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5. # B, olAlg, FAH3I, “AANFHEZE n WA HaArd ANFAFG B
KAERI/TR-539/95, S+ gt A L4 1995,

B, olAE, 7RI, “AANFEZE FAFE ndH L GAY dHAWoYe EALAY
A 3824 " KAERI/TR-809/97, =4 A 874, 1997,

H# 1. Specification and Design Targets for Laminated Rubber Bearings

Prototype LRB 1/4 Scale HLRB | 1/8 Scale HLRB
Design Vertical Load (Ton) 294 18.4 4.6
Effective OD(cm) / ID(cm) 12074 30/1.9 15/1.9
Rubber Thick.(mm)xLayers 278(9.6x29) 69.6(2.4x29) 34.8(1.2x29)
Steel Thick.(mm) xLayers 3.2x28 2.3x28 1.8x28
Vertical Stiffness(kgf/cm) 51.6x10° 12.9x10° 6.4x10°
Horizontal Stiffness (kgf/cm) 5,692 1,423 7114
Damping Coefficient =12 % above, Max. Shear Strain(%) = 300% above
Primary Shape Factor(D/4 /) = 31.25, Secondary Shape Factor(D/nl, ) =4.31

H# 2. Equivalent Damping( é’ea ) and Stiffness(Keq) of Reduced HLRB Models

Shear Strain Percent 50 % 100 % 150 % 200 % 300 %

1/8 Scale Geg (o) - 10.64 - 8.91 8.68
(0.01Hz) | Keg (kgficm) - 395.6 - 4073 514.5
1/8 Scale Ceq (%) 18.0 18.0 16.5 - -
(0.5Hz) | Keg(kgflem) 495. 385. 380. - -
1/4 Scale Geq (%) 11.30 11.94 11.18 - -
(0.01Hz) | Keq (kgflem) 1061. 775.4 736.4 - -
1/4 Scale Coq (%) 17.0 16.0 - - -
(0.5Hz2) Keg(kgf/cm) 950. 800. - - -
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HLRB 1/8 Scale Hysteresis (N0.1-300%)

HLRB 1/8 Scale Hysteresis {No.1,MRPRA)

HLRB 1/8 Scale (MRPRA Rubber)

8000 0 kL
§ | [FovmvamnTSTessaticm ]
-
k-3
o o ] i)
i} $ > o e
X x o 2
8 hi 2 -]
£ 2 £
: = e :
5 E § 300 -
i 000 w4000 §
£
:
8000 000 W o100 €
50 100 50 ° 50 100 180 120 80 -0 [ @ 0 120 50 100 150 200 2% 300
Displacement {(mm) Displacement (mm) Shear Strain(%)
- - = IS A= ) 7
g 3 12 18 R g wiwolg SAAH A 3H0.01 Hz)
HLRB 1/8 Scale Hysteresis {No.1vth3) HLRB 1/4 Scale Hysteresis (No.4v1h3) HLRB 1/8 Scale Rupture (No.5)
3000 8000 10000
2000
BOOO
= - 4000 =
£ 100 :: 5
g, g g™
S 5 ¢ 5
uw
o L bt L £ w0
2 o b 3
@ & anoo @
-2000 2000
'3°ﬂn‘n 40 20 o ) 60 sooe °
o -BO &0 40 20 o 20 40 60 80 0 100 200 o 400
Displacement (mm) Displacement {mm) Shear Strain (%)
- . =1 = - 2 <l 1
19 40 a3 wxioly detoli A 1% 8. 1/8 HLRB A ¥hufghA] ¢l
HLRB 1/8 Scale Hysteresis (No.1,0.5P} HLRB 1/4 Scale Hysteresis (No.4,0.5P) e
3000 BOOO
3rd Cycies(5! E
2000 43rd Cycles(50,100,150%) ¥ 5
= o 4000 2
£ 1000 2 5
@ 2 31
5 o P £ o 7 g
L = £ v 2
§ 1000 , 3 H
5 W 4000 . =
2000 ﬂ"ﬂ N
sol upport, Folar Lrane]
2000 8000 0.1
£0 40 20 0 20 @ 60 -0 50 40 .Jﬂ 20 40 60 80 0.1 1 10 100
Displacement {mm) Displacement (mm) Frequency (Hz)
Y & =2 7 B a2 O a ) 1 =z 3 O
o s Ao gl whE aizta] dximjoly dekel# R a9 9. A xE AeH
HLRB 1/8 scale Stiffness (No.1) HLRB 1/8 scale Damping (No.1} HLRB 1/8 ScaleYield Load Qd (No.1}
80 % 500
E =
Sw £ $ o
2 2 — §— / i
H 2 2 -
2 £ — = P
E w0 \—__—- o \ 3 400 ~
@ I E 3
- & — -1
o @ 300
4
w
o 10 200
[ 50 100 150 o 50 100 150 0 60 100 150
Shear Strain (%) Shear Strain (%) Shear Strain {%)
- 2 =P - g
2" 6. 1/8 R arzhy wzhvoly SAAE 23

] g g

Equivalent Stiffness(kgf/mm)

HLRB 1/4 scale Stiffness (No.4)

HLRB 1/4 scale Damping {(No.4)

50 i 100
Shear Strain (%}

g 7.1/4 75

Equivalent Damping(%}

H

E

SE U

Yield Lead Value(Kgf)

25 50 75
Shear Strain (%}

szbal RAwolE =

- 525~

[N —

00

0 7%
Shear Strain (%)

71

A5 B

=



