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Tnbl AUHaAMU4YEeCKUX npoueccosB

Deterministi
C
Periodic Transient
Simple Shoc
Harmoni Spedtr
c a
Rando
LI
Stationary Nonstationary
Ergodic
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AHanu3 oTKNMuKa Ha cnyvyamHoe
BO34eucTBue

Cny4yauHble KonebGaHuna — 3To KonebaHus, KOTOpble MOryT ObITb
ONMUCaHbl TONbLKO CTaTUCTUYECKU. MX UCTUHHOE 3HaYeHue B
KOHKPETHbIXK MOMEHT BPEMEeHU HEN3BECTHO, Yero HemMb35 CKa3aTb O
BEPOATHOCTU NpeBbILLEHNA onpeaeneHHOro yYpoBHS.

Mpumepbl: NnepemeLleHne NOYBLI NPY 3eMneTpsaceHnn, ONoKTyaLmnm
AaBfeHNs BOKPYr CamMONeToB M BbICOKUX 3AaHUN, aKycTU4ecKoe
BO34eMNCTBMeE LlyMa paKkeTHbIX U aBUagBurartenemn.

MSC.Nastran BbInonHsieT aHanu3 OoTKNMKa Ha criy4yanHoe BO3AenucTBue
KaK nmocmnpoueccuH2 aHanu3sa 4actoTHoro otknuka. UcxogHon
UHopMaLmen ABMNAIOTCA pe3ynbTaTbl aHarin3a YaCTOTHOIMO OTKIIMKa U
3apaHHble Nonb3oBaTeneM Harpysku B (popme aBTO- U B3aMMHbIX
cneKkTpasribHbIX MNOTHOCTEU. Pe3ynbraThl pacyeTa — cnekTparbHble
NAOTHOCTU, aBTOKOppENnALUNOHHbIe PYHKLUUN, 3HAYEHUS YaCcTOTbl
NMOJIOXKUTENbHbIX Nepece4yeHU HyNeBOro YpoBHA U
cpeAHeKBagpaTU4YeCKue OTKITOHEeHUS1 OTKITUKOB.

Teopuro cm.: Random Vibration in Mechanical Systems, by S. H.
Crandall and W. D. Mark, Academic Press, 1963.

OononHutenbHaa nHdopmauusa - B MSC.Nastran Advanced Dynamics
User’s Guide.
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Teopusa cnyvyamHbIX NpoLECCOB

e CywecTBYHOT pa3nnyHbie POPMYNNPOBKN XapaKTePUCTUK
criyvamHbIX npoueccoB. byabte BHMMaTesbHbI NpuU
ncnonb3oBaHum MSC.Nastran (cm. MSC.Nastran
Advanced Dynamics User’s Guide v kHury beHpgaTta m
NMupcona [13] ona nOHMMaHUA COOTBETCTBYHOLLNX
cdopmMynupoBoOK).

e [lpn aHanu3e OTKNMKa Ha cny4YyanHoe BO3AeucTBue C
nomowbio MSC.Nastran npegnonaraetca 3proanMvyHoCTb
npoLeccoB.

e [lomxHa ObITb AICHOCTb B MNOHATUAX aBTOKOppenauun,
aBTOCMeKkTpa (crnekTpa MOLWHOCTHU), B3aMMHOMW Koppensiuuu
N KpoccChneKTpa.

e CpegHeKkBagpaTn4yHoe OTKIIOHEeHUe (3Ha4YeHune) n
KaXyLlasicA 4aCcToTa — OCHOBHbIe CTaTUCTUYECKUe
XapaKTepucTuKn npouecca.
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[MTpuMepbI cnyvYanHbIX NpoLeccoB
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[MTpumep aHCaMONA 3proanvyecKnx
CJZly4auHbIX NpoLLecCoB
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ABTOKOppensauusa n aBTOCMNEeKTP

ABTOKOppenaunoHHasa PyHKUUSA:

Ri(v) = _lim [ u(Buy(t-t)ckn
J T

TJ 0 )
NpumeyaHue: Rj(o) - Aaucnepcus uj(t).
®yHKLUUA aBTOCNEKTpa (CNeKTp, criekmpasibHass NJ1I0MHOCMb):

_ T -iot |2
S (®) lim T‘J'Ouj(t)e dt‘

T o
Npeobpa3oBaHue Pypue:

Rj(’t) = zinj:: Sj(o) )cos (o 1)dw

Oucnepcus:

2 _ _ 1
y®° =Ry(0) =] Sj(0)do
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ABTOKOppensauusa n aBTOCMNEeKTP

e Kaxyuiasacsa yactora (4acTtota nepeceyeHusi HyfNeBoro
ypoBHSA) N :

0 2
[ (0/21)7S:(0)do
N 2 _°0 J
0 s (o)
(O
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BbiluncrneHue oTKNnuKa NMHEenHOU CUCTEeMbIl Ha
aproguyeckoe criyyamHoe Bo3geucTteme

Uj (o)

™

F; (@)
e U3 aHanuns3a 4acToTHOro OTKIIMKa
uj(oo) = Hja((o)- Fa(oo)
roe Hja((o) -nepeparoyHasn pyHkumus ot Bxoaa F_ k Bbixoay u;.
e [lpn HaNU4YMM HEeCKOJSIbKUX BXOAO0B

uj(co) = Hja(m )Fa(w) +Hjb(co)Fb(0)) +...
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CnekTparnbHble COOTHOLWEHUA ANnAa NMIMHENHOW
CUCTEeMbl C MHOFTMMUM BXO4aMU U BbIXoO4aMu

e B maTpuyHoun chopme umeem ~ -
F., (o)
uj(co) =[ Hja((o) Hjb((o) e ] J F, (co)>

e ABTOCMNEKTpP Ha BbixoAe paBeH
e Fa ((!))\ H*ja
Sujuj = [ Hja Hjb .- 1| F (0)] [F" (0)F* (®)...] H*jb
<.y 3 . -
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CnekTparnbHble COOTHOLWEHUA ANnAa NMIMHENHOW
CUCTEeMbl C MHOFTMMUM BXO4aMU U BbIXoO4aMu

CI'IeKTpa.ﬂbele XapaKTepuctmukm Ha Bxopage

TFa(oa) F*a(m) = Saa((o)

TFa((o )F*b((o) = Sab((o)

TFb(oo )F*b((o) = Sbb(co)

CCHGKTpaHbeIe XapakKTepuCcTtmukm npm MHOrMxX Bxoaax v Bbixoanax.

S yjuj(©) = Hil" ()
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CnekTparnbHble COOTHOLWEHUA ANnAa NMIMHENHOW
CUCTEeMbl C MHOFTMMUM BXO4aMU U BbIXoO4aMu

T
[H] =

--\.§ §

BxoaHas CcneKkTpalnbHasA MmaTpuula
’S_(0) S_(0)... )
[S], = | S,.(® S, (0)..

M ee cneuyuanbHble CBOUCTBA
Sab(w) = Sba*(oa)

Saa(®), Spp(®) =real>0
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CnekTparnbHble COOTHOLWEHUA ANnAa NMIMHENHOW
CUCTEeMbl C MHOFTMMUM BXO4aMU U BbIXoO4aMu

e OObLIYHO UCNOSb3yeMble YaCTHble cry4yau
e AHanuns c ogHUM BXOAOM (MOSTHOCTLIO KOppennpoBaHHbIN BXOA)

Sujuj©@) = [Hja(©)]*S5()

e HeckonbKo HekoppenupoBaHHbIX BO34EeNCTBUMN

Sujuj®) = |"'ja(°°)|25aa<®) +|“jb(°’>|25bb(w> +...
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AHanu3 oTKNMuKa Ha cnyvyamHoe
Bo3aencteue B MSC.Nastran

e [Ipednonazaemcsi, YTO pe3ynbTaT aHanm3a 4acToTHOro
OTKJIMKa - Hja(m). BbluncneHue

Hio(0) = uj(0)/Fa(0)

He NPpon3BoaAUTCA.

e B cnyyae Heo6xoAMMOCTU BbIYNCIEHUSA H (0) 3apaBanTe
F(o) =1,0.
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NAS102

Power S pectral Density S pecification RANDPS

Defines load set power spectral density factors for use in random analysis having the frequency dependent for

S(k(F) = 0( + IY)G(F)

Format:

1 2 3 4 5 6 7 8 9 10
[Ranops] sio [ ] [ k [ x [ vy [ 7o RS
Example:
lRaNDPs] 5 [ 3 | 7 [ 2 [ 25 | 4 | I I |
Field Contents
SID Random analysis set identification number. (Integer > 0).

J S ubcase identification number of the excited load set. (Integer > 0).

K Subcase identification number of the applied load set. (Integerw= 0; K ] ).
XY Components of the complex number. (Real).

TID Identification number of a TABRNDiI entry that defines G(F). (Integer> 0).
Remarks

S et identification numbers must be selected with the Case Control command (RANDOM =SID).
For auto spectral density, ] =K, X must be greater than zero and Y must be equal to zero.
ForTID =0, G(F) =1.0.

RANDPS may only reference subcases included within a single loop (a change in direct matrix
input is not allowed).

See Section 4.5.2 of the MSC.Nastran Handbook for Dynamic Analysis for a discussion of random
analysis.

{Continued)

Bulk Data Entry
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Power Spectral Density Specification RANDPS

0. In the case of cyclic symmetry Solution Sequences 88 and 118, | and K must refer to the coded
subcase IDs. See the MSC.Nastran Reference Manual, Chapter 15 for the coding procedure.

7. In superelement analysis, | and K must refer to the superelement subcases. Forexample, if
superelement 10 has SUBCASESs 1 and 2 and superelement 20 has SUBCASEs 3 and 4, then a
separate RANDP S entry is required for each superelemert, even though X, Y, an

Bulk Data Entry
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NAS102

Power S pectral Density Table TAB RND].

Defines power s pectral density as a tabular function of frequency for use in random analysis. Referenced by
the RANDPS entry.

Bulk Data E"t"’c\ MECHANICAL

Format
1 2 3 4 5 6 7 8 9 10
TABRND1 TID XAXIS YAXIS
fl gl 2 o2 3 g3 -efc.-
Example:
TABRND1 3
2.5 0.01057 2.6 0.01362 | ENDT
Fidd Contents
TID Table identification number. (Integeru0)
XAXIS S pecifies a linear or logarithmic interpolation for the x-axis. (Character: ‘LINEAR” or
“LOG"; Default=LINEAR")
YAXIS S pecifies a linear or logarithmic interpolation for the y-axis. (Character: ‘LINEAR” or
“10G"; Default="LINEAR")
fi Frequency value in cycles perunittime. (Real > 0.0)
gi P ower spectral density. (Real)
Remaris:
1 The fi must be in either ascending or descending order, but not both.
2. Dis continuities may be s pecified between any two points except the two starting points or two end
points. For example in Figure discontinuities are allowed only between points f2 through 7.
Also, if g is evaluated at a discontinuity, then the average value of g is used. In Figure, the value
of g at f=f3 is g={g3+gd)f2. If the y-axis is a LOG axis then the jump at the discontinuity is
evaluated as y=,/ y3vya.
3. At least two entries must be present.
4, Any fi-gi pair may be ignored by placing ‘SKIP” in either of the two fields used for that entry.
5. The end of the table is indicated by the existence of “ENDT” in either of the two fields following the
last entry. An emoris detected if any continuations follow the entry containing the end-of-table flag
‘ENDT”".
{Continued)
[ekabpb 2001, CTp. 14-19 MS
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P ower S pectral Density Table TABRND].

TABRND1 uses the algorithm

g=grl

where f is input to the table and g is retumed. The table look-up is performed using linear
interpolation within the table and linear extrapolation outside the table using the two starting or end
points. See Figure. No waming messages are issued if

where f is input to the table and g is retumed. The table look-up is performed using linear
interpolation within the table and linear extrapolation outside the table using the two starting or end
points. See Figure. No waming messages are issued if

9
Discontinuity
' - Discontnuity

Linear
E xtra polation .
of Segment B 3 | !

: poNEY

! 1 | |

| | | | |

[ (IR [ [, R

| } y f

I fl f2 3, f5 fe f7,

f

Figure L. Example of Table E xirapolation and Discontinuity.

For auto spectral density, the value of g retumed must be greater than or equal to zero, as shown
in Remark 6.

Bulk Data Entry
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YnpaBneHue peweHnemM npu aHanuse
OTKSIUKa Ha criy4YyanHoe Bo3aencreue

Executive Control Section
SOL (BbIOMpaeTcs B COOTBETCTBUE C METOAOM aHarimsa 4YaCTOTHOIMoO OTKIIMKA)

Structured
Solution
Direct 108
Modal 111

Case Control Section

RANDOM (numnuymanunsunpyet onepatopbl RANDPS, RANDT B Bulk Data
Section u gonxeH 6bITb enepedu onepatopoB SUBCASE)
Bulk Data Section
RANDPS (3apgaeT 3Ha4yeHUs cneKkTpanbHOMN NIIOTHOCTU MOLLHOCTM)
RANDT1 (3apaeT BpeMeHHble CABUIU AN BblYUCIIEHUSNA
aBTOKOppensaAuMoOHHOU PYHKLUMN)
NAS102 Oeka6bpb 2001, Ctp. 14-21 MSC\\NSIECLI:,?:MOISQL
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PekoMmeHaauuu no BbINONTHEHUIO
pacyeTa

B OonblMHCTBE crny4YyaeB CNeKTp 3a4aloT B
norapunpmuyeckmx koopguHatax. Ucnonb3yure
COOTBeTCTBYHLME BO3MOXHOCTU onepaTtopa TABRND1.

[Mpy BO3MOXHOCTU BCerga BblYUCNANTE BXOAHYHO
cnekTpanbHyr nrnoTtHocTb (CI).

CtpouTte rpachumkun BbixogHoun CI1. He nonb3yunrtechb
MHTerparibHbIMU pe3yrbTaTaMu BCrienylo.

3apaBauTe HEeCKONbKO YacToT BONU3un kaxgou moasbl. Mpu
MoparibHOM MeToAe ANf 3TOro Xopowo NoaxoanaT
onepatopbl FREQ1 (unu FREQ2) n FREQ4.

e Ha Hu3kux yactortax (<20 N'y) 3agaBanTe MHOIro 4acToT, T.K.
cneKTpasribHas NNOTHOCTb U3MEHSIETCA C YaCTOTOMU ObICTPO
Nnpu NOCTOAHHOM BXOA4HOM BO34EeUCTBUMN.

Msc\ MECHANICAL
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[MTpumep N210

OTKNUK npu cny4yanHom BO34eUCTBUU MO
oOHOMY BXxoay

NAS102 Iexabpe 2001, CTp. 14-23 MSC\ \NS“(EJCI.TIIT\INOISQL

MSC Moscow A Division of MSC.Software



Mpumep Ne10. OTKNuK npu cnyyamHom
BO34eUCTBUM NO O4HOMY BXoAy

e [lpunoxuTte K Moaenu nNiacTuHbl crilydYanHoe Bo3aeucTeme
B HanpasneHuun Z c 3agaHHou CI1.

® 55 Autospectra of the
Base Excitation
Frequency (Hz)| G2/Hz
9999 ® 33 20 0.1
30 1
100 1
y 500 0.1
I_ 1000 0.1
X

e JleBOoe pebpo coeguHnTe ¢ nomoubio anemeHTa RBE2 ¢
y3rnom 9999 n npunoxute BbIHYXXAEHHOE NnepemMeLleHune K
3TOMY y3ny

e Ucnonb3ynte MmoaanbHoe peLieHue ¢ OCTaTOYHbIM
BEKTOPOM

MSC\ MECHANICAL
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Mpumep Ne10. OTKNUK npu cny4yamHom
BO34eNCcTBUM NO O4HOMY BXoAy

e 3aganTe NOCTOAHHOE MoparnibHoe aemndupoBaHMe Ha
ypoBHe 0,03 OoT KpuTnyeckoro.

e Ucnonb3ynte 3agaHune Cl1 Ha Bxoae B ABOMHbIX
rorapnpmMmmnyecKknx KoopguHaTtax.

e Onpepenute CI1 yckopeHUsi B TOYKe BO3OENCTBUSA, a TaKxKe
B yrrne n B cepeguHe cBoboaHoro peodpa (y3nbi 33 u 55)

MSC A Meckawen.

A Division of MSC.Software
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BxoaHou dbann ona NMNpumepa Ne10

ID SEMINAR, PROB10
SOL 111

CEND

TITLE= RANDOM ANALYSIS - BASE EXCITATION
SUBTITLE= USING THE MODAL METHOD WITH LANCZOS
ECHO= UNSORTED

SPC= 101

SET 111= 33, 55, 9999

ACCELERATION(SORT2, PHASE)= 111

METHOD= 100

FREQUENCY= 100

SDAMPING= 100

RANDOM= 100

DLOAD= 100

$

OUTPUT(XYPLOT)

XTGRID= YES

YTGRID= YES

XBGRID= YES

YBGRID= YES

YTLOG= YES

XTITLE= FREQUENCY

YTTITLE= ACCEL RESPONSE BASE, MAGNITUDE
YBTITLE= ACCEL RESPONSE AT BASE, PHASE

XYPLOT ACCEL RESPONSE / 9999 (T3RM, T3IP)
YTTITLE= ACCEL RESPONSE AT TIP CENTER, MAGNITUDE
YBTITLE= ACCEL RESPONSE AT TIP CENTER, PHASE
XYPLOT ACCEL RESPONSE / 33 (T3RM, T3IP)

YTTITLE= ACCEL RESPONSE AT OPPOSITE CORNER, MAGNITUDE
YBTITLE= ACCEL RESPONSE AT OPPOSETE CORNER, PHASE
XYPLOT ACCEL RESPONSE / 55 (T3RM, T3IP)

$

$ PLOT OUTPUT IS ONLY MEANS OF VIEWING PSD DATA
$

XGRID= YES

YGRID= YES

XLOG= YES

YLOG= YES

YTITLE= ACCEL P S D AT LOADED CORNER

XYPLOT ACCEL PSDF / 9999(T3)

YTITLE= ACCEL P S D AT TIP CENTER

XYPLOT ACCEL PSDF / 33(T3)

YTITLE= ACCEL P S D AT OPPOSITE CORNER

XYPLOT ACCEL PSDF / 55(T3)

$

NAS102 Hexkabpb 2001, Ctp. 14-26

MSC Moscow

BEGIN BULK
param,resvec,yes
PARAM,COUPMASS,1
PARAM,WTMASS,0.00259

iBNCLUDE 'plate.bdf'

$éRID, 9999,,0., 1., 0.

ﬁBEZ, 101, 9999, 12345, 1, 12, 23, 34, 45
iPCL 101, 12456, 9999

2 EIGENVALUE EXTRACTION PARAMETERS
EGRL, 100, , 2000.

2 SPECIFY MODAL DAMPING

$

TABDMP1, 100, CRIT,

+,0.,.03, 10, .03, ENDT

$

$ POINT LOADING AT TIP CENTER
$

RLOAD2, 100, 600, , , 310,,A
spcd,600,9999,3,1.0
spc1,101,3,9999

$

TABLED1, 310,

+,10., 1.,1000., 1., ENDT

$

$ SPECIFY FREQUENCY STEPS
$

FREQ,100,30.
FREQ1,100,20.,20.,50
FREQ4,100,20.,1000.,.03,5

$

$ SPECIFY SPECTRAL DENSITY
$

RANDPS, 100, 1,1, 1., 0., 111

$

TABRND1, 111,LOG,LOG
+,20.,0.1,30., 1,100, 1., 500, .1,
+,1000., .1, ENDT

$

ENDDATA

MS

c\ MECHANICAL
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A Division of MSC.Software



PesynbraTthl peweHus lNpumepa Ne10

NAS102

POINT-ID = 55
FREQUENCY TYPE
.000000E+01 G
.000000E+01 G
.000000E+01 G
.000000E+02 G
.200000E+02 G
POINT-ID = 9969
FREQUENCY TYPE
.000000E+01 G
.000000E+01 G
.000000E+01 G
.799G899E+02 G
.000000E+03 G
.020000E+03 G

T1
8.358522E-13
0.4556
8.075963E-13
0.7657
7.650455E-13
1.2059

4.061454E-13
148.4850
3.112067E-12
155.5114

T1

OO OOOCOo

OO OO0 O0
(=]

COMPLEHZXK

T2
6.132253E-13
181.9772
5.330547E-13
183.6634
4.132548E-13
186.9823

2.806007E-12
347.4379
1.040884E-11
339.4881

COMPLEZX

T2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Oekabpb 2001, Ctp. 14-27
MSC Moscow

A

A

CCELER I 0N
{MAGNITUDE /PHASE)

T3 R1
1.035398E+00 6.191258E-05
359.2511 201.6529
1.082015E+00 1.383813E-04
358.8553 1%3.1138
1.152136E+00 2.563078E-04
358.4307 188.0462

2.965758E+00
353.1634
7.217543E+00
343.3221

CCELEPRATION V E

3.881185%E-03
172.2002
1.334500E-02
160.8716

{MAGNITUDE/PHASE)
T3 R1
1.000000E+00 0.0
0.0 0.0
9.9909999E-01 0.0
0.0 0.0
1.000000E+00 0.0
0.0 0.0
1.000000E+00 0.0
0.0 0.0
1.000000E+00 0.0
0.0 0.0
1.000000E+00 0.0
0.0 0.0

VECTOR

R2
9.939824E-03
162.8929
2.253733E-02
167.8302
4.152783E-02
170.1645

5.418859E-01
165.9982
1.734286E+00
160.7224

R2

COoOOOCO

.0

OCOOOOCO

.0

MSC

R3
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
R3
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

MECHANICAL
\ SOLUTIONS

A Division of MSC.Software
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X¥XY-O0OUTPUT SUMMARY

{RESPONSE ]

SUBCASE CURVE FRAME CURVE ID./ XMIN-FRAME / XMAX-FRAME / YMIN-FRAME / X FOR YMAX-FRAME / X FOR
ID TYPE NO. PANEL GRID ID ALL DATA ALL DATA ALL DATA YMIN ALL DATA YMAX
1 ACCE 1 9999 { 5,--) 2.000000E+01 1.020000E+4+03 9.955995%E-01 3.000000E+01 1.000000E+4+00 3.400000E+4+02
2.000000E+01 1.020000E+4+03 9.5658958058E-01 3.000000E+01 1.000000E+00 3.400000E+402
1 ACCE 1 9999 (--, 11) 2.000000E+01 1.020000E+4+03 0.000000E+00 2.000000E+01 0.000000E+00 2.000000E+01
2.000000E+4+01 1.020000E+4+03 0.000000E+00 2.000000E+01 0.000000E+00 2.000000E+01
1l ACCE 2 33 B,==) 2.000000E+01 1.020000E+4+03 1.01%%21E+400 3.800000E+02 2.615253E+01 1.336891E+402
2.000000E+01 1.020000E+4+03 1.01%%921E+00 3.800000E+4+02 2.615253E+01 1.3368%91E+02
1 ACCE 2 33(--, 11) 2.000000E+4+01 1.020000E+4+03 T7.710672E+4+00 1.020000E+403 3.552519E+02 2.000000E+01
2.000000E+01 1.020000E+4+03 T.710672E400 1.020000E4+03 3.592515E+02 2.000000E+01
1 ACCE 3 55 5,--) 2.000000E+01 1.020000E+4+03 1.010954E+4+00 3.800000E+4+02 2.615654E+01 1.3368%1E+02
2.000000E+4+01 1.020000E+403 1.010954E+400 3.800000E+4+02 2.615654E+01 1.336891E+02
1 ACCE 3 55{--, 11} 2.000000E+01 1.020000E+4+03 7.767139E+00 1.020000E+4+03 3.552511E+02 2.000000E+01
2.000000E+4+01 1.020000E+4+03 T7.767139E+4+00 1.020000E+403 3.552511E+02 2.000000E+01
RANDOM ANALYSIS - BASE EXCITATION APRIL 18, 2001 MSC.MNASTRAN 3/27/01 PAGE 33
USING THE MODAL METHOD WITH LANCZOS
XY-O0oUTPUT SUMMARY {(AUTO OR PSBDF)
PLOT CURVE FRAME CURVE ID./ RMS NO. POSITIVE XMIN FOR XMAX FOR YMIN FOR X FOR YMAX FOR X FOR*
TYPE TYPE NO. PANEL GRID ID VALUE CROSSINGS ALL DATA ALL DATA ALL DATA YMIN ALL DATA YTMAX
PSDF ACCE 4 9999 ( 51 1.561982E+01 3.591722E+02 2.000E+01 1.020E+03 1.000E-01 6.200E+02 1.000E+00 4.000E+01
PSDF ACCE 5 339 5) 9.222907E+01 3.521367E+02 2.000E+01 1.020E+03 1.072E-01 2.000E+01 4.528E+02 1.337E+02
PSDF ACCE 3] 55 51 G5.161487E+01 3.844524E+02 2.000E+01 1.020E+03 1.072E-01 2.000E+01 4.516E+02 1.337E+02
AN\ MECHANICAL
NAS102 [ekabpb 2001, CTp. 14-28 MSC \ SOLUTIONS

MSC Moscow A Division of MSC.Software
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RANDGA AMALYSIS - BASE EMCITATION
5 THE MODAL METHOD WITH LANCZOS

NAS102 HDekabpb 2001, CTtp. 14-32
MSC Moscow
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NAS102 Iekabpb 2001, CTp. 14-35 MSC\ \h’SIE)cl.IalT\r(;ﬁgL
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NMpumep Ne11. OTKNUK npu cny4yanHom
BO3AEeUCTBUU NO HECKOJIbKUM BXoOaMm

e Ucnonb3ysa mopganbHbIN MeTOA, onpeAesiute CrekTp nepeMeLleHns B
LeHTPaNbHON TOYKe NiacTuHbI No4 AeUCTBUEM CrlyYanHOro AaBrieHUs
N cocpenoToYeHHbIX cun. Acnonb3ynte KOMMNMEKCHOe npeacTtaBrieHue

B3aUMHOMU CNeKTPanbHOWU NNOTHOCTMU.

NAS102

Autospectra of Pressure Load | Auto Spectra of Comer Load
Frequency (Hz) psi/Hz Frequency (Hz) Ib/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
Cross-Spectrum of Pressure and Comer Loads Real/Imaginary
Frequency (Hz) Real Part Imaginary Part
20 -0.099619 0.007816
100 -0.498097 0.043579
500 0.070711 -0.070711
1000 0 0

Oekabpb 2001, Ctp. 14-36

MSC Moscow

MSC A Meckawen.

A Division of MSC.Software
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ID SEMINAR, PROB11
SOL 111
TIME 30
CEND
TITLE=
LOADS
SUBTITLE= USING THE MODAL METHOD WITH LANCZOS
ECHO= UNSORTED

SPC= 1

SET 111= 11, 33, 55
DISPLACEMENT (PLOT, PHASE)=
METHOD= 100

FREQUENCY= 100

SDAMPING= 100

RANDOM= 100

SUBCASE 1

LABEL= PRESSURE LOAD
DLOAD= 100

LOADSET= 100

SUBCASE 2

LABEL CORNER LOAD

DLOAD= 200

LOADSET= 100

$

FREQUENCY RESPONSE WITH PRESSURE AND POINT

111

NAS102 Hexkabpb 2001, Ctp. 14-37

MSC Moscow

$
OUTPUT
$
XTGRID= YES
YTGRID= YES
XBGRID= YES
YBGRID= YES
YTLOG= YES
YBLOG= NO

(XYPLOT)

XTITLE= FREQUENCY (HZ)
YTTITLE= DISPLACEMENT RESPONSE AT LOADED CORNER, MAGNITUDE

YBTITLE= DISPLACEMENT RESPONSE AT LOADED CORNER,
XYPLOT DISP RESPONSE / 11

(T3RM, T3IP)

PHASE

YTTITLE= DISPLACEMENT RESPONSE AT TIP CENTER, MAGNITUDE

YBTITLE= DISPLACEMENT RESPONSE AT TIP CENTER,
XYPLOT DISP RESPONSE / 33

(T3RM, T3IP)

PHASE

YTTITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORNER, MAGNITUDE

YBTITLE= DISPLACEMENT RESPONSE AT OPPOSITE CORNER,
XYPLOT DISP RESPONSE / 55

$ PLOT OUTPUT IS ONLY MEANS OF VIEWING PSD DATA

$

$

XGRID= YES
YGRID= YES

XLOG= YES

YLOG= YES
YTITLE= DISP P S

XYPLOT DISP PSDF
YTITLE= DISP P S
XYPLOT DISP PSDF
YTITLE= DISP P S
XYPLOT DISP PSDF

(T3RM, T3IP)

AT LOADED CORNER

11(T3)

AT TIP CENTER
33(T3)

AT OPPOSITE CORNER
55(T3)

MS

PHASE

N\ MECHANICAL
C A ‘soLutions

A Division of MSC.Software
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BEGIN BULK
PARAM, COUPMASS, 1
PARAM, WTMASS, 0.00259

$

S MODEL DESCRIBED IN NORMAL MODES EXAMPLE
$

INCLUDE ’'plate.bdf’

$

S EIGENVALUE EXTRACTION PARAMETERS
$

EIGRL, 100, 10., 2000.

$

S SPECIFY MODAL DAMPING

$

TABDMP1, 100, CRIT,

+, 0., .03, 10., .03, ENDT

$

S FIRST LOADING

$

RLOAD2, 100, 300, , , 310

$

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

i UNIT PRESSURE LOAD TO PLATE

iSEQ, 100, 300, 400

ELOADZ, 400, 1., 1, THRU, 40

i SECOND LOADING

iLOAD2, 200, 600, , , 310

E POINT LOAD AT TIP CENTER

g fo 3 b ~\) MECHANICAL
NAS102 Oeka6pb 2001, CTp. 14-38 MSC . \ SOLUTIONS

MSC Moscow & | Division of MSCSoftware
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$ SPECIFY FREQUENCY STEPS

$

FREQ1, 100, 20., 20., 49

$

$ SPECIFY SPECTRAL DENSITY

$

RANDPS, 100, 1, 1, 1., 0., 100
RANDPS, 100, 2, 2, 1., 0., 200
RANDPS, 100, 1, 2, 1., 0., 300
RANDPS, 100, 1, 2, 0., 1., 400

$
TABRND1, 100,

+, 20., 0.1, 30., 1., 100., 1., 500., .1,

+, 1000., .1, ENDT

$

TABRND1, 200,

+, 20., 0.5, 30., 2.5, 500., 2.5, 1000., O.,

+, ENDT

$

TABRND1, 300,

+, 20., -.099619, 100., -.498097, 500., .070711, 1000., O.,
+, ENDT

$

TABRND1, 400,

+, 20., .0078158, 100., .0435791, 500., -.70711, 1000., O.,

;, ENDT
NAS102 NekaGpb 2001, CTp. 14-39 MSC\\Nslgﬂm“o'ﬁgl

MSC Moscow &7 A Division of MSC.Software
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NAS102

REAL EIGENVALUES
MODE EXTRACTION EIGENVALUE RADIANS CYCLES
NO. ORDER
1 1 7.056994E+05 8.400591E+02 1.336996E+02
2 2 1.878432E+07 4.334088E+03 6.897916E+02
3 3 2.811467E+07 5.302327E+03 8.438915E+02
1 FREQUENCY RESPONSE WITH PRESSURE AND POINT LOADS APRIL
USING THE MODAL METHOD WITH LANCZOS
0
*** UJSER INFORMATION MESSAGE 5222 (SQFREQ)
UNCOUPLED SOLUTION ALGORITHM USED.
1 FREQUENCY RESPONSE WITH PRESSURE AND POINT LOADS APRIL
USING THE MODAL METHOD WITH LANCZOS
0
1 FREQUENCY RESPONSE WITH PRESSURE AND POINT LOADS APRIL
USING THE MODAL METHOD WITH LANCZOS
0 PRESSURE LOAD
0 XY-OUTPUT SUMMARY RESPONSE)
0 SUBCASE CURVE FRAME XMIN-FRAME/ XMAX-FRAME/ YMIN-FRAME/
D TYPE NO. CURVE 1ID. ALL DATA ALL DATA ALL DATA
0 1 DISP 1 11( 5,--) 2.000000E+01 1.000000E+03 4.931745E-04
2.000000E+01 1.000000E+03 4.931745E-04
0 1 DISP 1 11(--, 11) 2.000000E+01 1.000000E+03 2.067484E+01
2.000000E+01 1.000000E+03 2.067484E+01
0 2 DISP 2 11( 5,--) 2.000000E+01 1.000000E+03 7.310375E-05
2.000000E+01 1.000000E+03 7.310375E-05
0 2 DISP 2 11(--, 11) 2.000000E+01 1.000000E+03 1.839137E+02
2.000000E+01 1.000000E+03 1.839137E+02
0 1 DISP 3 33( 5,--) 2.000000E+01 1.000000E+03 5.224569E-04
2.000000E+01 1.000000E+03 5.224569E-04
0 1 DISP 3 33(--, 11) 2.000000E+01 1.000000E+03 2.008288E+01
2.000000E+01 1.000000E+03 2.008288E+01
0 2 DISP 4 33( 5,--) 2.000000E+01 1.000000E+03 4.193472E-05
2.000000E+01 1.000000E+03 4.193472E-05
0 2 DISP 4 33(--, 11) 2.000000E+01 1.000000E+03 1.822376E+02
2.000000E+01 1.000000E+03 1.822376E+02
0 1 DISP 5 55( 5,--) 2.000000E+01 1.000000E+03 4.931745E-04
2.000000E+01 1.000000E+03 4.931745E-04
0 1 DISP 5 55(--, 11) 2.000000E+01 1.000000E+03 2.067484E+01
2.000000E+01 1.000000E+03 2.067484E+01
0 2 DISP 6 55( 5,--) 2.000000E+01 1.000000E+03 1.551823E-04
2.000000E+01 1.000000E+03 1.551823E-04
0 2 DISP 6 55(--, 11) 2.000000E+01 1.000000E+03 7.881378E+00
2.000000E+01 1.000000E+03 7.881378E+00

Oekabpb 2001, Ctp. 14-40
MSC Moscow

GENERALIZED GENERALIZED
MASS STIFFNESS
1.000000E+00 7.056994E+05
1.000000E+00 1.878432E+07
1.000000E+00 2.811467E+07
8, 1998 MSC.Nastran 4/ 6/98 PAGE 13
8, 1998 MSC.Nastran 4/ 6/98 PAGE 14
8, 1998 MSC.Nastran 4/ 6/98 PAGE 15
SUBCASE 1
X FOR YMAX-FRAME/ X FOR
YMIN ALL DATA YMAX
1.000000E+03 2.648644E-01 1.400000E+02
1.000000E+03 2.648644E-01 1.400000E+02
1.000000E+03 3.594679E+02 2.000000E+01
1.000000E+03 3.594679E+02 2.000000E+01
4.000000E+02 6.715895E-02 1.400000E+02
4.000000E+02 6.715895E-02 1.400000E+02
2.600000E+02 3.595085E+02 2.000000E+01
2.600000E+02 3.595085E+02 2.000000E+01
1.000000E+03 2.652415E-01 1.400000E+02
1.000000E+03 2.652415E-01 1.400000E+02
1.000000E+03 3.594677E+02 2.000000E+01
1.000000E+03 3.594677E+02 2.000000E+01
6.000000E+02 6.768133E-02 1.400000E+02
6.000000E+02 6.768133E-02 1.400000E+02
3.400000E+02 3.594847E+02 2.000000E+01
3.400000E+02 3.594847E+02 2.000000E+01
1.000000E+03 2.648644E-01 1.400000E+02
1.000000E+03 2.648644E-01 1.400000E+02
1.000000E+03 3.594679E+02 2.000000E+01
1.000000E+03 3.594679E+02 2.000000E+01
1.000000E+03 6.802692E-02 1.400000E+02
1.000000E+03 6.802692E-02 1.400000E+02
7.599999E+02 3.594572E+02 2.000000E+01
7.599999E+02 3.594572E+02 2.000000E+01

MSC

MECHANICAL
\ SOLUTIONS

A Division of MSC.Software
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1 FREQUENCY RESPONSE WITH PRESSURE AND POINT LOADS APRIL 8, 1998 MSC.Nastran 4/ 6/98 PAGE 16
USING THE MODAL METHOD WITH LANCZOS

0

0 XY-OUuUTPUT SUMMARY (AUTO OR PSDTF)

0 PLOT CURVE FRAME RMS NO. POSITIVE XMIN FOR XMAX FOR YMIN FOR X FOR YMAX FOR X FOR*
TYPE TYPE NO. CURVE ID. VALUE CROSSINGS ALL DATA ALL DATA ALL DATA YMIN ALL DATA YMAX

0 PSDF DISP 7 11( 5) 1.377514E+00 1.401104E+02 2.000E+01 1.000E+03 2.432E-08 1.000E+03 5.941E-02

1.400E+02

0 PSDF DISP 8 33( 5) 1.377778E+00 1.360495E+02 2.000E+01 1.000E+03 2.730E-08 1.000E+03 5.963E-02

1.400E+02

0 PSDF DISP 9 55( 5) 1.379390E+00 1.432761E+02 2.000E+01 1.000E+03 2.432E-08 1.000E+03 5.951E-02

1.400E+02

MSC\/\ MECHANICAL

NAS102 HNekabpb 2001, Ctp. 14-41 \ SOI.UTlONS
MSC Moscow ' 4 A Division of MSC.Software
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