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WORKSHOP 1

Model Checks
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• Workshop Objectives

– Edit a sample file to add model check commands

– Review the f06 file to become familiar with the output

• Software Version

– MSC Nastran 2013

• Files Required

– beam_sol103_10modes_template.bdf

• Problem Description

– Simple bar model
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• Suggested Steps

1. Copy and edit the template file (beam_sol103_10modes_template.bdf) to add
various model checkout commands

– Grounding Checks

– Weight Checks

– Modal Effective Mass

– Grid Point Kinetic Energy

– Element Strain Energy

2. Review the output in the f06 file

3. If there is time, try some additional checks

– Run free-free modes

– Run to a higher frequency cutoff to see if the total modal mass improves
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Model Description

L=10in

E=30E6

Nu=.3

Rho=7.4E-4

cross section as shown
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WORKSHOP 2

Complex Eigenvalue Analysis
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• Workshop Objectives

– Learn how to set up a complex eigenvalue problem using

• HESS method

• CLAN method

– Learn to perform both the direct and modal methods

• Software Version

– MSC Nastran 2013

• Files Required

– real-eigen.dat

• Problem Description

– Simple bar model with a viscous damper
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• Suggested Steps

1. Run real-eigen.dat to calculate the real eigenvalues

2. Make a copy of real-eigen.dat and modify it to perform a complex eigenvalue
analysis

a) Remove the “$” sign from the PBUSH entry to add the viscous damping (B=2.0 in
DOF 1 and 2)

b) Perform a direct complex eigenvalue analysis

i. use SOL 107

ii. Set up the appropriate CMETHOD Case Control

iii. Set up the appropriate EIGC entry

c) Use the HESS method and request 8 roots

3. Repeat step 2 using the CLAN method

4. Repeat step 3 performing a modal complex eigenvalue analysis
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Model Description



NAS102B, Workshop 2 September 2013
Copyright© 2013 MSC.Software Corporation WS2 - 6

SOLUTION FOR WORKSHOP # 2
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Output From Real Eigensolution

R E A L E I G E N V A L U E S

MODE EXTRACTION EIGENVALUE RADIANS CYCLES GENERALIZED GENERALIZED

NO. ORDER MASS STIFFNESS

1 1 2.831001E+03 5.320715E+01 8.468182E+00 1.000000E+00 2.831001E+03

2 2 3.170371E+03 5.630605E+01 8.961386E+00 1.000000E+00 3.170371E+03

3 3 6.950095E+04 2.636303E+02 4.195807E+01 1.000000E+00 6.950095E+04

4 4 6.950645E+04 2.636407E+02 4.195973E+01 1.000000E+00 6.950645E+04

5 5 7.069150E+06 2.658787E+03 4.231591E+02 1.000000E+00 7.069150E+06

6 6 1.278354E+09 3.575408E+04 5.690438E+03 1.000000E+00 1.278354E+09

7 7 2.509200E+09 5.009191E+04 7.972375E+03 1.000000E+00 2.509200E+09

8 8 8.987462E+09 9.480223E+04 1.508824E+04 1.000000E+00 8.987462E+09
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Input File – comp-eigen-hess_viscous-damping.dat
SOL 107
CEND
TITLE = A RIGID DISK ON A SHAFT
SUBTI = NEARLY MASSLESS SHAFT WITH DAMPING - viscous damping - b=2
LABEL =
$

CMETHOD = 1
DISP(PHASE) = ALL

$
BEGIN BULK
$ Tension load on shaft
FORCE 1 10 100. 0. 0. 1.
$ PARAMETERS
PARAM COUPMASS1
PARAM GRDPNT 10
PARAM POST 0
$ GEOMETRY
GRID 1 0. 0. 0. 6
.
GRID 10 0. 0. 90. 6
$ SHAFT CONNECTIVITY SPECIFICATION
CBAR 1 1 1 2 100
.
GRID 100 10. 0. 100. 123456
$ SHAFT PROPERTIES
PBAR 1 1 10. 1.6477061.647706
MAT1 1 1000000. .3 1.E-09
$ BOUNDARY CONDITIONS
CBUSH 10 10 7 0
PBUSH 10 K 1.+3 1.+3

B 2.0 2.0
CBUSH 11 11 1 0
PBUSH 11 K 1.+8 1.+8 1.+8 1.+9
$ MASS SPECIFICATIONS
CONM2 100 10 157.0-4

2.45 2.45 4.9
$ CEIGENVALUE EXTRACTION
EIGC 1 HESS MAX 8
ENDDATA
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Typical Output - comp-eigen-hess_viscous-damping.f06

• Complex Eigenvalue Table
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• Complex Eigenvectors

Typical Output - comp-eigen-hess_viscous-damping.f06
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• Complex Eigenvectors

Typical Output - comp-eigen-hess_viscous-damping.f06



NAS102B, Workshop 2 September 2013
Copyright© 2013 MSC.Software Corporation WS2 - 12

Input File – comp-eigen-clan_viscous-damping.dat
SOL 107
CEND
TITLE = A RIGID DISK ON A SHAFT
SUBTI = NEARLY MASSLESS SHAFT WITH DAMPING - viscous damping - b=2
LABEL =
$

CMETHOD = 1
DISP(PHASE) = ALL

$
BEGIN BULK
$ Tension load on shaft
FORCE 1 10 100. 0. 0. 1.
$ PARAMETERS
PARAM COUPMASS1
PARAM GRDPNT 10
PARAM POST 0
$ GEOMETRY
GRID 1 0. 0. 0. 6
.
GRID 10 0. 0. 90. 6
$ SHAFT CONNECTIVITY SPECIFICATION
CBAR 1 1 1 2 100
.
GRID 100 10. 0. 100. 123456
$ SHAFT PROPERTIES
PBAR 1 1 10. 1.6477061.647706
MAT1 1 1000000. .3 1.E-09
$ BOUNDARY CONDITIONS
CBUSH 10 10 7 0
PBUSH 10 K 1.+3 1.+3

B 2.0 2.0
CBUSH 11 11 1 0
PBUSH 11 K 1.+8 1.+8 1.+8 1.+9
$ MASS SPECIFICATIONS
CONM2 100 10 157.0-4

2.45 2.45 4.9
$ CEIGENVALUE EXTRACTION
EIGC 1 CLAN MAX 8
ENDDATA
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Typical Output - comp-eigen-clan_viscous-damping.f06

• Complex Eigenvalue Table
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• Complex Eigenvectors

Typical Output - comp-eigen-clan_viscous-damping.f06
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Input File – comp-eigen-clan-modal_viscous-damping.dat
SOL 107
CEND
TITLE = A RIGID DISK ON A SHAFT
SUBTI = NEARLY MASSLESS SHAFT WITH DAMPING - viscous damping - b=2
LABEL =
$

METHOD=100
CMETHOD = 1
DISP(PHASE) = ALL

$
BEGIN BULK
$ Tension load on shaft
FORCE 1 10 100. 0. 0. 1.
$ PARAMETERS
PARAM COUPMASS1
PARAM GRDPNT 10
PARAM POST 0
$ GEOMETRY
GRID 1 0. 0. 0. 6
.
GRID 10 0. 0. 90. 6
$ SHAFT CONNECTIVITY SPECIFICATION
CBAR 1 1 1 2 100
.
GRID 100 10. 0. 100. 123456
$ SHAFT PROPERTIES
PBAR 1 1 10. 1.6477061.647706
MAT1 1 1000000. .3 1.E-09
$ BOUNDARY CONDITIONS
CBUSH 10 10 7 0
PBUSH 10 K 1.+3 1.+3

B 2.0 2.0
CBUSH 11 11 1 0
PBUSH 11 K 1.+8 1.+8 1.+8 1.+9
$ MASS SPECIFICATIONS
CONM2 100 10 157.0-4

2.45 2.45 4.9
$ CEIGENVALUE EXTRACTION
EIGC 1 CLAN MAX 8
eigrl 100 10
ENDDATA
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Typical Output - comp-eigen-clan-modal_viscous-damping.f06

• Real Eigenvalue Table

• Complex Eigenvalue Table
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• Complex Eigenvectors

Typical Output - comp-eigen-clan-modal_viscous-damping.f06
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WORKSHOP 3

Linear Transient Analysis Using NOLINs
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Workshop 3 - Car Traveling Over A Bump

• Simulate the following car model travelling over a bump using the
NOLIN element.

3864 lbs

120”50”

4” 3 4

1 5 2

u

Velocity = 100 in/sec

u 2.0in–

u 2.0in–



k:
197.4 lb/in

394.8 lb/in

u
·

0

u
·

0






c: 1.88 lb/(in/sec)

1.88 lb/(in/sec) + 0.3 lb/(in/sec) 2
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F

Urel.

F

Urel.
.

-2.0”

Workshop 3 - Car Traveling Over A Bump (cont.)
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Workshop 3 – Input File

• Use the following partial input file as a starting point

$
$ wkshp3.dat
$
$ case control, add : nolin callout
$ plot nonlin forces
$
$ bulk data, add : transfer function to monitor relative displacements
$ nolin for springs and dampers
$ apply appropriate enforced displacement
$
ID NAS102, WORKSHOP13
SOL 109
TIME 100
CEND
TITLE= SIMPLE CAR MODEL WITH NOLINEAR
SUBTITLE= SPRINGS AND DAMPERS RUNNING OVER A BUMP
LABEL= SOL 109, CONSTANT DELTA TIME
SPC= 100
TFL= 100
NONLINEAR = 100
DLOAD = 100
TSTEP = 100
DISPLACEMENT(PLOT)= ALL
NLLOAD(PLOT)= ALL
$
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Workshop 3 – Input File (cont.)

OUTPUT(XYPLOT)
CSCALE=1.3
XAXIS= YES
YAXIS= YES
XGRID LINES= YES
YGRID LINES= YES
XTITLE= TIME (SEC)
YTITLE= VERTICAL DISPLACEMENT OF POINT 1
XYPLOT DISP/1(T2)
YTITLE= VERTICAL DISPLACEMENT OF POINT 2
XYPLOT DISP/2(T2)
YTITLE= VERTICAL DISPLACEMENT OF POINT 3
XYPLOT DISP/3(T2)
YTITLE= VERTICAL DISPLACEMENT OF POINT 4
XYPLOT DISP/4(T2)
YTITLE= VERTICAL DISPLACEMENT OF POINT 5
XYPLOT DISP/5(T2)
YTITLE= NONLINEAR FORCES AT POINT 1
XYPLOT NONLINEAR/1(T2)
YTITLE= NONLINEAR FORCES AT POINT 2
XYPLOT NONLINEAR/2(T2)
$
BEGIN BULK
PARAM,POST,-1
$
$ CARRIAGE POINTS
$
GRID, 1, , 0., 0., 0.
GRID, 2, , 120., 0., 0.
GRID, 5, , 60., 0., 0.
$
$ WHEEL POINTS
$
GRID, 3, , 0., -10., 0.
GRID, 4, , 120., -10., 0.
$

$
$ CAR CARRIAGE
$
CBAR, 5, 11, 1, 5, 0., 1., 0.
CBAR, 6, 11, 5, 2, 0., 1., 0.
PBAR, 11, 12, 10., 10., 10.
MAT1, 12, 3.0E+7, , .33
$
$ CONSTRAINTS TO ELIMINATE RIGID-BODY MODES
$
SPC1, 100, 1345, 1, 2, 5
SPC1, 100, 13456, 3, 4
$
$ SYSTEM WILL HAVE A NATURAL FREQUENCY OF 1 HZ
$ WITH CRITICAL DAMPING OF 1 PERCENT
$
CONM2, 10, 1, ,2.5
CONM2, 15, 2, ,2.5
CONM2, 20, 5, ,5.
$
CELAS2, 30, 197.4, 1, 2, 3, 2
CELAS2, 40, 197.4, 2, 2, 4, 2
$
CDAMP2, 50, 1.88, 1, 2, 3, 2
CDAMP2, 60, 1.88, 2, 2, 4, 2
$
$ INTEGRATION INFORMATION
TSTEP, 100, 200, .05, 1
$
$************************
$ insert the EPOINT's, TF's, NOLIN's TLOAD2, SPCD, etc here
$************************
$
ENDDATA
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YTITLE= VERTICAL DISPLACEMENT OF POINT 4
XYPLOT DISP/4(T2)
YTITLE= VERTICAL DISPLACEMENT OF POINT 5
XYPLOT DISP/5(T2)
YTITLE= NONLINEAR FORCES AT POINT 1
XYPLOT NONLINEAR/1(T2)
YTITLE= NONLINEAR FORCES AT POINT 2
XYPLOT NONLINEAR/2(T2)
$
BEGIN BULK
PARAM,POST,-1
$
$ CARRIAGE POINTS
$
GRID, 1, , 0., 0., 0.
GRID, 2, , 120., 0., 0.
GRID, 5, , 60., 0., 0.
$

$WHEEL POINTS
$
GRID, 3, , 0., -10., 0.
GRID, 4, , 120., -10., 0.
$
$ CAR CARRIAGE
$
CBAR, 5, 11, 1, 5, 0., 1., 0.
CBAR, 6, 11, 5, 2, 0., 1., 0.
PBAR, 11, 12, 10., 10., 10.
MAT1, 12, 3.0E+7, , .33
$

SOL 109
CEND
TITLE= SIMPLE CAR MODEL WITH NOLINEAR
SUBTITLE= SPRINGS AND DAMPERS RUNNING OVER A
BUMP
LABEL= SOL 109, CONSTANT DELTA TIME
SEALL= ALL
SPC= 100
TFL= 100
NONLINEAR = 100
DLOAD = 100
TSTEP = 100
DISPLACEMENT(PLOT)= ALL
NLLOAD(PLOT)= ALL
$
OUTPUT(XYPLOT)
CSCALE=1.3
XAXIS= YES
YAXIS= YES
XGRID LINES= YES
YGRID LINES= YES
XTITLE= TIME (SEC)
YTITLE= VERTICAL DISPLACEMENT OF POINT 1
XYPLOT DISP/1(T2)
YTITLE= VERTICAL DISPLACEMENT OF POINT 2
XYPLOT DISP/2(T2)
YTITLE= VERTICAL DISPLACEMENT OF POINT 3
XYPLOT DISP/3(T2)

Solution For Workshop 3
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$
$ CONSTRAINTS TO ELIMINATE RIGID-BODY MODES
$
SPC1, 100, 1345, 1, 2, 5
SPC1, 100, 13456, 3, 4
$
$ SYSTEM WILL HAVE A NATURAL FREQUENCY OF 1 HZ
$ WITH CRITICAL DAMPING OF 1 PERCENT
$
CONM2, 10, 1, ,2.5
CONM2, 15, 2, ,2.5
CONM2, 20, 5, ,5.
$
CELAS2, 30, 197.4, 1, 2, 3, 2
CELAS2, 40, 197.4, 2, 2, 4, 2
$
CDAMP2, 50, 1.88, 1, 2, 3, 2
CDAMP2, 60, 1.88, 2, 2, 4, 2
$
$ INTEGRATION INFORMATION
TSTEP, 100, 200, .05, 1
$
$ DEFINE EXTRA POINTS TO HOLD DIFFERENCES
$ BETWEEN WHEELS AND CARRIAGE
$
EPOINT, 101, 102
$

$ USE TRANSFER FUNCTIONS TO TRACK DIFFERENCES
$ 101= V1 - V3
$ 102= V2 - V4
$
TF, 100, 101, 0, 1., 0., 0.,
, 1, 2, -1., 0., 0.,
, 3, 2, 1., 0., 0.
$
TF, 100, 102, 0, 1., 0., 0.,
, 2, 2, -1., 0., 0.,
, 4, 2, 1., 0., 0.
$
$ ADD NONLINEAR PORTION OF SPRINGS

NOLIN1, 100, 1, 2, 197.4, 101, 0, 111
NOLIN1, 100, 2, 2, 197.4, 102, 0, 111
TABLED2, 111, -2.0,
, -1., 1., 0., 0., 1., 0.,ENDT
$
$ ADD NONLINEAR PORTION OF DAMPERS
$
NOLIN4, 100, 1, 2, -0.3, 101, 10, 2.
NOLIN4, 100, 2, 2, -0.3, 102, 10, 2.
$
$ MOVE WHEELS OVER BUMP
$
TLOAD2, 100, 222, 333, D, 0., 0.5, 1., -90.
SPCD, 222, 3, 2, 4.
SPCD, 222, 4, 2, 4.
SPC1,100,2,3,4

DELAY, 333, 4, 2, 1.2
$
ENDDATA

Solution For Workshop 3 (cont.)
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Partial Output File For Workshop 3
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Partial Output For Workshop 3 (cont.)
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Partial Output For Workshop 3 (cont.)
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Partial Output For Workshop 3 (cont.)
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Partial Output For Workshop 3 (cont.)
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Partial Output For Workshop 3 (cont.)
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Partial Output For Workshop 3 (cont.)
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Partial Output For Workshop 3 (cont.)
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WORKSHOP 4

Test Analysis Correlation
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• Workshop Objectives

– Learn how to set up a test – analysis correlation run

– Make an ASET selection and evaluate the results

– Based on the results seen, select a new ASET and evaluate

– Using the final ASET, perform a test-analysis correlation run

• Software Version

– MSC Nastran 2013

• Files Required

– ws04_step1_punch_full_model.dat

– ws04_step2_premac_first-try.dat

– ws04_step3_postmac.dat

– test_eigenvectors.pch

• Problem Description

– Simple bar model
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• Suggested Steps

1. Run ws04_step1_punch_full_model.dat to export the full FEM eigenvectors

2. Edit ws04_step2_premac_first-try.dat to identify the desired ASET grids

a) As a starting set, try grids 2, 3, 4 and 5

b) Look at the MAC and XORTHO results

3. Copy ws04_step2_premac_first-try.dat to ws04_step2_premac_second-
try.dat and repeat step 2 using grids 3, 5, 7, 9 and 11

a) Look at the MAC and XORTHO results

4. Edit ws04_step3_postmac.dat to do test – analysis correlation with the
second ASET selection punch file

a) Look at the MAC and XORTHO results
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Model Description
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SOLUTION FOR WORKSHOP 4
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Output From Step 1
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Input File – ws04_step2_premac_first-try.dat

$ Test-Analysis, Step 2
$ compare the ASET selected DOF against
$ the full FEM eigenvectors
$
SOL 103
diag 8,15
$
$ INCLUDE ALTER FOR CROSS-ORTHOGONALITY CHECKS
$
INCLUDE 'SSSALTERDIR:premaca.alt'
$
CEND
ECHO=NONE
TITLE = TEST-ANALYSIS: ANALYSIS ASET Checkout
SUBTITLE = REDUCED MODEL
LABEL = 4 POINTS
DISP = ALL
SPC=1
METHOD=100
BEGIN BULK
$
$ READ PCH FILE OF FULL MODEL
$ INCLUDE PUNCHED DISPLS. FROM Step 1, FULL RUN
INCLUDE 'ws04_step1_punch_full_model.pch'
$
PARAM POST 0
PARAM AUTOSPC YES
GRDSET, , , , , , ,345
BAROR, , , , , 0., 1., 0.

GRID 1 0.0 0.0 0.0
GRID 2 10. 0.0 0.0
GRID 3 20. 0.0 0.0
GRID 4 30. 0.0 0.0
GRID 5 40. 0.0 0.0
GRID 6 50. 0.0 0.0
GRID 7 60. 0.0 0.0
GRID 8 70. 0.0 0.0
GRID 9 80. 0.0 0.0
GRID 10 90. 0.0 0.0
GRID 11 100. 0.0 0.0
CBAR 1 1 1 2
CBAR 2 1 2 3
CBAR 3 1 3 4
CBAR 4 1 4 5
CBAR 5 1 5 6
CBAR 6 1 6 7
CBAR 7 1 7 8
CBAR 8 1 8 9
CBAR 9 1 9 10
CBAR 10 1 10 11
$ REDUCE TO TEST DOF
ASET1, 12, 2, 3, 4, 5
SPC 1 1 123456 0.0
PBAR 1 1 1.0 160.0 160.0
MAT1 1 3.+7 .3 7.7E-4
EIGRL 100 0.0 10000. 6
ENDDATA
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• Note the frequencies do not match well with the Full FEM results

• ASET based modes:

• Full FEM modes:

Output from First Try
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• Note the MAC does not indicate good reduction

– Significant off-diagonal terms and not 1.0 on all diagonals

Output from First Try (cont.)
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• Note the Self XORTHO is very poor (Large off-diagonal terms)

Output from First Try (cont.)

• Note the XORTHO is very poor (Large off-diagonal terms, non 1.0 diagonal)
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Input File – ws04_step2_premac_second-try.dat

$ Test-Analysis, Step 2
$ compare the ASET selected DOF against
$ the full FEM eigenvectors
$
SOL 103
diag 8,15
$
$ INCLUDE ALTER FOR CROSS-ORTHOGONALITY CHECKS
$
INCLUDE 'SSSALTERDIR:premaca.alt'
$
CEND
ECHO=NONE
TITLE = TEST-ANALYSIS: ANALYSIS ASET Checkout
SUBTITLE = REDUCED MODEL
LABEL = 5 POINTS
DISP = ALL
SPC=1
METHOD=100
BEGIN BULK
$
$ READ PCH FILE OF FULL MODEL
$ INCLUDE PUNCHED DISPLS. FROM Step 1, FULL RUN
INCLUDE 'ws04_step1_punch_full_model.pch'
$
PARAM POST 0
PARAM AUTOSPC YES
GRDSET, , , , , , ,345
BAROR, , , , , 0., 1., 0.

GRID 1 0.0 0.0 0.0
GRID 2 10. 0.0 0.0
GRID 3 20. 0.0 0.0
GRID 4 30. 0.0 0.0
GRID 5 40. 0.0 0.0
GRID 6 50. 0.0 0.0
GRID 7 60. 0.0 0.0
GRID 8 70. 0.0 0.0
GRID 9 80. 0.0 0.0
GRID 10 90. 0.0 0.0
GRID 11 100. 0.0 0.0
CBAR 1 1 1 2
CBAR 2 1 2 3
CBAR 3 1 3 4
CBAR 4 1 4 5
CBAR 5 1 5 6
CBAR 6 1 6 7
CBAR 7 1 7 8
CBAR 8 1 8 9
CBAR 9 1 9 10
CBAR 10 1 10 11
$ REDUCE TO TEST DOF
ASET1, 12, 3, 5, 7, 9, 11
SPC 1 1 123456 0.0
PBAR 1 1 1.0 160.0 160.0
MAT1 1 3.+7 .3 7.7E-4
EIGRL 100 0.0 10000. 6
ENDDATA
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• Note the frequencies match much more closely

• ASET based modes:

• Full FEM modes:

Output from Second Try
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• Note the MAC indicates good reduction

– Near 1.0 on the diagonal, < .1 on off-diagonal

Output from Second Try (cont.)
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• Note the Self XORTHO is very good

Output from Second Try (cont.)

• Note the XORTHO is very good
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Input File – ws04_step3_postmac.dat

$ TEST-ANALYSIS, POST TEST Correlation
SOL 100
diag 8, 15
$
$ INCLUDE ALTER FOR CROSS-ORTHOGONALITY CHECKS
$
INCLUDE 'SSSALTERDIR:postmaca.alt'
$
CEND
TITLE = TEST-ANALYSIS: POST POSTMAC1
SUBTITLE = CORRELATE TEST AND ANALYSIS MODES
LABEL = 5 POINTS
BEGIN BULK
$
$ READ PCH FILE OF ANALYSIS MODEL
$ FROM PRE-TEST RUN (ASET)
$
INCLUDE 'ws04_step2_premac_second-try.pch'
$
$
$ READ PCH FILE OF TEST DATA
$ FROM EXTERNAL FILE
$
INCLUDE 'test_eigenvectors.pch'
$
$ DEFINE GRIDS FOR TEST-ANALYSIS
$ The position doesn't matter, just the ID's
$
GRID 3
GRID 5
GRID 7
GRID 9
GRID 11
$
ENDDATA
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• Output from Step 3

– MAC results of the Full FEM Model and the Test modes

Output From Correlation Run

Note that mode 5
and mode 6 are
swapped between
the test modes and
the analysis
modes… this is
identified by the
‘near 1.0’ term
being off the
diagonal.
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• Additional output from Step 3

– MAC results of the ASET FEM Model and the Test modes

• Again, we see that mode 5 and mode 6 are swapped between the test modes and the
analysis modes

Output From Correlation Run (cont.)
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• Additional output from Step 3 (cont.)

– CHECKIT
• This represents (Ftest)

T*MASET*Ftest and is to check the quality of the test modes

• It should have 1.0 on the diagonal and less than .1 on the off diagonal

– As can be seen, the diagonal is very good, but the off-diagonal has some higher than desired values

Output From Correlation Run (cont.)
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• Additional output from Step 3 (cont.)

– ORTHO2
• This represents (Ftest)

T*MASET*FFEM and is to compare the test mode shapes with the FULL
FEM mode shapes partitioned to the ASET DOF

• It should have >.95 on the diagonal and <.1 on the off diagonal

– The criteria for what is appropriate for the diagonal and off diagonal is set by each organization, .95/.10
is commonly used… since this is comparing the FULL FEM to the test, the results will be worse

– As can be seen, the diagonal is pretty good, but the off-diagonal has a higher than desired value

– The swapped modes are also evident in the XORTHO output, as seen previously in the MAC

Output From Correlation Run (cont.)
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• Additional output from Step 3 (cont.)

– ORTHOA
• This represents (Ftest)

T*MASET*FASET and is to compare the test mode shapes with the ASET
FEM mode shapes

• It should have >.95 on the diagonal and <.1 on the off diagonal

– The criteria for what is appropriate for the diagonal and off diagonal is set by each organization,
.95/.10 is commonly used… this will often be better then the FULL FEM comparison, as it more closely
represents the test data acquisition

– As can be seen, the diagonal is very good and again, the off-diagonal has one out-of-bound term

– The swapped modes are also evident in the XORTHO output, as seen previously in the MAC

Output From Correlation Run (cont.)
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WORKSHOP 5

FRF
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• Workshop Objectives

– Learn how to generate FRF components

– Learn how to assemble FRF components

– Look at the results from the FRF runs and compared that with a single shot
frequency response run

• Software Version

– MSC Nastran 2013

• Files Required

– part10.dat

– part20.dat

– part30.dat

– frf_2a.dat

• Problem Description

– 3 components—one for each FRF run

– Assemble FRF components
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• Suggested Steps

– First, do Component 10

1. Create FRF for component 10. The model information is contained in
part10.dat

2. Apply unit load at grid point 35, component 3 and grid point 93, component 3
using the FRFXIT and FRFXIT1 entries (one for each loaded grid)

3. Define connection points at grid points 13 and 23

4. Use the output2 format

5. Request displacement, velocity, and acceleration output at grid points 13, 23,
93, and 98

6. Request stress output for element 33

7. A template to run this job is contained in frf_2a.dat
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• Suggested Steps (cont.)

– Next, do Component 20

1. Create FRF for component 20. The model information is contained in
part20.dat

2. Copy the frf_2a.dat file to frf_2b.dat as a starting point, and edit this new file

3. Apply unit load at grid point 42, component 3 and grid point 104, component
3 using the FRFXIT and FRFXIT1 entries (again, use one form for each grid)

4. Define connection points at grid points 14 and 24

5. Use the output2 format

6. Request displacement, velocity, and acceleration output at grid points 14, 24,
99, and 104

7. Request stress output for element 44
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• Suggested Steps (cont.)

– Next, do Component 30

1. Create FRF for component 30. The model information is contained in
part30.dat

2. Copy the frf_2b.dat file to frf_2c.dat as a starting point, and edit this new file

3. Apply unit load at grid point 7, component 3 and grid point 8, component 3
using the FRFXIT and FRFXIT1 entries (again, use one form for each grid)

4. Define connection points at grid points 13, 14, 23,and 24

5. Use the output2 format

6. Request displacement, velocity, and acceleration output at grid points 13,14,
23, and 24

7. Request stress output for element 44
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• Suggested Steps (cont.)

– Next, do the assembly

1. Start with frf_assembly.dat as a template for creating the assembly run

2. Read the proper op2 file via the “ASSIGN INPUTT2” command

3. In the assembly run, bring in the three .asm files generated from the 3
generation runs
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• Suggested Steps (cont.)

– Next, run the baseline file for comparison

1. Run the same job using a single shot run, use the provide file: frf-full.dat
which uses the double-headed.bdf include file

2. Compare the results at 20 hertz

3. Compare the results with the FRF run and one-shot run

• Loading at grid point 13 and response at grid point 13

• Loading at grid point 7 and response at grid point 23
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Model Description

• 3 Components

Component 10

Component 20

Component 30
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Model Description (cont.)

• Component 10
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Model Description (cont.)

• Component 20
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Model Description (cont.)

• Component 30
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SOLUTION FOR WORKSHOP # 5
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Component 10 Generation Run

• Generation run for component 10

• Unit load at grid point 35 and 93

Component 10

$

$ frf_2a.dat

$ frf for comp 10 using op2 option

$

assign output2='frf_2a_op2',unit=31,delete

SOL 108

DIAG 8,15

CEND

TITLE = generate frf for comp 10 using op2 option

SUBTITLE = FRF GENERATION FOR COMPONENT NO. 10

SET 1000 = 13,23

SET 2000 = 13,23,93,98

SET 3000 = 33

FRF(COMPID=10 compname=comp10 CONNPTS=1000,op2=31)

FREQ = 5000

DISP(phase) = 2000

velo(phase) = 2000

acce(phase) = 2000

OLOAD=ALL

STRE = 3000

BEGIN BULK

PARAM,G,0.01

FREQ,5000,10.0,20.0,30.0

FRFXIT1,3,93

frfxit 35 3 $ unit load applied at grid point 35 direction 3

$

INCLUDE 'part10.dat'

$

ENDDATA



NAS102B, Workshop 5 September 2013
Copyright© 2013 MSC.Software Corporation WS5 - 14

Component 20 Generation Run
• Generation run for component 20

• Unit load at grid point 42 and 104

Component 20

$

$ frf_2b.dat

$ frf for comp 20 using op2 option

$

assign output2='frf_2b_op2',unit=32,delete

SOL 108

DIAG 8,15

CEND

TITLE = generate frf for comp 20 using op2 option

SUBTITLE = FRF GENERATION FOR COMPONENT NO. 20

SET 1000 = 14,24

SET 2000 = 14,24,99,104

SET 3000 = 44

FRF(COMPID=20 compname=comp20 CONNPTS=1000 op2=32)

FREQ = 5000

DISP(phase) = 2000

velo(phase) = 2000

acce(phase) = 2000

OLOAD=ALL

STRE = 3000

BEGIN BULK

PARAM,G,0.01

FREQ,5000,10.0,20.0,30.0

FRFXIT1,3,104

frfxit 42 3 $ unit load applied at grid point 42 direction 3

$

INCLUDE 'part20.dat'

$

ENDDATA
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Component 30 Generation Run

• Generation run for component 30

• Unit load at grid point 7 and 8

Component 30

$

$ frf_2c.dat

$ frf for comp 30 using op2 option

$

assign output2='frf_2c_op2',unit=33,delete

SOL 108

DIAG 8,15

CEND

TITLE = generate frf for comp 30 using op2 option

SUBTITLE = FRF GENERATION FOR COMPONENT NO. 30

spc = 100

SET 1000 = 13,14,23,24

SET 3000 = 5

FRF(COMPID=30 compname=comp30 CONNPTS=1000,op2=33)

FREQ = 5000

DISP(phase) = 1000

velo(phase) = 1000

acce(phase) = 1000

OLOAD=ALL

STRE = 3000

BEGIN BULK

spc1,100,123456,1,2

PARAM,G,0.01

FREQ,5000,10.0,20.0,30.0

FRFXIT1,3,7

frfxit 8 3 $ unit load applied at grid point 8 direction 3

$

INCLUDE 'part30.dat'

$

ENDDATA
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Assembly Run

Assemby Run

$

$ frf_assembly.dat

$

assign inputt2='frf_2a_op2',unit=31

assign inputt2='frf_2b_op2',unit=32

assign inputt2='frf_2c_op2',unit=33

$

SOL 108

DIAG 8,15

CEND

TITLE = sol 108 - bring in comp 10, 20, 30 using op2 option

SUBTITLE = FRF BASED ASSEMBLY (FBA) USING THE ASM OPTION

FRF(ASM XITOUT=unitall)

DISP(phase) = ALL

STRE(phase) = ALL

BEGIN BULK

include 'frf_2a.asm'

include 'frf_2b.asm'

include 'frf_2c.asm'

ENDDATA

These output2 files were generated from the
previous 3 generation runs

These ASM files were generated from the
previous 3 generation runs

ASM describer denotes assembly (default is GEN,
for generation)
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Load at grid point 13 (T3) – Response at grid 13 (T3) at 20 Hz

• FRF Run

• One-shot Run

Results Comparison
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Load at grid point 7 (T3) – Response at grid 23 (T3) at 30 Hz

• FRF Run

• One-shot Run

Results Comparison
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WORKSHOP 6
Dynamic Collapse of a Cylinder
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• Workshop Objectives

– Nonlinear Transient Dynamic Analysis

– Large Deformation and Large Strain

– Contact analysis using rigid-deformable contact

– Elastic-plastic material

• Software Version

– MSC Nastran 2013

• Files Required

– Cylinder.bdf
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• Problem Description

– In this Exercise we analyze the dynamic collapse of a cylinder.

– The 0.08 meter long cylinder (radius = 0.02 m ; thickness = 0.0131 m)
is compressed axially by two rigid bodies, one of which is fixed, and
the other moving with a velocity of 50 m/s.

– The purpose of the analysis is to examine the stresses and
deformations.

– The cylinder is made of an elasto-plastic material with linear work
hardening. We model the cylinder here with a 100X3 mesh of 4-noded,
2D solid axisymmetric (CQUADX) elements.
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• Suggested Steps

1. Edit the file cylinder.bdf to add:

– Appropriate ANALYSIS case control callout for Nonlinear Transient

– Appropriate TSTEPNL case control callout

– TSTEPNL bulk data entry

• Use an integration step size of 1.0e-6

• Integrate for .0008 seconds

• Use Pure Full Newton stiffness update method

• Force the stiffness update for the start of every increment (hint- see the KSTEP remarks
in the QRG)

• Use Displacement and Vector Component for the Convergence criteria

• Use .01 for the displacement convergence error tolerance

2. Run the job and review the f06 file for any error messages

3. Load the XDB into Patran to look at results
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Model Description
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SOLUTION FOR WORKSHOP # 6
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Input File

NASTRAN SYSTEM(316)=19
SOL 400
CEND
TITLE = Nonlinear Transient Analysis
SUBCASE 1
STEP 1

SUBTITLE=Trans_Dynamic
ANALYSIS = NLTRAN
TSTEPNL = 1
BCONTACT = ALLBODY
DISPLACEMENT(PLOT,SORT1,REAL)=ALL
SPCFORCES(PLOT,SORT1,REAL)=ALL
STRAIN(PLOT,SORT1,REAL,VONMISES,STRCUR,BILIN)=ALL
STRESS(PLOT,SORT1,REAL,VONMISES,BILIN)=ALL
NLSTRESS(PLOT,SORT1)=ALL
BOUTPUT(PLOT,SORT1,REAL)=ALL

BEGIN BULK
PARAM POST 0
PARAM PRTMAXIM YES
BCPARA 0 NLGLUE 1 NBODIES 3 FTYPE 6
PARAM LGDISP 1
TSTEPNL 1 400 2.-6 PFNT -1 UV

.01
$ Elements and Element Properties for region : cylinder
PLPLANE 1 1
PSHLN2 1 1

C4 AXSOLID L
$ Pset: "cylinder" will be imported as: "plplane.1"
CQUADX 1 1 1 2 6 5
CQUADX 2 1 2 3 7 6
.
.
.
ENDDATA
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STS Output File
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F06 Output File, example output
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Results, Strain and Deformation (True Scale)
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Results, Stress and Deformation (True Scale)
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Results, deformation at Various Times
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WORKSHOP 7

Normal Modes Using Parts Superelements
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• Workshop Objectives

– Learn how to set up a Parts Superelement Input File

– Compare the results against a baseline non-se run

• Software Version

– MSC Nastran 2013

• Files Required

– ws07_part-se_template.dat

– plot1.blk

– prop1.blk

– se1.blk, se2.blk, se3.blk, se4.blk, se5.blk, se6.blk, se7.blk

– ws07_no-se.dat
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• Suggested Steps

1. Run the baseline no-SE file (ws07_no-se.dat)

2. Edit ws07_part-se_template.dat to set up the SE run (rename to new file)

a) Add the appropriate SUPER/METHOD entries in the case control

b) For SE 7, remember to add the SPC case control callout

c) Add the appropriate EIGRL, SPOINT and QSET1 entries within each BEGIN
SUPER section in the bulk data… for example:

eigrl,1,,,10

spoint,101,thru,116

qset1,0,101,thru,116

3. Run the edited file and review the results.

4. Compare the baseline normal modes to the residual normal modes from the
SE run
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Model Description
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Model Description (cont.)

SE 1 SE 2

SE 3 SE 4

SE 5 SE 6

SE 7

SE 0
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SOLUTION FOR WORKSHOP 7
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Output From Baseline Modes Run
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Output From Parts SE Run



NAS102B, Workshop 7 September 2013
Copyright© 2013 MSC.Software Corporation WS7 - 10

Output From Parts SE Run (cont.)
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Output From Parts SE Run (cont.)
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Output From Parts SE Run (cont.)

Residual Modes from Part SE run:

Assembly Modes from non-SE run:
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Output From Parts SE Run (cont.)

Mode 1 Mode 2

Mode 3

Mode 3
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WORKSHOP 8

OPTIMIZATION USING NORMAL
MODES
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10”

10”

Node 1 Node 2 Node 3

Node 4

Area 1 Area 2 Area 1

Elastic Modulus: 10E6

Poisson’s Ratio 0.33

Density: 0.1

Wt.-Mass Conversion 0.00259

Area 1: 1.0

Area 2: 2.0

Workshop 8 – Optimization Using Normal Modes

Minimize the weight of the following three bar truss problem.
The first mode must be between 1500-1550 Hz. The structure
must remain symmetric.

Below is a geometric representation of the truss. It also
contains the loads and boundary constraints.
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Workshop 8 - Optimization Statement

• Design variables

– The areas of the three rod elements (A1, A2, A3)

• Objective

– Minimize the weight of the truss.

• Subject to the following constraints:

– The first mode must be between 1500-1550 Hz.

– A1 = A3 to impose symmetry.
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Workshop 8 – Input File Starting Point

• Use the following partial input file (ws10_modes_template.dat) as a
starting point and edit it as needed.

$
$ ws8_modes_template.dat
$
$ executive control, add : optimization solution sequence
$
$ case control, add : type of analysis
$ appropriate case control callout
$
$ bulk data, add : design variable
$ objective function
$ constraints
$ relate design variable to property
$
SOL 200 $ OPTIMIZATION
CEND
TITLE= SYMMETRIC THREE BAR TRUSS DESIGN OPTIMIZATION - VARIATION OF D200X1
SUBTITLE= GOAL IS TO MIN WT WHILE KEEPING THE 1ST MODE BETWEEN 1500-1550 HZ
ECHO= SORT
SPC= 100
DISP(PLOT) = ALL
$
$ ***** add design objective and constraint callouts
$
$
SUBCASE 1
$
$ ***** add analysis method callout
$

METHOD= 10
$
$
BEGIN BULK
$
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$
$----------------------------------------------------------------------
$ ANALYSIS MODEL
$----------------------------------------------------------------------
$
EIGRL, 10, , , 2
PARAM, POST, -1
$
$ GRID DATA
$ 2 3 4 5 6 7 8 9 10
GRID, 1, , -10.0, 0.0, 0.0
GRID, 2, , 0.0, 0.0, 0.0
GRID, 3, , 10.0, 0.0, 0.0
GRID, 4, , 0.0, -10.0, 0.0
$ SUPPORT DATA
SPC, 100, 1, 123456, , 2, 123456
SPC, 100, 3, 123456, , 4, 3456
$ ELEMENT DATA
CROD, 1, 11, 1, 4
CROD, 2, 12, 2, 4
CROD, 3, 13, 3, 4
$ PROPERTY DATA
PROD, 11, 1, 1.0
PROD, 12, 1, 2.0
PROD, 13, 1, 1.0
MAT1, 1, 1.0E+7, , 0.33, 0.1
$
PARAM, WTMASS, .00259

$----------------------------------------------------------------------
$ DESIGN MODEL
$----------------------------------------------------------------------
$
$...DESIGN VARIABLE DEFINITION
$
$DESVAR,ID, LABEL, XINIT, XLB, XUB, DELXV(OPTIONAL)
DESVAR, 1, A1, 1.0, 0.1, 100.0
$
$ ***** add other 2 DESVAR entries
$
$
$...IMPOSE X3=X1 (LEADS TO A3=A1)
$
$DLINK, ID, DDVID, CO, CMULT, IDV1, C1, IDV2, C2, +
$+, IDV3, C3, ...
DLINK, 1, 3, 0.0, 1.0, 1 1.00
$
$...DEFINITION OF DESIGN VARIABLE TO ANALYSIS MODEL PARAMETER RELATIONS
$
$DVPREL1,ID, TYPE, PID, FID, PMIN, PMAX, CO, , +
$+, DVID1, COEF1, DVID2, COEF2, ...
DVPREL1, 10, PROD, 11, 4, , , , , +DP1
+DP1, 1, 1.0
DVPREL1, 20, PROD, 12, 4, , , , , +DP2
+DP2, 2, 1.0
$
$ ***** add last DVPREL1 entry
$
$
$...STRUCTURAL RESPONSE INDENTIFICATION
$
$DRESP1 ID LABEL RTYPE PTYPE REGION ATTA ATTB ATT1 +
$+ ATT2 ...
DRESP1 100 W WEIGHT
DRESP1 210 MODE1 EIGN 1
$
$...CONSTRAINTS
$
$DCONSTR,DCID, RID, LALLOW, UALLOW
DCONSTR, 200, 210, 8.883E7, 9.485E7
$
$...OPTIMIZATION CONTROL
$
DOPTPRM, DESMAX, 30
$
$.......2.......3.......4.......5.......6.......7.......8.......9.......0
ENDDATA

Workshop 8 – Input File Starting Point (cont.)



NAS102B, Workshop 8, September 2013
Copyright© 2013 MSC.Software Corporation WS8 - 7

$ Workshop 8, Design Optimization using Modes
$
SOL 200 $ OPTIMIZATION
CEND
TITLE= SYMMETRIC THREE BAR TRUSS DESIGN OPTIMIZATION - VARIATION OF D200X1
SUBTITLE= GOAL IS TO MIN WT WHILE KEEPING THE 1ST MODE BETWEEN 1500-1550 HZ
ECHO= SORT
SPC= 100
DISP(PLOT) = ALL
DESOBJ(MIN)= 100 $ (DESIGN OBJECTIVE = DRESP ID)
DESSUB= 200 $ DEFINE CONSTRAINT SET FOR BOTH SUBCASES
SUBCASE 1

ANALYSIS= MODES
METHOD= 10

BEGIN BULK
$
$----------------------------------------------------------------------
$ ANALYSIS MODEL
$----------------------------------------------------------------------
$
EIGRL, 10, , , 2
PARAM, POST, -1
PARAM, PATVER, 3.0
$
$ GRID DATA
$ 2 3 4 5 6 7 8 9 10
GRID, 1, , -10.0, 0.0, 0.0
GRID, 2, , 0.0, 0.0, 0.0
GRID, 3, , 10.0, 0.0, 0.0
GRID, 4, , 0.0, -10.0, 0.0
$ SUPPORT DATA
SPC, 100, 1, 123456, , 2, 123456
SPC, 100, 3, 123456, , 4, 3456
$ ELEMENT DATA
CROD, 1, 11, 1, 4
CROD, 2, 12, 2, 4
CROD, 3, 13, 3, 4
$ PROPERTY DATA
PROD, 11, 1, 1.0
PROD, 12, 1, 2.0
PROD, 13, 1, 1.0
MAT1, 1, 1.0E+7, , 0.33, 0.1
$
PARAM, WTMASS, .00259

Solution for Workshop 8
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$
$----------------------------------------------------------------------
$ DESIGN MODEL
$----------------------------------------------------------------------
$
$...DESIGN VARIABLE DEFINITION
$
$DESVAR,ID, LABEL, XINIT, XLB, XUB, DELXV(OPTIONAL)
DESVAR, 1, A1, 1.0, 0.1, 100.0
DESVAR, 2, A2, 2.0, 0.1, 100.0
DESVAR, 3, A3, 1.0, 0.1, 100.0
$
$...IMPOSE X3=X1 (LEADS TO A3=A1)
$
$DLINK, ID, DDVID, CO, CMULT, IDV1, C1, IDV2, C2, +
$+, IDV3, C3, ...
DLINK, 1, 3, 0.0, 1.0, 1 1.00
$
$...DEFINITION OF DESIGN VARIABLE TO ANALYSIS MODEL PARAMETER RELATIONS
$
$DVPREL1,ID, TYPE, PID, FID, PMIN, PMAX, CO, , +
$+, DVID1, COEF1, DVID2, COEF2, ...
DVPREL1, 10, PROD, 11, 4, , , , , +DP1
+DP1, 1, 1.0
DVPREL1, 20, PROD, 12, 4, , , , , +DP2
+DP2, 2, 1.0
DVPREL1, 30, PROD, 13, 4, , , , , +DP3
+DP3, 3, 1.0
$
$...STRUCTURAL RESPONSE INDENTIFICATION
$
$DRESP1 ID LABEL RTYPE PTYPE REGION ATTA ATTB ATT1 +
$+ ATT2 ...
DRESP1 100 W WEIGHT
DRESP1 210 MODE1 EIGN 1
$
$...CONSTRAINTS
$
$DCONSTR,DCID, RID, LALLOW, UALLOW
DCONSTR, 200, 210, 8.883E7, 9.485E7
$
$...OPTIMIZATION CONTROL
$
DOPTPRM, DESMAX, 30
$
ENDDATA

Solution for Workshop 8 (cont.)



NAS102B, Workshop 8, September 2013
Copyright© 2013 MSC.Software Corporation WS8 - 9

Solution for Workshop 8 (cont.)
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Solution for Workshop 8 (cont.)
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Solution for Workshop 8 (cont.)
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WORKSHOP 9

Monitor Points
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Problem Definition

• Example problem s111m13.dat is a modal frequency response
model that contains MONPNT1, MONPNT3, and MONDSP1 entries.
There are two subcases for a central load. The 1st subcase is
shown in Figure below.

• Run the file and review the results
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User Input File - Case Control Section
and 15k form $nastran f04=6
$ DEC/CMS
$ *1 15-JUN-1990 17:05:27 CMSMGR "66B PLUS/G 66B/ Initial installation

of TPL test problems"
$ DEC/CMS REPLACEMENT HISTORY, Element BST10A.DAT
NASTRAN PREFOPT=2,SYSTEM(20)=0
$ id msc, s111m13d.dat $ mdr4 10-Feb-2009 ehj
$id msc, mondsp1.dat $ ehj/klk v2006 22-Jul-2006
$ Modified 16-Aug-2007 v2007 ehj
$id msc, q9292981.dat $ v2005 klk 1-Mar-2005
$ id msc, q9292981.dat $ v2005 klk 1-Mar-2005
$id msc, q8610951.dat $ v2005 tin 28-Jan-2005
DIAG 8,15,56 $
SOL 111
$
$$
CEND
TITLE = Frequency response TEST OF SQUARE SURFACE with monitor point
SUBTITLE = 10 X 10 MESH
SPC = 12
sdamping=12
$DISP = ALL
set 999 = 110902
disp(sort2) = 999
$acce(sort2)=all
method = 1
ECHO = unSORT
MONITOR = ALL
$STRESS=ALL
freq = 10
subcase 1
label = static load
dload = 14
$DISP = ALL
$STRESS=ALL
subcase 3
label = gravity load
dload = 20
$DISP = ALL
$STRESS=ALL
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User Input File - Bulk Data Section
BEGIN BULK
tabdmp1 12

0.0 .05 100000. 0.05 endt
$AERO, 0, 34000., 4000., 1.21E-12
eigrl,1,,,10
rload1,14,14,,,101
rload1,20,20,,,101
tabled1,101
,0.,1.,10000.,1.,endt
freq1,10,100.,100.,3
$ TURN OFF RESEQUENCER
PARAM NEWSEQ -1
$
CORD1R 52 1 2 3
GRID 110000 6
GRID 110010 20. 6
GRID 111010 20. 20. 6
GRID 111000 20. 6
GRIDG 11 6 10 110000 110010 111010

+GR1
+GR1 10 111000
FORCE 13 110505 4. 1.
FORCE 14 110505 8. 1.
FORCE 20 110505 16. 1.
SPCG 12 11 12345 0000 0010
SPCG 12 11 12345 1000 1010
MAT1 1001 3.0+7 11.538+6 .1
param,wtmass,.00259
PSHELL 101 1001 1.0 1001
CGEN QUAD4 1100001 101 11
MONPNT1 MPT11 This is the first MONPNT1

123456 PLATE1 52 1. 2. 3.0
MONPNT1 MPT12 This is the second MONPNT1

123456 PLATE2 20. 20. 0.0
AECOMP PLATE1 SET1 1 2
AECOMP PLATE2 SET1 1
SET1 1 110000 110010 111010 111000
SET1 2 110505
MONDSP1 DISP2 This is a displacement monitor point

123456 PLATE3 52 1. 2. 3.
$
MONDSP1 DISPref This should match grid 110902

123456 point1 4. 18. 0. 123456
aecomp point1 set1 110902
set1 110902 110902

$
$MONDSP1 DISP1 This is a displacement monitor point
$ 123456 PLATE4 0. 0. 0.
AECOMP PLATE3 SET1 3 4
$AECOMP PLATE4 SET1 3 4
SET1 3 110901 110902 110903 110904 110905
SET1 4 110801 110802 110803
$MONPNT2 MPT22 This is a STRESS-MONPT2 monitor point
$ STRESS QUAD4 SY1 1100082
$MONPNT2 MP2TST5 This is the fifth test of the monpnt2 card
$ STRESS QUAD4 SX1 1100097
$MONPNT2 MP2TST6 This is the sixth test of the monpnt2 card
$ STRESS QUAD4 SZ1 1100100
MONPNT3 MPT31 This is the first MONPT3

123456 5 6 1. 2. 3.
MONPNT3 MPT41 This is the second MONPT3

123456 3 4 1. 2. 3.
SET1 5 110901 119992 110903 110904 110905
SET1 6 1100081 9999980
GRID 1 10.
GRID 2 10.
GRID 3 10.
ENDDATA
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Partial Output File - F06

STATIC LOAD SUBCASE 1

S T R U C T U R A L M O N I T O R P O I N T D I S P L A C E M E N T S

(REAL/IMAGINARY)

MONITOR POINT NAME = DISP2 COMPONENT = 123456 GENERAL SUBCASE NO. 1

LABEL = THIS IS A DISPLACEMENT MONITOR POINT

CP = 52 X = 1.000000E+00 Y = 2.000000E+00 Z = 3.000000E+00 CD = 52

FREQUENCY T1 T2 T3 R1 R2 R3

------------ ------------ ------------ ------------ ------------ ------------ ------------

1.000000E+02 9.331630E-06 7.714264E-06 1.142239E-06 3.345541E-07 -4.731310E-07 4.621815E-07

-5.560066E-08 -4.663981E-08 -6.488654E-09 -1.900483E-09 2.687689E-09 -3.033787E-09

2.000000E+02 9.721770E-06 8.044613E-06 1.186316E-06 3.474638E-07 -4.913880E-07 4.847471E-07

-1.203002E-07 -1.010250E-07 -1.398631E-08 -4.096495E-09 5.793319E-09 -6.610803E-09

3.000000E+02 1.044643E-05 8.658742E-06 1.267942E-06 3.713716E-07 -5.251988E-07 5.268791E-07

-2.072620E-07 -1.743763E-07 -2.394549E-08 -7.013472E-09 9.918547E-09 -1.152342E-08

4.000000E+02 1.165478E-05 9.684080E-06 1.403449E-06 4.110607E-07 -5.813276E-07 5.976722E-07

-3.416177E-07 -2.881529E-07 -3.912291E-08 -1.145883E-08 1.620524E-08 -1.929935E-08
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STATIC LOAD SUBCASE 1

S T R U C T U R A L M O N I T O R P O I N T D I S P L A C E M E N T S

(REAL/IMAGINARY)

MONITOR POINT NAME = DISPREF COMPONENT = 123456 GENERAL SUBCASE NO. 1

LABEL = THIS SHOULD MATCH GRID 110902

CP = 0 X = 4.000000E+00 Y = 1.800000E+01 Z = 0.000000E+00 CD = 0

FREQUENCY T1 T2 T3 R1 R2 R3

------------ ------------ ------------ ------------ ------------ ------------ ------------

1.000000E+02 -2.266899E-16 6.340627E-17 6.134659E-07 -5.654550E-07 -5.357583E-08 0.000000E+00

-7.858230E-19 6.725395E-20 -3.891078E-09 3.566681E-09 9.811468E-11 0.000000E+00

2.000000E+02 -2.254382E-16 6.326737E-17 6.417602E-07 -5.912814E-07 -5.318035E-08 0.000000E+00

-1.576553E-18 1.350999E-19 -8.452305E-09 7.744707E-09 1.722514E-10 0.000000E+00

3.000000E+02 -2.233463E-16 6.303516E-17 6.944417E-07 -6.393656E-07 -5.225575E-08 0.000000E+00

-2.377141E-18 2.041351E-19 -1.465663E-08 1.342171E-08 1.820249E-10 0.000000E+00

4.000000E+02 -2.204056E-16 6.270858E-17 7.825979E-07 -7.198230E-07 -5.024258E-08 0.000000E+00

-3.192622E-18 2.749670E-19 -2.436954E-08 2.229969E-08 3.726731E-11 0.000000E+00

Partial Output File - F06 (cont.)
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STATIC LOAD SUBCASE 1

S T R U C T U R A L M O N I T O R P O I N T I N T E G R A T E D L O A D S (MONPNT1)

(REAL/IMAGINARY)

MONITOR POINT NAME = MPT11 COMPONENT = CX GENERAL SUBCASE NO. 1

LABEL = THIS IS THE FIRST MONPNT1

CP = 52 X = 1.000000E+00 Y = 2.000000E+00 Z = 3.000000E+00 CD = 52

FREQUENCY INERTIAL EXTERNAL FLEXIBLE GUST TOTAL TOTAL

INCREMENT AERO

------------ ------------ ------------ ------------ ------------ ------------ ------------

1.000000E+02 -2.227723E-05 6.531973E+00 0.000000E+00 6.531950E+00

1.155847E-07 0.000000E+00 0.000000E+00 1.155847E-07

2.000000E+02 -9.175640E-05 6.531973E+00 0.000000E+00 6.531881E+00

9.786321E-07 0.000000E+00 0.000000E+00 9.786321E-07

3.000000E+02 -2.172930E-04 6.531973E+00 0.000000E+00 6.531755E+00

3.654058E-06 0.000000E+00 0.000000E+00 3.654058E-06

4.000000E+02 -4.174524E-04 6.531973E+00 0.000000E+00 6.531556E+00

1.014130E-05 0.000000E+00 0.000000E+00 1.014130E-05

Partial Output File - F06 (cont.)
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STATIC LOAD SUBCASE 1

S T R U C T U R A L M O N I T O R P O I N T I N T E G R A T E D L O A D S (MONPNT1)

(REAL/IMAGINARY)

MONITOR POINT NAME = MPT11 COMPONENT = CMX GENERAL SUBCASE NO. 1

LABEL = THIS IS THE FIRST MONPNT1

CP = 52 X = 1.000000E+00 Y = 2.000000E+00 Z = 3.000000E+00 CD = 52

FREQUENCY INERTIAL EXTERNAL FLEXIBLE GUST TOTAL TOTAL

INCREMENT AERO

------------ ------------ ------------ ------------ ------------ ------------ ------------

1.000000E+02 2.869013E-04 -1.880346E+01 0.000000E+00 -1.880317E+01

-1.488579E-06 0.000000E+00 0.000000E+00 -1.488579E-06

2.000000E+02 1.181701E-03 -1.880346E+01 0.000000E+00 -1.880227E+01

-1.260349E-05 0.000000E+00 0.000000E+00 -1.260349E-05

3.000000E+02 2.798447E-03 -1.880346E+01 0.000000E+00 -1.880066E+01

-4.705944E-05 0.000000E+00 0.000000E+00 -4.705944E-05

4.000000E+02 5.376236E-03 -1.880346E+01 0.000000E+00 -1.879808E+01

-1.306065E-04 0.000000E+00 0.000000E+00 -1.306065E-04

Partial Output File - F06 (cont.)
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STATIC LOAD SUBCASE 1

S T R U C T U R A L M O N I T O R P O I N T I N T E G R A T E D L O A D S (MONPNT1)

(REAL/IMAGINARY)

MONITOR POINT NAME = MPT12 COMPONENT = CX GENERAL SUBCASE NO. 1

LABEL = THIS IS THE SECOND MONPNT1

CP = 0 X = 2.000000E+01 Y = 2.000000E+01 Z = 0.000000E+00 CD = 0

FREQUENCY INERTIAL EXTERNAL FLEXIBLE GUST TOTAL TOTAL

INCREMENT AERO

------------ ------------ ------------ ------------ ------------ ------------ ------------

1.000000E+02 -8.893522E-15 0.000000E+00 0.000000E+00 -8.893522E-15

9.754059E-18 0.000000E+00 0.000000E+00 9.754059E-18

2.000000E+02 -3.564941E-14 0.000000E+00 0.000000E+00 -3.564941E-14

7.841858E-17 0.000000E+00 0.000000E+00 7.841858E-17

3.000000E+02 -8.049498E-14 0.000000E+00 0.000000E+00 -8.049498E-14

2.668470E-16 0.000000E+00 0.000000E+00 2.668470E-16

4.000000E+02 -1.438134E-13 0.000000E+00 0.000000E+00 -1.438134E-13

6.398367E-16 0.000000E+00 0.000000E+00 6.398367E-16

Partial Output File - F06 (cont.)
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STATIC LOAD SUBCASE 1

S T R U C T U R A L M O N I T O R P O I N T I N T E G R A T E D L O A D S (MONPNT1)

(REAL/IMAGINARY)

MONITOR POINT NAME = MPT12 COMPONENT = CMX GENERAL SUBCASE NO. 1

LABEL = THIS IS THE SECOND MONPNT1

CP = 0 X = 2.000000E+01 Y = 2.000000E+01 Z = 0.000000E+00 CD = 0

FREQUENCY INERTIAL EXTERNAL FLEXIBLE GUST TOTAL TOTAL

INCREMENT AERO

------------ ------------ ------------ ------------ ------------ ------------ ------------

1.000000E+02 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00

0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00

2.000000E+02 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00

0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00

3.000000E+02 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00

0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00

4.000000E+02 0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00

0.000000E+00 0.000000E+00 0.000000E+00 0.000000E+00

Partial Output File - F06 (cont.)
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STATIC LOAD SUBCASE 1

S T R U C T U R A L I N T E G R A T E D F R E E B O D Y M O N I T O R P O I N T L O A D S
(MONPNT3)

(REAL/IMAGINARY)

MONITOR POINT NAME = MPT31 COMPONENT = CX SUBCASE NO. 1

LABEL = THIS IS THE FIRST MONPT3

CP = 0 X = 1.000000E+00 Y = 2.000000E+00 Z = 3.000000E+00

FREQUENCY RESULTANT

------------ ------------

1.000000E+02 -9.437375E-09

-2.202706E-11

2.000000E+02 -9.402346E-09

-4.418799E-11

3.000000E+02 -9.343811E-09

-6.661769E-11

4.000000E+02 -9.261545E-09

-8.945327E-11

Partial Output File - F06 (cont.)
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STATIC LOAD SUBCASE 1

S T R U C T U R A L I N T E G R A T E D F R E E B O D Y M O N I T O R P O I N T L O A D S
(MONPNT3)

(REAL/IMAGINARY)

MONITOR POINT NAME = MPT31 COMPONENT = CMX SUBCASE NO. 1

LABEL = THIS IS THE FIRST MONPT3

CP = 0 X = 1.000000E+00 Y = 2.000000E+00 Z = 3.000000E+00

FREQUENCY RESULTANT

------------ ------------

1.000000E+02 4.460948E+00

-2.557972E-02

2.000000E+02 4.733721E+00

-5.800123E-02

3.000000E+02 5.244946E+00

-1.072007E-01

4.000000E+02 6.108082E+00

-1.922249E-01

Partial Output File - F06 (cont.)
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