[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

oo /00000
Article / Book Information
oo@a) OO0000000000D0O0DOO0DOO0DOO0ooOoooooooooon
OOoooo
Title(English) Analysis methods of full-scale multi-layered viscoelastic dampers
subjected to longduration loading considering dynamic property change
with the effect of heat transfer
aood(@no) OO000O,0000, Osabel Dave
Authors(English) Shohei Okuda, Daiki Sato, Dave M Osabel
0O O / Citation oooooooobooooooo, o, , pp-313-316
Citation(English) , U, , pp.313-316
000 /Pub. date 2022, 3

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

2032

2021 FEHARERR
ERZEHAEREE |
2022438

BMRE - (REIC K DB RIL Z BB L-ERERMRME S 2/ \—DEFFE

fiE — 4R
TR 2 S— B « 55 —RIEET L

PRI 15 R - IREEIRA A

1 [FC®IC

FERENE 22 R — 1T RS K OVEUC A B 2R IR A D 1 o
THDH D, Lonl, ML v o—1F, KPR ORERK
DN DAY - (RO FER X < ZUF, REFRFICHEREN
BHNIELT D Z L E LTI OND 2, 209
RERHNE S L R — 2 T DB T, BRI - mEO R
L OMREAEZZE L CERHTLILERDH Y, EDED
BTV BHIAEDD 25 U520 1 DIk )03 % 5,
SCHR 2) TIEAE PR R O IR L - HREVSUKATIE 2 B BLT 2 708k
PRATRERRAI 99 & — R GLIEE B MR 2 A B b E b
Zllz kY, RREFNIRREOREHNME 2 S —OIRE S AR
JEIEMAR O AL % B E I CX DT RIERRE S
TWb. L, ZOMITFRERY /=D —RITET IV
b RBHIATZ % 2 JEE VWL HNE 2 v o8 — (LR, 2 |8
K=, Figl(@BM) x4l LI-FETHY, F&E
TE<HVWS N EEE AWM X v X— (LT, 8
&% > 3—, Figl(b)ZMR) ~oiH HikIEGRETH - 7-.
ZFZTAKFRICTIE, EHEE =T BT D IREAD s A
BCEDL—RILETNVERETHZ LITLY, ik 2) D
MrFRIEOYEEZETT Y. £ LT, SCHk 6)D KRFHEINIRE 5 k5
RO A i L, 2 ORE A REET 5.

2 ERME

ARFETIX, R ) DR REFMIEESR OB Z1T 5. Fig2
(CARERTH A LB — OB - WrmX s Lo
BEFHALS 2R3, RE =%, E X 4024.5mm, B8 A
Wi FE 4s = 9.12x10°mm?, FLEHMEARE do=8mm & L7- 6 /8
B AW E SRR & L =T H D, Fig2 OF L 3—(C
Tablel T/RT T v &Z AR L OEZEEZ AT LT, B

=
=B

2H O REHPE

n Osabel Dave™

PERRRAS! 2

IHEEREIT 72, 22T, A IRWE, f: KR8, ¢ #
s, 6, : BRIBETHD. BB, ANT DT X L
I8 X 200m, & - BT S0m, FEAEE 3, BEEKA
= 10%DBEEEYORILE % b L ITERENTZETH Y |
AT D IEKEIE, EHREZEE NCkY, T hEE
T DR O U 7= IERGIR IS WA L CTHER S T2 TH D,
ARFERRT, XL —REE 23 DT CRHIIL TV D08,
LTI Fig2()lond B-B’ Wi D & o X—5Mil 6 2 JgH
OREFEPEROIE S 510 1/2 (R2), 3 )& H ORGSR D=
SHM1/2 (R3) TOFHREREZHWS. 72k, B-BWr
WL, RO RLEZBLMH TH D,

3 NERBEDEER

SCHR 2) DREMT FIEIE, Figl(@IIRT 2B X =D X 9
A E B IET D813, MK (Outer steel plate : —Z& Ml
DOFAFRK) & HHL (Inner steel plate : Center Line |2 & V) 43H| &
LT8R O 2 23T T Tl D X v /3 —ITH L S 4L,
= DA RAMERHERE STV D28, Fig l(b)lIZR$ )8 & X
— O X D ISR OIS DFENE BEET HLEN D
HEAIITES TE R, Z 2 TARLTIE, EEOSRT
IZBWTEBMREIC K DD EEBET D101, WER
8O, BLONEREAEQ, ZEAT 2,

B O, LITREMITH T D ZERA~DORHEER L% L
BORME (BRFMYS 7 0ICRETIEE) THh., N
LA O, L ITHATIRRRY 72 0 OWBBETH D, A
TIL, s o N — DB O EE & LD R X —
BONTREE O, & AMBIC S 2 5 = & THEAODEE L
BT H. AETIE, Fig3 lORTHEFEESEm 26 L LT,
PR E R O ICOW TR 5. Fig3(a)lo DR

2A
A

Support part VE panels part Support part
r v Y \
Connection part Connection part |
— —
el —B Eome

(b) Multi-Layers

(a) 2-Layers

=T
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Table 1 Damper deformation

Random Sinusoidal 0,[C] 27
Case o mm] N, t.0s1 |4, [mm] £, [mm] ¢,[s] | VE panels Unit : mm
A3H28| 400 107 32400 566 0142 30000 28 (¢) B-B’ Section
C-3H-24] 4.00 108 32400] 566 _ 0.142 32400 24 Fig.2 Full-scale VE damper specimen with the temperature measurement locations

Analysis methods of full-scale multi-layered viscoelastic dampers subjected to long-
duration loading considering dynamic property change with the effect of heat transfer
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Fig. 4 Multi-layer VE damper model for 1D analysis and prediction with constitutive rules
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Damper Material d | Number of K s P & oy [N/s/m/C]
layer [mm] | elements | [N/s°C]| [Nmm/kg°C]| [kg/mm’]|A-3H-28|C-3H-24
Ist Steel 9 12 43.128 | 46.63x10° | 7.8x10° | 10.60 | 10.55
2nd VE 8 12 0.188 | 18.70x10° | 1.0x10°

3rd Steel 16 24 43.128 | 46.63x10* | 7.8x10° | 5.13 4.48
4th VE 8 12 0.188 18.70x10° | 1.0x10°

5th Steel 16 24 43.128 | 46.63x10" | 7.8x10° | 435 3.58
6th VE 8 12 0.188 | 18.70x10° | 1.0x10°

7th | Steel | 8 12 43.128 | 46.63x10" | 7.8x10° | 267 | 211
6 BHYIC

SCHK 2) THEE STV 2 JF & 2 = OfRHT F 15 2 N
WEB OB ALV PEE L, REFHIRRHC R 888 &
YN—DOBMRE R & D BRYRFIEZE AL 2 B L TR AT

—315—



—_

—  Test Analysis
o[Cc o[c
44 [€] 441 [C]
40 40 1
36 3 36 1 3
32 2 32 5
28 28
24 1 24 4
] A-3H-28| ] C-3H-24]
2L Timeps] 2= (SR "
T T T 1 T T T 1
0 16000 32000 0 16000 32000
(a) Random [s] 24800 ~ 25200 [s]
0[C] 0[C] 007 £,[kN]
44 - 44 - a
] ] C-3H-24
0] s a2
36 3 36 3
32 2 3] 5
1 i -1
28 28
24 7 24 ]
D BB fimey) A= O824 Fime[s]
T T T 1 T T T 1
0 16000 32000 0 16000 32000 0~ 400 [s] 10800 ~11200 [s] 24800 ~ 25200 [s]
(b) Sinusoidal
Fig. 6 Tests vs. analysis : Temperature time history (a) Random
v ¢ Test Analysis 2007 F[kN] 2007 F,[kN] 2007 F,[kN]
10 1K', [kN/mm] C [kNs/mm]- 1010 —VK " [KN/mm] C,[kNs/mm]- 10 {2 -3H-281 0 A-3H-28| A-3H-28
8y A3H28 [ g 517 C3r2d [ 4
1Y [ LSRR A A LA
SR T vvesaey [0 ST 616 -8 8 16-16
4_<><> L4 44 000006;‘—4 -100 u, [mm]
] o0 oo /o ° 0‘ L ] L
2 - F2 27 2 -200 -
1 Time[s][ 1 Time[s][
0 16000 3000 0 16000 32000 [s] 10800 ~11200 [s] 24800 ~ 25200 [s]
(a) Random 200 FJkN] 2007 F,[kN]
0 3 K", [kN/mm] C [kNs/mm]- 10 10 3K’ [kN/mm] C [kNs/mm]- 10(C-3H-24] C-3H-24
517, 3H28f 517 C-3r24|
\2
Vv L X _SVYVvvyvvy t
60 VVvvevig 6%, L6 g
e i 1 > r- -
4 °°ooo(:?f4 4] ?220%00 4
2 F2 24 F2
. L ] . L -200 -
Time[s] Time[s]
0 T T 0 0 T T 0
0 16000 32000 0 16000 32000 0~400 [s] 10800 ~11200 [s] 24800 ~ 25200 [s]
(b) Sinusoidal (b) Sinusoidal

Fig. 7 Tests vs. analysis : K, and C, histories
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