
(NCREE)
(NTU)
2014/12/22

•
•
•
•
•

•
•
•
•
•

• NCREE



•
•
•
•
•

•
•
•
•
•

• NCREE



•
•
•
•
•

•
•
•
•
•

• NCREE



(Strength) (Ductility)
(Toughness)

Eh

Ei

Es Ek

Eiso

(1997)

(2002)

(2005)

(2006)

(2007)

(2011.7)



PGA = 350gal

PGA = 350gal



•
•
•
•
•

•
•
•
•
•

• NCREE

(LRB) (HDRB)

(NCREE )

(RB)



( 1 of 3 )

(Natural Rubber Bearing RB)
3~5%

yF

dQ yppy FAf )1(

pyf

pA

ud KK /

dK

uK

yD

EDC )(4 yDd DDQEDC

effK

eq
)

2

4 (
2 2 2

d d yd
eq

S S eff d

Q D DE EDC
E E K D

(Lead-Rubber Bearing LRB)

( 2 of 3 )



10~20%

Mullins(
Scragging)
Mullins

-
- “ ”

(High-Damping Rubber Bearing HDRB)

( 3 of 3 )

(Elastic-Sliding Bearing)

( 1 of 2 )



Wd
R
WF im

id
id

W

ii

m
eff d

W
R
W

d
FK

i

eff
eff

dR
g

gK
WT

1
122

R
dE

E
iS

d
eq

2
2

( )

( 2 of 2 )

(Linear Roller Guide) (Ball Roller Bearing)
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B3F~38F
133.20m

1F
LRB (43)

3.17
3.289sec
5.181sec
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49.95m

2F
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Light water reactor (GEN II) - stiff structures and rigid components
Completed

4 PWR at Cruas, France,1978, 1983-1984, neoprene bearings (500x500x66mm)
2 PWR at Koeberg, South Africa, 1976, 1984-1985, neoprene bearings (700x700x130mm)

Under construction
Jules Hotrowitz Reactor(JHR) at Cadarache, France, neoprene bearings (900x900x181mm)

To be erected
International Thermonuclear Experimental Reactor(ITER) at Cadarache, France
4S (Super, Safe, Small, Simple) Reactor (Toshiba-Westinghouse) at Galena, Alaska

20 LRBs, JEAG 4614-2000
Quality and Maintenance Control, Verification Test (Central Research Institute of  

Electric Power Industry, CRIEPI, 1987-1996)
IRIS (International Reactor Innovative and Secure), 2006-2010

Seismic isolation design for reactor buildings
Analyses and tests, 99 HDRBs, SSE=0.3g
Independent of construction sites, equipment and components’ positions

ERF
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• STF Shear Thickening/Thinning Fluid

Cluster of nanoparticles

Interaction

Molecular structure
of polymer based fluid

Journal of Rheology, 33(2), 329
366 (1989) John Wiley & Sons,
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Specimen B

Specimen A

Shaking Table (Ground)
Test setup for 1-D periodic foundation
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NCREE

NCREE Headquarters

New NCREE Branch

NCREE
( )



6000ton
±1.2m

Strong Floor

NCREE
(MATS)

: 6000 ton
: 1200 mm

NCREE
(MATS)



(400gpm)
: 160 ton
: 400 mm
: 200 mm/sec (1600 gpm)

: 200 ton
: 600 mm
: 1000 mm/sec

NCREE

NCREE

Experiment
building

Office
building

Experiment
construction
area

Fire experiment center, 
ABRI

Dormitory

Road (24m wide)

Facility Layout



Location
Shaking Table Specification

Table size
(m)

Max. Disp.
(mm)

Max. Vel.
(mm/sec)

Max. Acc.
(g)

Max. payload
(ton)

Taipei
Headquarters 5 x 5 H 250

V 100
H 1000
V 500

H 1.0
V 1.0 50

Tainan
Branch 8 x 8 H 1000

V 400
H 2000
V 1000

H 1.2
V 0.8 100

NCREE

1. 1200 mm

2. 400 ton

3. 1000 mm/sec

4. 6000 ton   

5. 150 mm/sec

6. 800 ton

NCREE
(BATS)
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