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WORKSHOP 1
MODAL ANALYSIS OF A FLAT PLATE






Workshop Objectives

— Use the Lanczos method to find the first ten natural frequencies and mode
shapes of a flat rectangular plate.

Software Version
— MSC Nastran 2013

Files Required
— plate.bdf
— wkshp1.dat

Problem Description:

— The next page contains information on the flat plate, including the finite
element representation, boundary condition, and structural parameters
necessary to construct the input file.




Structural Information Boundary Condition

Table 3A.
Length (a) 5in g 12345
Height (b) 2in *
Thickness 0.100 in T
Weight Density 0.282 Ibs/in3
Mass/Weight Factor 2.59E-3 sec2/in ’m
Elastic Modulus 30.0E6 Ibs/in2 ¢
Poisson’s Ratio 0.3
Grid Coordinates and Elements
45 46 47 48 49 0 1 2 3 4 5
31 32 33 34 35 36 37 38 39 40
£] 5 6 7 8 9 40 41 42 43 44
21 22 23 24 25 26 27 28 29 30
3 4 3 [} 7 8 9 0 1 2 3 2 N
11 12 13 14 15 16 17 18 19 20
12 3 14 15 (i} 17 8 19 0 1 2
1 2 3 4 5 6 7 g 9 10
1 4 6 7 ] 0 1 N
|| 5in




- Suggested Steps
1. Open and review the plate.bdf include file.
2. Modify the starting input file, wkshp1.dat, to add the Lanczos method.
3. Save and run the new input file.
4. Review the MSC Nastran results using the solution file soln1.f06.



Step 1. Open and Review the Plate.bdf File

« v v W v

PSHELL
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4

plate.bdf

O W o LT WN R

R R HRBERRRRBRHERBERRRRBRRERRRRRBRR

W 0w JdJo U WDN K.

geometric input file for plate model

W W JdJ o U1 WDN K

CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
CQUAD4
$

MAT1

$

1

H B R R R KB R B B R B B BB B R R R R

24 35 34
25 36 35
26 37 36
27 38 37
28 39 38
29 40 39
30 41 40
31 42 41
32 43 42
33 44 43
35 46 45
36 47 46
37 48 47
38 49 48
39 50 49
40 51 50
41 52 51
42 53 52
43 54 53
44 55 54
3 .282
Weight Density

see PARAM,WTMASS




Step 1. Open and Review the Plate.bdf File (Cont.)

$ GRID 31 4. 1. 0.
GRID 1 0. 0. 0. GRID 32 4.5 1. 0.
GRID 2 .5 0. 0. GRID 33 5. 1. 0.
GRID 3 1. 0. 0. GRID 34 0. 1.5 0.
GRID 4 1.5 0. 0. GRID 35 .5 1.5 0.
GRID 5 2. 0. 0. GRID 36 1. 1.5 0.
GRID 6 2.5 0. 0. GRID 37 1.5 1.5 0.
GRID 7 3. 0. 0. GRID 38 2. 1.5 0.
GRID 8 3.5 0. 0. GRID 39 2.5 1.5 0.
GRID 9 4. 0. 0. GRID 40 3. 1.5 0.
GRID 10 4.5 0. 0. GRID 41 3.5 1.5 0.
GRID 11 5. 0. 0. GRID 42 4. 1.5 0.
GRID 12 0. .5 0. GRID 43 4.5 1.5 0.
GRID 13 .5 .5 0. GRID 44 5. 1.5 0.
GRID 14 1. .5 0. GRID 45 0. 2. 0.
GRID 15 1.5 .5 0. GRID 46 .5 2. 0.
GRID 16 2. .5 0. GRID 47 1. 2. 0.
GRID 17 2.5 .5 0. GRID 48 1.5 2. 0.
GRID 18 3. .5 0. GRID 49 2. 2. 0.
GRID 19 3.5 .5 0. GRID 50 2.5 2. 0.
GRID 20 4. .5 0. GRID 51 3. 2. 0.
GRID 21 4.5 .5 0. GRID 52 3.5 2. 0.
GRID 22 5. .5 0. GRID 53 4. 2. 0.
GRID 23 0. 1. 0. GRID 54 4.5 2. 0.
GRID 24 .5 1. 0. GRID 55 5. 2. 0.
GRID 25 1. 1. 0. $

GRID 26 1.5 1. 0. SPC1 1 12345 1 12 23 34 45
GRID 27 2. 1. 0.

GRID 28 2.5 1. 0.

GRID 29 3. 1. 0.

GRID 30 3.5 1. 0.




Step 2. Modify the wkshp1.dat File

Start with the partial input file wkshp1.dat and change

the file name to soln1.dat, then modify as follows: Start with partial input file,
. . wkshp1.dat

Executive Control Section P

a. Add the solution sequence, SOL 103. §  vkshpl.dat
3 exec control add: s=solution sequence

H =S case control add: eigenwalus method callout
Case Control Section : i eyl
: 5

b. Add elgenvalue METHOD Ca”OUt' 3 bull data add: wgight/mass conversion factor

c. Add eigenvector printout. 2 sigenvalus method
CEHD

. TITLE = HORMAL MODES EXAMPLE
Bulk Data Section ECHO = UNSORTED
] ) SUBCASE 1

d. Add weight/mass conversion factor. SUBTITLE= USING LANCZOS

e. Add eigenvalue method with 10 roots. BEGIN BIILK
FPARAM POST. 0O
FARAM COTTPMASS 1

g . . =
MOdIerd |nput f|le, include '‘plate. bdf'’
save as soln1.dat ENDDATA
)

& =zolnl dat
=
SOL 103
CEND
TITLE = HORMAL MODES EXAMPLE
ECHO = THSORTED
SUBCASE 1
SUBTITLE= USIHG LANCZOS
HETHCOD = 1
SPC = 1
YECTOR=ALL
FEGIN EULE
PARAM POST. O
PARAM COUPHASS 1
d PARAM WTHASS 00259
EIGEL 1 10 0
5
include 'plate.bdf’
&
ENDDATA




Step 3. Save and Run the Input File

Save and run the modified file in Nastran.
a. Save the modified file as soln1.dat.
b. Double click the MSC Nastran icon.

c. Navigate to the correct directory and select the file
soln1.dat.

d. Click Open.
e. Click Run.

I Select MSC.NASTRAN Input File

MSC/NASTRAN Command Infmmaﬁul =

MSCAMASTRAN Irput File
|C:\training\soln1.dat File... |

Optional kewwards

J®| | « Local Disk (C:) » training

Organize MNew folder i~ 0O @

2| plate.bdf

[ |7 |solnl.dat |

7| whkshpl.dat

File name:  solnl.dat ~ | Input Files (*.bdf;" dat) -

@) Open | | Cancel ]

!
Cancel | Clear |




Step 4. Review the Results

1t 10 Natural Frequencies (eigenvalues) of the Plate

EIGENYALUE ANALYSIS STHMARTY (READ MODULE}

BLOCK SIZE USED .. .................... 7
NUMEER OF DECOMPOSITICOHS .. ........... 2
NUMBEER OF ROOTS FOUHD .. .............. 10
NUMBEER OF SOLVES REQUIEED . ........... 7
1 NORMAL MODES EXAMPLE PAGE 10
0 SUBCASE 1
REAL EIGENVYALUES
MODE EXTRACTICH EIGEHVALUE RADIANS CYCLES GENERALIZED GEHERALIZED
NO. ORDEE MaSS STIFFNESS
1 1 7. 055894E+05 8.399937E+02 1.336891E+02 1.000000E+00 7.055894E+05
2 2 1.877186E407 4. 332651E403 6.895628E4+02 1.000000E+00 1.877186E4+07
g 3 2.811177E+07 5.302053E+03 8.438480E+02 1.000000E+00 2.811177E+07
4 4 1.929422E408 1.38903cE+04 2.210720E4+03 1.000000E+00 1.929422E408
5 5 2.221657E4+08 1.490523E+04 2.372240E403 1.000000E+00 2.221657E4+08
b ] 2.328451E+08 1. 525926E+04 2.428587E+03 1.000000E+00 2.328451E+08
7 7 6.832397E+08 2.613885E+04 4. 160127E+03 1.000000E+00 6.832397E+08
8 ] 9.600053E+08 3.098395E+04 4.931249E+03 1.000000E+00 9.600053E+08
9 9 1.365293E409 3.694987E+04 5.880754E403 1.000000E+00 1.365293E4+09
10 10 1.850317E+09 4.301531E+04 6.846099E+03 1.000000E+00 1.850317E+09




Step 4. Review the Results (Cont.)

1st Mode shape (eigenvector) of the Plate
(see the soln1.f06 file for all 10 eigenvectors)

1 HORMAL MODES EXAMPLE PAGE 11
USING LANCZOS
SUBCASE 1
EIGENVALUE = 7.055894E+05
CYCLES = 1.336891E+02 REAL EIGENVECTOE N O . 1

POINT ID. TYPE T1 T2 T3 R1 R2 R3
1 G 0.0 0.0 0.0 n.o 0.0 —3.203115E-16
2 G —2.647930E-16 -5.375144E-16 -9.732725E-01 -1.099511E+00 4.003941E+00 —-8.053012E-16
3 G —8.087117E-16 —4.758965E-16 -4.16861%9E+00 -1.599071E+00 8.686669E+00 —6.711056E-16
4 G —-1.626329E-15 —1.430922E-15 -9.445514E+00 -1.530855E+00 1.230146E4+01 -7 .343100E-16
5 G —2.322747E-15 -3 .606068E-15 -1.636256E+01 -1.365152E+00 1.522518E+01 -3.038820E-15
b G —1.990909E-15 -5.712441E-15 -Z.455516E+01 -1.080930E+00 1.740494E+01 —2.924235E-15
7 G —2.838505E-15 -5.273217E-15 -3.367780E+01 —8.040399E-01 1.895419E+01 -2 .625783E-15
] G —2.569822E-15 -8.191124E-15 -4.342896E+01 -5.477144E-01 1.993718E+01 —4.513898E-15
9 G —2.878096E-15 -9.511272E-15 -5.355173E+01 -3.472317E-01 2.046533E+01 -2 .554486E-15
10 G —-1.787771E-15 -7 .901818E-15 —6.384777E+01 -2.192121E-01 2.066150E+01 —7.3B1784E-16
11 G —-1.525222E-15 -1.227910E-14 -7.419273E+01 -1.687060E-01 2.069914E+01 -2 .505442E-15
12 G 0.0 0.0 0.0 0.0 0.0 —9.275404E-17
13 G —-1.817918E-16 —2.669867E-16 -1.263801E+00 -1.865870E-01 4. 860682E+00 -3 .589973E-16
14 G —-5.010032E-16 -5.740304E-16 -4.701082E+00 -5.743318E-01 8.765023E+00 -1.347162E-15
15 G —5.E56739E-16 -1.027553E-15 -9.996819%9E+00 -7.007096E-01 1.228685E+01 -1.209610E-15%
16 G -9.612353E-16 -2.247265E-15 -1.686138E+01 -6.388398E-01 1.505788E+01 -1.898507E-15
17 G —6.105141E-16 —4.902903E-15 -Z2.495921E+01 -5.380088E-01 1.722623E+01 —-2.911906E-15
18 G —1.005600E-15 —5.329151E-15 -3.398207E+01 —4.108650E-01 1.877065E+01 —-3.143212E-15
19 G —8.334120E-16 —6.381899E-15 -4.364096E+01 -2.955683E-01 1.978425E+01 -2 .666923E-15
20 G —6.960247E-16 -1.165354E-14 -5.369034E+01 -2.025815E-01 2.035270E+01 -2 .617565E-15
21 G —6.969010E-16 -1.455675E-14 -6.39403%9E+01 -1.431027E-01 2.060489E+01 -2 .515600E-15
22 G —2.602731E-16 -7 .629489E-15 -7.426575E+01 -1.162434E-01 2.068187E+01 1.934333E-15
23 G 0.0 0.0 0.0 0.0 0.0 —-1.462061E-16
24 G 9.579574E-17 -2 .205528E-16 -1.304640E+00 4.137257E-13 4.982256E+00 —4.744146E-16
25 G 7.5770L0E-17 -7 .562545E-16 -4.836426E+00 1. 255042E-12 8.970780E+00 -1.159996E-15%
26 G 1.068947E-16 -2.104532E-15 -1.017065E+01 2.190421E-12 1.224473E+01 -1.410772E-15
27 G 2.136506E-16 -2 .658570E-15 -1.701966E+01 3.194220E-12 1.503499E+01 -2.576460E-15
28 G 6.530271E-17 =3 .975412E-15 -2.509360E+01 4.153128E-12 1.716072E+01 —3.349055E-15
29 G 4.017865E-16 —6.490876E-15 -3.408485E+01 5.109411E-12 1.871469E+01 -3 .234585E-15
3o G 7.421371E-17 -9 .740674E-15 —4.371526E+01 5.919765E-12 1.973188E+01 -1.420714E-15
31 G 2.606822E-16 —-8.591735E-15 -5.374205E+01 6. 782683E-12 2.031692E+01 -3 .003384E-15
32 G 2.809869E-16 -1.179285%E-14 -6.397686E+01 7.635899E-12 2.058428E+01 -1.236170E-15
33 G -1.208140E-16 -1.247271E-14 -7.429531E+01 8.056112E-12 2.067510E+01 -2.066537E-15
34 G 0.0 0.0 0.0 0.0 0.0 —3.561726E-16
35 G 3.621218E-16 —4 .0B5483E-16 -1.263801E+00 1.865870E-01 4. 860682E+00 -3 .67813BE-16
36 G 6.559925E-16 -7 .955298E-16 -4.701082E+00 5.743318E-01 8.765023E+00 -1.409231E-15
37 G 1.083153E-15 —-2.038945E-15 -9.996819E+00 7.007096E-01 1.228685E+01 —1.863387E-15%
38 G 8.744897E-16 -3 .104541E-15 -1.686138E+01 6.388398E-01 1.505788E+01 -2.552158E-15
39 G 1.332937E-15 -4 .874745E-15 -2.495921E+01 5.380088E-01 1.722623E+01 -3.511278E-15
40 G 7.735295E-16 -5.145106E-15 -3.398207E+01 4. 108650E-01 1.877065E+01 -2.618612E-15
a1 G 9.920307E-16 -7 .457224E-15 -4.364096E+01 2.955683E-01 1.978425E+01 -3 .621345E-15
a2 G 9.650012E-16 —1.396022E-14 -5.369034E+01 2.025815E-01 2.035270E+01 -2 .094507E-15
43 G 1.753142E-15 -9.154671E-15 -6.394039E+01 1.431027E-01 2.060489E+01 -9.017031E-16
44 G 9.631351E-16 -1.074976E-14 -7 .426575E+01 1.162434E-01 2.068187E+01 —6.017072E-15
45 G 0.0 0.0 0.0 n.o 0.0 —4 . 908038E-16
46 G 8.365107E-16 -4 .007768E-16 -9.732725E-01 1.099511E+00 4.003941E+00 -9 .4B84552E-16
47 G 1.686705E-15 —6.674223E-16 -4.168619E+00 1.599071E+00 8.6H86E669E+00 —1.941661E-15
LY G 2.653727E-15 -2 .4pZ040E-15 -9.445514E+00 1.530855E+00 1.230146E+01 -2.034165E-15
49 G 2.882346E-15 -2 .249532E-15 -1.636256E+01 1.365152E+00 1.522518E+01 —2.236B856E-15
50 G 1.735332E-15 -3 .983470E-15 -2.455516E+01 1.080930E+00 1.740494E+01 -2 .972010E-15







WORKSHOP 2
NORMAL MODES WITH PRELOAD






 Workshop Objectives

— For a simply supported beam with no pre-load, use SOL 103 to find the first
bending frequency.

— Add a preload to the beam, then use SOL 103 to once again find the first
bending frequency.

 Software Version
— MSC Nastran 2013

* Files Required
— wkshp2.dat

* Problem Description

— The next page contains information on the beam, including the cross-section
of the beam with its dimensions, the loads and boundary conditions, and the
structural parameters necessary to construct the input file.



| oads and Boundary Conditions

Added pre-load
500 Ibs in x-direction

Structural Information

Length: 100 in
Height: 2in
Width: 1in
Thickness:| 0.100 in
Area: 0.38 in®
I4: 0.229 in*
I,: 0.017 in*

AN

End of beam,
Grid point 11

Cross-section of beam

la— 1.0in_>| ¢
} | 0.1
2.0in o e 01
J_ |0.1 in

«— 1.0in —p] T

{



- Suggested Steps
1.  Open and Review the starting input file, wkshp2.dat.
2. Run the input file in MSC Nastran.
3. Review the MSC Nastran results for beam with no pre-load.
4

Modify the wkshp2.dat file to add the pre-load and re-run the file in MSC
Nastran.

5. Review the MSC Nastran results using the soln2.f06 file for beam with pre-
load of 500 Ibs.



Step 1. Open and Review the wkshp2.dat File

The file wkshp2.dat is the baseline model without a pre-load

E

%  wkshpd . dat

g

SOl 103

CEND

TITLE = HORMAL HMODES EXAHMPLE (HO PRE-LOAD

g

SFC =1

VECTOR=ALL

g

SUBCASE 1

METHOD = 1

g

BEGIN BULK

CBAR 1 1 1 2 0. 1 1]
CBAR 2 1 2 3 0. 1 1]
CBAR 3 1 3 4 0. 1 1]
CBAR 4 1 4 5 0. 1 1]
CBAR 5 1 5 & 0. 1 1]
CBAR £ 1 £ 7 0. 1 1]
CBAR 7 1 7 g 0. 1 1]
CBAR a 1 a 9 0. 1 1]
CBAR 9 1 9 10 0. 1 1]
CBAR 10 1 10 11 0. 1 1]
EIGEL 1 ] 1]

GREID 1 0. o. 0. 345
GEID 2 10. o. 0. 345
GRID K] 20. o. 0. 345
GEID 4 a0, o. 0. 345
GEID 5 39,9999 0. 0. 345
GRID 3 49,9999 0. 0. 345
GEID 7 60, o. 0. 345
GEID a 70. o. 0. 345
GRID 9 a0. o. 0. 345
GEID 10 0. o. 0. 345
GREID 11 100. o. 0. 345
MATI1 1 1.+7 ] .101

PARAN COTPHMASS]

PARAN WTHASS 00259

FEAEL 1 1 I + A
+ A2 1. 1. .1 .1 .1

SFC1 1 1234 1

SFPC1 1 234 11

ENDDATA




Step 2. Run the File wkshp2.dat in MSC Nastran

Run the wkshp2.dat file in MSC Nastran.

a. Double click the MSC Nastran .
desktop icon to open Nastran. MSC Nastran|

b. Navigate to the correct directory and AUER)
select the file wkshp2.dat.

c. Click Open.

d. Click Run.

Select MSC.NASTRAN Input File
MSC/NASTRAN Command__fm | ks . Mtk o

MSCNASTRAN Input File

|E:\training\wkshp2.dat File... | Quganizen blevs fnkies
|;wkshp2.da£( :)

Optional kepwords

File name: wkshp2.dat = |Input Files (*.bdf;".dat) - |

|
Carcel I Clear | @ Open J ’ Cancel ]




Step 3. Review Results for wkshp2.dat Input File

Eigenvalue Results for Beam with No Pre-Load

1

NORMAL MODES EXAMPLE

MOLDE
HO.

EXTRACTION
ORDER
1
2
E

EIGENYALUE ANALYSIS STHMHHARY (READ MODULE)

BLOCK SIZE USED
NUMEEE OF DECOMFOSITIONS
NUMEEE OF ROOTS FOUND

NUMBER OF SOLVES EEQUIRED . ... ..... . .. 4
PAGE
SUBCASE 1
REAL EIGENVALUES
EIGENVALUE RADTANS CYCLES GEHNERALIZED GENERALIZED
MASS STIFFNESS
2.239525E+04 1.496504E+02 2.381760E+01 1.000000E+00 2.239525E+04
3.550680E+05 5. 95B759E+02 9.483659E+01 1.000000E+00 3.550680E+05

1.772663E+06 1.331414E403 2.115011E+02 1.000000E4+00 1.772663E+06




Step 4. Modify the wkshp2.dat File to Add Preload

Use wkshp2.dat as a starting point
and modify the file to add the pre-
load of 500 Ibs at the end of the
beam.

a. Change the name of file to
soln2.dat.

b. Change the portion of the TITLE
that is in parenthesis to (WITH
PRE-LOAD)

c. In Case Control, add the two
necessary subcases when
using a pre-load.

d. In Bulk Data, add the pre-load
of 500 Ibs in the x-direction at
the end of the beam, GRID 11.

e. Save the modified file as
soln2.dat.

f. Run the new file, soln2.dat, in
MSC Nastran, (to review this
process, see step 2, page 7)

5
% =olnd . dat (:)

5
SOL 103
CEND

g
SPC = 1
YECTOR=ALL

=
SUBCASE 1
LOAD = 2
5

SUBCASE 2 (é)

METHOD = 1
STATSUE = 1
=

BEGIN EULK
CEAR
CEAR
CEAR
CBAR
CBAR
CBAR
CEAR
CBAR
CEAR
CEAR
EIGEL
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
MATI1 1 1.+7
PARAM COURMASS]
PARANM WTHASS .00259
FEBARL 1 1

+ A2 1.
SPC1 1 1234
SFC1 1 234

e e e

WD 1O O P D 00 =] O O D

=
[N ]

oD 00 =] O O e DO O

20.
a0.
39.99913
49,9999
60,

a0.
0.
100.

=

R e Y e e Y e e e e e e e e (TR el el s W g I R

TITLE = HORMAL MODES EXAMPIE (WITH PRE—LOAD)(:)

Do oo oo oo oo oooooDoD Do o

101

[l = =Y SN ST Sy

oCDoOoDooDoDoD oD oo

[EE AL}
e
[dpldy]

345
345
345
345
345
345
345
345
345

E
LOAD 2 N 1.
FORCE 1 11
ENDDATA

500.

1.




Step 5. Review Results for soln2.dat Input File

Eigenvalue Results for Beam with Pre-Load

1

EIGENVALUE ANALYSIS SUMMHMNARY (READ MODULE)

HORMAT MODES EEAMPLE (WITH PREE-LOAD)

MODE
HO.

EXTRACTION
ORDER
1
2
3

BLOCE SIZE USED .. ..... . .............. B

NUMBER OF DECOMPOSITIONS ............. 2

NUMBER OF ROOTS FOUNWD ... ............. 3

HUMEER OF SOLVES REQUIRED . ........... 4

REAL EIGENVYALTUES
EIGENVALUE RADTANS CYCLES GENERATLIZED
MASS

2. 735964E+04 1.654075E+02 2.632542E+01 1.000000E+00
3.749264E4+05 6.123123E+02 9. 745253E+01 1.000000E+00
1.817354E+06 1.34B8093E+03 2.145556E4+02 1.000000E+00

PAGE
STECASE 2

GENERALTZED
STIFFHESS
2.735964E+04
3.749264E+05
1.817354E+06




WORKSHOP 3
NORMAL MODES ANALYSIS USING GUYAN
REDUCTION






Workshop Objectives
— Use Guyan Reduction to reduce the model used in Workshop 1.

— After the reduction is complete, using the Lanczos method, find the first five
natural frequencies and mode shapes of the plate.

Software Version
— MSC Nastran 2013

Files Required
— plate.bdf
— wkshp3.dat

Problem Description:

— The plate has the same structural data and boundary condition from
workshop 1, shown on page 5 for your convenience.




* Problem Description Continued.
— For the Guyan reduction, use the points indicated in figure below.

Guyan Reduction Points

45 46 VeV 48 o 0 2 4
AV LV \ S 1€
31 32 33 34 35 36 37 38 39 40
4 5 6 7 8 9 40 41 42 43 Hd
21 22 23 24 25 26 27 28 29 30
G x @ » @ 0 g 2 & 2i
11 12 13 14 15 16 17 18 19 20
12 13 4 15 6 17 18 19 0 1 2
1 2 3 4 5 6 7 8 9 10
1 (l 4 (’ 6 0 8 g 10 Ql
5in




* Problem Description Continued.

Structural Information Boundary Condition
Table 3A.
Length (a) 5in posg 12345
Height (b) 2in i
Thickness 0.100 in o
Weight Density 0.282 Ibs/in3
Mass/Weight Factor 2.59E-3 sec?2/in ‘mﬁ
Elastic Modulus 30.0E6 Ibs/in2
Poisson’s Ratio 0.3




- Suggested Steps
1.  Open and review the wkshp3.dat file.
Modify this input file to add Guyan Reduction.
Run the new input file in MSC Nastran.
Review the MSC Nastran results using the solution file soln3.f06.
Compare results of this workshop with workshop 1.

Al A



Step 1. Open and Review the wkshp3.dat File

The workshp3.dat is the partial input file to be modified.

5

= wl=hp3 . dat

=

SOL 103

CEHD

TITLE = REDUCTION PROCEDUEES, HORMAL MODES EXAMPLE
SUBTITLE = USIHG STATIC REDUCTION

ECHO = THSORTED

SUBCASE 1
SUETITLE=USING LANCZOS
METHOD = 1
SPC = 1
VECTORE=ALT
BEGIN BULE

PARAM POST, 0

EIGE.1.AHOUO, . .5

PARAM, COUPMASS, 1

PARAM, WTHASS, 0.002E549

INCLUDE 'plate.bdf'

5

5 SELECT A-SET. STATIC REDUCTION IS DOWE AUTOMATICATLY
5

ERDDATA




Step 2. Modify Input File to Add Guyan Reduction

Start with the input file wkshp3.dat and
add the request for Guyan reduction.

a. Change the file name to soln3.dat.

5
b. Change the EIGR entry to use the ¢ =olni.dat @
5
Lanczos method. . SeT s
c. Addthe ASET1 entry using the CEND
points shown on page WS3-4. TITLE = REDUCTION FROCEDURES, HORMAL MODES EXAMPLE
) SUBTITLE = USING STATIC REDUCTION
d. Save the modified file as soln3.dat. ECHO = UNSORTED
SUBCASE 1
SUBTITLE=USING LANCZOS
HETHOD = 1
SPC = 1
VECTOR=ALL
EEGIN BULE

PARAH, POST, 0
(b) EIGR.1.1AN. .. .5
PARAN, COUPHMASS, 1
PARAM. WTHASS, 0.00259
INCLUDE 'plate hdf'
5
$ SELECT A-SET. STATIC REDUCTION IS DONE AUTOMATICALLY
5
ZSET1,345.3,5,7,9,11
(c) ASET1.345.25.27.29.31.33
ASET1,345.47,49,51,53,55
ENDDATA




Step 3. Run the New Input File, soln3.dat

Run the soln3.dat file in MSC Nastran.

a. Double click the MSC Nastran
desktop icon to open Nastran.

b. Navigate to the correct directory and

select the file soln3.dat.
c. Click Open.
d. Click Run.

e s T

MSC/MHASTRAN Input File

|C:\training\soln3. dat

Optional kewwords

|
Cancel |

Clear |

MS5C Mastran|

0150

I select MSC.NASTRAN Input File

| | % Local Disk (C:) » training

Organize « Mew folder FE ~ [ @

\Z| plate.bdf
| | seln3.dat [
| 7| wkshp3.dat

File name: saln3.dat ~ | Input Files (".bdf;" dat) -

@ Open | | Cancel ]




Step 4. Review Results of Input File, soln3.dat

EIGENYALUE ANALYSIS 5070

BLOCE SIZE USED

NUMEER OF ROOTS FOUND

HUMBER CF DECOMPOSITIONS ... .. ..

HUMBER CF SOLVES REQUIRED ... ...

1 REDUCTION PROCEDURES. HORMAL MODES EXAMPLE
TSING STATIC REDUCTION

MM ARTY

{READ MODULE)

1]
REAL EIGENVYALUES
MODE EXTRACTION EIGENVALUE RADIANS CYCLES GENERALIZED
HO. ORDER MASS
1 1 7.056352E+05 5.400210E+02 1.336935E+02 1.000000E+00
2 2 1.879631E+07 4.335472E403 £.900117E+02 1.000000E4+00
3 3 2.817725E+07 5.308225E+03 §.443301E+02 1.000000E+00
4 4 1.953805E+08 1.397786E+04 2.224645E+03 1.000000E+00
5 5 2.367517E+08 1.538674E+04 2.448875E+03 1.000000E+00
1 REDUCTION FROCEDURES. HORMAL MODES EXAMPLE
TSING LANCZOS
1]
EIGENVALUE = 7.056352E+05
CYCLES = 1.336935E+02 REAL EIGENVECTOR HO 1
POINT ID. TYPE T1 T2 T3 Rl R2
1 G 0.0 0.0 0.0 0.0 0.0
2 G 0.0 0.0 —-9.732642E-01 -1.099:29E+00 4.004109E+00
3 G 0.0 0.0 —4 . 168889E+00 -1.599175E+00 8.687232E+00
4 G 0.0 0.0 —9.445539E+00 -1.529646E+00 1.230197E+01
5 G 0.0 0.0 -1.636362E+01 -1.365241E+00 1.522617E+01
o G 0.0 0.0 -2 455527E+01 -1.077562E+00 1.740565E+01
7 G 0.0 0.0 —-3.367999E+01 -5.0409158E-01 1.895542E+01
a G 0.0 0.0 —4.342918E+01 -5.415159E-01 1.993802E4+01
9 G 0.0 0.0 —5 . 355521E4+01 -3.472537E-01 2.046666E4+01
il [ 0.0 0.0 2

To see the entire list of results, use the soln3.f06 file

cooooooooo

ocDooooooooo

PAGE
SUBCASE 1

GENERALIZED

STIFFHESS
.056352E+05
LB79631E407
LB17725E+07
.953805E+08
.367517E+08

PAGE

(RS ol S e |

SUBCASE 1

11

1 . . —6.384790E+01 -2 0653 —01 .066393E+01 .




Step 5. Compare Results

Compare the results after the Guyan Reduction with workshop 1.

Eigenvalue results from workshop 1

FEEAL EIGCGENVYALTUES
HODE EXTREACTIONH EIGENVYALUE RADIANS CYCLES GENERALIZED GENERALIZED
HO . ORDER HASS STIFFHESS
1 1 7 . 055894E+05 8 .399937E+02 1.336891E+02 1.000000E+00 7 . 055894E+05
2 2 1.87718c6E+07 4 332651E+03 6. B95628E+02 1.000000E+00 1.87718c6E+07
3 3 2.811177E+07 C.302053E+03 8. 438480E+02 1.000000E+00 2.811177E+07
4 4 1.929422E+08 1.389036E+04 2.210720E+03 1.000000E+00 1.929422E+08
g g 2.221657E+08 1.490523E+04 2. 372240E+03 1.000000E+00 2.221657E+08
[ [ 2.328451E+08 1.525926E+04 2. 428587E+03 1.000000E+00 2.328451E+08
7 7 6. B32397E+08 2. 613885E+04 4 160127E+03 1.000000E+00 6. B32397E+08
] ] 9 . 600053E+08 3.098395E+04 4.931249E+03 1.000000E+00 9 . 600053E+08
9 9 1. 365293E+09 3. 694987E+04 L. B80754E+03 1.000000E+00 1. 365293E+09
10 10 1.850317E+09 4.301531E+04 h.B46099E+03 1.000000E+00 1.850317E+09
Eigenvalue results from workshop 3
EREAL EISGENVYALIDES
HODE EXTRACTION EIGENYALUE RaDIANS CYCLES GENERALIZED GENERALIZED
HO . ORDER HASS STIFFHESS
1 1 7 . 056352E+05 8. 400210E+02 1. 336935E+02 1.000000E+00 7 .056352E+05
2 2 1. 879631E+07 4 335472E+03 6. 900117E+02 1.000000E+00 1.879631E+07
3 3 2 B17728E+07 L. 308225E+03 8 443301E+02 1.000000E+00 2. B17725E+07
4 4 1. 953805E+08 1. 397786E+04 2. 224645E+03 1.000000E+00 1.953805E+08
g g 2. 367517E+08 1 538674E+04 2. 448875E+03 1.000000E+00 2.367517E+08







WORKSHOP 4
DIRECT TRANSIENT RESPONSE






 Workshop Objectives

— Using the direct method, determine the transient response of the flat
rectangular plate (from Workshop 1) subject to time-varying excitation as
described below.

 Software Version
— MSC Nastran 2013

* Files Required
— plate.bdf
— wkshp4.dat

* Problem Description

— The structure is excited by 1 psi pressure load over the total surface of
the plate varying at 250 Hz. In addition, a 50 Ib force is applied at a
corner of the tip also varying at 250 Hz, but 180° out-of-phase with the
pressure load. Both time dependent dynamic loads are applied for the
duration of 0.008 seconds only. Use structural damping of g=0.06 and
convert this damping to equivalent viscous damping at 250 Hz. Carry
the analysis for 0.04 seconds.



 Problem Description Continued

—  The diagrams below show the finite element representation of the flat plate
and the loads and boundary condition.

Loads and Boundary Condition

TIP

Elements and Grid Coordinates

45 46 47 48 49 0 1 2 3 4 @
</

31 32 33 34 35 36 37 33 39 40

4 3 6 7 8 9 14] 41 42 43 H4

21 22 23 24 25 26 27 28 29 30

3 4 5 6 7 8 9 0 1 2(3’
N

11 12 13 14 15 16 17 18 19 20

2 13 14 5 16 7 18 9 0 1 2

1 2 3 4 5 6 7 8 9 10

4 6 7z B 10 (1)




- Suggested Steps

Open and review the input file wkshp4.dat.

Add structural damping and convert to viscous damping.
Add the time dependent pressure load.

Add the time dependent point load.

Add the combined loads

Add the integration step.

Save and run the new input file in MSC Nastran.
Review the MSC Nastran results using the solution file soln4.f06
Convert results to graph.

10 View the graph results.

© ® NO A WD~



Step 1. Open and Review the Input File wkshp4.dat

The file wkshp4.dat is the starting input file to be modified.

To complete input file add
these entries

ﬂ}m{nl‘o}ﬂ}m

whk=hpd dat
add structural damping
loading
integration time =tep
SOL 109
CEHD

TITLE= TEANSIENT RESPOHSE WITH TIME DEPENDENT FEESSURE AND POIHT LOADS
SUBETITLE= USE THE DIRECT HMETHOD

ECHCO= FUHNCH
SPC= 1

SET 1= 11. 33.
DISPLACEMENT= 1
SUBCASE 1
DLOAD= 700 $ SELECT TEMPORAL COMPONENT OF TRANSIENT LOADIHG
TSTEFP= 100 £ SELECT IHNTEGEATION TIME STEPS

=

55

Output displacement
response graphs at grid

points 11, 33,55 \

OUTEUOT (EYFLOT)
HGRID=YES
YERID=YES

HTITLE= TIME (SEC)

¥YTITLE= DISPLACEMENT
X¥YPLOT DISF RESPOHSE
YTITLE= DISFLACEMENT
ZYPLOT DISP RESPONSE
YTITLE= DISPLACEMENT
HEYPLOT DISF RESPOHSE
g

RESPONSE AT LOADED CORNER

A 11 (T3)

RESPONSE AT CENTER TIF

S 33 (T3)

RESFONSE AT OFPOSITE CORNER
# E5 (T3)

BEGIN EULK

PARAM, POST, O

PARAM, COUFPMASS, 1
PARAM, WTHASS, 0.00259

£

INCLUDE ‘plate. bdf'
g

ENDDATA




Step 2. Add Structural Damping and Convert to

Viscous Damping

Add the appropriate parameters in the

Bulk Data section for damping.

a. First rename the input file as
soln4.dat.

b. For structural damping, use PARAM
G with a value of .06.

c. To convert to viscous damping, use
PARAM W3, for the value of this
parameter, convert 250 Hz to
radians/sec

&
& suln4.dat<:>

£

SOL 109

CEND

TITLE= TRANSIENT RESPONSE WITH TIME DEPEWDENT PREESSURE AND POINT LOADS
SUBTITLE= USE THE DIRECT METHOD

ECHO= PUNCH

SPC= 1

SET 1= 11, 33, 5§

DISPFLACEMENT= all

SUBCASE 1

DLOAD= 700 % SELECT TEMPORAL COMPOWEWT OF TRANSIENT LOADING
TSTEF= 100 5 SELECT INTEGRATICOH TIME STEPS

g

OUTEUT (EYPLOT)

HGRID=YES

YERID=YES

HTITLE= TIME (SEC)

YTITLE= DISPLACEMENT RESPOHSE AT LOADED CORNER
HYPLOT DISF RESPOHMSE ~ 11 (T3)

YTITLE= DISPLACEMENT RESPONSE AT CENTER TIF
XYPLOT DISF RESPOHSE - 323 (T3)

YTITLE= DISPLACEMENT RESPONSE AT CPFPOSITE CORNER
ZYPLOT DISPE EESPONSE -~ 55 (T3)

£

BEGIN BULK

PARAM, POST, O

PARAM, COUFMASS, 1

PARAM, WTHASS, 0.00259

£

INCLUDE ‘plate. bdf’

=3

é SPECIFY DAMPING
]

PARAM, . 0.06

5

PiRAM, W3, 1571.

=]
ENDDATA




Step 3. Add Time Dependent Pressure Load

5
= =olnd dat
5

Add the time dependent pressure SOL 109
: : CEND
load of 1 psi over the entire plate TITLE= TRANSIENT RESPONSE WITH TIME DEPENDENT PRESSURE AND POINT LOADS
varying at 250 HZ. SUETITLE= USE THE DIRFECT METHOD
. ECHO= PUNCH
a. Use a TLOAD2 entry in SPC= 1
At i SET 1= 11, 33, GG
comblnatl_on WIth a PLQADZ S e o
and the given information on SUBCASE 1
) . DLOAD= 700 $ SELECT TEMPORAL COMPONENT OF TRANSIENT LOADING
page \WS4-3 to obtain: TSTEP= 100 $ SELECT INTEGRATION TIME STEES
« Time = from 0 to .008 sec s
QUTEUT {XYPLOT}
* Frequency = 250 HZ EGRID=YES
. YGRID=YES
+ Phase angle = -90 XTITLE= TIME (SEC)
YTITLE= DISPLACEMENT RESPONSE AT LOADED CORNER
b. For the PLOAD entry, apply the XYPLOT DISP RESPONSE ~ 11 (T3)
i YTITLE= DISPLACEMENT RESPONSE AT CENTER TIF
pressure of 1 psi over all the ¥YPLOT DISF RESPONSE ~ 33 (Ta)
elements of the plate. (1 YTITLE= DISPFLACEMENT RESPONSE AT OPPOSITE CORNER
through 40) YYPLOT DISF RESPONSE ~ 55 (Ta)
5
BEGIN EITLE

PARAM, POST, 0
PARAM, COUFMASS, 1
PARAM, WTMASS, 0.00259
5

INCIUDE 'plate.bdf'’
5

& SPECIFY DAMPING

5

PARAM, . 0.06

5

PARAM, W3, 1571.

=

£ TIME YWARYING PRESSURE LOAD (250 HZ)

=

a) TLoADZ2, 200, 400, , 0, 0., 8.E-3, 250., -90.
5

PLOADZ, 400, 1., 1. THRU. 40

ENDDATA




Step 4. Add Time Dependent Point Load

Add the time dependent point load
at the corner of the tip of the plate
(grid point 11) , also varying at 250
Hz but 180° out-of-phase with the
pressure load.

a. Use the TLOAD2 entry in
combination with a DAREA
entry and the above
information.

« Time =0 to .008 sec
*  Frequency = 250 HZ
* Phase angle = 90°

b. For the DAREA entry, note that
the 50 Ib force is applied at grid
11 in the Z direction.

= =0lnd dat

5

SOL 109

CEND

TITLE= TRANSIENT RESPOHSE WITH TIME DEPENDENT PRESSURE AND POINT LOADS
SUBTITLE= USE THE DIRECT HETHOD

ECHO= PUNCH

SPC= 1

SET 1= 11, 33. &G

DISPLACEMENT= all

SUBCASE 1

DLOAD= 700 $ SELECT TEMPORAL COMPONENT OF TRANSIENT LOADIHG
TSTEP= 100 % SELECT INTEGRATION TIME STEPS

5

CUTPUT (EYFPLOT)

HXGEID=YES

YERID=YES

HETITLE= TIHE (SEC)

YTITLE= DISPLACEMENT RESPCOHSE AT LOADED CORNER
EYPLOT DISF EESPONSE -~ 11 (T3}

Y¥TITLE= DISPLACEMENT RESPOHNSE AT CENTER TIF
EYPLOT DISF EESPOHSE ~ 33 (T3)

YTITLE= DISPLACEMENT RESPOHSE AT OPPOSITE CORNER
EYPLOT DISF EESPONSE ~ 55 (T3

=

BEGIN BIULE

PARAM, POST.O

PARAM, COUPHASS, 1

PARAM, WTHASS, 0.00259

5

INCLUDE 'plate. bdf'

5

% SPECIFY DAMPING

5

PARAM, G, 0.06

5

PARAM, W3, 1571.

S

5 TIME WARYING FPRESSURE LOAD (250 HZ)

g

TLOADZ. 200, 400, . 0. 0., 8. E-3. 250.. -90.
5

PLOADZ, 400, 1., 1, THRUT, 40

é AFFLY POINT 1LOAD OOT OF PHASE WITH PRESSURE LOAD
5

TLOADZ2, 500, e0O0. . 0. 0., 8.E-3. 250.. 90.

5

DAREA, e00, 11, 3. 50.

=]

ENDDATA




Step 5. Add the Combined Loads

Combine the pressure and point
loads using a DLOAD entry.

a.

b.

For the DLOAD entry, define
the scale as 1. for both loads.
Make sure the DLOAD Case
Control command indentification
matches the SID for the
DLOAD entry in the Bulk Data
section.

5

5 =olnd . dat

5

SCL 109

CEHD

TITLE= TRAHNSIENT RESPCOHSE WITH TIME DEFENDENT PRESSURE AHD POINT LOADS
SUBTITLE= USE THE DIEECT METHOD
ECHO= PUHCH

SPC= 1

SET 1= 11, 33, &%

DISPLACEMENT= all

N

\%NE LOADS \\
@ bLoaD 700, 1., 1., 200, 1.. 500

SUBCASE
uJ..u.ﬂu—El:T TEMPORAL COMPONENT OF TRANSIENT LOADING
TSTEF= 5 ECT INTEGRATIOHW TIME STEFS

]

OUTEUT {(XYPLOT)

HGRID=YES

YGRID=YES

ITITLE= TIME (SEC)

YTITLE= DISPLACEMENT RESPOHNSE AT LOADED CORNER
XYPLOT DISF RESPONSE ~ 11 (T3}

YTITLE= DISPLACEMENT RESFONSE AT CENTER TIF
HYPLOT DISF RESPONSE ~ 33 (T3)

YTITLE= DISPLACEMENT EESPONSE AT OPFOSITE CORNER
IYPLOT DISF RESPONSE -~ 55 (T3)

E

BEGIN BULK

PARAM. POST. O

PARAM, COUFMASS, 1
PARAM, WTHMASS, 0.00259
5

IHCLUDE 'plate.bdf’

g SPECIFY DAMPING

gARAH, G, 0.06

EARAH, W3, 1571.

E TIME WARYING FRESSURE LOAD (250 HZ)

TLOADZ, 400, . 0, 0., 8.E-3, 250.. -90.

400,

S
PLOADZ, 1. THRU. 40

5

S AFPPLY FPOINT NoAD OUT OF PHASE WITH FRESSURE LOAD
)
TLOADZ , D.. 8.E-3. 250.. 90.

\DAREA

EHDDATA




Step 6. Add the Integration Time Step

To add the Time step:

a. Forthe TSTEP entry, use 100
steps and a time increment of
.0004 seconds, so that the total
time will be .04 seconds.

b. Make sure that the TSTEP
Case Control command
indentification matches the SID
for the TSTEP entry in the Bulk
Data section.

3 =olnd dat

b

SCT 109

CEHD

TITLE= TRAHSIEHT EESPOWSE WITH TIME DEPENDENT PRESSUEE AND POINT LOADS
SUBTITLE= USE THE DIRECT HMETHOD
ECHO= PUNCH

SPC= 1

SET 1= 11, 33, 55§

DISPLACEMENT= all

SUBCASE 1

ECT TEMPORAL COMPONENT OF TRANSIENT LOADING
ECT INTEGRATION TIME STEFS

HGRID=YEER
YGRID=YER
ETITLE= [TIME (SEC)

YTITLE= PISPLACEMENT RESPONSE AT LOADED CORNER
EZYPLOT DYISP RESFONSE ~ 11 (T3}

YTITLE= PISPLACEMENT RESPONSE AT CENTER TIF
EZYPLOT DISP RESFONSE ~ 33 (T3}

YTITLE= PISPLACEMENT RESPONSE AT OPPOSITE CORNER
EZYPLOT DISP RESFONSE ~ 55 (T3}

5
BEGIN BULE

PARAM, PJPST. 0

PARAM, COUPMASS, 1
PARAM, WIMASS, 0.00259

?NCLUDE plate bdf'
g SPECIFY DAMPING
SARAH, G) 0.06
SARAH, Wy, 1571.

g TIHE VARTING FRESSURE LOAD (250 HZ)

?LOAD2, oo, 400, . 0, 0., 8.E-3, 250., -90.
SLOADZ, 00, 1.. 1. THRU. 40

2 APFLY HOINT LOAD OUT OF PHASE WITH PRESSURE LOAD
%LOAD2, 500, e00. . 0. 0., 8.E-3. 250.. 90.

BAREA, BOP. 11. 3. &0

g COMEINE] LOADS

BLOAD, 0p. 1., 1., 200, 1.. 500

S SPECIFY| INTERGRATION TIME STEPS
5

TSTEP. 100, 100, 4.0E-4. 1

3

EOLLE TR




Step 7. Save and Run the New Input File

Save and run the modified file in Nastran.

a.
b.
C.

Save the modified file as soln4.dat.

Double click the MSC Nastran icon.

Navigate to the correct directory and select the Vel
. VIS N ESTran
file soln4.dat. 2013.0
Click Open.

Click Run.

I Select MSC.NASTRAN Input File

MSC/NASTRAN Command Information e < | « Local Disk (C:) » training -

MSCANASTRAM Input File Organize » Mew folder

C:Mbraininghzolnd, dat File... I - =
I |7 plate.bdf

([ soleicat

Optional keywords

|
Coree| cea | File name: solnd.dat + [ Input Files (bdf;".dat] -

| 7| whshp4.dat

@ Open | | Cancel ]




Step 8. Review the Results

To see the results open the soln4.f06 file. The three grid points of interest lie along the tip of the plate, grid points 11, 33, 55.

FPOINT-ID = 55
DISPLACEMENT YVECTOER

TIME TYPE T1 T2 T3 Rl k2 R3
0.0 G 0.0 0.0 0.0 0.0 o.no o.n
4.000000E-04 G 0.0 0.0 —2.850083E-03 7.786633E-03 4. 615276E-03 0.0
8.000000E-04 G 0.0 0.0 —1.992840E-02 2.321643E-02 1.681915E-02 0.0
1.200000E-03 G 0.0 0.0 —6.642522E-02 3.539676E-D2 3.502940E-02 0.0
1. 600000E-03 G 0.0 0.0 —1.471612E-01 2. 773868E-D2 5.294653E-02 0.0
2.000000E-03 G 0.0 0.0 —2 . 423338E-01 2.135641E-03 6.749530E-02 0.0
2. 400000E-03 G 0.0 0.0 —3.115154E-01 -2 .225372E-02 7.683348E-02 0.0
2. 800000E-D3 G 0.0 0.0 —-3.166115E-01 -3.073159E-02 7.507210E-02 0.0
3.200000E-03 G 0.0 0.0 —2.453424E-01 -2 .541673E-02 5 638634E-02 0.0
3.600000E-03 G 0.0 0.0 —-1.149021E-01 -1.575294E-02 2.329719E-02 0.0
4.000000E-03 G 0.0 0.0 4.3570359E-02 -4 .375043E-03 -1.451847E-02 0.0
4.400000E-03 G 0.0 0.0 1.974865E-01 1.144615E-02 —4.834513E-02 0.0
TlP 4. 800000E-03 G 0.0 0.0 3.126070E-01 2.789536E-02 -7 316789E-02 0.0
5.200000E-03 G 0.0 0.0 3.570641E-01 3.339712E-02 -8 . 473742E-02 0.0
G 0.0 0.0 3 2 0

Elements and Grid Coordinates

5.600000E-03 . . .190163E-01 1e0002E-02 -7.9 47E-02 .

POINT-ID - 33
45 45 47 45 45 o 1 2 3 4 \5 DISPLACEMENT VECTOR
TIME TYPE T1 T2 T3 Rl R2
i e 33 34 35 36 3 38 39 40 0 S 0.0 0.0 0.0 0.0 0.0 0.0
4.000000E-04 G 0.0 0.0 -1.122321E-02  9.220317E-03  6.136194E-03 0.0
4 3 6 7 9 40 41 42 K 4 g.000000E-04 G 0.0 0.0 —4 424644E-02 2.577100E-02 2.014592E-02 0.0
1.200000E-03 G 0.0 0.0 —1.030766E-01  3.820221E-02 3.921979E-02 0.0
21 22 23 4 25 26 27 28 29 30 1.600000E-03 G 0.0 0.0 -1.756299E-01  2.929390E-02 5.577315E-02 0.0
( ) 2. 000000E-03 G 0.0 0.0 -2 443358E-01 1.775214E-03 & 761315E-02 0.0
3 4 5 6 7 9 0 1 2 3 2.400000E-03 G 0.0 0.0 —2.882614E-01 -2 .449635E-02 7.435711E-02 0.0
N 2. BO0000E-03 G 0.0 0.0 —2.843486E-01 —-3.428704E-02 7.112917E-02 0.0
1 12 13 1 15 16 17 13 19 20 3.200000E-03 G 0.0 0.0 —2.184738E-01 —-2.883632E-02 5.265180E-02 0.0
3.600000E-03 G 0.0 0.0 —9.830756E-02 —-1.773140E-02  2.099964E-02 0.0
12 13 14 5 5 7 18 19 0 1 2 4. 000000E-03 G 0.0 0.0 4.799469E-02 -4 .455216E-03 -1.487336E-02 0.0
4. 400000E-03 G 0.0 0.0 1.852531E-01  1.333487E-02 -4 646942E-02 0.0
1 3 3 4 5 6 7 3 0 10 4. BO0000E-03 G 0.0 0.0 2.832549E-01  3.130046E-02 —6.939592E-02 0.0
5.200000E-03 G 0.0 0.0 3.220591E-01  3.711201E-02 -8.055533E-02 0.0

POINT-ID = 11
DISFLACEMENT VECTOR

TIHE TYEPE T1 T2 T3 Rl R2 R3
0.0 G 0.0 0.0 0.0 0.0 0.0 0.0
4 000D000E-D4 G 0.0 0.0 —2.173954E-02 1.105127E-02 1.051570E-02 0.0
8. 000000E-D4 G 0.0 0.0 —7.205779E-02 2. 849259E-02 2.853552E-02 0.0
1.200000E-03 G 0.0 0.0 —1.433632E-01 4 034704E-02 4. 916111E-02 0.0
1.600000E-03 G 0.0 0.0 —2 . 060064E-01 3.055025E-02 6.223300E-02 0.0
2 . 000000E-D3 G 0.0 0.0 —2 . 459063E-01 1.403891E-03 6.812792E-02 0.0
2. 400000E-03 G 0.0 0.0 —2.623262E-01 -2.646279E-02 6.920423E-02 0.0
2. 800000E-03 G 0.0 0.0 -2 475191E-01 -3.775539E-02 6.212135E-02 0.0
3.200000E-03 G 0.0 0.0 —1.870294E-01 -3.243333E-02 4. 357094E-02 0.0
3.600000E-03 G 0.0 0.0 —7.902250E-02 -1.985359E-02 1.527561E-02 0.0
4 000000E-O3 G 0.0 0.0 5 249596E-02 -4 463858E-03 -1 G56RG547E-02 0.0
4 400000E-03 G 0.0 0.0 1.704333E-01 1 542631E-02 -4 175911E-02 0.0
4 800000E-03 G 0.0 0.0 2.494407E-01 3.474316E-02 -6 .052255E-02 0.0
5. 200000E-03 G 0.0 0.0 2. 823412E-01 4 064508E-02 -7 11A906E-02 0.0

2 1]

L. e000 — . 1626 1 62 02 0715E- §




Step 9. Convert Results to Graph

After submitting the solution file in
Nastran, it will create a soln4.plt file.
This file need to convert to a soln4.ps
that can then be read with any postscript
viewer to create a graph file.

a. Open a cmd window. (CMD.exe)

b. Change the current directory to the
one in which the soln4.plt file is
located. (for this this example
c:\training)

c. Need to use the file plotps.exe in
the directory
C:\MSC.Software\MSC_Nastran\20
130\msc20130\win64. Check to
make sure this file exists there.

d. Inthe cmd window, type in the
following.

+ C:\MSC.Software\MSC_Nastran
\20130\msc20130\win64\plotps.
exe soln4.plt

e. This should have created a new file
soln4.ps. Check to make sure that it
is now in your directory.

f. Open the file, it should automatically
use Acrobat Distiller to create the
soln10a.pdf file. This file contains
the 3 graph results requested in XY
Plot.

@\Jﬂ <€ MSC_Nastran » 20130 » msc20130 » win6d »

Organize = g Open Burn New folder

Mame

B-| pptconv.exe

|| optconv.exe, ifest
= plotps.exe
|| plotps.exe.manifest

CR preface.exe

| preface.exe.manifest Microsoft Windows [Uersion 6.1.76811
Copyright <(c> 2807 Microsoft Corporation. All rights reserved.

B Select Ch\Windowshsystem3Zemd.exe

CE| qaprt.exe
C:sUsersslbugavon?chdir G:x

|| gqaprt.exe.manifest

B rcout?.exe

C:%>»Chdir C:Ntraining

intraining>C:sMSC. Sof twareMSC_MNastrans2B8138\nsc2B8138~win64 plotps.exe solnd.pl

PLOTPE - U2013.8 <(28-Febh-2813)

Plot file: G:ntrainingssolnd.plt (binaryd
PostScript file: Cintrainingssolnd._ps
Beginning frame number: i

Ending frame number: 999999

Printable page width: 18.848

Printable page height: 7.58

Rotate image: automatic

Color enabled: no

Plot scale factor: 1.806048

Character scale factor: 1.8608

Optimize strings: yes

_Image  Image Image

@Qv| » Computer » Local Disk (C:) » training

Organize v [7} Open with Adobe Acrobat Distiller 6.0 ~ E-mail » = 4

-
Name Date modified Type Siz

|2 plate.bdf M  BDF File

7] solnd.dat
solnd.DBALL
solnd.f04

5] solnd.flG
solnd IFPDAT

solnd MASTER

Refer to the process
described on this page in the
following workshops to see
the graph results.

| solnd.op2
| solnd.pch
i. solnd,pdf
|| solnd.plt

( File
6 crobat D..
6 M PLTF

‘£ solnd.ps @ 6/28/20133:45PM  PostScript File

/
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Step 10. View the Graph Results

Review the displacement response e [
graph at the opposite corner of the :
point load. (grid 55) : /\

ViV IV VY

SUBCASE 1



SRR
Step 10. View the Graph Results (Cont.)

Review the displacement e r
response graph at the center of :
the tip (grid 33)

ViIRVEIVARV \/'1

OSUBCASE 1



Step 10. View the Graph Results (Cont.)

Review the displacement

response graph at the loaded
corner. (grid point 11) :

AR

SUBCASE 1



Step 11. XY Plot Using Patran

Open New Patran DB then Go to

a. Analysis

b. Access Results>Attach XDB>Both
c. Select Results File>Soln4.xdb

 File Group Viewport Viewing Display Preferences Tools Help Utilities )
Home Geometry Properties Loads/BCs Meshing ‘ Analysis Durability
B | | b % i % =
1N 7 i il
e IR - I i P R NS wdl | e | | e |l [l
Entire | Selected | Load Analysis || Read | submit ||| B &l & Qutput2 | MASTER/ | t16/t19 | d3plot ||| Ky || figg | Bia | ||| e || ! |
Model | Group | SimXpert || Deck || (=) || ]| 1ol BALL o] | ] || ]| &
Analyze Create Existing Deck Optimize | [Toptomize| Access Results Delete Actions
D@ 0o Btk
| oix| B
| Analysis |
Look i [ | soind | - BcrE- — — 1<
3 Action: (-
Name Date modified Ty +
T lseingxde \ C ) TR LM PM K -
Method: ‘f
Code: MSC.Nastran b
VP . 3
Type: Structural
File pame: Isn\ndxdh L] [ol’¢
y - = -
Files of ype:  [Fies {*xdb) | @ Avaiable Jobs B '~
| By
Job Name

For Help, press F1

Job Description (TITLE)

SUBTITLE

LABEL

()

[ Select Resuls Fie...

L Transistion Parameters




Step 11. XY Plot Using Patran (Cont.)

a. Goto Results — Create>Graph>Y vs X

b. Click on the Result Case.

c. Click on Filter and select all Result Cases. Hit Apply.

[ECt Result Cases

Select Result Cases

SC1: USE THE DIRECT METHOD, 101 subcases

Fitter Method: | Global Variable =
Variable: Time

WValues: Above ¥

e (o)

Min: 0.

Value:

Selected Result Case(s)

Subcaseld= 91 :

Subcaseld=

: USE THE DIRECT METHOD, &1:Time
Subcaseld= 92 : SC1: USE THE DIRECT METHOD, A1:Time
Subcaseld= 83 : SC1: USE THE DIRECT METHOD, A1:Time
Subcaseld= 94 : SC1: USE THE DIRECT METHOD, A1 Time
Subcaseld= 85 : SC1: USE THE DIRECT METHOD, A1:Time
Subcaseld= 96 : SC1: USE THE DIRECT METHOD, A1:Time
Subcaseld= 97 : SC1: USE THE DIRECT METHOD, A1:Time = 0.0384,-TRANSIENT RESPONSE WITH TIME DEPENDENT PRES
Subcaseld= 88 : SC1: USE THE DIRECT METHCOD, A1:Time = 0.0385,-TRANSIENT RESPONSE WITH TIME DEPENDENT PRES
Subcaseld= 99 : SC1: USE THE DIRECT METHOD, A1:Time = 0.0332-TRANSIENT RESPONSE WITH TIME DEPEMDENT PRES
Subcaseld= 100 : SC1: USE THE DIRECT METHOD, A1:Time = 0.03596,-TRANSIENT RESPONSE WITH TIME DEPENDENT PRESSURE

= 0.0364 -TRANSIENT RESPONSE WITH TIME DEPENDENT PRES

SURE ANIPY|
URE & a8

Rezultz |

Action:

Obiject:

Method:

Create.. ™

Graph

=k

(]

Select Result Cazes
[sCi1: USE THE DIREC

| EY

Y. |Result

-

Select ¥ Hesult

NAS102A, Workshop 4, June 2013
Copyright© 2013 MSC.Software Corporation

WS4 -19




Step 11. XY Plot Using Patran (Cont.)

oo oo

Select Y: Result - Displacement, Translational
Select Quantity — Z Component

Click on Icon “Target Entities” and select Node 55
Hit Apply.

| Results

Action
Object:

ethos:

=]

= @ B
Select Result Cases

SC1, 101 of 101 subcases

Select ¥ Result

Disla ements, Rotational
Displacements, Translational 9

[ Position....((NON-LAYERED})
Cluantity: IZ Component = ] b
*: |Global Variable i

Wariable:

@

[ Apphy ] l Re=set

| Results

Action: Create ™
Object: |Graph ™

Method: |[YwsX ¥

—
—

=

Target Entity:

=
4
&

Select Nodes

Node 55 @

O
Apphy i ’ Reset




Step 11. XY Plot Using Patran (Cont.)

Review the displacement response
graph at the opposite corner of the
point load. (grid 55)

©
=
o
=
L.
w
E
®©
LS.
I_
e
e
c
@
=
©
o
L
o
-
0

4.50-001

3.00-001

1.50-001

0.

-1.50-001

-3.00-001

-450-001 7

LEGEND

Node 55: Displacements, Translational, 22

7.00-003 1.40-002 2.10-002 2.80-002 3.50-002 4.20-002
Time




Step 11. XY Plot Using Patran (Cont.)

Similarly, review the
displacement response graph
at the center of the tip (grid 33)

LEGEND

Mode 33 Displacements, Translational, Z22

4.50-001

2.00-0m

m
[ ]
=
m
o
-
L
|_
m-
i
_
LI}
=
@

~
-t

Displat

Time




Step 11. XY Plot Using Patran (Cont.)

Similarly, review the

displacement response graph at
the loaded corner. (grid point 11)

LEGEND

Node 11: Displacements, Translational, ZZ2

2.85-001
1.90-001
9.50-002
0.

-9 50-002

» -1.90-001

©
=
O
e
k.
w
=
©
—
'_
-
St
=
[
=
[
[ &)
®
o
»
O

-2.85-001 7

7.00-003 1.40-002 2.10-002 2.80-002 3.50-002 4.20-002
Time







WORKSHOP 5
MODAL TRANSIENT RESPONSE






 Workshop Objective

— Using the modal method, determine the transient response of the flat
rectangular plate (from Workshop 1) subject to time-varying excitation as
described below.

 Software Version
— MSC Nastran 2013

* Files Required
— plate.bdf
— wkshpb.dat

* Problem Description

— This structure is excited by a 1 psi pressure load over the total surface of the
plate varying at 250 Hz. In addition, a 25 Ib force is applied at a corner of the
tip also varying at 250 Hz, but starting 0.004 seconds after the pressure load
begins. Both time-dependent dynamic loads are applied for duration of 0.008
seconds. Use a modal damping of z = 0.03 for all modes. Carry out the
analysis for 0.04 seconds.



Problem Description Continued:

— The figures below show the finite element representation of the flat plate and

the loads and boundary condition.

| oads and Boundary Condition

4 1.0 psi over the total surface

48

49

0

1

2

3

4

TIP

Elements and Grid Coordinates l

7

34

8

35

9

36

:10]

37

41

33

42

39

43

&

40
H4

6

24

7

25

8

26

9

27

0

28

1

29

2

30

14

16

15

16

18

17

18

19

1

o

20

z 45 46 47
E 31 32 33
X
4 3 6
21 22 23
3 4 5
11 12 13
2 13 14
1 2 3

10

10

®



- Suggested Steps
Open and review the input file wkshp5.dat.
Add XY plot commands for displacement transient graph.
Add eigenvalue method.
Add modal damping.
Add time dependent pressure load.
Add time dependent point load.
Add combined loads.
Add the time integration step.
Save and run the new input file in MSC Nastran.
. Review the MSC Nastran results using the solution file soln5.f06.
. Review the graph results.

© ® NO A WD~

— —
= O



Step 1. Open and Review the Input File wkshp5.dat

The file wkshp5.dat is the starting input file to be modified.

5

i wkzhps. dat

]

5 for case control add : wyplot commands
5

i for bulk data add : eigenvalue method
5 modal damping

5 Toading

i time integration
5

HOL 112

diag &

_END

TITLE = TRANSIENT RESPONSE WITH TIME DEPENMDENT PRESSURE AND POINT LOADS
SUBTITLE = USE THE MODAL METHOD
ECHO = UNSORTED

SPC = 1

SET 111 = 11, 33, 55
DISPLACEMENT (SORT2) = 111
SUBCASE 1

METHOD = 100

TSTEP = 200

SDAMPING = 300

DLOAD = 400

5

DUTPUT (XYPLOT)

5

EEGIN BULK

PARAM, COUPMASS, 1

PARAM, WTMASS, 0.00259

5

S PLATE MODEL DESCRIBED IN NORMAL MODES EXAMPLE PROBLEM
5

TNCLUDE 'plate.bdf’

5
ENMDDATA




Step 2. Add XY Plot Commands for Graph

Change file name to soln5. dat
and add the XY plot commands to
graph the displacement response
at grid points 11, 33, and 55, as
shown to the right.

s
DUTPUT (XYPLOT)

i
i =oln5.dat

&)

SOl 112
diag 3
CEND
TITLE = TRANSIENT RESPOMNSE WITH TIME DEPEMDENT PRESSURE AND POINT LOADS
SUBTITLE = USE THE MODAL METHOD

ECHO = UNSORTED

GPC = 1

SET 111 = 11, 33, 55

DISPLACEMENT(SORTZ2) = 111

SUBCASE 1

METHOD = 100

TSTEP = 200

SDAMPING = 300

CLOAD = 400

KGRID=YES
WGRID=YES

KTITLE= TIME (SEC)

WTITLE= DISPLACEMENT RESPONSE AT LOADED CORNER
KYPLOT DISP RESPONSE / 11 (T3)

WTITLE= DISPLACEMENT RESPONSE AT TIP CENTER
KYPLOT DISP RESPONSE / 33 (T3)

WTITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORMER
KYPLOT DISP RESPONSE / 55 (T3)

[
EEGIM BULK

PARAM , COUPMASS, 1
PARAM , WTMASS, 0.00259

i

5 PLATE MODEL DESCRIBED IW NORMAL MODES EXAMPLE PROELEM
i

THCLUDE '"plate.bdf'

&
ENDDATA




Step 3. Add Eigenvalue Method

Add the eigenvalue Method:

a. Use the EIGRL entry specifying

b.

5 roots.

Make sure that the METHOD

Case Control command

identification number matches

the EIGRL SID.

5
i3 solns.dat

5

SOL 112

diag 8

I_END

TITLE = TRANSIENT RESPONSE WITH TIME DEPEMDEMT PRESSURE AND POINT LOADS
SUBTITLE = USE THE MODAL METHOD

ECHO = UNWSORTED

SPC = 1

SET 111 = 11, 33, 55

DISPLACEMENT (SORT2) = 111

SUBCASE 1

METHOD = 100

[TSTEP = Zﬁﬂ

SDAMPING 5 300

DLOAD = 400

5
DUTPUT (XJPLOT)
(XGRID=YES
YGRID=YES
XTITLE= TIME (SEC)

YTITLE= D
YPLOT DI
YTITLE= D
PYPLOT DI
Y TITLE=

5
BEGIN EBU

PARAM, W

5
INCLUDE

[ SPLACEMENT RESPONSE AT LOADED CORNER
EP RESPONSE / 11 (T3)

[SPLACEMENT RESPONSE AT TIP CENTER

EP RESPONSE / 33 (T3)

SPLACEMENT RESPONSE AT OPPOSITE CORNER

}YPLOT DIEP RESPONSE / 55 (T3)

PARAM, COUPMASS, 1

AS5, 0.00259

5
% PLATE MODEL DESCRIEED IM MORMAL MODES EXAMPLE PROELEM

plate. bdf'

5

5
5 EIGEMVALUE EXTRACTION PARAMETERS

EIGRL, . 45
5

ENDDATA




Step 4. Add Modal Damping

Add the modal damping:

a. Use the TABDMP1 entry and the
given information on page WS-3:

« TID = 300 (note must match
identification number from
SDAMPING in Case Control)

« Type =CRIT

* First Natural Freq. = 0.0

* Damping Value = .03

« Last Natural Freq.= 10.0 (see
note below)

* Damping Value = .03

5
& =oln5.dat
5
SOL 112

diag &

ICEND

TITLE = TRANSIENT RESPONMSE WITH TIME DEPENDENT PRESSURE AND POINT LOADS
SUBTITLE = USE THE MODAL METHOD

ECHO = UNSORTED

SPC = 1

SET 111 = 11, 33, 55

DISPLACEMENT(SORTZ) = 111

(YTITLE= DISPLACEMENT
(XYPLOT DISF RESPONSE
5
BEGIN BULK

PARAM, COUPMASS, 1
PARAM, WTMASS, 0.002

5

% PLATE MODEL DESCRI
5

INCLUDE 'plate.bdf’
5

5 EIGENVALUE EXTRACT

5
EIGRL, 100Q, , ,5

SUBCASE 1
METHOD = 100

TSTEP = 200

SDAMPING = 300

DLOAD = 400

5

OUTPUT (XYPLOT)

[KGRID=YES

'YGRID=YES

IKTITLE= TIME (SEC)

WTITLE= DISPLACEMENT RESPONSE AT LOADED CORMER
XYPLOT DISP RESPONSE / 11 (T3)

WTITLE= DISPLACEMENT RESPONSE AT TIP CENTER
XYPLOT DISP RESPONSE / 33 (T3)

RESPOMSE AT OFPPOSITE CORNER
S 55 (T3)

59
BED IM MOEMAL MODES EXAMPLE PROBLEM

ION PARAMETERS

B

5 SPECIFY MODAL DAMP
5
TAEDMPL, 300, CRIT,
+, 0., .03, 10., .03
5

ING

., ENDT

ENDDATA




Step 5. Add Time Dependent Pressure Load

Add the time dependent pressure S solns.dat

load of 1 psi over the entire plate §QL 112
varying at 250 HZ. iz 8

(TITLE = TRANSIENT RESPONSE WITH TIME DEPENDENT PRESSURE AMD POINT LOADS

a. Use a TLOAD2 entry in SUBTITLE = USE THE MODAL METHOD

combination with a PLOAD2 iy = DRESEIE

and the given information on e e

e 0 e
« Time= 0to .008 sec TsTER ~ 200
¢ Frequency = 250 HZ DLOAD = 400

OUTPUT (XYPLOT)

« Phase angle = -90° XGRID=YES
YGRID=YES

b. For the PLOAD entry, apply the LIS e G

[(“TITLE= DISPLACEMENT RESPONSE AT LOADED CORNER

i (YPLOT DISP RESPONSE / 11 (T3)

pressure of 1 pst over all the YTITLE= DISPLACEMENT RESPONSE AT TIP CENTER
elements of the plate. (1 XYPLOT DISP RESPONSE / 33 (T3)

[YTITLE= DISPLACEMENT RESFONSE AT OQPPOSITE CORMER
through 40) XYPLOT DISP RESPONSE / 55 (T3)
5
BEGIMN BULK
PARAM, COUPMASS, 1
PARAM , WTMASS, 0.002539

§ PLATE MODEL DESCRIEED IW NOREMAL MODES EXAMPLE PROELEM
%NCLUDE "plate. bdf'

g EIGENVALUE EXTRACTION PARAMETERS

EIGRL, 100, , .5

; SPECIFY MODAL DAMPING

5
TABDMPL, 300, CRIT,
-, 0., .03, 10., .03, ENDT

>
9 5 TIME WARYING PRESSURE LOAD (250 HZ)

K
LoAD2, 200, 400, , 0, 0., 8.E-3, 250., -90.
0 PLOADZ, 400, 1., 1, THRU, 40
5

IERLUATA




Step 6. Add Time Dependent Point Load

Add the time dependent 25 Ib point
load at the corner of tip of the plate
(grid 11) varying at 250 Hz, but
starting 0.004 seconds after the
pressure load begins.

a.

Use the TLOAD2 entry in
combination with DAREA and
DELAY entries and the above
information.

+ Time =0 to .008 sec

* Frequency = 250 HZ

* Phase angle = -90°

For the DAREA entry, note that

the 25 Ib force is applied at Grid
point 11 in the Z direction.

The DELAY entry will define the
time delay of .004 secs for this
load.

5
i3 zoln5.dat

5
SOL 112
diag &
ICEND
[TITLE = TRANSIENT RESPONSE WITH TIME DEPENDENT PRESSURE ANMD POINT LOADS
SUBTITLE = USE THE MODAL METHOD
ECHO = UNSORTED
SPC =1
SET 111 = 11, 33, 55
DISPLACEMENT (SORT2) = 111
SUBCASE 1
ETHOD = 100
TSTEP = 200
SDAMPING = 300
DLOAD = 400

5

OUTPUT (XYPLOT)

XGRID=YES

YGRID=YES

XTITLE= TIME (SEC)

YTITLE= DISPLACEMENT RESPONSE AT LOADED CORNER
(X(YPLOT DISP RESPONSE / 11 (T3)

YTITLE= DISPLACEMENT RESPONSE AT TIP CENTER
(X(YPLOT DISP RESPONSE / 33 (T3)

YTITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORMER
XYPLOT DISP RESPONSE / 55 (T3)

5
BEGIN BULK

PARAM, COUPMASS, 1
PARAM, WTMASS, 0.00259

g PLATE MODEL DESCRIBED IN MNORMAL MODES EXAMPLE PROELEM
%NCLUDE 'plate. bdf"'

g EIGENVALUE EXTRACTION PARAMETERS

EIGRL, 100, , ,5

g SPECIFY MODAL DAMPING

5
TABDMPL, 300, CRIT,
+, 0., .03, 10., .03, ENDT

5

§ TIME VARYING PRESSURE LOAD (250 HZ)
5
TLOADZ, 200, 400, , O, 0., 8.E-3, 250., -90.
PLOADZ, 400, 1., 1, THRU, 40

e O

K]

5 APPLY POINT LOAD (250 HZ)

5

TLOAD2, 500, 600,610, 0, 0.0, 5.E-3, 250., -90.

DAREA, 600, 11, 3, 25.

DELAY, &10, 11, 3, 0.004

ENDDATA




Step 7. Add Combined Loads

Combine the pressure and point

loads using a DLOAD entry.

a. Forthe DLOAD entry, define
the scale as 1.0 for both loads.

b. Make sure the DLOAD Case
Control command indentification
matches the SID for the
DLOAD entry in the Bulk Data
section.

H
5 solns

5

SOL 112
diag &8
ICEND

SPC = 1
SET 111 =

SUBCASE 1

5
OUTPUT (X
XGRID=YES|
'Y GRID=YES]
IKTITLE= T}
WTITLE= Dj
OYPLOT DI
WTITLE= [
YPLOT DI
WTITLE= [
YPLOT D
5
EEGIN BUL
PARAM, C(
PARAM, Wl

5

% PLATE
5
INCLUDE |
5

£ EIGENVA
5

EIGRL, 1
5

& SPECIF

5
ITABDMPL,
Hy 0.,

5
5 TIME V
5

ITLOADZ
PLOADZ,

5
ITLOADZ ,
5

DAREA, 6

5
DELAY, &L

.dat

[TITLE = TRANSIENT RESPONSE WITH TIME DEPENDENT PRESSURE AND POINT LOADS
SUBTITLE = USE THE MODAL METHOD
ECHO = UNSORTED

11, 33, 55

DISPLACEMENT(S0RTZ2) = 111

ETHOD = 100
TSTEP = 200
SDAMPI ="{00

DLOAD {400
10

[ME (SEC)

[SPLACEMENT RESPONSE AT LOADED CORNER
EP RESPONSE / 11 (T3)

[SPLACEMENT RESPONSE AT TIP CENTER

P RESPONSE / 33 (T3)

[SPLACEMENT RESPONSE AT OPPOSITE CORNER
5P RESPONSE / 55 (T3)

UPMASS, 1

ASS, 0.00259

ODEL DESCRIEED IN MORMAL MODES EXAMPLE PROELEM
plate. bdf’

LUE EXTRACTION PARAMETERS

0, ; 5

MODAL DAMPING

300, CRIT,

.§3, 10., .03, ENDT

RYING PRESSURE LOAD (250 HZ)

00, 400, , 0, 0., 8.E-3, 250., -90.
00, 1., 1, THRU, 40

&l
5 APPLY POINT LOAD (250 HZ)

00, 600,610, O, 0.0, 8.E-3, 250., -90.
0, 11, 3, 25.

o, 11, 3, 0.004

5 COMEINE

LOADS

o y
DLOAD, 40
5

0, 1., 1., 200, 1., 500

ENDUATA




Step 8. Add Time Integration Step

Add the time step:

a. Forthe TSTEP entry, use 200
steps and a time increment of
.0004 seconds, so that the total
time will be .04 seconds.

b. Make sure that the TSTEP case
control command indentification
matches the SID for the TSTEP
entry in the Bulk Data section.

5
i so0Ins.dat

5OL 112

Hiag 8

[CEND

ITITLE = TRANSIENT RESPONSE WITH TIME DEPENDENT PRESSURE AND POINT LOADS
[SUBTITLE = USE THE MODAL METHOD

ECHO = UNSORTED

5PC = 1

SET 111 = 11, 33, 55

PISPLACEMENT(SORTZ) = 111

[SUBCASE 1

ETHOD

irsTer { 200

SDAMPIN 0

bLoaD =
5
buTPUT (xPLOT)
MGRID=YES
GRID=YES
MTITLE= T§ME (SEC)

MTITLE= D}SPLACEMENT RESPONSE AT LOADED CORNER
[OYPLOT DIfP RESPONSE / 11 (T3

WTITLE= DJSPLACEMENT RESPONSE AT TIP CENTER
lOYPLOT DIfF RESPONSE / 33 (T3)

WTITLE= DJSPLACEMENT RESFONSE AT OFPOSITE CORMER
lOYPLOT DIfP RESPONSE / 55 (T3)

i3

EEGIN BUL
FARAM, COJPMASS, 1
PARAM, WTIASS, 0.00253

Pp—

5 PLATE MPDEL DESCRIEED IN MORMAL MODES EXAMPLE PROBLEM
IINCLUDE ' plate. bdf"

5 EIGENVA|UE EXTRACTION PARAMETERS

EIGRL, 10§, , .5

5 SPECIFY|MODAL DAMPING

TAEDMP1, po0, CRIT,
b, 0., .0f, 10., .02, ENDT

5 TIME VARYING PRESSURE LOAD (250 HZ)
5

rLoapz, zpo, 400, , 0, 0., 8.E-3, 250., -30.|
PLOAD2, 4p0, 1., 1, THRU, 40

ﬁ APPLY PPINT LOAD (250 HZ)

iLGAD2, spo, &00,610, O, 0.0, 8.E-3, 250., -30.
bAREA, 0P, 11, 2, 25.

bELAY, &1p, 11, 3, 0.004

5 COMBINE|LOADS

bloap, 4ob, 1., 4., 200, 1., 500

i SPECIFYlIhTERGRATIGh TIME STEPS

TSTEP, 200, 100, 4.0E-4, 1

KDDATA




Step 9. Save and Run the New Input File

Save and run the modified file in MSC Nastran.
a. Save the modified file as soln5.dat.
b. Double click the MSC Nastran icon.

c. Navigate to the correct directory and select the file
soln5.dat.

d. Click Open.
e. Click Run.

MSC/NASTRAN Command infuﬂnm ==

Organize = MNew folder oy 0 @

MSC/NASTRAN Input File [E] plate.bdf
[Ausiningsoln dat il | | |7 solnS.dat
L

| 7] whkshpl.dat
Optional keywords

I
Cancel | Clear |

File name:  solnS.dat = | Input Files (*bdf".dat) - |

@Dpen | | cance |

NAS102A, Workshop 5, June 2013
Copyright© 2013 MSC.Software Corporation

WS5 - 14



Step 10. Review the Results in the Solution File

Open the soln5.f06 file to see the results

REAL EIGENVALUES
(BEFORE AUGMENTATION OF RESIDUAL VECTORS)
MODE EXTRACTION EIGENVALLUE RADIANS CYCLES GEMNERALIZED GEMNERALIZED
NO. ORDER MASS STIFFNESS
1 1 7.055894E+05 8.399937E+02 1.336891E+02 1. 000000E+00 7.055894E+05
2 2 1. 877186E+07 4,332651E+03 6. 895628E+02 1. 000000E+00 1.877186E+07
3 3 2. 81117 7E+07 5.302053E+03 5.438480E+02 1. 000000E+00 2.811177E+07
4 4 1.929422E+08 1.389036E+04 2.210720E+03 1. 000000E+00 1.929422E+08
5 5 2.221857E+08 1.490523E+04 2.372240E+03 1. 000000E+00 2.221657E+08
EEAL EIGENVALUES
(AFTER AUGMENTATION OF RESIDUAL VECTORS)
MODE EXTRACTION EIGENVALUE RADTIANS CYCLES GEMERALIZED GENERALIZED
NO. ORDER MASS STIFFMESS
1 1 7.055894E+05 5.399937E+02 1.336891E+02 1. 000000E+00 7.055894E+05
2 2 1.877186E+07 4,332651E+03 6.895628E+02 1. 000000E+00 1.877186E+07
3 3 2.811176E+07 5.302053E+03 5.438479E+02 1. 000000E+00 2.811176E+07
4 4 1.929422E+08 1.389036E+04 2.210720E+03 1. 000000E+00 1.929422E+08
5 5 2.221657E+08 1.490523E+04 2.372240E+03 1. 000000E+00D 2.221657E+08
b b 2.351324E+08 1.533403E+04 2.440486E+03 1. 000000E+00D 2.351324E+08
Fi 7 7.974902E+08 2.823987E+04 4.494515E+03 1. 000000E+00D 7.974902E+08
5 3 1.453224E+09 3.812117E+04 6.067173E+03 1. 000000E+00 1.453224E+09
9 9 2.625274E+09 5.123743E+04 5.154690E+03 1. 000000E+00 2.625274E+09
10 10 4.154733E+09 6.445722E+04 1.025368E+04 1. 000000E+00 4.154733E+09
11 11 4. 205890E+089 6.485284E+04 1.032165E+04 1. 000000E+00 4. 205890E+09
1z 1z 3.216733E+10 1.793539E+05 2.854506E+04 1. 000000E+00D 3.216733E+10




Step 10. Review the Results in the Solution File
(Cont.)

The three grid points of interest for the displacement vector lie along the tip of the plate, grid points 55, 33, 11.

MOIMT ID = S5
DISPLACEMENT VECTOR
TIME TYPE T1 T2 T3 R1 R2 R3
0.0 G (A} 0.0 0.0 0.0 0.0 0.0
4.000000C 04 G 2.313504C 15 1.279176LC 15 2.038511C 04 2.216275C 06 2.622230C 05 1.886210C 15
8. 000000E- 04 G -1.737335E-14 1.430908E-14 1.3930840E-03 1.514255E-05 —-Z.074704E-04 1.4653395E-14
1. 200000E-035 G -4 .4910111E-14 4. 24949 /bE-14 B.9111/1k-0U3  -5.5680354E-07 -1.653289E-03 4, 205 /85kE-14
1. 600000E-03 G -9.446632E-14  B.440155E-14 1.407346E-02 -2.646987E-05 -3.815674E-03  8.127571E-14
2. 000000E-03 G -1._412563E-13 1.273748E-13 2.121054E-02 -4._ 360946E-05 -5 _BA733RBE-03 1.216679E-13
2.400000C 03 G 1.70751FC 13 1.548096C 13 2.611F54C 02 5.863064C 05 F.455TFEIC 03 1.473008C 13
Z.800000E-03 G -1.686413E-13 1.534098E-13 2.808514E-02 -7V.741245E-05 -7.398383E-03 1.456184E-13
1‘|F) . 200000E-03 G -1. 28/ 508E-13 1.17/3609%-135 1.986141E-04 -5, bid0ibbkE-Us =5./bibbdE-03 1.111551kE-135
3. 600000E-03 G -5.511563E-14  5.047610E-14 B.672326E-03 -2.997876E-05 -2.603049E-03  4.766625E-14
4. 000000E-03 G 3.514827E-14 -3 _173204E-14 -5.221079E-03 B.B4BZBXE-O& 1.410855E-03 -3 _025671E-14
<4.400000C 03 G 1.658824C 13 2.5490900C 13 1.854551C 02 3.727285C 03 3.537802C 03 1.417569C 13
<. 500000E-03 G 1.9688Z13E-13 -3.478864E-13 -2.088857E-02Z -1.53Z2978ZE-0Z -1.368637E-03 -1.7075394E-13
45 46 47 48 49 0 1 2 3 4 5 POINT-ID = 33
N DISPLACEMEMNT VECTOR
31 32 33 34 35 36 37 38 39 40 TEE TR Tl T3 - el e o
0.0 [ o_o 0.0 0.0 (A} o0 0.0
] 3 6 7 g 9 Ho 5 42 43 H4 4. 000000E-04 G -8.129837E-16 5.780443E-16  2.0L19039E-04 1.682611E-08 2.577562E-05 B.782824E-16
8. 000000 E-04 G -5.437351E-15  9.429436E-15 1.971792E-03 -1.1317B0E-09 -Z.092973E-04 7.575267E-15
21 22 23 24 25 26 27 28 29 30 1. 200000k-03 (€] -1l.4649813E-149 £.92/401E-14 b.911632E-03 -3.483805E-0d -1.653002E-0U3 2. 20b528E-14
1.800000E-03 G -Z.7850Z20E-14 5.818325E-14 1.409060E-02 -1.680603E-08 -3.811&71E-03 4.289856E-14
(’ 2.000000E-03 G -1.116658E-11 B.BZ6009E-1-1 2.123710E-02 1.811668E-10 -5.841100FE-03 &5.139060E-11
3 4 5 6 7 9 0 1 2 3 2.400000E-03 G -4.989096E-14  1.07561BE-13  2.615920E-02 1.753987E-08 -7.446125E-03 7.B06433E-14
N 2. 800000E-03 G -4.913178E-14 1.067672E-13  2.6L3206E-02  2.26171BE-08 -7.58B8L34E-03 7.723877E-14
1 12 13 14 15 16 17 18 19 20 3. 200000E-03 G -3.749043E-14  B.178410E-14 1.989586E-02 1.935897E-08 -5.754695E-03  5.900L08E-14
3. 8600000E-03 G -1.597640E-14 3.5E5036E-14 8.690471E-03 1.1395476E-08 -Z.5398333E-03 Z2.532892E-14
4.000000E-03 G 1.0330141E-11 -2.200721E-14 -5.22618BE-03 -1.555539E-10 1.409517E-03 -1.602123E-141
2 3 4 3 16 17 8 9 0 1 2 4. 400000E-03 G 4.430020E-14 -2.191627E-13 -1.444897E-02 -4.622429E-03  2Z.613301E-03 -9.125456E-14
4. 800000E-03 G 4.852553E-14 -3.087126E-13 -4.958413E-03 -1.673921E-02 -3.303262E-03 -1.161244E-13
1 2 3 4 5 6 7 8 9 10 5. 200000E-03 G -8.218304E-15 -1.898447E-13  2.235487E-02 -1.96B060E-02 -1.012875E-02 -3.180835E-14
| G 7 0 (11




Step 11. Review the Graph Results

Recall that to obtain the graphs you will need to convert the .plt file to a .ps file, if needed, use the directions given

in workshop 4, step 9

Review the displacement response
graph at the opposite corner of the
point load. (grid 55)
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Step 11. Review the Graph Results (Cont.)

Review the displacement response
graph at the center of the tip of the
plate. (grid 33)

AV

SUBCRSE 1



Step 11. Review the Graph Results (Cont.)

Review the displacement response
graph at the loaded corner. (grid
11)
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WORKSHOP 6
DIRECT FREQUENCY RESPONSE






 Workshop Objective

— Using the direct method, determine the frequency response of the flat
rectangular plate (from Workshop 1) subject to frequency-varying excitation
as described below.

 Software Version
— MSC Nastran 2013

 Required Files
— plate.bdf
— wkshp6.dat

* Problem Description

— The structure is excited by a unit load at a corner of the tip. Use a frequency
step of 20 Hz between a range of 20 and 1000 Hz. Use structural damping of
g=0.06.



* Problem Description Continued

— The figures below show the finite element representation of the flat plate and
the loads and boundary condition.

| oads and Boundary Condition

TIP

Elements and Grid Coordinates l

45 46 47 48 49 0 1 2 3 4 @
</

31 32 33 34 35 36 37 33 39 40

4 3 6 7 8 9 14] 41 42 43 H4

21 22 23 24 25 26 27 28 29 30

3 4 5 6 7 8 9 0 1 2(3’
N

11 12 13 14 15 16 17 18 19 20

2 13 14 5 16 7 18 9 0 1 2

1 2 3 4 5 6 7 8 9 10

4 6 7z B 10 (1)




- Suggested Steps

Open and review the input file wkshp6.dat.

Add structural damping.

Add the point load.

Add frequencies of applied loading.

Save and run the new input file in MSC Nastran.

Review the MSC Nastran results using the solution file soln6.f06.
Review the graph results.

N oo owb =



Step 1. Open and Review the Input File wkshp6.dat

The file wkshp6.dat is the starting input file to be modified.

g
. . k3 l=hpt . dat
To complete input file add—__| s | ™7™
: dd : tructural dampi

these entries ‘? = Tooding oo
8 frequencies of applied loadings
g
S0L 108
CEND

TITLE = FREQUENCY RESPONSE DUE TO UNIT FORCE AT TIF
ECHO = THSORTED

SPC = 1

SET 111 = 11, 33, 55

DISFLACEMENT (SORTZ. FHASE) = 111

SUBCASE 1

DLOAD = 500

FREQUENCY = 100

3

OUTFUT (XYPLOT}

¥TGRID- YES
YTGRID= YES

¥EGRID= YES

YEGRID= YES

¥TLOG= YES

) YELOG= HO

Output displacement ETITLE- FREQUENCY (HZ)

: YTTITLE= DISPLACEMENT RESFONSE AT LOADED CORNER, MAGHITUDE
response graphs at grid YETITLE- DISFLACEMENT RESFONSE AT LOADED CORNER. PHASE
iyl by \ ¥YPLOT DISE RESEONSE ~ 11 (T3REM, T31EF)

YTTITLE- DISFLACEMENT RESFONSE AT TIE CENTER, MAGNITUDE
YETITLE- DISELACEMENT RESEONSE AT TIE CENTER, PHASE
¥YPLOT DISE RESEONSE ~ 33 (T3REM, T3IE)
YTTITLE- DISPLACEMENT RESFONSE AT OPEOSITE CORNER, MAGNITUDE
YETITLE- DISELACEMENT RESEONSE AT OPFOSITE CORNER, PHASE
¥YPLOT DISE RESEONSE ~ 55 (T3REM, T3IE)

BEGIN EULK

param. post . 0

PaRAM, COUPMASS, 1

PARAM, WTHASS, 0.00259

$

% PLATE HODEL DESCRIEED IN HOEMAL HODES EXAMPLE
$

INCLUDE ‘plate.bdf’

$

ENDDATA




Step 2. Add Structural Damping

Add the appropriate parameters in the
Bulk Data section for damping.

a. First rename the input file as
soln6.dat.

b. Use PARAM, G with a value of .06.

=
=3 =olnb . dat (:)
=

SOL 108

CEND

TITLE = FREQUENCY RESPONSE DUE To UNIT FORCE AT TIF
ECHO = THSORTED

SPC = 1

SET 111 = 11, 33, &G
DISPLACEMENT (SORTZ, FHASE) = 111
SUBCASE 1

DLOAD = 500

FREQUENCY = 100

5

CUTEUT (XYPLOT)

5

ATGRID= YES

YTGRID= YES

EBGRID= YES

YBGRID= YES

¥YTLOG= YES

YBLOG= HO

HTITLE= FEEQUENCY (HZ)

YTTITLE= DISPLACEMENT RESPONSE AT LOADED CORNER, MAGNITUDE
YEBTITLE= DISPLACEMENT RESPONSE AT LOADED COENER. FHASE
ZYPLOT DISEF RESPOHSE ~ 11 (T3RM, T3IF)

YTTITLE= DISPLACEMENT RESPONSE AT TIF CENTERE, MAGHITUDE
YETITLE= DISPLACEMENT RESPONSE AT TIFP CENTEE. PHASE
EYPLOT DISEF RESFOHSE ~ 33 (T3RM, T3IF)

¥TTITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORNERE., MAGHITUDE
YETITLE= DISPLACEMENT RESPONSE AT OPFPOSITE CORNER, PHASE
XYPLOT DISF RESPONSE - 55 (T3EM, T3IF)

%

BEEGIN BULE

PARAM, POST. 0

PARAM, COUPMASS, 1

PARAM, WTMASS, 0.00259

%

% PLATE MODEL DESCRIEED IN NORMAL MODES EXAMFLE

S

INCLUDE 'plate.bdf’

§
<5>PARAH, G. 0.06
&

B
% SPECIFY STEUCTURAL DAMPING

ENDDATA




Step 3. Add the Point Load

Add unit point load at the corner of

the tip of the plate (grid point 11).

a. Use the RLOAD2 entry in
combination with DAREA and
TABLED1 entries.

b. For the DAREA entry, note that
the unit load is applied at grid
point 11 in the Z direction.

c. The TABLED1 entry defines the
load as 1 psi for all frequencies.

3
3 =zolnk.dat

S

SOL 108

CEND

TITLE = FREQUEHCY RESPONSE DUE TO UHIT FORCE AT TIP
ECHO = TNHSORTED

SPC = 1

SET 111 = 11, 33, &&
DISPLACEMENT (SORTZ. PHASE) = 111
SUBCASE 1

DLOAD = 500

FREQUENCY = 100

&
OUTEFUT {(XYPLOT)
§

AITGRID= YES

¥YTGRID= YES

HBGRID= YES

YBGRID= YES

¥TLOG= YES

YHLOG= HO

ETITLE= FREQUENCY (HZ)

¥TTITLE= DISPLACEMENT RESPONSE AT LOADED CORNER, MAGHITUDE
YBTITLE= DISPLACEMENT RESPONSE AT LOADED CORNER. PHASE
HYPLOT DISP RESPONSE ~ 11 (T3RM. T3IP)

Y¥TTITLE= DISPLACEMEHNT RESPOHSE AT TIP CENTER., HAGHITULE
YBTITLE= DISFLACEMENT RESFONSE AT TIF CENTER. FHASE

HYPLOT DISP RESPONSE ~ 33 (T3RM, T3IP)

YTTITLE= DISPFLACEMENT RESPOHNSE AT OFPPOSITE CORNER. MAGHNITUDE
YHTITLE= DISPLACEMENT RESPOHNSE AT OPPOSITE CORHEE. FHASE
IYPLOT DISFE EESFONSE ~ 55 (T3RM. T3IP)

&

BEGIN BULK

PARAM. POST. 0O

PARAM. COUFMASS. 1

PaRAM, WTHASS, 0.0025%

5

¢ FLATE MODEL DESCRIBED IN NORMAL MODES EXAMFIE
&

INCLUDE ‘plate.bdf’

5

$ SPECIFY STRUCTURAL DAMPING

&
PARAM. G. 0.086

$ APPLY UNHIT FORCE AT TIF POINT
&

RLOADZ2, 500, s00, . 310

e

DAREA, 600, 11, 3. 1.0

&
TABLED1, 310,
0., 1.. 1000.. 1., ENDT

ENDDATA




Step 4. Add Frequencies of Applied Loading

To add the frequency of the applied load
use the FREQ1 entry.

a. From the given information you can
obtain for the FREQ1 entry:

» First freq. = 20.0
» Frequency incr = 20.0
* Number of freq. increments = 49

5
S =olnk . dat

§

ID SEMINAR., PROBS

SOL 108

CEND

TITLE = FEEQUENCY RESFONSE DUE TO UNIT FORCE AT TIF
ECHO = UNSORTED

SPC = 1

SET 111 = 11, 33. 55
DISPLACEMENT (SORTZ, PHASE) = 111
SUBCASE 1

DLOAD = 500

FREQUENCY = 100

5

OUTPUT (EYFLOT)
S

ETGRID= YES

YTGRID= YES

XBGRID= YES

YBGRID= YES

YTLOG= VES

YBLOG= HO

ITITLE= FREQUEHCY (HZ)

YTTITLE= DISPLACEMENT RESPONSE AT LOADED CORNER., MAGHNITUDE
YETITLE= DISPLACEMENT RESPONSE AT LOADED CORWER, PHASE
EIYPLOT DISP RESFONSE ~ 11 (T3RM, T3IF)

YTTITLE= DISPLACEMENT RESPONSE AT TIP CENTER, MAGHNITUDE
YBTITLE= DISPLACEMENT RESFONSE AT TIP CENTEE. PHASE
EYPLOT DISE RESPONSE - 33 (T3RM, T3IF)

YTTITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORNER, MAGHITUDE
YBTITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORNER, FPHASE
IYPLOT DISF RESFONSE ~ 55 (T3FM, T3IF)

$

BEGIN EULK

PaRAM, POST. 0

PARAM, COUPMASS, 1

PARAM, WTHMASS, 0.00259

g PLATE MODEL DESCRIBED IN NORMAL MODES EXAMFLE
%NCIUDE 'plate bdf’

g SPECIFY STRUCTURAL DAMPING

EARAM, G, 0.06

g APPLY UNIT FORCE AT TIF POINT

ELOAD2, 500, e00. . .310

§AREA, 600, 11. 3. 1.0

TABLED1. 310,
0., 1., 1o0o00., 1., ENDT

B
) FREQL1. 100, 20.. 20.. 49
S

S SPECIFY FREQUENCY STEPS

ENDDATA




Step 5. Save and Run the New Input File

Save and run the modified file in Nastran.
a. Save the modified file as soln6.dat.
b. Double click the MSC Nastran icon.

C.
d. Click Open.
e. Click Run.

Navigate to the correct directory and select the file soln6.dat.

MEC/MASTRAMN Command Information

MSCAASTRAM Input File

IE: Straining!zolng. dat

Optional keywords

]
Cancel

Clear

n Selact MSC.MASTRAM Input File

@‘1_,)'4 = Rocllliek ()2 R ~ | 43 || search tining |
Organize Mew folder I+ O @
\Z| plate.bdf
| 7| soln6.dat @
7| wkshpb.dat

File name: soln6.dat ~ | Input Files (".bdf;" dat) - |
[ Open@ [ Cancel ]




Step 6. Review the Results in the Solution File

To see the results open the soln6.f06 file. The three grid points of interest lie along the tip of the plate, grid points 11, 33, 55.

Free Edge

Elements and Grid Coordinates

STECATSE]

POINT-ID
COMPLEHX DISPLACEMNEHNT VECTOR
(HAGHITUDE-FHASE)
FREQUENCY TYFE T1 T2 T3 Rl RZ R3
2.000000E+01 G .0 .0 8.819408E-03 £.441100E-04 2.632465E-03 .o
0. 0. 3564954 176 5664 176.5000 0
4.000000E+01 G 1] 1] 9.405909E-03 6. 440273E-04 2. 796052E-03 i}
0. 0. 3562596 176 5676 176.2785 1}
6. 000000E+D1 G .0 .0 1.060028E-02 6. 434119E-04 3.129193E-03 .o
0. 0. 355.7716 176 .5759 175.8153 0
8.000000E+01 G 1] 1] 1.296266E-02 £.410197E-04 3.78B116E-03 i}
0. 0. 354 7845 176 . 6117 174 BBES 0
1.000000E+D2 G .0 .0 1.841381E-02 6. 325896E-04 E.308459E-03 .o
0. 0. 352.4442 176.7802 172 5776 0
1.200000E+02 G 1] 1] 3.921209E-02 5.92756BE-04 1.110665E-02 i}
0. 0. 343.1410 1784757 1633465 0
400000E+02 G .0 .0 6. 786681E-02 8.151206E-04 1.879545E-02 .o
0. 0. 2122654 182 .8153 32 5699 0
2 _
POINT-ID
COMFLEHX DISFLACEMKENT YECTOR
(MAGNITUDE~FHASE}
FREQUEHCY TYFE T1 T2 Rl R2
3.400000E+02 G 0.0 .o 1.183179E-03 7.619375E-04 1.388168E-04 .0
0.0 0.0 181 .6065 175.5985 9.4012 0.0
3.600000E+02 G 0.0 .o 9.985925E-04 7.889073E-04 8. 470200E-05 .0
0.0 0.0 181.7391 175.4331 15.3672 0.0
3.800000E+D2 G 0.0 .o 8. 462477E-04 8.198517E-04 4. 161508E-0E .0
0.0 0.0 181 9362 1752419 32,9193 0.0
4.000000E+02 G 0.0 i} 7.182849E-04 8. 555513E-04 2 375532E-05 1]
0.0 0.0 182.2111 175.01%96 1034062 0.0
4.200000E+02 G 0.0 .o 6.090629E-04 8.970169E-04 4. 769354E-05 .0
0.0 0.0 182 5852 174 7594 1499471 0.0
4.400000E+02 G 0.0 .o £E.144193E-04 9. 455804E-04 7.773183E-0E .0
0.0 0.0 183 .0934 1744521 161.2894 0.0
4 15 0.0 1]

. O00E+02 . 4. 312082E-04 . 30Ex03 1. 067549E-04

[ Y - - T - ST Y

POINT-ID

FREQUENCY
.000000E+01

.000000E+01
.000000E+D1
.000000E+01
.000000E+02
.200000E+02
.400000E+02

L2 T 7S T 75 T /S B /S T S

TYFE

o o o o o
ooooooooooooo

o o

=5
[

ooooooooooooo

COMPLEEX

6. B888805E-02
4

DISPLACEMHEHNT

(MAGNITUDE-FPHASE )

T2 Rl
7. 607307E-03 5.586302E-04
356.4844 176.5612
8.191263E-03 B E12382E-04
356.2155 176. 5443
9.381446E-03 5.660907E-04
355 6711 176 5091
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Step 7. Review the Graph Results

Recall that to obtain the graphs you will need to convert the .plt file to a .ps file, if needed, use the directions given
in workshop 4, step 9
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Step 7. Review the Graph Results (Cont.)

Review the displacement response

2 4/10/98 2
. 0 0.2 0.4 0.6 0.8 1.0 E3
graph at the center of tip of the b ¥l - 4e-1
. I 6 6
plate. (grid 33) i /‘\
A 2
C
B B2 / \\ 1E-2
E
N6
4
R, ~. N A
7
[e] %E—3 ~ Z 1E-3
N Z
s Z ~ prd
14
Z'% 2 \ /
';I[' &E—él \\ // 1E-4
P 6 \\I/ 6
g4 4
N
T 2
R g5 1E-5
' 0. 0.4 0.6 8 1.0 B3
QP REQUENCY (HZ) 4 5 0.4 0.6 0.8 1.0 E3
3.6 5.6
D B i)
S
§ 3.4 /- \ 3.4
£ 3.2 5.2
i [ \
¥ 3.0 / \ 3.0
R
g 2. .8
P
: \
g 2.6 6
: \
% 2.4 / \ 4
T
3 2.2 »)
: / \
% 2.0 k \ .0
R o8 1.8
' 0. 0.4 0.6 0.8 1.0°'E3
FREQUENCY (HZ)

FREQUENCY RESPONSE DUE TO UNIT FORCE AT TIP
SUBCASE 1



Step 7. Review the Graph Results (Cont.)
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WORKSHOP 7
MODAL FREQUENCY RESPONSE






 Workshop Objective

— Using the modal method, determine the frequency response of the flat
rectangular plate (from Workshop 1) subject to a time varying excitation as
described below.

 Software Version
— MSC Nastran 2013

* Required Files
— plate.bdf
— wkshop7.dat

* Problem Description

— The structure is excited by a 0.1 psi pressure load over the total surface of
the plate and a 1.0 Ib. force at a corner of the tip lagging 45°. Use a modal
damping ratio of z = 0.03. Use a frequency step of 20 Hz between a range of
20 and 1000 Hz; in addition, specify five evenly spaced excitation frequencies
between the half power points of each resonant frequency between the range
of 20-1000 Hz.



* Problem Description Continued

— The figures below show the finite element representation of the flat plate and

the loads and boundary condition.
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- Suggested Steps

1.  Open and review the input file wkshp7.dat

2. Add Executive Control command for modal response solution sequence.
3. Add the XY Plot commands to graph the displacement transient response.
4

Add the other Case Control commands
« METHOD

- FREQUENCY

« SDAMPING

Add the eigenvalue method

Add the modal damping.

Add the pressure load.

Add the point load.

9. Add the combined loads.

10. Add frequency of load application.

11. Save and run the new input file in MSC Nastran.

12. Review the MSC Nastran results using the solution file soln7.f06.
13. Review the graph results.

© N O O



Step 1. Open and Review the Input File wkshp7.dat

The file wkshp7.dat is the starting input file to be modified.

b

5 wkshp?. dat

5

3 executive control add : modal freguency response solution sequence
k]

i casze control, add eigenvalue callout

3 frequency selection

5 modal damping selection
i xyplot commands

b

i bulk data, add eigenvalue method

b modal damping

5 Toading

i frequencies of load application
b

ICEND

TITLE = FREQUENCY RESPONSE WITH PRESSURE AND POINT LOADS
SUBTITLE = USING THE MODAL METHOD WITH LANCZOS

[ECHO = UNSORTED

SEALL = ALL

SPC =1

SET 111 = 11, 33, 55

DISPLACEMENT (PHASE, PLOT) = 111
SUBCASE 1

DLOAD = 400

i

5
BEGIN BULK
PARAM , COUPMASS, 1
PARAM , WTMASS , 0. 00259
PARAM , POST, 0

UTPUT (XYPLOT)

5

$ PLATE MODEL DESCRIEED IN MORMAL MODES EXAMPLE
i3

INCLUDE 'plate.bdf’

5
ENDDATA




Step 2. Add Executive Control Command

Change the file name to soln7.dat and add the modal response solution sequence, SOL 111

5
5 zo0ln?.dat

>
S0L 111

LY
TITLE = FREQUENCY RESPONSE WITH PRESSURE AND POINT LOADS
SUBTITLE = USING THE MODAL METHOD WITH LANCZOS
ECHO = UNSORTED
SEALL = ALL
SPC = 1
SET 111 = 11, 33, 55
DISPLACEMENT (PHASE,PLOT ) = 111
SUBCASE 1
DLOAD = 400
[OUTPUT (XYPLOT)
3
BEGIN BULK
PARAM , COUPMASS, 1
PARAM , WTMASS , 0. 00259
PARAM , POST, 0
5
$ PLATE MODEL DESCRIEED IN NORMAL MODES EXAMPLE
5
INCLUDE 'plate.bdf’
3
ENDDATA




Step 3. Add the XY Plot Commands for Graph

Add the XYPLOT commands to 3
. 5 soln7.dat
graph the displacement response 5
at Grid points 11, 33, and 55, as g‘gthll
shown to the right. TITLE = FREQUENCY RESPONSE WITH PRESSURE AND POINT LOADS

SUBTITLE = USING THE MODAL METHOD WITH LANCZOS
ECHO = UNSORTED

SEALL = ALL

SPC = 1

SET 111 = 11, 33, 55

DISPLACEMENT (PHASE,PLOT J = 111

SUBCASE 1

DLOAD = 400

OUTPUT (XYPLOT)

3
XTGRID= YES

YTGRID= YES

XBGRID= YES

'YBGRID= YES

YTLOG= YES

YELOG= NO

XTITLE= FREQUENCY (HZ)

YTTITLE= DISPLACEMENT RESPONSE AT LOADED CORMER, MAGNITUDE
'YETITLE= DISPLACEMENT RESPONSE AT LOADED CORNER, PHASE
XYPLOT DISP RESPONSE / 11 (T3RM, T3IP)

YTTITLE= DISPLACEMENT RESPONSE AT TIP CENTER, MAGNITUDE
YETITLE= DISPLACEMENT RESPONSE AT TIP CENTER, PHASE

}CYPLOT DISP RESPONSE / 33 (T3RM, T3IP)

YTTITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORMER, MAGNITUDE
YETITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORMER, PHASE
}YPLOT DISP RESPONSE / 55 (T3RM, T3IP)

|2

BEGIMN BULK
PARAM , COUPMASS, 1
PARAM , WTMASS, 0. 00259
PARAM , POST, O

b

§ PLATE MODEL DESCRIBED IM MORMAL MODES EXAMPLE
b

INCLUDE 'plate.bdf’

b
ENDDATA




Step 4. Add Other Case Control Commands

You will need the following additional case
control commands

METHOD - eigenvalue callout
FREQUENCY - frequency selection
SDAMPING — modal damping selection

5
5 zoln7.dat
3
SOL 111

ICEND

[TITLE = FREQUEMNCY RESPONSE WITH PRESSURE AND POINT LOADS
SUBTITLE = USING THE MODAL METHOD WITH LANCZOS

ECHO = UNSORTED

SEALL = ALL

SPC = 1

SET 111 = 11, 33, 55

DISPLACEMENT (PHASE ,PLOT ) = 111

p
ETHOD = 100
FREQUENCY = 200

SDAMPING = 300
g

SUBCASE 1
DLOAD = 400
OUTPUT (XYPLOT)
s
XTGRID= YES

YTGRID= YES

XEGRID= YES

YEGRID= YES

YTLOG= YES

YELOG= NO

KTITLE= FREQUENCY (HZ)

WTTITLE= DISPLACEMENT RESPOMSE AT LOADED CORMER, MAGNITUDE
YETITLE= DISPLACEMENT RESPONSE AT LOADED CORMNER, PHASE
XYPLOT DISP RESPONSE / 11 (T3RM, T3IP)

WTTITLE= DISPLACEMENT RESPOMSE AT TIP CENTER, MAGNITUDE
YETITLE= DISPLACEMENT RESPONSE AT TIP CENTER, PHASE

XYPLOT DISP RESPONSE / 33 (T3RM, T3IF)

WTTITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORMER, MAGNITUDE
WETITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORMER, PHASE
YPLOT DISP RESPONSE / 55 (T3RM, T3IP)

5
BEGIN BULEK
PARAM , COUPMASS, 1
PARAM , WTMASS, 0. 00259
PARAM , POST, 0

5

5 PLATE MODEL DESCRIBED IM WORMAL MODES EXAMPLE
5

INCLUDE ‘plate.bdf’

5
EMDDATA




Step 5. Add Eigenvalue Method

To add the eigenvalue Method:

a. Use the EIGRL entry with a
frequency range of interest from
10 to 2000.

b. Make sure that the METHOD
Case Control command

identification number matches
the EIGRL SID.

5
i3 zolny
5
SOL 111
ICEND
[TITLE = F
SUBTITLE
ECHO = UN
SEALL = A
SPC = 1
SET 111 =
DISPLACEM
b

FREQUENCY
SDAMPING
5

SUBCASE 1

OUTPUT
5

Y TGRID= Y
(XEGRID= Y
YEGRID= Y

WELOG= MNO
(XTITLE= F
WTTITLE=
YETITLE=
KYPLOT DI
WTTITLE=
WETITLE=
XYPLOT DI
YTTITLE=
WETITLE=
YPLOT DT
5
BEGIN BUL
PARAM , COL
PARAM , WTH

5

% PLATE K
5
INCLUDE

.dat

REQUEMCY RESPONSE WITH PRESSURE AMD POINT LOADS
= USING THE MODAL METHOD WITH LANCZOS

SORTED

LL

11, 33, 55
ENT(PHASE,PLOT ) = 111

METHOD = 100 <::)
200

300

DLOAD = 400

PLOT)

[(XTGRID= YH5

BS
! 43
! 43

Y TLOG= YE}

LEQUENCY (HZ)

DISPLACEMENT RESPOMSE AT LOADED CORMER, MAGNITUDE
hISPLACEMENT RESPOMSE AT LOADED CORMER, PHASE

EP RESPONSE / 11 (T3RM, T3IF)

hISPLACEMENT RESPGNSE AT TIP CENTER, MAGNITUDE
DISPLACEMENT RESPONSE AT TIP CENTER, PHASE

EP RESPOMSE / 33 (T3RM, T3IP)

DISPLACEMENT RESPONSE AT OPPOSITE CORMER, MAGNITUDE
LISPLACEMENT RESPOMSE AT OPPOSITE CORMER, PHASE

5P RESPONSE / 55 (T3RM, T3IP)

K
PMASS,1
455, 0. 00259

PARAM, POIT, O

ODEL DESCRIBED IM MORMAL MODES EXAMPLE
plate, bdf"’

5
5 EIGENVRLUE EXTRACTIONM PARAMETERS

s
EIGRL,
3

100) 10.,

2000.

EMDDATA




Step 6. Add Modal Damping

To add the modal damping:

a. Use the TABDMP1 entry and the
given information on page WS-3

« TID = 300 (note must match
identification number from
SDAMPING in Case Control)

 Type =CRIT

* First Natural Freq. = 0.0

* Damping Value = .03

« Last Natural Freq.= 10.0 (see
note below)

* Damping Value = .03

Tables in MSC Nastran are
extrapolated. Since in this case, the
table represents a straight line, then
any two points on that line will work.

50L 111

CEND

TITLE = FREQ
SUBTITLE = U

SEALL = ALL
SPC = 1

SET 111 = 11
DISPLACEMENT
5

METHOD = 100
FREQUENCY =
SDAMPING = 3
]

SUBCASE 1
DLOAD = 400
OUTPUT (XYPL

5

XTGRID= YES
YTGRID= YES
XBGRID= YES
YEGRID= YES
YTLOG= YES
YELOG= NO
XTITLE= FREQ
YTTITLE= DI3
YETITLE= DI
X¥PLOT DISP
YTTITLE= DIJ
YETITLE= DI
XYPLOT DISP
YTTITLE= DI
YETITLE= DI
XYPLOT DISP
5

BEGIN BULK
PaRAM , COUPME
PARAM , WTHASE
PARAM , POST , b

5
5 PLATE MOLDE
5

5
5 soln7.dat
5

UENCY RESPOMSE WITH PRESSURE AND POINT LOADS
S5ING THE MODAL METHOD WITH LANCZOS

ECHO = UNSORTED

, 33, 55
(PHASE,PLOT J = 111

200
i}

)

LENCY (HZ)

PLACEMENT RESPONSE AT LOADED CORMER, MAGNITUDE
PLACEMENT RESPONSE AT LOADED CORMER, PHASE
RESPONSE / 11 (T3RM, T3IP)

PLACEMENT RESPONSE AT TIF CENTER, MAGNITUDE
PLACEMENT RESPONSE AT TIP CENTER, PHASE

RESPONSE / 33 (T3RM, T3IP)

PLACEMENT RESPONSE AT OPPOSITE CORNER, MAGNITUDE
PLACEMENT RESPONSE AT OPPOSITE CORMER, PHASE
RESPONSE / 55 (T3RM, T3IP)

55,1
,0. 00259

L DESCRIEED IMN WORMAL MODES EXAMPLE

]
5 EIGENVALYE

INCLUDE 'plate.bdf’

EXTRACTION PARAMETERS

5

EIGRL, 100] 10., 2000.
PECIFY NODAL DAMPING

5

TABDMPL .

+, 0., .0 03, ENDT

5

ERDUATA




Step 7. Add the Pressure Load

Add the 0.1 psi pressure load over
the total surface of the plate.

a. Use a RLOAD2 entry in
combination with a PLOAD2
and TABLED1 entries.

b. Forthe PLOAD2 entry, apply
the pressure load of .1 psi over
the elements of the plate. (1
through 40)

c. The TABLED1 entry specifies
the scale factor to be applied to
the PLOAD2 which then defines
the load as .1 psi for all
frequencies.

9959

5 soln7.dat
i

SoL 111
CEND

ITITLE = FREQUENCY RESPONSE WITH PRESSURE AND POINT LOADS
SUBTITLE = USING THE MODAL METHOD WITH LANCZOS

ECHO = UNSORTED

SEALL = ALL

SPC = 1

SET 111 = 11, 33, 55

DISPLACEMENT (PHASE ,PLOT ) = 111

o

ETHOD = 100|
FREQUENCY = 200
SDAMPING = 300

B

SUBCASE 1
DLOAD = 400
DUTPUT (XYPLOT)

5

[XTGRID= YES

WTGRID= YES

[XKEGRID= YES

'VEGRID= YES

YVTLOG= YES

WELOG= NO

IXTITLE= FREQUENCY (HZ)

WTTITLE= DISPLACEMENT RESPONSE AT LOADED CORNER, MAGNITUDE
WETITLE= DISPLACEMENT RESPONSE AT LOADED CORMER, PHASE
[XYPLOT DISP RESPONSE / 11 (T3RM, T3IP)

WTTITLE= DISPLACEMENT RESPONSE AT TIP CENTER, MAGNITUDE
VETITLE= DISPLACEMENT RESPONSE AT TIP CENTER, PHASE
[XCYPLOT DISP RESPONSE / 33 (T3RM, T3IP)

WTTITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORMER, MAGNITUDE
WETITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORMER, PHASE
[XYPLOT DISP RESPONSE / 55 (T3RM, T3IP)

5

BEGIN BULK

FPARAM , COUPMASS, 1

PARAM , WTMASS, 0. 00259

PARAM, POST, O

5

5 PLATE MODEL DESCRIBED IN NORMAL MODES EXAMPLE
5

INCLUDE 'plate.bdf’

5

5 EIGENVALUE EXTRACTION PARAMETERS
5

EIGRL, 100, 10., Z00O.

5

5 SPECIFY MODAL DAMPING

B

TABDMP1, 300, CRIT,

4+, 0., .03, 10., .03, ENDT
Y

5 APPLY PRESSURE LOAD

5

RLOAD2, 600, 300, , ,310

5

PLOAD2, 300, .1, 1, THRU, 40

5
TABLED1, 310,
, 10., 1., 1000., 1., ENDT

5
ENDDATA




Step 8. Add the Point Load

5
5 soln?.dat

Apply the 1 Ib point load at the corner of the tip S
of the plate at grid point 11, lagging 45°. CEND

TITLE = FREQUENCY RESPOMSE WITH PRESSURE AND POINT LOADS
SUBTITLE = USING THE MODAL METHOD WITH LANCZOS

a. Use the RLOAD2 entry in combination with ECHo = UNSORTED

the FORCE entry, and the TABLED1 entry SET 111 = 11, 33, 55
already defined from previous step. S o - 100

%ISPLACEMEhTCPHASE,PLOT J o= 111
b. For the FORCE entry, note that the 1 Ib SDAMPING = 300

. . . . . 5
force is applied at grid point 11 in the Z susCAsE 1
DLOAD = 400
direction. QUTRUT (xvPLOT)

XTGRID= YES
YTGRID= YES

XBGRID= YES

YEGRID= YES

YTLOG= YES

YELOG= NO

XTITLE= FREQUENCY (HZ)

YTTITLE= DISPLACEMENT RESFONSE AT LOADED CORNER, MAGNITUDE
YETITLE= DISPLACEMENT RESPONSE AT LOADED CORNER, PHASE
XYPLOT DISP RESPONSE / 11 (T3RM, T3IF)

YTTITLE= DISPLACEMENT RESPONSE AT TIF CENTER, MAGNITUDE
YETITLE= DISPLACEMENT RESPONSE AT TIP CENTER, PHASE

XYPLOT DISP RESPONSE / 33 (T3RM, T3IF)

YTTITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORNER, MAGNITUDE
YETITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORNER, PHASE
XYPLOT DISP RESPONSE / 55 (T3RM, T3IF)

5

BEGIN BULK
PARAM , COUPMASS , 1

PARAM , WTHASS, 0. 00253

PARAM , POST, D

5

§ PLATE MODEL DESCRIEED IN NORMAL MODES EXAMPLE
INCLUDE 'plate.bdf’

§ EIGENVALUE EXTRACTION PARAMETERS

b3

EIGRL, 100, 10., 2000.

§ SPECIFY MODAL DAMPING

5
TABDMP1, 300, CRIT,
+, 0., .03, 10., .03, ENDT

ﬁ APPLY PRESSURE LOAD

RLOADZ, &00, 300, , ,310

gLGAD2, 300, .1, 1, THRU, 40
'?ABLED:L, 310,\
, 10., 1., 1000., 1., ENDT

§ POINT LOAD y

RLOADZ, 500, &00, , —45.
b3

FORCE,&00,11,,1.0,,,1.0

=

9

$
ENDDATA




Step 9. Add the Combined Loads

Combine the pressure and point

loads using a DLOAD entry.

a. Forthe DLOAD entry, define
the scale as 1.0 for both loads.

b. Make sure the DLOAD Case
Control command indentification
matches the SID for the
DLOAD entry in the Bulk Data
section.

FREQUENCY = 200
SDAMPING = 300

GRID=
GRTN=
BGRID=
BGRID=
LOG= YE
ELOG= MO
XTTTI F= EREOUENCY (H7)
ITLE= PISPLACEMENT RESPONSE AT LOADED CORMER, MAGNITUDE
ETITLE= PISPLACEMENT RESPONSE AT LOADED CORMER, PHASE
PLOT DIpP RESPONSE / 1L (T3RM, T3IP)
ITLE- PISPLACEMENT RESPONSE AT TIP CENTER, MAGNITUDE
BTITLE= PISPLACEMENT RESPONSE AT TIP CENTER, PHASE
PLOT DIFP RESPONSE / 33 (T3RM, T3IP)
ITLE= PISPLACEMENT RESPONSE AT OPPOSITE CORNER, MAGNITUDE
YEILILE= [ALSHPLALEMEN] KESFUNSE A1 UPPUSLIE CURNEKR, PHASE
PLOT DIGP RESPONSE / 55 (T3JRM, T3IP)
BEGIN BU
PARAM ,COLPMASS, 1
PARAN , W IMBS S, U, 00254
PARAM , POST, 0
§ PLATE MPDEL DESCRIBED IN NORMAL MODES EXAMPLE

%NCLUDE ‘plate. bdt’

ﬁ EIGENVMLUE EXTRACTION PARAMETERS
éIGRL, 140, 10., 2000,

E SPECIFY MODAL DAMPING

ARDMPT, 300, CRTT,
y 0., .03, 10., .03, EMODT

5
5 APPLY TRESSURE LOAD
nn, 300, , 310
5
PLOADZ, 00, .1, 1, THRU, 40
5

ADLED1, |310,
10., 1), 1000., 1., ENOT

5

5 POINT oaD

5

RLOADZ, 100, GOO, , -45., 310

5
FORCE.GO*).ll..l.O...l.D
g

5
ENDDATA




Step 10. Add Frequency of Load Application

To add the frequency of the applied load
use the FREQ1 and FREQ4 entries.

a. For FREQ1 entry, from the given
information you can obtain:
- First freq. = 20.0
*  Frequency incr = 20.0
* Number of freq. increments = 49
b. For FREQ4 entry, from the given
information you can obtain
« Lower bound freq. = 20.0
« Upper bound freq = 1000.0
* Frequency spread (in this case it is
defined as the half power point so it
is equal to the damping ratio) = .03
* Number of equally spaced
frequencies = 5

c. Make sure the FREQUENCY Case
Control command indentification
matches the SID for the FREQ1 and

FREQ4 entries in the Bulk Data section.

®

..:] At

5 POINT LOA
?&L{:Amz, sof, 600, , -45., 310
EORCE,GDD, 1,,1.0,,,1.0

g COMBINE fLOADS

gLOAD, 4o, 1., 1., 600, 1.0,

g

500

I SPCCIrY FRCOQUCMCY STLCMS

5

@ FREQL, 20., 20., 49
5
FREN4, 0., 1000., .
5

ENDDATA

03,

I:l




Step 11. Save and Run the New Input File

Save and run the modified file in Nastran.
a. Save the modified file as soln7.dat.
b. Double click the MSC Nastran icon.

c. Navigate to the correct directory and select the file soln7.dat. MG [
d. Click Open. 20130
e. Click Run.
[0 select MSC.NASTRAN Input File S|
MSC/NASTRAN Command Information %= ——

Organize « Mew folder #H > 0O @

MSCAMASTRAM Input File
|C:'\training\suln?.dat File... |

Optional keywords

I
Cancel I Clear |

|Z| plate.bdf

st dlor

| 7| whshp?.dat

File name: soln7.dat - [Input Files (*.bdf:*.dat) v]

| Dpen@[ Cancel |




Step 12. Review the Results in the Solution File

To see the results open the soIn7.f06 file. The three grid points of interest lie along the tip of the plate, grid points
11, 33, 55.

Elements and Grid Coordinates

TIP

45 46 47 48 49 0 1 2 3 4 N 5
31 32 33 34 35 36 37 38 39 40

4 3 6 7 9 40 41 42 43 K4
21 22 23 24 25 26 27 28 29 30

3 4 5 (43 Vi 9 0 1 2 (’ 3

Y

1 12 13 14 15 16 17 18 19 20

12 13 14 5 3 7 18 19 0 1 2
1 2 3 4 5 6 7 3 9 10

1 H 6 rd B Q (’ 1

SUBCASE 1
POINT-ID = 11
COMPLEX DISPLACEMENT VECTOR
(MAGNITUDE /PHASE)
FREQUENCY TYPE T1 T2 T3 R1 R2 R3
2. 000000E+0L G 1.647097E-12 2.530249E-12 1.122426E-02 6.413404E-04 3.278660E-03 2.135831E-12
146.8949 146. 8692 325.6783 134.5891 144.8534 146. 86958
4. 000000E+01L G 1.770529E-12 2.719513E-12 1.199385E-02 6. 408463E-04 3.493634E-03 2.295607E-12
146, 2678 14k, 244/ 325,125 134, 44988 144, 4141 146, 2453
&. 000000E+0L G 2.022196E-12 3.105392E-12 1.356089E-02 6. 394050E-04 3.931127E-03 2.621365E-12
145.4318 145.4127 324.5159 134.3886 143.8702 145.4131
8. 000000E+0L G 2.520852E-12 3.869960E-12 1.666288E-02 6. 353443E-04 4., 797074E-03 3.266812E-12
144.1163 144.1025 323.4427 134.2561 142.9458 144.1028
1. 000000E+02 G 3.674820E-12 5.639249E-12 2.383472E-02 6. 228433E-04 6. 799188E-03 4. 760444E-12
141.4430 141.4358 321.0814 134.1330 140.7818 141.4359
1. 200000E+02 G 8.109221E-12 1.243798E-11 5.136045E-02 5.649114E-04 1.448202E-0Z 1.049993E-11
131.6994 131.7002 311.7254 135.1967 131.6851 131.7000
1.296785E+02 G 1.976612E-11 3.030912E-11 1.235303E-01 4.691308E-04 3.460300E-0Z 2.558679E-11
2.5928 02.597 2. 84 4
SUBCASE 1
POINT-ID = 33
CUMPLEX UDLSFPLACEMENI VELIUR
(MAGNL | UUE /PHASE)
FREQUENCY  TYPE T1 T2 T3 R1 RZ R3
2. 00000DE+0L G 3.563233E-13  2.526298E-12  1.060259E-02  6.005725E-04  3.091G45E-03  1.9350G2E-12
326.7589 146, 8708 326.3299 134,9123 145, 4476 146, 8712
1. 00000DE+0L G 3.827736E-13  2.715289E-12  1,137102E-02  6.018651E-04  3.306041E-03  2.144324E-12
326.1459 146. 2462 325.7574 134.8241 1449525 146. 2466
6. DOOOODE+0L G 4_366047E-13  3.100613E-12  1.203685E-02  6.040340E-04  3.742584E-03  2.448646E-12
375. 3306 145.4139 375. 0037 134.7349 144.3163 145.4147
8. 000000E+0L G 5.435219E-13 3.864083E-12 1.603816E-02 6. 071010E-04 4.606856E-03 3.051621E-12
324.0427 144.1033 323.7977 134. 6443 143.2729 144.1035
1. 000000E+02 G 7.907077E-13 5.630832E-12 2.321236E-02 6.110976E-04 6. 605485E-03 4.446970E-12
321.4041 141.4362 321.2641 134.5517 140.9503 141.4363
1. 200000E+02 G 1.740441E-12 1.241982E-11 5.076776E-02 6.160660E-04 1.427831E-02 9. 808802E-12
311, /U2 131, FUUL 311, b4l 134,456 131, 6445 131. FUUD
1. 296/ 85E+02 G 4.23b351E-12  3.U2bb39E-11  1,23133bE-ULl  b.18834bE-U4  3.4403/bE-U2 2, 39U300E-11
282,65 2 252, 6795 134, 4094 2.78 973
SUBCASE 1
POINT-ID = 55
COMPLEX DISPLACEMENT VECTOR
(MAGNITUDE /PHASE)
FREQUENCY TYPE T1 T2 T3 R1 R2 R3
2. 000000E+01 G 2.299316E-12 2.628330E-12 1.003391E-02 5.635860E-04 3.021529E-03 2.074214E-12
326.8539 146. 8715 326.9735 135.2839 145.7045 146. 8706
4. 000000E+01 G 2.471667E-12 2.824962E-12 1.079900E-02 5.666141E-04 3.235993E-03 2.229382E-12
326.2311 146. 2468 326.3320 135.1997 145.1825 146. 2461
&. 000000E+01 G 2.822038E-12 3.225862E-12 1.235921E-02 5.723090E-04 3.672785E-03 2.545743E-12
325.4014 145.4144 325.4773 135.1333 144.5074 145.4138
5. 000000E+01 G 3.516244E-12 4.020195E-12 1.545119E-02 5.823869E-04 4.537677E-03 3.172572E-12
324.0942 144.1037 324.13584 135.0829 143.4117 144.1033
1. 000000E+02 G 5.122686E-12 5.858366E-12 2.260797E-02 6.027246E-04 6.538016E-03 4.623119E-12
321.4314 141.4365 321.4370 135.0027 141.0209 141.4363
1.200000E+02 G 1.129556E-11 1.292180E-11 5.011685E-02 6.704431E-04 1.421915E-02 1.0159705E-11
311. 7004 31.7001 311. 6605 133.8530 131.6278 131.7002
1.296785E+02 G 2.752108E-11 3.148883E-11 95592E-04 2.484872E-11
975,

1.224666E-01
-5

3.437928E-02




Step 13. Review the Graph Results

Recall that to obtain the graphs you will need to convert the .plt file to a .ps file, if needed, use the directions given
in workshop 4, step 9
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Step 13. Review the Graph Results (Cont.)

Review the displacement
response graph at the center
of the tip of the plate. (grid
33)
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Step 13. Review the Graph Results (Cont.)

Review the displacement
response graph at the
opposite corner of the point
load. (grid point 55)
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WORKSHOP 8A
DIRECT TRANSIENT RESPONSE WITH
ENFORCED ACCELERATION






 Workshop Objective

— Using the direct method, determine the transient response of the flat plate
(from workshop 1) due to the acceleration sine pulse described below.

 Software Version
— MSC Nastran 2013

* Files Required
— Plate.bdf
— Wkshp8a.dat

* Problem Description

— The unit acceleration sine pulse of 250 Hz is applied at the base in the z-
direction for .004 seconds. Use a structural damping coefficient of g = 0.06
and convert this damping to equivalent viscous damping at 250 Hz.



* Problem Description Continued:

— The figures below show the finite element representation of the flat plate and

the loads and boundary condition

| oad and Boundary Condition

Drive Point
Grid point 23

Elements and Grid Coordinates

14

45 46 47 48 49 0 1 2 3 4
31 32 33 34 35 36 37 38 39 40
4 5 g 7 8 9 40 41 42 43
z 21 22 23 24 25 26 27 28 20 30
L{ BASE (E) 4 5 g 7 8 9 0 1 2
X 11 12 13 14 15 16 17 18 19 20
12 3 14 15 6 17 8 19 0 1
1 2 3 4 5 6 7 8 9 10
1 i 6 7 8 0

11




- Suggested Steps

Open and review the input file wkshp8A.dat

Add conversion to viscous damping.

Add boundary condition.

Add the sinusoidal acceleration.

Apply enforced motion to the base of plate.

Save and run the new input file in MSC Nastran.

Review the MSC Nastran result using the solution file soln8a.f06.
Review the graph results.

©® NSO OB DN~



Step 1. Open and Review Input File wkshp8A.dat

The file wkshp8A.dat is the starting
input file to be modified.

The following information is
already included in the input
file.

» Output acceleration graph
at grid point 23, and
output displacement
graphs at points 23 and
33.

e Parameters
— ENFMETH - sets solution
to REL

— ENFMOTN - sets the
output to ABS

/

v

« Structural damping

 Integration time step

=

3 wk=hpia dat

4

3 add conversion from structural to viscous damnping
3 boundary condition=s at left end

3 rhe? for left edge in the wertical direction
3 loading and enforced motion

SOL 109

CEND

TITLE = TRANSIENT RESFONSE WITH ENFORCED MOTION

SUBTITLE = USING DIRECT TRANSIENT METHOD

ECHO = THSORTED

SPC = 200

SET 111 = 23, 33

SET 1000 = 23

SPCF = 1000

DISPLACEMENT (SORTZ) = 111

VELOCITY (SORTZ2) = 111

ACCELERATION (SORTZ) = 111

SUBCASE 1
DLOAD 500
TSTER 100

=

QITEUT (EYPTOTY

AIGRID=YES

YGRID=YES

AXTITLE= TIME (SEC)

YTITLE= BASE ACCELERATION

IYPLOT ACCELERATION RESFPONSE ~ 23 (T3)
YTITLE= BASE DISPLACEMENT

XYPLOT DISE RESPONSE - 23 (T3)

YTITLE= TIF CENTER DISPLACEMENT EESPONSE
IYPLOT DISE RESPONSE ~ 33 (T3)

BEGIN BULK

5
$ PLATE MODEL DESCRIBED IN HORMAL MODES EXAMPLE
S

BARAM POST 1

PARAM,
PARAM

DT e

ENFMETH. REL
ENFMOTH, ABS

TIOR3 4

PARAM, WTMASS, 0.00259
§

IHNCLUDE 'plate.bdf'’

$ SPECIFY STRUCTURAL DAMPING
S
PARAM, G, 0.0

$ SPECIFY INTEGRATICH TIME STEP
S

TSTEF. 100. 200, 2.0E-4. 1

S

ENDDATA




Step 2. Add damping Conversion

Add the appropriate parameter in the

Bulk Data section for converting to

viscous damping.

a. First rename the input file as
soln8A.dat..

b. Use PARAM W3, for the value of this
parameter, convert 250 Hz to
radians/sec.

3
5 | szalnfd dat Sa)

5
SOL 109

CENRD

TITLE = TRANSIENT RESPONSE WITH ENFORCED MOTION
SUETITLE = USING DIRECT TRANSIENT METHOD

ECHO = THSORTED

SPC = 200

SET 111 = 23, 33

SET 1000 = 23

SPCEF = 1000
DISFLACEMENT (SORTZ)
YELOCITY (SORTZ2) = 11
ACCELERATICH (SCRTZ2)
SUECASE 1

DLOAD = 500

TSTEF 100

11

= n

1
111

5

OUTPUT (XYPLOT)

EGRID=YES

YGRID=YES

EZTITLE= TIME (SEC)

YTITLE= BASE ACCELERATICH

EYPLOT ACCELERATION RESPONSE - 23 (T3)
YTITLE= BASE DISFLACEMENT

IYPLOT DISF RESFONSE -~ 23 (T3}

¥YTITLE= TIF CENTEE DISPFLACEMENT RESFONSE
ZYPLOT DISF RESFOHSE -~ 33 (T3}

5
BEGIN BULK

5

5 PLATE MODEL DESCRIBED IN HORMAL MODES EXAMFLE
5

PARAM, FOST. 0O

PARAM, ENFMETH, REF
PARAM. ENFHMOTH. ABS
PARAM, COUFMASS, 1
PARAM, UTHMASS, 0.00259
5

IHCLUDE ‘plate.bdf’

5

5 SPECIFY STRUCTURAL DAMPING
5
FARAM, G. 0.06

; ADD COHNVERSION TO WISCOUS DAMPING

5
PARAM. W3, 1571.
5

ENDEATE




Step 3. Add Boundary Condition

S solnfi . dat

To apply the base constraint A
a. Use SPC1 to constrain the base ECHO = DNSORTED

of the plate in the X, Y EELEEET P P

directions and all rotations. MR (=) < i

Apply constraint at grid points ACCELERATION (S0RT2) = 111

1,12, 23, 34, 45 BLoab - S0
b. Use SPC1 to constrain grid gorer = 100

point 23 in the Z (3) direction. SGRID-TES

¥YGRID=YES

XTITLE= TIME (SEC)

¥TITLE= BASE ACCELERATION

IYPLOT ACCELERATION RESPONSE ~ 23 (T3)
YTITLE= BASE DISPLACEMENT

HYPLOT DISP RESPONSE ~ 23 (T3)

¥TITLE= TIF CENTER DISPLACEMENT RESPONSE
EZYPLOT DISF RESFONSE ~ 33 (T3)

5

BEGIN EULK

]

% PLATE MODEL DESCRIBED IN HORMAL MODES EXAMPLE
3

PARAM . POST, 0

PARAM, ENFMETH. REL

PARAM. ENFMOTH. ABS

PARAM. COUPHMASS. 1

PARAM, WTHASS, 0.00259

3

INCIUDE 'plate. bdf®

5

S SPECIFY STRUCTURAL DAMPING

3

PARAM, G, 0.06

3

% ADD CONVERSION TO VISCOUS DAMPING
5

PaRaM. W3, 1571.

& APPLY EDGE CONSTRATHTS
5

SFC1. 200, 12456, 1, 12, 23, 34, 45
5

b)seci. zoo. 3. 23

o

S SPFECIFY INTEGRATION TIME STEP
3

TSTEF. 100, 200, 2.0E-4, 1

3

ENDDATA




Step 4. Add the Sinusoidal Acceleration

3
3 solndd . dat

Apply the unit acceleration sine pulse of Sor 103
250 Hz at the base (grid point 23) of TITLE - TRANSIENT RESPONSE WITH ENFORCED HOTION

SUBTITLE = USING DIRECT TRANSIENT METHOD

the plate in the z-direction for .004 ECHO - UNSORTED

SET 111 = 23, 33
seconds. SET 1000 = 23
SPCF = 1000

a. Use a TLOAD2 entry in DISPLACEMENT (SORT2)

X . K VELOCITY (SORTZ2) = 11
combination with a SPCD entry and S (ehiEnay S S8

the given information obtain: reree - Ad(b)
3
« Type = A, Enforced acceleration eRnaa T
using a large mass. XTITIE- TRHE (SEC)
i YTITLE= BRSE ACCELERATIOHN
« Time =0 to .004 secs YTITLE- D|SE DISPLACEMENT o
XYPLOT DI¥F EESPORSE ~ 23 (T3}

. = YTITLE= TfP CENTER DISPLACEMENT RESPONSE
Frequency 250 HZ HYPLOT DIF RESPONSE ~ 33 (T3}

«  Phase ang|e =90 %EGIN BUL
b. Make sure that the DLOAD Case g PIATE MQDEL DESCRIEED TN NORMAL MODES EXAMPLE

Command identification number Egggﬁ EE ﬁgﬁ reL
matches the SID for the TLOAD2 PARAM. COWPHASS, 1

PARAM, WTNASS, 0.00259

c. Forthe SPCD, apply the unit ENCLUDE ‘$late bdf’
acceleration pulse at grid point 23, § SPECIFY [STRUCTURAL DAMPING
in the Z (3) direction. PARAIL G, [0.06

$ ADD CONYERSION TO VISCOUS DAMPING

111

]

;ARAH, w3y 1571,

g APPLY ENGE CONSTRAINTS

SPC1, 2004 12456, 1, 12, 23, 34, 4%
gPCl, 2004 3, 23

S AFPLY A(QCELERATION TO THE BASE

§
a ) Troapz (s00.)600, . A, 0.0, 0.004, 250., -90.
C SPCD, w00, 23, 3, 1.0

3

CPECIFY INIEGRATION TIHE SIEPS
3
TSTEF. 100, 200, 2.0E-4. 1
§
ENDDATA




Step 6. Save and Run the New Input File

Save and run the modified file in MSC Nastran.

a. Save the modified file as soln8A.dat
Double click the MSC Nastran icon.

o o

Click Open.
Click Run.

o

MSC/NASTRAN Command infum\aﬁ__’ =X

MSCMHASTRAN Input File

i |E:\training\soln8f-‘-..dat

Optional keywards

Caticel I Clear |

NAS102A, Workshop 8A, June 2013
Copyright© 2013 MSC.Software Corporation

Navigate to the correct directory and select the file soln8A.dat.

L0150

J select MSC.NASTRAN Input File

< Local Disk (C:) » training -

Organize = Mew folder

|| plate.bdf
| 7| selnBA. dat
| 7| whshpdA.dat

File name: soln8A.dat + | Input Files (*.bdf" dat) v

| Open @[ Cancel ]

WSS8A - 10



Step 7. Review the Results in the Solution File

Displacement

POINT-ID = 23
DISPLACEMMEUNT VECTOR
TIHE TYFE T1 T2 T3 Rl R2 R3
0.0 G 0.0 0.0 0.0 0.0 0.0 0.0
2 000D00D0DE-04 G 0.0 on 2 060113E-09 o.n o.n o.n
4 000D0D0E-D4 G 0.0 0.0 1.627925E-08 0.0 0.0 0.0
6. 000000E-04 G 0.0 0.0 C.362621E-08 0.0 0.0 0.0
8. 000000DE-04 G 0.0 0.0 1.228059E-07 a.0 a.0 a.0
9.999999E-04 G 0.0 0.0 2.294072E-07 0.0 0.0 0.0
1 200000E-03 G 0.0 on 3 7?53559E-07 o.n o.n o.n
1.400000E-03 G 0.0 0.0 5 .587263E-07 0.0 0.0 0.0
1 AODODDE-03 G 0.0 on 7. 739294E-07 o.n o.n o.n
1.800000E-03 G 0.0 0.0 1.012260E-06 0.0 0.0 0.0
. . 2. 000000E-03 G 0.0 0.0 1. 262750E-06 0.0 0.0 0.0
Elements and Gnd Coord|nates 2 200000E-13 @ 00 00 1.513240E-06 0.0 00 00
2. 400000E-03 G 0.0 0.0 1.751571E-06 0.0 0.0 0.0
2 AODODDE-D3 G 0.0 on 1 966774E-06 o.n o.n o.n
45 46 47 43 49 0 1 52 3 4 5
31 32 33 34 35 36 37 38 39 40
4 5 7 9 o 41 h 43 ha
21 2 23 24 5 2 27 % 29 30
POINT-ID = 33
3 4 5 7 8 o 30 1 2 3 DISPLACEMENT VECTOR
J \
1 12 13 14 15 16 17 18 19 20 : Bm TveE an B an am E = o o
2.000000E-04 G 0.0 0.0 -2.229395E-09 2.413720E-22 -5.8655525E-11 0.0
2 13 4 15 (1 ri 8 19 Q 1 2 4. 000000E-04 G 0.0 0.0 -5.930439e-09 1.053352E-21 6.027918E-10 0.0
6. 000000E-04 G 0.0 0.0 -1.557731E-08 3.079468E-21 5.724111E-09 0.0
1 2 3 4 5 6 7 8 9 10 8. 000000E-04 G 0.0 0.0 _3.867503E-08 &, 723578E-21  2.287048E-08 0.0
9, 990999e-04 ] 0.0 0.0 -8.154096E-08 2.808527E-20 5.995565E-08 0.0
U & 7 8 10 1 1.200000E-03 ] 0.0 0.0 -1.430685e-07 4.,443902E-20 1.196107E-07 0.0
1.400000E-03 G 0.0 0.0 -2.157785e-07 3.702584E-20 1.970543E-07 0.0
1.600000E-03 G 0.0 0.0 -2.828655E-07 5.992170E-20 2.830783E-07 0.0
BASE 1.800000E-03 G 0.0 0.0 -3.288824E-07 7.642774E-20 3.683107E-07 0.0
TlP 2.000000E-03 G 0.0 0.0 -3.397712e-07 2.771064E-20 4.4543096E-07 0.0
2.200000E-032 G 0.0 0.0 -3.040933E-07 9. 048426E-20 5.092124E-07 0.0
2.400000E-032 G 0.0 0.0 -2.120215E-07 1.744754E-19 5. 550235E-07 0.0
2.600000E-03 G 0.0 0.0 -5.429651E-08 2.250147E-19 5.773276E-07 0.0
2.800000E-03 G 0.0 0.0 1.770632E-07 2.875243e-19 5.697529E-07 0.0
3.000000E-03 G 0.0 0.0 4.861163E-07 3. 340001E-19 5.273725E-07 0.0
3 2000006=03 | & RS e O B 5 1028206200 A BA000TE 1D A 40R4308C0T, 0.0 ]




Step 7. Review the Results in the Solution File
(Cont.)

Velocity Acceleration

FOINT-ID = 23 POINT-ID = 23
——— ¥ELOCITY VYECTOR ——— ACCELERATION YVECTOR
TINE TYEE T1 T2 T3 RL R2 R3

0. € 0. m.[m 0. m.[m 0. m.[m 0.0 THE TYEE 0.0 o 0.0 T 6 12353&-17 0.0 m 0.0 " 0.0 =

2. i e 0.0 - 3. W5 .0 0.0 - 2 000000E-04 G 0.0 0o 3.090170E-01 0.0 0.0 0o

4.000000E-04 G 0.0 0.0 1.205819E-04 0.0 0.0 0.0

& 00DD00E_D4 c oo i 5 E0282iE 04 0D oo i 4. 000000E-04 G 0.0 0.0 5.877852E-01 0.0 0.0 0.0

8 000000E-04 G o0 0.0 4 362695E-04 0.0 o0 0.0 6. 00000DE-04 G 0.0 0.0 8.090170E-01 0.0 0.0 0.0

9.999999E-04 G 0.0 0.0 6.313751E-04 0.0 0.0 0.0 8.000000E-04 G 0.0 0.0 9.510565E-01 0.0 0.0 0.0

1.200000E-03 G 0.0 0.0 §.264B0BE-D4 0.0 0o N 9.999999E-04 G 0.0 oa 1. 000000E+D0 0.0 0.0 non

1 400000E-03 © 00 i} 1 002488E-03 0.0 0.0 0.0 1. 200000E-03 G 0.0 0.0 9.510565E-01 0.0 0.0 0.0

1.600000E-03 G 0.0 0.0 1.142168E-03 0.0 0.0 0.0 1 400000E-03 & 0o ] B 090170E-01 0.0 i ]

1.800000E-03 G 0.0 0.0 1.231849E-03 0.0 0.0 0.0 _ _

200000E 03§ D0 0’0 1282750503 00 00 0’0 1eoonoE 3 & 0d b0 S heniziE 0l 00 b0 b0

2 200000E-03 & 0.0 0.0 1 231B49E-03 0.0 0.0 0.0

2 ATt 5 i i i Semsees B0 i i 2.000000E-03 G 0.0 0.0 7.936330E-08 0.0 0.0 0.0

5 EONO00F_3 c o i 1 NnZiRGE_n: 0 0 o i 2.200000E-03 G 0.0 0.0 -3.090169E-01 0.0 0.0 0.0

5 800000E-03 ¢ 0o 0o B 264809E-04 0.0 0o 0o 2. 400000E-03 G 0.0 0.0 -5.877852E-01 0.0 0.0 0.0

2.000000E-03 G 0.0 0.0 6.313752E-04 0.0 0.0 0.0 2. 600000E-0D3 G 0.0 0.0 —8.090169E-01 0.0 0.0 0.0

3.200000E-03 © 0.0 0.0 4.362896E-04 0.0 0o N 2. 200000E-03 G 0.0 0.0 -9.510565E-01 0.0 0.0 i}

3 400000E-03 © 00 i} 2 G02622E-04 0.0 0.0 0.0 3. 000000E-03 G 0.0 0.0 -1.000000E+00 0.0 0.0 0.0

3.600000E-03 G 0.0 0.0 1.205820E-04 0.0 0o 0.0 3.200000E-03 G 0.0 0.0 -9.510565E-01 0.0 0.0 0.0

3.800000E-03 G 0.0 0.0 3.090173E-05 0.0 0.0 0.0 _ _ -

3. ELNONOE DS H ba aa g.ashi7sEMe DD ba aa 3. 400000E-03 G 0.0 0.0 —8.090171E-01 0.0 0.0 0.0
3. 600000E-03 G 0.0 0.0 5.877854E-01 0.0 0.0 0.0

4 200000E-03 © 0.0 0.0 -1 BE7265E-11 0.0 0.0 0.0 3 600000E_03 e 0D 00 23 0e0179E-01 0.0 00 00

4.400000E-03 G 0.0 0.0 -1.587265E-11 0.0 0.0 0.0

1 600000E_03 ¢ 00 ] T1eE7EtELI 0.0 00 ] 4. 000000E-03 G 0.0 0.0 -1.587266E-07 0.0 0.0 0.0

4 B0N000E-03 I nn an -1 5B7265E-11 0.0 nn an 4.200000E-03 = 0.0 a g 0.0 oo 0.0 0.0

L5 PAPRRIREARE A By D o AN e L SETRRPRAN el N e B g e g 1 R o O e e W A Y i

B b B L W L W W R N R R R R o @ s N O
o

POINT-ID = 33 POINT-ID = 33
VELOCITY VECTOR ACCELERATION YECTOR
TIME TYPE T1 T2 T3 R1 R2 TIME TYPE T T2 T3

G 0.0 0.0 0.0 0.0 0.0 0.0 0.0 G 0.0 0.0 -1.072377E-01 1.131945E-14 -1.413881E-03 0.0
0000D00E-04 G 0.0 0.0 —-2.462252E-05 3.638675E-18 1.506980E-06 0.0 2.000000E-04 G 0.0 0.0 -3.174978E-02 1.374785e-14 1.789756E-02 0.0
000000E-04 G 0.0 0.0 -4.170311E-05 7.950396E-18 1.445167e-05 0.0 4.000000E-04 G 0.0 0.0 -1.390561E-01 2.936936E-14 1.115493e-01 0.0
0000D00E-04 G 0.0 0.0 —-8.791599E-05 1.979687E-17 5.566922E-05 0.0 6. 000000E-04 G 0.0 0.0 -3.230727E-01 B.909541E-14 3.006262E-01 0.0
000000E-04 G 0.0 0.0 -1.680922e-04 6.284114e-17 1.355789e-04 0.0 &.000000E-04 G 0.0 0.0 -4.7B6894E-01 3.413473e-13 4.984702e-01 0.0
999999€E-04 G 0.0 0.0 —-2.624838E-04 8.928861E-17 2.418503E-04 0.0 9.999999E-04 G 0.0 0.0 —4.652266E-01 -7.6B7262E-14 5.642461E-01 0.0
200000E-03 G 0.0 0.0 -3.324108e-04 2.202479e-17 3.427466E-04 0.0 1.200000E-03 G 0.0 0.0 -2.340436E-01 -5.957656E-13 4,447148E-01 0.0
400000E-03 G 0.0 0.0 -3.419379e-04 3.808539e-17  4.086690E-04 0.0 1.400000E-03 G 0.0 0.0 1.387729e-01 7.563717E-13 2.145095e-01 0.0
600000E-03 G 0.0 0.0 -2.744263E-04 9.764959e-17  4.281412e-04 0.0 1.500000E-03 G 0.0 0.0 5.363429E-01 -1.607297E-13 -1.978769E-02 0.0
800000E-03 G 0.0 0.0 -1.324679E-04 -B8.153294E-17  4.059033e-04 0.0 1.800000E-03 G 0.0 0.0 8.832412e-01 -1.631096E-12 -2.025912e-01 0.0
000000E-03 G 0.0 0.0 7.227329€e-05 2.408427E-17 3.522542E-04 0.0 2.000000E-032 G 0.0 0.0 1.164171E+00 2.7B7268E-12 -3.33B997E-01 0.0
200000E-03 G 0.0 0.0 3.291708E-04 3. 659066E-16 2.739599e-04 0.0 2.200000E-03 G 0.0 0.0 1.404804E+00 5.309558E-13 -4.490427e-01 0.0
400000E-02 G 0.0 0.0 6.328252E-04 3.354710E-16 1.702878E-04 0.0 2.400000E-03 G 0.0 0.0 1.631741E+00 -8.353122E-13 -5.876784E-01 0.0
600000E-03 G 0.0 0.0 9.787661E-04 2.820008E-16 3.682334E-05 0.0 2.600000E-03 G 0.0 0.0 1.827669E+00 2.006101E-13 -7.469665E-01 0.0
800000E-02 G 0.0 0.0 1.354215E-03 2.721368E-16 -1.248876E-04 0.0 2.B00000E-03 G 0.0 0.0 1.926822e+00 -3.992500E-13 -8.701430E-01 0.0
000000E-03 G 0.0 0.0 1.733049e-03 867139e-17 -3.012681E-04 0.0 2.000000E-03 G 0.0 0.0 1.861511E+00 -2.508832E-12 -8.936624E-01 0.0
200000E-02 G 0.0 0.0 2.080214E-03 .001757E-16 -4.702475E-04 0.0 3.200000E-03 G 0.0 0.0 1.610138e+00 -3.306211E-12 -7.961314e-01 0.0
400000E-03 G 0.0 0.0 2.361821E-03 -379293e-15 -6.102431e-04 0.0 3.400000E-03 G 0.0 0.0 1.205940E+00 -4.484961E-12 -6.038246E-01 0.0
600000E-02 G 0.0 0.0 2.553679E-03 .367178E-15 -7.072667E-04 0.0 2.600000E-03 G 0.0 0.0 7.126371e-01 4.606110E-12 -3.664117e-01 0.0
800000E-03 G 0.0 0.0 2.644025e-03 -990513E-16 -7.566559E-04 0.0 3.800000E-03 G 0.0 0.0 1.908275e-01 3.075157E-12 -1.274805e-01 0.0
000000E-03 G 0.0 0.0 2.641382e-03 -532903E-16 -7.596798E-04 0.0 4.000000E-032 G 0.0 0.0 -2.172589E-01 1.3B2454E-12 9.724218E-02 0.0
200000E-03 G 0.0 0.0 2.540666E-03 .165752E-17 -7.206953E-04 0.0 4.200000E-03 G 0.0 0.0 -7.899043e-01 7.670239e-13 2.926024e-01 0.0
400000E-03 G 0.0 0.0 2.346593e-03 .695914E-17 -6.501660E-04 0.0 4.400000E-03 G 0.0 0.0 -1.150825E+00 -8.140078E-13 4.126903E-01 0.0
600000E-03 G 0.0 0.0 2.093832E-03 -511450E-16 . 665186E-04 0.0 4.600000E-03 G 0.0 0.0 -1.376788E+00 -2.267033e-12 4.237840eE-01 0.0

= 4. 800000 - = o



Step 8. Review the Graph Results

Recall that to obtain the graphs you will need to convert the .plt file to a .ps file, if needed, use the directions in

workshop 4, step 9.

Base acceleration at Grid
Point 23
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Step 8. Review the Graph Results (Cont.)

Base displacement at Grid Point 23
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Step 8. Review the Graph Results (Cont.)
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WORKSHOP 8B
MODAL TRANSIENT RESPONSE WITH
ENFORCED ACCELERATION






 Workshop Objective

— Using the modal method, determine the transient response of the flat plate
(from workshop 1) due to the acceleration sine pulse described below.

 Software Version
— MSC Nastran 2013

* Files Required
— Plate.bdf
— Whkshp8b.dat

* Problem Description

— The unit acceleration sine pulse of 250 Hz is applied at the base in the z-
direction for .004 seconds. Use a structural damping coefficient of g = 0.06
and convert this damping to equivalent viscous damping at 250 Hz. Be sure
to include residual vectors.



 Problem Description Continued:

— The figures below show the finite element representation of the flat plate and

the loads and boundary condition.

| oad and Boundary Condition

Drive Point
Grid point 23

Elements and Grid Coordinates
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- Suggested Steps

Open and review the input file wkshp8B.dat

Change the solution to modal transient response, SOL 112.

Add option to include residual vectors.

Add eigenvalue method.

Save and run the new input file in MSC Nastran.

Review the MSC Nastran result using the solution file soln8b.f06.
Review the graph results.

N oo owb =



Step 1. Open and Review Input File wkshp8B.dat

The file wkshp8b.dat is the starting
input file. This is the final input file
from workshop 8a. All that is
necessary is to change from a
direct method to a modal one and
to add a case control command for
the residual vector option.

5

% | wkshpsSE.dat

5

b add: change solution request to S0L112
b residual vectos

% eigenvalue method

S0L 109

CEND

TITLE = TRANSIENT RESPONSE WITH BASE EXCITATION

SUBTITLE = USING MODAL TRANSIENT METHOD, WITH RESIDUAL VECTORS
ECHO = UNSORTED

5PC = 200

5ET 111 = 23, 33

DISPLACEMENT (SORT2) = 111

VELOCITY (S0RT2) = 111

ACCELERATION (SORTZ) = 111

SUBCASE 1
METHOD = 1000
DLOAD = 500
TSTEF = 100

b3

OUTPUT (XYPLOT)
XGRID=YES
YGRID=YES

XTITLE= TIME (SEC)

¥TITLE= BASE ACCELERATION

XYPLOT ACCELERATION RESPONSE / 23 (T3)
YTITLE= BASE DISPLACEMENT

XYPLOT DISP RESPONSE / 23 (T3)
YTITLE= TIF CENTER DISFLACEMENT RESPONSE
XYPLOT DISP RESPONSE / 33 (T3]

b

BEGIN BULK

£ PLATE MODEL DESCRIBED IN NORMAL MODES EXAMPLE
b3

PARAM, POST, O

PARAM, ENFMETH, REL

PARAM, ENFMOTN, ABS

PARAM, COUPMASS, 1

PARAM, WTMASS, 0.00253

b}

INCLUDE 'plate.bdf’

£

& SPECIFY STRUCTURAL DAMPING

PARAM, G, 0.0

%

& ADD CONVERSION TO VISCOUS DAMPING

b3

PARAM, W3, 1571.

b}

& APPLY EDGE CONSTRAINTS

b3

SPC1, 200, 12456, 1, 12, 23, 34, 45
SPC1, 200, 3, 23

& APPLY ACCELERATION TO THE BASE

5

TLOADZ, 500, 600, , A, 0.0, 0.004, 250., -90.
b3

SPCD, &00, 23, 2, 1.0

b}

£ SPECIFY INTEGRATION TIME STEPS

£

TSTEF, 100, 200, 2.0E-4, 1

ERDDATA




Step 2. Change Solution Request

First change the file name to
soln8B.dat. The solution request
for a modal transient response is
SOL 112, so change the SOL 109
to SOL112.

3
£ so0lInsE. dat

3
SOL_ 112

CEMD

TITLE = TRAMSIENT RESPOWSE WITH BASE EXCITATION

SUETITLE = USIMG MODAL TRAMSIENT METHOD, WITH RESIDUAL VECTORS
ECHO = UNSORTED

SPC = 200

SET 111 = 23, 33

O ISPLACEMENT (SORT2) = 111

VELOCITY (SORT2Z) = 111

ACCELERATION (SORT2) = 111

3
RESVEC = YES
5

SUBCASE 1
METHOD = 1000
DLOAD = SO
TSTEP = 100

L

CUTPUT (YPLOTD
N ID=VES

L ID=YES

KTITLE= TIME ({SEC)

YTLTLE= BASE ACCELERATION

XYPLOT ACCELERATION RESPOWSE « 23 (T3}
YTITLE= BASE DISPLACEMENT

KYPLOT DISF RESPOWMSE 23 (T3
YTLITLE= TIF (EMTER DISPLACEMENT RESPONSE
XYPLOT DISF RESPOMSE 33 (T3

5

EEGIN EBULE

g

£ PLATE MODEL DESCRIEED IN NORMAL MODES EXAMPLE
g

PARAN, POST, O

PARAN, EMFMETH, REL

PARAN, EMFMOTH, AES

PARAN, COUPHMASS, 1

PARAN , WTHASS, O, DD259

L

INOLUDE ‘plate. bdf’

3

£ ADD EIGENVALLE METHOD

3

EIGRL 1000, , 10

3

£ SPECIFY STRUCTURAL DANMPIMG

4

PARAN , G, 0. 06

g

£ ADD COWVERSION TO VISOMS DANMPING
5

PARAM , W3, 1571,

g

§ APPLY EDGE CONSTRAINTS|

g

SPC1, 200, 12456, 1, 12, 23, 34, 45
5

SPC1, 200, 3, 23

L

£ APPLY ACCELERATION TO THE EASE

3

TLOADZ, SO, 600, , A, O.D, O.0M, 250., -9,
3

SPCD, 600, 23, 3, L.DO

3

£ SPECIFY IMTEGRATIONM TIME STEPS

3

TSTEP, 100, 200, 2.0E-4, 1
5

ENDDATA




Step 3. Add Option for Residual Vectors

5 =o0lnfE dat
$

Use the Case Control command SoL 112

CEND
; ; TITLE - TRANSIENT RESPONSE WITH BASE EXCITATION
RESVEC to specify the option for SUBTITLE - USING MODAL TRANSIENT WETHOD. VITH RESTDUAL VECTORS

SPC = 200

residual vectors. SEC - 200
DISPLACEMENT (SORTZ) =
VELOCITY (SORTZ) = 111
ACCELERATION (SORT2) =

RESVEC = YES

111
111

SUBCASE 1
METHOD = 1000
DLOAD = 500
TSTEF = 100

]

OUTFUT (XY¥YFLOT)
HGRID=YES
¥YGRID=YES

XTITLE= TIME (SEC)

YTITLE= BASE ACCELERATION

EYPLOT ACCELERATION RESPONSE ~ 23 (T3)
¥TITLE= BASE DISPLACEMENT

XYPLOT DISF RESPONSE ~ 23 (T3)
¥TITLE= TIF CENTER DISPLACEMENT RESPONSE
XYPLOT DISF RESPONSE ~ 33 (T3)

&

BEGIN BULK

]

$ PLATE MODEL DESCRIBED IN NORMAL MODES EXAMFPLE
]

PARAM, POST, O

PARAM, ENFMETH, REL

PARAM, ENFMOTH, ABS

PARAM, COUFPHASS. 1

PARAM, WTMASS. 0.00259

5

INCLUDE 'plate. bdf’

]

$ SPECIFY STRUCTURAL DANPING

5

PARAM. G. 0 06

]

$ ADD CONVERSION TO VISCOUS DAMPING
PARAM, W3, 1G71.

$ APPLY EDGE CONSTRAINTS

SPC1l, 200, 12456, 1, 12, 23, 34, 45
SPC1. 200, 3. 23

]

$ APPLY ACCELERATION TO THE BASE

g

TLOAD2, G500, 600, . &, 0.0, 0.004, 250.. -90
&

SPCD. &00. 23. 3. 1.0

]

$ CONCENTRATED MASS AT GRID POINT 23
]

CONM2, 700, 23,.1000.0

$ DEFINE BASE &5 RIGID BODY

RBEZ2, 101, 23, 3. 1., 12, 34, 4%

$ SPECIFY INTEGRATION TIME STEFS
TSTEF, 100, 200, 2.0E-4. 1

5

ENDDATA




Step 4. Add the Eigenvalue Method

To add the eigenvalue Method:

a. Use the EIGRL entry specifying
10 roots.

b. Make sure that the METHOD
Case Control command
identification number matches
the EIGRL SID.

3
z =o1ngE. dat

S0L 112
CEND

SUBTLITLE = USING MODAL TRANSIENT METHOD,
ECHO = UNSORTED

SPC = 200

SET 111 = 23, 33

DISPLACEMENT (SORT2) = 111

VELOCITY (SORT2) = 111

ACCELERATION (SORT2) = 111

5
RESVEC = YES

5

SUBCASE 1

METHOD = 1000

DLOAD = 50D

TSTEPF = 1D
5

OUTPUT (OOvPUOTY
KR ID=YES
'rER ID=YES
XTITLE= TIME (SECD)

YTITLE= BASE ACCELERATION

XYPLOT ACCELERATION RESPONWSE / 23 {T3)
YTITLE= BASE DISPLACEMENT

XYPLOT DISH RESPONSE / 23 £T3)

(TITLE= TI§ CENTER DISPLACEMENT RESPONSE
XYPLOT DISH RESPOWSE / 33 £T3)

5
EEGIM BULK
5

PARAM, POJT, D

PARAM, EMAMETH. REL
PARAN, ENAMOTH, AES
PARAN PHASS, 1
PARAM, WTRASS, O, DD25S

TLTLE = TRANSIENT RESPONSE WITH BASE EXCITATION

WITH RESIDUAL VECTORS

i PLATE MODEL DESCRIGED IM NORMAL MWODES EXANPLE
5

5
INCLUDE ‘plate.bdf’
3

£ ADD EIQFENVALUE WETHOD
5

E TGH: A0

g SPECIFY STRUCTURAL DAMF ING
g.ﬂ.ﬁ_ﬂ.l'. G, 0,06

: ADD CONVERSION TO VISCOUS DANFING
g.ﬂ.ﬁ_ﬂ.l'. W3, 1571,

g APPLY EDNGE COMSTRAINTS|

EF‘CL. 200, 12406, 1, 12, 23, 34, 4L
EF‘CL. 200, 3, 23

g APPLY ACCELERATION TO THE EASE
'f'Ll}.-‘\DZ. Cod, 600, , A, 0D, Oo0D4, 250u,
;F‘CD. 86D, 23, 3, LD

z SPECIFY IMNTEGRATION TIME STEPS

'f'STEF‘. 100, 200, 2.0E-4, 1

5
ENMDDATA

-9,




Step 5. Save and Run the New Input File

Save and run the modified file in MSC Nastran.

a. Save the modified file as soln8B.dat

Double click the MSC Nastran icon.

Navigate to the correct directory and select the file soln8B.dat.
Click Open.

Click Run.

o

o Q

n Select MSC.NASTRAN Input File

| = Local Disk (C:) » training -

Organize » Mew folder # o« [ @

Search training

MSC/NASTRAN Command Il_'hfum_a‘!_ion" =5

MSCMASTRAN Input File

|C:‘\training\solnBE.dat File... | || plate.bdf
| solnBB.dat @
Dptlional keywaords | 7] wkshp8B.dat

|
Cancel I Clear |

File name: =oln8B.dat - ’In put Files (*.bdf;".dat) vl

| open@[ Cancel |

NAS102A, Workshop 8B, June 2013

Copyright© 2013 MSC.Software Corporation WssE-To




Step 6. Review the Results in the Solution File

MODE

=
(=]
[=RE=N R s W, R

[y

MODE

(L= e R e W I S PR

EXTRACTION

EXTRACTION

EIGENVALUE

.050426E+05
. 83217 5E+07
. 776317E+07
.856838E+08
. 221668E+08
. 233164E+08
.335200E+08
.685228E+08
. 360507E+09
. 583123E+09

[l pll s Wy N SRS NN ]

EIGENVALUE

.050426E+05
.832176E+07
. 776316E+07
. 850838E+08
. 221668E+08
. 233164E+08
.335290E+08
.685228E+08
. 360307E+09
.583123E+09
. 517908E+09
.681851E+09
.154735E+09
. 203938E+09
. 573208E+09
. 216851E+10

(TE e B S SRR Nl sl WSl S |

REAL EIGENVWVALUES

(BEFORE

L L Pl P en e s

AUGMENTATION OF RESIDUAL VECTORS)

RADIANS CYCLES

. 396682E+02 1.336373E+02
. 280392E+03 6.812455E+02
. 269076E+03 8.385995e4+02
. 362658E+04 2.16873B8E+03
.490526E+04 2.372246E+03
.494377E+04 2.378375E+03
. 517000E+04 4.005930E+032
. 947071E+04 4.690409e+03
. 688505E+04 5.870438E+03
. 97884 8E+04 6.332533E+03

REAL EIGENVALUES
(AFTER AUGMENTATION OF RESIDUAL VECTORS)

= on h Oh hown b bl B B en s

RADIANS CYCLES

. 396682E+02 1.336373E+02
. 280392E+03 6.812455E+02
. 269076E+03 8.385995E+02
. 362658E+04 2.16873BE+03
.490526E+04 2.372246E403
.494377E+04 2.378375E+03
. 517000E+04 4.005930E+03
. 947071E+04 4.690409e+03
. B6885053E+04 5. 870438E+03
. 97884BE+04 6.332533E403
017876E+04 7.986197E+03
.067826E+04 9.657244E+03
L4457 23E+04 1.025869E+04
L485321E+04 1.032171E+04
.107532E+04 1.290354E4+04
. 793558E4+05 2.854536E+04

GENERALIZED
MASS
. 000000E+00
. 000000E+00
. 000000E+00
. 000000E+00
. 000000E+00
000000E+00
. 000000E+00
. 000000E+00
. 000000E+00
. 000000E+00

el e S

GENERALIZED
MASS
. 000000E+00
. 000000E+00
. 000000E+00
. 000000E+00
. 000000E+00
000000E+00
. 000000E+00
. 000000E+00
000000E+00
. 000000E+00
. 000000E+00
. 000000E+00
. 000000E+00
. 000000E+00
. 000000E+00
. 000000E+00

el e e e e e e e e

GEMERALIZED
STIFFMNESS

.050426E+05
. 83217 5E+07
. 776317E+07
.856838E+08
. 221668E+08
. 233164E+08
.335290E+08
.685228E+08
. 360507E+09
. 5383123E+09

[l il = Wl SRSl NN )

GEMERALIZED
STIFFNESS

.050426E+05
.832176E+07
. 776316E+07
.850838E+08
. 221668E+08
. 233164E+08
.335290E+08
.685228E+08
. 3605307E+09
. 583123409
. 517908E+09
.G81851E+09
L1547 35E+09
. 203938E+09
. 573208E+09
. 216851E+10

(XN B S SRRl el sl WS NNl S|




Step 7. Review the Graph Results

Recall that to obtain the graphs you will need to convert the .plt file to a .ps file, if needed, use the directions given in
workshop 4, step 9.

Base acceleration at Grid Point 23
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Step 7. Review the Graph Results (Cont.)

Base displacement at Grid Point 23
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Step 7. Review the Graph Results (Cont.)
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WORKSHOP 9A
DIRECT FREQUENCY RESPONSE
WITH ENFORCED DISPLACEMENT






 Workshop Objective

— Using the direct method, determine the frequency response of the flat
rectangular plate (from workshop1) subject to an enforced displacement as
described below.

 Software Version
— MSC Nastran 2013

* Files Required
— plate.bdf
— wkshp9A.dat

* Problem Description

— The structure is subject to a 0.1 inch enforced displacement at the corner of
the tip. Use a frequency step of 20 Hz in the range of 20 to 1000 Hz. Use a
structural damping of g = 0.06.



R EEEEE————————
 Problem Description Continued:

— The figures below show the finite element representation of the flat plate and
the loads and boundary condition.

| oad and Boundary Condition

TIP
Displacement Elements and Grid Coordinates l
appliedin Z
dir.eCtion at grld 435 46 47 48 49 0 1 2 3 4 @
pOInt 11 31 32 33 34 35 36 37 38 39 40\ |
4 5 6 7 8 9 HO 41 M2 43 44
21 22 23 24 25 26 27 28 29 30
3 4 3 6 7 8 9 0 1 2 (D
11 12 13 14 15 16 17 18 19 20
12 3 14 15 6 17 8 19 0 1 2
1 2 3 4 3 [ 7 8 9 10
1 4 6 7 8 0 @ ‘




« Suggested Step

Open and review the input file wkshp9A.dat.

Add structural damping.

Add enforced motion input.

Add frequency steps.

Save and run the new input file in MSC Nastran

Review the MSC Nastran results using the soln9A.f06 file.
Review the graph results

N oo owb =



Step 1. Open and Review Input File wkshp9A.dat

5
3 wlk=hp94 . dat
The file wkshp9A is the starting input | edd . entosoed sstien fmem
f"e to be mOdIfled 3 frequencie=s of loading
' =
SOL 108
CEND

TITLE= FREQUENCY RESPONSE DUE TO .1 DISFLACEMENT AT TIP
SUETITLE= DIRECT METHOD

ECHO= THSORTED

SPC= 1

SET 111= 11, 33, 5%
DISFLACEMENT (FHASE, SORTZ2)= 111
SET 222 = 11

OLOAD= 222

SUBCASE 1

DLOAD= 500

FREQUENCY= 100

5

OUTFUT (EYPLOT)

5

ETGRID= YES

¥YTGRID= YES

EBGRID= YES

YBGRID= YES

YTLOG= YES

YBLOG= HO

ZTITLE= FEEQUENCY (HZ)

YTTITLE= DISPLACEMENT RESPONSE AT LOADED CORWER, MAGHITUDE
YBTITLE= DISPLACEMENT RESPONSE AT LOADED CORWER, PHASE
EYPLOT DISP RESPONSE ~ 11 (T3REM. T3IF)

YTTITLE= DISPLACEMENT RESPONSE AT TIP CEHNTER. MAGHITUDE
YEBTITLE= DISPLACEMENT RESPONSE AT TIF CENTER, PHASE
EYPLOT DISP RESPONSE ~ 33 (T3RM. T3IF)

YTTITLE= DISPLACEMENT RESPONSE AT OFPOSITE CORNEE., HAGHITUDE
YETITLE= DISFLACEMENT RESFONSE AT OFFOSITE CORNEE. FHASE
ZYPLOT DISF EESPONSE ~ 55 (T3RM. Ta3IF)

5

BEGIN BULK

5

5 PLATE MODEL DESCEIBED IN HORMAL MODES EXAMPLE
5

PARAM, FOST, 0O

PARAM, ENFMETH, EREL
PARAM, ENFMOTH, ABS
PARAM, COUFMASS, 1
PARAM, WTHASS, 0.00259
5

INCLUDE ‘plate.bdf’

5

ENDDATA




Step 2. Add structural Damping

Add the appropriate parameters in the
Bulk Data section for damping.

a. First rename the input file as
soln9A.dat.

b. Use PARAM G with a value of .06.

(Ei) =olndd dat I

SOL 108

CEND

TITLE= FREQUEHCY EESPONSE DUE T2 .1 DISPLACEMENT AT TIP
SUBTITLE= DIRECT HMETHOD

ECHO= UNSORTED

SPC= 1

SET 111= 11, 33, &%
DISFLACEMENT(FHASE, SORT2)= 111
$SDISP(PHASE. SORT2)= ALL

SET 222 = 11

OLOAD= 222

SUBCASE 1

DLOAD= 500

FREQUENCY= 100

5
OUTEUT (XYPLOT)
)

ATGRID= YES

¥YTGRID= YES

XBGRID= ¥YES

YBGRID= YES

¥TLOG= YES

YELOG= HO

HTITLE= FREQUENCY (HZ)

¥TTITLE= DISPLACEMENT RESFONSE AT LOADED CORNER, MAGNITUDE
YETITLE= DISPLACEMENT RESFONSE AT LOADED CORNER. PHASE
HYPLOT DISE RESPONSE - 11 (T3EM. T3IP)

¥TTITLE= DISPLACEMENT RESFONSE AT TIFP CENTER. MAGHITUDE
YBTITLE= DISPLACEHMENT RESFOHSE AT TIP CENTER. PHASE

XYPLOT DISP RESPONSE -~ 33 (T3RM., T3IE)

¥TTITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORNER., HAGHITUDE
YBTITLE= DISPLACEMENT RESFONSE AT OFPOSITE CORNEE, FHASE
XIYPLOT DISP RESPOWSE ~ G55 (T3EM, T3IE)

5

BEGIN BULK

5

% PLATE MODEL DESCRIEED IN HORMAT MODES EXAMFLE
)

PARAM. POST, 0

PARAM. ENFMETH, EEL
PARAM. ENWNFMOTH, ABS
PARAM, COUFPMASS, 1
PARAM., WTHMASS. 0.00259
]

INCLUDE 'plate. bdf’

% SPECIFY STRUCTURAL DAMPING

5
PARAM, G, 0.06
5

ERDDATA




Step 3. Add Enforced Motion Input

Add 0.1 displacement at the corner of the tip
(grid point 11) of the plate, with a frequency
step of 20 Hz in the range of 20 to 1000 Hz.
Use the following entries:

a. SPC1 —grid point 11, Z (3) direction

b. SPCD - apply the .1 displacement in the
Z (3) direction at grid point 11.

c. RLOAD2 - define the excitation as
displacement and point to the SPCD and
TABLED1. Make sure the SID for the
RLOAD2 entry matches the identification
number for the DLOAD in the Case
Control section.

d. TABLED1 — add frequencies for loading.

] =o0ln%4 . dat
§

SOL 108

CEND

TITLE= FREQUENCY EESFONSE DUE TO .1 DISFLACEMENT AT TIF
SUETITLE= DIRECT METHOD

ECHO= UNSORTED

SPC= 1

SET 111= 11. 33, &5

DISFLACEMENT(PHASE, SCRTZ)= 111

SET 222 = 11

OLOAD= 222

SUBECASE 1

DLOAD= 500

FREQUENC& 100
§

OUTFUT (EFFLOT)
5

ATGRID= YES
YTGRID= YES
HBGRID= YES
YEGRID= YES
YTLOG= YEE
YELOG= HO
ETITLE= FEEQUENCY (HZ}

YTTITLE= PISPLACEMENT EESPONSE AT LOADED CORNER., MAGHITUDE
YETITLE= PISFLACEMENT EESPONSE AT LOADED CORWNER, FPHASE
XYPLOT DIYF RESPONSE ~ 11 (T3EM, T3IF)

YTTITLE= PISPLACEMENT RESPONSE AT TIF CENTER. MAGHITUDE
YETITLE= PISPLACEMENT RESPONSE AT TIF CENTER. FPHASE

EYPLOT DI$P RESPONSE ~ 33 (T3EM. T3IP)

YTTITLE= RISPLACEMENT RESPONSE AT COPPOSITE CORNER. MAGHITUDE

YETITLE= BISPLACEMENT RESPONSE AT OPPOSITE CORNER. PHASE
EYPLOT DIYF RESFONWSE ~ 55 (T3EM, T3IF)

5

BEGIN BULK
5

% PLATE MQDEL DESCRIBED IN NORMAL MODES EXAMFLE
§

PARMM, POQT. 0

FPARAM, ENHMETH, REL

PARAM, ENHMOTN, ABS

PARAM, COUPHASS. 1

PARAM, WTMASS. 0.00259

5

INCIUDE 'flate.bdf’

§

% SFECIFY ETRUCTURAL DAMFING

% 5
§

SPCD, 600,011, 3, 0.1
5 C:::)

RI.OADE, S00. Jgoo,. . .310, . DISF
5

PARAM. G, 0. 06

5

5 AFPLY DIEPLACEMENT AT FREE EDGE
§

SPC1., 1. 3 11

TABLED1. 310,
., 0., 1., 10000., 1., EHDT

5
ENDDATA




Step 4. Add the frequency steps

To add the frequency steps use of the
FREQ1 entry.

a. For FREQ1 entry, from the given
information you can obtain:
» Firstfreq. = 20
» Frequency incr = 20
* Number of freq. increments = 49

b. Make sure that the SID for the FREQ1
entry matches the identification number
for the FREQUENCY in the Case
Control section.

5
$ =oln94 . dat

g

SOL 108

CEND

TITLE= FEEQUENCY EESPONSE DUE TO .1 DISPLACEMENT AT TIP
SUBTITLE= DIRECT METHOD

ECHO= UNSORTED

SPC= 1

SET 111= 11, 33, 55
DISFLACEMENT (FHASE. SORT2)= 111
SET 222 = 11

QLOAD= 222

SUBCASE 1

DLOAD= 500
FREQUEHCY= 100
5 /
OUTEUT (XVELQT)
&

ETGREID= YES
¥TGEID= YES
XBGRID= YES
YBGRID= YES
¥TLOG= YES
YBLOG= HO

ETITLE= FRE(]
¥TTITLE= DI
¥BTITLE= DIj
HYPLOT DISP
¥TTITLE= LI
YBTITLE= LI
EYFLOT DISP
¥TTITLE= DI
YBTITLE= LI
EYFLOT DISP

g
BEGIN EULK
&
¢ PLATE MO[
g
PARAM, POST
PARAM, EHNFY
PARAM, ENF
PARAM, COU
PARAM, WTH
&
INCLUDE 'p

&
& SPECIFY E
g

NENCY (HZ)
PLACEMENT RESPONSE AT LOADED CORNER, MAGNITUDE
PLACEWENT RESPONSE AT LOADED CORNER. FHASE
RESPONSE ~ 11 (T2RM, T3IF)

PLACEMENT RESPONSE AT TIP CENTER, MAGNITUDE
PLACEMENT RESPONSE AT TIP CENTER, PHASE

RESPONSE -~ 33 (T3RM, T3IP)

PLACEMENT RESPONSE AT OPPOSITE CORNER, MAGNITUDE
PLACEMENT RESPOHSE AT OPPOSITE CORNWER, EHASE
RESPONSE ~ 55 (T3RM, T3IP)

EL DESCREIEED IN HORMAL MODES EXAMPLE

. 0

ETH, REL
OTH. ABS
MASS, 1

S5, 0.00259

ate. bdf’
TEUCTURAL DAMPING

PARAM. G. J0.0B
g AFPPLY DRSPLACEMENT AT TIP
;PCl, 1. 11
SPCD. 600§ 11. 3, 0.1
SLOADZ, Spo. eoo. . 310, . DISF
?ABIEDI, 210,

0.. 1..j10000., 1., ENDT

$ SPECIEH FREQUENCY STEPS

&
FREQ1 100,
&

0., 20.. 49

ENDDATA




Step 5. Save and Run the New Input File

Save and run the modified file in MSC Nastran.

a. Save the modified file as soln9A.dat

Double click the MSC Nastran icon.

Navigate to the correct directory and select the file soln9A.dat. -
Click Open. 20150
Click Run.

o

®© o

n Select MSC.NASTRAN Input File

MSC/NASTRAN Command Infunnahl =

FMSCMNASTRAN Input File Organize - Mew folder

!E:'\training\solnﬂ&.dat File. .. I =] plate. bdf
IE] solerA.d-at( : )

Optional keywords |7 whshp9A.dat

File name: soln9a.dat - ’Input Files (*.bdf:*.dat) v]

ﬂl i" [ Open @ [ Cancel I

NAS102A, Workshop 9A, June 2013

Copyright© 2013 MSC.Software Corporation WEOA-T0



Step 6. Review the Results in the Solution File

To view the results open the soln9a.f06 file.

SOBCASE
ID

CURYE FRAME

TYPE

DISP
DISE
DISE
DISE
DISP
DISP

NHO.

1
1

CURVE ID.~
PANEL GRID ID
11( 5,——)
11¢(——, 11}

33( 5.—-)
33(——. 11)

E5( 5,——)
55—, 11}

¥ -00TPUT STHHARTY
HAMIN-FRAME~

[ e S S L LN R L R R S ]

ATL DATA

.000000E+01
.000000E+01
.000000E+01
.000000E+01
.000000E+01
.000000E+01
.000000E+01
.000000E+01
.000000E+01
.000000E+01
.000000E+01
.000000E+01

O e e e

HIMAX-FRAME~
ATL DATA
.000000E+03
.000000E+03
.000000E+03
.000000E+0D3
.000000E+03
.000000E+D3
.000000E+03
.000000E+03
.000000E+0D3
.000000E+03
.000000E+D3
.000000E+03

WM WWrR MDD

{ EESPOHSE ]

YTHIN-FRAME~
ALT DATA
.000000E-D1
.000000E-01
.000000E+00
.000000E+00
.310269E-03
.310269E-03
.306744E-01
.306744E-01
.443192E-02
.443192E-02
LB72138E+00
.672138E+00

HE OO0 TR DD

oTE_aoE 1

i FOR
THIN

.000000E+01
.000000E+01
.000000E+01
.000000E+01
.000000E+02
.000000E+D2
L799999E4+02
.799999E402
.000000E+0D3
.000000E+03
.000000E+D3
.000000E+03

WL WOOOOoD o

YHAX-FRAME~

ATL DATA

.000000E-01
.000000E-01
.000000E+00O
.000000E+00
.439929E-01
.439929E-01
.599946E+02
.599948E+02
.B23458E+00
.B23458E+00
.599891E+02
.599891E+02

[ TR TR LN WS TR S R o L ]

i FOR
THAX

.000000E+01
.000000E+01
.000000E+01
.000000E+01
.B00000E+D2
.800000E+D2
.000000E+01
.000000E+01
.e00000E+D2
LB00000E+02
.000000E+01
.000000E+01




Step 7. Review the Graph Results

Recall that to obtain the graphs you will need to convert the .plt file to a .ps file, if needed, use the directions

given in workshop 4, step 9.

Displacement at loaded
corner at Grid Point 11

-

HEZWMQON BHOMOr HE HuZ gMuNA HEEZRANMCAUHD

ME2WMON HEOMOC HBM Hu=QgMuRM HEHNIEHAMCHUHD

1E+D
il

]
7
L3

5

D.

FREQUENCY RESFONTE DUE IO .1 DISFLACEMENT AT TIF

ERFFFION
D.

1.0 B3

1E+D

R

le-1

FREQUENCY [AZ)

1.0 B3

-

.0 E3

=D

FREQUENCY [HZ)

DIRECT METHOD

D.

2

SUBCASE 1

D.
1.0 B3




Step 7. Review the Graph Results (Cont.)

Displacement at center of the tip at Grid Point 33

3/22/0L
D.

DIRBCT MBIHOD



Step 7. Review the Graph Results (Cont.)

Displacement at opposite corner from the load at Grid Point 55

af22/00

D. 0.2 D.4 D.& D.g 1L.D B3
LEFL LEFL
i
T T

DIRBCT METHOD



WORKSHOP 9B
MODAL FREQUENCY RESPONSE WITH
ENFORCED DISPLACEMENT






 Workshop Objective

— Using the modal method, determine the frequency response of the flat
rectangular plate, (from Workshop 1) subject to an enforced displacement
described below.

 Software Version
— MSC Nastran

* Files Required
— plate.bdf
— wkshp9B.dat

* Problem Description

— The structure is subject to an 0.1 enforced displacement at the corner of the
tip. Use a frequency step of 20 Hz in the range of 20 to 1000 Hz. Use a
structural damping of g = 0.06. Be sure to include residual vectors.



 Problem Description Continued:

— The figures below show the finite element representation of the flat plate and
the loads and boundary condition.

| oad and Boundary Condition

TIP

Displacement
appliedin Z

direction at grid
z pOint 11 45 46 47 48 49 0 1 2 3 4 @ o

Elements and Grid Coordinates l

¥ 31 32 33 34 35 36 37 38 39 40

] 4 3 6 7 8 9 40 41 42 43 H4

21 22 23 24 25 26 27 28 29 30

3 4 5 6 7 8 9 0 1 2 (3)
N

1 12 13 14 15 16 17 18 19 20

12 3 14 15 6 17 8 19 0 1 2

1 2 3 4 3 6 7 8 9 10




- Suggested Steps

Open and review the input file wkshp9B.dat.

Change the solution request to SOL111.

Add option to include residual vectors.

Add eigenvalue method.

Save and run the new input file in MSC Nastran.

Review the MSC Nastran result using the soln9b.f06 file.
Review the graph results.

N oo owb =



Step 1. Open and Review Input File wkshp9B.dat

g wk=hp9E. dat
. . . = add change solution request SOL111
The file wkshp9B.dat is the starting : ad Fesiual vestote
input file. This is the final input file T
from workshop9A. All that is TTTIE- FREQUENCY RESPONSE DUE TO .1 DISPLACEMENT AT TIF
. SUBTITLE= HODAL METHOD WITH RESIDUAL VECTORS
necessary is to change from a ECHO- UNSORTED
direct method to a modal one and §§%F%§§E¥é§-{(gh5g? SORT2)- 111
to add a case control command for orowd = 222
the residual vector option. UETHOD - 2000

FEEQUENCY = 100
3
OUTPOT (EYPLOT )
£

ETGRID= YES

¥TGRID= YES

XBGRID= YES

YBGRID= YES

¥TLOG= YES

YBLOG= HO

XTITLE= FREQUENCY (HZ)

YTTITLE= DISPLACEMENT RESPONSE AT LOADED CORNER., MAGHITUDE
YBTITLE= DISPLACEMENT EESPONSE AT LOADED CORNER., PHASE
XYPLOT DISP REESPONSE ~ 11 (T3RM., T3IF)

YTTITLE= DISPLACEMENT RESPONSE AT TIF CENTER, MAGNITUDE
YETITLE= DISPLACEMENT RESPONSE AT TIF CENTER, FPHASE

HYPLOT DISP RESPONSE ~ 33 (T3REM., T3IP)

Y¥TTITLE= DISPLACEMENT RESPONSE AT CFPOSITE CORNER., MAGHITUDE
YBTITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORNER., PHASE
XYPLOT DISP RESPONSE ~ 55 (T3RM. T3IF)

Ed

EEGIN EULK

k3

PiARAM, POST. 0O

PiRAM, ENFMETH. REL

FPARAM, ENFMOTH, ABS

PARAM, COUPMASS, 1

PARAM, WTHASS, 0.00259

3

$ PLATE MODEL DESCRIBED IN WORMAL MODES EXAMPLE

$

INCLUDE 'plate. bdf’

3

¢ SPECIFY STRUCTURAL DAMPIHG

3

PARAM. G. 0.06

S

3 APPLY DISPLACEMENT AT TIF POINT

S

SPC1.1.3.11

$

SFCD, &00, 11, 3. 0.1

kS

RLOADZ2, 500, s00, . .310..D

k3

TABLED1, 310,
L0.. 1., 10000.0, 1.0, ENDT

3

5 SPECIFY FREQUEHCY STEFS

k3

FREQL. 100, 20, 20.. 49

3
ENDDATA




Step 2. Change the Solution Request

First change the file name to soln9B.dat. The solution request for a modal frequency response is SOL 111, so
change the SOL 108 to SOL111.

3 =0ln9E . dat
$

S0L 111

TITLE = FREQUENCY RESPONSE DUE TO .1 DISPLACEMENT AT TIF
SUBTITLE = MODAL METHOD WITH RESIDUAL VECTORS
ECHO = UNSORTED

SPC = 1

SET 111= 11, 33, &5

DISPLACEMENT (PHASE, SORT2)= 111

SET 222 = 11

QLOAD = 222

SUBCASE 1

METHOD = 1000

DLOAD = 500

FREQUENCY= 100

k3

OUTPUT (XYPLOT)
S

HTGRID= YES

¥TGRID= ¥ES

HBGRID= YES

YEGRID= ¥ES

¥YTLOG= YES

¥ELOG= HO

HTITLE= FREQUENCY (HZ}

¥TTITLE= DISPLACEMENT RESFONSE AT LOADED CORNER, HAGHNITUDE
¥ETITLE= DISPLACEMENT RESFONSE AT LOADED CORNER, PHASE
XYPLOT DISP RESPONSE ~ 11 (T3RM, T3IF)

¥TTITLE= DISPLACEMENT REESPONSE AT TIP CENTER, MAGNITUDE
¥ETITLE= DISPLACEMENT RESFONSE AT TIP CENTER, PHASE

XYPLOT DISP RESPONSE ~ 33 (T3RM, T3IFP)

¥TTITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORNERE. MAGHITUDE
¥ETITLE= DISPLACEMENT RESFONSE AT OPPOSITE CORNER. FHASE
XYPLOT DISP RESPONSE ~ 55 (T3RM. T3IF)

3

BEGIN BULK

$

PARAM, POST. 0

PARAM, ENFMETH., REL

PARAM, ENFMOTH, AES

PARAM, COUPHMASS, 1

PARAM, WTHASS., 0.00259

]

S PLATE MODEL DESCRIBED IN NORMAL MODES EXAMPLE
$

INCLUDE 'plate.bdf’

]

S SPECIFY STRUCTURAL DAMPING
3

PARAM. G. 0.06

3

S APPLY DISPLACEMENT AT TIF POINT
3

SPC1.1.3.11

3

SPCD, 600, 11, 3, 0.1

3

RLOADZ2, 500, e00, . .310..D

3
TABLED1. 310,
0., 1., 10000.0, 1.0, ERDT

$

% SPECIFY FEEQUENCY STEFPS
$

FEEQ1. 100, 20., 20.. 49
$

ENDDATA




Step 3. Add Option for Residual Vectors

Use the Case Control command
RESVEC to specify the option for
residual vectors.

§
§ =o0ln9E . dat
E]

SOL 111

CEND

TITLE = FREQUENCY RESPONSE DUE TO .1 DISPLACEMENT AT TIP
SUBTITLE = MODAL METHOD WITH EESIDUAL VECTORS

ECHO = UNSORTED

SPC = 1

SET 111 = 11, 33, 55§

DISPLACEMENT (PHASE. SORTZ2)= 111

SET 222 = 11

QLOAD = 222

RESVEC = YES

SUBCASE 1
METHOD = 1000
DLOAD = 500
FREQUENCY= 100

§
QUTEOT (XY¥YPLOT)

$

XTGRID= YES

YTGRID= YES

XBGRID= YES

YEGRID= YES

¥TTLOG= ¥YES

YELOG= HO

XTITLE= FREQUENCY (HZ)

YTTITLE= DISPLACEMENT RESPONSE AT LOADED CORNER, HAGHITUDE
YETITLE= DISFLACEMENT EESPONSE AT LOADED CORNER. FHAEE
XYPLOT DISP RESPONSE ~ 11 (T3RM, T3IF)

YTTITLE= DISPLACEMENT REESPONSE AT TIF CENTER. MAGHITUDE
YETITLE= DISPLACEMENT RESPONSE AT TIP CENTER, PHASE

XYPLOT DISP RESPONSE ~ 33 (T3RM, T3IF)

YTTITLE= DISPLACEMENT EESPONSE AT OFPOSITE CORNER. MAGHNITUDE
YETITLE= DISPLACEMENT EESPONSE AT OPPOSITE CORNER, PHASE
X¥PLOT DISP RESPONSE ~ 55 (T3RM. T3IF)

§

BEGIN BULK

§

PARAM. POST. 0

PARAM, ENFMETH. REL

PARAM, ENFMOTH. ABS

PARAM . COUPMASS, 1

PARAM, WTMASS, 0.00259

§

$ PLATE MODEL DESCRIEED IN HORMAL MODES EXAMPLE

$

INCLUDE 'plate. bdf’

$

$ SPECIFY STRUCTURAL DAMPING

§

PARAM. G. D.08

§

$ APPLY DISPLACEMENT AT TIF POINT

§

SPC1.1.3.11

§

SPCD, e00, 11, 3, 0.1

§

RLOADZ, 500, e00, . .310..D

$

TABLED1. 310,
0., 1., 10000.0, 1.0, ENDT

§

$ SPECIFY FREQUENCY STEFS

§

FEEQ1. 100, 20.. 20.. 49

$

ENDDATA




Step 4. Add the Eigenvalue Method

Add the eigenvalue Method:

a. Use the EIGRL entry specifying

b.

10 roots.

Make sure that the METHOD
Case Control command
identification number matches
the EIGRL SID.

5 =o0ln9B. dat

S0L 111

CEND

TITLE = FEEQUEHCY RESPONSE DUE TO .1 DISPLACEMENT AT TIF
SUBTITLE = MODAL HMETHOD WITH RESIDUAL VECTORS

ECHO = UNSORTED

EIEC = 1

SET 111 = 11, 33, 5%

DISPLACEMENT (PHASE. SORTZ2)= 111

SET 222 = 11

QLOAD = 222

RESVEC = YES
]

SUBCASE 1
METHOD = 1000

DLOAD = &
FREQUENCY @
5

OUTEUT ¢ Zvp1d

5

ETGRID= Y]
¥TGRID= Yl
£EGRID- I
YEGRID- YHS
YTLOG- YE!
YELOG- HO
ETITLE- FREQUENCY (HZ)

YTTITLE- PISPLACEMENT RESPONSE AT LOADED CORNER, MAGNITUDE
YETITIE- PISPLACEMENT RESEONSE AT LOADED CORNER, PHASE
EVPIOT DI$F RECFONSE ~ 11 (T3RM, T2IP)

YTTITLE- PISPLACEMENT RESEONSE AT TIP CENTER, MAGNITUDE
YETITIE- PISPLACEMENT RESEONSE AT TIE CENTER, FHASE

IVEIOT DIFF RESEONSE ~ 33 (T3RM. T3IE)

¥TTITLE= DISFLACEHENT RESEONSE AT OFFOSITE CORNER, WAGNITUDE
YETITLE= [ISPLACEMENT RESPONSE AT OFFOSITE CORNER, PHASE
EVPIOT DIEP RESPONSE -~ 55 (T3RM. T3IE)

i

BEGIN E.

5

PARAM, POQST,

PARAM, ENFMETH, REL
PARAM, ENFMOTH, AES
PARAM. CRUPHASS, 1
PARAM, WEMASS, 0.00259

5
5 PLATE WODEL DESCRIBED IN NORMAL MODES EXAMPLE
INCLUDE fplate.bdf’

3 ADD _ENGENVALUE METHOD
5

EIGRL 0/. . 10

]

5 SPECIFY STRUCTURAL DAMPIHG
PARAM. G, 0.06

2 AFPLY DISPLACEMENT AT TIF POIKT
;PC1,1,3,11

gPCD, 600, 11, 3. 0.1

%LOADZ, 500, 600, . .310..D

TABLED1. 310,
LO0.. 1., 10000.0, 1.0, EWDT

]

$ SPECIFY FREQUENCY STEPS
k]

FREQ1. 100, 20., 20.. 49
5

ENDDATA




Step 5. Save and Run the New Input File

Save and run the modified file in MSC Nastran.

a. Save the modified file as soln9B.dat

Double click the MSC Nastran icon.

Navigate to the correct directory and select the file soln9B.dat.
Click Open. 20150
Click Run.

o

o Q

n Select MSC.MASTRAN Input File

' =300 1
MSC/NASTRAN Command Im S € A

Organize - Mew folder o« 0 @

|7 plate.bdf
(=] solnE}B.dat©

. <« Local Disk (C:) » training

MSC/NASTRAM Input File

||:;\uaining\so|n98.dat File... I

Optional keywords

| Open @[ Cancel |

| #] wkshp9B.dat
I
el | ces | File name: soln9B.dat = | Input Files (*.bdf;".dat) - |

NAS102A, Workshop 9B, June 2013
Copyright© 2013 MSC.Software Corporation

WS9B - 10



Step 6. Review the Results in the Solution File

SUBCASE
ID

CURVE FRAME

TYPE

DISP
DISP
DISP
DISP
DISP
DISP

HO.

1
1
2

CURYE ID.~
PANEL GRID ID
11¢ 5.—3
11(—. 113}
330 5.—1
33(—. 11}
550 &5.—1
55(—. 11}

Y -0U0OTPUT SUTHHARTY |

(RS S o S T A T R L S ]

IMIN-FRAME~
ALL DATA
.000000E+01
.000000E+01
.000000E+01
.000000E+01
.000000E+01
.000000E+01
.000000E+01
.000000E+01
.000000E+01
.000000E+01
.000000E+01
.000000E+01

Sy

HMAX-FRAME-
ALL DATA
.000000E+03
.000000E+03
.000000E+03
.000000E+03
.000000E+03
.000000E+03
.000000E+03
.000000E+03
.000000E+03
.000000E+03
.000000E+03
.000000E+03

[N R S I I N N e e O el

EESFPFOHNGSE.]

YHIN-FRAME.
ALT DATA
.000000E-01
.000000E-01
.000000E+00
.000000E+00
.310252E-03
L310252E-03
.307163E-01
.307163E-01
L 443258E-02
.44 3258E-02
.671850E+00
.B71850E+00

H D D OO D R DD

SUBCASE 1

i FOR
THIN

L000000E+01
.000000E+01
.000000E+01
.000000E+01
.000000E+02
L000000E+D2
C799999E+02
.799999E4+02
.000000E+02
L000000E+03
L000000E+03
L000000E+03

W WWO0 D o

YHAX-FRAME~

ALL DATA

.000000E-01
.000000E-01
.000000E+00
.000000E+00
.439928E-01
.439928E-01
L599946E+02
.599946E4+02
.B23458E4+00
.b23458E+00
C599891E+02
C599891E+02

(RSN S TR PR U LN TR TR UL ]

i FOR
THAX

.000000E+01
.000000E+01
.000000E+01
.000000E+01
.e800000E+02
.B00000E+D2
.000000E+01
.000000E+01
.e800000E+02
.B00000E+D2
.000000E+01
.000000E+01




Step 7. Review the Graph Results

Recall that to obtain the graphs you will need to convert the .plt file to a .ps file, if needed, use the directions givin in

workshop 4, step 9.

Displacement at loaded
corner at Grid Point 11
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Step 7. Review the Graph Results (Cont.)

Displacement at center of the tip at Grid Point 33
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Step 6. Review the Graph Results (Cont.)

Displacement at opposite corner from the load at Grid Point 55
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WORKSHOP 10A
GENERATE A SHOCK SPECTRUM INPUT






 Workshop Objectives:

— Generate a shock spectrum for the plate (from workshop 1) due to a 2.0
in/sec? sine pulse applied at the fixed edge. Compute spectra for 0, 2, and 4
percent damping.

 Software Version
— MSC Nastran 2013

* Files Required
— wkshp10A.dat

* Problem Description

— This is the first part of a two part problem. This workshop is to generate the
shock spectrum. In the next workshop, 10b we need to apply generated
shock input.



- Suggested Steps
1.  Open and review the input file wkshp10A.dat

2. Add the XYplot/XYpunch commands to generate a response spectrum at
grid point 3000.

Add the time dependent load.

Add the request for calculation of spectra.

Add entries to specify damping and natural frequencies for oscillator
Add entry to correlate frequency and damping requests.

Save and run the new input file in MSC Nastran.

Review the tabular results of the acceleration spectra data using the file
soln10a.pch.

9. Review the graphical results.

S A -



Step 1. Open and Review Input File wkshp10A.dat

This is the starting input file, to be modified to

E
add the shock spectrum. g wkshplDa. dat
5 | case control, add . generate response spectrum curve at grid point 3000
=3 using =yplot-sZypunch commands
5 | bullk data. add :  Add the loading
& Add appropriate parameters to create response spectrum
S curves for appropriate damping and fregquencies at grid
k3 point 3000
$
ID SEMINAR, FROB10A
SOL 109
TIHE 30
CEHD

TITLE= TRANSIENT EESPONSE

SUBTITLE= TSING DIRECT TRAMSIENT METHOD
LABEL= SHOCK SPECTRUM CALCULATION

ECHO= TNHSORTED

SPC= 100

SET 111= 3000

DISPFLACEMENT (SORTZ2)= 111 & AT LEAST DISP AND VEL MUST APPEAR
VELOCITY (SORT2)= 111

ACCELERATION ()= 111

DLOAD= 500

TSTEFP= 100

$
QUTEUT (XYPLOT)
$

S SHOCK RESPONSE IS ONLY AVAITABLE IN PLOT OR PUNCH OUTPUT. THEREFORE,
$ THE "OUTPUT(XYPLOT)' SECTION OF THE CASE CONTROL MUST BE TUSED.
$

AGRID=YES

YGRID=YES

EYPLOT ACCE - 3000({T1)

. . . . HLOG= YES

The following information is already Y106~ VES

i i i i $ RELATIVE SHOCE RESPONSES ARE CONTAINED IN THE IMAGINARY-PHASE
included in the input file. ¢ RELATIVE SHOCK RESPONSES

$ ABSOLUTE SHOCE RESFONSES ARE CONTAINED IN THE REAL-MAGHNITUDE

* Grid point 3000 at location (0,0,0) 3 COMEONENTS OF THE OUTEUT
and fixed in every direction and EEGIN BULK
rotation except the X direction. \ 5

DEFINE GRID POINT
GEID, 3000, .0..0..0., ,23456
; DEFINE MASS
§HASS2, 100, 1.0, 3000, 1

* Mass as a unit mass at grid point
3000

* Integration time step

SPECIFY INTEGRATION TIME STEPS

El
TSTEF, 100, 100, 4.0E-4, 1

§
ENDDATA




Step 2. Add the XYplot/XYpunch Commands

Change file name to soln10A.dat
and add the XYPLOT/XYPUNCH
commands to graph and save in
tabular form the response
spectrum (in a pch file) at grid
point 3000, as shown to the right.

5
g | solnlld . dat |

5

SOL 109

TIME 30

CEND

TITLE= TRANSIENT RESPONSE

SUETITLE= USING DIRECT TRANSIENT METHOD
LABEL= SHOCK SPECTRUM CALCULATION

ECHO= THSCORTED

SPC= 100

SET 111= 3000

DISPLACEMENT (SORT2)= 111 $ AT LEAST DISP AND VEL MUST AFFPEAR
VELOCITY (SORTZ2)= 111

ACCELERATION (sort)= 111

DLOAD= 500

TSTEP= 100

5

QUTPUT (XYFLOT)
$

% SHOCK RESPONSE IS ONLY AVAITAELE IN PLOT OR PUNCH OUTFUT. THEREFOEE.
% THE "OUTPUT(XYPLOT)' SECTION COF THE CASE CONTROL MUST BE USED.

§

HGRID=YES

YGRID=YES

EYPLOT ACCE ~ 3000(T1)

HLOG= YES

YTLOG= YES

5

% RELATIVE SHOCE RESPONSES ARE CONTAINED IN THE IMAGINARY-FPHASE
% COMFONENTS OF THE OUTEUT

5 ABSCLUTE SHOCK EESPONSES ARE CONTAINED IN THE REAL-MAGHNITUDE
$ COMPONENTS OF THE OUTEUT

ETITLE= FREQUENCY (CYCLES~SEC)

YTITLE= EELATIVE DISPLACEMENT

XYPLOT DISP SFECTEAL 1 ~ 3000 (T1IF)

¥TITLE= RELATIVE VELOCITY

XYPLOT VELOCITY SPECTRAL 1 ~ 3000 (T1IP)
YTITLE= ABSOLUTE ACCELERATION

EYPLOT ACCELERATION SPECTRAL 1 ~ 3000 (T1EM)

5
% PUNCH SHOCK SFECTRUM FOR LATER USE
5

EYPUNCH ACCELERATION SPECTRAL 1 ~ 3000(T1EM)
5

BEGIN BULK

g DEFINE GRID FOINT

éRID, 3000, .0.,0..0., 23456

g DEFINE MASS

EHASS2, 100, 1.0, 2000, 1

g SPECIFY INTEGEATION TIME STEFPS
%STEP, 100, 100, 4 0E-4. 1
ENDDATA




Step 3. Add the Time Dependent Load

Add the 2 in/sec? sine pulse load
at the fixed edge (grid point
3000).

a. Use a TLOAD2 entry in
combination with a DAREA
and the given information on
page WS10A-3:

« Time= 0to .004 sec
*  Frequency = 250 HZ
« Phase angle = -90°

5
3 solnlli . dat
$

SOL 109

TIHME 20

CEND

TITLE= TEANSIENT RESPONSE

SUETITLE= TSING DIRECT TRANSIENT METHOD
LAEEL= SHOCE SPECTRUM CALCULATION

ECHC= UNSORTED

SPC= 100

SET 111= 3000

DISFLACEMENT (SORT2)- 111 ¢ AT LEAST DISF AND VEL MUST APPEAR
VELOCITY (SORT2)= 1

ACCELERATION (Sart2)— 111

DLOAD= 500

TSTEP= 100

3
OUTPUT (XYFLOT)
]

¢ SHOCK RESPONSE IS ONMLV AVATTABLE IN PLOT OR PUNCH OUTPUT. THEREFCORE,
¢ THE "OQUTPUT({XYPLOT)' SECTICOHN OF THE CASE CONTROL MUST BE USED.
§

AGRID=YES

YGRID=YES

EYPAPLOT ACCE .~ 3000(T1)

ILOG= YES

YLOG= YES

E

¢ EELATIVE SHOCK RESPONSES ARE CONTAINED IN THE IMAGINARY-PHASE
¢ COMPONENTS OF THE QUTEUT

¢ ABSCLUTE SHOCK RESPONSES ARE CONTAINED IN THE REAL-MAGHITUDE
¢ COMPOWENTS OF THE QUTPUT

B

XTITLE= FREQUENCY ([CYCLES~SEC)

YTITLE= EELATIVE DISPLACEMENT

IYPLOT DISF SPECTRAL 1 -~ 3000 (TLIF)

YTITLE= EELATIVE VELOCITY

EYPLOT VELOCITY SPECTRAL 1 ~ 3000 (T1IF)
YTITLE= ABSOLUTE ACCELERATION

EYPLOT ACCELERATION SPECTRAL 1 ~ 3000 (T1RM)
]

¢ PUNCH SHOCK SPECTRUM FOR LATER USE

B

EYPUNCH ACCELERATION SPECTRAL 1 ~ 3000(T1EM)
$

BEGIN BULK

$

¢ DEFINE GRID POINT

k]

GRID, 3000, .0..0..0., ,2345¢

g

% DEFINE MASS

§
CMASSZ, 100, 1.0, 3000, 1

S AFPLY LOADING TO MASS

El
TLOADZ, 50&, 0, 0., 0.004, 250.. —90.
El

DAREA. 600, 3000, 1. 1.
g

SFECIFY INIEGRATION TIHE SIEES
TSTEF, 100, 100, 4. 0E-4, 1
3
ENDDATA




Step 4. Add the Request for Calculation of Spectra

To request calculation of spectra,
use PARAM, RSPECTRA with a
value of 0 for a transient analysis.

§
S =0lnlid dat
$

S0L 109
TIHE 30

CEND

TITLE= TRANSIENT RESPONSE

SUBTITLE= TSIHG DIRECT TRANSIENT METHOD
LABEL= SHOCK SPECTRUM CALCULATION

ECHO= UNSORTED

SPC= 100

SET 111= 3000

DISPLACEMENT (SORT2)= 111 ¢ AT LEAST DISF AND VEL MUST AFFPEAR
WELOCITY (SORT2)= 111

ACCELERATION (=ortz)= 111

DLOAD= 500

TSTEFP= 100

S
QUTPUT (XYPLOT)
3

¢ SHOCK RESPONSE IS ONLY AVAILAEIE IN PLOT OR PUNCH OUTPUT. THEREFORE.
% THE "OUTPUT{XYPLOT)' SECTICH OF THE CASE CONTROL HUST BE USED.

£

HGRID=YES

YGRID=YES

EYPAPLOT ACCE ~ 2000(T1}

ELOG= YES

YLOG= YES

3

¢ RELATIVE SHOCK RESPONSES ARE CONTAINED IN THE IMAGINARY-FHASE
$ COMPONENTS OF THE OUTEPUT

$ ABSOLUTE SHOCK RESPONSES ARE CONTAINED IN THE REAL-MAGNITUDE
$ COMPONENTS OF THE QOUTPUT

3

XTITLE= FREQUENCY (CYCLES-SEC)

¥TITLE= RELATIVE DISPLACEMENT

EYPLOT DISP SPECTRAL 1 ~ 3000 (T1IF)

YTITLE= RELATIVE VELOCITY

EYPLOT VELOCITY SPECTRAL 1 ~ 3000 (T1IF)
¥TITLE= ABSOLUTE ACCELERATION

EYPLOT ACCELERATION SPECTRAL 1 - 3000 (TiRM)
S

$ PUNCH SHOCK SPECTRUM FOR LATER USE

£

EYPUNCH ACCELERATION SPECTRAL 1 ~ 3000(T1iEM)
kS

BEGIN BULK

3

¢ DEFINE GRID POIHT

£

GRID. 3000, .0..0..0.. .23456

3

¢ DEFINE HMASS

S

CMASS2, 100, 1.0, 3000, 1

3

¢ APPLY LOADING TO MASS

3

TLOADZ, 500, 00, ., O, 0., 0.004, 250., -90.
3

DAREA, &00, 2000, 1, 1.

3

% SPECIFY INTEGRATION TIME STEFPS

kS
TSTEP, 100, 100. 4 0E-4. 1

3 PARAMETER TO CALCULATE SHOCK SFECTRUM
kS

PARAM. RSPECTRA. O

kS

ERDDATA




Step 5. Add Damping and Natural Frequencies

a. Use the entry FREQ to specify
damping of 0, 2, and 4 percent .

b. Use the FREQ1 entry to specify
the natural frequencies of
oscillator.

WWWWWW

YGRID=YES

EYPAPLOT ACCE .~ 3000(T1}

HLoG= YES

YLOG= YES

)

% RELATIVE SHOCE RESPONSES ARE CONTAINED IW THE IMAGINARY-FHASE
5 COMPONENTS OF THE OUTPUT

5 ABSOLUTE SHOCK RESPONSES ARE CONTAINED IN THE REAL-MAGNITUDE
% COMPONENTS OF THE CUTPUT

&

ATITLE= FREQUENCY (CYCLES-SEC)

¥TITLE= RELATIVE DISPLACEMENT

XYPLOT DISP SPECTRAL 1 ~ 3000 (T1IF)

¥YTITLE= RELATIVE VELOCITY

ZYPLOT VELOCITY SPFECTRAL 1 ~ 3000 (T1lIF)

¥TITLE= ABSOLUTE ACCELERATION

EYPLOT ACCELERATION SPECTRAL 1 ~ 3000 (T1EM)

g PUNCH SHOCK SPECTRUM FORE LATER USE
gYPUNCH ACCELERATION SFECTEAL 1 -~ 3000{T1EM}
EEGIN BULK

2 DEFINE GRID FOINT

éRID, ipoo, .o0..0..0.. 23456

2 DEFINE HASS

éHASSQ, 100, 1.0, 3000, 1

2 AFPLY LOADING TO MASS

%IOAD2, too, e00, . 0O, 0., 0.004, 250., -90.
SAREA, 600, 3000, 1, 1.

g SFECIFYV INTEGRATION TIME STEFPS

%STEP, 100, 100, 4 0E-4. 1

g PARAMETER TO CALCULATE SHOCK SPECTRUH
SARAH, RSFECTREAL. O

5 DAMPING INFORMATION FOR OSCILLATORS
SREQ, 111, 0., 0.02, 0.04

2 NATURAL FREQUENCIES OF OSCILLATORS
SREQI, 222, 20, 20, 49

]
EHDDATA




Step 6. Add Entry to correlate Frequency and

Damping Requests

To correlate the frequency and
damping request, use DTI, SPSEL
entry to specify frequency and
damping values for the oscillator at
GRID point 3000.

o e o y: i 1y e T T W W SV R T L

B

AITITLE= FREQUENCY (CYCLES~SEC)

YTITLE= RELATIVE DISPLACEMEHT

IYPLOT DISP SPECTRAL 1 ~ 3000 (T1IF)
YTITLE= RELATIVE WELOCITY

HEYPLOT VELOCITY SPECTRAL 1 .~ 3000 (T1IF)
YTITLE= ABSOLUTE ACCELERATION

EIYPLOT ACCELERATICON SFECTRAL 1 ~ 3000 (T1EM)
]

¢ PUNCH SHOCK SFECTRUM FOR LATER USE

5

HYPUNCH ACCELERATICH SPECTRAL 1 ~ 3000(T1EM)
E

BEGIN BULK

]

¢ DEFINE GRID FOINT

$

GRID, 2000, .0..0..0., 23456

S

$ DEFINE HASS

£

CHASSZ, 100, 1.0, 3000, 1

]

$ APPLY LOADING TO MASS

§

TLOADZ, 500, &00, , 0O, 0., 0.004, 250., —90.
E

DAREA. 600, 3000, 1. 1.

]

¢ SPECIFY INTEGRATION TIME STEPS

§

TSTEP, 100, 100, 4.0E-4. 1

g

$ PARAMETER TO CALCULATE SHOCK SPECTRUM
$

PARAM, RSPECTRA. 0

S

¢ DAMPING INFORMATION FOR OSCILLATORS

E

FREQ, 111, 0., 0.02, 0.04

g

¢ HATURAINFREQUEHCIES OF OSCILLATORS
E

FEEQL. 222 \20., 20.. 49

¢ SPECIFY FR
$ THE SDOF OS5
$
DTI. SPSEL.
DTI. SPSEL.
§

NUENCY AND DAMPING VALUES FOR

AN ATCORS AT GRID 3000

¢ 1= SUBCASE. .. 111= DAMPING.. . 222= FREQUEHCIES... 3000= GRID HUMBER
E
ENDDATA

0
1




Step 7. Save and Run the New Input File

Save and run the modified file in MSC Nastran.
a. Save the modified file as soln10A.dat
b. Double click the MSC Nastran icon.

c. Navigate to the correct directory and select the file soln10A.dat.
d. Click Open.
e. Click Run.
[ select MSC.NASTRAN Input File S
O s 3 o r == o 2ia
MSC/NASTRAN Command Information [ w=itas | 1. <« Local Disk () » training - | 2 [{| Search training Al
Organize - Mew folder #~ [ @

FMECMHASTRAN Input File
IE:\tlaining\soIn'I (e, dat File... |Z] plate.bdf

| 7] solnl0A.dat
Optional keywaords | 7| wkshpl0A.dat

!

Cancel Eloa ] File name: =olnl0A.dat - [Input Files (*.bdf:*.dat) v‘
[ Open (@ I Cancel ]




Step 8. Review the tabular Results

$SUBCASE 1 1
$ACCE 4 3000 3 1 2
_ § 0. 000000E+00
Open the soln10A.pch file to see TAELED1 2
20 038684 40, 15254 &0 _33E11 BO. E7E0ES
the tabular results of the 100. 862048 120 1.17619 140, 1.50169 160. 1.82017
. . 180, 2.11405 200, 2.36801 220, 2.GEEL17 240, 270027
acceleration spectra data. This 260, 2 76274 280, 2 75072 200. 2.74632 320, 2. 61887
: - 340 2.4218 360, 2.39068 380, 2.24931 400, 2.02296
tabular data will be used in the next 420 1. 78538 440 1.70355 460 1 57056 480 1 40493
500 1.22608 520 1.20483 540 1.17613 560 1.14097
workshop. 580 1.10048 600 1.05582 620 1.00818 640 958762
660 908726 680 859158 700 827673 720 7E2131
740 729006 760 R34086 780 RE8597 800 3504
820 533493 840 571834 BED. EE3066 BED. EEN503
300 528248 920 E09283 940 EODS23 960 492019
330 488734 1000. . 468324ENDT
$SUBCASE 1 53
$ACCE 4 2000 3 1 c4
§ 2. 000000E-02
TABLED1 3
20 037712 40 143379 60 314988 B0 541456
100 809969 120 1.10538 140 1.40713 160. 1 69615
180 1.98213 200, 2.22274 220, 2 35265 240, 2 53081
260 2. 56191 280, 2.5EGE3 300, 2.68573 320, 2 45747
340 2.2928 360, 2.25739 380, 2.12621 400, 1.92303
420 1 68344 440 1.60986 460 1.49297 480 1 34918
500 1.19515 520 1.17318 540 1.1448 560 1.11071
530 1.072 600 1.02975 620 985074 640 339072
660 832781 680 247162 700 203073 720, 761247
740 722277 760 RBERDZ 780 654499 800 626083
820 601307 240 583144 BED. E67999 BE0. 548813
300 532571 920 520415 940 'E08338 960 49739
380 485013 1000. 47107 EHDT
$SUBCASE 1 105
$ACCE 4 3000 3 1 106
§ 4. 000000E-02
TAELED1 4
20 039345 40, 137732 &0 297482 B0. E11465
100. 765278 120 1.04465 140, 1.31663 160. 1.58562
180 1.85768 200 210273 220 219188 240 239249
260 2 3985 280 2 42747 300 2 44087 320 2 31392
340 2 17684 360 213899 380 2 01787 400 1 83559
420 1 61829 440 1.52782 460 1.42521 480 130025
500 1.16724 520, 1.14423 540, 1.11633 5&0. 1.08339
530 1.04644 600, 1.0065 620, 964608 640 921751
660 878261 680 23678 700 796249 720 7E7283
740 722165 760 689432 780 659873 800 £33532
820 610311 840 ‘589978 BAD. ‘57218 B&0. BER463
300 542287 920 ‘529047 940 516098 960 502777
380 488426 1000. . 472416ENDT




Step 9. Review the Graphical Results

Recall that to obtain the graphs you will need to convert the .plt file to a .ps file, if needed, use the directions given in
workshop 4, step 9.

1 4/ 8/98 1
0. 0.1 0.2 0.3 0.4 E-1
1.0 1.0
EO0 [EO
Acceleration shock spectrum 0.8 .8
with damping = 0
0.6 6
0.4 4
0.2 2
0. /
-0.2 0.2
-0.4 0.4
-0.6 0.6
-0.8 0.8
~1.0 =1.0
0.1 0.2 0.3 0.4 E-1

TRANSTENT RESPONSE
USING DIRECT TRANSIENT METHOD
SHOCK SPECTRUM CALCULATION



Step 9. Review the Graphical Results (Cont.)

Relative displacement spectral graph
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Step 9. Review the Graphical Results (Cont.)

Relative velocity spectral graph
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Step 9. Review the Graphical Results (Cont.)

Absolute acceleration spectral graph
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WORKSHOP 10B
APPLY THE SHOCK SPECTRUM






Workshop Objective

— Apply the shock spectrum generated in workshop 10A and sum the response using
the SRSS option.

Software Version
— MSC Nastran 2013

Files Required
— plate.bdf
— wkshp10B.dat

Problem Description

— This is the second part to a two part workshop. In the first part you should have
added to the wkshp10A.dat input file the necessary entries to create the shock
spectrum. In this workshop you will use the input file wkshp10B.dat and add the
necessary entries to apply the shock spectrum. The data for the tables will come
from the soln10a.pch file. Be sure to include modes up to 1000 Hz using 3% critical
damping. The model is the plate described in workshop 1.




- Suggested Steps
1.  Open and review the input file wkshp10B.dat
Add the specification for shock spectrum.
Add Shock tables.
Save and run the new input file in MSC Nastran.
Review the MSC Nastran results using the solution file soln10B.f06.

Al A



Step 1. Open and Review Input File wkshp10B.dat

. . 9 wlk=hplOE . dat
The file wkshp10B.dat is the g _ _
. . . 4 caze control, add: appropriate solution segquence
e
Startlng InpUt flle to be E bull data. add: add the specification for shock spectrum,
H E u=e the =rs= summing method.
mOdIerd' 4 apply the response spectrum curves generated
4 in workshop 10a.
TIME 30
CEND
TITLE= RESPONSE SPECTRUM ANALYSIS
SUETITLE= WUSING CALCULATED SHOCK RESPONSE
LABEL= SHOCK WILL BE INPUT IN Z DIRECTION
ECHO= UNHSORTED
SET 111= ALL
DISPLACEMENT= 111
H H H H SPC= 200
The following information is already EUBCASE 1
. . . . HETHOD= 100
included in the input file. SDANP= 200
DLOAD= 500

* Model information, same as BEGIN BULK
WOI‘kShOp 1 \Bg PLATE MODEL DESCRIEED IN NORMAL MODES EXAMPLE

THCLUPE. plate b
* Boundary condition for clamped FARAM. COTPHASS. 1

PARAM, WTHASS, 0. 00259
modes T~—

&BOUNDRY CONDITIONS FOR ~“CLAMPED' MODES
]

* Foundation 1000 Ibs mass at base\ SRel. 2fh. 1245, 1. 12, 23 3 de
(grid point 23 ) to stimulate " T STONLATE CLAWPED' HODES
clamped modes CHRSEZ, D, 1000, 22, 3

L. . % RBE MASS TO REMAINING BASE POINTS
¢ RBE mass at remalnlng pOIntS at / REEZ2. 101. 23, 3, 1. 12, 34. 4%
the base Of plate' g SUPORT CARD TO IDENTIFY EXCITATION DOFS
. . SUPORT. 23. 3
«  SUPORT entry at Grid point 23, Z-/ :
. . $ EIGENVALUE EXTRACTICNH
direction 7; WUST BE MASS WORMALIZED (DEFAULT)
. / ];:IGRL,lDD,D.,lDDD.

¢ LanCZOS methOd Of Elgenvalue ¢ TABLE T SPECIFY DAMPING FOR TSE IN THE ANALYSIS
extraction. Frequency range from 0 TAEDMPL, 200, CRIT.
tO 1000 . 0., 0.03, 1000., 0.03. ERDT

E MODAL FREQUENCY RANGE CAN BE SELECTED USING
* 3% critical Modal damping SHIRL, MEEIC. 0.1

PARAM, HFREQ, 1000.

* Modal frequency range ENDDATA




Step 2. Add the specification for Shock Spectrum

a. To add specification of shock
spectrum use a DLOAD. Make
sure that the DLOAD SID
matches the indentification
number of the DLOAD in the
Case Control Section.

b. To select shock response
calculation. Set the PARAM
SCRSPEC to a value of 0.

c. Use PARAM, OPTION, SRSS
to select the SRSS method to
combined the modes.

3 =0lnllB. dat
$

SOL 103
TIME 30

TITLE= RESPONSE SPECTRUH ANALYSIS
SUBTITLE= USING CALCUOLATED SHOCK RESPONSE
LABEL= SHOCK WILL EE INFPUT IN Z DIRECTION
ECHO= TNSORTED

SET 111= ALL

DISPLACEMENT= 111

SPC= 200

SUBCASE 1

HETHOD= 100

SDAMP= 200

DLOAD= 500

k3

BEGIN Bm
3

% PLATE JODEL DESCRIEED IN NORMAL MODES EXAMELE
3

PARMA, PQST. -1

INCLUDE [plate. bdf'

PARAM COWFMASS 1

PARAM UTHASS 0.00259

3

% BOUNDRY CONDITIONS FOR ~CLAMFED' MODES

SPC1, 200, 1245, 1. 12, 23, 34, 45

£

3 PLACE HIG FOUNDATION MASS (BFM) AT BASE
¢ TO STIRULATE °"CLAMPED' MODES

SMASSZ, 10, 1o000., 23, 3

g RBE HAYS TO REMAINING BASE POINTS

;BEZ, 10y, 23, 3. 1. 12, 34, 45

% SUPORT |CARD TO IDENTIFY EXCITATION DOFS
SUPORT, 3. 3

B

2 EIGENVALUE EXTRACTION

3 MUST BY MASS NORMALIZED (DEFAULT}
k3

EIGRL,10Q.0..1000.
S
¢ TABLE PO SPECIFY DAMPING FOR TSE IN THE AMALVSIS

TAEDMPL. J200, CRIT.
. 0., 0.03, 1000., 0.03, ENDT

3 SPECIFJCATICON OF SHOCE SPECTRUHM TO BE USED

DLOADA E00.J1.0, 2.0, 1

DLOAD, ID, OVERALL SCALE, SCALE FOR R-SET DOF# 1, SHOCK TAELE FOR DOF# 1.
SCALE FOR R-SET DOF# 2, SHOCK TAELE FOR DOF# 2, ETC.

SELECT SHOCK RESPONSE CALCULATION
ARAM, SCRSFPEC, 0

AT D O O O O

% SELECT SUMMATION OPTION

an

PARAM, OPTION, SRSS

S MODAL FREQUENCY RANGE CAN BE SELECTED TSING
EARAM, LFEEQ. 0.1

SARAM, HFEEQ. 1000.

ENDDATA




Step 3. Add Shock Tables

5
$ SPECIFICATION FOR SHOCK TAELES
5
(E;)STI, SPECSEL, 0
i ifi~ati TI, SPECSEL. 1, . & 2. 0., 3. 0.02,
a. First add the specification for Tl Tt
: 5
the shock tables using the DTI 4 DTI. SPECSEL. SHOCK TAELE NUMEER, . [(A)CCELERATION. (V)ELOCITY. OR (D)ISF],
$ TABLEDL POINTER. DAMPING FOR TABLE. ETC.
SPECSEL entry. s
$ PUNCH QUTPUT FOR SHOCK SPECTRUM CALCULATION
b. To add the shock tables, open 3
. . $ ACCE 4 3000 3 1
the file from the previous 0 0. 000000E+0D
TAEIEDL 2
workshop soln10a.pch and @: 20, 038683 40 152539 60. 33511 80, 576053
o : 100, (862043 120, 1.17619 140. 1.50169 160. i.82018
copy the tables to this input file 180 2 11404 200, 2 36801 720 2 BEE17 240 3.70027
260 2.76275 280, 2.75073 300, 274632 320, 2.61887
for TABLED1 TID numbers 2, 340 204218 360, 2 33068 320, 2024931 400, 2.02296
420, 1.78538 440, 1.70355 480, 1.57056 480, 1.40433
3,4 500 1122608 520, 120483 540 117631 560, 1114097
580 1.10048 600, 1.05582 620, 1.00818 640, /958761
660 [908725 680 _8E91EE 700, 827667 720, 1782127
740 728396 760 694088 780 668602 800 635044
820 ‘598496 840 571831 860, 563072 820, 550499
ETTD '528854 920 509281 940, 500534 960 "498016
g0 | '488793 1000. 468321 ENDT
SACCE 4 2000 3 52
5 2.0000000E-D2
TAELEDL 2
20, 037708 40. 143365 60. 314936 80, 5413472
100. 80976 120, 1.10506 140. 1740671 160, 1769567
180 1.98167 200, 2 22217 220, 235243 240 2.53055
260 2 66231 280, 2 55577 300 2 BBEES 320, 2015921
340 2029411 360, 2 25956 380 212901 400, 1.92605
120 1 68656 440, 1 61355 460, 11968 480, 1135262
500 1.19796 520, 1.17707 540, 1.14947 560, 1.116132
580 107807 600, 1.03637 620, 1992124 640 (946383
660 .900171 680, _854434 700, .810016 720, 767647
740 1727323 760 691288 780 658033 800 28311
820 602091 840, 573207 860, EE9362 820 ‘E42128
ETTD 526973 920 51329 940, 500403 960 487602
g0 | "474171 1000, 459408 ENDT
SACCE 4 3000 3 103
5 4.0000000E-D2
TAELEDL 4
20. /039336 40. 137673 60. 297382 20, 511244
100. 764891 120. 1.04406 140. 1.31588 160 1.58461
180 1 85678 200, 2 10175 220, 2 19165 240, 313921
260 2.39929 280, 2 12782 300 2 14263 320, 2.317
340 2117923 360, 2 14283 380, 2 0227 400, 1.8407
420, 1.62279 440, 1.53417 480, 1.43168 480, 1.30597
500 1117212 520, 1 15165 540 112513 560 1109343
540 1105768 600, 101868 620, 977462 640 (5934386
660 (892143 680 _843752 700, 808538 720 769114
740 731368 760 69746 780, 665814 800 837115
820 611319 840, 588261 860 567655 880 549125
300 'E33205 920 E16363 940, 501047 960 4856414
g0 | "469568 1000.  .452243 ENDT
5
ENDDATA




Step 4. Save and Run the New Input File

Save and run the modified file in MSC Nastran.
a. Save the modified file as soln10B.dat
b. Double click the MSC Nastran icon.

c. Navigate to the correct directory and select the file soln10B.dat.
d. Click Open.
e. Click Run.
Select MSC.NASTRAN Input File o
ol
MSC/NASTRAN Command Information @ @\:j" % Local Disk (C:) » training - | #1-| | Search training L
MSC/MNASTRAN Input File Organize = Mew folder 2 0 @

C:htrainingtzoln 0B dat i
[ waking _Fe. | =] plate.bdf

|| 7| solnl0B.dat |
Optianal kepwords L o @
| 7| wkshpl0B.da

Cancel Clear File name: solnl0B.dat - IIn put Files (*.bdf;*.dat) "I

[ open@{ Cancel |




Step 5. Review the Results in the Solution File

To review the results open the soln10b.f06 file.

1]

MODE
HO.

Lol S

EXTRACTION

ORDER
1

2
3
4

EIGEHVALUE

0.0

7.057114E+05
1.877186E+07
2.811329E+07

REAL
RADIANS

0.0

8. 400663E+02
4 332651E+03
5.302197E+03

*#% [TSEF INFORMATION MESSAGE 9047 (SUEDMAP POSTREIG)
SCALED RESPONSE SPECTREA FORE EESIDUAL STRUCTURE ONLY

=** [[SER INFORMATION MESSAGE 7588 (GHKAM)
BASED ON THE USER PARAMETERS LMODES, LFREQ OF HFREQ, ONLY

(MODES 2 THROUGH 4

EIGENYALUES

CYCLES

0.0

1.337007E+02
6.895628E402
8.438708E+02

3 OF THE

(DETAILS OF THE EIGENVALUE DATA FOR THE MODES USED ARE GIVEN EELOW)
RESPONSE SPECTRUM ANALYSIS
USING CALCULATED SHOCK RESPONSE

SHOCE WILL BE INFPUT IH Z DIRECTION

MCODE
HO.

2
3
4

EXTRACTION
ORDER
2
3
4

EIGEHYALUE

7.057114E+05
1.877186E+07
2.811329E+07

REAL

RADIANS

2.400663E+02
4. 332651E+03
5.302197E+03

EIGENYALUES
(ACTUAL MODES USED IN THE DYHAMIC ANALYSIS)

CYCLES

1.337007E+02
6.895628E+02
5.438708E+02

GEHERALIZED
MASS
1.000000E+00
1.000000E+00
1.000000E+00
1.000000E+00

4 COMPUTED STRUCTURE
) WILL BE USED IN THIS MODAL TRANSIENT EESPONSE ANALYSIS

17, 2013 M5C Hastran

GEHERALIZED
MASS
1.000000E+00
1.000000E+00
1.000000E+00

GENERALIZED
STIFFHESS
0.0
7.057114E+405
1.877186E407
2.811329E+407

MODES

3722413 PAGE
SUBCASE 1

GENERALTZED
STIFFHESS
7.057114E+05
1.877186E+07
2.811329E+07




Step 5. Review the Results in the Solution File
(Cont.)

RESPONSE SPECTEUM ANALYSIS PAGE 19

USING CALCULATED SHOCE RESPONSE

SHOCK WILL BEE INPUT IN Z DIRECTIOHN SUBCASE 1

SCALED SPECTEAL RESPONSE. SESS OFTION

DISPLACEMEHNT YVECTOR

FOINT ID. TYFE T1 T2 T3 Rl RZ R3
1 [ 0.0 o.o 6.222940E-10 0.0 0.0 7.935691E-19
2 (& 1.656957E-18 7.935R92E-19 7.362169E-08 8 380406E-D8 3.053683E-07 1.051390E-18
3 (& 3.038116E-18 1. 358444E-18 3.172597E-07 1.218669E-07 6. 622535E-07 1. 255203E-18
4 (& 4 072766E-18 2. 361845E-18 7.194942E-07 1.166965E-07 9.376346E-07 1. 666441E-18
5 G 4. 328389E-18 3.551950E-18 1.246647E-06 1.041301E-07 1.160351E-06 1.080336E-18
3] G 3.6277Z8E-18 4 017596E-18 1.870941E-0¢6 8. 255398E-08 1.326449E-06 9.151231E-19
7 G 2.420518E-18 3.036923E-18 2.566087E-06 6. 151257E-08 1.444593E-06 3. 255618E-18
8 G 1.341661E-18 8.730071E-19 3.309156E-06 4. 199305E-08 1.519643E-06 4 678898E-18
9 G 6. 757277E-19 1.706825E-18 4 0B0598E-06 2.667464E-08 1.560018E-06 5. 0Z5599E-18
10 G 3.296047E-19 4 233287E-18 4 865306E-06 1.68602Z3E-08 1.575035E-06 5.004866E-18
11 G 2.095948E-19 6. 747358E-18 5. 653790E-06 1.297877E-08 1. 577920E-06 5. 0Z8553E-18
12 [ 0.0 o.o 6.222940E-10 0.0 0.0 3. 374295E-19
13 [ 1.284789E-18 3.374295E-19 9 575232E-08 1.422466E-08 3.706305E-07 7.431859E-19
14 [ 2. 567051E-18 1.025792E-18 3. 578117E-D7 4 377303E-08 BE.6B818RZE-07 1.214033E-18
15 [ 3.503078E-18 2. 147589E-18 7.614714E-D7 5 341377E-08 9. 365016E-07 1.493373E-18
16 G 4 . 0759Z9E-18 3.476097E-18 1.284625E-06 4. 872339E-08 1.147595E-0k 2.960050E-19
17 G 4. 285337E-18 4.111313E-18 1.901705E-06 4. 106761E-08 1.312830E-06 9. 204374E-19
18 G 4 103842E-18 3.290782E-18 2 . BB9259E-06 3.140395E-08 1. 430604E-06 3.124885E-18
19 [ 3 .648684E-18 1.175248E-18 3.325306E-D6 2. 262744E-08 1.507978E-06R 4 599421E-18
20 [ 3.148179E-18 1. 474161E-18 4 091200E-D6 1.553729E-08 1.551421E-0k 5. 119173E-18
21 (& 2.814204E-18 4.149320E-18 4 872369E-D6 1.099402E-08 1.570711E-06k 5. 200536E-18
22 G 2.724076E-18 6.779860E-18 5.659360E-06 8.939463E-09 1.576600E-06 5. 228438E-18
23 G 0.0 o.o 6.222940E-10 0.0 0.0 0.0
24 G 1.196377E-18 o.o 9 8B5985E-08 1.796845E-17 3.798827E-07 5.093010E-19
25 G 2.420211E-18 6. 742267E-19 3.681180E-07 9. 822498E-18 6. 83B6Z2E-07 1.159155E-18
2B [ 3.536324E-18 1. 878780E-18 7.747086E-D7 9. 786365E-19 9.332841E-07 1.342422E-18
27 (& 4 500103E-18 3.185220E-18 1.296676E-06 2. 041427E-17 1.145849E-0k 7.381549E-19
28 (& L. 283288E-18 3.918342E-18 1.911939E-D6 3.836081E-17 1.307837E-0k 7. 453452E-19
29 G 5. 7342Z3E-18 3.395828E-18 2.597088E-0¢6 5.211755E-17 1.426339E-06 2.702517E-18
a0 G 5. 775559E-18 1.523178E-18 3.330967E-06 3.282461E-17 1.503985E-06 4, 362045E-18
3l G 5 GAI506E-18 1. 155372E-18 4 095104E-06 2.811199E-18 1. 548690E-06 5. 300022E-18
3z G 5. 424978E-18 4 051999E-18 4 875149E-06 1.780149E-17 1. 569137E-06 5. 633833E-18
33 [ 5 405391E-18 6.940042E-18 5 . B6B1615E-D6 7.842894E-18 1.576083E-0FR 5 . B96025E-18
34 (& 0.0 o.o 6.222940E-10 0.0 0.0 3. 185051E-19
35 G 9.404143E-19 3.185051E-19 9 G5¥L232E-08 1.422466E-08 3.706305E-07 3.298516E-19
36 G 2.113821E-18 2.647971E-19 3.578117E-07 4. 377303E-08 6.681862E-07 1.390967E-18
a7 G 3.3292Z8E-18 1.502156E-18 7.614714E-07 E.341377E-08 9. 365016E-07 1.758861E-18
38 G 4 639182E-18 2. 779863E-18 1.284625E-06 4 872339E-08 1.147595E-06 1.256388E-18
39 [ 5 . 986635E-18 3.597597E-18 1.901705E-06 4 106761E-08 1.312830E-0k 0.o
40 [ 7.113710E-18 3.370403E-18 2. 589259E-D6 3.140395E-08 1.430604E-0FR 2. 098707E-18
41 (& 7.821573E-18 1. 755290E-18 3.325306E-D6 2. 262744E-08 1.507978E-0k 4 184268E-18
42 G 8.163046E-18 9.312579E-19 4.091200E-06 1.5537Z9E-08 1.551421E-06 5. 564552E-18
43 G 8.297201E-18 4 019585E-18 4. 872369E-06 1.099402E-08 1.570711E-06 6.097018E-18
44 G 8.360041E-18 7.134714E-18 5.659360E-06 8.939463E-09 1.576600E-06 6.178330E-18
45 G 0.0 o.o 6.222940E-10 0.0 0.0 6.170719E-19
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WORKSHOP 11
RANDOM RESPONSE WITH SINGLE INPUT






 Workshop Objective
— For the plate (from workshop 1) with a base motion in the z-direction
(described on the next page), determine the acceleration PSD response at
the drive point (grid point 9999) and at the corner and center of the tip of the

plate (grid points 33 and 55).

 Software Version
— MSC Nastran 2013

* Files Required
— plate.bdf
— wkshp11.dat

* Problem Description Continued:
— Apply the base a motion in the z-direction to the plate using the power spectral

density, (PSD) described on the next page.



Problem Description Continued

Autospectra of the
BASE O 55 Base Excitation
TIP Frequency (Hz)| G2/Hz
9999 33 20 0.1
30 1
100 1
500 0.1

y

L 1000 0.1

X

— Connect the base of the plate with an RBE2 to grid point 9999 and apply
the enforced motion at grid point 9999

— Use a modal solution.

— Assume a constant critical damping ratio of 3% across the whole frequency
range.

— Use a log-log input for the PSD.

— Determine the acceleration PSD response at the drive point (grid point
9999) and at the corner and center of the tip (grid points 33 and 55)

— Request output in both print and xyplot format



- Suggested Steps

Open and review the input file wkshp11.dat.
Add output plots for PSD data.

Add Eigenvalue method.

Add Modal damping.

Add enforced motion at Grid point 9999.

Add the frequency steps.

Add the spectral density.

Save and run the new input file in MSC Nastran.
Review the MSC Nastran results using the solution file soln11.f06.
10. Review the graph results.

© ® NO A WD~



Step 1. Open and Review Input File wkshp11.dat

This is the starting input file to be modified. | wkehpii.dat
5
5 case control, add : plot command for psd output
5
5 bulk data, add : enforced motion at grid point 9999
i3 modal damping
I3 forcing frequencies
5 random input
5 eigenvalue method
5
50L 111
CEND

TITLE= RANDOM AMNALYSIS - BASE EXCITATION
SUBTITLE= USING THE MODAL METHOD WITH LANCZOS
ECHO= UNSORTED

S5PC= 101

3ET 111= 33, 55, 9993
ACCELERATION(SORT2,PHASE)= 111

METHOD= 100

FREQUENCY= 200

SDAMPING= 300

i iCc v-axi RANDOM=_ 400

Plot a logarithmic y-axis e

H

-\-\\-\‘~$;OUTPUT RYPLOT

XTGRID= YES
YTGRID= YES
XBGRID= YES
YEGRID= YES
YTLOG= VES
XTITLE= FREQUENCY
VTTITLE= ACCEL RESPONSE BASE, MAGNITUDE
YETITLE= ACCEL RESPONSE AT BASE, PHASE
XYPLOT ACCEL RESPONSE / 9999 (T3RM, T3IF)
YTTITLE= ACCEL RESPONSE AT TIP CENTER, MAGNITUDE
YBTITLE= ACCEL RESPONSE AT TIP CENTER, PHASE
XYPLOT ACCEL RESPONSE / 33 (T3RM, T3IP)
YTTITLE= ACCEL RESPONSE AT OPPOSITE CORNER, MAGNITUDE
YETITLE= ACCEL RESPONSE AT OPPOSETE CORNER, PHASE
XYPLOT ACCEL RESPONSE / 55 (T3RM, T3IP)

5

5 PLOT QUTPUT IS5 OMLY MEANS OF VIEWING PS50 DATA
5

BEGIN BULK

PARAM, POST, O
PARAM, COUPMASS, 1

Grid point 9999 is bR T E-TEe
already defined INCLUDE 'plate. bdf

\\\\\\\\“~$; GRID, 9993, , 0., 1., O.
b1
RBEZ, 101, 9999, 12345, 1, 12, 23, 34, 45

5
SPC1, 101, 12456, 9999
T

ENDDATA




Step 2. Add Output Plots for PSD Data

Add the XY Plot commands to print
plots of the PSD data at the loaded
base point (grid 9999), at tip center
(grid 33) and at tip corner (grid 55)
as shown to the right.

5
5 =o0lnll.dat

5
SOL 111

ICEND

TITLE= RANDOM AMALYSIS - BASE EXCITATION
SUBTITLE= USING THE MODAL METHOD WITH LANCZOS
ECHO= UNSORTED

SPC= 101

SET 111= 33, 55, 9999

IACCELERATION(real, PHASE)= 111

ETHOD= 100

FREQUENCY= 200

SDAMPING= 300

RANDOM= 400

DLOAD= 500

5
OUTPUT(XYPLOT)

XTGRID= YES

YTGRID= YES

XBGRID= YES

'YBGRID= YES

YTLOG= YES

IXTITLE= FREQUENCY

WTTITLE= ACCEL RESPONSE BASE, MAGNITUDE

'YETITLE= ACCEL RESPONSE AT BASE, PHASE

XYPLOT ACCEL RESPONSE / 9999 (T3RM, T3IP)

YTTITLE= ACCEL RESPONSE AT TIP CENTER, MAGNITUDE
'YBTITLE= ACCEL RESPONSE AT TIP CENTER, PHASE

XYPLOT ACCEL RESPONSE / 33 (T3RM, T3IP)

YTTITLE= ACCEL RESPONSE AT OPPOSITE CORNER, MAGNITUDE
'YETITLE= ACCEL RESPONSE AT OPPOSETE CORMER, PHASE
XYPLOT ACCEL RESPONSE / 55 (T3RM, T3IP)

E PLOT QUTPUT IS ONLY MEANS OF VIEWING P5D DATA
5

XGRID= YES
YGRID= YES

XLOG= YES

YLOG= YES

YTITLE= ACCEL P 5 D AT LOADED CORMER
XYPLOT ACCEL PSDF / 9999(T3)

YTITLE= ACCEL P 5 D AT TIP CENTER
YPLOT ACCEL PSDF / 33(T3)

WTITLE= ACCEL P 5 D AT OPPOSITE CORNER
[XYPLOT ACCEL PSDF / 55(T3)

EEGIN BULK

PARAM, POST, O

PARAM, COUPMASS, 1
PARAM, WTMASS, 0.00259

5
INCLUDE 'plate.bdf’

5

GRID, 9999, , 0., 1., O.

5

RBEZ, 101, 9999, 12345, 1, 12, 23, 34, 45

5
SPC1, 101, 12456, 9999

5
|IENDDAT A




Step 3. Add the Eigenvalue Method

To add the eigenvalue Method:

a. Use the EIGRL entry with a
frequency range of interest from
0 to 2000. (see note below)

b. Make sure that the METHOD
Case Control command
identification number matches
the EIGRL SID.

5 solnll.dat
5

SOL 111

[CEND

ITITLE= RANDOM AMALYSIS - BASE EXCITATION
SUBTITLE= USING THE MODAL METHOD WITH LANCZOS
ECHO= UNSORTED

SPC= 101

SET 111= 33, 55, 9999

IACCELERATIONCreal  PHASE)= 111

METHOD= 100

FREQUENCYA\ 200

SDAMPING=|300

RANDOM= 4G40

DLOAD= 50
5
OUTPUT(XYRLOT)
IXTGRID= Y§5S
YTGRID= YES
IXBGRID= Y§S
'YBGRID= YES
[YTLOG= YE
IXTITLE= FREQUENCY

IWTTITLE= ACCEL RESPONSE BASE, MAGNITUDE

'YBTITLE= ACCEL RESPONSE AT BASE, PHASE

[XYPLOT ACEEL RESPONSE / 9999 (T3RM, T3IP)

[WTTITLE= fCCEL RESPONSE AT TIP CENTER, MAGNITUDE
[YBTITLE= HCCEL RESPONSE AT TIP CENTER, PHASE

IXYPLOT AC§EL RESPONSE / 33 (T3RM, T3IP)

WTTITLE= fCCEL RESPONSE AT OPPOSITE CORMER, MAGNITUDE
[YBTITLE= RCCEL RESPONSE AT OPPOSETE CORNER, PHASE
IXYPLOT AC§EL RESPONSE / 55 (T3RM, T3IP)

5
5 PLOT OUTPUT IS ONLY MEANS OF VIEWING PSD DATA
5

IXGRID= YE
[W"GRID= YE
(XLOG= YE5
[YLOG= YES
[(“TITLE= AYCEL P 5 D AT LOADED CORNER
XYPLOT ACEEL PSDFE / 9999(T3)
W"TITLE= AYCEL P 5 D AT TIP CENTER

i

D

Fi

[X¥PLOT ACLEL PSDF / 33(T3)
W"TITLE= A{CEL F 5 AT OPFPOSITE CORNER
[X¥PLOT ACFEL PSDF / 55(T3)

5
BEGIN BULk
paraM, pofpT, O

PARAM, CopPMass, 1
PARAM, WTMASS, 0.00259
5
INCLUDE 'blate.bdf’

5
GRID, 999B, , 0., 1., O.

5

REEZ, 101}, 9999, 12345, 1, 12,73, 34, 45

5
EPCT, 101f, 12356, 0099

5
5 EIGENVAL UE EXTRACTI PARAMETERS

5
ErcrL, (100 ) , 2000,
5

NUUATA

v

The frequency range here just
needs to be larger than the
frequency range of the base
excitation.




Step 4. Add Modal Damping

To add a constant critical damping ratio
of 3% across the whole frequency range

a. Use the TABDMP1 entry

« TID = 300 (note must match
identification number from
SDAMPING in Case Control)

 Type =CRIT

* First Natural Freq. = 0.0

* Damping Value = .03

« Last Natural Freq.= 10.0 (see
note below)

* Damping Value = .03

Tables in MSC Nastran are
extrapolated. Since in this case, the
table represents a straight line, then
any two points on that line will work.

13 solnil. dat

TITLE= RAKDOM ANALYS5IS - BASE EXCITATION
[SUBTITLE= USING THE MODAL METHOD WITH LANCZOS
ECHO= UNSORTED

[SPC= 101

[SET 111= 33, 55, 9935

JWCCELERATION(real ,PHASE)= 111

ETHOD= 100

FREQUENCY= 200

SDAMPING= 300

RANDOM= 40

DLOAD= 500

i3

DUTPUT (30rPLETD
IKTGRID= YES
WTGRID= YES
(XEGRID= YES
BGRID= YES|
WTLOG= YES
XTITLE= FREQUENCY

TTITLE= ACEEL RESPONSE BASE, MAGNITUDE

BTITLE= ACFEL RESPONSE AT BASE, PHASE

IOYPLOT ACCE|l RESPONSE / 9933 (T3RM, T2IF)

TTITLE= ACEEL RESPONSE AT TIP CENTER, MAGKITUDE
ETITLE= ACFEL RESPONSE AT TIF CENTER, PHASE

MOYPLOT ACCE|l RESPONSE / 33 (T3RM, T3IF)

TTITLE= ACFEL RESPONSE AT GOPPOSITE CORNER, MAGNITUDE
BTITLE= ACFEL RESPONSE AT OPPOSETE CORNER, PHASE
§YPLOT ACCEf RESPONSE / 55 (T3RM, T3IF)

£ PLOT OUTPPT IS ONLY MEANS OF WVIEWING PSD DATA
i

[{GR.ID= YES
GRID= ¥ES
KLOG= YES
LOG= ¥YES

WTITLE= ACCEL P S D AT LOADED CORNER
bOrPLOT ACCEL PSDF / 9393(T3)

WTITLE= ACCEL P S D AT TIP CENTER
borPLOT ACCE) PSDF / 32(T3)

WTITLE= ACEL P S D AT OPPOSITE CORNER
borPLOT ACCEL PSDF / 55(T3)

13

BEGIN BULK
FARAM, FOST, 0

PARAM, COURMASS, 1

FARAM, wWTMASS, 0.00253

5

INCLUDE ‘'pllate. bdf’

GRID, 9393, , 0., 1., O.

REEZ, 101, |9999, 12345, 1, 12, 23, 34, 45
5PC1, 101, |12456, 9339

5 EIGENVALUE EXTRACTION PARAMETERS

i3
E{GRL, 100, , 2000.

5 ECIFY MODAL DAMPING

i3
rasome1 LGoo JerIT,
-, 0., .0==To0., .03, ENDT

3
ENDDATA




Step 5. Add Enforced Motion at Base of Plate

Apply at the base a motion in the z-
direction using the given power
spectral density, (PSD).

a. SPC1 —grid point 9999, z
direction.

b. SPCD — Apply enforced motion
to point 9999 in z direction.

c. RLOAD 2 - define excitation as
enforced acceleration and point
to SPCD and TABLED1. Make
sure the SID for the RLOAD2
entry matches the identification
number for the DLOAD in the
Case Control section.

d. TABLED1 - add frequencies for
loading.

EQUENCY= 20
SDAMPING= 300
RANDOM= 400
DLOAD= 50,
%

OUTPUT (XYPLOT)
¥ TGRID= YES
YTGRID= YES
HMOCRID= Y5
YBGRID= YES

YTLOG= YEp

XTITLE= FREJUENCY

WTTITLE= MCCEL RESPONSE BASE, MAGNITUDE

YETITLE= PCCEL RESPONSE AT BASE, PHASE

XYPLOT ACEEL RESPONSE / 9993 (T33M, T3I?)

YTTITLE= BCCEL RESPONSE AT TIP CENTER, MAGNITUDE
YBTITLE= BMCCEL RESPONSE AT TIP CENTER, ZHASE

XY¥PLDT ACLEL RESPONSE [/ 232 {TBP.M, TBIP)

YTTITLE= BPCCEL RESPONSE AT OPPOSITE CORNER, MAGNITUDE
WDOTITLC= RCCCL RCSMONSC AT OPPOSCTC CORNCR, PIIASC
XYPLOT ACFEL RESPONSE / 55 (T3RM, T3IP)

5
$ PLOT OUJPUT IS ONLY MEANS OF VIEWING 25D DATA
5

XGRID= YEp
YGRID= YEp
XLOG= YES
YLOG= YES
YTITLE= AfCEL P S5 O AT LOADED COINER
XYPLOT ACfEL PSDF / 9993(T3)

Y TITLC= AQCCL ™ S D AT TIM CCNTCR
XYPLOT ACfEL PSDF / 33(T3)

YTITLE= AfCEL P 5 I AT OPPOSITE CORNER
XYPLOT ACfEL PSDF / 55(T3)

[

BEGIN BUL
PARAM, POFT, O

PARAM, COJPMASS, 1

PARAM, WTHASS, 0.00259

£

INCLUDE 'plate.bdf’

GRID, 993p, , 0., 1., 0.

5

RBE2, 101} 9999, 12345, 1, 12, 23, 34, 45
EPCl, 101} 12456, 9999

§ EIGENVA|UE EXTRACTION PARAMETERS

EIGRL, 10p , , 2000.

$ SPCCIMY|MODAL DAMIMING

TABODWFL, f0O, CRIT,
+, 0., .0f, 10., .03, ENDT
i

CaCO;

§ LOADING| AT BASE

§LOA32< 500.)600. + » 310,.,A

SPCD, 600,99899,2,1.0

SrCi, 101,3,92999

TABELED1, 310,
+, 10., 1., 1000., 1., ENDT
4

ENDDATA




Step 6. Add Frequency Steps

S — e, | s, —— e AL e | e—

Make sure the SIDs for the FREQ,
FREQ1, FREQ4 steps matches the
FREQUENCY identification number
in the Case Control section.

A1 1

4 My Tl
a7
i

w




Step 7. Add Spectral Density

a. To define a power spectral density
for a random analysis, use RANDPS
entry.

* Subcase of excited load set = 1
* Subcase of applied load set =1
« Component X =1.0

« ComponentY =0

+ Reference TABRDN1

* Make sure that the SID matches
the identification number for
RANDOM in the Case Control
section.

b. The TABRND1 table defines the
power spectral density as a tabular
function of frequency for a random
analysis. Here the input for the PSD
is defined as log-log.

@@

SPECIFY [MODAL DAMPIMNG

ABDMPL1, $00, CRIT,

, 0., .0F, 10., .03, ENDT
LOADING|AT BASE
LOADZ, 59C, 600, , , 320,,4

acp, 600fc999,3,1.0
a¢1, 101f3,9999

ABLEDL, B10,
y 10., 1}, 1000., 1., ENDT

SPECIFY| FREQUEMNCY STEPS

REQ, 200, pC.
REQL, 2004, 20. ,20.,50
REQ4, 200020, 100D, , .03 .5

SPECIFY| SPECTRAL DENSITY

anppsC400) 1, 1, 1., 0., 111

ABRNDL, 111,L0G,_0G
, 20., 0.1, 30., 1., 100., 1.
, 1000., .1, ENDT

NDDATA




Step 8. Save and Run the New Input File

Save and run the modified file in MSC Nastran.

a. Save the modified file as soln11.dat
Double click the MSC Nastran icon.

C.
d. Click Open.
e. Click Run.

Navigate to the correct directory and select the file soln11.dat.

MEC/NASTRAN Command Information

MSCMASTRAN Input File

]E: “trainingsaolnl 1. dat

Optional keywards

I
Cancel

Clear

] Select MSC.NASTRAN Input File [
@\\;}v| « Local Disk (C:) » training - | i'-f| | Search training 02 |
Organize Mew folder i+ 0 @

\Z| plate.bdf
| | 7| solnll.dat \
|7 whkshpll.dat
File name: solnll.dat ~ | Input Files (*.bdf".dat) v|

[ Open @[ Cancel |




Step 9. Review the Results in the Solution File

POINT-1D = 33
ACCELERATION VECTOR
{ POWER SPECTRAL DENSITY FUNCTION )
FREQUENCY  TYPE T1 T2 T3 R1 R2 R3
2. 000000E+01 a 9,429874E-20  5.345172E-18 1.072297E-01  3.639218E-14 9.172084E-06  3.280077E-18
3. 000000E+01 q 1.020668E-18 5.729916E-17 1.171321E+00 3.656741E-13  4,931094E-04  3.517079E-17
4., 000000E+01 q 1.143245E-18  6.333425E-17  1.328495E+00  3.682417E-13  1.700950E-03  3.888899E-17
6. D00000E+01 q 1.611707E-18  B8.609048E-17 1.937089E+00  3.764784E-13 1.129872E-02  5.291416E-17
ACCELERATION VECTOR
( ROOT MEAN SQUARE )
POINT ID. TYPE T1 T2 T3 R1 R2 R3
33 q 7.111491E-08  4.604363E-07  9.228146E+01  2.589326E-05  4,.589093E+01  3.622042E-07
55 q 4,229749E-07  4.790235E-07  9.166710E+01  1.969816E+00 4.510508E+01  3.760181E-07
9999 a 0.0 0.0 1.561982E+01 0.0 0.0 0.0
ACCELERATION VECTOR
{ NUMBER OF ZERD CROSSINGS )
POINT ID.  TYPE T1 T2 T3 R1 RZ R3
33 a 2.398331E+02 1.82854BE+02  3.924336E+02  6.504147E+02  7.319507E+02  1.844837E+02
55 q 1.916411E+02  1.818598E+02  3.848913E+02  8.502854E+02  7.328314E+02  1.812151E+02
9999 z 0.0 0.0 3,991722E+02 0.0 0.0 0.0




Step 9. Review the Results in the Solution File
(Cont.)

XY-0OUTPUT SUMMARY (RESPONSE]
0 SUBCASE CURVE FRAME CURVE ID./ XMIN-FRAME S XMAX-FRAME YMIN-FRAME X FOR YMAX-FRAME X FOR
1D TYPE  NO. PANEL : GRID ID ALL DATA ALL DATA ALL DATA YMIN ALL DATA YMAX
o 1 ACCE 1 9999( 5,--) 2.000000E+01  1.020000E+03  9.999999E-01  1.356945E+02  1.000000E+00  1.296785E+02
2.000000E+01  1.0Z20000BE+03  9.999999E-01  1.356945E+02 1. 000000E+00 1. 296785E+02
ACCE 1 9999(--, 11)  2.000000E+01  1.020000E+03  0.000000E+00  2.000000E+01 0. 0O000D0E+00 2. 000000E+01
2.000000E+01  1.020000E+03  0.000000E+00  2.000000E+01 0. O0O00000E+00 2. 000000E+01
ACCE 2 33( 5,--) 2.000000E+01  1.020000E+03  1.008505E+00  3.300000E+02  2.621269E+01  1.3363891E+02
2.000000E+01  1.0Z20000E+03  1.008505E+00  3.800000E+02  Z.821269E+01  1.336891E+02
ACCE 2 33(—-, 113 2.000000E+01  1.020000E+03  1.044561E+01  1.020000E+03  3.599818E+02 2. 000000E+01
2.000000E+01  1.0Z20000E+03  1.044561E+01  1.020000E+03  3.599818E+02 2. 000000E+01
ACCE 3 55( 5,--) 2.000000E+01  1.020000E+03  1.000849E+00  3.300000E+02  2.617657E+01  1.3363891E+02
2.000000E+01  1.020000E+03  1.000849E+00  3.800000E+02  Z.817e5FE+01  1.336891E+02
ACCE 3 55(--, 113  2.000000E+01  1.020000E+03  1.055619E+01  1.020000E+03  3.59981BE+02 2. 000000E+01
2, 000000E+01  1.020000E+03  1.055619E+01  1.020000E+03  3.599818E+02 2. 000000E+01
X¥Y-0UTPUT SUMMARY (AUTO OR PSDF)
0 PLOT CURVE FRAME CURVE ID./ EM5 NO. POSITIVE  XMIN FOR  XMAX FOR  YMIN FOR X FOR YMAX FOR X FOR=
TYPE  T¥PE  NO. PANEL : GRID ID VALLUE CRO55INGS ALL DATA  ALL DATA  ALL DATA YMIN ALL DATA AKX
i
PSDF ACCE 4 9999 &) 1.561982E+01 3.991722E+02 2.000E+01 1.020E+03 1.000E-01 6&.600E+02 1.000E+00 3. 000E+01
o
P5DF ACCE 5 330 5 9.228146E+01 3.924336E+02 Z.000E+01 1.020E+03 1.072E-01 2.000E+01 4.535E+02 1.337E+02
i
PSDF ACCE B 550 53 9.166711E+01 3.346913E+02 2,000E+01 1.020E+03 1.072E-01 2.000E+01 4.523E+02 1.337E+02




Step 10. Review the Graph Results

Recall that to obtain the graphs you will need to convert the .plt file to a .ps file, if needed, use the directions in workshop 4,

step 9.

Acceleration response at
the base, Grid point 9999
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Step 10. Review the Graph Results (Cont.)

Acceleration response at tip center, Grid point 33
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Acceleration response at corner of tip, Grid point 55

Step 10. Review the Graph Results (Cont.)
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SRR
Step 10. Review the Graph Results (Cont.)

Acceleration PSD at loaded base, Grid 9999
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Step 10. Review the Graph Results (Cont.)

Acceleration PSD at tip center, Grid point 33
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Step 10. Review the Graph Results (Cont.)

Acceleration PSD at tip corner, Grid point 55
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WORKSHOP 12
RANDOM RESPONSE WITH MULTIPLE
INPUTS






 Workshop Objective

— Using the modal method, determine the displacement response spectrum
of the tip center point due to the input spectrum of the pressure and point
loads listed on the next page.

 Software Version
— MSC Nastran 2013

* Files Required
— plate.bdf
— wkshp12.dat



* Problem Description:

— The model is the plate from workshop 1. The pressure load is a unit pressure load in
the z-direction over the entire plate and the point unit load is at grid point 11 in the z
direction. The input spectrum of the pressure and unit point is at grid point 11 in the z
direction. Use the complex matrix representation (SAB) for the cross spectrum.

Autospectra of Pressure Load | Auto Spectra of Corner Load
Frequency (Hz) psi/Hz Frequency (Hz) Ib/Hz
20 0.1 20 0.5
30 1 30 25
100 1 500 2.5
500 0.1 1000 0
1000 0.1

Cross-Spectrum of Pressure and Corner Loads Real/Imaginary

Frequency (Hz) Real Part Imaginary Part
20 -0.099619 0.007816
100 -0.498097 0.043579
500 0.070711 -0.070711
1000 0 0

45 46

47

48

49

0

3

3

7

38

35

9

4

5

3

7

25

8

3

4

5

(3

15

i

Point load

— Request Auto psdf and CRMS displacement output at grid points 11, 33, and 55

— Request cross spectrum displacement output between grid point 11 direction 3 and grid
point 55 direction 3



- Suggested Steps

Open and review input file wkshp12.dat.

Add Power Spectral Density.

Add Auto PSDF and CRSM displacement output.

Add request cross spectrum displacement output.

Save and run new input file in MSC Nastran.

Review the MSC Nastran results using the solution file soln12.f06.
Review the graph results.

N oo owb =



Step 1. Open and Review Input File wkshp12.dat

Wkshp12.dat is the starting input file. It already has the data for the point and pressure loads. It needs to be

modified to add the random input plus corresponding output.

wkehpl2, dat

add: random input plus corresponding output

ITLE= FREQUENCY RESPONSE WITH PRESSURE AND POINT LOADS
UBTITLE= USING THE MODAL METHOD WITH LANCZOS
CHO= UNSORTED

ET 111= 11, 33, 55

I5PLACE ENTEPLOT, PHASE]= 111
CELERATION{PLOT,PHASE) = 111
ETHOD= 100

REQUENCY= 200

DAMPING= 300

UBCASE 1

ABEL= FEESSURE LUAD

LUAL= 100

ABEL = CORNER LOAD
LOAD= 200

UTPUT (XYPLOT)

GRID- YES
GRID- YES
BGRID= YLS
BEGRID= YLS

BLOG— NO

ITLE- FREQUEMCY (HZ)

ITLE= DISPLACEMENT RESPOMSE AT LOADED CORNER, MAGNITUDE
BTITLE= DISPLACEMENT RESPONSE AT LOADED CORNER, PHASE

PINT DTSP RESPONSE / 11 (T3RM, T3TR)

TTI F= DTSPI ACFMENT RESPONSE AT TTP CENTFR, MAGNTTUDE
RTTTI F= NTSPI ACEMENT RESPANSE AT TTP CENTER, PHASE

PLOT DISP RESPONSE / 33 (T3RM, T3IP)

ITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORNER, MAGNITUDE
BTITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORNER, PHASE

PLOT DISP RESPONSE / 55 (T3RM, T3IP)

PLOT OUTPUT IS5 ONLY MEANS OF VIEWING P5D DATA

1 AT

=TT TR

= AT
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Step 2. Add Power Spectral Density

sclinlz2.dat

a. Define the power spectral density using the oL 111
RANDPS entry in combination with the égﬁibE;E‘E%EE"TE?,ESB_;E METTICE METH CaneToe. e
TABRND1. 1
i E$ 1il= 11, 33, 53 _
b. For the RANDPS entry subcase 1 is the LSTLACEMENTCSLCT, FRassy= 111
pressure load and subcase 2 is the point REQUENCT= 200
|Oad DAaFMPING= 00
’ NDON= 400
c. Tofill in the tabular information for the I52(FSD=,CRM3, FHASE) =111
TABRND1 entries use the tables on page CROSS(P5DF, PHASE)=1C00
WS12-4. ABSI - PEESSUIE LOAD
LOAD= 1230
d. Add RANDOM Case Control Command. UBCASE 2
. . . . ABEL = CORMER LOAD
With the same identification number as the Bl = 2l

RANDPS entries.

Y e P S T T T Ty

bt
b HHELLEY SHPE L DENSLIY
Hr

RANDPS, 400, 1, 1, 1., 0., 100
RANDPS, 400, 2, 2, 1., 0., 200
RANDPS, 400, 1, Z, 1., 0., 300
RANDPS, 400, 1, 2, 0., 1., 4100

TADRNDL, 100,
+, 20., 0.1, 30., 1., 100., 1., 500., .1,
+, 1000., .l, ENDT

b
TABRNDL, 200,

+, 20., 0.5, 30., 2.5, 500., 2.5, 1000., O.,
+, ENDT
5

TABRNDL, 300,

+, 20., -.09361%, 100., -.498097, 500., .070711, 1000., O.,

+, ENDT

5

TABRNDL, 400,

+, 20., .0078158, 100., .0435791, 500., -.70711, 1000., O.,
- ENDT

b




Step 3. Add Auto PSDF and CRMS Displacement
output

Add a DISP command in the Case
Control section to request the PSDF, >
CRMS, and PHASE output. Make e —-<
sure the value for this command 113
equals the SET ID number.

Jr—— P




Step 4. Add Request Cross Spectrum Displacement

output

a. Add the cross-spectral entry
RCROSS, request displacement
output between grid point 11 direction
3 and grid point 55 direction 3

b. Add the RCROSS output in the Case
Control Section. Make sure the
identification number matches the SID
for the RCROSS entry in the Bulk
Data section.

so0lnl2. dat

CHO= UNSORTED
FC= 1

ET 111= 11, 33, 55
ISPLACEMENT(PLOT, PHASE)= 111
CELERATION(PLOT,PHASE) = 111
ETHOD= 100

FEQUENCY= 200

CAMPING= 300

MDOM= 400
ISP (PSDF,CRMS,PHASE)=111
CROSS(PSDF , PHASE)=1000

LECASE 1

ABEL= PRESSURE LOAD
| OAN= 100

LECASE 2

ABEL = CORNER LOAD
LOAD= 200

, 200, 0.1, 30.. 1., 100., 1., 300., .
, 1000., .1, ENDT

ABRNC1, 20D,
, 20., 0.5, 30.. 2.5, 500., 2.5,
, EMLOT

ABRNCL, 3002,

, 20., -.039819. 100., -.498097,
, EMLCT
ABRNCL, 4002,

, 0., .007B158. 100., .0435791,
, EMOT

SPECIFY CROS5-5PECTRAL DENSITY
WCRO55,1000,0I5P.11,3,0I5P,55,3

NODATA

500,

500,

070711, 1000, ,

-. 70711, 1000, ,

ITLE= FREQUEMNCY RESPONSE WITH PRESSURE ANMD POINT LOADS
LETITLE= USIMNG THE MODAL METHOD WITH LANCZOS

0.

0.




Step 5. Save and Run the New Input File

Save and run the modified file in Nastran.
a. Save the modified file as soln12.dat.
b. Double click the MSC Nastran icon.

c. Navigate to the correct directory and select the file

soln12.dat.
d. Click Open.
Click Run.

MSEC/MASTRAN Command Information

MSC/MASTRAN Input File

IC:\training'\soIn'I 2.dat

Optional kewwords

File...

I
Carcel

Clear

[ 5elect MSC.NASTRAN Input File S

N b . . - 1L “.

UU | < Local Disk (C:) » training - | 4-1-| | Search training jol |
Organize + Mew folder # e 0 @
\Z| plate.bdf
[ | 7| solnl2.dat
| 7] whshpl2.dat

File name: soln12.dat + | Input Files (* bdf:".dat) -
[ Open @ [ Cancel ]




Step 6. Review the Results in the Solution File

DISPLACEMEMNT VECTOR
{ ROOT MEAN SQUARE )

POINT ID. TYPE T1 T2 T3 R1 R2 R3
11 G 2.217669E-10 3.399755E-10 1.376854E+00 5.629130E-02 3.851210E-01 2.870092E-10
33 G 4.747627E-11 3.394904E-10 1.377021E+00 &.6604111E-02 3.844410E-01 2.681256E-10
55 G 3. E0639E-10 3.532151E-10 1. 378706E+00 8.410326E-02 3.849473E-01 2.787296E-10

JULY 5, 2013 MSC Mastranm 5/30/13

DISPLACEMENT VECTOR
[ NUMBER OF ZERO CROSSIMGS )
POINT ID. TYPE T1 T2 T3 R1 Rz R3
11 G 1.364917E+02 1.362757E+02 1.401700E+02 6. 491689E+02 1.5303438E+02 1.362929E+02
33 G 1.355889E+02 1.362910E+02 1.360215E+02 6.55216dE+02 1.492609E+02 1.363054E+02
55 G 1.361721E+02 1.362927E+02 1.432664E+02 6.5 51000E+02 1.498830E+02 1.362823E+02




Step 6. Review the Results in the Solution File
(Cont.)

RANDOM 400
POINT-ID = 11
DISPLACEMENT VECTOR
 POWER SPECTRAL DENSITY FUNCTION 1
FREQUENCY  TYPE T1 T2 T3 R1 RZ R3
Z.000000E+01 G 2.047311E-24 4.813178E-24 7.947331E-05 2.155795E-07 6.016015E-06  3.429897E-24
4. 000000E+01 G 3.06%236E-23 7.202370E-23 1.189875E-03 1.059814E-06  &.969508E-05 5.152467E-23
&. 000000E+01 G 3.794026E-25 8.919526E-23 1.465137E-03 1.070977E-06  1.104442E-04 6.356211E-23
&. 000000E+01 G 5.574523E-25 1.310395E-22 2.142037E-03 1.086197E-06 1.818793E-04 9.338263E-23
1. DOOOOoE+DE t] 1.1145825E-22 2. bLU10DE-L2 4, 2 10U E-US 1.111215E-Ui 3.2485/3E-04 1.8b/421E-22
1.200000E+02 G 5.20ZF125E-22 1.222797E-21 1.998794E-02 1.157916E-06  1.539923E-03 8.714393E-22
1.400000E+02 G 1.539327E-21 3.618264E-21 5.925515E-02 1.630665E-06 4.635199E-03 2.578667E-21
1.600000E+02 G 1.029181E-22 2.418989E-22 3.963873E-03 1.260984E-06  3.156277E-04 1.724026E-22
1.800000E+02 G 2.86Z338E-23 6.726738E-23 1.101076E-03 1.252672E-06  B.950988E-05 4.794377E-23
Z.000000E+02 G 1.19&908E-25 2.812178E-25 4.588214E-04 1.273440E-06  3.821337E-05 2.0044355E-25
2. 200000002 G 6. 0820000 24 1.428679C 23 2.317123C 04 1.305726C 06 1.938538FC 05 1.018378C 23
Z.400000E+02 G 3.471220E-24 8.148420E-24 1.309352E-04 1.346497E-06  1.159904E-05 5.808679E-24
Z.600000E+02 G 2.140898E-24 5.021786E-24 7.982531E-05 1.395422E-06  7.335359E-06  3.580120E-24
Z£.800000E+02 G 1.397064E-24 3.273601E-24 5.096935E-05 1.455115E-06  4.91ed464E-06  2.33403ZE-24
3. 000000E+02 G 9.521937E-25 2, 228048E-24 3.386632E-05 1.520738E-06  3.447607E-06  1.588748E-24
3. 200000E+02 G 6. 72ZA475E-25 1.570069E-24 2.313863E-05 1.599961E-06  2.508359E-06  1.113715E-24
F.400000E+02 G 4.889780E-25 1.139250E-24 1.614930E-05 1.693015E-06  1.882844E-06  &.126016E-25
F.600000E+02 G 3.651952E-25 8.481742E-25 1.146142E-05 1.802851E-06 1.452345E-06  ©.050995E-25
3. 800000E+02 G 2.795128E-25 6.465663E-25 8.249526E-06  1.933388E-06  1.147908E-06  4.613752E-25
A DORDAT ™R bt SIS ZEE R 2 i B 22T T L 2 3 Cre A i AR QBRI AN ARG T 259903525
FRARDOM 400
POINT-ID = 11
DISPLACEMENT WECTOR
{ CUMULATIVE ROOT MEAM SQUARE 3
FREQUENCY TYPE TL T2 T3 Rl RZ R3
7 . D0000nE+0 = 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0
4. 000000E+01 = 1.807752E-11 2.771947E-11 1.126653E-01 3.571265E-03 3.093721E-02 2.339969E-11
& 0000 O0E+DL G JF.182016E-11 4.879096E-11 1.981000E-01 5.836252E-03 5.439215E-02 4.115754E-11
8. 000000E+01 = 4.415176E-11 6.769716E-11 2.744364E-01 7.458793E-03 F.537732E-02 53.714771E-11
1.000000E+02 = 6. 018019E-11 9.22697 FE-11 3.734311E-01 8. 8095 24E-03 1. 027079E-01 7.789164E-11
1.z00000E+02 G 9.9692535E-11 1.5284G6E-10 C.180381E-01 1.001434E-02 1. 70803BE-01 1.220307E-10
1.400000E+02 = 1.747398E-10  2.679043E-10 1.083732E+00 1.132187E-02 3. 015754E-01 2.261636E-10
1.600000E+02 = 2.166944E-10  3.322263E-10 1. 344123E+00 1.253401E-02 3. 747746E-01 Z2.804851E-10
1.8000000 02 G 2.197086C 10 3.368471C 10 1.3628340C., 00 1.3499550C 02 3.801413C 01 2.843662C 10
2. 000000E+02 = 2.206304E-10  3.382601E-10 1.368545E+00 1.440482E-02 3.818175E-01 2.855591E-10
2. 200000E+02 = 2.210392E-10 3. 388864E-10 1.371065E+00 1.527386E-02 3. 825772E-01 Z.860879E-10
2. A00000E+D2 G 2.212552E-10 3.392172E-10 1.372387E+00 1.611B71E-02 3. B29BB0E-01 2.863673E-10
2. 600000E+02 = 2.213820E-10  3.394113E-10 1.373154E+00 1.694792E-02 3.832351E-01 2.865312E-10
I M o ey o T CHER TS T P2 S g e g TN T S e




Step 6. Review the Results in the Solution File

(Cont.)

XY -OUTPUT SUMMARY (REGSPONGS E )
SUBCASE CURVE FRAME CURVE ID./ XMIN-FRAME/ XMAX-FRAME/  YMIM-FRAME/ X FOR YMAX-FRAME / X FOR
iD TYPE  NO. PANEL GRID ID ALL DATA ALL DATA ALL DATA YMIN ALL DATA YMAX
1 DISP 1 11¢{ 5,--) 2.000000E+01  1.000000E+03  5.214994E-04  1.000000E+03  2.645494E-01  1.400000E+02
2.000000E+01  1.000000E+03  5.214994E-04  1.000000E+03  2.645494E-01  1.400000E+02
1 DISP 1 11(--, 11) 2.000000E+01  1.000000E+03  1.937994E+01  1.000000E+03  3.594682E+02  2.000000E+01
2.000000E+01  1.000000E+03  1.937994E+01  1.000000E+03  3.594682E+02  2.000000E+01
z DISP z 11¢{ 5,--) 2.000000E+01  1.000000E+03  7.341043E-05  3.B800000E+02  6.694620E-02  1.400000E+02
2.000000E+01  1.000000E+03  7.341043E-05  3.800000E+02  6.694620E-02  1.400000E+02
Zz DISP z 11¢(--, 11) 2.000000E+01  1.000000E+03  1.841973E+02  2.400000E+02  3.595171E+02  2.000000E+01
2.000000E+01  1.000000E+03  1.841973E+02  2.400000E+02  3.595171E+0Z  2.000000E+01
1 DISP 3 33( 5,--) 2.000000E+01  1.000000E+03  5.543213E-04  1.000000E+03  2.649228E-01  1.400000E+02
2.000000E+01  1.000000E+03  5.543213E-04  1.000000E+03  2.649228E-01  1.400000E+0Z
1 DISP 3 33(--, 11) 2.000000E+01  1.000000E+03  1.875292E+01  1.000000E+03  3.594681E+02  2.000000E+01
2.000000E+01  1.000000E+03  1.875292E+01  1.000000E+03  3.594681E+02  2.000000E+01
2 DISP 4 33( 5,--) 2.000000E+01  1.000000E+03  4.009693E-05  6.000000E+02  6.759480E-02  1.400000E+02
2.000000E+01  1.000000E+03  4.009693E-05  6.000000E+02  6.759480E-02  1.400000E+0Z
z DISP 4 33(--, 11)  2.000000E+01  1.000000E+03  1.822676E+02  3.400000E+02  3.594853E+02  2.000000E+01
2.000000E+01  1.000000E+03  1.822676E+02  3.400000E+02  3.594853E+02  2.000000E+01
1 DISP 5 55( 5,--) 2.000000E+01  1.000000E+03  5.213259E-04  1.000000E+03  2.645494E-01  1.400000E+02
2.000000E+01  1.000000E+03  5.213259E-04  1.000000E+03  2.645494E-01  1.400000E+0Z
1 DISP 5 55(--, 11) 2.000000E+01  1.000000E+03  1.938930E+01  1.000000E+03  3.594682E+02  2.000000E+01
2.000000E+01  1.000000E+03  1.938930E+01  1.000000E+03  3.594682E+02  2.000000E+01
z DISP & 55( 5,--) 2.000000E+01  1.000000E+03  2.097658E-04  1.000000E+03  6.799091E-02  1.400000E+02Z
2.000000E+01  1.000000E+03  2.097658E-04  1.000000E+03  6.799091E-02  1.400000E+02
2 DISP & 55(--, 11)  2.000000E+01  1.000000E+03  7.973937E+00  7.599999E+02  3.594539E+02  2.000000E+01
2.000000E+01  1.000000E+03  7.973937E+00  7.599999E+02  3.594539E+02  2.000000E+01
XY -OUTPUT SUMMARSY (AUTO OR PSDFJ
PLOT CURVE FRAME CURVE ID./ RMS NO. POSITIVE XMIN FOR  XMAX FOR  YMIN FOR X FOR YMAX FOR X FOR=
TYPE  TYPE  NO. PANEL GRID ID  VALUE CROSSINGS ALL DATA  ALL DATA  ALL DATA YMIN ALL DATA YMAX
PSDF DISP 7 11¢ 5) 1.376854E+00 1.401700E+02 2.000E+01 1.000E+03 2.720E-08 1.000E+03 5.926E-02 1.400E+02
PSDF DISP 8 330 5) 1.377021E+00 1.360215E+02 2.000E+01 1.000E+03 3.073E-08 1.000E+03 5.949E-02 1.400E+02
PSDF DISP g 55( 5) 1.378706E+00 1.432664E+02 2.000E+01 1.000E+03 2.718E-08 1.000E+03 5.937E-02 1.400E+02




Step 6. Review the Results in the Solution File
(Cont.)

FREQUENCY RESPONSE WITH PRESSURE AND POUINT LOADS PAGE 39
USING THE MODAL METHOD WITH LANCZOS
PRESSURE LOAD RANDOM 400
SEQUENTIAL CURVE-ID = 1
COMPLEX CROSS5-POWER SPECTRAL DENSITY FUNCTIOHN
(MAGNITUDE /PHASE)
RCROSS RTYPEL I COMPL RTYPEZ 1Dz COMP2 CURID
1000 DISP 11 3 DISP 55 3 ]
FREQUENCY CPSDF FREQUENCY CPSDF
2. 000000E+01 7.7B2715E-05 / 359.7912 4. 0D0000E+01 1.169207E-03 / 359.9816
. D00000E+01 1.446440E-03 / 359.9715 8. 000000E+01 2.125043E-03 / 359.9651
1. D0D0DDOE+0Z 4,256192E-03 / 359.9659 1.Z00000E+02 1.995366E-02 / 0.0Z206
1. 400000E+02 5.931301E-02 / 0.0270 1. 6500000E+02 3.981689E-03 / 359.95641
1. B00000E+02 1.110766E-03 / 359. 8067 2. 000000E+02 4.651507E-04 / 359.5229
2. 200000E+02 Z.361836E-04 / 359.0721 2. 400000E+02 1.342108E-04 / 358.4012
2. 500000E+02 8.205519E-05 / 357.4377 2. 800000E+02 5.276163E-05 / 356.0812
3. D00000E+02 3.515652E-05 / 354.1868 3. 200000E+02 2.402327E-05 / 351.5385
3. 400000E+02 1.670592E-05 / 347.8049 3. 600000E+02 1.176429E-05 / 342.4855
3. B00000E+0Z 8.387206E-06 / 334.7123 4. 0DD00D0OE+DZ 6.119114E-06 / 323.4214
4. 200000E+02 4.722277E-06 / 307.6403 4. 4D0000E+DZ 4.072000E-06 / 288.2907
4, GO0000E+0Z 4,034619E-06 / 269.2130 4. 8D0000E+02Z 4,427422E-06 / 253,8799
5. DO0DDDE+0Z 5.106795E-06 / 242.7013 5. 200000E+02 5.390141E-06 / 236.1572
5. 400000E+02 5.879030E-06 / 229.9111 5. 600000E+02 6.667261E-06 / 223.8539
5. B00000E+02 7.941909E-06 / 217.8873 &. 000000E+02 1.009843E-05 / 211.9292
5. 200000E+02 1.407104E-05 / 205.9172 5. 400000E+02 2.244281E-05 / 1998112
. 500000E+02 4.367880E-05 / 193.5947 &.799999E+02 9.592201E-05 / 187.2714
5. 999999E+02 7.964315E-05 / 180.8491 7. 200000E+02 2.743966E-05 / 174.2929
7. 400000E+02 1.057218E-05 / 167.3723 7.599999E+02 4,433171E-06 / 158,9403
7. B00000E+0Z 1.351509E-06 / 138.3451 8. D000D0DE+DZ 1.558494E-06 / 1.1614
8. 200000E+02 5.536476E-06 / 343.4609 8.399993E+02 1.063914E-05 / 337.7312
8. 500000E+02 5.950112E-06 / 334.6017 8. 800000E+02 2.74B527E-06 / 332.9402
§.999999E+02 1.156801E-06 / 332.4832 9.199999E+02 5.375280E-07 / 333.2076
9. 400000E+02 Z.648298E-07 / 335.2509 9. 00000E+02 1.325349E-07 / 339.0211
9. 799999E+02 5.395403E-08 / 345.7172 1. 000000E+03 2.718711E-08 / 359.930&




Step 7. Review the Graph Results

Recall that to obtain the graphs you will need to convert the .plt file to a .ps file, if needed, use the directions given in
the workshop 4, step 9.

Pressure load displacement : " ;

response at loaded corner, grid : 7\
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Step 7. Review the Graph Results (Cont.)

Point load displacement response at loaded corner, grid point 11
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Step 7. Review the Graph Results (Cont.)

Pressure load displacement response at center tip, grid point 33
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Step 7. Review the Graph Results (Cont.)

Point load displacement response at center tip, grid point 33
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Step 7. Review the Graph Results (Cont.)

Pressure load displacement response at opposite corner, grid point 55
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Step 7. Review the Graph Results (Cont.)

Point load displacement response at opposite corner, grid point 55
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Step 7. Review the Graph Results (Cont.)

Displacement PSD response at loaded corner, grid point 11
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Step 7. Review the Graph Results (Cont.)

Displacement PSD response at tip center, grid point 33
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Step 7. Review the Graph Results (Cont.)

Displacement PSD response at opposite corner, grid point 55
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