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CneKkTp OTKINUKA

e CnekTp OTKNMKa NokKa3biBaeT MaKCUMarnbHoOe 3Ha4YeHue
OTKJIUKa CUCTEeMbIl C OaHOU cTeneHblo cBoboabl (CC) kak
yHKLUM ee pe30HAHCHOM 4YacCTOThbI.

The following graph

— /\/\

Resonant Frequency (Hz)

is generated from
Fn=fh f3 Fmax X0
‘ Auw®
Point on larger, vibrating structure
NAS102 Iekabpb 2001, CTp. 13-3 M Sc\ \NS“(EJCI.I:IIT\INOI%L

MSC Moscow A Division of MSC.Software



CneKkTp OTKINUKA

e Makcumym oTKnuka Kaxgom cuctemol ¢ ogHou CC
BbIYUCIISETCA NO COOTBEeTCTBYIOLWEUN 3aBucumoctu X(t).
“basoBoe” nepemelueHue U, BbluMcnsieTcs no cune,
npuKnaabiBaeMoun K Hewn, MM ABNsieTcs BbIHY)XXAEHHbIM ee
nepemMeLlueHnemMm.

e Mpumep. [llepemelieHne NOYBLI NMPU 3eMIIETPACEHUN
NpUKNagbiBaeTCH K 3fieKTpocTaHuMn. Bbluncnsaercs
CMEeKTP OTKIIMKaA Ha Nony U UCNonb3yeTca ANA pa3paboTku
obopyanoBaHua (MaLwnH, TpyoonpoBoaoB).

e HesiBHO npegnonaraeTcs, YTO MaccChbl OCLUIINATOPOB
npeHedbpeXxmMmo mMarbl MO CPaBHEHUIO C DONbLLOU
Koneonoweucs Mmaccoun, YTo UCKIKYaeT Aaencreme
nepBbIX Ha BTOpYr. CnepgoBaTesibHO, aHann3 Ha
cneKTparibHoe BO3[jeNCTBME He CBA3aH C aHaNnn3om
nepexoaHoro npouecca.
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CneKkTp OTKINUKA

AHanu3 BbINONHAETCA AN pa3nU4YHbIX BeNN4YnH aemnmpoBaHus C Lenbio
nosriyyeHus “cemencTBa’ 3aBUCUMOCTEMN.

A 1 damping =0% critical
Response /\/\//\\ 2 damping =3% critical
3

Oemnduposanue aencrteyetHa 0CilitH A ropbl, a He Ha ocHoBaHuMe.

MakcumanbHoe 3HavyeHue oTknuka X(t) BblumcnsaeTcs onsa Kaxgoro
ocumnnaTopa. Takke BblYUCNSETCA MAaKCUMMaribHOe OTHOCUTENbHOE
nepemMeLleHne KaXkaoro ocUUnsaTopa 1 OCHOBaHMUS.

X =maximum intertial (absolute) displacement

r%r elative displaceme
OTHOCUTEenbHbIe CKOﬁOCTM N aOCOJNMKOTHbLIE yCKOpeHMﬂ BbIYMUNCNAKTCA NO

OTHOCUTEJIbHbLIM NepemMeLlleHNAM

Xr .= o)X

X (02X
NMone3Hble pesynkraTthl - Xr, Xr, and CI'IeKTp, UCNONb3YLWUUCA Npun
pacyeTax, oObI4YHO NpeAcTaBnsAeTCA B 3TUX BEJIMYMHAX.
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CneKkTp OTKINUKA

ZETA=05 SDOF RESPONSE TO 4 HZ SINE PULSE
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NAS102

CneKkTp OTKINUKA

SHOCK SPECTRUMOF 4 HZ PULSE FOR ZETA =.05
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CneKkTp OTKINUKA

e [lpn o4eHb HU3KUX YacToTax ocuunnaTopa (o—»0)
X—->0
X, — Ug

e [1pn oYeHb BbICOKMX YacTOoTaxX OCLUNNATOPA (ow—» x)
X- UB

X — o
e [pubnusutensHblie cooTHoweHus mexay X, Xr, and X

He crnpaBeasiuBbl HA OMeHb BbICOKUX U OYeHb HU3KUX
yacToTax v npu 6onbwomMm gemndpunpoBaHUn.

e 3aMeTuUM, YTO BbIYUCIIAIOTCA TOSNIbKO aMNJINTYAbl OTKIUKA,
HO He (pa30Bble XapaKTepUCTUKMN.
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CneKkTp OTKINUKA

e CneKTp OTKIIMKa MOXeT BbIYMUCIATLCA Npu NlooomM Tune
aHanu3sa nepexogHoro rnpouecca (Hanpumep, SOL 109,
SOL 112).

e PesynbraTbl aHanM3a nepexoaHoro npouecca Ans
BblopaHHoOU CC ncnonb3yrTCA B Ka4ecTBe UCXOAHbIX
AaHHbIX AN BbIYUCIIEHUS CMeKTpa OTKMUKa.

e [lononHuTtenbHYy MH(pOPMaALNIO MOXHO HAUTU B
MSC.Nastran Advanced Dynamics User’s Guide.

Msc\ MECHANICAL
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[eHepupoBaHUe CrneKTpa OTKIUKa

Heobxoaoumbie onepartopbl
e Executive Control Section

SOL - HeoOXxoauMbIN ANA aHanu3a nepexonHoro npouecca
(Hanpumep, SOL 109)

Case Control Section
XYPLOT SPECTRALBbIuUCneHne 3Ha4eHUN cnekTpa
XYPUNCH SPECTRAL [leyaTtb 3Ha4eHUU CneKTpa
NMpumep:
e XYPUNCH ACCELERATION SPECTRAL 1/1(T1RM)

OnepaTtop XYPLOT Bbluncnsier Habop abcontoTHbIX Benu4vnH (RM)
cneKkTpa yCKopeHun no 3HadyeHnsam 3anucu Ne1 B onepartope
DTI,.SPSEL c ucnonb3oBaHueM nepemewieHmnn ysna Ne1 B X
HanpasrneHum (T1).

NAS102 Neka6pt 2001, Cp. 13-10 MSC\ \h’SIE)cl.IalT\r(;ﬁgL
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[eHepupoBaHUe CrneKTpa OTKIUKa

Bulk Data Section
PARAM,RSPECTRA,0 UHuumanunsauusa BbIYUCIIEHUA CNEKTpa
DTI,SPSEL 3agaHue 4acToT M 3Ha4YeHUn gemndpupoBaHus
ocUuMNINATOPOB
FREQ Ucnonb3yeTca onga sagaHuAa 4acToT U 3HaYeHUN
aemncgpupoBaHusa (no ogHomy onepatopy FREQI)
o I'IpVIMep: PARAM RSPECTRA 0O
$ Tells MSC.Nastran to perform spectra creation
2 RECNO DAMP  FREQ Gl G2 G3 G4
DTI SPSEL 1 1 2 1 2 3 4 +SPSEL1
+SPSEL1 ENDREC
$
3 Tells the program that if RECNO 1 is selected by the XYPLOT command,
$ then DAMPing set 1 and FREQuency set 2 are to be used for GRIDs 1,
$ 2,3, and 4 (if requested)
:‘REQ 1 0. .01 .02
z This is the FREQ entry used by SPSEL'RECNO 1 to specify damping ratios
S to be used. In this case, spectral will be generated for damping
$ ratios of 0%, 1%, and 2% of critical
S
FREQL 2 .5 .5 200
: This is the FREQ entry used by SPSEL RECNO 1 to specify the
$ frequencies at which data points on the spectra will be
$ generated. In this case, spectra points will be generated \
3 for oscillators with natural frequencies of .5Hz to 100.5Hz M E CH ANIC AL
NAS102 [ekabpb 2001, Cp. 13-11 MSC \ SOLUTIONS
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[TfpumeHeHUe cnekTpa

e Bo3mMoxHo ¢ nomouibio SOL 103

e “AHanus nepexogHoro npouecca ana 6eaHbix”. NMony4vyeHHbIN
“ncxoAHbIN” CNEKTP UCNOSb3yeTcs AJA BbIYNCIIEHUS1 OTKIUKa
KaXaon MmoAabl uccriefyeMou KOHCTPYKLIUMN.

e OTKNMKM Mo AMHAMMUYECKOU CUCTEeMbl KOMOUHUPYLOTCA ANS
norly4yeHusi OTKNMKa BCen CUCTeMbl (MpU 3TOM, OAHAKO, He
YUYUTbIBAKOTCA, MOCKONbKY HEe N3BECTHbI, CABUIM MO BPEMEHU
MeXxay OTKIIMKaMu moQp).

e lpeaycmaTpuBaeTca Tpu MeToaa KOMOMHUPOBaAHNA MOAaNbHbIX
oTknukoB: ABS, SRSS, NRL.

MSC\ MECHANICAL
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[TfpumeHeHUe cnekTpa

Mpoueaypa

e B moagenu aHanuanpyemMon KOHCTPYKLUUN cTeneHn ceoboabl,
COOTBeTCTBYHOLME “BXOAHbLIM TOYKaM”, AOMKHbI ObITb YKa3aHbl B
onepatope SUPORT.

e C 3TUMM cTeneHAMU cBOOOAbI AOITKHbI ObITb CONMPAXEHbI
“Gonblune maccbl” (06b14HO B 10° - 10° pa3 6onblue, yem Macca
KOHCTPYKLUN).

e OnpegensarTcsa moabl cuctembl (4actora 0 Ny goMmMKHa ObITb
BKIJIHOYE€Ha B nccneayembin guana3soH). CteneHmn cBobobl,
yKka3aHHble B onepaTtope SUPORT, 0.6. He 3akpensneHbil.

e Takass Mogenb — ngeanusauua NpuUKpensieHns nccnegyemMou
KOHCTPYKLUMUN C OTHOCUTESIbHO Mafion MacCou K OOnbLLOW
BO34EUCTBYHOLLEN CTPYKTYpe (0OCHOBaHUIO).

Msc\ MECHANICAL
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[TfpumeHeHUe cnekTpa

Mopabi ¢ yactotomn 0 'y (Dm) annpoKCMMUPYOT KBasnctaTtuyeckue
nepemMeLleHns nccnegyemMou KOHCTPYKLUMN.

“@aktop yyactua”’ (Participation Factors - PF) Bbluncnsercs Kak
)
e y=¢ MD_
rae ¢ — maTpuua “ynpyrmx” cobcTtBeHHbIX BEKTOPOB

PF ncnonb3yetcss COBMECTHO CO CMEeKTPOM NpPU BbIYUCIEHUN OTKIIUKA
KaXkgow MoAbl uccriefyemMomn KOHCTPYKLMM.

BbluucrneHue pe3ynbraTtoB (nepemMeLweHnn, HanpshkeHUu, Cun u 1.4.)
npon3BoANTCA OIS KaXaoun MoAbl HA OCHOBe MaKCMMyMa ee OTKIIMKa.

3aTtemM 3TU BeJfIMYUHblI KOMOUHUPYIOTCA B COOTBETCTBUE C BbIOPaAHHbLIM
metoaom (ABS, SRSS, NRL) n BbiBogaTcA.

Msc\ MECHANICAL
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[TfpumeHeHUe cnekTpa

X , OTKIMK OCLMINIATOPa C OAHON CTeNneHbio CB060AbI, BbIYNCNAETCS
B pe3ynbTaTe pelleHus ypaBHeHUus

X +go X +o2x. = Ut

NMepexoaHou npouecc M.60. onpeaernéeH no cpopmyne

Meton ABSOLUTE

U =" dpVirX (@ 9y ©
ior

roe

NAS102

U= >3 [0 [wikri(@p )
ir

i@ g) = max|x (e g B)
i — Homep moAbl

r— MHAOEeKC HanpaBJieHUA
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[TfpumeHeHUe cnekTpa

e Metog SRSS

e szikai)z
i

e rge ocpeaAHeHHOoe 3Ha4YeHue MakCuMymMa MoganbHOU

¢ aMnnnTyabl E"I PaBHO

S \/Z (Wir;(r(ﬁ)i» g;) )2
r

e Metoao NRL
- - - 2
uk:|¢jkaj|+/2(¢ik‘ii)
| # | §
¢ rae o Bl T MakKCcuManbHoe 3Ha4YeHne moaaribHou
° | jk J| aMmnnuTyAabl
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[TfpumeHeHUe cnekTpa

Heobxoaumbie oneparopbl
Executive Control Section

SOL 103

Case Control Section

SDAMP WHununnposaHue onepatopa TABDMP1

DLOAD 3apaHue BXOAHOro crekrpa

METHOD 3apaHue metoaa pewweHUst COOCTBEHHOM 3apa4un
NMpumep

e METHOD =1 UHuumnnpoBaHue onepatopa EIRD(L),1,... B Bulk Data Section
° (awana3oH gomxeH BknroYvaTtb 0 Nu)

SDAMP =1 UHuumnnpoBaHue onepatopa TABDMP1,1,... (moganbHoe
aemMmndupoBaHue)

DLOAD =1 UHuuuupoBaHue onepatopa DLOAD,1,... B Bulk Data Section,
3afaroLlero npuroXxeHue CreKkTpa K cteneHsmMm ceoboabl,
yKasaHHbIM B onepaTtope SUPORT

MSC\ MECHANICAL

NAS102 Lekabpe 2001, Ctp. 13-17 \ SOLUTIONS
MSC Moscow A Division of MSC.Software



[TfpumeHeHUe cnekTpa

e Bulk Data

NAS102 Hexka6pb 2001, Ctp. 13-18

PARAM,SCRSPEC,0 UHuumanunsauusa pacyerta CneKkTpasibHOro oTknmka
DLOAD 3anaHue cnekTpa n CC, K KOTOpbIM MPUNOXEeHO BO3aencTene

DTI,SPECSEL 3apaHue cnekTpa, noarBepxaeHue
cooTBeTCTBYyHOLWero aemndnpoBaHns

TABLED1 3agaHue aMnnUTyAbl CnekTpa
SUPORT 3agaHne MecT NPUSIoXKEeHUA CreKTpanbHOro Bo3aencTBuUA
TABDMP1 3apgaHue moaanbHoro gemndpupoBaHnNs B KOHCTPYKLUN

PARAM,OPTION 3agaHue metoga KOMOMHUPOBaHUA MOAaribHbIX pe3ynLTaToB

MSC A Meckawen.

MSC Moscow A Division of MSC.Software



[TfpumeHeHUe cnekTpa

e [Mpnmep BxoagHoro hanna

SUPCRT 1 3

$
$ Define input dof for the spectra - in this case, dof 3 for QRID 1
$ is selected

$

CONMR 1001 3 Q 1000000.

$ apply large nasses in the directions of the spectra input

TABDWP1 1 CRIT +DVP1
W1l 0.0 .01 100. .01 100.01 .02 1000. .02 +DVP2
+DvP2 ENDT

$

$ Select danping ratios for the calculated nodes - in this case, a ratio of

$ 1% of ctrtical $ is used for all nodes fromOhz to 100hz and 2% of critical
$ is used for all nodes above $ 100. 0lhz

$

$

PARAM SCRSPEC, 0

$ Tells MBC Nastran to performshock spectrumanal ysis

$ DEFI NE WHERE AND HOW TO APPLY SPECTRA

$

$ NOTE THAT SPECTRA ARE APPLI ED USI NG | NTERNAL SCRT. .. NOT ASCENDI NG ORDER
$

$ SI D S Sl L1 S2 L2 ...

DLOAD 1 1.0 1.0 1

$

$ Define where spectra are to be applied - this entry is called from

$ Case Control by a $ 'DLOAD=l" conmmand - for this entry, an overall

$ scale factor of 1.0 (S) is applied, $ a factor of 1.0 (S1) is used

$ to apply spectrum1l1 (L1) at 'SUPCRT’ dof 1.

$

$ (It should be noted that the order of the 'SUPCRT’ dof used on this

$ entry is the MSC Nastran internal sort. If only one GRID point is used,
$ this is no problem but if nore than one GRID point is used,

$ then PARAM USETPRT, 1 should be used to obtain the internal order)

; MSC\ MECHANICAL

NAS102 Lekabpe 2001, Ctp. 13-19 \ SOLUTIONS
MSC Moscow A Division of MSC.Software



NAS102

Oekabpb 2001, Ctp. 13-20
MSC Moscow

[TfpumeHeHUe cnekTpa

DTl SPECSEL 0O

DTl SPECSEL 1 A 2 0.0 3 ol 15P1
1SP1 4 .02

$

$ This table defines the relationshi p between the input tables

$ (fromthe spectrumcreation run) and the spectra sets. For exanple,

$ record 1 defines a spectra set representi ng accel erati on spectra,

$ contai ning spectrum?2 for 0% of critical danping, spectrum3 for 1% of
$ critical danping, and spectrum4 for 2%of critical danping.

$ The programwi ||l interpolate between the spectra if a node has a

$ danpi ng val ue other than those defined in the table.

$
$ GRID Conponent (XYPLOT term nol ogy)
$ACCE 0] 1 3 1
$ 0. 000000E+00
TABLEDL 2
-5 3.156-4 1.0 .001263 1.5 . 002842 2. . 005056
2.5 . 007905 3. . 011393 3.5 . 015524 4. . 020303
4.5 . 025738 5. . 031839 5.5 . 038615 6. . 046073
6.5 . 054219 7. . 063052 7.5 . 072569 8. . 082766

100. 5 3. 87229ENDT
$ Table representing the i nput spectra

MSC\ MECHANICAL

\ SOLUTIONS

A Division of MSC.Software



[Mpnmep Ne9 (HYactb 1)

[eHepupoBaHue UCXOAHOro yaapHoOro
cnekTpa

CreHepupynTe UCXOAOHbLIN YAAPHbLIA CNEKTP ANA uccnenoBaHus
Harpy>XeHusl NNacTUHbI Noa AeUCTBUEM CUMHYCcOUAaribHOro MMnynbca B
2,0 aronm/c?, npuknagbLIBaeMoro K ee 3awemMmneHHomMy pebpy. PacueTHble

3HaveHusa gemndupoBanHusa: 0, 0,02 n 0,04 ot KPpUTUYECKOTO.

MSC\ MECHANICAL

NAS102 Iexabpu 2001, Cp. 13-21 \ SOLUTIONS
MSC Moscow A Division of MSC.Software



BxogHou cbann ansa NMNpumepa Ne9

ID SEMINAR, PROBYSa

SOL 109

TIME 30

CEND

TITLE= TRANSIENT RESPONSE

SUBTITLE= USING DIRECT TRANSIENT METHOD
LABEL= SHOCK SPECTRUM CALCULATION

ECHO= UNSORTED

SPC= 100

SET 111= 3000

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

ACCELERATION ()= 111
DLOAD= 500

TSTEP= 100

$

OUTPUT (XYPLOT)

$

$ SHOCK RESPONSE IS ONLY AVAILABLE IN PLOT OR PUNCH OUTPUT.
THEREFORE,

$ THE ‘OUTPUT (XYPLOT) '’ SECTION OF THE CASE CONTROL MUST BE
USED.

$

XGRID=YES

YGRID=YES

XYPLOT ACCE / 3000(T1)
XLOG= YES

YLOG= YES

$

$ RELATIVE SHOCK RESPONSES ARE CONTAINED IN

SIMAGINARY/PHASE

$ COMPONENTS OF THE OUTPUT

$ ABSOLUTE SHOCK RESPONSES ARE CONTAINED IN THE REAL/MAGNITUDE
$ COMPONENTS OF THE OUTPUT

(HacTb |)

XTITLE= FREQUENCY (CYCLES/SEC)

YTITLE= RELATIVE DISPLACEMENT

XYPLOT DISP SPECTRAL 1 / 3000 (T1IP)

YTITLE= RELATIVE VELOCITY

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

XYPLOT ACCELERATION SPECTRAL 1 / 3000 (T1RM)
$

$ PUNCH SHOCK SPECTRUM FOR LATER USE

$
XYPUNCH ACCELERATION SPECTRAL 1 / 3000 (T1RM)

$

BEGIN BULK

$

$ DEFINE GRID POINT

$

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

MSC X e

A Division of MSC.Software

NAS102 HDekabpb 2001, CTtp. 13-22
MSC Moscow



BxogHou cbann ansa NMNpumepa Ne9

S (HacTb |)

$

CMASS2, 100, 1.0, 3000, 1

$

$ APPLY LOADING TO MASS

$

TLOAD2, 500, 600, , 0, 0., 0.004, 250., -90.
$

DAREA, 600, 3000, 1, 1.

$

$ SPECIFY INTEGRATION TIME STEPS

$

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

$

$ PARAMETER TO CALCULATE SHOCK SPECTRUM
$

PARAM, RSPECTRA, O

$

$ SPECIFY FREQUENCY AND DAMPING VALUES FOR
$ THE SDOF OSCILLATORS AT GRID 3000

$

DTI, SPSEL, O

DTI, SPSEL, 1, 111, 222, 3000

$ 1= SUBCASE... 111= DAMPING... 222= FREQUENCIES...
GRID NUMBER
$
$ DAMPING INFORMATION FOR OSCILLATORS
$
FREQ, 111, 0., 0.02, 0.04
$
$ NATURAL FREQUENCIES OF OSCILLATORS
$
FREQ1, 222, 20., 20., 49
$
ENDDATA
NAS102 Hexkabpb 2001, Ctp. 13-23

MSC Moscow
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PesynbTraTthbl peweHus lNpumepa N29
(HacTb |)

NAS102 MekaGps 2001, Crp. 13-24 MSC\\I\’SIE)?_:IJ¢||“()ISQL
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PesynbTraTthbl peweHus lNpumepa N29
(HacTb |)

MSCX

MSC Moscow € A Division of MSC.Software



PesynbTraTthbl peweHus lNpumepa N29
(HacTb |)

NAS102 Ieka6pb 2001, CTp. 13-26 MSC /\NSIEJE.:IJIT\INOIEIS\L
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PesynbTraTthbl peweHus lNpumepa N29
(HacTb |)

mllm% 8/9 8 91E+ 2 3 4 5 7 8 oIl
) \
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FREQUENCY  (CYCLES/SHC )
USTNG DTRACT TRANSTFNT MRTHOD \ MECHANICAL
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Mpumep Ne9 (HacTs Il)

[NpumeHeHMe yaapHOro cnekTpa

MpumeHnTe yaapHbIN CNEKTP, BblMMCIEHHbIN B YacTu |, n
NPOCYMMMPYUTE OTKNNKU, ucnonb3ya meton SRSS.
Ucnonb3ynte moabl KOHCTPYKUMKU ¢ Yactoton ao 1000 Ny m
nemndupoBaHue 0,03 oT KPUTUHECKOIO.

MSC\ MECHANICAL
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BxogHou cbann ansa NMNpumepa Ne9
(HacTtb ll)

ID SEMINAR, PROBS9b

SOL 103

TIME 30

CEND

TITLE= RESPONSE SPECTRUM ANALYSTIS
SUBTITLE= USING CALCULATED SHOCK RESPONSE
LABEL= SHOCK WILL BE INPUT IN Z DIRECTION
ECHO= UNSORTED

SET 111= ALL

DISPLACEMENT= 111

SPC= 200
SUBCASE 1
METHOD= 100
SDAMP= 200
DLOAD= 500
$

BEGIN BULK
$

$ PLATE MODEL DESCRIBED IN NORMAL MODES
EXAMPLE

$

INCLUDE ’‘plate.bdf’

PARAM, COUPMASS, 1

PARAM,WTMASS,0.00259

$ PLACE BIG FOUNDATION MASS (BFM) AT BASE
$ TO STIMULATE ‘CLAMPED’ MODES

$
CMASS2,
$

$ RBE MASS TO REMAINING BASE POINTS
$
RBE2,
$

$ SUPORT CARD TO IDENTIFY EXCITATION DOFS
$

SUPORT, 23, 3

$
$ EIGENVALUE EXTRACTION

110, 1000., 23, 3

101, 23, 3, 1, 12, 34, 45

$ MUST BE MASS NORMALIZED (DEFAULT)
$
eigrl,100,0.,1000.
$
$ TABLE TO SPECIFY DAMPING FOR USE IN THE ANALYSIS
$
TABDMP1, 200, CRIT,
0., 0.03, 1000., 0.03, ENDT

$
$ SPECIFICATION OF SHOCK SPECTRUM TO BE USED
$

$
$ BOUNDRY CONDITIONS FOR ‘CLAMPED’ MODES
5 DLOAD, 500, 1.0, 2.0, 1
SPC1, 200, 1245, 1, 12, 23, 34, 45 S
5 $ DLOAD, ID, OVERALL SCALE, SCALE FOR R-SET DOF# 1, SHOCK TABLE FOR
SDOF# 1,
$ SCALE FOR R-SET DOF# 2, SHOCK TABLE FOR DOF# 2, ETC.
$
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$

$ SELECT SHOCK RESPONSE CALCULATION

$

PARAM, SCRSPEC, 0

$

$ SELECT SUMMATION OPTION

$

PARAM, OPTION, SRSS

$

(YacTs i)

$ MODAL FREQUENCY RANGE CAN BE SELECTED USING
PARAM, LFREQ, 0.1
PARAM, HFREQ, 1000.

4

2,

40.

120.
200.
280.
360.
440.
520.
600.
680.
760.
840.

., 3, O.

DTI, SPECSEL, SHOCK TABLE NUMBER,

3000

.152539
.17619
.36801
.75073
.39068
.70355
.20483
.05582
.859158
.694088
.571831

PR RDNDN R

$

$ SPECIFICATION FOR SHOCK TABLES

$

DTI, SPECSEL, O

DTI, SPECSEL, 1, , A,

, 4, 0.04, ENDREC

$

$

$

$

$

$

$ ACCE

$ 0.000000E+00

$

TABLED1 2
20. .038683
100. .862049
180. 2.11404
260. 2.76275
340. 2.4218
420. 1.78538
500. 1.22608
580. 1.10048
660. .908725
740. .728996
820. .598496

NAS102

02,

I

TABLED1 POINTER, DAMPING FOR TABLE,

60.

140.
220.
300.
380.
460.
540.
620.
700.
780.
860.

[ (A) CCELERATION,

ETC.

PUNCH OUTPUT FOR SHOCK SPECTRUM CALCULATION

.33511

.50169
.56617
.74632
.24931
.57056
.17631
.00818
.827667
.668602
.563072

PR RDNDN R

80.

160.
240.
320.
400.
480.
560.
640.
720.
800.
880.

Oekabpb 2001, Ctp. 13-30
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R NMDNDNDRE

(V) ELOCITY, OR (D)ISP],

576059
.82018
.70027
.61887
.02296
.40493
.14097

.958761
.782127
.635044
.550499
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960.

NAS1

900. .528854
980.  .488793
SACCE 4 3000
$ 2.0000000E-02
TABLED1 3
20. .037708
100. .80976
180. 1.98167
260. 2.56231
340. 2.29411
420. 1.68656
500. 1.19796
580. 1.07807
660.  .900171
740.  .727923
820.  .602091
900.  .526973
980. .474171
SACCE 4 3000
$  4.0000000E-02
TABLED1 4
20. .039336
100.  .764891
180. 1.85678
260. 2.39929
340. 2.17923
420. 1.62279
500. 1.17212
580. 1.05768
660.  .892143
740.  .731968
820.  .611319
900.  .532205
980. .469568
$
6NDDATA

920. .509281
1000. .468321
3

40. .143365
120. 1.10506
200. 2.22217
280. 2.55577
360. 2.25956
440. 1.61355
520. 1.17707
600. 1.03637
680. .854434
760. .691288
840. .579207
920. .51329

1000. .459408

3

40. .137673
120. 1.04406
200. 2.10175
280. 2.42782
360. 2.14283
440. 1.53417
520. 1.15165
600. 1.01868

680. .849752
760. .69746
840. .588261
920. .516369
1000. .452243

940.
ENDT

60.

140.
220.
300.
380.
460.
540.
620.
700.
780.
860.
940.
ENDT

60.

140.
220.
300.
380.
460.
540.
620.
700.
780.
860.
940.
ENDT

H R NMDNDDNDRE

500534

52

314936
.40671
.35249
.58668
.12901
.4968

.14947

.992124
.810016
.658039
.559362
.500403

R R NMDNDDNDRE

103

297382
.31588
.19165
.44263
.0227
.43168
.12513

.977462
.808538
.665814
.567655
.501047

Oekabpb 2001, Ctp. 13-31
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80.
160.
240.
320.
400.
480.
560.
640.
720.
800.
880.
960.

80.
160.
240.
320.
400.
480.
560.
640.
720.
800.
880.
960.

= Sl S

498016

541342
.69567
.53055
.45921
.92605
.35263
.11613

.946383
.767647
.628311
.542128
.487602

= Sl S

511244
.58461
.3921
.317
.8407
.30597
.09349

.934986
.769114
.637115
.549125
.485644

nmepa Ne9
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1 RESPONSE SPECTRUM ANALYSIS
USING CALCULATED SHOCK RESPONSE

0 SHOCK WILL BE INPUT IN Z DIRECTION
REAL
MODE EXTRACTION EIGENVALUE RADIANS
NO. ORDER
1 1 .0 .0
2 2 7.058213E+05 8.401317E+02
3 3 1.878432E+07 4.334088E+03
4 4 2.811620E+07 5.302471E+03

1 RESPONSE SPECTRUM ANALYSIS
USING CALCULATED SHOCK RESPONSE

0 SHOCK WILL BE INPUT IN Z DIRECTION

~#* USER INFORMATION MESSAGE 9047 (POSTREIG) -

1 RESPONSE SPECTRUM ANALYSIS APRIL 21, 1998 MSC.Nastran
USING CALCULATED SHOCK RESPONSE
0 SHOCK WILL BE INPUT IN Z DIRECTION
0 MATRIX FN (GINO NAME 101 ) IS A DB PREC 1 COLUMN X 3 ROW RECTANG MATRIX.
0COLUMN 1 ROWS 1 THRU 3 sttt
ROW
1) 1.337111500777D+02 6.897918198043D+02 8.439147827213D+02
OTHE NUMBER OF NON-ZERO TERMS IN THE DENSEST COLUMN = 3
OTHE DENSITY OF THIS MATRIX IS 100.00 PERCENT.
1 RESPONSE SPECTRUM ANALYSIS APRIL 21, 1998 MSC.Nastran
USING CALCULATED SHOCK RESPONSE
0 SHOCK WILL BE INPUT IN Z DIRECTION
0 PSIT
POINT VALUE POINT VALUE POINT VALUE POINT VALUE
COLUMN 1
23 T3 2.11560E-02
COLUMN 2
23 T3 -5.76242E-13
COLUMN 3
23 T3 -1.18599E-02
1 RESPONSE SPECTRUM ANALYSIS APRIL 21, 1998 MSC.Nastran
USING CALCULATED SHOCK RESPONSE
0 SHOCK WILL BE INPUT IN Z DIRECTION
USET DEFINITION TABLE (INTERNATL SEQUENCE, ROW
R DISPLACEMENT SET
0 -1- -2- -3- -4- -5- -6- -8- -9-
1= 23-3
0 SCALED SPECTRAL RESPONSE, SRSS OPTION, DLOAD = 500 CLOSE = 1.00

APRIL

EIGENVALUES

CYCLES

.0
1.337111E+02
6.897916E+02
8.439145E+02

APRIL

21, 1998 MSC.Nastran

GENERALIZED

MASS
.000000E+00
.000000E+00
.000000E+00
.000000E+00
21, 1998 MSC.Nastran

PR RR

SCALED RESPONSE SPECTRA FOR RESIDUAL STRUCTURE ONLY

Oekabpb 2001, Ctp. 13-32

MSC Moscow

4/20/98 PAGE 11

SUBCASE 1

GENERALIZED
STIFFNESS
.0
7.058213E+05
1.878432E+07
2.811620E+07

4/20/98  PAGE 12
SUBCASE 1
4/20/98  PAGE 13
SUBCASE 1
4/20/98  PAGE 14
SUBCASE 1
POINT VALUE
4/20/98  PAGE 15
SUBCASE 1
SORT)
“10-
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3 COLUMN X

APRIL

21,

1998 MSC.Nastran 4/20/98 PAGE 16

SUBCASE 1

3 ROW SQUARE MATRIX.

PARTIAL OUTPUT FILE FOR PROBLEM #9 (PART II) (Cont.)
1 RESPONSE SPECTRUM ANALYSIS
USING CALCULATED SHOCK RESPONSE
0 SHOCK WILL BE INPUT IN Z DIRECTION
0 MATRIX UHVR (GINO NAME 101 ) IS A REAL
0COLUMN 1 ROWS 1 THRU 3
ROW
1) 7.6201E-08 5.0993E-20 4.8912E-10
0COLUMN 2 ROWS 1 THRU 3
ROW
1) 6.4019E-05 2.2101E-16 2.5935E-06
0COLUMN 3 ROWS 1 THRU 3
ROW
1) 5.3784E-02 9.5787E-13 1.3752E-02

OTHE NUMBER OF NON-ZERO TERMS IN THE DENSEST COLUMN =
OTHE DENSITY OF THIS MATRIX IS 100.00 PERCENT.

RESPONSE
Z DIRECTION

T1

.0

.317734E-18
.986371E-18
.092405E-18
.091780E-18
.147531E-18

.510937E-17
.875737E-17
.006031E-17
.921646E-17
.790307E-17
.745470E-17

1 RESPONSE SPECTRUM ANALYSIS
USING CALCULATED SHOCK
0 SHOCK WILL BE INPUT IN
TIME = 0.000000E+00
POINT ID. TYPE
1 G
2 G 4
3 G 5
4 G 7
5 G 8
6 G 9
49 G 1
50 G 1
51 G 2
52 G 1
53 G 1
54 G 1
55 G 1

.757910E-17

» 00 0w 0w Ul

O W WwWwRENDOm

DISPLAC

T2

.0

.205164E-18
.477253E-18
.187666E-18
.053120E-18
.981706E-18

.164691E-18
.558550E-18
.356598E-18
.710099E-18
.482891E-18
.889691E-18
.847908E-19

NAS102 HDekabpb 2001, CTtp. 13-33
MSC Moscow

PR dWwao

G W R R

EMENT

T3

.222642E-10
.374101E-08
.173751E-07
.194814E-07
.246589E-06
.870825E-06

.246589E-06
.870825E-06
.565942E-06
.308983E-06
.080410E-06
.865109E-06
.653596E-06

APRIL

VECTOR

® R PR ®

R RN OO R

R1

.0

.308994E-08
.214202E-07
.167081E-07
.039592E-07
.258849E-08

.039592E-07
.258849E-08
.149954E-08
.203441E-08
.671514E-08
.691765E-08
.301237E-08

21,

R P OO0 Ww

PR RR R RR

.0

.059527E-07
.616859E-07
.376687E-07
.160147E-06
.326412E-06

.160147E-06
.326412E-06
.444516E-06
.519611E-06
.559985E-06
.575028E-06
.577945E-06

1998 MSC.Nastran 4/20/98 PAGE 17

SUBCASE 1

R2 R3

o O O O o o

O O O O o o o
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