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Structural Mechanics Division of the Air Force Flight Dynamics

Laboratory. This work was performed under Project 1467 “Design and

Analysis Methods for Aerospace Vehicle Structures”, Task 146702 ,

“Design and Analysis-Nethods for Aerospace Structures”, Work Unit

14670236, ‘1NASTRAN Computer Program.”

This report was released by the author in August 1977.
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SECTION I

INTRODUCTION

When performing large finite element analysis it is often desirable

to use a postprocessor to identify those elements within the structure

which are most criti cally loaded. The stress recovery package described

in this report identifies those elements within the structure having

safety margins less than a user specified value . This package can be

used as a part of the initial NASTRA N analys is run or interac ti vely at
some later time.

Thi s pac kage is composed of three programs . Program STRESSA extracts

the stress data from the NASTRAN output. Program YIELD uses the NASTRAN

data deck to generate fa i lure stress data for membrane and pl ate elements.

Program STRESSB uses the data generated by STRESSA and YIELD to calculate

safety margins for the elements and identify those elements with safety

margi ns less than a user spec if ied value . These programs are currently

operational on the CDC 6000 ser ies computers . The programs are coded in

FORTRAN Extended;however, some modifications may be required for use with

other computer systems.

L_ 
_ _
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SECTION II

The NASTRA N Run

Several changes must be made when running NASTRAN with this package.

The TABPT module in NASTRA N allows data blocks to be stored in a compressed
format on the output f i le .  In order to use thi s feature a cal l to TABPT
must be placed in the DMAP sequence. This call should be after the SAVE

CARDNO $ conmiand following the call to SDR2 (the stress recovery package).

Thi s can be accompl i shed by plac ing an A l ter Package in the Executive

Control Deck such as the following (for Rigid Format 1 ,0):

ALTER 121

TABPT OES 1 ,,,, II $

ENDALTER

NASTRAN only calculates element stresses when stress output is requested

In the Case Control Deck. This can be done either with a STRESS=ALL or

STRESS(PUNCH)=ALL coninand. These coninands allow the stresses to be calculated

with or without printed stress output respectively.

The following NASTRAN load and execute coninand should be used: NASTRAN

(DATA 1,DATA2,DUMMY)ATTACH. The local file DATAI contains the NASTRAN bulk

data deck to be executed. DATA2 will contain the entire NASTRAN output file

from which the compressed stress table printed by TABPT will be removed In

STRESSA. DUPVIY contains the stress data requested with the STRESS (PUNCH) ALL

card and can be discarded. The file DATA1 must be at the beginning of infor-

mation when NASTRAN is executed. All the other data files used by the pro-

grams In this package except the input file to STRESSB are rewound as required

Internally.

2
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SECTION III

STRESSA

The program STRESSA reads the NASTRAN output file, removes the stress

table generated with the TABPT module, and places the remainder on the

system output file. A data file (TAPE3) is generated containing the

stress information in the format used by STRESSB. If the user wishes to

use the stress recovery package interactively rather than as a part of the

NASTRAN run the program STRESSA should be executed after the NASTRAN
execution and TAPE3 stored for later use.

3
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SECTION IV

YIELD

NASTRAN does not calculate safety margins for membrane and plate

elements. Program STRESSB (SUBROUTINE FAILURE) generates these safety

margins us ing fa ilure stress data.

Program YIELD uses the NASTRAN data deck to generate failure stress

data for the membrane and plate elements based on values given on MAT1

and MAT2 cards. These values are then used by program STRESSB along wi th

the stresses from STRESSA to determine the safety margin which is not

calcu lated by NASTRA N for these elements. YIELD currently handles the

following element types

CQDMEM CTRIA 1 CQUAD1
CTRMEM CTRIA2 CQUAD2

CTRBSC CTRPLT CQDPLT

Some requirements are placed on the NASTRAN data file for use by

program YIELD. Card identifiers (col. 1-8) must be left justified for

element cards, property cards, and MAT1 and MAT2 cards. Exponents used

in yield stress values on MAT] and MAT2 cards must be right justified .

Continuation cards for MAIl and MAT2 cards must immediately fol low their
parents.

4 
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SECTION V

STRESSB

Program STRESSB li sts al l elements whose safety margi ns are below a

user specified value. Output for these elements consists of the element

num ber , element type and the stresses in that element. All stresses

normally output by NASTRAN are output for these elements. STRESSB will

process the following element types

CROD CONROD CTRIA 1 CQDMEM

CBEAM CELAS1 CTRBSC CTRIA2

CTIJBE CELAS2 CTRPLT CQUAD2

CSHEAR CELAS3 CTRMEM CQUAD1

CTWIST CELAS4 CQDPLT

CBAR

Where possible STRESSB uses safety margins calculated by NASTRAN . The

safety margins of plate and membrane elements are determined in subroutine

FAILURE . This subroutine checks the major and minor principal stresses

against the tensi le or compress ive fa i lure stresses according to their

sign. FAILURE also compares the max imum shear stress with the shear fa il ure

stress. If any of these are below the user specified value the element is

listed. For bending elements this is done for both surfaces. The user may

supply his own subroutine FAILURE . Elements not included in the above list

and elements for which no failure stresses have been supplied will be

ignored by STRESSB.

STRESSB examines the element stresses by subcase. When the program

is executed interactively, safe ty margi n and subcas e number combi nati ons

5 
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are input directly from the terminal when requested by the program . When

STRESSB is executed a s part of the NASTRAN analysis run it is necessary to

use an input file with two card images for each subcase to be examined ;

one card image contains the real value of the safety margin and the integer

value of the subc ase number separated by a coma, the other card image con-

tains the word yes or no indicating whether there is or is not a subsequent

subcase to be examined .

Some users may wish to input the failure stress tabl es directly rather

than use program YIELD. This can be done by providing TAPE4 an d TAPE 5.

TAPE4 must contain one card image for each membrane or plate element to be

examined containing the Element Number and the Failure Set Identification

Number of the appropriate Failure Stress Set (215). TAPE5 must contain one

card image for each set of unique Failure Stresses containing the Failure

Set Identifi cation Number and the Fai lure Stresses in Tens ion, Compress ion,

and Shear (15,3F13.0).

6
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APPENDIX A

PROGRAM STRESSA

Purpose: To rt cover the compressed stress data from a NASTRAN output

prior to printing.

External References : None
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DECK ST Pc ESSA
PROGRAM STRESSA(INPUT,OUTPUT,TAPE1~ INPUT,TAPE2=OUTPUT,TAPE31,TAPE6,TAPET)
DI MENSIO N A U~

) ,C( 10) ,D( 10) ,IV(50)
RE W IND 1
III~ 0

C T HIS SUBROUTINE STRIPS THE
C NA ST~ A N OUTPUT FILEtINPUT),
C PLACES THE STRESS DATA ON A
C DATA FILE (TAPE3),AND THE
C REMAINDER OF THE NASTRAN OUTPUT
C ON THE SYSTEM OUTPUT FILE (OUTPUT),
C
C DIMENSIONS IN THIS PROGRAM
C ARE NOT PROBLEM DEPENDENT

1. REAO (1,2)A
2 FORMAT (At,1 3AIC)

IF(EOF (1)) 1000,3
3 IF (A (2).EQ .LOHRECORO NO.)GO TO 10

W R X T E ( 2 , 2 ) A
GO TO 1.

10 111 1
10UT 3

ii RE tD (1,2)A
IF (A (2).NE.IOHRECORO NO.)&O TO 11
IF(III.E~h2)GO TO 150101 READ (1,102)ISK

102 FORMAT IA 1)
IF(EOF(IHI.00,103

103 IF( ISK.NE.XH ) GO TO 101
BACKSPACE 1
READ (1,12)ITYPE,ISUB,NWDS
FOfMAT (27X,2113,65X,113)
IF(ISUB.EQ.0)G0 10 101
WRITE (IOUT,18)ITYPE,ISUB,NWOS

18 FORM A T (XOH N EW RECORO,3110)
13 REAO (i,t4)8
1k FOfMAT (IX,A10 )

IF (B.NE.1OHRECORD NO.)GO TO 13
150 IFIIII.EQ .2)WRITE (IOUT,18)
15 READ( 1, 16 )000 ,(C ( I) ,D( I) , 1 1,10)
j F  FORMAT (Aj,1Q (A10.A3 ))

IF(OO0.~ Q.1H1)GO TO 70
IF (C (1).EO.1OHRECORO NO.)GO TO 50
00 20 1:1,10
IF (C (I).EQ.1OH .AND.O (I).CQ.3H )GO 10 15
WRITEIIOUT,17) C (I),DfI)

17 FORMAT (10X ,A1 0,A3)
20 CONTINUE

GO TO 15
50 BA CKSP AC E 1

GO TO 12. Ptci A~~’70 ~EAO ( 1,7 1)  IJLJI /4~ 
.
~~~~~ 

.
~~ 
‘~~ r (‘f) r~71 FORMA T ILO X )  1

~~~~ 4—C L~,j’READ ( 1, Ti)
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REAOU,7j)
GO TO 15

100 W R I T E ( I Q U T , 1 8 )
GO TO l

1000 STop
END

p.

BEST t~ : . ~. ~~~~~~~~~~~~~~~ ~~~~~~

I~~~~~~~~~ 
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APPENDIX B

PROGRAM YIELD

Purpose: This program generates fa i lure stress data for NASTRAN membrane

and plate values from data available on MAT] and MAT2 cards.

Arrays: IPROP (NPROP) where NPROP i s the largest membrane or plate property

number.

External References : RIJUST

10
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•DECK YIEL D
PROGRAM YIELO (INPUT ,OUTPUT,TAPE 1=IN~UT ,TAPE2=OUTPUT,TAP~

(.,TAPE5,
iT A PE6)
DIMENSION A (12) ,ELEtI (9),IPROP (2000)
INTEGER RIJUST

C
C IPROP SHOULD BE OIMENSIONE O A S FOLLO W ~~IC
C
C IPROP(NPROP) WHERE NPROP THE LA RG EST MEMBRANE
C OR PLATE PROPE,~TY NUMBER

ELEM( i) ?HQDMEM
EL EM 2) : ?HT RPIEM
ELEM(3) 7HT RIAI
ELEM(4 ):7 HT RBSC
ELEII (5)=THTRPLT
ELEM (6) :7HOOPLT
ELEM (7) 7HTRIA2
ELEM (8) :TH QUAD2
ELEM (9) ?HQUAD1
DO 10 J J 1~9
REWIND 1.

1 READ (1,2)A
2 FORMAT (A1 ,A7,8A8,A1,A7)

IF (A (2).EQ .THNODATA )GO TO 5
IF(A (2).NE.ELEM (JJ))GO TO 1.
IF(A (1).EQ.1HP)GO TO 4
IELEM=RIJUST (A (3).)
IPRO1=RIJUST (A (4))
WRITE (6, 3) IELEM , IPROI

3 FORMAT (215)
GO TO 1.

‘. I P R O P ( R I J U S T ( A ( 3 ) ) ) ~~RIJ U S T ( A ( ~. ) )
GO TO 1

5 REWIND 6
6 READ (6,3)IELEM,IPRO 1

IF (IELEI.EQ .3)GO TO 8
IF(EOF (6))8,7

7 WRITE (1,,3)IELEM,IPROP (IPRO1)
GO TO 6

8 REWI ND 6
WRITEC6,21)

21 FORMAT (1OX )
REWI ND 6
00 9 J 1,2000

9 IPROP (J)=0
10 CONT INUE

REWIND 1
11 READ (1,2)A

IF(A (2).E1).7HNDDATA )GO TO 20
IF (A (2).EQ .7HATL )GO TO 12
IF (A (2).EQ.7HAT2 IGO TO 18
GO TO ii

12 J=RIJUST (A (3))
READ (1,13) T E ST

13 F O R M A T ( 1 X ,A 7 )  
QE~~~~T A’tIA ~ ~V 1  i i  DLJ I I 1Y I~ ...~~~~ ~~..*
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I F (T E S T . N E .A ( 12 ) ) G O  10 16
BACKSPA CE 1
R EA D ( 1 , j k )X , y ,Z

14 FORMAT (BX ,3F8.O)
17 W R I T E ( 5 , 1 5 ) J , x , y , z
15 FORMAT (I5,3Fj3.2)

GO TO 11
16 X G ,Q

Y C .0
7 0 . O
GO TO 1.7

18 J F I J U S T ( A ( 3 ) )
REA D( 1, 13)TEST
IF (TEST.NE.A 12))Go 10 16
B A C K S P A CE 1
RE AD ( 1, 19) X, Y , Z

1.9 FO ikMAT (48 X,3F 8.O )
GO TO 17

20 STOP
END

~~
j &E COPN

12
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FUNCTION RIJUST

Entry Point: RIJUST

Purpose: To convert an alpha variable to integer format with right

justification.

Call ing Sequence: Il=RIJUST(IWORD) H

IWORD = An alpha format of an integer var iabl e
Il - The right justified integer

13
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1

INTEGER FUNCTION RIJ UST ( IWORD )
MA SK 55B
00 10 1=1,10
ITEST=7?B .AND.IWORD
IF (MASK .NE.ITEST )GO TO 20

10 IWORO S~4IFT (IWCRD,5k)20 DECODE (i0,30,IWORO)RIJUS T
30 FORMA T ( 110)

RETURN
E N D

~
14 
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APPENDIX C

PROGRAM STRESSB t
Purpose: This program examines the stress data from a NASTRAN execution

and prints out those elements for which the safety margin is below a user

specified value .

Blank Coninon:

ISAFT(NSAFT) ,SAFMAR,SAFTVAL (NVAL3) ,X(20)

NSAFT = The largest membrane or plate element number.

ISAFT(NN) = The pr~’erty number of plate or membrane element Nil.

NVAL = The largest property number of a plate or membrane element.

SAFTVAL(NN,J) = The J’th failure stress for elements with proper~ty

number NN (tens ion, compression, and shear).

SAFMAR = The user input critical safety margin.

X(J) — The stresses in the current element.

Externa l References : CROD,CSHEAR, CMEM, ELAS,CBEAM

15
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OECK STRESSB
PROGRAM STR ESS B( INPUT ,OUTPUT,T A PE 1=IN PUT ,TAPE 2 =O UTr ....,

1TAPE3,TAPE’e ,TAPE5)
COMMON ISA FT ( I 0 0 0 0 ) , S A F ’ IA R , S A F T V A L ( 1 . 0 0 0 , 3 ) , X ( 2 0 )

C
C THE VA RIA3L ES SHOUL D BE DIMENSIONED AS FOLLOWS
C
C ISA~ T ( N S A F T )
C SAFT~ AL (NV4L,3)
C
C NSA F T T H ~ LARGEST MEMBRAN E OR PLATE ELEMENT NUMBER
C NVAL T HE LA I-GES T MEMBRANE O~ PLATE P’~O P E R T Y  NWI8ER
C

REW IND 2.
RE W IND L

1. READ ( k ,2) I, ISAFT( I)
2 FORMA T(215)

I F ( E O F (4 ) )  33 ,1
33 REWIND 5
34 rEAD (5,35)I, (SAFTVAL (I,J),J j,3)
35 FO FcM A T ( 15 ,3E13 ,6)

IF1EOF(5) ) 31,34
31 WRITE (2,4)
4 FORMATr~ WHA T IS THE CRITICAL SAFETY MARGIN AND SUSCASE NUMBERV )

i~EA D( 1,~~) SAFMAR , INUMB
REWI ND 3

5 RE AD (3,6)A
6 F O P M A T ( A j O , 3 Ij O)

IF (A .NE .IOHNEW RECOF.D)GO TO 5
B A C K S P A C E 3
R EA D ( 3 ,6 )A , ITYPE , ISUB ,NW OS —

IF (ITYPE.EQ.O)GO TO 100
IF(1SUB.NE.IrIUMB)GO TO 5
IF( ITYPE .EQ.1) CALL CROD
IF (ITYPE .EQ .2)CALL CBEAII (ITYPE )
IF ( ITY PE. EQ.3 ) CA LL CR00
IF (ITYP’~.EQ .k)CALL CSHEAR
IF( IT YP E.EQ .5 )CALL .  CS HEAR
IF( ITY PE .EO.6 ) CALL  CPLATE
IF (ITYPE .EQ .7)CALL CPLATE
IF (ITYPE .EO.8)CALL CPLATE
IF( ITV PE.EI’) .9)CALL CME M
IF (ITYPE.EQ .10)CALL CR00
IF( ITVPE.EQ .11)CALL ELAS
IF (ITYPE .EO .12)CALL ELAS
IF (ITYPE.EQ .13)CALL ELAS
IF (ITYPE .EQ .1k)GO TO 5
IF (ITYPE .EO.i5 )CALL OPLATE
IF (ITYPE.EO.16 )CALL CMEM

L 

IF (ITVPE .EO.17)CALL CPLATE
IF (ITYPE .EO.1b )CALL CPLATE —

IF (ITYPE.E (~.19)CALL CPLATE
IF (ITYPE .GT.i’~.ANO.ITYPE .LT .34)GO TO 5 ~~~~~IF (ITYPE.EO .34)CALi. C3EAM (ITYPE )
IF (ITYPE.GT.34)GO TO ~GO TO S

130 WR ITE (2,lCii )

16 4
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101 FOr .MA T (~ A RE ANY MORE S (J 3CASES TO BE EXA MINEO?’I
.
~EA D ( 1 , t 0 2 ) C

10 2 FO~ MA T ( A 1 )
IF( C .EQ . 1MY ) GO TO 2.
S T O P
EN U

I

— 5
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SUBROUTINE CROD

Entry Point: CR00

Purpose: To determine if a rod ’s element stresses are below the critical

value.

Calling Sequence:

CALL CR00

Blank Coninon: See main program

X (J) not used

— - .. 
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SUBROUTINE CR00
CO MM ON I SA F T ( 1 0 0 0 0 )  ,S A F MA R ,S A FT V A L ( 10 0 0 , 3 )
WR ITE (2 ,3 )

3 FO~-MA T (iH1,~ ROD ELEHENTS~/” STRESS SAFETY MAR GIN )
6 READ (3,1)A ,IELEM
1 FORMAT (Ai0,I121

IF (A ,EO.IOHNEW RECORO)G0 TO 10
R E A D ( 3 ,2 )  AXIAL

2 FOe~MA T (i0X ,F13.O)READ (3,2) A S H
IF (ASM .EQ.1.0)GO TO 20
IF (ASM. T .SAFMAR )GO TO 20
W RIT E(2 , 4) IELEM ,A X IAL ,A S M

4 FOi~MA T ( 1X ,It0,E13.6,Fi3. 8,~ A X I A L~~
)

20 R EA D ( 3 , 2 )A X IA L
Pc E A O ( 3 , 2 ) A S M
I F (A S M . E Q . 1 . 3 ) G O  TO 6
IF(A S M . T .S~ FMA R) G O TO 6
W R IT E( 2 ,7 ) I E L E M ,AX IAL,ASM

7 F O — M A T ( j X ,Ij Q ,Ej 3 .6,F j3 .8,~ TO RSIONAL )
GO TO 6

10 E3A CK SP AC E 3
RETURN
ENfl

II l ~~~~~~~~~~~~~ (1~ I
8TSI ~q~d . )  
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SUBROUTINE CSHEAR

Entry Point: CSHEAR

Purpose: To determi ne if the stress in a shear panel is below the

critical l evel .

Calling Sequence

CALL CSHEAR

Blank Comon: See main program

X(l) = Maximum Shear Stress
X ( 2) = Average Shear Stress
X(3) = Safety Margin

- , 
- 20
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SW3~ OUT INE CS HEA ~COMMON IS~~FT ( 1 C 0 0 O ) , S A F M A R , S A F T V A L ( t 0 C 0 , 3 ) , X ( 3 )
WRI TE (2 ,  3)

3 FO kMAT ( 1Ht ,~ SH EAR PANELS /
1.. ELEMENT MAX SHEAR AVE S H EA R SAF ETY MA ~ GiN~~

)
1 ~.EAD (-3,2)4,IELEM
2 FORM,.T (A10, I12)

IF(A. EQ.1C HN~~W REC O RO ) G O TO 10
00 6 1 1,3
F~EA D ( 3 ,~.)X ( I )

4 FO R M A T I I Q X , F 13 ,Q)
6 COtJ INUE

I F (X ( 3 ) . Ef l . 1 . O ) G O  1 0 1
I F ( X ( 3 ) . G T . S A F M A F ) G O  101
WR ITE(2, 7) IELE M,X

7 FOR MAT ( 16 ,3E 13 ,6 )
GO TO 1-

11 B A C K S P A C E  3
RE TURN
END

~~~~~
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SUBROUTINE CMEM

Entry Point: OMEM

Purpose: To determine if the stress field in a membrane el ement i s

critical.

External References: FAILURE

Call ing Sequence:

CALL CMEM

Blan k Coninon: See Main Program

X( l ) = not used

X(2) = Normal-X

X(3) = Nonnal-Y

X(4) = Shear—XY

X(5) = 0-Shear Angle

X( 6) = Major Principal

X(7) = Minor Principal

X(8) = Max imum Shear

iI
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SUBROUTINE CMEM
COMMON ISAFT (10000) ,SAFIIAR,SAFTVAL (j000,3),X(8)
WRITE (2, 3)

3 FORMAT (1H1, MEMBRANE ELEMENTS /~ ELEMENT NUM6ER~/- 
- 

117X,~ NORMAL — X~ ,6X ,~ N0RMAL— Y ’,5x, ShEAR—xr’,7x ,
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1. READ (3,2)A ,IELEM

2 FORPIAT (A10,112)
- 

- IF (A.E0. IOHNEW RECORD)GO TO 10
00 6 1=2,8
REAO (3,k)XtI)

4 FORHAT (1OX ,F13.Q)
6 CONTINUE

11=1
CALL FAILURE( IELEM,IT )
GO T O 1

10 BACKSPACE 3
RETURN
END

~~~~~~~~~~~

I
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SUBROUTINE FAILURE

Entry Point: FAILURE

Purpose: To calculate safety margins for plate and membrane elements.

Cal li ng Sequence:

CALL FAILURE (IELEM,IT)

IELEM = the element number

IT = 1 for membrane elements
= 2 for plate elements

Blank Conmion: S~e main program

X(J ) see CMEM or CPLATE

24 
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SUBROUT INE FAILURE(IELEM ,IT)
COMMON ISAFT (10000),SAFMAR ,SAFTVAL (1000,3),X (t6)

C
C
C TH IS SUBROUTINE DEFINES THE FAILURE CRITERIA
C FOR PLAT E AND MEMBRA NE EL EMENTS
C
C
C THE USER MAY REPLACE THE CODE BET W EEN HERE AND STATEMENT
C 20 WITH HIS OWN ALGORITHM TO EXAMINE THE STRESS
C FIELD AND DE TERMINE W HETHER TO PRINT OUT THE ST RESSES
C FOR T H E ELEMENT (GO TO 20 ) OR NOT ( G O TO 3 0 ) .  THE FOL—
C LOWIN G  V A RIA B L E S  A R E A V AIL A B L E  FOR US E
C
C IELEM ELEMENT NUMBER
C 11=1 FOR MEMBRANE ELEMENTS
C IT=2 FOR PLATE ELEMENTS
C ISAFT (IELEM ) THE FAILURE SET ID FOR ELEMENT IELEM
C SAFP4AR =T’IE USER SPEC IFIED C RITIC AL SAFETY MARGIN
C SAFTVAL (ISAFTIIELEM ),1) TENSILE FAILURE STRESS
C 2=COMPRESS IVE FAILURE STRESS
C 3 SHEAR FAILURE STRESS

L 

C MEMB RANES PLATES
C X (j) 0.0 11. F IBRE DISTANCE 1
C 2 NORMA L—X MOR MA L—X AT Z1
C 3 NORMAL-V NOR MA L— V AT ZI
C 4 SHEAR—XY SHEAR — XY AT Zi.
C 5 0—SHEAR ANGLE 0—SHEAR ANGLE AT Zi
C 6 MAJ . PRIN. MAJ ,PRIN, AT 11
C 7 MIN. PRIM. MIN.PRIN . AT Zi
C 8 MAX. SHEAR MAX.SHEAR AT Zi
C 9 NOT USED 72 FIBRE DISTANC E 2
C 10 NOT US ED NOR P~AL— X AT Z2
C 11. NOT USED NOR MAL —V AT Z2
C 12 NOT USED SHEAR— XY AT Z2
C 13 NOT USED 3—SHEAR ANGL E AT Z2
C 14 NOT USED M A J . P R I N .  AT 22
C 15 NOT USED rIIN.PRIN. AT 22
C 16 NOT US ED M A X .  SHEAR AT 22

IF ’ ( ISAFT ( IEL EM) .EQ. O) RETUR N
SAFETYT SAFTVAL (ISA FT (IELEM ) ,1)
SA F ETYC — S A F T V A L (  ISAFT (IELEM ) , 2)
SAFETYS=SAFTVAL (ISAFT (IELEPI ) ,3)
N 1

1 NN N+5
NNN N+6
00 3 I NN ,NNN
I F(X ( I) .E Q .~~)GO TO 3
IF (X (1).GT.0.0)GO TO 7
SAFE SAF ETYC/X (I)
IF (SAFE.LE.SAFMAR )GO TO 20
GO TO 3

7 SAFE :SAFETVT /X (I) ‘t ~~IF (SAF E .LE .SAF t IA R) GO TO 20 ~~~~~ ~~~~~~~~~~~~~~~~~ ‘

3 CONTINUE 1’ ’ •~~~

I F (X ( I) . E~~.3 ) RETU RN ‘
~~~

• NN N4 7 

25
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SAF E SA F E T Y S / A i 3 S ( X ( I ) )
I F C S A F E . L E . S A F M A R) G O  TO 20
IF( IT.EQ.1)RETU RN
IF(N.EQ.9) RETURN

GO TO 1
20 WPITE (2,22)IELEM
22 FO iMAT ( 1 , H~~,Ij Q)

W R I T E ( 2 ,2 1) (X ( I ) , I t ,8)
21 FQRMAT (jX,8E13.F,)

IF (IT .E~ .1) RETURNWR ITEC2, 21) (X (I) ,1 9,16)
RETURN
END

26 
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SUBROUTINE ELAS

Entry Point: ELAS

Purpose: To determine if the stress in an elastic spring element has

reached the critical level .

Cal l ing Sequence:

CALL ELAS

Blank Coimion: See Main Program

— X(J)  - not used

I
~~~

- —— 
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SUBROUTINE ELAS
COMMON ISAFT (10000),SAFMAR,SAFTVAL (1000,3)
WRITE (2,3)

3 FORMAT (IH1, ELASTIC SPRIN&S~ /~ ELEME NT STRESS ) -
-

1 READ (3,2)A ,IELEM
2 FO~MA T (A10,I12)

IF (A.EQ .1OHPIEW R E C O R D ) G O  TO 10
R EA D t 3 ,4 ) X

4 FO RMAT ( 1OX ,F 13 . 0 )
I F (X . G T . 0 .0 ) G O  TO 5
I F( I S A FT ( I E L E M) . E Q .0 .0 ) G O  TO I
SAFETY=SA FTVAL (ISAFT (IELEM ) ,2)
S A F E= SAF ET Y / X
IF (SAFE.GT .SAFMAR)GO TO 1

7 WRITE (2,5)IELEM,X
6 FORMAT (jX,17,Ej3.6)

GO TO 1
5 IF (ISAFT (IELEM).EO .0.0)GO TO I

SAFETV SAFTVA L (ISAF T (IELEM !, 1)
A FE= (SA FETY—X ) /SAFETV

IF (SAFE .LE.SAFMAR )GO TO 7
GO TO 1

10 BAC KSPACE 3
RETURN
END

4
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SUBROUTINE CPLATE

Entry Point: CPLATE

Purpose: To determine if the stress in a plate element has reached the

critical level .

Calling Sequence:

CALL CPLATE

Externa l Reference: FAILURE

Blan k Coimion: See Main Program

Li
X(1) X(9) Fibre Distance

X(2) X(lO) Nonnal—X

X(3) X(11) Normal-V

X(4) X(12) Shear-XY

X(5) X(13) 0-Shear Angle

X(6) X(14) Major Principal

X(7) X(15) Minor Principal

X(8) X( 16) Max imum Shear

_ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~
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SUBROUTINE CPLATE
COMM ON IS A F T ( 1 00 0 0 )  , S A F M A R , S A F T V A L (j 0 0 0 , 3 )  , X ( ~~~

)
dRITE (2,3)

3 FO~ MA T ( j H 1,~’ PLATE ELEMENTS’ / ELEMENT NUMBER /
12X , ’ FIBER ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1 RE A O ( 3 ,2 )A , I E L E M

2 F O R M AT (Aj O , 1 1 2)
IF (A.EQ .IOHNEW RECORD )GO TO 10
DO 6 1:1,16
RE AD (3,41X (1)

4. FO~MAT (i0X,F13.O)
6 CONTINUE

1T 2
CALL F~ILURE (IELEM ,IT)GO TO 1.
BACKSPACE 3
RETURN
E N C

4’
- r  

4
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SUBROUTINE CBEAM

Entry Point: CBEAM

Purpose: To determine if a BAR or BEAM element stresses have exceeded

the critical level .

Cal li ng Sequence:

CALL CBEAM(ITYPE)

ITYPE = 2 for a CBEAM element

34 for a CBAR element

Blank Coniiion: See Main Program

X(l) SAl X(9) SB1

X(2) SA2 X(l0) SB2

x (3) SA3 X (l l ) SB3

X(4) SA4 x(12) SB4

X(5) Ax ial X(13) SB-max

X(6) SA-ma x X( l4)

X(7) SA-min X(l5) Safety Margin in Compression

X(8) Safety Margi n in Tens ion

I H

31

—5- . - - - ~I: __._-.~~~ --
~
.. ... 

~

‘ 

~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ 
— - 

~~~~ 
,UV (4c.~ ~ ~~~~ - -



- ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
.,—~~—~~~~-- -., —-- ~~~~~~ “- 

—---- ---- —--- — —‘

r

SUBROUTINE CB EAM ( ITYPE ) I i
COMMON ISAFT (10000),SAFMAR,SAFTVAL (1000,3),X (15)
DO 33 1 1,15

33
WRITE (2,3)

3 FORMAT (lHj, ’ BEAM ELEMENTS~/ ELEMENT NUMBE R~/

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 9~~,~~A X I AL~~,
28X,~ SA— MAX ~ ,8X ,~ SA—MIN ,2X, SAFETY MARGIN IN TENSION~/
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~4~SB_ MIN~,2X ,uSAFETV MARGIN IN COMPRES~ ION~)REAO (3,2)A, IELEM

2 FQPMAT(410,112)
IF (A.EQ.1OHNEW RECORD)GO TO 10
00 6 1:1,15
IF(I.EQ.12.ANO .ITYPE.EO.2)GO TO 6
lF (I.EQ .4..APiO.ITYPE.EO.2)GO TO 6
READ ( 3, 4) X (I)

4 FORMAT (10X,F13.O)
6 CONTINUE

IF (X (8).EQ .1.0IGO TO 15
IF(X (15).E0.1.0)GO TO 20
IF(X(~3) .GT.SAFMAR .AND.X (15) .GT .SAFMAR )GO TO 1
WP.ITE(2,7)IELEM,X

7 FO~MAT (iHO,IiO/1X ,8E13.6/1X ,7E13.6)
GO TO 1

15 IF (X (15I .GT.SAFIIAR)GO TO 1
IF (X (15).EQ.1.O)GO TO 1
GO TO 8

20 IF (X (8).GT.SAFMAR)GO TO I
GO T O 8

10 BACKSPACE 3
RE T U R N
END

¼~ --V

~
.. _ _ — -_ ,

- - .
—

I’

32 4
- 

~~~~~__  
5-



-“-----5-,-- 
“-

~~~~~~~~~~~~~~~~~~~~~~~~ :
—‘-

~
— - “ - -  - - -.5-

-,

APPENDIX D

SAMPLE CONTROL CARD RECORDS

In order to use thi s pac kage in conjunction with a NASTRAN analysis

run with all the data on the input file the following control cards are

required:

JOBCARD

ATTACH, NASTRA N,

COPYCR, INPUT, DATA1 .

COPYCR, iNPUT, DATA2.

NASTRAN (DATA1 , DATA3, DUMMY) ATTACH

ATTACH, NASLIB,

LIBRARY , NASLIB.

STRESSA, DATA3.

YIELD, DATA1 .

STRESSB, DATA2.

7/8/9

-NASTRAN DATA DECK -

7/8/9

-STRESSB DATA DECK -

6/7/8/9

Either DATA1 or DATA2 could be submitted from permanent file/tape by

replacing the copy statements with appropriate ATTACH/REQUEST statements.

If Failure Stress Data is to be input from existing files the YIELD , DATA1

card can be replaced with ATTACH/REQUEST or COPY statements to provide

TAPE4 and TAPE5.

~~~~~~~~~
.- .. ~~::~~~:: ~ -- _ _ _ _ _ _ _ _ _ _



- —

To generate a data f i le for later interactive use in STRESSB the

last three statements of the control record should be replaced with.

REQUEST, TAPE3, *PF.

STRESSA.

CATALOG, TAPE3, tape3pfn, RP=999.

REQUEST, TAPE4, *PF.

REQUEST, TAPE5, *pF.

YIELD, DATA1 . ‘H

CATALOG, TAPE4, tape4pfn, RP=999.

CATALOG, TAPE5, tape5pfn, RP=999.

If TAPE4 and TAPE5 are already availabl e for this model the last 5 statements

above can be omitted.


