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A Study on Applicability of Time Domain Transform Methods for Frequency Dependent
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Summary

The author has studied and proposed transform methods of frequency dependent dynamic stiffness into time domain
functions. In this paper, the outline of the proposed methods was described, first. Then, typical functions transformed in the
previous papers were classified into 3 groups, and these characteristics were studied. The previous studies were limited only
for the dynamic stiffness. The transform of dynamic flexibility functions and transfer functions were studied to confirm the
applicability of the method for more general functions. Moreover, the time domain transfer functions were proposed and the
applicability was confirmed.
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fEMTEIC (26) & 2B (25) RiE, MaxwellEED A v ¥ — ¥ v Z0IEHIES ((21) Ro#2H) &, 2EH
—K,EVUKDERDR S L2 TEMAE TH L, 1 7OV ASE S RFICEB RN E R S,
1

= (29)

iw~+
C, T,




G =c0-elf (26)
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Fig3lZ 1,=1& L, 0.25Hz»*510HzF CTO25HZA A CTHE L2 754 7 Al % @ 0 TR, F7/-Figd

124r=0.1(s),

n =208 LCEWMEINTI A VIV AISEEZOTRT, CNLVFHRENaTI747 v A%

Fig 3OEMTRT o HHINMEITERITOMBEMARECHIEL TWAHZ &nb, BRPRFICITORIZL DL

EZAbND,
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Compliance function of Voigt model

412 ZEHMBIREROI> 751470 ZAEH
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Impulse response functions obtained by time domain transform

HWHEET NV EFigld 5, EEBERFEIZLD0.5HzA H20HzF TO0.5HzH A CTHE SNF2ACE - [z A v E— %
YAEFIgSIIRT . INEVHEESN/ZT Y TITAT v ABMHEFig6lRT . IV TITAT ¥ A%A4t=0.05(s), n
=5& L CHEMFEZAIR L TR oA V7OV AIRE % Fig7, 81287
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4.2 REBBOEHROIRE

421 1HHEROGERHY
WE 225 1HHEROEH HRENE, 27) KoLk HIZHEHITFZ, 22T, moc IZNETNERE, WERK
METH b, 72, plIHEZEN, xIZHE) DS OMMEMTH %,

mx+y ) +ex +hkx=0 (27)

IREPEEIR T, MBI IR L 23§ 2 ISE RO (B ZERE DU AR L v)) &, Tose (w)
TREN L,

S AR (=
S.(w) T EETE exp(—ig) (28)

e
Z 2T,

B=wlw,, w,=Vkm (29)

2h 5 J (30)

BET 2 REBEUL, w,=27,h=10% & L (28) % V> T0.05Hz%] 4 T2.5Hz £ T50fH %7€ (Fig.100 @ O)
L, SNzdr=04(s), n =20& L CHERIFHIICZIR L 720 S H N7 A ¥ 70V A& & Fig 1 1R S MITETE & 6
FHP LD ICAREREEZRD, LOIIRE L 23501 0ORT 2 HIRE Lo TWwd, 72, TOA VIV AIRE X
D P SN Fig 100 FER TR, b EOEE BIFISHIG L TWA 2 EWRERTE %,

-0.2
0 5 10
Time delay (s) Time delay (s)
(a) 0 RARECH (b) 1 RERKIH

Fig.10 MEHz 725 ¥
Studied transfer function Fig1l HESNIzA 273V AR
Obtained impulse response

4.2.2 HEEEEENROTERY

SO BIENZHEO—F L LT, ZEi EoREORERBICOWORI T 5. BEIZERSOXS50m, &
67,000tDMEEY) & § %, BEETIVOFHEL % Table 412777, ML, BIEiFig IR LA ZIEie 32, #E
EFREIC L) BE L2 RAAEHE DA - [l f > ¥ — 5> 2 (Figs5ZH) 22,

Table 4 EEETIVOFEER

Building model data
Bl | EE | MEAAYE || AR | Brm20
Frm | (t) | (x10°tm’) | | WiEik | €— 4~ b
2 3 4-
1| 7000 10 (m') | (x10'm)
2 | 10000 15 0 20
3| 10000 20 % 30
4 | 12000 20 120 40
5 | 7000 15 150 30
6 | 13000 20 150 30
~ 8000 mn 2500 400
KFE - @RS Y E—F VR - -
E=2.55E kKN/m’, v =0.167, h=0%
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1.5 - : : 0.010
0. 005
0.000|- -b-#E 7% e
-0.005
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0 - : : -6 L L L 0.0 1.0 2.0 0.0 1.0 2.0
0 5 10 15 20 0 5 10 15 20 . X
Frequency (Hz) Frequency (Hz) Time delay (s) Time delay (s)
Fig.12 JSAMNT Cf & N7 (EEM L BRI 2 Fig13 BIESN/A 2V AISS (R sz 50
F Obtained impulse response (Time domain transfer
Transfer function obtained by response analysis function)

and data points for transform

A HEE & 8% H IR & 3%, MR A JJHEE) L, El Centrol940NS (FE [ %] AAT= 0.0 17 fk fe 5 ]
10.24%) O AKNEEE 2300Gal & L CHISRHALE TEFRT b0 IDERROBELZHIMEICT 70 L EEDON
HIREEIZ0E T 5,

ISR L, MRS O ¥ — 5 L AR EE LRSS T & G L, AR BN S A K o R
HET Do FIWBISEIRNT OMFNTHBHIZ0~20Hz, TR ES A (4f) 130.0977THzE § 5

Fig 12\ R TR ET T O mE R % (BB ot s e/ A D BB O NERE) % #ixHl & HEM TR T TNEEE
M REI 2 %0 IS 7 — 413, 0.5~20HzTO.5HZA A D40 L T 5,

Fig.1312, FEMSIRAR THONIA Y8V A RE (RHBIROEZERE) 2R 7. 42.108R L 0K, 1
UAREIEE BARB L 25501 A MR E o> T 5,

WIS, 5 SN ISz B R W 72 IS B RAT 2 5 B o Fig 14T O 7 0 — % 7R (miEB S x FvC
ISEFENT AT O By, WEIIANDHER L 7 —) T8, IREVEGIR CER B LR, #7—) ZEHRIZLD
BRI T (Fig 4O FHE RO F ) o SAUIR L, RA V7OV A5 % iU, AROBEHOFEIZLD,
IO £ £ CINEKOBENTRETH 5.

COHBFNEY, AT HEEEEGIEE I & Fig 13 O R B SIS EE O ) B RS (ho, ho, k) & TBLUT O
WAV (= ohas B~ 1) & AT, R TEERE OIS SR OHEE T 72, (31) RCHEXZRT,
ZZCx(), y() 3K A, BELD AT BB O & ISEOMMEE, =41, A4t=005TdHb, &2 TAlxA
YNV AINEDOREBZE A TH Y, AJJTHEBOREMAAAT=0.018 L 138252 LI0EET %,

20

y() =k i (8) = g3 (1) + ghyox (2) + i]h,x(,—zj) +> hexlt=t)l (31)

Table 512G TS N RIGEE & BRI E Table 5 e AIBEAEO M
FRATSE RO B % e ﬁi%ﬁﬂ”ﬁ N RN Lttt Comparison of maximum response values
BFIZHIE LTV B0 Fig15120~5F OIS T O fekodrk | ARtk
- \ : o . GRldcs | (REROGRSC |
WA RS, 34O ThInhERR R oN D TR (EREIED)
OO, WHEIED TRIFISHINLTWD EVZ Do & FRIE AN (Gal) 725.0 743.9 1.026
MNESCRR32E B S Lz, SRR (s) 2.52 2.52 -

DEXY, ARIEEOREMRIZLTH D 2 & HWE
AT E 720 AR, (LEMBERLSEL 2 LIZX
D IFRIERTEIZ S XIS RE T H 5 2 &, (ERDINEFTA
7B 2 MR B DEEZER BN D,
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Comparison of acceleration wave forms
Fig.14 WS EREEZ WS EftHEO 70—
Flowchart of response calculation using time
domain transfer function

5 £&&

KHClE, UToMET=1T- 72

9, INETIRESNIEIREOMEL L) — R LEILTRL, TOREEML 7z, KIS, ThETE
Pl CTEMRFENLRSEOBE AL, TNOOIFMEEE L 72, /2, —BRBEHoRFES &L L TH
MIFNE & AR Z B B O I SIS IR 2 ATV, W PE 2 57 L 720 B IS OV TIE, VoigtE TV & gz o > 7
TAT y ABBERE L, BIFICERTE L L2l L7, F2BEIIOWTIE, THHER & MlREEE R
DMEEAERE T L, BIFICERTE 2 L 2R L7, 2612, ZIRTHE S Nz RSS2 E B B 2 v
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