
-. - 

.A (MAXTP ,NSECT ,NBRP,MAX TAN)
-
~ .B NMAT SETS AS FOLLOWS:

.8.1 (MINT)

.B.2 (LABEL(36 cols.))

• .8.3 NT DATA SETS (T ,E ,v,a) 
V

.C NSECT SETS AS FOLLOWS :

V .C.l (N,D,T,SF ,WT ,RHO )

.C.2 (LABEL(l8 cols.))

.D NBRP NODE NUMBERS

.E SKIP IF LL.EQ.O

Y ES IF ELMT LOADS ARE ZERO

5 DATA SETS (A,BC ,D) OTHERWISE
.F.l DATA SETS (N,CODE,I,J,MID,SID,TIP,A11A2,A3,K)

.F.2 OMIT IF CODE .EQ.O (R ,CODE ,X ,Y ,Z ,F)

MUST END WITH N-NELMT

V. (N ,L,FX ,FY ,FZ ,MX ,MY,MZ)
TERMINATE WITH ZERO SET

VI. SKIP IF LL.EQ.O

IL DATA SETS (A ,B,C,0)

IF (LL.GT.O) ANSWERS TO FOLLOWING QUESTIONS. OTHERWISE PROCEED TO VII.
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TABLE 4-1 (contInued )

Q.l “DO YOU WANT A SUMMARY OF SAP INPUT DATA?” (YES OR NO)

Q.2 “IS THERE AN ADDITIONAL CASE?” (YES OR NO)

VII. (IFNDYN,EQ.1 ,2, or 3) (IFSS ,NITEM ,RTOL ,COFQ,NFO)

.A (I’IDYN.EQ.2 or 4)

.A.l (NFN,NGM,NAT ,NT ,NOT,DT, & 
~~~~ BETA ~ ~~~

.A.2 SKIP IF (NFN .EQ.O) (N .IC ,IFN ,IAT ,XM)

TERMINATE WITH A ZERO DATA SET

.A.3 SKIP IF NGM.EQ.O (NFNX ,NFN ,Y ,NFN,Z,NATX ,NAT.Y .NAT.Z)

.A.4 SKIP IF NAT ,EQ.O

NAT ARRIVAL TIMES (A ( I ) , ha 1 ,NAT )

.A .5.A NFM SETS

(NLP ,SFTR)

HED (LE.60 COLS)

.A.5.B NLP PAIRS (T,F)

.A.6.A.1 (KKK I,ISP)

.A.6.A.2 (N ,IC(I),I’l ,6)

TERMINATE WITH ZERO SET

.A.6.B.l ( KKK ,ISP)

.A.6 .B.2 (N,IS(I),I~1,12)

TERMINATE WIT H A ZERO SET
Answer Q.l and Q.2 , above, to terminate dynamic input data

.B (NDYN .EQ.3)
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5.0 VISCEL/ELAS - Viscoelastic Analysis of Linear Systems 
V

5.1 Introduction

VISCEL , a general-purpose computer program for the analysis of linear
V 

viscoe l asti c structures is described in reference (5). This program contains

the ELAS-program capability as a subset ; and incorporates the basic ELAS input

data set. The ELAS-program and input data are described by reference (6). The

• modifications to the basic ELAS input required to perform a viscoelastic analysis

• are described in reference (5).

The VISCEL and ELAS p rograms , together wi th program documentation , are

availa b le from COSMIC (7). The ELAS program is also maintained and distributed

by Its author; and , is available from the Ouke University.

This report describes the execution of the (1) an interactive program which

generates the formatted input file for VISCEL; and (2) the execution of the input

— 
data processor (IDP ) and the VISCEL analys i s program on the University of

Ilaryland Univac 1108.

5.2 VISCEL / ELAS Input Data Preprocessor

The VISCEL lOP operates in the Demand mode and allows the user to input

~z~formated data in a program-controlled logical sequence. The IDP performs

some elementary error checks and wri tes a file which contains the formated input

required by the VISCEL analysis program. The IDP operates in either of two

-~ modes , Interactive or data fIle; and, further allows the user to control the

amount of computer generated prompting in the Interactive mode.

In the interactive mode the lOP Issues prompting InformatIon which Is

I displayed by the terminal device . The user then inputs the requested Informa-

tlon directly by means of the keyboard in unformated form; i .e. the data elements

I
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are delimited by coninas. Th is Interaction continues until all of the Input

requirements have been satisfied. In the data file mode the user prepares the

unformatted input to the IDP; and , then informs the IDP the name of the data

file. The 11W then reads the input data directly from the data file in exactly

the same sequence as the interactive mode; but , completely bypasses the orompting

information .

In either mode the sequence required for the lOP input is shown by Table 5.1.

For the most part the Input data elements have the same names and meaning as

those variables defined in the program users manual. However it is reconiiiended

that the interactive mode be executed initially wi th maximum promoting in order tO V
completely define each data element.

The user will note that the IDP does not request all of the program control

information described In the ELAS/VISCEL users manuals. The lOP does not allow

the use of externally prepared subrout ines  such as “CORG” , “MESG” , and “BUtlG” ,

nor does It allow the incl usion of data cards such as those required by the

relabelling options, ISHUF 2 or 3. The following parameters are preset in

the lOP.

h A P  = 2

h A S  = 9
ICOR = 0

IBUN 0

IMES 0

In addition the following parameters have a more restrictive definition

than gi ven In the users manual :

O ISHUF c 1

O < I P IR < 1

5-2
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I
V The user will notice that the lOP requests redundent information . For example.

the parameter IT is requested as control info rmation; and , tne number of elements

I Is also required in element descriptions. This redundancy is required in order

to simplify tue 11W; if these redundancies were eliminated the data management

tas ks woul d be i ncre~sed . The hOP does contain an error check to assure that
V 

redundant control parameters are consistant.
V 

You will note that the lOP requires a data i tem in addition to that normally V

required by the analysis program - the class of structure. The various structural

classes are described by the interactive mode of the IDP with maximum prompting;

and are defined by Table A-S of reference (5). The class number determines tne

• - type of elements that may be used; and , the hOP logic restricts the user to the

class/element relation defined by the table referenced above.

m e  only difference between a normal ELAS run and a viscoelastic run is the

inclus ion of the parameter ISUCA whi ch, again is defined in the lOP as follows:

EQ.0 Signals termination of the input; if ISUCA has not
been previously defi ned then t h i s  indicates  that  a
standard ELAS run is to be made

V 

. LT.0 Allows multiple runs

GT.O Ind icates Viscoelastic run

EQ.l laster data and following modified data

GT.l For additi onal modified data sets.

S.
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5.2.1 InteractIve Mode

In the interactive mode the lOP sets up a question - answer dialogue with

the user. The lOP defines a data set to be input and then accepts the input In

unformatted form directly from the terminal keyboard. The ELAS/VISCEL lOP has

two level of prompting which Is controlled by user request. The minimum

V 
prompting mode requests data elements by displaying the data element mneumonics ;

V while the maximum prompting mode defines each of the data elements .

In either the interactive or the data file mode the IDP creates a formatted V

Input file for the VISCEL/ELAS analysis program. This file which is stored on

a mass storage device must be Identi fied by means of a file name. The program

thus requests the user to enter a name for the file. The lOP will then catalog

the file; and, an error will result if the file already exists . The user should

note that the file is cataloged as a private file and may be named using read

keys as follows . V

QUALIFIER*NAME/KEY1 /KEY2/

where KEY1 is the write key; KEY2 is the read key. The user is cautioned to

retain these keys in a secure place , if used .

5.2.2 Data File Mode

In this mode the user prepares a data file containing the responses to the

lOP either off-line using a paper tape or tape cassette ; or on line using the

text editor. The data elements are described by Table 5.1. The purpose of this

Input mode is to allow the user to prepare an Input file for the lOP so that the

prompting produced by the IDP can be bypassed. 
V

The IDP will query the user to determine If the data file mode Is to be

used. If so , the user is requested to enter the name of the file containing the

5-4 - V
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prepared file of unformatted input. The hOP will then read from this file to

satisfy read requests completely by-passing the Interactive prompting.

Occasionally the user may make an error in preparing the data file which

wi ll cause a read-error in the lOP , and an error exit. The information printed

V by the system at this time will be of little assistance in Identi fying the data

elements which are in error. A reconmiended procedure at this point Is to place

- V the IDP In the prompting mode; but to cause the IDP to read the pre-created data
• - file. This can be accomplished by responding “NO” to the quest ion “DO YOU WANT

TO ENTER DATA FROM A DATA FILE?” . Then in response to the first prompt for data

the data file is added by the coninand

@ADD QUALIFIER*NAME

The lOP now prints all prompting , but reads the data from the data file.
V 

It is then possible to identify the data elements in error by noting at which

point the error exists.

V 5.2.3 lOP Input Requirements V

The order in which the hOP prompts the user for input differs slightly

from the ELAS/VISCEL manual s, and provides default values for scratch tapes etc.

In addition , the LOP does not allow the user to input parameters which would

requIre user prepared subroutines.

V 

5.3 Examples

The ELAS examples are taken from reference 8.

5.3.1 Planar Truss Case 
V

-‘ The planar truss Is as shown by fIgure 5.1

I
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FIGURE 5.1 Planar Truss

Before proceeding to execute the lOP we wil l have to refer to the ELAS/VISCEL
manuals to defi ne certain of the control parameters . Referring to Table 5.2 ,

V wh ich is taken from reference (5) we see that the planar truss Is structural V

class number one; and, that there Is only one element type associated with this

structural class; the planar truss. Final ly, referring to Table 5.3 we see that

the parameters b EG , NVERT, NWDS have the following val ues:

LOEG = 2 (column 4 of Table 5.3)

NVERT = 2 (column 3 of Table 5.3)

NWOS = 5 (col umn 5 of Table 5.3)

Wi th this information we can write the data elements of data sets 2 ,3,4 , and

5 as follows:

Set number Data Elements
V 2 (11, 20, 2)

3 (0 , 0 ,0,2,5,4)

4 (1 ,0,1,0,0,0,0)

5 (2 ,0,0,0,0)

5-6
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I

Where we have indicated by setting NOBC = 4 that four displacement boundary

conditions are to be supp lied ; and by h YPE 0 that isotropic material properties

are to be used.

V.
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,

5.3.1.1 Interactive Mode

The Interacti ve input mode for the creation of the formatted ELAS/VISCEL

input file is as follows ; where the formatted ELAS input data Is to be written
V onto a file called PRØBO1 .

~XOT ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

***** TSOO7 *****

INPUT DATA PH;PHIiC F.SSOR FOR ELAS/VI SCFI.

ENTER NAM E OF IIUTPUT DATA FILE
PR fll~O I

Dli YOU WAN T TO ENTER DATA FROM A DATA FIL.E (YFS PR ~J1 )V NO

DO YOU WAN T MINIMW PROMPTING (YES OR Nil)
Ni l

U~~IVA C U O 0 - S F-R I E.S V E R S I O N . INPUT DATA TO BE ENTERED FROM FVflHFT
THE INTERACTIV E MODE OR THE DATA FILE MODE USING FREE: FflR’~1 INPUT A S
DESCRIRED IN TH E- WIVAC FORTRAN V MANUAL. IN THIS MODE THF INDIVIDUAl.
ELEMENTS OF THE INPUT DATA SET ARE SEPARATED RY COMMAS. THE DEC IMAL
POINT C . IS REQUIRED FOR RFAL NlJ~1RFPS; TUE NORMAL FORTRAN SIO\’ CONUEN-
S!Ot.J IS FOLLOWED FOR VARIAPL E NAME S WLF SS OTHFR~ ISE NOTED .

ENTER TITL E (72 COLUMNS OR LESS)
2kANF TRUSS PRO}3L F~’1 IN MAN UAL NO

-CON TROL INFORMATION -

ENT ER THE: DA TA SET (IN, IT,IDFG )
V IN =TOTAL MW RER OF NO D E - VS

IT =TOTAL NUMPER OF EL EMENTS
IDEG =‘JITMPER OF DEGREES OF FREEDOM AT NODE POiNTS

11,20,2

5-8
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I
EV~~TER THE DA TA SE-i (h YPE, IGEM,ISTR,NVERT,NWDS,NDRC)

ITYPEV~ M A TE R I AL !Ni) ICATPR
f .F ; f l .O  I S O T R O P I C

.Eu. I IIRTHI’THOPIC

.EQ .2  A NIS ITR O P IC
IGEM - ( F~i~U~V THY I N D I C A T O R

.E) .O  T W O~~l V  IN )(-Y PLAN F

.~~fl. l TRPE }-—D
I~~TR -~~L - ~~E STR!-IN I r’JDICATIIR

.E(~.t PLAN F STRAIN
$ .FQ.0 PLAN1- S T RESS

NP fiF EL E:~ ENT NUDE S
V NW DS V V 1 r V ~ NO OF INPUT ITEM S in DF:~~:H IPF: EI•EMFNI

NDI3S =TRThL ‘JO IF DEFLECTION 1301J’JI)IThY CflNDITIINS
V 

Q1f l ,O ,2 ,S,Li

ENTER THE DATA SET (IMAT,NTI 1;, IAIREA , I iLIP, IYY , 177,, IMFI )
UIAT =T I iTA L NO [IF MATE RIA LS
~JTIC =Tl’TAL NO OF NICKN F:SSES
IAREA=TOTAL NO OF CROSS-SECTIONAL AREAS
h O P  = TOTAL NO liE TORSIONAL CON S TANTS
IYY =TIiTAL Nil liE MOMENTS OF INF:RTIA ABOUT ‘f-AXIS

• 

- I~~~ = T R T A L  N O  OF MOM ENTS OF I!~J E P T I A  ABOUT !-AXIS
IMFI =TOTAL NP OF ANGLES FIXING LOCAL V AND ~-AYFS

~~ 0,3,0, 0, 0, 0

ENTER THE DATA SET (IP, IPRS, h EMP, IGRAPY , I(3RAP~~
)

IP =TOTAL Nfl OF CONCENTRATED LOADS
IPRS =TOTAL NO OF PRESSURES V

I T E M P =TOTAL N O  UF T EMP I NC R E A S E S
IGRADY=TOTAL NO OF TEMP GRADIENTS ALONG LOCAL V
IGRAD7.=TflTAL NO [IF TEMP GRADIENTS ALONG LOCAL 7-

2 f i0 , 0, 0 , 0

ENT ER LI NK AF TER WH ICH ~~ECUTION IS TERMINATED
.EQ.1 INPUT

V .EQ.2 GENERATION
.EO.3 DEFLECTION
.EO.4 STRESS

Il

ENTER PRINT PARAMETER 
V

.EO.O M I N I M L I I

.EQ.1 INTERMEDIATE

.E0.2 DETAILED

5-9
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ENTER RELABELING PARAMETER
.F:O.0 NO RELABEL
.EQ.1 RELABEL

0

ENTER COORD SELECTION INDICATOR FOP SHELLS
V .L0.0 LOCAL X IS 1-2 LINE (iF LOWEST ‘JUMPEHEI) FLFIT

.~:o.i PRINCIPAL
0

ENTER (G I.02 .G3)-DIRECTI CN COSINES OF ACCELERATION
0.,0.,0.

ENTER MAGN ITUDE OF ACCELERATION VECTOR TIMES WIT MASS
0.

-MATER IAL PROPERTIES-

ENTER 2 DATA SETS (E,G,AL PHA)
F =MIIDUL US OF ELAS T IC I TY
G =SH~ AR MODULUS

V ALPEIA=CIJEF OF THERMAL EXPANSILI~IMA TE RIA L NO 1
2V$ 0 000 • S 0.~ 0.

V MATER IAL I-JO 2
500000., 0.~ 0.

-CROSS SECTIONAL AREAS- -

ENTER 3 DATA SETS (!,AREA )
I =ARFA SET I.D.
AREA= CRIJSS-SECTIONAL AREA

3 , .3 V

THFV INTERPRETATION OF MEANINGLESS INPUT WAS ATTEMPTED. V

THE FOLLOWING RECORD IS ERRON EOUS OR DOES NOT CORRESPON D TO FORMAT SPEC!
FICATIONS: V

F,.3 V

V I/O CALLED AT SEQUENCE NUMBER 000133 OF TSOIO 
V

NotLce that the ~j otem ka~ made. an e.nito’t ~Ln 4n-te’Lp4et.ing the ~nput data.
RatheJ~ than tfMIsuzat~ng, the 49A4~Lon Wi-U be contLnued; and , the texte&.to’t w~12 be utU~zed to mod-~ y the ~o’~.ma.tte4 data ~ Le PRØSOI.

5-10

L 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



VV ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - ~~~~~~~~~~~~~~~~~~~~~~~~ C U V V~~fl.V V.V.V ~ ¼VVV. z:~sVVV. V~~~~~~

I
I

- NODE P01 fl GECIIETRY

IS 1-U S ;\ PLANAR PROPL EM (YES OR I-Ill)

ENT E R II DATA SETS (X ,Y )
N 1lJ ) E 1

0.~~O.
\3l) r)E: 2

N U D E  3

NOD E ‘4

1Vft ~VV? I)
~~~ 1O•

V Nr,1)F: S
V I V D • S 2 0 ’
NODE 6

1 5., 15.

20., 10.
NODE. R
20. ,20.

I-JUDE 9
30.,10.

NODE 10
311. 20.

NODE 11
1 3Q•~~p• 

V

-DEFL ECTION BOUI-JDA 1Vi Y COMDIT I[NS

ENTER 4SETS (NODE, IDflF,!JflDE- P~ I DOF- P, VALUE)

f I-JUDE =I-JIIDE NO OF INDEPENDENT D. O.E.
IDOF =D.O.F. NO.
I-JODE-PzI-JODE NO OF RELATED D.O.F.

a h I)OF~ P= IV).O. F. NO.
VALUE =CUEFFICI&’T - V

I 1.1.1 ,liO . -

j i2, 1,2,0.

I 11 ,1,11 ,1s0~11,2, 11,2.0.

1
I
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-ELEMENT DESRIPTI [1I-J5-

V TH E: TYPES OF FINITE ELEMENTS WHICH MAY RE: USED TO DEcC’~IPF ANY
ST~~UCTUP4L SYS TEM IS DEPFNDEJT ON NE CLASS OF ST~ UCTURA L ~V~~TEM .

TH~- CLASSES lIE STRUCTURAL. SYS1EM S ALLOWED IN THIS PDOGRAM At~F t~
FPLL C W S

CLASS DESRIPTIIJI-J
1 PLANAR TRUSS
2 SPACE TRUS S
3 PLA N AR FRAM E

V ‘4 SPACE FRAM E
S GRIPW [1RH FRAME
6 pLA~n-: STRES S
7 PLAN E S TRA IN
~ PLAT E: REND ING
~) OENFPAL SOLID

10 GENEkA L SHELL; RENDING, MEM}3 RA\ JE .
II G ENE RA L SHELL, MEMI3RANE
12 sOLID OF REVOLUT ION
13 SHELL OF REVOLUTION, MEMBRAN E
li~ SHELL OF REVOLUTION ; RENDING, M E’1~~RAI-J E

V ENTER CLASS OF STRUCTURE

YOU H!\~~E: SPECIFIF.D STRUCTU RAL CLA~~S 1
TH E. Cfl:4~~ATABI.E ELEM ENTS FOR THIS ST RUCT URAL cLAcc A~~F ~ PF C ! F t F P  PV!
TABL E. 111-2 OF THE ELAS M4’IUAL AN D, YOU ARE R E S T R I C T E D  TO THE~ }-
ELIV~~ff ~JT ~~ DY THE PREPROCESSQF. V

Et’JT l-~ 
‘V I’

~~~~~)IER OF TYPE 1 ELENENTS

ENTEYI 20 DATA SETS OF THE }- r1LLOWII-JG FORM
(Nl,N2,N NAT , IAREA, IPRESSI ITEMP

fl =NODE NUM}1E:H OF FIRST VERTEX
J2 =NODE NUMPER OF SECOND VEPT~.XV

~ia IT SI-IATERIAL TYPE NUMBER
V N VA VREA ~CROSS-SI IV. T IO NAL AREA TYPE NIIMRER

IPHE S=PRESSUE TYPE. NUMBER
L1F:M P ~UNIFORM TEMP INCREASE TYPE. N !JIDFR

ELM T I
1,2,1, 1 ,0,0 

-
?€ I ELMT 2 4
2 ,3 , 1, 1,0 , 0

EL ’41 .3
1. 4, 1,  1 ,0, 0
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ELMT 4
2.4,1.1,0,0

ELMI 5
3, 4, 1,1,

V 
ELMI 6

3, 5~ ~, 2~ Q~j )
ELNI 7

14,5, 1,2 ,0 , 0
FLM T R

4,7, 1.2.0,0
EL’1T 9
4,6. I D 2VP OVL.~~ .

EL’IT I~V 

2,6. 1,2,0, 0
EL N T ~1

6,3,2, 1.0,0
EL-M T 12
6.7.2.1,0,0
ELMT 13

5 . 3 . 2 . 1 .0 . 0
EL!IT 1-4

V 7,3,2,1,0,0
ELMT 15
7. 1 1,2. 1.0,11

V ELI-IT 16
7.9,2,3,0,0

ELMT 17
7. 10. 2.2. 0.0

V ELI-IT 13
3,1 (1,2.3,0,0

ELMI 19
9,1 1,2. 3,0, 0
ELMT 20

V 
9.10,2.3.0.0

-CONCEN TRATED N ODE FORCFS AND MOMENTS-

ENTEF~ 2 DATA SETS OF THE FORM (NODE,IriflF,VALIIE) WHERE:
NIDE=NODEV LABEL Nil.
I DOF~DE~~REE OF FREEDOM CODE

.EQ.1 FORCE lI-I X-DIR

.EO.2 FORCE tI-I ‘f-DI R

.E0.3 FORCE IN 7~-DIR

.EQ.4 M OMENT ABOUT ~-AXISs F11.5 MOMENT ABOUT V-AXIS

.EO.o MOMENT ARGOT 7-AXIS
VALUE~r4AGNITUDE OF FORCE COMPON ENT

5.2,—tO.
8a2. - 10 . .

ENTER INCREMENTAL PARAMETER ISUCA
.10.0 STAN DARD LINEAR ELASTIC (FLAS) SILUTI OV
.LT. I MULTIPLE RUN
.GE. 1 VALUE OF 11 FOR VISCOELASTIC SOLUTION

0

V 5— 13
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DO YOU WAN T A SUMMARY OF THE. INPUT DATA (YES 04 NO)

-SUMMARY OF ELAS/VISCFL INPUT DATA-

PLANE TRUSS PRODLEN IN MANUAL NO H

-CONTROL. INFORMATIIrJ-

V NLR’HE}t OF NODES... ... 11
NUMBER OF ELI-I rs...... 20
D.O.F PER NODE....... 2
MATER IAL INDICATOR... 0
GEOMETRY INDICATOR... 0
TWO- i) TH EORY IlIDIC... 0
MAX . I-JO VERTICES..... 2
I- lAX. Nil WORDS/EL I-IT... 5
NO IF DBC UI-IllS...... I~

V EXECUTION OPT ION..... Ii

PRINTOUT INDICATOR... I
RELABEL INDICATOR.... 0
Cfl OH D GEM INDICATOR.. 0
DBC GEN INDICATOR.... 0
ELI-I T GEN INDICATOR... 0
LOCAL COOR INDICATOR . 0

• G1................... .0000
02. . . . . . . ..... •.. .... .0000
G 3....... . . .. . . . . . ... .0000
ACE1.. . . . . . ~ • . . . . . ..  . . 0000

V NO. OF CONCENTRATED LOADS.. 2
NO. OF PRESSURES........... 0
I - JO.  OF T4ATERIALS........... 2
140. OF T HI C KN E S S E S . . . . . . . . .  0
NO. OF TEMP. INCREASES..... 0
NO. OF Y-GRADI ENTS... ...... 0
I-JO. OF ~—GRADIENTS......... 0NO. OF CROSS SECT. AREAS... 3
I-JO. OF TORSIONAL CONSTANTS. 0
NO. OF Y-tIflM. OF INERTIA... 0
NO. OF 7-MOM . OF INERTIA... 0

V NO. OF LOCAL COORD SYSTEMS. 0

-MATER IAL PROPE}—TI ES-

MAT!. E G ALPHA
V 1 .25000+06 .00000 .00000

2 .50000+06 .00000 .00000
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-CROSS SECTIONAL AREAS-

TYPE VALUE
1 .10000+00
2 .20000+00
0 .00000

~:~-RSH POINT DEFINITIONS-

I - JUD E X V 7.

V V 

1 .000(1 .0000 .0000
2 .0000 .1000+02 .0000

.0000 .2000+02 .0000
~1 .1000+02 .1000+02 .0000
5 .1000+02 .2000 +02 .0000
6 .1500+02 .1500+02 .0000
-, .2000+02 .1000+02 .0000
3 .2000+02 .2000+02 .‘O OOO
9 .3000+02 .1000+02 .0000
10 .3000+02 .2000+02 .0000 

V

11 .3000+02 .0000 .0000

-DEFLECTION CONSTRAINTS-

DEPENDENT INDEPENDENT
NODE DOF NODE DOF VALUE

1 1 1 1 .00000
1 2 1 2 .00000

11 1 11 1 .00000
11 2 11 2 .00000

-ELEMENT DESCRIPTION S-

ELI-IT WIT MAIL NODE NODE ANOL AREA .JMMX JI-IMY .JMM7. PRFS 1FM P JST)Y -ISD7.
NO TYPE TYPE 1 2 TY} P TYPE TYPE TYPE TYPE TYPE TYPE TY?F TYPE

1 1 1 1 2 0 1 0 0 0 0 0 0 0
2 1 1 2 3 0 1 0 0 0 0 0 0
3 1 1 1 0 1 0 0 0 0 0 0 1)
Ii 1 1 2 4 0 1 0 0 C 0 0 0 0
5 1 1 3 14 0 1 0 0 0 0 0 0 0
6 1 1 3 5 0 2 (I 0 0 1) 0 0 0 -

7 1 1 4 5 0 2 C) 0 0 0 0 (1 0
8 1 1 4 7 0 2 0 0 0 n o 0 0
9 1 1 4 6 0 2 0 0 0 0 0 0 0

10 1 1 2 6 0 2 0 0 0 0 0 0 0

F 5-15 
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Ii 1 2 6 8 I) 0 0 C 0 0 C) 0
12 1 6 7 0 1 0 0 0 0 0 0 0
13 1 2 5 ~ (1 1 0 0 0 ~1 () 1) (1

V 14 1 2 7 8 0 1 0 0 0 0 0 n

15 1 2 7 II 1) 1 0 0 1) 0 0 0 TI

16 1 2 7 9 0 3 C) 0 0 0 0 C) C)

17 I 2 7 10 0 3 0 C) 0 0 0 0 (1
13 1 2 8 10 0 3 0 1) 0 0 0

1 2 9 11 0 3 0 0 0 1) 0 fl

20 1 2 9 10 C) 3 0 0 0 0 1 0 1)

-C NCEI-31~~AT ED NCDAL. LflAt-

N OD E DOF VALUE

5 2 - .1100+ 02

EM ~ F INPUT FOR LINEA R ELASTIC PROBLEM

IS THE 4E AIJOTHEk DAV FA CASE (YES Oi~
:-ifl

,Jfl~~~V 1 t\L IXIT. EXECUTION TIME: 22f3 MILLISE VcON rIS.
DATA ICNORE!) - IN CONTROL I-lODE

The output file PR~B01. will now be edited to change the area informatioi V

that was misinterpreted by the program. We also noted during the sunmiary of

input data that the connectivity Information for member 10 Is Incorrect. The

element Is presently connected between nodes 2 and 6; this will be corrected

to be between nodes 5 and 6. The editor session to correct PRØBO1 . is as

follows.

5-16
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I
I E~1IT

4
1 . 100+00 2 .2O~

) 0 .000
I $C /0 .~~ 1)0/3  .300/

1 . 100+00  2 .200 3 .100
tL

~-~L•e~NE TRUSS PROBL EM I’~ MAN UAL Nfl
Ii  20200025 4 ~ 0 2 0 0 0 0 3 0 0 1) 0/11000007 ) .0 .0 .0

-
~~~ .~~n0

1 .250+06 .000 .1)00 2 .500+fl(~ .000 .000
I • 100+00 2 • 200 3 • 300

1 . 0 0 0 0  .0000 .0000
2 .0000 .)0 0 0 + 0~’ .0000

-, .3 .0000 .2000+0” .0000
.1000+02 .lOf JO + r 2 .0000

5 .1000+02 .2030+02 .0000
.1500+02 .1500+02 .0000

7 .2001+02 .1000+02 .0000
3 .2000+02 .2000+02 .0000

— 9 .3000+02 .1000+02 .0000
.3000+02 .2000+02 .0000

11 . 3000+02  .0000 .0000
11 1 1 .00 12 12 .00 III 1 1 1  .00 1 1 2  112 .0()

—1 101 100 0 1 2 0 0 C) 0 0
-2 101 100 0 2 3 0 C) 0 0 0
-3 101 100 0 1 4 0 0 0 0 0

VV, -4 101 100 0 2 14 0 C) 0 C) 0
— 5 11)1 100 0 3 4 0 C) C) I) 0
-(~~101 20O 0 3 5 0 0 0 () 0
-7 1fl1 200 0 I-i 5 0 0 1) (1 0
- M 1 01 200 0 14 7 0 0 0 (1 0
—9 111 200 0 14 6 0 0 0 1) 0

-1~~~101~~~00 0 2 6 0 0 0 0 0
I - 1 1 102 100 0 6 8 0 0 0 0 0

~ l 1 1 0 2 100 0 6 7 0 0 0 Ci 0
I — 13 112 100 0 5 ~ 0 0 0 0 0

-14 102 100 0 7 9 0 0 0 1) 0 V

—1 5 102 10 0 0 7 11 0 0 0 0 0 V

-16 102 300 0 7 9 0 0 0 0 C)
-17 102 300 0 7 10 0 0 1) 0 C)
-18 122 300 0 ~ 10 0 0 0 I 0
-19 102 300 0 9 11 C) 0 0 1) C)
—20 102 300 0 9 10 0 0 0 0 0
52 - .1000+ 02 82 -.1000+02

J EOF Al LINE 38

I *L —1 (1
I ~ — 1 0 101 2OO 0 2 6 0 0 0 (1 0

*C /2 6/5 6/

I 
-10 101 200 0 5 6 0 (1 fl 0 0

~~Th EDIT 38 LINES OUTPUT

1 5-17 
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5.3. 1.2 Data File Mode

The input data for the VISCEL/ELAS IDP Is created by using the text editor.
V 

First a file must be created using the system coimnands

@CAT ,UP ELASPROBS

@FREE ELASPROBS.

An element cal led TRUSS will now be created using the UoM text editor as

follows :

@EO TRUSS

INPUT

(The input dat a has not been shown )

5-18 
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,

Note that the element TRUSS was created in the workspace and copied to the

file ELASPROBS.TRUSS by the coimnand

@COPY , S TRUSS, ELASPROBS.

The IDP is now executed In the data file mode as foll ows, where, again we

assi~ne that PRØBO1 contains the formatted output file.

S.

OXO T SYI-IPOSIUI*PREPRCCESSOR. ’F SCEL
V _~

***** •jVsØ~~~7 * *Vk  ,
~*

INPUT DATA PREPROCESSOR Ffl~ ELAS/V ISCEL

ENTER NAM E OF 3UTPUT DATA FILE
PR01301. V

1)3 fOU WANT TO ENT ER DATA FR ON A DATA F IL. E (YE S DR NO)
YES

I EN TER ~A11E OF INPUT DATA FILE
I ELASPRO RS.T HUSS

-St.I-lI-IARY OF ELAS/VISCEL INPUT DATA-

I PLANAR TRUSS CASE

-CONTROL INFORMATION-

NUI-1!3ER OF NODES...... 11

I N1J’.II3ER OF 1.Lt.ITS...... 20
D.O.F PER WCDE....... 2
MATERIAL INDICATOR... 0 

V

I 
GE~4ETRY INDICATOR... a
TWO- D ThEORY INDIC... 0
I-lAX . NO VERTICES..... 2
MAX. NO V0RDS/~ .MT... S
NO OF DBC UNITS...... a

1 5-19
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EX ECUTION OPTION..... 4
p
~~lNTr~.’T INDIcATrR... 2

hELARIL INDICATOR... • 0
COO~~D GEM INDICATCH.. 0
D130 G F.I-) INDICATOR.... o
EdT GEM INP1CATOI1... 0
LOCAL COOn INDICATOO . 0
0 1....... ... ....... .. . U 1 ) 00

.(1~JO0

.01100

.0f l00
NO . OF CONCLrJTRATED i..OAi~S. • 2
N0. OF PPFCSURES .. 0
Y . r)F r 1 A r J ! ~iALS........... P
NO . OF THICKNESSES......... 0
I- JO . OF TEl-iF’. r J cuEAsE ~;..... 0
N O .  3F Y— ( ~~A~;I FN1S. . . . . . . . . 0
NO. OF ’—GF ~A 1-iE4TS. ........ 0
N~:. OF CHG SS S E C T .  I\~~EA S . .  • 3
NO. OF TOHSIONA L CONSTA NTS. 0
~~~,. 01’ Y—~-fli-1. OF INERTIA . . . 0
NO . 1W ~—~-iOM . OF INFII1 IA.. • C)
NO. 0EV LOCAL COORD SY S V L ! V V

~.1S. 0

V 

- : IATE Iil AL. PROPEPTI ES-

:IA 1L E G AL PHA
- 

‘ I .‘)5 ( J V V + 0 6  .00000 .00000
2 •5 f lC )Qf l+U~ .00000 .00000

F —CR OSS ~ EC 1 i ONl~~, A 1’FAS-

TYPE VAL IE
1 .10000+00
2 .20000+00
3 .30000+00

— MESH PO INT DEFI NIT IONS—

X Y

1 • 0 0) 0  • 0000 • 0000
2 .0000 .1000+02 .0000 V

3 .0000 .2000+02 .0000
4 .1000+02 .1000+02 .0000
5 .1000+02 .2000+02 .0000
6 .1500+02 .1500+02 .0000
7 .2000+02 .1000+02 .0000
8 .2000+02 .2000+1)2 .0000
9 . 3000+02  .1000+02 .0000
10 .3000+02 .2000+02 .0000
11 .3000+02 .0000 .00(10
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I

_I)EFLECrIrN CONSTRAINTS—

DEPEN D EN T INDEPENDENT
EJ000 DOF N ODE DOF VAL ( V~E

1 1 1 1 .00000
2 1 2 .00000

11 1 II 1 .00000
11 2 II 2 .00000

-ELEl~1ENT DESCRIPTION S-

ELI-I T ELi-I T I-IATL NODE 0ODF~ AI-JGL AREA JI-lI-IX 1 -1I-1 Y j. I -17~ F~~ FV C TF~’1P J~~f’ J~~fl7
NO TYPE TYPE 1 2 TYPE TYPE TYPE TYPE TYPE TYPF TYPE TYP)- TY~~F 

V

1 1 1 1 2 P 1 0 0 0 0 0 0 C) V

- - 2 1 1 2 3 C’ 1 0 0 0 0 1) 0 0
3 1 1 1 4 0 1 0 0 0 0 0 C 0

V 1 1 2 /4 1 0 0 0 0 0 0 1)
5 1 1 3 4 0 1 0 0 0 0 0 0 (1
6 1 1 3 5 0 2 0 0 0 0 0 0 0
7 1 I 4 5 0 2 0 0 0 0 0 0 0
(3 I 1 4 7 0 2 0 (1 C) 0 0 0 0
9 1 1 4 6 0 2 0 0 0 0 (1 C) 0

11) 1 1 5 6 0 2 0 0 0 0 0 1 0
II 1 2 6 8 0 1 0 0 0 0 0 0 0
12 I 2 6 7 0 1 0 0 0 0 0 0 0

V 13 1 2 5 8 0 1 0 1) 0 0 0 0 0
14 1 2 7 8 0 1 0 0 0 C) 0 0
15 I 2 7 11 0 1 0 0 0 0 0 0 0
16 1 2 7 9 0 3 0 Cl 1) 0 0 0 0
17 1 2 7 10 0 3 0 0 0 0 0 0 0 -

18 1 2 8 10 0 3 0 0 0 0 0 C 0 -

19 1 2 0 II 0 3 0 0 0 0 0 0 0
20 1 2 ~ 10 0 3 0 0 0 0 0 0 C) V

V -CO:JC ENTR~~T ED NODAL LOA D-

Nfl(IE JIOF VALUE - V

— .1000+02

ENO V OF INPUT FOR LINEAR ELASTIC PRC)RL EN

NORMAL EXIT. E~(ECUTIOi TIMEt 2771 I-1ILL1SECZ~ DS.

5-21
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5.3.1.3 AnalysIs Problem Execution

Using one of the two modes in the lOP we have created a file PRØBO1 . which

contains the input data for the VISCEL/ELAS analysis program. The analysis

program can be executed in the demand mode, but since the output may be more

than we care to view on the terminal we wifl redirect the output by the coninand

@SUSPEND and resume terminal printing by @RESUME. These two coninands are trans-

parent , and serve the function of BRKPT’ing. We also note that since the input

is in file PR~B01 we must append it to the input stream by an @ADO-card .

~‘i+PR0GF—~ A ’1. VI SCEL
O A I)t V V ~~ CD01.
C

V 
EXAM INE, P~~INF. DELETE, OR HOLD? ~EDI T

The -~ebuU6 w~.U be. 4canni~d -to de.Wun4 ne whe..thvt. -the.y ctgke.e wi...th
pubLWte.d 4e.ouLt6;-the. Ln.te~ta.tive. 4e~~Lon iA ~4 ~OUoW4.

*L Ni1~~ L D
NODAL DEFLECTIOI4 S

*P 10
NODAL DEFLEOTIONS

r4flD~ X-DISPLI-IT Y-DISPL1’IT ~-D1SPLr1T X -RCTATN. Y-ROTATIJ. 7-POTATN .

I .0000 .0000 .0200 .0000 .0000 .0000
V ~ -.6366- 03 — .156 6-02 .0100 .0000 .0000 .0000

3 - .19 5/ 4—02 _ .3 13 3_ V ?  .0200 .0000 .0000 .0000 V

/4 -.6366—03 - .6247-02 .0000 .0000 .0000 .0000
5 — .2737-02 -.7706-02 .0000 .0000 .0000 .0000
6 -.1721-02 -.5926—02 .0000 .0000 .0000 .0000
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I V

I
The MAuLto agn~ee, -the con.te~t 6  o~ the oa.tpu.-t ~A.2e a.&e th~~ pn~tn-ted
a-t ~MENGR

EXAMINE, PRINT , DEE1E, OR HOLD? P

~JHERE? RMEI-JG J~
SEN T BY: S E T  : RI-IEI4GR

5.3.1.4 PrInted Resul ts

V - The output file for the example problem is as follows :

5- ,,,
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r t ,- ~~~~ L 1 pq C~ ,1r .~7.71,

V F L V ~~N~~ ~~~~~ P~~C ’L ’M IN MANUAL NC 8

rQu:Li0~IUM
~

CV
~AL M U M~ OF’ ~J0~~ S 11
c’~~~ ~‘1JM~~’~” or rLr~MrNTS 2~o

~~~~~~~~~~~~ °ER NO~~
ITVF! VALUC a

• 1 G U  V V A L J E  0
:s~ r 

~,$LUE a
MC .C~’ V T ~~~~S P~~R ~LE - :NT 2
WC°~~ ~r’~ EL~ ME~ ’ !~~SCPPTN. 

r

.O.C ~~~~~ ‘N~UT U’4’TS 4
‘:C.~~r C.LCA~ I N P U T  U N I T  2
~0.CF S~ U”~ TYP~~ U
‘ic.c~ M A C P T A L  ~ V~~!S 2
‘40 .C’ ~‘4 C’~N~ S5 “ Y ~’E S U
!~C.~~F “E’~’P.CHANC~ ~‘YFES C

~lO.0F Y~~~EMP.GRA0.TYPES U
NC.CF ~— ‘E~~ ’. C R A D .” Y P E S  U

• ‘I0 .~~ A~~!A ‘YP~~ I
~~~~~ T~~’S’CN CCN~.TYFrS U
‘J O.Or Y—~~UMNT.OF IN.TY”ES U
MC .CF z—”or~ r.or IP.TYPE S 0 V

~~~~~ A M U LE F! TYP’ S U
t~~ V f LL!~ 4

:~~‘ V’.L’J 1
V 

~~~~i~Lr VALUE 0
ICUR ~A L U ~ U
~U”~ ‘VALUE 0

II~~S h ALVE U V

~~~“P ‘VALUE U
SC ’ATC (l TA”E ?1UM~ER“LIT !‘~“UT TAP E ‘~1UM!ER 0
AC”EL~~’ATN~~UNI T ~ A e E  .CCC C

~C’~ L.UI~ .COS. .010 .000 .OOC

i
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N C  ~L DEFL !~~ K’
V 

~~~ (—0 ~~~’~..XT Y— 3~~~PLMT Z—~~”~ PLMT X— RC )TATN . Y—’UTATN . !— ~~3 TA T ’ ~.

Z ~~~~~~~~~ ~~~~~~~~ .“!~CC .C0t~C • t’Cc .C ’CC
V “ - .~~~~“-3~ — .1 cE—12 .0100 .0~~CC ~~~~~ .C~~~0

-.1”~~’-12 — .!l!3—12 .CUCC .c:ct .‘~~CC ~~~~~
— ~~~~~~~~~~~~~~~ — .c”7—12 .030 0 .C’CC .“ ‘C” ~~~~~
-.~~~!‘—32 ~ .77rF— 02 .‘~CCU .02CC .~~~CC • V C~~~~~
- .1’21 -~~2 — .5320—12 .0000 .C”OC ~~~~~ .C’~~’~

~~~~~~~~~~~~~ _ .!272_ 02 .~~CCC .CCC C .~~~CC .C~~~C
-.~~2~~~—”2 — .~~4!1—32 .21CC .1CC .~~CC C
- .~~~~~‘—13 — .2 11—n .3000 .2 ’C0  ~~~~~~ .C~~~’

‘~~ -.32~e 1— D2 — .~~‘2 1— C’  .‘.CCC .2 2 C C  .~ CC C .C~~C
1~1 .202’ .2’1C .1000 .01CC .~~~2l

F,
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2T~’!~~ A~~2 ~ C M E N  ~~ SCLTA NT:  AT F H C  NCCE . cr Ct~ C!MrP~2:Ct~AL ELCMCP~T:.
1u 1:rr-5 A’: IN L O C A L  C O O ’ O I N  12 YST MS A~ T9~ E N S  OF 2LEM!~-4T
r1~~ N~ C ~r ~ —X -Y C — Z  ‘— X M— Y

1’~I’ 2” Y~ .320  1.’~3’  .7CC~~T~~1.03r. .023 .6r
~’zT .C3~ .CC~ 1.2

1 1 _ . 9 1r+01 .CCCC .2120 .‘ r C C  .C~~C C .2512
• 2 1. — .~~~l C + C 1  .~~~~ .0230 .30~~ .0303. .003”

-‘“Ir -
~~~~~ Y . 2 ’ ~ 1. C5 .~~0c:v _ 1.3C1 .02’  . C C Z T  .~~C” .0CC 1.120

• “ ‘ 1 — .‘3 1 +21 .0327 .3~~~C .7 C~~ .C3C~ .0123
‘ 1 — .!C IP.5 1 .C:02 .‘TCC . C 2 2  .2 CC .0 0 2 5

-“‘i-’ - -s  x~ .-‘: ‘ • ‘CC .2E021 — .7C’  .73’ •rot’ZT .3tr~ .‘iCC .:~~~
—

1 1 ~.°f l4+C1 .~~~C5 .“C) CC .c2 :  . C ’ C C  .2222
~ 4 1 — .~~~~~ +C 1 .2500 .20 CC . C S C  .t’~’rc .5 2 5 2
i” :- ~~S Y ’ •  .~~“ • 33~’ .UCCET .2Cc 1.003 .~‘0~~~T .00” .202 j •5~~’

1 - .14”’ — 27 .C002 .~~rC0 .~~C C C .020 t .0 2 C C
‘1 4 1 — .14~~3 — 0 7  .003” .3000 .7 0”” .2000 .0002
r~~:F :25 x~ •~~~~

““ — .7 27 .“CCE T .757 .7”’ .O C C Z T  .~‘C”  .0C C 1.120
1 1 . 5’3+51 .2212 .3132 .0C~ ” .C 220 .222”
4 1 .~~E3~~”1 .CC22 .“CSC .“C C C  . 0 2 5 0  .0 2 C C

““~~~~~
‘ 32 5  Y~ l.3~~ .222 .0C2~ T .307 1.002 .“2”2T .00” .t!3 2 1.2”'

7 1 _ . ! I 1V 1  .2005 .“CCC .rCCl .0205 .55CC 
V

— 5 1 — .‘21C+C1 .2223 .3023 .“C”” .2023 .C02”
2~~5 X r  .1~~ 1.”'2 .103~~~— 1.1C” .001 .“ “ZT .02 ” .20 2 ~~~~~~

““

4 1 — .~~2~~24 ’~1 .5030 .2CCC .C52 .0020 .2 5 2 5
1 — .~~~“~~~“1 .500’ .~~C 25 . C 2  .02 C C . 0 0 2 5

3” 5 X ’  1.3 •
O~~~~~ . 2 2 C ~~T .137 1.003 .“ “ZT .C0~ .202 1.3”

4 1 .~~~~ !+CD .12”C .COIJ C .30”” .2703. .32CC
1 • 3” + ”~ .2027  .0000 .00”” .C CC3.  .0333

- ‘ ““I’ “5 Y ”  .“'~ ‘ .“17 .OC OET — .707 .70’ .CC7 ZT .CC .000 1.2”~4 1 — .7 2?~~’C1 .2002 .~~CCC . C 2 2  .0 5 5 2  .C”CC
V 

0 1 — .~~~“'+11 .3002 .0000 .002” .3222 .C33”
• i— ::~ 25 Y .~~~!‘ — .7~~~~ .7C[’7 .707 .7”7 •55c~~ .0 ’  .C~~ 1.”IC

~~ “ r 1 —.!~2C.21 .CCC .2000 .~ CC C .CCCC .2~’CC
1” 3 1 — .!‘‘C+Cl .2033  .0020  .307” .0000 .0333
1ICIF 225 ~~‘ .‘5’ .‘C7 .“CCET — .707 .7~~’ . C C C Z T  .“C .0CC 1.’CC
11 1 — .~~“'2~ C1 .2323 .0100 .0D~~ .OCC O .022”
1! ~ 1 — .‘223+71 .2200 .3000 .10”” .o”oo: .002C
1”1’I~ ~O3S 

‘~~~
‘ 

• ‘r’  — .~~C7 .200: T .707 .7”7 .5 0 2 2 7  .~~r .000 ~.12C
1” c 1 —.‘~‘2+21 .232” .001C .23”” .CC CO .023”
1” ‘ 1 _ .7622421 .0005 .~ 0CC .“CCC .0020 .5120

2”5 XI 1.732 .37 .OOC:T .000 1.037 .“7IZT .25” .025 ..C””
1’ ~ 1 — .121~..01 .20CC .~ CCC .—or C .CC C .52CC
1’ ~ 1 — .1215+01 .2002 .d OC .0000 .0323

222 Y~ .“CC 1.3CC .0200T —1.000  .C”~ . 0 5 0 2 1  .“C~ .0CC 1. ’ ’ C
:4 1 — .7219.”l .00CC .“ICC .CCC .0200 .32 CC
14 ~ 1 — .~ 2~ ’3+71 .0011 .0200 .2001 .0700 .0075
1~~!IT :C2 ~~ ~~~~~~ — .707 .“CC T .707 .7”” . 0 5 0 Z T  . .CC C . C C C

‘ 1 — .~~C”4+21 .0200 .0000 .10”” .2330 .0303
1~ 1 1 — .°0”44 C 1  .C CC .0020 .“ CCC .C” CC .3 2 C C
1 ” ~I” “ S X ’ 1.003 .300 .O C OC T .001 1.003 .“O”ZT .00~ .200 j•33~~
1” 7 1 — .11”?—26 .3003 .0000 .~~022 .0200 .000:

q l — .1122—26 .CCC~ .0000 .020 .C000 .0000
X~ . “‘ .‘C7 .7CC 0~ — .707 .7”’ • L C C Z T  .2I~ .0CC 1.200

i~ . 
~ •~~ 5 ’ 9 + 3 j  .2000 .0030 .00”” • .0000 .0003

1~ 13 1 .~ 5~9.C1 .2202 .0020 .3021 .CCC3. .0003
3’S X 1.337 .“~ 2 .7cVOCT .021 1.002 .02”ZT .02” .OOC 1.021

1° ~ 1 — .!0~ C~ 21 .C203 .0030 .t’CC .CCLC .0200
i~ 12 1 — .“'1S+71 .2232 .3200 .3C’7 .0300 .0070
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• V X . 2 1 , 3 3 0  .02021 1.001 .003 .‘“1~T .002 .“2 1.2”?

1” ~ 1 — .‘~~1~~’C1 .0002 .~‘CCC .“rrC .0200 .2000
- 1” 11 1. — . 2 15+C1 .3332 .3030 .10”~ .0773 .C302

V “35 .“5’ 1 .3CC .“ 0 0 0 T — 1 . 0 0 7  .5”’ .CC C I .rC” .2CC i. rC

2” “ 1 — .~~~1~~+C1 .2000 .1030 .2C”2 .COCO .031”

2” !C 1 —.!~~1(~s0l .0000 .00CC .C20 .00CC

3T”’~~
’ L N”  TOOK •43 SE3ONS .

V -

- i.
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Table 5.1 - VISCEL/ELAS Preprocessor
Input Data Elements

Oata Item

V 

1. TITLE

2. (IN ,IT IVEG)

3,* (ITYPE,IGEM,ISTR,NVERT,NwDS,NDBC)

4~* (IMAT ,NTIC,IAREA ,ITØR ,IYY ,IZZ,IMFI)

5. (IP ,IPRS,ITEMP,IGRADV ,IGRADz)

6. LINK - link after which execution is terminated

7. IPRINT - print parameter

8. ILABEL - relabelling parameter

9. ISHELL — coordinate selection indicator for shells

10. (Gl,G2,G3)

li. ACCELERATIO~I

12. Enter IMAT sets according to value of h YPE

EQ. 0 (E,G,a)

V 

. EQ. 1 (011, 0121 Dl4~ 
D22 , 0241 D44, D55, D56, D66, a1, a2)

• EQ. 2 
~
0

~~~
, 0121 013, 0141 

~15’ 0161 022~ 
0231 0241 025, 026 V

D33, 0341 D35~ 0361 1)441 045. D46, D55P 0561 066, a1,

a2, cs3)

13. IF(IPRS .EQ.0) enter no data, otherwi se enter IP RS pai rs :
V 

(ISID, PRESS )

where ISID Is the set identification number

14. IF(NT IC.EQ.0) enter no data ; otherwise enter NTIC pairs

(ISID,THICKNESS)
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TABLE 5-1 (contInued)

15. 1F(ISDT.EQ.0) enter no data; otherwise enter ISDT pairs

(ISID , TEMPERATURE)

16. IF(ISOY.EQ.0) enter no data; otherwise enter ISDY pairs V

(ISID ,Y-TEMP GRADIENT) V

17. IF (ISDZ.EQ.0) enter no data ; otherwise enter ISDZ pairs

(ISID , Z-TEMP GRADIENT)

V 

18. IF(IARE .EQ.0) enter no data ; otherwise enter IARE pai rs

(ISID ,AREA) 
V

19. IF(IMIIX.EQ.O) enter no data ; otherwise enter IMMX pai rs

(ISID, TORSIONAL CONSTMT )

20. IF(144Y.EQ.O) enter no data ; otherwise enter IMMY pairs

( ISW , Y-MOMENT OF INERTIA)

21. 1I~ “lZ.EQ.J) enter no data ; otherwise enter IMMZ pairs

(IStD,Z-MON(NT OF IMERTIA) 
V

V 22. IF(IMFLEQ.3) enter no data ; otherwise enter IMFI pairs V

(ISIU,PH1) 
V

23. ANS (YES OR NO) - IS THIS A PLANAR PROBLEM?

Enter 11 data sets

. EQ.YES (X,Y)

EQ.NO (x,Y,Z)

24. If (IBU~.EQ.Q) enter no data; otherwise enter IBUN sets (NODE ,IDOF , NODE ’,

I~h)F’, VALUE) 
-

25. ICLASS — class of structure
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TABLE 5-1 (continued )

25.A.l .EQ.1; enter NELM - number of type 1 elements

enter NELM data sets

($1 ,N2 ,NMAT ,IA REA, IPRESS, h EMP)

25.B.1 .EQ.2; same as 26.A

25.C.1 -.EQ.3; enter NELM - number of type 2 elements

V 
25.C.2 ; enter NELM data sets

(N1 ,N2,NMAT IAREA ,IZ,IPRESS,ITEMP,IGRADY)

25.0.1 •EQ.4; enter NELM - number of type 4 elements

; enter NELM data sets

(N1,N2,NMAT ,IAREA,IY ,IZ,ITOR ,IANGLE,IPRESS,ITEMP,IGRADY ,IGRADZ)

25.E.l .EQ.5; enter HELM - number of type 3 elements

enter NELM data sets

(NI ,N2 ,NMAT , LY , ITØR , IPRESS, IGRABZ)

25.F.l .EQ.6; enter NELM1 number of type 5 elements
V 25.F.2 ; enter NELM1 data sets

(Ni ,I12,N3,NMAT,ITKN,IPRESS,ITEMP,IGRADZ)

25.F.3 IF(NELM1 .GE IT) enter no data; otherwise enter NELM2 - number of type

6 elements
25.F.4 ; enter NELM2 data sets

(Ni ,N2,N3,N4,NMAT, ITKN,IPRESS, ITEMP, IGRADZ)
25.G.l .EQ.7; same as 27.F

25 .H.l .EQ.8; enter NELMT1 - number of type 7 elements

25 .H.2 ; enter NELMT1 data sets
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I

TABLE 5—1 (continued)

I
(~‘1l ,12,N3,NMAT ,ITKN ,IPRESS,IGRADz)

I 25,H.3 IF(NELMT1 .GE.IT) enter no data; otherwise enter IELMT2 — number of

type 8 elements

I 25.H.4 ; enter NELIT2 data sets

(f l  ,i2 ,~l3,M4,NMAT ,ITK~-1,IPRESS ,IGRADZ )

25.1.1 .EQ.9; enter NEL -l1 - number of type 9 elements V

25.1.2 ; enter NELM1 data sets

(N1 ,~12,N3,AI4,NMAT ,IPRESS,ITEMP)

25.1.3 ; IF(MELIII.GE.IT) enter no data; otherwise enter ~4ELM2 - number

of type 10 elements

25.1.4 ; Enter NELM2 data sets

- 
(Ni ,N2,(~3,N4,l5 ,’~6,N7,N8,lMAT ,IPRESS,NTEMP)

~5.J.1 •EQ.l0; enter NELM1 - number of type 11 elements

; enter NELM1 data sees
- 25.J.2 (~11 ,N2,~3,NMAT ,ITKN ,IPRESS,ITEMP,IGRADZ)

25.J.3 ; IF(IELML GE.IT) enter no data
- 

otherwise enter ~ELM2 - the number of type 12 elements
- 

25.J.4 ; enter NELtI2 data Sets

(Ni ,M2,:43,N4,NMAT IITKN,IPRESS,ITEMP,IGRADZ)
25 .K. 1 .EQ.ll; enter NELM1 - number of type 13 elements

25.K .2 ; enter :IELM1 data sets

.- (Ni ,N2 ,N3,NMAT,IT KN,IPRESS ,ITEMP )

25.K.3 ; IF(NELM1 .GE.IT) enter no data , otherwise enter N ELM2 -

the number of type 14 elements

25.K.4 ; enter NELM2 data sets
- L .

V (Ni ,N2,N3,N4, NMAT ,ITKN,IPRESS,ITEMP)

ii 
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TABLE 5-) (continued)

25.L.l .EQ.12; enter ~ELM1 - number of type 15 elements

25.1.2 ; enter NELM1 data sets

(Ni ,N2,N3,NMAT ,ITKN ,IPRESS ,ITEMP )

25.L.3 ; IF(NELM1.GE .IT) enter no data; otherwise enter NELM2 -

the number of type 16 elements
V 

25.L.4 ; enter e’1ELM2 data sets

V 
(Ml ,N2,N3,N4,NMAT,ITKN ,IPRESS,ITEMP)

25.M.1 •EQ.i3; enter NELM — the number of type 17 elements

25.M.2 ; enter NELM data sets

(Ni ,N2,NMAT,ITKN ,IPRESS,ITEMP)

25.N.1 ; enter NELM data sets

(N1 ,N2,NMAT,ITKN,IPRESS,ITEMP ,IGRADZ)

26. IF(IP.EQ.3) enter no data; otherwise enter IP data sets
V 

(i~ODE,1DOF ,VALUE)

V 27. ISUCA

28. IF(ISUCA.NE.0) enter 3*, 4*, followed by applicable data items 14-23 26-27.

This is the method of inputting the time dependent material properties. The

termination of time dependent properties Is indicated by setting ISUCA 0.

29. ANS - Response to question “DO YOU WANT A SUMMARY OF THE INPUT DATA (YES

OR NO)H

30. ANS - Response to question “IS THERE ANOTHER DATA CASE (YES OR NO)”
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I TABLE 5.2 Types of elements available for different cases of

structures (element type numbers are shown in the
T shaded squares)

Column number 1 2 3 4 5 7 8 
V

I

de.cr ipl.o n 3 ~ 3

- 1 Planar $r.~

- 
2 Space Iru s s I

3 Plan .r frame V

4 Space fr ame - 4 -

5 Gridw orli tra m.

6 I~l,ne •~rc~s 5 6

— . 7 Plane st rai n 5 6

8 Plate bendrng 7 C 
—

— . 9 General solid p. ~~

10 Gener a l shell; bending , meMbr.n. ii 12

11 Genera l shct l , mem brane 13 I 14

12 S~ l;cf of is ,o lut ion 5 15

13 Shell of rev olution , memb ri ne

14 Shel l of p. - o luti o n ; bendin a, n’cml~rane j t ~ — I _i

L

I
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6. SATANS

6.1 Introduction

The SATANS program solves Sanders ’ nonlinear shell equations for shells of

revolution by means of a finite-difference approximation in both spatial and

temporal variables . The theoretical development for the program is described by

references (9) and (10).

The governing equations are reduced to coupled sets of four linear second

order partial differential equations in terms of the shell meridional coordinate

and the time by expanding the surface loads and the dependent variables in terms

of appropriate fourier series. The nonlinear terms are treated as pseudo loads.

The spatial and temporal derivatives are approximated by finite difference

operator having orders of error of the increment squared . A modification of the

V Houboit implicit backward difference scheme for time derivatives is used to insure

stability of the numerical determination of the time response.

The applied loads may consist of any combination of pressure loads , thermal

loads, and boundary loads and Initial conditions that are symmetrical about a V

datum plane In the shell. V

6.2 SATANS Input Data Preprocessor

V The SATANS lOP operates in the demand mode and allows the user to supply

unformatted input data in a program-controlled logical sequence. The lOP performs

some elementary checks and writes a formatted input file for the SATANS analysis

program.
V 

The hOP operates in either of two input modes: interactive and data file

V modes. In the Interactive mode the lOP prompts the user for data elements which

are then entered from the terminal. In the data file mode the user pre-prepares

1 6-1 
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the responses to the IDP input requests and saves them on a cataloged file. The

lOP wil l then by-pass all prompting ; and , will read the unformatted i nput from the

data file.

In either mode the lOP will print a summary of the SATANS input. This summary

is actually obtained by reading the formatted SATI<NS input file thus providing a

check on both the correctness of the data i tems and the file structure.

The input data i tems required by either mode are the same. These data items

are presented by Table 6.1.

6.2.1 Interactive Mode

V The IDP is executed in the interactive mode by responding “NO’5 to the query ,

“Do you want to enter data from a data file?” The LOP will then lead the user

V 
- through the creation of the SATANS input file by prompting for data elements which

the user is to enter from the terminal device.

The LOP will set certain parameters by default according the users specifica-

V tion of a static or dynamic analysis. Thus, for example the parameters that are

used only for a dynamic analysis are not requested i-f ISORD = 0.

V 
6.2.2 The Data File Mode

V 
The data file mode allow s the user to pre-create the responses to the IDP

requests for data according to Table 6.1 and thus to completely bY—pass the

prompting mode. In either the data file or interactive modes, the user may

request that a summary of the input data be printed at the terminal.

[
V The new user may find it convenient to use the LOP in the full prompting
V 

interactive mode as a teaching aid. The LOP will ful ly describe each of the

data elements, and will provide the logical branches for input data .

6-2
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6.3 Changes to Standard SATANS Input Data

The SATANS program in the form described by reference 10 utIlizes a minimum

number of parameters for problem description , but, involves the user in defining

loads , stiffness variations and geometry by means of user provided FORTRAN Sub-

routines. This choice certainly lightens the program developers task ; but, nay

impose an impossible burden on the engineer who is not also a programeer.

The task of providing the necessary data generation modules is formidable,

and beyond the scope of this effort. An attempt has been made to assist the user

to some degree, however by defining the mode numbers to be considered in the

solution (item 3 on table 6.1), and by including a subroutine for the generation

of the geometrical parameters for the more coumion shell shapes including the

sphere, cone and cylinder. The user is requested to define the shel l type and

the associated geometric parameters by input items 11 on Table 6.1.

The explanati on of the Input parameters requested by the IDP for the various

shape options is gi ven by figures 6.1, 6.2 and 6.3 for the sphere, cone and

cylinder , respectively. The user is referred to the users manual , reference 10

for a description of the shell parameters for the case of a general shell of

revolution .

6.4 User Prepared Subroutines

The user must provide subroutines which define the surface pressure, the

thermal loads, the stiffness and the initial condition. The function of these

subroutines is described below.

6.4.1 Stiffness

The stiffness parameters are calculated by the subroutine:

6-3
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8DB (K, B, 08, 0, 00)

The nondimensionai. stiffness quantities b , db/d , d , and dd/d~
are defined in BDB f o r  each meridional station. The correspondence
between the stiffness quantit ies at the Kth station and the FØRTRAIJ
variables is as follows :

B = (b)
~ 

= (B)
K/(E

h
o)

~~ ,db~ ( dB ) ( a )— ‘d~~K ds K E b

D = (d)K 
= (D) K/ (E h 3)

D -  1dd \ — ( d~D’~ , aD ‘d~ ’K ‘ds 1K’E h3
0 0

where

B = j ’EdC/ (l -u2 )

D = J’C~EdC/ (l-v2 )

6.4.2 Surface Pressure

The surface pressure s for the MNMA X fourier coefficients are to be defined

by the subroutine:

PLOAD (K )

The nondimensional Fourier coefficients of the meridional,
circumferential and normal components of the pressure load , p

and ~(n) respectively, are defined in PLØAD for each mer idional
station as a function of the Fourier index.

Px(M) = (~
(n)
) = (~5~~~)~ (a/oh)

PT(M) = = (q (fl ) ) (a/oh)

N = 1, 2, ... M1~MAX

PR(M) = = ( a/ o h )

Note that these are stored as functions of N only .
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I 6.4.3. Therma l Load

The thermal load and moment coeffic ients are to be defined by the subroutines

TLOAD(K)
The nondimensiona]. Fourier coefficients of the thermal loads

~ 
(n) (n) d 

~~~ 

(U )
) and a~ 

(rn,~~~~) are defined in TLØAD(K)T , m
T ‘d ~ T

-V
for each meridional station as a function of the Fourier index. The
FØR~I’RAI~ variables are defined as follows:

T’r(M~ = (-t (n)) = / (n)
T K ‘5T ~ :‘~~° ‘~ ~1~ 0 0

(n)
DT(M) (-a- (t (n))) = (d€9~d~ T K ds

(n)~ - (~ 
(n)) (a/a h 3)EMT(M) = (mT ‘K T K 0 0

(n)
d , (n) 

dna,
Dl,ff(M) ( I s

T ~~~ 
= ~ ds ) (a

2
/ah 3)~

• 6.4.4 Initi al Conditi ons

For the case of a dynamic response the initial conditions are defined by the

subroutine :

INIT L

/ac )
0 0

(n)\ 
-Z(I ,L) (z j

~~
- 

W~~~(E
0/a~0)

h 3)
.s 0 0 ~~~ K

I = 1,2,3,4

L = 1,2,
S.

(n) 
d ~~

(n 1) 
( KMAx+2)*(MNMAX )

dz
ZDØT(I,L) = ~ cit & T0 

~~ (E0/a~0)

w~~ ~~~~~~~

~~~~ (a/~0
h
0
3)

S
- K

The index L runs from 1 to KMAX+2 for NN(1), and from 1+KMAX+2 to

~~K14AX+2 ) for NN(2), etc. The first element for each value of n
corresponds to the Initial ficticious station, the next element
corresponds to the first station on the shell, etc.
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6.4.5 COMMON Data Blocks

The parameters required to define the variables , • and the

variables themselves must be made available to the various subro~tines. Generally

speaking these data elements are transmitted by NAMED COMMO N statements. The

data elements and the associated NAMED COMMON are presented by Table 6.2.

• 6.4.6 User Definition of Subroutines

Due to the unusual nature of this program the user must modify existing

subroutines prior to execution of the SATANS analysis program. The user thus

proceeds in a radical ly different manner to execute SATANS than is used to

execute the other programs. Rather than using the normal @XQT statement first

proceed by making the following system coimnand

@ADD SYMPOSIUM*PROGRAM .SATANS

This statement will copy several elements into the workspace including the

following default syri~olic elements for user prepared subroutines:

!7

S . ~JT~~ E !~ 3(’  ,3 ~~~~~~~~~ C, ”~~)

~~~~ ~~ ‘
~ A 4 E °
.~

I/!~L!~ /TKt , ,~ LA s T , CHA P , :I~ C,!L:r
446 ’

3/!L1’/~!L • ‘
~ A 4 f 3

“ • r — ~~~~-~ — 
~~~~~

C A q E ?
V.
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The user may now modify any one of the syn~olic elements by using the

U of M text editor (as we will demonstrate in a later section).

6.4.7 SATANS Analysis Program Execution

Once the user has completely defined the desired subroutines the SATANS

analysis program Is executed by the coninand :

@ADD XQTSATANS

followed by the addition of the input file wi th the conmiand

ØAOD FILENAME.

As in the other analysis systems, the user may wish to @SUSPEND and @RESIIME .

Let us suppose that the IDP had created the input file SAT~UT then the program

would be executed by the comands

@SUSPEND

@ADD XQTSATANS

@AOD SATØUT.

@RESUME

If you are curious about what the element XQTSATANS is doing you may list

It using the text editor.

6.5 Example Problem

Consider the problem of determining the linear static response of a cylindri cal

shell subjected to the edge moments as shown.
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cosno (n 0, 2, 5 , 20)

E 3 0 x 1 0 6 ps1

t = l i n c h

All surface pressures , thermal loads and initial conditi ons are zero.

6.5.1 Creati on of SATANS Input

We will use dimensional input , and will request dimensional output. The

-. 
interactive execution of the lOP is as follows ; where the data file SATIN

.. is to be created.

4

I
I
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•*QT S NPOSlU P*EP~~CUSOR. UTANS

•*CSS PREPROCESSOR FOR SATAJIS 000•*
~O YOU VANT NINiNLIS PROIPTINO (YES OR NC)

NO

TER NANE OF 3UTPUT DATA FILE
3*10~J?

EC YOU VAN? TO DITER DATA FRON DATA FIL E (YES OR PlC)

DI?ER PRONLDI DESCRIPTION ( .LZ.72 C(ZS)
CYLINDRICAL TEST CASE

CONTh~ . IMPOm1AT ION-
~~?ER THE DATA SET (I SORD.K?4AX,NIPIAX.NAxN)

I lORD- ANALYSI S TYPE WDZ CATOR
• IQ.O. STAT IC ANALYSIS
•SE.I.iDYNANIC ANALYSIS
OSAX ~NO OP ~ QIMLLI Y SPACED NERImIM. STAT IONS
)ImM~NO OP FOURIER TERMS USED TO DESCRIBE B.C. AND LCA DS
NAXN sWO OP FOURiER TErISS IN Sa.UTI3I

~~TER m h OVE WINNERS

STA?IC ANALYSIS .

DITER THL.DATA SET (L~ I*X.LCINAX, I ?~~AX. DD.OAD. EPS)
I.NI*X N0 OP L~~ D IMTDISITILS
LOISAXRWC OF L~~ D I$CROI T REWCTIONS
iTNIAK~NAX ND OF I1E~~TIONS
DU.~~~~LORD I$CR I~~?
EPS •~~NVTRS~~CE CRITERION1.1.1. 1.. 5.

•NIY$ICAL PROPIRTI LI-

ME P~~PERTIU (I.E. L~~ D$ O~~~ £TC) IN DINNISIONM. ~~~~(Y~~’ON NO)
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I
I

?ER ~~ISSONS MTIO

I

t NI?ER TNL .M?A SET CS INO.~~.AST. t1w. cHAR)
I S1~ O .~tr. sr *~~s

V.ASb~REP. *ODILU$ OP N.AST* CITY
Till uiRU. 1HI~~NESS

I ONAR .ONARACTERISTI C ~~LL. DIIS SZ DI
I I..I..I..S..

I IS THE OUTPUT TO BE IN NCNDIMDISIONM . PO~~ (YES OR NO)
YES

- ~OhJIDARY COlD! Ti 015-
Is ~~~~~ ~.3$ED AT INITIAL STATION (YES OR h0

ED YOU WI SH TO TER OILY THE DIANONAI. ~.NlUlTS OF 04!SA AND LANDA
MATRICES YZI OR NC)

In
?ER THE N..ER~ ITS OP 11(1 ONaA MATRIX (BY RDVS) At NE

FIRST STATION
~~V I
I ..O.aQ..O.

-

~~V 3
-- .O•~O•a~t.nOs~RDV 4

TER THE NMIUITS Of THE LANDA MA TRIX (BY ROVS) AT iRE
FIRST STATION
ROV I

ROy -S
O.a O.aO..O .

- .  ROV 3
e.. Sap DapO.

_________________ --

WT~~ 1.~~ERTS OP THE R.-VECIDR AT IRE FIRST STATION

IS SNU.l. ~~ IOIED AT YINM. STATION (YES ON MO)

ED YOU MilK TO ERTER ONLY HE DIASONAL L ERTS OP 04~~A AND LANDA
MATRICES (YES ON NO)

~~~ TIht ~imoSm N~~~~~TS OP THE ONEGA MATRIX AT IRE LAST STAT! Cl
O.a 5.. L•eO.

TER DIASOSIM. LlK ?I OF IRE LMIDA MATRIX AT iRE LAST STATION

~~~~~~~~LL

OF IRE N.’ VICTOR AT TIE LAST STATION
S..S..O.k.SI

a.
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~~~~~~~_ • _ ~~. — ~
_  

- — 
‘~~~~~—- ,~~~—-,~~~~~~~~~ .—-~~ -- ‘ 

- ~~~~~~~~~~~~~~~~~~~~~~~

•llJTPUT CONTR~ .—DITER- THE DATA SET (NTSOSAX. IPRU, IPRINT. IMODE)
NTIPlAX~ lO OP MIGLLAR POSITI ONS C I. E.6)
IFDII ~PRZN? PRIQUDICY ALONG A NERIDION
IPRINT.SQ.Llf ION PRINT FRNOUDICT
h OVE -RODS DATA INDICATOR
.~~.O SLIMED OUTPUT.Ia.I MODAL OUTPUT

0.1. 1.1

- GEONETRI C PARAMETERS-
DITER GEOMETRY ~~DE NLNBEN

.10.1 SMIERE

.10.0 CONE

.10.3 CYLI1IDEN

.EQ.4 QEPERAI.
3

YOU RAVE SPECIFIED CYLINDR ICAL GEOMETRY
DITER IRE DATA SET ~~~DIUS.L 0TH

SO IOU VAIl? A SUSIARY OF INPUT DATA (YES OR NO)
YES

I~~ e SUMARY 0? SATANS INPUT se~~
CYLINDRICAL TEST CASE

•CONTR~ . INPONSAT ION-

NSAX~~ 50
hISSAX~ 4
MAIN~~ 4
L1I~~~~.. I

I

____ 
~~~ e

?B~~ 4 .00100
~~~~~ .10010.11

4 .500.0.01
IT~~S.  0
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r 
- - — 

~~~~~~~~~i i
I
I

-~~IYSICAL PARAM ETERS-
MU q .30000.0.
$100 ~ .10000.01
D AS? ~ .10000.0*
ThI~ X • .10100.01
ONAR a .50000.05

-OUTPUT CON1~~~ PARAMETERS-
INOD E u~

NTPMAXs 0
IPREQ 1
IPRINT. 1

-MODE M~.NBENS-
THE FILL OVLNG MODES ARE IN~~.UDED IN THE ANALYSIS

0 2 5 20

-BOINDARY CONDITIONS-
FIRST STATI ON
-OMEGA MATRIX-

.10900.01 .00000 .00000 .00000

.00000 .10010.01 .00000 .00000

.00000 .00000 .10000.01 .000*0

.00000 .00000 .00000 .00000
-LANDA MATRIX-

.00*00 .00000 .00000 .11*00

.00000 .00000 •00000 .00000
• .00000 .00000 .00000 .00000

.0*000 .00000 .00000 .10000+0*
-~~~~ VECTOR-

.01110 .000.0 .000*0
LAST STATION -

-ON~~~ MATRIX-.000*0 .00000 .00100 •USII
.11101 .10000.01 .01111 .01IlS
.1100* .00000 .10100.11 .00.00
.000.0 .00*00 .01100 .0.01S

•$. OA MATRIX•
.10000.0* .00110 .0110. .0.0.0
.0*1*0 .00*0* .0.111 .OOSSS
.1111* .00000 .00000 .000*0
.00000 .1010S .01000 .1*110.11
• ii. V~~TOR..1100* .000,0 .01001 .21111—Il
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— — — ______ — - - auuIp~~

- SEOIITRI C PAR ETERS-

CYLINDRICAL GEOMETRY
RAD1U~~ .51110.02
LUSSII~ .50110+1*

IS THERE ANOThER CASE (YES OR N13)
ED

6.5.2 Listing of SATANS Input File

The SATANS input file created by the IDP i s as fo l low s :

~~~_~~TOUT.
7
ED 2Gb 0S~06-10sI0-C l0)$FED! T

CYL1NSS%RCM. TEST CASE
1 0 $ 1 0 I I 0 S 20 4 4

1 0
.31001.10 .10101.01 .10000.01 .10000.01 .50000+00 .00000
.10001.01 .10111.01
0
• a s so
.1110011 0.01 .00000101 .00000011 .00100110
.11110*00 .11101111.01 .11001100 .000*0*00
.11001111 .11101501 .100*0111.0* .00101101
.110.0101 .00011101 .10101101 .00050090
•S*~~~I*l .11110010 .10111111 .00001015
.0011000* • 0100010* • 01110111 • $0100000
00100000 • 00010100 • 01111111 • 00000005
.01111100 .00111010 .01111000 .11000101401
.11110001 .01000015 .00001110 •OOSIISI1-01
.501*0*00 • 0.00*10* • 10105010 • 00010110
.00011110 .10111100.01 .100001*1 .000050*1
.I*ISSOIS .01111110 .10010510.11 .01001100
.11111111 .00010105 .00110011 •100100l0
.10111111.01 • 00011000 • 00110100 • 05051,00
.01100011 .00000001 .00000110 .110001SO
.01111001 •0S000100 .00115001 .01000000
.11111*00 .00110000 .00151110 • $0000101.01
.00111011 .00000000 .00500000 • 2000100S-01
3

•915101I* .51110.02
ROF AT LINE 26

DID EDIT SO LINES . OUTPUT
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6 5 3 Modification of User Prepared Subroutines

The default symbolic elements for the subroutines are brought into the

workspace by the coninand

@ADD SYMPOSIUM*PROGRAM .SATANS.

Considering the listings of the symbolic elements presented In section

6.4 .6 we see that only the stiffness subroutine BOB must be changed.

Since the input is dimensional we must define dimensional quantities for

B & 0 which are constants given by

— Et

C - v

Et3 Bt2

12( 1 ~~~~

The subroutine BOB -is thus modified as follows using the text editor.

i~~i~~~05#lO 1S$ 15’ CC0)SF I 
-

EDIT

“to

S$~~SOUtI $E RDOCK.I. D0.D.DD)
UAL MU

1#II.3*~ TI~~. D AST.~~1*R. SIaO#ULI S
R~~ U.U&( 19)aV~

( 10). VII 1l).W( 1S).~~( 1S).VI( 1S).U3( 10).V3( IS)aV3( 10)

RITIIM

E0? AT LIW E S  - -

OIL*
RETUSI

OIL
3#~~.1?lD~.

I
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a

IU.D3AL ~1ARACTER SEQUDICE
0
INPUT

-
,

EDIT

Hu st ./ (t . .3 •2)
_

t 8/1 2.
D8~0.
DD I.

0!
~~ b EDIT 10 ~ ~~~~~~~~ ~~~~~~~~~~~~

6.5.4 Analysis Program Execution

The analysis program is executed using the data file SATANSIN. as input as

fol lows :

•~~sPDID
•ADD XOTSATRNS
•AIV SATOUT.

UAMIMZ. PRINT. DD.ETE. OR H~ .Dt ..L
DI?

lISA, NAP. SATMIS

•ZQT SATAMS

STA MS N I H  M $T  O S  M S  N T  M S T

‘Li
StA MS NIH I S S ?  * 5  M S  N T  M S T

1 .111-14 .335-Il ‘lOS -.167•fl .1*0.01 .310.01 .050
I -.310.03 ~1I~ .I* Ill -.761-SI .13641 .7eV-Il III
3 —.311.03 ~$7R—I4 050 —.179.15 .556 03 •16?•53 .101
4 -.310.13 .659 05 ~SlS •.4*1-07 .131.04 •393-IS .155

- -

~ tANIVT.. PRINT. DILETE. OR HO D? 1.
EDEN!? UN* -

SDIT BYS lIIAfl S I DISR
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• 6.5.5 AnalysIs Program Output

The printout of the analysis program for this example problem is as follows .
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RMA X

I”- RMIN 
ANGLE (DEGREES)

_  /

FIgure 6.2 ConIcal Shel l Parameters
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RADIUS 
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LENGTH

FIgure 6.3 Cyl Indrical Shell Parameters
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Tab le 6.1 - SATANS Preprocessor Input Data Elements

1. 72 Col umn Title

2. ( ISORD, KMAX , MNMAX , MAX M )

3. (NN (I), I a 1 ,MAXM)

4.A If (ISORD .EQ.0) enter following data set ; otherwise go to 4.B

(LSMAX , LCHMAX , ITRMAX , DELOAD, EPS )

4.B If (ISORD .GT.0) enter following data (LSMAx, ITRMAX , IC, TEEO , DELOAD,

EPS I ITAPE)

5.A Answer (Yes or No) to query “Are properties in dimensional form?”

5.B Enter PoIsson ’s Ratio

5.C If answer Is “no ’ enter the following data set

(SIGO, EL AST, TKN , CHAR )

6. Answer (Yes or No) to query: “Is the output to be In nondimensional form?”

7.A Answer (Yes or No) to query : “Is the shel l closed at the first station?”

7.B Answer to query ‘Do wish to enter only the diagonal elements of the OMEGA

and LAMDA matrices?” (yes or no)

7.CY If answer is “yes” enter

7.C.1 Diagonal Elements of OMEGA

7.C.2 Diagonal Elements of LANDA

7.CN If answer is “no” enter

7.C.1 All elements of OMEGA (by row)

7.C.2 All elements of LAMDA (by row )

7.C.3 For either ‘yes ’ or ‘no ’ enter elements of EL-VECTOR

8.8 Same as 7.B

B.C Same as 7.C
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Table 6.1 (Conclud ed )

9. (NTHIIAX , IFREQI IPRINT , IMØDE)

10. If (NTHMAX.G1.O) enter data set (ANGLE(I), I 1, NTHMAX)

11. Enter GEOMETRY CODE (IGEOM)

.EQ.l Sphere

•EQ.2 Cone

.EQ.3 Cylinder

.E~.4 General Shell

11.1 If (IGEOM.EQ.1)

(PHIMIN, PHIMAX , RADIUS) —

11.2 If (IGEOM.EQ.2)

(RHIN, RMAX, ANGLE)
11.3 If (IGEOM.EQ.3)

(RADIUS, LENGTH)

11.4 If (IGEOM.EQ.4)

l1.4A DEL

ll.4B KMAX SETS (R, ONT, OMXI, DEOMX, GAll)

12. Answer to query “Do you want a sunm~ry of the input data?” (Yes or no)
13. Answer to query “Is there another case?” (Yes or no)
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Table 6.2 COMMON Data Elements 
- 

-

COMMON Data Elements

/BL32/ TKN , ELAST , CHAR , SIGO

/BL15/ MU

/BL1 7) DEL

/IBL2/ NN(lO)

/IBL1) MNMA X

/BL3/ PR(lO), PX(lO), P1(10)

/IBL4/ (MAX , KL

/BL5/ 11(10), EMT( 1O), DT(1O), DMT(lO)

/BLlOl / ZO(4 ,220) , 22(4,220), 23(4,220)

/BL100/ SORD, TEEO

/IBL9/ MAXM

L 
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7.0 SAASIII

7.1 Introduction

SAASIII , is a general purpose finite element program for the stress

analysis of axisymmetric and plane solids wi th different orthotropic tempera-

ture.dependent material properties in tension and compression. The program

theoretical and user information are presented by reference (11).

This report describes the execution of

(1) An interactive input data preprocessor which produces the formatted

input data file for the SAASIII analysis program.

(2) The execution of the analysis program on the University of

Maryland UNIVAC 1108.

7.2 SAASIII

The SMS IDP operates in the Demand mode and allows the user to input

unformatted data in a program-controlled logical sequence. The IDP performs

some elementary error checks and writes a file which contains the formatted

input modes, interactive or data file; and , further allows the user to control

the amount of computer generated prompting in the interactive mode.

In the interactive mode the IDP Issues prompting Information which is

displayed by the terminal device. The user then inputs the requested information

directly by means of the keyboard in unformatted form; I.e., the data elements

are delimited by commas. This interaction continues until all 0f the input

requirements have been satisfied . In the data file mode the user prepares the

unformatted input to the IDP; and , then informs the lOP the name of the data

file. The IDP then reads the input data directly from the data fil e in exactly

the same sequence as the Interactive mode; but , completely bypasses the prompting

7—1
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In either mode the sequence required for the IDP input Is shown by

Table 7.1. For the most part the input data elements have the same names and

meaning as those variables defined in the program users manual . However it is

recommended that the interactive mode be executed initially with maximum promp-

ting in order to completely define each data element.

The user will note that the lOP does not request all of the data items

described by the user’s manual . Specifi cally the IDP does not request any

parameters which are associated with plotting .

7.2 .1 Interactive Mode

In the interactive mode the IFP sets up a question—answer dialogue

with the user. The lOP defines a data set to be input and then accepts the input

in unformatted form directly from the terminal keyboard. The SMSIII IDP has

ti~ levels of prompting which are controlled by user request. The minim um

prompting mode requests data elements by displ aying the data element mneumonics;

while the maximum prompting mode defines each of the data elements.

In either the interactive or the data file mode the IDP creates a

formatted input file for the SAASIII analysis program. This file which is

stored on a mass storage device must be identif led by means of a file name. The

program thus requests the user to enter a name for the file. The IDP will then

catalog the file; and , an error will result if the file already exists. The

user should note that the f i l e  is cataloged as a private file and may be named

using read keys as follows : 
-

QUALIFIER*NAME/KEY1 /KEY2/

where KEY1 is the wri te key; KEY2 is the read key. The user is cautioned to

retaIn these keys In a secure place , if used .
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7.2.2 Data File Mode

I In this mode the user prepares a data file containing the responses
to the lOP either off-line using a paper tape or tape cassette; or on-line

I using the text editor. The data elements are described by Table 7.1. The pur-

pose of this Input mode Is to allow the user to prepare an input file for the

I IDP so that the prompting produced by the lOP can be bypassed.

The IDP will query the user to determine If the data file mode Is to be

I used. If so , the user is requested to enter the name of the file containing the

prepared file of unformatted input. The lOP will then read from this file to

satisfj read requests completely by-passing the interactive prompting.

Occasionally the user may make an error in preparing the data file

which will cause a read—error in the IDP , and an error exit. The information

printed by the system at this time will be of littl e assistance in identifying

the data elements which are in error. A recommended procedure at this point Is

to place the lOP in the prompti ng mode; but to cause the lOP to read the pre-

created data file. This can be accomplished by responding “NO” to the question

“DO YOU WANT TO ENTER DATA FROM A DATA FILE?” . Then in response to the first

prompt for data the data file is added by the command

@ADD QUALIFIER*NAIIE

The IDP now prints all prompting, but reads the data from the data file.

It is then possible to identify the data elements in error by noting at which

point the error exists . -4.
7.3 Examples

~ , The SAASIII examples are taken from reference (11).

-i
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7.3.1 Hollow Cylinder wi th Uniform Internal and External Pressure

(Lame ’ Cylinder )

The four element ideal ization of the cylinder is shown by Figure

z

7 8 92 -  r ’iH ® ®
- 

~~~~~~~~~~~ 

®

C
O

Figure 7.1 Four Element Ideal ization of Cylinder

The loads and physical parameters are as given below

~~~~ 

= 5000 psi

00 
= 10,000 psi . -

E = 3 x l O 6 psI

r1 = l i n

r0 - 2 i n

v - .3

7.3.1.1 Interacti ve Mode

The Interacti ve Input mode for the creation of the formatted

SAASIII input file is shown below , where the for,natted file is to be called 
- .

LAME

_ _ _ _ _ _ _
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I 1~10S1.

o LOS IISS 3*.159B.O

1 ACcOUIT $%IWER? •RLV ~ 1*jtR. 
201 1~~HARRYa S~ (AIFT~~ a .~~

P*SS~~ID?

TAPE USERS SEE 111VS. P OVR DUE- T*PV
RI~~1DI __~1*YES •S#11174 $2111133
IQUAL i~~~~I1L~

1 NEW ~~~~SMCE CREATED
RFAUV

PREPROCESSOR FOR SAAS3 *0*

TER NANE OF OUTPUT DATA PILE
I J.~IE

i CO YOU VAN? TO DITER DATA FONS A DATA FIL E (YES OR NO)

CO YOU VAN? NININUI PRORPTINU (YES OR NC)
~Mg

1 NOV NAIIY CASES?
J ~1

~~IAT IS THE TI TL E FOR 041$ CASE?
LASh CYLINDER

-CORTIO. PARAMETERS”

DITER PLANE STRESS/STRAIN OPTIOR
.10.0 NEITHER
.10.1 PLANE STRAIN
.10.1 PLANE STRESS

DITER ILISER OF NOR -LIN EAR APPRO)CIISA?IORS
-I

DITER. THE NE~ 4 SDIEMTION PARAMETER
.10. 1 FOR WERE GREERATION

I $

~~~~TER 1111 DATA SE? (I TCARDS. I PCARDS)
.10.0 DATA ON NODE CARDS
.1Q..I DATA ON TAPLI4

I .10.-I CONSTANT PROPERTI ES

i DITER MTA..SET (INAT.IPRESS.IREIAR)
I *11*? •NLMBIR OF DI YFERUIT MATER IALS

IPRU~~NLNBER OF BOIRIDARY PRESSURE CARDS
IIK1A~~$1.NB1R OF BOUNDARY REEAR CARIS- 1
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ENTER DATA SIT_(TREP.NTC.NFRLQ)
TRIP ~RI?~~UICE TENPERATURE
NTC NUN$ER OF TENSI3I,CrMPRESSIOR APPROR
NFREQ C CALCLLATE FREQUENCY IF • £0.1)

10.?
0.a OpO
-MERE GENERATION PARAMETERS-

ENTER THE DATA SETi
(WAX I. MAXJ. NLSEG. NBC. NZ4AT. NIT. PCI. PC ). 1CM. J ON)

NAX I — MAX I
NAXJ - MAX 1
NLSDI - NO OF L IME SIflN EN T CARDS
NBC - MO OF BOUNDARY CONDITI~ JS CARDS
ISAT - NO OF MAT ~.OCK CARDS
NIT - NO OF ITER ATI ON S
PCI • POLAR PARAM ETER I
PCJ - POLAR PARAM ETER 3
ION - I CUNV NOD
JON • J CUN V MOD

3. 3. 4. 1. 1. 0.0. 0, O# 0
-L INE SE~ SDIT INFOJ*ATIZJN-

POINT COORDINATES IN 11(1 (I.J )-SPACI AlSO (R.E)-SPACE ARE TO at
ENTERED ACCORDIIIG TO THE VAL UE OP A CONTIO. PARAMETER. N $

IF • EQ. 0 ENTER ~~LY FIRST POINT TO DEFINE A POINT
IF sEQ. 1 ENTER FIRST AND SECOND TO DEFINE A LINE
IF .10. 2 ENTER FIRST AND SECOND 10 DEFINE A DIAGONAL
IF .10. 3 ENTER THREE POINTS TO DEFINE CI RC$LAR ARC VI TH

FIRST AND LAST DEFINING ENDS
IF .10. 4 ENTER CR. E ONLY TO DEFINE ARC WITH THIRD PO INT AS CEN TE

R
ENTER 4 DATA SETS
(N)
(I I . JI . R $.t 1. ... .  I3.J3 . R 3 .E 3)

1. 1.1.. 1.. 1. 3. I.,.

1.3. $..I..3a3.Oa~~
O,

3a 3i1.a I.a3aI pP p p l.

3. 1.0.~ 1.. 1~ I .~ I.
•IOWMaY ~ORDItIQN INFDIVSATI3J-

DATA IS. READ TO ASSISI BOUNDARY CONDITION TO A S.OCK OF g.UIENTS
BOUNDED BY l ie IS9JI.J2 .
ENTER .. I DATA SETS (I$.I2.Ji.J2 CODL. xn.XE )

liqIl  DR J1.Jl TO DEFINE A L INE
11.12 AND 4$uJ2 TO DEFINE A POINT
KR AND XE ARE FORCE AND/OR DI SPLACENENT S ACCORDING TO CODE ~~ .UEAS FOLLOVSI

CODE KR XE
• R•I.QAD Z-*.OAD
1 R• DI SP E-LOA D
• R-LOAD E-DI SP
3 R-DISP ~~~~~~~~~~~~ 

-
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I
I
I 1a3a1a1.Ra0..I. —

1a~%. 1_ ip .p p .pp . - -

NA iAL~~~~~~~~~~~~ IIIFOENATION-

I ENTER 1 DATA SETS (WATI D.NINI .MAXI .MINJ.NAXJ.ALPNA)
I KAT1D NATERIAS. I.D.

MINI~ M INIW IM I
1 *A~~~ ISAXIMIM 1
I WIN~~ SSININLN

NAX~~ .MAK IWLH J
N.PNmNATERI Al. PROPERTY INOL IWATI ON

1 1.1.3.1.3.S.
I ~~NAY~~t~~~PROPERTY INFOIVIATI 04-

I THE PROGRAM ALL.OVS FOR TIlE GENERAL CASE OF A TDIPERATURE VARYING

I ORTHOTROPIC MATERIAL WITH DIFFERENT PROPERTIES IN TENSI ON AND
COM PRESSION. FOR THE GENERAL CASE THE MATERIAL PROPERTY INFC~~SATI04
IS~ TO BE ENTERED USING FREE FOIVIAT IN PXAC1LY THE ORDER SPECIFI ED IN
THE S*AS.III USER S IIANLMLS W ITH EAON LO(U CAS. CARD TER4INATED DY A
CARR I AGE RETt~~I.

FOR THE CASE OF NI I SOTR OPI C MATERI AL HAVING THE SANE P OR PERTIES
• IN TENSI ON AND COMPRESSION YOU MAY ILECT TO INPUT A MINI NUS CF DATA
1 DO YOU WIRE TO ~ .ECT THE LATER OPTION?
I YTL

FOR MON OF I MATERIALS ENTER TIlE FOLLOWING DATA SET
1 (1SI.~.NT.HlO. TEX.POR)
I $10! MATERIAL 1.0. NL1(BER

NT.  NUIBER OF TOSPERATURES AT HIIDI MAlL PROPERTIES ARE DEFINED
~~~~ NATL DENSiTY (0 I F STATI C PROILDI)

I TEX. THEMSAL EXPANSI ON PARAMETER (IF  1. FREE 1111ENN. STRAIN.
I IF 0. COEFFICIENT OF THETH AL EX PANSION )

FOR. EFFECTIVE PORtE I 1Y
• FOLLOWED OY THE DATA SET - .

((T(I).ECI)&NUCI).ALANA (I)aSISNA (I1.RATIOCI)).I •1.NT)
ALPHA • FREE THEMAL STRAIN OR COEP OF THEMSAL EXPANSION

FOR TER • 1. Oft 03 RESPECTIVU.Y
I SIGMA ! YIM.D STRESS
J RATIO • RATIO OF EFFECTIVE PLASTIC TO g.ASTIC MODILUS

lain 51*.. 5.. 0.
San 3. EAa .3a5.nflan0.j • BOUNDARY PRESSUR E INPOANATI ON-

ENTER .. 4 DATA SET S (I .JaP)
I I aNODE I

J~~ IlODL J
p •NO~5AL PRESSUR E

7.4.5000.

6.0.10000.
RO YOU WIT A SUSIARY OF INPUT DATA ?

I N?

I
1 7-7 -
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-S(MMAIY OF INPUT DATA-

NUIBER OP CASES • 1

LAME CYLINDER
SOLUTION OPTION 0

PLANE STRAIN iF I
PLANE STRES S IF a

START OPTI DI I
START AT BEGINNING IF 1
START W ITH CONTOUR PLOT IF 2

SlOP OPTION 0
AFTER MERE PLOT IF  1
WORE CONTOUR PLOT IF 2

DEPOIVIED GRID PLOT IF 1 0
PLOT PARAMETER 0
NO OF NONLINEAR APPRGC 0
M ERE I~IERATION IF 1 1
NO OP TOSPERATURE CARDS 0
NO OP NODAL POINTS 0
NO OF R.OSDITS 0
NO OF PRESSURE CARDS 0
NO OF MATERIALS 1
NO OF BOUNDARY PRESSURE CARDS A
NO OF BOUNDARY SHEAR CARDS 0
REFERENCE TENPERATURE 0.
NO OF TW./COSP. APPROR 0 - .
NA TURAL FREQ PARAMETER 0
-MESH GENERATION CONTROL-

MAXI . 3
NAXJ . 3
NO OF LINE SENS . 4
NO B.C. CARDS.. . 2
NO OF MATI. ø.QQCS .• 1
NO OP ITERATIONS • 0
PCPI ! 0.
PCPJ . . 0.
I-CURV •. 0

0
•LINE SENNENT DATA-

COORDS OP IS? POINT CODRDS CF 2ND POINT COORDS OF 3RD POI NT PARAN
1 4  R 1 4  R E 1 4  R

* 1 1.000 1.000 1 3 1.000 2.000 0 0 .000 .000
1 3 1.000 2.000 3 3 2.000 2.000 0 0 .000 .000 2
3 3 2.000 2.000 3 1 2.000 1.000 0 0 .000 .000
3 * 1.000 1.000 I 1 1.000 1.000 0 0 .000 .000

•HOLWDARY CONDITION DATA-
LI VI LJ UJ CODE R XE

1 3 1 1 2. 0. 0.
1 3 3 3 

— 
2. 0. 0.
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______- 
— —-— ____________________

I
I

-MATERIAL 1.OOC ASSI(JSIRIT-

I NAT!) LI UI 1.4 W ALPHA

1- 2 * 3 1 3 0.
j  -MATERIAl. PROPERTY INFOENATIGI-

THERE iS (ARE) 1 DIFFERENT MATERIAL GROUPS

- 

DATA FOR MATERIAL NUSBER I FOLLOWS
—~ MATERIAL I • D. NIMBER— .o 0 5 0 .  .. 0~~ s ~~~~0~~

NO OP TDIP. AT Ill I 01 PROPER? I ES ARE DEFINE D *MASS DENS! TV~~~~. — — e — —— 000 — — eee — — —— . 00000
1IIESISAI. EXPANSION PARMETER-——.-----—.-.--..- .00000
&r.~ CTI VE PORO SITY -.’ ..050 0• . . . .s  .00000
MATERIAL STISSETRY PARANETER—— — ——— — ————— —— — —— P

- - 

TERPEMTURE. • 00000000
- 

T SILE COM PRESSIVE 1HEEN#YILD
- - E-N .30000.07 • 30000.07 ALNIA-$ .00000

E-N .00000 .00000 ALPHA-N .00000
• - B- iN .00000 .00000 ALPHA-? • 00000

NU.~~ .30000 •30000 SIGMA N .00000
lU-NT .00000 .00000 SIGMA-N .00000
lU—Ni .00000 .00000 SiGMA- ? .00000

.00000 .00000 PUIR .00000
-POUWDARY PRESSURE.

:. NODE- I NODE. 4 PRESSURE

7 4 .50000.04
4 * .50000.04
3 6 .50010.04
6 9 .10000.05

-.  DID OP CASE
- DID OF DATA

-. NOENM. EXIT. EXECUTI ON TIMEI 2018 MILLISECONDS.

We. noI e. ~/wm ~the ownman.y o~ the. A.npal data -that bounda.ttyF p4e46Lkt tU6ocA.a..ted C4W1 p oLn.t (3,6J uicon.wc.t; .the value
5000. 6hou14 be ~0000. We w~2Z tJ ieJte~o*t edLt the 6A~te LAME. ,
and chang e the value o~ p ke6ouJcL.

a.
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11$ 3?-(00)S F
ED! T

*
LANE CYLINDER
0 1  1 0  0 1 0 0 0 0 1  4 0 .00 0 0

3 3 4 2 1 0 .10000 .00000 0 0
I * 1.00 .00 1 3 1.00 2.00 0 0 .000 .000
1 3 1.10 1.11 3 3 2.00 2.00 0 0 .000 .000
3 3 1.00 1.00 3 1 2.00 1.00 0 0 .000 .000 *3 I 1.00 1.00 1 1 1.00 1.00 0 0 .000 .000

1 3 I * 1.0000 .00000 .00000
$ 3 3 3 5.0000 .00000 .00000
* 1 3 1 3 .000
I 1 .00000 .00000 .00000 2

.00000 • 30110•07 .00000 .00000 .30000 .00000 .00000
10000

.30000.07 .00000 .00000 .30000 .00000 .00000
•oolo

.00000 .00000 .00000 .00000 .00000 .00000
00000

7 4 5000.0
4 * 5000.03 6 5000.0
6 9 $0100.

END OP CASE
END OF DATA
EOP AT LINE 21

We can now ~ nd and change -the app ’copnia.te LAne o6 LAME.
by mean6 06 the 1çollowuig e.d~t coninando

3 6 5000.0
!C_tIlltl

T 6  10000.0

bb ELI? 11 LINES OUTPUT
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7.3.1.2 data Fi le Mode

I The Input data for the SAASIII will be created In the element

I LAME of the file SAASPROBS by using the text editor. Fi rst a file SAASPROBS

must be created by using the system comands:

I @CAT , UP SAASPRQBS.

@FREE SAASPROBS.

I @ASG ,A

The data is now input by means of the text editor as follows .

I @E0

I 
INPUT

(The Input data is now shown )

I The lOP is now executed in the data file mode as follows, where,

again we assume that LAME contains the formatted ovtput file.

I
I
I SKIT .PWROCESSSN.SAA S

- •se INPUT DATA PREPROCESSOR FOR SAAS3 ~~~

ENTER NAME OF OUTPUT DATA FILE

~ ML

00 YOU VAN? TD ENTER DATA FOHI A DATA FILE (YES OR N0

I 
_ _

- 
TER 1 OP INPUT DATA FILE

~~~SPlJ .LAMI

I
7—11 
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-5t1U~~RY OF INPUT DATA-

NUIBER OF CASES • 1

LAME CYLINDER
SOLUTION OPTION 0

PLANE STRAIN IF I
PLANE STR ESS IF  2

START OPTION 1
START AT BESIIINING IF *
START WITH CONTOUR PLOT IF 2

STOP OPTION 0
AFTER MESH PLOT IF 1
BEFORE CONTOUR PLOT IF  I

DEFONIEL GRID PLOT IF * 0
PLOT PARAMETER 0
NO QF NONLINEA R APPR ~~C 0
MESH GENERATION IF 1 I
NO OF T PERATURE CARDS 0
NO OF NODAL POINTS 0
NO OF U.DIENTS-
NO OF PRESSU RE CARDS 0
NO OF MATERIALS 1
NO OF BOIMDARY PRESSURE CARDS 4
NO OP DOURDARY SHEAR CARDS 0
REFERENCE TENPERATUR E 0.
NO OF T .ICONP. APP~~ I 0
NATURAL FREQ PARAMETER 0
-MESH GENERATI ON CONTROL-

NAZI s 3
NAXJ . 3 - -

MO OF LINE SZGS . 4
NO B.C. CARDS . -. I
NO OF MAIL 81.0015... 1
NO OF .ITERATIONS • 0
PCP1~~ 0.
PCP4... 0.
I-Clay ~ I
4-Clay.. 0
-LINE SISIEN T DATA-

1*~~ OF 1ST POINT COORDS OP ~ ID POINT COO RDS OF 3RD P OINT PARAN
* 4  R I 4 R 1 4  R

I I 1.000 1.000 1 3 1.000 2.000 0 0 .000 .000
* 3 1.000 1.000 3 3 1.000 1.000 0 0 .000 .000
3 3 1.000 1.000 3 1 2. 000 1.000 0 0 .000 .000
3 $ 1.~000 1.000 * 1 1.000 1.000 0 0 .000 .000

- BOIaDARY COMB! lION DATA- -

LI UI LJ U1.) CODE R XE

* 3 1 * 2. 0. 0.
1 3 3 3 t. 0. 0.
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I
I
I -ISATENIAL 81.N01 ASSIS T-
U MA TID LI VI 1.4 ALPHA

I * I 2 1 3 0.
-MATERIAL PROPERTY INF ~~~ ATION•

THERE IS (ARE) 1 DIFFERENT MATERIAL GROUPS

DATA FOR MATERIAL MURDER 1 FOLLOVS
I WATER I AL. I • B. NIJINER. oe S 5 0 0 500 0 e Se a_ s e a  

$

NO OP TENPI AT VIIQi PROPERTIES ARE DEFINED I
MASS D S (  f~~e.e _ .oe  ~~~~~~~— .  — na~~ .00000

I N~~~SNJ ~~P S1ON PARAM ETER--—-.—— e-----—--- .00000
1 UFEC?I VS PQ~~SI TY— ~~~~~~.o e 0 5 0 Ca ~~~~~~ 0C . 00000

MATERIAL. .SYISSETRY PARAM ETER -..---~.• ’-.- 2
T IPERATUR* • .00000000

T SILE COMPR ESSIVE 7H~~~#YIN.DE—N .30000.07 .30000+07 ALPHA N .00000
.00000 .00000 ALPHA—N .00000

E-1W .00000 .00000 AL PHA- ? ~00I00MU-MN .30000 
~ . 30000 SIGMA-N - 

. 00000
NU-NT .00000 .00000 SIGMA-N ~OI000
MU-NT .00000 .00000 SIGMA- ? .00000
G—WI .00000 .00000 PENR .00000
- DOUR DARY PRESSURD-

NODE’ I NODL-J PRESSURE

7 4 .50000+04
4 1 i50000+I4
3 6 .10,00.05
6 9 .10000.05

1 END OP CASE
4 END OF DATA

-Y

10811N. 
- 
BIT. ~~ECUTZON TIMEs 2149 NILLISI~~~PS.

*
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7.3.1.3 Analysis Program Execution

Using one of the two modes in the IDP we have created a file

LAME, which contains the formatted input data for SAASIII. The analys is

program requires more core than is normally avai l able for demand execution .

The program will thus be sent to the batch queue for execution by means of

the @START coninand . First , however, we must create a run stream to execute

the program. Let ’s call this run stream START-SAAS we then proceed as

follows:

@CAT ,UP START-SAAS.

@FREE START-SAAS .

@ASG,A START-SAAS .

The output of the SAASIII program will be copied to SMSOUT using

the following run stream

@ED START-SAAS.

INPUT

#RUN runid , acct no , SYMPOSIUM , 5, 500

#CAT ,U SAASOUT

#FREE SAASOUI.

#ASG,A SAASOUT.

#BRKPT PRINT$/SAASOUT

#XQT PROGRAM.SAAS

#ADD LAME .

#F IN

The #1 s are now changed to @1s by using the change feature of the

editor.

7-14
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Afte r satisfying yourself that the file Is correct it is submi tted

to the batch queue by the coninand

@START START-SAAS.

7. 3.1.4 Analysis program Output Listing

The listing of the results of SAASIII for the Lame ’ cyl i nder

— - -  problem is as follows .
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TABLE 7.1 SAASIII Preprocessor Input Data Elements

1. Title (.LE.72 Characters )

2. Plane stress /strain option

3. Nu~ er of non-linear approximations

4. Mesh generation parame ter (MGP)

5. (NODES, NELMTS)

6. (ITCARDS . IPCARDS)

7. (IHAT, IPRESS, ISHEAR)

8. (TREF, NIC, NFRE Q )

9. IF (NFREQ.EQ.0) enter no data, otherwise enter (R,~)

10. IF (MGP.NE.l) enter no data, otherwise enter the data set

1O.A ( MAX! , MAX4 , NLSEG,NBC,NMAT ,NIT,PCI,PCJ,ICM,JCII)
Enter NLSEG sets as follows

10.B.l N

l0.B.2 (11, J1, R1, Z~, •~~~~•~~~ I3I~ J3I~ R3, Z3)

Enter NBC data sets as fol lows

b . C  (Ii, 12, Ji, J2, ICODE, XR, XZ)

Enter NMAT data sets as fol lows

1O.D (MATID, MINI, MAX!, MINJ, MALi, ALPHA)

Il. IF(ITCARD.EQ.O) enter no data otherwise - - -

l1.A. l if (ITCARD.GT.0) enter ITCARD sets (R ,Z,T)

1l.A .2 if (ITCARD.EQ.—2) enter (T)

12. IF (IPCARD .EQ.O) enter no data, othe rw ise

12.A .l if (IPCARD.GT.0) enter IPCARD sets) (R ,Z,P)
12.A.2 if (IPCARD.EQ.-2) enter P

IF (MGP.NE.1) proceed to its. 15
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- TABLE 7.1 (ContInued)

13. Enter NODES data sets (NODE, CODE, R , Z , XR, XZ , T (if ITCARD.E Q.0),

PC if IPCARD.EQ.0)).

14. Answer query “Do you input minimum data?”

14.A YES Enter DIAl data sets

(MID , NT, RHO, TEX , POR )

(T1, E1, NI)1, ALPHA1, SIGMA~, RATIO 1) I • 1 , NT
l4.A NO

• Enter IMAT data sets

(MID , NT, RHO, TEX , POR)

followed by NT data sets for each MID:

(T, EMt, Eat. E0t, V,.Qlt~ “Met’ 
VNOtI E45t )

( E1~~i~ ENC, Eec~ “liNc’ “Met’ VNec i E4s~
)

( af4) aN, a0, °M’ 0N’ a0)

15. enter (IPRESS) data sets

(I , J , PRESS)

16. enter (ISHEAR) data sets

(I, J, SHEAR )

17. Answer to query “Do you want suninary of Input data?”

T
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