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ABSTRACT

MSC/NASTRAN offers the capability to sort both forces and stresses.
This capability will be demonstrated for static superelement output - DMAPI.
Five sorting options exist. These options are: 1. SORT1 vs. SORT2 output,
2, selection of a specific stress or force to be sorted, 3. subcases to be

sorted, 4, element set to be sorted, and 5. type of sort.
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SORTED OUTPUT IN MSC/NASTRAN

SORTING CAPABTLITIES

MSC/NASTRAN offers five options in sorting. These options are: 1.SORTI1
vs. SORT2Z output, 2. selection of a specific stress or force to be sorted,
3. subcases to be sorted, 4. element set to be sorted, and 5. type of sort.
Static superelement output defaults to SORT1 output - stresses and forces
are grouped by subcase; SORT2 groups the output by ELEMENT ID. Thus, sorted
SORT1 presents maximum elements for a subcase; whereas SORT2 maximum subcases
for an element. The user also chooses specific forces or stresses to be sorted.
For example, one can even sort on the angle for principal stresses. In
addition, both subcase and element-ID sets may be specified. Finally, the user
will option for absolute or algebraic maxima¥ the number of ordered stresses
(or forces) to be output, and a cut-off level for output. With these sorting
capabilities, one is able to tailor the static superelement output into many

forms.

* At this time, version 60A contains an error in the coding that does

not allow an algebraic sort.



SORTED OUTPUT IN MSC/NASTRAN

BASIC REQUIREMENTS

In order to execute a sort, the user adds commands to the executive
control, case control, and bulk data. DMAP alters are inserted in the
executive control deck; output requests in the case control; and, PARAM and
DTI cards in the bulk data. For generality, I will discuss the requirements
for the SORT2 option. DMAP modules for sorting and output replace existing
modules in DMAPl. With this substitution, normal SORT2 output is sorted
and output in the SORT2 format. Since sorted output is the same format as
normal SORT2, the user simply inserts the same force and stress output
requests in the case control. These output requests can control the subcases,
element-ID's, and whether SORT1 or SORT2 is selected. The PARAM and DTI cards
further specify the sorting: the forces or stresses to be sorted, the element
types to be sorted, and the type of sort. Relationships between the sorting
capabilities and the basic requirements are embodied by the following flowchart.

The flowchart is for forces; stresses are nearly identical.



FLOWCHART FOR SORTED FORCE OUTPUT IN MSC/NASTRAN
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SORTED OUTPUT IN MSC/NASTRAN

DMAP ALTERS

Typically, a DMAP ALTER for static superelement sortings consists of two
modules, STRSORT and OFP, along with ALTER and ENDALTER directives. These
four commands are inserted just before the CEND card as shown on the following

page. This alter sorts forces in the SORT2 format.

Actual sorting is performed by the stress sort module, STRSORT. Either
forces or stresses can be operated on with this module. Requesting SORT2
format results in an output element force table, OEF2, and an output element
stress table, OES2. One inputs either of these tables into the stress sort
module. Next, a reference to a DII eard directs the stress sort module to sort
specific element types and forces in the output element force table. After
sorting, the sorted table is output as another output element force table,
OEF2X1. Note that the input force table, OEF2, is an output of a previous
SORT2 module and must be specified by the same name for each STRSORT call;
however, the INDTI's and OEF2X's are unique for each STRSORT call, with
integers at the ends of these names. Four parameter initializations - NUMOUT,
BIGER, SRTOPT, and SRTELTYP - make up the remainder of the stress sort module.

These parameters are the same for each STRSORT. The § sign ends the module call.

Module Input DTI Sorted Output

Name Table Card Table Parameter Initializations

STRSORT OEF2, INDTI1 / OEF2X1 / V,Y,NUMOUT = -2/V,Y,BIGER = 0.0/
C,Y,SRTOPT = 0/C,Y,SRTELTYP = 0/ §$

Output element force and stress tables are converted into SORT2 output
through the output file processor, OFP. An output file processor accompanies
each stress sort module. The sorted output table, OEF2X2, serves as input to
this processor. The parameter specification, CARDNO, is the same for each
OFP.

Module Sorted Output Table Parameter
Name from Corresponding STRSORT Specification
OFP OEF2X2,/ / S,N,CARDNO $



DMAP ALTER IN EXECUTIVE CONTROL DECK
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DMAP ALTERS (Cont'd)

To delete the existing OFP from DMAPl and insert the STRSORT and OFP
module, one uses the ALTER command. The number 658 repeated deletes statement
658 from DMAPl and inserts any succeeding statements (up to the ENDALTER)
at position 658.

Start of Number of
DMAP Alter Removed Statement
ALTER 658,658
All commands between the ALTER
and ENDALTER are inserted at 658
ENDALTER
CEND

This alteration of DMAPLl is shown on the next two pages. Note that DMAP1
is listed by DIAGL4.



LISTING OF DMAP1 BY DIAG l4
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LISTING OF DMAP1 BY DIAG 14
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SORTED OUTPUT IN MSC/NASTRAN

SUBCASE REQUESTS

Cutput requests in the case control remain unchanged. As shown on the
flowchart, output control consists of SORTl vs. SORT2, subcases to be output,
and element-ID output set. The following example selects the SORT2 option

for certain subcases, with an element-ID set specified.

Element Group all

Force Subcases for Element
Output Each Element ID Set
ELFO (SORT2) = 100



EXAMPLE OF SUBCASE REQUESTS FOR SORTED OUTPUT
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SORTED OUTPUT IN MSC/NASTRAN
BULK DATA
For determining a specified number of the top forces (or stresses) one
requires two types of DTI cards and three PARAM cards. The flowchart explains
the DTI functions - selecting both types and forces (or stresses) of element.
PARAM's designate the type of sorting. If one desires to print forces above
a certain level, then an additional PARAM card is required. This discussion

centers on the next page's example: sorting a certain number of forces.

Two cards make-up each DTI specification. A header card simply denotes
the existance of direct table input, DTI. This card contains the alphanumeric
card name, INDTIl, and the header designation, . The second card tramnsmits
the sorting information, element types and forces of that type to be sorted.
This card also contains the alphanumeric name and a designation, 1. In specifying
the sorting information, one places the element type first, then the specific
force of that element. No limitations exist on the number of different elements
that can be selected on one DTI card; however, one logical DTI card will
recognize a designation of an element once, i.e. the user can select a particular
element on a DTI card one time. To sort a different force on the same element
insert a second DTI specification. Element-ID's for the DTI are in the
MSC/NASTRAN APPLICATION MANUAL, pages 4.2 - 57, 58.

Specific forces and stresses for elements are shown in the USER'S MANUAL,
VOL. II, Section 4.3. One provides direction for the STRSORT module through
the DTI cards. In the stress sort module, NASTRAN passes through the output
element force table, sorting on the designated forces. Since the module makes
only one pass, we see that just one sort for an element type is effective.
Another sort requires a second DTI card and STRSORT module.

Alphanumeric
Card Name Used
Name by STRSORT Header Card

DTI INDTI1 )]
Card With
Card Name for STRSORT TRIA3 Memb-
Name  STRSORT information element force(y)
DTI INDTI1 1 74 3 (Card continued on next line)

11



EXAMPLE OF BULK DATA REQUESTS FOR SORTED OUTPUT
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BULK DATA (Cont'd)

Sort
QUAD4 Bend- BAR Sort
Element Moment (y) Element Nothing
33 6 34 -1 +DTI1
Conrod Sort ELAS1 Sort Signifies End

Element Nothing Element Nothing of Number One Card
+DTI1 19 -1 11 -1 ENDREC

Note that the negative one specifies no sort. In addition, all output from
this first STRSORT-DTI set will precede the second set for each superelement.

For the majority of sorts, the first three parameters listed below -
NUMOUT, BIGER, and SRTQPT*- are sufficient. In this section's example, BIGER
wasn't necessary. When DTI cards are specified, the SRTELTYP card is omitted.
See the USER'S MANUAL, VOL. II, Page 3.1-26 for more information

* At this time, version 60A contains an error in the coding that
renders SRTOPT ineffective.

Card Parameter Three Highest Magnitude
Name Name Forces to be Output
PARAM NUMOUT 3

Card Parameter Sort on Maximum

Name Name Magnitude

PARAM SRTOPT 0

13



EXAMPLE

Examples in the previous three sections are all derived from the same
NASTRAN run. This run first listed the top three QUAD4 bend-moments(y) and
TRIA3 membrane~forces(y), then the TRIA3 membrane-forces(xy). INDTIl specifies
the first two sorts; INDTI2, the third. NUMOUT and SRTOPT select the top three
forces or moments by magnitude. Sorting by the first STRSORT module is directed
by INDTI1. After determining the top three QUAD4 moments and TRIA3 y forces,
this module transfers its output to the first OFP. Then, the second STRSOkI
selects the top three TRIA3 xy forces through INDTI2. Output from this module
follows the first module's. In the case control, subcases 1, 2, 6, 7, 11 and
12 are chosen for sorting. Finally, all elements with ID's between 1370000
and 1380000 are to be sorted in the SORT2 format. On the next page is the
QUAD4 bend-moment(y) sort for element 1371820.

14



QUAD4 Y-MOMENT

EXAMPLE OF SORT2
OUTPUT FOR SORT ON
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APPENDIX-REDUCED OUTPUT

Generally, with sorted output each printed page contains very little
information. This bulk may be considerably reduced by altering the NASTRAN
output file. NASTRAN has the standard FORTRAN control characters in the first
column: "1" signifies a new page to be started; "@", a double space. One can
simply change all "1"'s in column one to blanks or zeroes, resulting in the

output on the next page.

When merely determining maximums for each element, one may want to use
a more sophisticated alteration. The second page following this one displays
the result of changing output similar to that of the previous page's. Basically,
this alteration takes the first page of output and leaves it unchanged; however,
the succeeding ten pages are stripped down to only element-ID and the force

output.

First locate the line with FORCES in it, then skip up five lines. (Note
that the double space after the MODEL 1line is created with a zero in column
one; double space after the ELEMENT-ID and FORCES 1lines are blank lines in
the NASTRAN output file.) Next, three lines are deleted with the file pointer
now at the ELEMENT line. The five lines after this ELEMENT line are removed,
leaving the pointer at the force output line. A double space control character
is then added to this line. Execute this sequence ten times, then start a new

page. Thus, ten pages are reduced, then a new page is started.

As a final note, NASTRAN inserts blank pages and diagnostic messages
between the different types of output, e.g. a QUAD4 sort vs. a TRIA3 or a
QUAD4 membrane-force sort vs. a QUAD4 moment sort. One may find it desirable
to retain these delimiters by searching through the output file, The user
can specifically change only as many lines as necessary, leave the delimiters

intact, then change only the next set of output, etc.
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REDUCED OUTPUT~-SIMPLE ALTERATION
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REDUCED OUTPUT~-SOPHISTICATED ALTERATION

TCeIEHLHET 7~

70436176662~

10+3263)20°¢

104369 Hho° T

PO-10A2G7L*F=

10+3666TL6° 1

20-31 79096 1=

T0=7660000 G

10-L7€°0°6-

00+36GHPCQ* 7

00+ 3PGHLLO%Q
AR
- SIMNNY AWVIH

T0+4304209gR* 2

1043766€PF* P

1043436661° Gu

2047170 LRG 1=

P0+36A761L1" 1=

10+ T0R62* b=~

1043068162

10+43621992°¢

NPeIBAGOG L -

10439927206° 7~

1043012950 1~
xn
S ISHIASHYNL -

[P LESERELEEIN
[Ji %l Iavd

neszzst

00+3R00EFT*7

70+3020C7 11~

Z043ANGTA7° T~

10e37P620L1°9

10+39TRHARS

00306105208

00+39060TF°* 2~

00+RZELOACT

00+3HIGENEF

00¢3L26549"y

0043661661 °1
AYW

(yavnd)y

NYYISYH 0P4 1

00+ 3€RO0LE" 9=
104306006 €° 1=
1047004271 T~
T0+3L6ATHEL -
603006660 ° G-
00+7074628°8

20-3L12000% -
10=7261€66°L~
00+320L002°1-
C0+ICSHEIT G

00+3L65120°2

AW
= SINAWOW  INIOMIR -

SINIWITI

61 4HAWIAON

00+360£622°6-

1043219165 °G~

2047610970 1~

104314201962~

20+3K€C127°1

10-3R602GE"H

00+431AR2€0°%G

C0+29GRT6h* o

00+3L26199° 1~

00436170069~

00+3<T13L92'%
YU

2043619111 1~

£0+392€962° 1~

704356102486

£N+IN26HT1G* T~

2N+37226901°2

€0+31469500° 1

70436696070

7043965090° 1~

TYN¥AILYAITIHNOY AL

ot o~ 3§

20430869291

Zne312029L°1

J0+3L6009L° L -

CO+3ERGERHT

20+NTE6%L €~

Z0+39G6EC T F-

10-3%l¢g9F°2

20+ bbech Y

10+4306L0€1°6

19/99¢ =
€0+3625252°1
19459¢ =

FO+TIHICHTAH T =
6GHYIT =

20+ TL25LO9°C -
hQLALE =

2043002617 C
20406€ =

FO+TLOHGGE -
AT3HC =

704 3THLAPA T -
GoCUNE

£043955590°¢

G5
AI=-4NJH3T]

or
Al=1H3 14

[ale)
QT=187% 377

aj
RS RTERE]

UI-1H343m

N

IR RIBERE]

an
DARSRIRITR k]

na
Ol={N3IWITI

50
0I-117713

09
a1-1432273

os

RS o le b

D{e]l M2y

X 440 IIHIAILUNYDY a0

THECIWE =
FO+I00TREE T 2N4360TLATIT EN+T5H4TE°T
falane =
20+300R200° 1= 7043€6L271°1- €0+3CHLTLG €
LLTA6E =
204360LTL2F 2ZNe3500567°T- 204390466 0°G
AXd Ad X4
= SIIALH INTNAHIW -
N T S 3I2TEny
L1ALbE =
A10V00IE NOTLITAONGD LHOTIS JATLAVD 1N
00*191
00°*19T1=62°011

SYX O AIVIISNRS HILMGY (amgn

18



APPENDIX-SORT1 SORTED OUTPUT

Except for the ALTER card, sorting in the SORT1 format is the same as in
the SORT2 format. Steps 670 and 671 are specified on the ALTER card instead
of step-658. These two steps are STRSORT and OFP modules that must be deleted
from DMAPl1l. When SORT2 is called out in the output directives, DMAP1 will
execute step 658, but not steps 670 and 671; with a SORT1 or, more commonly,
no directive, step 658 is skipped and steps 670 and 671 performed. Besides
changing the ALTER, one also omits all SORT2 specifications from the output
directives. The following page shows the changed DMAP ALTER. The final page
shows the effect on DMAPl of this ALTER.
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DMAP ALTER FOR SORT1 SORTED OUTPUT
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ALTERATION OF DMAP1 FOR SORT1 SORTED OUTPUT

et

39vd

o8seesit

$ IdAXON q39v1 069
$ //511dAX 10714AX  6HY
§ dN* IdAXON Ur0d  uby

$ dINSNSS/ONUEVI*N®S/ 4711 4d*N¢S
/713Sd/1L3S/SANdAX/¢X2S304X29N0* X290V X29dU * YUHUDAX NYYEAX  LeY

$ OxLJOU*ACA/4XESI0*XCINIL*XLVVU* XLV
/7491SI04TA9N0* 19004 19404 HABOIAX S LUII*SLUCIHICSNIXSGI4 LOVEANND  9bY

$ LuldAuNId® IdAXON utod 949
$ BUDAXUN® IdAXON utod  Ye9
% visT 139 1 eby
$ UNQHVOONGS//7191S40 A40 ¢ty
$ YIOIHCACA/ZLNOWNNSACA/1D1SI0/*U(SI0  LU0SHLS (B9
$ 91S¢91sT Mgl ueYy
$ Wis? 139v1 649
$ ONQavIsNeS// InlSH0 440 wi9
$ NAOIASASA/ZLNOWNNGACA/TNTSIO/* WIS H0  LHUSMLS LY
. $ KWIS*KHIST urod 949
$ 0U=SLldlivIN®A*I/90¢AD
/71d0LN0sA$I/91SI0*NISI0/STdDISTIIS I LSIIOSWISI IS LdWd* X TS0 ANND HL9
S /1=201S ACA/I=eWISCACA/UB[S ACA/dUN// WYNYY  9l9
$ ABNI*9IST [VIUVH B YR
$ (s 139v1 &Ly
$ ONOHVIONSS//+ex 1340 a0 1LY

S 0=dALTILES*A¢D/0=Ld0LYS¢ALD
ATSNOIAZMD U3INOISSY 3NTIVA GVH AGV3IY IV d391IH U3IWYN B3 3nvavd

149 "ON NOILONWLISNI LHOSUAS NOLLONYASNI dVYWU N1 HOHMI 318]1$50d
2%  J9VSSIN OINMYM HISN

70°0m¥I0LHSACA/2-2LNOWNNSASA/2XT43U/21LUNT S XT 430 JBUSHMLS (49
$ ONUNVUSNSeS//7¢IXT430 40  iL9
S 0sdALTILHSOACI/ONLdOLESSASD

70°0=430LQOACA/2=2LNOWIINCASA/IXT 43U/ TTLAONT*XT430 LYUSHLS 119
$ 1S¢1s7 uNed 699
$ ONQGYVIEN¢S//X14340% 19004 19dU* TADN A40 899
§ dN/XTIS30¢1540/ aN/X1d408 1440 ALNDI L9Y

$ dNONCS/XTSI0*XT 430

/711049 LW 4*SHISII* LSII*SCNOIDI4SZW0IDI¢ TSIV T 3304804SVD XMAS 99y

$ 2d1 3% 499

$ 3U3O0NT a“nr 999

P040%004 JHVLS trevece $ 999
PS040 000 00030000008 6L NN 62 11408 2 i€ $ 99
0000000000.0000000000000000000000000000000000000‘0000000000000000000000ﬂ 999
$ Y9y

$ w99

PO 2000000000 2000000000000 000 8040409220442 0040400+ 40424080840 0048 H9Y
90000420000 00080000000 ¥03Sd04 X e 8 99y
4249% 00 (NI sees00e 3 Y99

$ dAXONT 149V 99
$ //7LLdAX 10X 299
$ dNSdAXUNT ungd 199
$§ OINCNSS/ONGYVIENSS
*UN
NUTAONYLSNE dYWd=dvnd
NOILYI1dHWOI WYHNOONLd 3J28N0S NVYLSVYN

00°T9{ d4x 440 Q3IH3AINLLNYD T13GUW

NYYLISYN 0861 *E1 H3BWIAUN 00°191~82°011 dx 3I9VIISNI YALNID LSHVH

21



