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I\ Modal Analysis 52
[MODOPT] Mode extraction method

0

Block Lanczos
PCG Lanczos
Supernode
Subspace
Unsymmetric

Damped

5 IS S B TS B

OF. Damped

No. of modes to extract

[MXPAMND]

Expand mode shapes |:> v Yes
NMODE Mo. of modes to expand

Elcalc Calculate elem results? v Yes
[LUMPM] Use lumped mass approx? ™ Mo
[PSTRES] Incl prestress effects? [~ Mo
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I\ ANSYS Multiphysics Utility Menu [= =] =]
File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help ‘
Oz al6| sl & 7] H
Toolbar 3]
Main Menu ®| 1+ @
Preferences -
Preprocessor @—{D
B Solution 8| @
Analysis Type
Define Loads E 2
= Load Step Opts I\ Damping Specifications £ @ 3
Output Ctris Damping Specifications & mB
|: = meIFreqL:enc [ALPHAD] Mass matrix multiplier P 11 ﬁ_
ExpansionPass [BETAD] Stif. matrix multiplier 0 &
Other [DMPRAT] Constant damping ratio |
Stop Solution 154
SE Management (CMS)
Results Tracking fl> oK Cancel =
Solve 4 E
Manual Rezoning X3
Multi-field Set Up ] —
ADAMS Connection Yy
Diagnostics =
Unabridged Menu - @ |
| Pick a menu item or enter a command (SOLUTION) | mat=1 | type=2 |E

wews plxl ) Jloge Jdowd 5 is )8 e

Main Menu — Solution — Solve — Current Ls
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File Edit Format View Help
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weswk PARTICIPATION FACTOR CALCULATION *®®%% X DIRECTION
CUMULATIVE RATIO EFF.MASS
MODE FREQUENCY PERIOD PARTIC.FACTOR RATIO EFFECTIVE MASS MASS FRACTION TO TOTAL MASS
1 0.730864 1.3682 1.9134 1.000000 3.66129 0.813619 2.44086
2 1.56261 0.63996 -0. 80607 0.421265 0.649748 0.958008 0.433165
3 2.32015 0.43101 -0.43470 0.227182 0.188965 1.00000 0.125977 ||
sum 4, 50000 3. 00000
] »

wé&d}sf Q.J?us)y)) dyoo)Lo.u:
1.370 1.3682 \
0.640 0.63996 v
0.431 0.43101 ¥

AMSYS HELP.IR



55 52 00l ko b s s ylai e 5 ke asly

3O 8 ls ool ailoads anlie ¥ Jgaz jo (goue Jlo b Jdow 5l Jol> (6940 5o i polie pgo S sl

mjoul.brl-hloiepad
File Edit Format View Help

[F=N o8~

#akEk pARTICIPATION FACTOR CALC

ULATION #*#%¥%% x DIRECTION

CUMULATIVE

RATIO EFF.MASS

MODE FREQUENCY PERIOD PARTIC.FACTOR RATIO EFFECTIVE MASS MASS FRACTION TO TOTAL MASS
1 0.730864 1.3682 1.9134 1.000000 3.66129 0.813619 2.44086
2 1.56261 0.63996 -0. 80607 0.421265 0.649748 0.958008 0.433165
3 2.32015 0.43101 -0.43470 0.227182 0.188965 1.00000 0.125977
sum 4. 50000 3.00000
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I\ ANSYS Multiphysics Utility Menu

File Select List Plot PloiCirls WorkPlane Parameters Macro MenuCtrls Help
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Toolbar

SAVE_DB| RESUM_DB| aurT| |

Main Menu

Preferences
Preprocessor

B Solution

B Analysis Type

New Analysis

=
Define Loads

Load Step Opts
Physics

SE Management (CMS)
Results Tracking
Solve

Manual Rezoning
Multi-field Set Up
ADAMS Connection
Diagnostics

General Postproc

>

Cancel

(e [=]=]
|
®|
nwpreppu |
A Spectrumn Analysis E3
d_[SPOPT] Spectrum Analysis Options 8
Sptype Type of spectrum =
| {* Single-pt resp @
" Multi-pt respons Zj
C DDAM. 2l
"~ P.S.D. E
NMODE Mo. of modes for solu (&)
Elcalc Calculate elem stresses? v Yes
(for P.5.D. only)
modeReuseKey for MODE file [~ Mo

Help

Pick a menu item or enter a command (SOLUTION)

| mat=1

[type=2

e
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File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCirls Help ‘
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Toolbar

—

PrsetimrrorSyte=Prmfey = 2
SAVEiDB | RESUMJ: [SVTYP] Type of response spectr Seismic accel -
Scale factor - w

Main Menu - applied to spectrum values

Preferences [SED] Excitation direction

Preprocessor SEDX,SEDY,SEDZ

B Solution ) Coordinates of point 1 | |U | |U
Analysis Type
Define Loads - that forms line to define excitation direction

B Load Step Opts [ [rock] Rocking Spectrum
Output Ctris

CGX,CGY,CGZ
TimelFrequeng .
. Center of rotation - |g | |g | | 0 ‘
Nonlinear
=] Spectrum - for recking effect (global Cartesian)
B Single Point| omxomy,omz
Settings Angular velocity components - |g ||g ||g ‘

req Tabl
SpectrVa

Show Sta
Erase Ta |:> oK Cancel Help

Mode Col

- (global Cartesian)

Pick a menu item or enter a command (SOLUTION) | mat=1 | type=2 |E
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J\ ANSYS Multiphysics Utility Menu === =
requen aple
. ) J I\ Frequency Tabl 52
File Select List Plot PlotCirls WorkPlan
[FREQ] Frequency Table
mgg@@ﬂ g E Enter up to 20 values of  Frequency
Toolbar e ®|
FREQ2 1
SAVE_DB| RESUM_DB| QUIT| POWRGRH BN
FREQ3
e
FREQS ’21—‘
Main Menu ®| FREQG | @
Preferences =] FREQ7 D J )
Preprocessor FRE —
= Solution @ ] JQ
Analysis Type LELY o ] J 2
Define Loads FREQL0 —
= Load Step Opts D ”3_:
Output Ctris FREQLL D J o
Timel/Frequenc £ FREQ12 : —
Nonlinear FREQL2 J
= Spectrum D J
2 Single Point I FREQ14 D J
Settings FREQLS
=Y oq Table ] |
Spectr Values LELOTG o ] J
Show Status FREG1T
Erase Table EREOLS D J
Mode Combine Q l:l
ExpansionPass FREQ19 D J
Other
FREG20
Reset Options @ D J
Read LS File J
Write LS File |
Physics
M SE Mananamant (M) =l oK Cancel Help | J
Pick a menu item or enter a command (SOLUT : : Jeal=
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A\ ANSYS Multiphysics Utility Menu [ [@][=]
File Select List Plot PlotCtris WorkPlane Parameters Macro MenuCtrls Help ‘
NEEEIETRE -

Toolbar ®|

SAVE_DB| RESUM_DB| QuIT| POWRGRPH|

Main Menu

Preferences
Preprocessor
B Solution
Analysis Type
Define Loads
B Load Step Opts
Qutput Ctris
Time/Frequenc
Nonlinear
B Spectrum
B Single Point
Settings
Freq Table
Show Status
Erase Table

® =
> [1-] @
n Spectrum Values - Damping Ratio 23 i—2
SV] Spectrum Values er
Damping ratio for this curve - 0.05 I Z)
—

- in ascending order from previous ratios -
Damping ratios for previously defined curves (up to 4 total) IBI

DAMPL = 0.000
DAMP2 = 0.000
DAMP3 = 0.000
DAMP4 = 0.000 Maximum curve limit reached

oK |

Cancel |

Help |

Mode Combine —
ExpansionPass _|@~
m Nithar hd ="
| Pick a menu item or enter a command (SOLUTION) mat=1 |type=2 | real=
I\ ANSYS Multiphysics Utility Menu ===
File Select List Plot PlotCirls WorkPlane Parameters Macro MepuCtlrls Help ‘
NECEEEREEE]
Toolbar @
SAVE_DB| RESUM_DB| QuIT| POWRGRPH|
Main Menu Al [—
Preferences N\ Spectrum Values £
Preprocessor 1SV1 Spectrum Values for Damping Ratio = 0.5000E-01
= Solution FREQL = 01000 SVI = 357
Analysis Type
Define Loads FREQ2 = 1.000 SV2 = 3.57
= Load Step Opts FREQ3 = 1100 SV3 = 675
Qutput Ctris
Time/Frequenc FREQ4 = 2000 54 =
Nonlinear FREQ5 = 2100 SV5 = 1065
B Single Point i
Settings
Freq Table
|::> Spectr Values oK | Cancel | Help |
Show Status
Erase Table
Mode Combine —
ExpansionPass &I
FLNthar . o -
| Pick a menu item or enter a command (SOLUTION) | mat=1 [type=2 | real=
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Main Menu — Solution — Analysis Type — New Analysis — Modal
Main Menu — Solution — Analysis Type — Expansion pass

A\ ANSYS Multiphysics Utility Menu [ =] =]
File Select List Plot PlotCirls WorkPlane Parameters Macro MenuCirls Help ‘
Dz ale &l a2 Z &

Toolbar ®|
SAVE DB/ RESUM_DB| QUIT| POWRGRPH|

Main Menu @l Ic=

Preferences I\ Expansion Pass =

Preprocessor I[EXPASS] Expansion pass % On |

B Solution
=] Analysis Type Reduced Order Model Expansion? [~ Mo

] New Analysis

| & B

Analysis Options

Define Loads

Load Step Opts

SE Management (CMS)

Results Tracking

Solve

Manual Rezoning

Multi-field Set Up

ADAMS Connection
Diagnostics L ﬂ ﬂ
Unabridged Menu

General Postproc —
H Timallisét Dastmrs j | | = |

wlelsle

[
I 4

|2

H

Pick a menu item or enter a command (SOLUTION) mai=1 | type=2 | real=
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A\ ANSYS Multiphysics Utility Menu [ =] =]
File Select List Plot PlotCirls WorkPlane Parameters Macro MenuCirls Help ‘

Dz o s & 2| Z| %
Toolbar ®|
'SAVE DB/ RESUM_DB| QUIT| POWRGRPH |

Main Menu @| |1_

Preferences (] =
Preprocessor A
. Expand Modes
B Solution
Analysis -n":’_e [MXPAND] Expand Modes
Define Loads NMODE No. of modes to expand
= Load St'EP Opts FREQB,FREQE Frequency range
Qutput Ctris
Timel/Frequenc
=2 ExpansionPass SIGNIF Significant Threshold

g Single Expand -only valid for SPRS and DDAM _0.001
Expand Modes
4

Other Ll
Stop Solution oK | Cancel |
SE Management (CMS)
Results Tracking
Solve <2 |
Manual Rezoning —
Multi-field Set Up =y

ARAME MAannantiam hd = I

L
G

S

I
H= T # ]

-4

=
=]

Elcalc Calculate elem results? ¥ Yes

==

I
o
\l

| Pick a menu item or enter a command (SOLUTION) mat=1 | type=2 | real=
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A\ ANSYS Multiphysics Utility Menu |
File Select List Plot PlotCirls WorkPlane Parameters Macro MenuCirls Help ‘

b= ao| & & 2| Z| %

Toolbar ®|

'SAVE DB/ RESUM_DB| QUIT| POWRGRPH|
A Spectrum Analysis X -
Main Menu @ [SPOPT] Spectrum Analysis Optiens s
Preferences 1 |5ptype Type of spectrum 5
Preprocessor @+ Single-pt resp -
= Solution - M £
g Analysis Type ulti-pt respons Z|
New Analysis " D.DAM. =i
vilAnalysis Options > ~ PS.D. =
A Define Loads e
Load Step Opts NMODE Mo. of modes for solu =
Physics Elcalc Calculate elemn stresses? v Ves
SE Management (CMS)
Results Tracking {for P.5.D. only)
Solve modeReuseKey for MODE file ™ No

Manual Rezoning
Multi-field Set Up
ADAMS Connection
Diagnostics oK Cancel Help
General Postproc Q

TimeHist Postpro
m DA Tanl ] =T

Pick a menu item or enter a command (SOLUTION) | mai=1 | type=2 | real=
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A\ ANSYS Multiphysics Utility Menu [ =] =]
File Select List Plot PlotCirls WorkPlane Parameters Macro MenuCirls Help ‘
oy 200 = i T I <[

Toolbar ®|

'SAVE DB/ RESUM_DB| QUIT| POWRGRPH |

Main Menu @

Preferences =
Preprocessor
B Solution

Analysis Type

Define Loads

»

|

i
SACHENE:

2lele

= Load Step Opts
Qutput Ctris
Timel/Frequenc
Nonlinear
= Spectrum e
= Single Point
Settings
Freq Table
Spectr Values
Show Status

I\ 5RS5 Mode Combination
SIGNIF Significant threshold

LABEL Type of output
FORCETYPE Forces combined

|:>OK|

0.001

ID‘ispIacement

IModaI static

Cancel | Help |

L] =
T r R
e

Erase Table
B Mode Combine
CQC Method
GRP Method
DSUM Method
@

NRLSUM Method .

[ [2le]e

&
-

| Pick a menu item or enter a command (SOLUTION)

| mat=1 | type=2 | real=
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25 oise oyls ol a8 el T Slgs3b g, 09 Sles 5L wub General Postproc isw o aS - ol file el (o
9
Main Menu — General Postproc
ulyzo |, filee MCOM . L g ooy o3 ol o)y Jl>
Utilty Menu — File — Read input from...
duslie O Jgaz jo el Jaw sloo,S Slul> b Jolw o5 Slid olbul> polie (gooe Jlvo gl b aglis ol
g oo gl ) uu)oT 325 bl polie asloas
Main Menu — General Postproc — List Results — Nodal Solution

A\ PRNSOL Command (=23

File

|
PRINT U NODAL SOLUTION PER NODE
= POST1 NODAL DEGREE OF FREEDOM LISTING sssx
CALCULATED LOAD CASE= 5]
THE FOLLOWING DEGREE OF FREEDOM RESULIS ARE IN THE NODAL COORDPINATE SYSTEMS
NODE ug
1 8. 808
2 @.77486E-BA1
3 8.15796
4 @.24327
MAXIMUM ABSOLUTE VALUES
NODE 4

UALUE a.24327

23,00 2929 @l (e (295 Bl 09800 ala>Mo axmilix
o g o b Jlie 5 el Jas ot Slab ol anglin D Jyur

s S b ey | o plly | diekeo S olas
0.244 0.2433 Y-\
0.158 0.1580 Y-y
0.0776 0.0774 f-v

Cawds 1581 05 30 15 eyol 5l g oo |y Al Loy diloads dvolie 15 leislo a4l (b polie S0 auslie iy

10)9T
Main Menu — General Postproc — List Results — Reaction Solution

I\ PRRSOL Command |

File

|
PRINT REACTION SOLUTIONS PER NODE
s POST1 STATIC REACTION SOLUTION LISTING s¢sseses

CALCULATED LOAD CASE= a
THE FOLLOWING ¥.¥.Z SOLUTIONS ARE IN THE NODAL COORDINATE SYSTEMS
NODE F® FY FZ Mz MY MZ
1 13.933 @.08000 8. 080800
2 A.PABRA A.PBee
3 8.000a B.BB0e
4 8.P00e B.PBOe

TOTAL VALUES
UALUE 13.933 B.PB00 B.0A00A0 A.p000 a.8800 8.p0PA

W1 st el o el 13.92 KN s o 51 o] Sblie e 5 ol 13.93 KN by helos gl s 5lotie
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