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Development of Seismic Isolation Device with LRB and Shock Transmission
Units and Its Verification Tests
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Abstract

The new seismic isolation system (StLRB) is developed, which can separate non-seismic displacements which
come from the thermal expansion etc. in LRB design. The StLRB has 3 components, sliding system (PTFE +
stainless plate), LRB (lead rubber bearing) and STU (shock transmit units). In this project, the StLRB is
designed to apply to the bridge structure by analyzing the characteristics of each component and also the
dynamic behavior of the structure was analyzed by non-linear analysis. The verification test was performed to
show the two stages separated by STU units. Test results show the effectiveness of both the separation and the

seismic isolation performance.

FHZo B2 aFeol fFAHYY 72 FH Wil tAze] A5 uFo=z HAH

kl

Aok A dFuE AFNTHANE L2 ARG FHdtn FPHo] AA NMHE

A0 AAA A4 2=aA%E aEof st EAM] Ak® o]z

El

LRB(Lead Rubber Bearing)® Z2& A1ZAZFA19] HA] o 2EFFTol WAHEAN SlojA

Z9 847} SolAR, A4sFe] UE WY AENE FUHA ¥e AHE ¥1 YTk 59
seuete g FA Adel 2Ed WEHt 2 Add YoMt olag AMe ©L

olgld TAHE ANdstux LxAFol FHez 2 AHuF YR FHo| uAFAE
FAlele AFEA olFel JhedtAl gx, AJAdE AYFAY dFe ¥ £ A=EE jE

CAYAA 712ATA HALTY, AAATL
T(FAelY edTe A7, AT Y

— 383 —



"7l Atk StLRBE LRB(Lead Rubber Bearing)®} STU(Shock Transmission Unit)E 72 3tgh

ARAYFAE AAdEe 2= g AFEL AHE & AWAdE  LRBY

2. StLRB AAZHAH

21 74

StLRBE ofd] I BoXE unlel Zo] PTFE vFREZERA 2o ¥< LRB(Lead Rubber
Bearing)?} ©]52 4% STU(Shock Transmission Unit)37}E FAHo] Ut LRBE ulaYE
T3 Aol Fo QdolA 2EF ¥ AFAelE LRBZF wpEerd oA wnajR A @
STUL PHEX Er3lst LRB st 2zt dZHo] 2EAFH e AL olFd distde

ArEA FHolY AWt & wE o] FolE STUZ dF5& ME3EF Hol U

PTFE Stainless Plate

—_—— \ / —
2 2 Xz AN,

Lead Rubber
Bearing {LRB)

Transmission
Units (STU)

I%.1 StLRB A A A AR FA]

STUSH LRBE Z@@o2H FAds LRB/F SENZA o8 Wygol FH4 ¢a A7
2o U S5 olgel FANF Wt STUZH Aol oF P Tz LRBO

AggrozA LRBY ABoR A ¥ P49 &RE AL £ Yok

22 o[ HAFEA

— 384 —



Force

lel
Fope 7
k"
F, e
uN a —0"" K, i
2_/_, 4 K,
Displacement I.-'"". /
—Amax > v
+Amax ]
—-uN
(@ PHREEER o|FAF (b) LRB#] o] HAF

a9 2 wHEIEWH LRBY o|YAF

PTFE vl2ETEdPL 99 Td@el yehd uiel go] &3 witd g oldAF

4% 7HAx A 99 PTFE 23L& FAHd wet sl@AF7E & 20% ZE W3

obdle A7 gol FAAP WE wHAATE MAHA Bk B AWM A5 AALAL
140kgem’® 315& A% oF 0.129) LEVAALE 2A Bk
p(P)=0.145-3.7x10" x P S

LRB(Lead Rubber Bearing)t HSnFLol wAio]l HddE AJAZAZ 159 do
FEATEALZ H9 M@ 2L od8AFd EA4E& Mtk LRBE SA3EFQ)
FE2AAE gl g 52 27134& HAL O oY Fd dstdEs dEsE E4S
A3 it StLRBS] A9 PTFES] wia o] LRB 5ASFHT WA AAHE e

LRB7} SEAESA ¢3 AW Aogt g2 AZs14 "ot

Qil reservoir B
Bracket Poppet valve ' —
- d
e - 7
E_'_: + ﬂ ’ . Hole for
. Coil oil flow
Spherical N ! 1% b
m"ng . Pipe clamp )
.l A C Poppet
Travel indicator valve
(a) Shock Transmission Unit 25 /Wd = (b) Poppet valve 25 e

a¥g 3 STuY ZAE4d

— 385 —



STU (shock transmission units)= H¥HEA FLAHACGA Poppet valve FEx7t BHag
ToEH dFOZ Poppet valve & YAF £xoldtoE HFH9 olFo] sssht 1 o4
£R(FY 1~4mm/sec)) A= o] MHIL o] g AFFOEZH FJAEo] £330l %A He EHL

R

23StLRB7t AAd F2E9 A%

otehe] 2L SIRB7/} HAFAZ MA@ FEEo] disle], AAAN(As ) LEAE( AL )

9% A% 48 Uehln doh 9Ze) B9E AQACl STUL FERA dge gozA

A/

LRBo| 9@ A asst detdg ¢ & gk 8% 19 2xHsld g %4

LRB7} PTFE st233% a0 ASate 54 Yghln ok

@ AWA AF () eEMsiel d@ A%
a9 4. SIRB AAY FREY AQA, 449 AF wz

3.StLRB si¥ =g

— 386 —



where,
ke - effective stiffness of LRB

X2 X1
l—" Ceg : equivalent damping coefficient of LRB
keff M 4 friction coefficient of PTFE+STU
Y A
1 ¢ :constant multiplier of STU
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