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MODAL ANALYSIS OF A FLAT PLATE
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• 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
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• 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.



Boundary Condition

Length (a) 5 in

Height (b) 2 in

Thickness 0.100 in

Weight Density 0.282 lbs/in3

Mass/Weight Factor 2.59E-3 sec2/in

Elastic Modulus 30.0E6 lbs/in2

Poisson’s Ratio 0.3

Table 3A.

Structural Information

NAS102A, Workshop 1, June 2013
Copyright© 2013 MSC.Software Corporation

WS1 - 4

Grid Coordinates and Elements

2 in

5 in



• 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.
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Step 1. Open and Review the Plate.bdf File
$

$ plate.bdf

$

$ geometric input file for plate model

$

PSHELL 1 1 .1 1 1

CQUAD4 1 1 1 2 13 12

CQUAD4 2 1 2 3 14 13

CQUAD4 3 1 3 4 15 14

CQUAD4 4 1 4 5 16 15

CQUAD4 5 1 5 6 17 16

CQUAD4 6 1 6 7 18 17

CQUAD4 7 1 7 8 19 18

CQUAD4 8 1 8 9 20 19

CQUAD4 9 1 9 10 21 20

CQUAD4 10 1 10 11 22 21

CQUAD4 21 1 23 24 35 34

CQUAD4 22 1 24 25 36 35

CQUAD4 23 1 25 26 37 36

CQUAD4 24 1 26 27 38 37

CQUAD4 25 1 27 28 39 38

CQUAD4 26 1 28 29 40 39

CQUAD4 27 1 29 30 41 40

CQUAD4 28 1 30 31 42 41

CQUAD4 29 1 31 32 43 42

CQUAD4 30 1 32 33 44 43

CQUAD4 31 1 34 35 46 45

CQUAD4 32 1 35 36 47 46

CQUAD4 33 1 36 37 48 47

CQUAD4 34 1 37 38 49 48
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CQUAD4 11 1 12 13 24 23

CQUAD4 12 1 13 14 25 24

CQUAD4 13 1 14 15 26 25

CQUAD4 14 1 15 16 27 26

CQUAD4 15 1 16 17 28 27

CQUAD4 16 1 17 18 29 28

CQUAD4 17 1 18 19 30 29

CQUAD4 18 1 19 20 31 30

CQUAD4 19 1 20 21 32 31

CQUAD4 20 1 21 22 33 32

CQUAD4 34 1 37 38 49 48

CQUAD4 35 1 38 39 50 49

CQUAD4 36 1 39 40 51 50

CQUAD4 37 1 40 41 52 51

CQUAD4 38 1 41 42 53 52

CQUAD4 39 1 42 43 54 53

CQUAD4 40 1 43 44 55 54

$

MAT1 1 3.+7 .3 .282

$

Weight Density
see PARAM,WTMASS



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

GRID 1 0. 0. 0.

GRID 2 .5 0. 0.

GRID 3 1. 0. 0.

GRID 4 1.5 0. 0.

GRID 5 2. 0. 0.

GRID 6 2.5 0. 0.

GRID 7 3. 0. 0.

GRID 8 3.5 0. 0.

GRID 9 4. 0. 0.

GRID 10 4.5 0. 0.

GRID 11 5. 0. 0.

GRID 12 0. .5 0.

GRID 13 .5 .5 0.

GRID 14 1. .5 0.

GRID 15 1.5 .5 0.

GRID 31 4. 1. 0.

GRID 32 4.5 1. 0.

GRID 33 5. 1. 0.

GRID 34 0. 1.5 0.

GRID 35 .5 1.5 0.

GRID 36 1. 1.5 0.

GRID 37 1.5 1.5 0.

GRID 38 2. 1.5 0.

GRID 39 2.5 1.5 0.

GRID 40 3. 1.5 0.

GRID 41 3.5 1.5 0.

GRID 42 4. 1.5 0.

GRID 43 4.5 1.5 0.

GRID 44 5. 1.5 0.

GRID 45 0. 2. 0.

GRID 46 .5 2. 0.
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GRID 15 1.5 .5 0.

GRID 16 2. .5 0.

GRID 17 2.5 .5 0.

GRID 18 3. .5 0.

GRID 19 3.5 .5 0.

GRID 20 4. .5 0.

GRID 21 4.5 .5 0.

GRID 22 5. .5 0.

GRID 23 0. 1. 0.

GRID 24 .5 1. 0.

GRID 25 1. 1. 0.

GRID 26 1.5 1. 0.

GRID 27 2. 1. 0.

GRID 28 2.5 1. 0.

GRID 29 3. 1. 0.

GRID 30 3.5 1. 0.

GRID 46 .5 2. 0.

GRID 47 1. 2. 0.

GRID 48 1.5 2. 0.

GRID 49 2. 2. 0.

GRID 50 2.5 2. 0.

GRID 51 3. 2. 0.

GRID 52 3.5 2. 0.

GRID 53 4. 2. 0.

GRID 54 4.5 2. 0.

GRID 55 5. 2. 0.

$

SPC1 1 12345 1 12 23 34 45



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:

Executive Control Section

a. Add the solution sequence, SOL 103.

Case Control Section

b. Add eigenvalue METHOD callout.

c. Add eigenvector printout.

Bulk Data Section

d. Add weight/mass conversion factor.

e. Add eigenvalue method with 10 roots.

Start with partial input file,
wkshp1.dat
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e. Add eigenvalue method with 10 roots.

Modified input file,
save as soln1.dat

c
b

d
e

a



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.

b
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c

d
e



Step 4. Review the Results

1st 10 Natural Frequencies (eigenvalues) of the Plate
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Step 4. Review the Results (Cont.)
1st Mode shape (eigenvector) of the Plate

(see the soln1.f06 file for all 10 eigenvectors)
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WORKSHOP 2
NORMAL MODES WITH PRELOAD
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• 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
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• 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.



P

Loads and Boundary Conditions

Cross-section of beam

Added pre-load

500 lbs in x-direction

Structural Information

End of beam,
Grid point 11
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0.1 in

0.1 in

0.1 in

1.0 in

1.0 in

2.0 in

Length: 100 in

Height: 2 in

Width: 1 in

Thickness: 0.100 in

Area: 0.38 in2

I1: 0.229 in4

I2: 0.017 in4

Cross-section of beam
Structural Information



• 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 lbs.
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Step 1. Open and Review the wkshp2.dat File
The file wkshp2.dat is the baseline model without a pre-load
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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.

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

c. Click Open.

d. Click Run.

a
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d

b

c



Step 3. Review Results for wkshp2.dat Input File

Eigenvalue Results for Beam with No Pre-Load
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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 lbs 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.

a

b

c
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using a pre-load.
d. In Bulk Data, add the pre-load

of 500 lbs 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)

d



Step 5. Review Results for soln2.dat Input File

Eigenvalue Results for Beam with Pre-Load
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WORKSHOP 3
NORMAL MODES ANALYSIS USING GUYAN

REDUCTION
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• 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
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• 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
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2 in

5 in



Boundary Condition

Length (a) 5 in

Height (b) 2 in

Thickness 0.100 in

Weight Density 0.282 lbs/in3

Table 3A.

Structural Information

• Problem Description Continued.
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Weight Density 0.282 lbs/in3

Mass/Weight Factor 2.59E-3 sec2/in

Elastic Modulus 30.0E6 lbs/in2

Poisson’s Ratio 0.3



• Suggested Steps

1. Open and review the wkshp3.dat file.

2. Modify this input file to add Guyan Reduction.

3. Run the new input file in MSC Nastran.

4. Review the MSC Nastran results using the solution file soln3.f06.

5. Compare results of this workshop with workshop 1.
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Step 1. Open and Review the wkshp3.dat File

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

b. Change the EIGR entry to use the
Lanczos method.

c. Add the ASET1 entry using the
points shown on page WS3-4.

d. Save the modified file as soln3.dat.

a

NAS102A, Workshop 3, June 2013
Copyright© 2013 MSC.Software Corporation

WS3 - 8

b

c



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.

a
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d

b

c



Step 4. Review Results of Input File, soln3.dat
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To see the entire list of results, use the soln3.f06 file



Step 5. Compare Results

Compare the results after the Guyan Reduction with workshop 1.

Eigenvalue results from workshop 1
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Eigenvalue results from workshop 3
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WORKSHOP 4
DIRECT TRANSIENT RESPONSE
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• 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
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– 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 lb force is applied at a
corner of the tip also varying at 250 Hz, but 180o 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.

1 psi over the total surface

Loads and Boundary Condition
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50.00Node 11
Elements and Grid Coordinates

TIP



• Suggested Steps

1. Open and review the input file wkshp4.dat.

2. Add structural damping and convert to viscous damping.

3. Add the time dependent pressure load.

4. Add the time dependent point load.

5. Add the combined loads

6. Add the integration step.

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

8. Review the MSC Nastran results using the solution file soln4.f06
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8. Review the MSC Nastran results using the solution file soln4.f06

9. Convert results to graph.

10. View the graph results.



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
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Output displacement
response graphs at grid
points 11, 33,55



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

a
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radians/sec

b

c



Step 3. Add Time Dependent Pressure Load

Add the time dependent pressure
load of 1 psi over the entire plate
varying at 250 HZ.

a. Use a TLOAD2 entry in
combination with a PLOAD2
and the given information on
page WS4-3 to obtain:

• Time = from 0 to .008 sec

• Frequency = 250 HZ

• Phase angle = -90°
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b. For the PLOAD entry, apply the
pressure of 1 psi over all the
elements of the plate. (1
through 40)

a

b



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 180o 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
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• Frequency = 250 HZ

• Phase angle = 90o

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

a

b



Step 5. Add the Combined Loads

Combine the pressure and point
loads using a DLOAD entry.

a. For the DLOAD entry, define
the scale as 1. for both loads.

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

b
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a



Step 6. Add the Integration Time Step

To add the Time step:

a. For the 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.

b
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Data section.

a



Step 7. Save and Run the New Input File

Save and run the modified file in Nastran.

a. Save the modified file as soln4.dat.

b. Double click the MSC Nastran icon.

c. Navigate to the correct directory and select the
file soln4.dat.

d. Click Open.

e. Click Run.

b
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c

d
e



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.

Elements and Grid Coordinates

TIP
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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

a

b

c

d
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C:\MSC.Software\MSC_Nastran\20
130\msc20130\win64. Check to
make sure this file exists there.

d. In the 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.

d

e

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



Step 10. View the Graph Results

Review the displacement response
graph at the opposite corner of the
point load. (grid 55)
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Step 10. View the Graph Results (Cont.)

Review the displacement
response graph at the center of
the tip (grid 33)
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Step 10. View the Graph Results (Cont.)

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

a

bc
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b

c

c



Step 11. XY Plot Using Patran (Cont.)

a. Go to Results – Create>Graph>Y vs X

b. Click on the Result Case.

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

b

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

WS4 - 19

b

c

c



Step 11. XY Plot Using Patran (Cont.)

a. Select Y: Result - Displacement, Translational

b. Select Quantity – Z Component

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

d. Hit Apply.
c

c

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

WS4 - 20

a

b

d

c

d



Step 11. XY Plot Using Patran (Cont.)

Review the displacement response
graph at the opposite corner of the
point load. (grid 55)
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Step 11. XY Plot Using Patran (Cont.)

Similarly, review the
displacement response graph
at the center of the tip (grid 33)
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Step 11. XY Plot Using Patran (Cont.)

Similarly, review the
displacement response graph at
the loaded corner. (grid point 11)
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WORKSHOP 5
MODAL TRANSIENT RESPONSE
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• 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

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

WS5 - 3

– plate.bdf

– wkshp5.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 lb 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.

12345
12345

12345
12345

12345 1.0 psi over the total surface

Loads and Boundary Condition

TIP
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X

Y

Z

25.0

X

Y

Z

Elements and Grid Coordinates
Node 11



• Suggested Steps

1. Open and review the input file wkshp5.dat.

2. Add XY plot commands for displacement transient graph.

3. Add eigenvalue method.

4. Add modal damping.

5. Add time dependent pressure load.

6. Add time dependent point load.

7. Add combined loads.

8. Add the time integration step.
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8. Add the time integration step.

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

10. Review the MSC Nastran results using the solution file soln5.f06.

11. Review the graph results.



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

The file wkshp5.dat is the starting input file to be modified.
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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.
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Step 3. Add Eigenvalue Method

Add the eigenvalue Method:

a. Use the EIGRL entry specifying
5 roots.

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

b
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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
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• Last Natural Freq.= 10.0 (see
note below)

• Damping Value = .03

a



Step 5. Add Time Dependent Pressure Load

Add the time dependent pressure
load of 1 psi over the entire plate
varying at 250 HZ.

a. Use a TLOAD2 entry in
combination with a PLOAD2
and the given information on
page WS5-3:

• Time = 0 to .008 sec

• Frequency = 250 HZ

• Phase angle = -90°

b. For the PLOAD entry, apply the
pressure of 1 psi over all the
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pressure of 1 psi over all the
elements of the plate. (1
through 40)

a
b



Step 6. Add Time Dependent Point Load

Add the time dependent 25 lb 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
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• Phase angle = -90o

b. For the DAREA entry, note that
the 25 lb force is applied at Grid
point 11 in the Z direction.

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

a
b
c



Step 7. Add Combined Loads

Combine the pressure and point
loads using a DLOAD entry.

a. For the 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.

b
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Step 8. Add Time Integration Step

Add the time step:
a. For the 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.

b
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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.

b
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c

d
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Step 10. Review the Results in the Solution File
Open the soln5.f06 file to see the results
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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.

Elements and Grid Coordinates

TIP
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Step 11. Review the Graph Results

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

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 11. 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 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
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• 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
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• 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.

Loads and Boundary Condition
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1.01.0

Elements and Grid Coordinates

TIP



• Suggested Steps

1. Open and review the input file wkshp6.dat.

2. Add structural damping.

3. Add the point load.

4. Add frequencies of applied loading.

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

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

7. Review the graph results.
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Step 1. Open and Review the Input File wkshp6.dat
The file wkshp6.dat is the starting input file to be modified.

To complete input file add
these entries
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Output displacement
response graphs at grid
points 11, 33,55



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.

a
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b



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.
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a
b
c



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

d. Click Open.

e. Click Run.

b
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c

d
e



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.

Elements and Grid Coordinates

Free Edge
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Step 7. Review the Graph Results

The display of Phase will be
different in Patran

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

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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different in Patran

-180o < Phase < 180o

Any Phase Lead larger 180o

will be displayed as ( Phase -
360o )

Phase Lead calculated
by MSC Nastran:

0o < Phase < 360o



Step 7. Review the Graph Results (Cont.)

Review the displacement response
graph at the center of tip of the
plate. (grid 33)
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Step 7. 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 7
MODAL FREQUENCY RESPONSE
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• 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
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– 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 lb. force at a corner of the tip lagging 45o. 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.

Loads and Boundary Condition

0.1 psi over the tota l surface
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Elements and Grid Coordinates

TIP1.0



• 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

5. Add the eigenvalue method
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6. Add the modal damping.

7. Add the pressure load.

8. 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.



Step 1. Open and Review the Input File wkshp7.dat
The file wkshp7.dat is the starting input file to be modified.
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Step 2. Add Executive Control Command

Change the file name to soln7.dat and add the modal response solution sequence, SOL 111
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Step 3. Add the XY Plot Commands for Graph

Add the XYPLOT commands to
graph the displacement response
at Grid points 11, 33, and 55, as
shown to the right.
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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
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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.

b
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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
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• Last Natural Freq.= 10.0 (see
note below)

• Damping Value = .03

a



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. For the 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
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the PLOAD2 which then defines
the load as .1 psi for all
frequencies.

a
b
c



Step 8. Add the Point Load
Apply the 1 lb point load at the corner of the tip
of the plate at grid point 11, lagging 45o.

a. Use the RLOAD2 entry in combination with
the FORCE entry, and the TABLED1 entry
already defined from previous step.

b. For the FORCE entry, note that the 1 lb
force is applied at grid point 11 in the Z
direction.
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a
b



Step 9. Add the Combined Loads

Combine the pressure and point
loads using a DLOAD entry.

a. For the 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.

b
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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

c
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• 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.

a

b



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.

d. Click Open.

e. Click Run.

b
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c

de



Step 12. Review the Results in the Solution File

Elements and Grid Coordinates

TIP

To see the results open the soln7.f06 file. The three grid points of interest lie along the tip of the plate, grid points
11, 33, 55.
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Step 13. Review the Graph Results

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

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

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

WS8A - 1



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

WS8A - 2



• 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
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– 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

Load and Boundary Condition

Drive Point

Grid point 23
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Elements and Grid Coordinates

TIPBASE



• Suggested Steps

1. Open and review the input file wkshp8A.dat

2. Add conversion to viscous damping.

3. Add boundary condition.

4. Add the sinusoidal acceleration.

5. Apply enforced motion to the base of plate.

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

7. Review the MSC Nastran result using the solution file soln8a.f06.

8. Review the graph results.
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8. Review the graph results.



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.

• Parameters
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• Parameters
– ENFMETH – sets solution

to REL

– ENFMOTN – sets the
output to ABS

• Structural damping

• Integration time step



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.

a
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b



Step 3. Add Boundary Condition

To apply the base constraint:

a. Use SPC1 to constrain the base
of the plate in the X, Y
directions and all rotations.
Apply constraint at grid points
1, 12, 23, 34, 45

b. Use SPC1 to constrain grid
point 23 in the Z (3) direction.
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a
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Step 4. Add the Sinusoidal Acceleration

Apply the unit acceleration sine pulse of
250 Hz at the base (grid point 23) of
the plate in the z-direction for .004
seconds.

a. Use a TLOAD2 entry in
combination with a SPCD entry and
the given information obtain:

• Type = A, Enforced acceleration
using a large mass.

• Time = 0 to .004 secs

• Frequency = 250 HZ

• Phase angle = -90

b

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

WS8A - 9

• Phase angle = -90

b. Make sure that the DLOAD Case
Command identification number
matches the SID for the TLOAD2

c. For the SPCD, apply the unit
acceleration pulse at grid point 23,
in the Z (3) direction.

a
c



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

b. Double click the MSC Nastran icon.

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

d. Click Open.

e. Click Run.

b
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Step 7. Review the Results in the Solution File

Elements and Grid Coordinates

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

AccelerationVelocity
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Step 8. Review the Graph Results

Base acceleration at Grid
Point 23

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.
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Step 8. Review the Graph Results (Cont.)

Base displacement at Grid Point 23

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

WS8A - 14



Tip displacement at Grid Point 33

Step 8. Review the Graph Results (Cont.)
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WORKSHOP 8B
MODAL TRANSIENT RESPONSE WITH

ENFORCED ACCELERATION
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• 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
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– Plate.bdf

– Wkshp8b.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.

Drive Point

Grid point 23

Load and Boundary Condition
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Elements and Grid Coordinates

TIPBASE



• Suggested Steps

1. Open and review the input file wkshp8B.dat

2. Change the solution to modal transient response, SOL 112.

3. Add option to include residual vectors.

4. Add eigenvalue method.

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

6. Review the MSC Nastran result using the solution file soln8b.f06.

7. Review the graph results.

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

WS8B - 5



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.
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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.
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Step 3. Add Option for Residual Vectors

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

b. Double click the MSC Nastran icon.

c. Navigate to the correct directory and select the file soln8B.dat.

d. Click Open.

e. Click Run.

b
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de



Step 6. Review the Results in the Solution File
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Step 7. Review the Graph Results

Base acceleration at Grid Point 23

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.)

Base displacement at Grid Point 23

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

WS8B - 13



Step 7. Review the Graph Results (Cont.)
Tip displacement at Grid Point 33
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WORKSHOP 9A
DIRECT FREQUENCY RESPONSE
WITH ENFORCED DISPLACEMENT
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• 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

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

WS9A - 3

• 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.



• Problem Description Continued:

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

Load and Boundary Condition
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Elements and Grid Coordinates

TIP

Displacement
applied in Z
direction at grid
point 11



• Suggested Step

1. Open and review the input file wkshp9A.dat.

2. Add structural damping.

3. Add enforced motion input.

4. Add frequency steps.

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

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

7. Review the graph results
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Step 1. Open and Review Input File wkshp9A.dat

The file wkshp9A is the starting input
file to be modified.
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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.

a
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b



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

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

WS9A - 8

number for the DLOAD in the Case
Control section.

d. TABLED1 – add frequencies for loading.

a
b
c
d



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:

• First freq. = 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.

b
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Control section.

a



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

b. Double click the MSC Nastran icon.

c. Navigate to the correct directory and select the file soln9A.dat.

d. Click Open.

e. Click Run.

b
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c

de



Step 6. Review the Results in the Solution File

To view the results open the soln9a.f06 file.
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Step 7. Review the Graph Results

Displacement at loaded
corner at Grid Point 11

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.)
Displacement at center of the tip at Grid Point 33
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Step 7. Review the Graph Results (Cont.)
Displacement at opposite corner from the load at Grid Point 55
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WORKSHOP 9B
MODAL FREQUENCY RESPONSE WITH

ENFORCED DISPLACEMENT
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• 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
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• 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.

Load and Boundary Condition
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Displacement
applied in Z
direction at grid
point 11

Elements and Grid Coordinates

TIP



• Suggested Steps

1. Open and review the input file wkshp9B.dat.

2. Change the solution request to SOL111.

3. Add option to include residual vectors.

4. Add eigenvalue method.

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

6. Review the MSC Nastran result using the soln9b.f06 file.

7. Review the graph results.
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Step 1. Open and Review Input File wkshp9B.dat

The file wkshp9B.dat is the starting
input file. This is the final input file
from workshop9A. 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.
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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.
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Step 3. Add Option for Residual Vectors

Use the Case Control command
RESVEC to specify the option for
residual vectors.
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Step 4. Add the Eigenvalue Method

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. b
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a



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

b. Double click the MSC Nastran icon.

c. Navigate to the correct directory and select the file soln9B.dat.

d. Click Open.

e. Click Run.

b
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c

d
e



Step 6. Review the Results in the Solution File
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Step 7. Review the Graph Results

Displacement at loaded
corner at Grid Point 11

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.
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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
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• Workshop Objectives:

̶ Generate a shock spectrum for the plate (from workshop 1) due to a 2.0 
in/sec2 sine pulse applied at the fixed edge. Compute spectra for 0, 2, and 4
percent damping.

• Software Version

– MSC Nastran 2013

• Files Required
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• 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.

3. Add the time dependent load.

4. Add the request for calculation of spectra.

5. Add entries to specify damping and natural frequencies for oscillator

6. Add entry to correlate frequency and damping requests.

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

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

9. Review the graphical results.



Step 1. Open and Review Input File wkshp10A.dat

This is the starting input file, to be modified to
add the shock spectrum.
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The following information is already
included in the input file.

• Grid point 3000 at location (0,0,0)
and fixed in every direction and
rotation except the X direction.

• Mass as a unit mass at grid point
3000

• Integration time step



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.
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Step 3. Add the Time Dependent Load

Add the 2 in/sec2 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 = 0 to .004 sec

• Frequency = 250 HZ

• Phase angle = -90°
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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.
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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.
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a

b



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.
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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.

b
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c

d
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Step 8. Review the tabular Results

Open the soln10A.pch file to see
the tabular results of the
acceleration spectra data. This
tabular data will be used in the next
workshop.
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Step 9. Review the Graphical Results

Acceleration shock spectrum
with damping = 0

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 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

NAS102A, Workshop 10A, June 2013
Copyright© 2013 MSC.Software Corporation

WS10A - 16



WORKSHOP 10B
APPLY THE SHOCK SPECTRUM
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• 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
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– 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

2. Add the specification for shock spectrum.

3. Add Shock tables.

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

5. Review the MSC Nastran results using the solution file soln10B.f06.
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Step 1. Open and Review Input File wkshp10B.dat
The file wkshp10B.dat is the
starting input file to be
modified.

The following information is already
included in the input file.

• Model information, same as
workshop 1.

• Boundary condition for clamped
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• Boundary condition for clamped
modes

• Foundation 1000 lbs mass at base
(grid point 23 ) to stimulate
clamped modes

• RBE mass at remaining points at
the base of plate.

• SUPORT entry at Grid point 23, Z-
direction

• Lanczos method of Eigenvalue
extraction. Frequency range from 0
to 1000.

• 3% critical Modal damping

• Modal frequency range



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
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to select the SRSS method to
combined the modes.

a

b

c



Step 3. Add Shock Tables

a. First add the specification for
the shock tables using the DTI
SPECSEL entry.

b. To add the shock tables, open
the file from the previous
workshop soln10a.pch and
copy the tables to this input file
for TABLED1 TID numbers 2,
3, 4

a

b
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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.

b
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c

d
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Step 5. Review the Results in the Solution File
To review the results open the soln10b.f06 file.
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Step 5. Review the Results in the Solution File
(Cont.)
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WORKSHOP 11
RANDOM RESPONSE WITH SINGLE INPUT
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• 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
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• 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

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

55

33

y

x

9999

Frequency (Hz) G2/Hz

20 0.1

30 1

100 1

500 0.1

1000 0.1

Autospectra of the

Base Excitation
TIP

BASE
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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

1. Open and review the input file wkshp11.dat.

2. Add output plots for PSD data.

3. Add Eigenvalue method.

4. Add Modal damping.

5. Add enforced motion at Grid point 9999.

6. Add the frequency steps.

7. Add the spectral density.

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

9. Review the MSC Nastran results using the solution file soln11.f06.

10. Review the graph results.



Step 1. Open and Review Input File wkshp11.dat
This is the starting input file to be modified.

Plot a logarithmic y-axis

NAS102A, Workshop 11, June 2013
Copyright© 2013 MSC.Software Corporation

WS11 - 6

Grid point 9999 is
already defined



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.
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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.

b
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a



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

• Damping Value = .03

a



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
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d

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.

a
b
c



Step 6. Add Frequency Steps

Make sure the SIDs for the FREQ,
FREQ1, FREQ4 steps matches the
FREQUENCY identification number
in the Case Control section.
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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

• Component Y = 0

• Reference TABRDN1

• Make sure that the SID matches
the identification number for
RANDOM in the Case Control
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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.

a
b



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

b. Double click the MSC Nastran icon.

c. Navigate to the correct directory and select the file soln11.dat.

d. Click Open.

e. Click Run.

b
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c

d

e



Step 9. Review the Results in the Solution File
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Step 9. Review the Results in the Solution File
(Cont.)
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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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Step 10. Review the Graph Results (Cont.)
Acceleration response at corner of tip, Grid point 55
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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
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• 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
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• 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.

Frequency (Hz) psi/Hz Frequency (Hz) lb/Hz

20 0.1 20 0.5

30 1 30 2.5

100 1 500 2.5

500 0.1 1000 0

1000 0.1

Autospectra of Pressure Load Auto Spectra of Corner Load

Grid Coordinates and Elements

TIP
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– 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

1000 0.1

Frequency (Hz) Real Part Imaginary Part

20 -0.099619 0.007816

100 -0.498097 0.043579

500 0.070711 -0.070711

1000 0 0

Cross-Spectrum of Pressure and Corner Loads Real/Imaginary

Point load

Y

X



• Suggested Steps

1. Open and review input file wkshp12.dat.

2. Add Power Spectral Density.

3. Add Auto PSDF and CRSM displacement output.

4. Add request cross spectrum displacement output.

5. Save and run new input file in MSC Nastran.

6. Review the MSC Nastran results using the solution file soln12.f06.

7. Review the graph results.
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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.
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Step 2. Add Power Spectral Density

a. Define the power spectral density using the
RANDPS entry in combination with the
TABRND1.

b. For the RANDPS entry subcase 1 is the
pressure load and subcase 2 is the point
load.

c. To fill in the tabular information for the
TABRND1 entries use the tables on page
WS12-4.

d. Add RANDOM Case Control Command.
With the same identification number as the
RANDPS entries.

d
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RANDPS entries.

b

a

c



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
sure the value for this command
equals the SET ID number.
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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.

b
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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.

e. Click Run.

b
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Step 6. Review the Results in the Solution File
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Step 6. Review the Results in the Solution File
(Cont.)
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Step 6. Review the Results in the Solution File
(Cont.)
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Step 6. Review the Results in the Solution File
(Cont.)
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Step 7. Review the Graph Results

Pressure load displacement
response at loaded corner, grid
point 11

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.
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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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