WORKSHOP PROBLEM 7

Calculating Element Strain
Energy

Objectives:

| Calculate the element strain energy per mode due to elment stiffness
generated from DMIG input.

Procedure:

1.  Submit the following cantilever beam model consisting of two
bar elments. Thisisa planar problem retaining only the 2 and
6 degrees of freedom. Review the strain energy output.

\ y
\ 1 2 3

q X

2.  Comment out “cbar, 11” from the input file for modification
and replace the stiffness with the following equivalent
DMIG matrix. A k2gg=stiff Case Control command is
required.

3. Write a dmap to calculate the strain energy generated by the
DMIG entries.

4. Put the strain energy calculation inside a subdmap.
5. Use the MESSAGE module to format the strain energy

output, mode by mode.
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L]
Hints:

m  TheDMIG stiffness matrix is saved ask2jj. This datablock needsto be
saved inside the SEM G1 module to be retrieved |ater on.

m  Thestrain energy datablock iscalled ONRGY 1 and is printed inside the
SEDRCVR module.

m  Other possible useful modules:
m DBSTORE
m DBFETCH
m  SMPYAD
m PARAML
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Equivalent DMIG matrix:

dm g stiff

$

$DM G NAME

$

dnig stiff
1
2

dm g stiff
2

dmig stiff
2

dm g stiff

0

e

NONNEFE OO

6

a

2
149940.
149940.
6

-149940.

2

-149940.

6

1 0
Gl C1
1 2
2 2
1 6
2 6
2 2
2 6
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Input File for Modification:

wkshp7. dat

$

$ wkshp7a.dat - baseline bar node

$

id bar stiff

sol 103

tinme 10

cend

title = two bar exanple

spc = 100

disp = al

nmet hod = 100

ese = all

echo = punch

$

begi n bul k

CBAR 11 1 1 2 99
CBAR 12 1 2 3 99
coNve 21 2 1.5

CONVR 22 3 1.5

EIGRL 100 2

GRDSET 1345
CRI D 1 0. 0. 0.
CRI D 2 10. 0. 0.
GRI D 3 20. 0. 0.
GRI D 99 10. 0. 100.
MAT1 1 3. +7 .32

PARAM  WIMASS . 00259

PBAR 1 1 1.0 .0833 .0833 . 1667
SPC1 100 123456 1

ENDDATA

7-4 DMAP Exercise Workbook - Version 70.5



WORKSHOP 7
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Solution Input File:

sol n7. dat

$
$  wkshp7. dat
$

replace bar # 11 using dm g

$

iddmg stiff
sol 103
diag 8
COWPI LE SEMGL

ALTER ’* add. *k2jj’ $
CALL DBSTORE K23J,,,,//0/0/"’ /0 $

COWPI LE SEDRCVR

ALTER * OFP. *ONRGY1' (1,-1) $
CALL STRNENRG UG // $

$

COWPI LE STRNENRG
SUBDVAP STRNENRG UG // $

$

TYPE PARM , |,

N, NUMMODES, NVALS $

TYPE PARM , RS, N, REX$
TYPE PARM , RS, Y, TI NY

$

$ DM G Processing

$

CALL DBFETCH /K2J3J,,,,/0/0/0/0/0 $
PARAML  K2JJ//’ PRESENCE' ////S, N, NOK2JJ $

$

I F (NOK2JJ <> -1) THEN
matprn k2jj // $

SMPYAD
$

UG K2J3J, UG, , ,/ ESEK2JJ3/3////1/0/0/ $

mat prn esek2jj// $

PARAML
$

NUMMODES = 1 $

ESEK2JJ//  trailer’/1/ S, N NVALS $

DO WHI LE ( NUMMODES <= NVALS) $
PARAML ESEK2JJ//’ DM’/ NUMMODES/ NUMMODES/ S, N, REX $

REX = 0.5 *

MESSACE //’ -

REX $

VESSAGE / /' MODE Nunber '/ NUMMODES $
MESSAGE //' Strain Energy of DM G /REX $

MESSACE / /'

MESSAGE //° -

"8

NUMMODES = NUMMCODES + 1 $

ENDDO
ENDI F $ NOK2JJ
RETURN
END $
cend
title = two bar

exanpl e
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I

subtitle = replace one bar with dmig

spc = 100

disp = all

met hod = 100

k2gg = stiff

ese = al

$

begi n bul k

char 12 1 2 3 99

conn® 21 2 1.5

conn® 22 3 1.5

dm g stiff 0 6 1 0

$

$DM G NAME €Y) a Gl Cl Al

$

dm g stiff 1 2 1 2 29988
1 6 149940. 2 2 -29988
2 6 149940

dmig stiff 1 6 1 6 999600
2 2 -149940. 2 6 499800

dm g stiff 2 2 2 2 29988
2 6 -149940.

dm g stiff 2 6 2 6 999600

eigrl 100 3

grdset 1345

grid 1 0. 0. 0

grid 2 10. 0. 0

grid 3 20. 0. 0.

grid 99 10. 0. 100.

mat 1 1 3. +7 .32

par am wt mass . 00259

pbar 1 1 1.0 . 0833 . 0833 . 1667

spcl 100 123456 1

enddat a

7-6 DMAP Exercise Workbook - Version 70.5



Calculating Element Strain Energy
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Partial Output with CBAR,11

Compare the results obtained in the .f06 file with the results below:
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Partial Output where CBAR,11 Replaced with DMIG:

Compare the results obtained in the .f06 file with the results below:
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