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SFol AFYL W F 45 AL STU QA FEARE sty

wEF AR 9
Al

3

o
! =
03:
ol
o
N
N
it
o
e
>
o
filo
4>
Og{:",
ol
ok

[>
ol
flo
-

4 mlo
o,
o
oft
lo
u
it
o
-
£
>
n U

2817171 9138k 1,000kN Dynamic Actuators

o A& stE= Alstetr] 18k 5,000kN Dynamic UTM
o
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@@(C&S)M el %

o WA $AYFAYE) Aol hFA A O 20kN/s9] YA SEZ 5L
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(29 1-20] FFBRAARH 2 HPAT A
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U =9 3%
[ ] Advanced Seismic Testing Using The Multi-Axial Testing System (MATS) In
NCREE

o AZ FElo] AT 2AelE maQe AU 2AYE wne AdHC T 2
o faE Werz Axugle 14H

o AR JlmRl FR HEAole]l AXE 4 Y AFAL) A7E ol 5mol T
0] 325m¢%

of A4 HA|, LRB 3l Eoldd e H=dd o v 4edd=

=

o MATS= 7HA® stolBel= A AlE#old AFS a7l vl a34A 249

[28 1-23] MATS A28 A7 (2™ 1-24] 6475 Al2HE

<E 1-4> MATS A 2=H" A%

DOF Type Stroke Velocity Force
L Static +1,200mm +30mm/sec +4 4MN, —3.54MN
Longitudinal
Dynamic +500mm +600mm/sec +2MN
Lateral Static £100mm +20mm/sec *4MN
. Dynamic +150mm +60mm/sec +30MN
Vertical
Static +150mm +10mm/sec +60MN
Roll Dynamic 2T +£0.06rad/sec +8MN-meter
Pitch Dynamic 2T £0.05rad/sec +27MN-meter
Yaw Static 2T +0.015rad/sec +5.61MN-meter
7|57} e ukake e,
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Input from scramnet

trigger Switch -
displ ref ‘ O—a4——Hoid 8C150 init
veloc ref —O\Q*_ S init
force ref Sutodito

Loading Command |Target Scope - scramnet
Id: 1

Trigger P trigger

A J”._’ 1 p|displ ref
7 P AIS Te
b p

Disp Disp
—— authority  Stopper E—Dforce ref

displ fbk
veloc fbk
force fbk

comp fbk

press fbk

user adcs
&

bt

[1¥ 1-26] Loading Command Model in Simulink

O Wxngd a3y 4

off
>
i)

o NEe =3

- A/ ¥ (Viscous Damper)= AZ138t5 Sl dig & 482 F=HA FHAA
dHAUAE EAH 02 FF, B SHIME =S | A o) 5}

3, exdse] hE mY by Adt Adee Hases FAma

B ol FRAMFYS FuHY] A% FaF FAY
- mebd, AR thatel AEA G BB P L Bl B AFS AL L 5
Ast B4 ghol Az AYAAE FAF mE Aol AN fA
o glofo} sl BelHQl Aol WAHA ojo} . EF AP A-F G, §F

=3
1y, AEH 59 @] THHA Fobok &
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- AA skFo] 1510l afFsh= bE o2 241 o] A
- AN P AEEE BHE JARRET-STRUCTURES(France) ] A& 3H S o] &3
2 AFe AHEHE ZAHle AAGsS Alst & 7 RS T3 AstY

Aojof &k, &l F AIFAE 2A T AEE FET

[23 1-30] B HesAg Av]

o AR &4k AlY

- Ao £E22 AR 7] G5 103 A @ste] o)== HWA(EDC)S] BHES
=74

o W74 A3

- AA 2EZAE 1,8008] FEsH YTAAE

- WA E Fo] Ao =¥l ZolAE 1,800F7] % HIZER (XF = £ 50
mm)

- o] HH2ES F3 A|Fo] Ao|Ed] dAd ¢ i o3 49 Tl W
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Cwme] A Aol S H2E WA AAE FFeE 6] o8] A

o PHEAE AF
- AE4EE ¢ 0.06mm/sec®]’d

- NS Bl EF

]

off

[1¥ 1-31] U&F UTMS o] &3 98 728 A5 AF

Z317+4] W21 (EHDRB)

o Z2izh4] W] (EHDRB) 59 o] AF5o g o] fojzl w3 i =2
oy HAEZ (Viscous Material)= 443t LRB, 732 HDRBS 2% 2&4,
T/, Wl tie A EAE sZste A, AgAAES S8 Ao
T AT Ad dAFAZA W7le =] FH I v=olA HAY
== AT S

o EHDRBS] +4 % <&

[Z298 1-32] EHDRBS] @& 4
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2. NA-AH F58%

7k =3 %

[(J 10 MN UTM : RIST Z7x=d+4&

o M&: F2EA 9 FT42Y Fx2E AF

A (ol ARl AATe s BuwE HA Atd Qe e FE2AF7]

2|y 10 MN UTM

H27|2 |RIST Z7EATL

o UM JIA, X S

o FEMS HZ Aslol B8

Chefst BopllAl EA eiel TEAE o

o

T2/MS/AFE ¢ Max Stroke: 1,000 mm

* Piston Speed: 100 mmy/Min
e Column ZF4: 15 m X 3 m

o Z|fisEd: 2% 10 MN, 212 10 MN, & +2 MN
o AMEHHLR: (=7 m AX5m & 3Hm

o Z[Cf 10 MN SEEJIX| AR ESAAIS

=3 FIEE T
- o Z|O| = 3 m, 20| 35 mel AtHy 2 4 AlgA e MErs
L]
= °
el |
L]
ZH AR
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(13 MN UTM : RIST Z7xAF4

o Me: FRYA 2
X glo] Aw] Ao Hl WA

o AA: AHA =
o 7Ie} R . d&&F F4I1H
AH[ 3 MN UTM Bl RIST ZF#=d 44
= o M TI|AH, X} S Clkst 2ol B ok FEAE Y Fx=F e
- o FxMs AT AMEH &
o Z|ffsE: 2 3 MN, 1% 3 MN, & *£1.5 MN
o AMYHR &H5m A& 5m & 10m
T2/ME/AIRE | o Max Stroke: 400 mm
* Piston Speed: 100 mm/Min
e Column ZF4: 12 m X 055 m
- o Z[Cf 3 MN SIE7HK| &AMEMAE 2 2x=AE Jhs
e o Z[Cf = 12 m, 20| 10 me! Alths 2 =4 AlsA e AdIls
[ ]
_ [ ]
E$HeHe .
[ ]
ZH|AREI
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[J 30 MN Cable Fatigue Testing Machine : RIST Z7-& A4

o Ma: BEF gl Ao AgHE 4F Aclee] 454 724dss dotstr] A7

2A=HANF7

x| o SOMaI::/Ir:\ilne Cable Fatigue Testing Hesla | RIST ZREATL
= o AM TJIA |XEH S cikst 2ol ABEE= Z4E AHolE2e F=Ms &
- I 2M8s 43 Ago &
o Z|C{=EE 21& 30 MN, T2 18 MN
o FIO +5 mm & Il 1 Hz (Under Loading)
A/ afor | © T T = g
TEESIMNE | L sswel 2ol 5 m = 03 m
e Max Stroke: 500 mm
=x o =[C 30 MN 3I&7IX| #Hol= AUEAE TS
e o Z|0f 18 MN 3571 Holg m2Ad JHs

]
0l
0E
do

{4

ZEH | AFRI
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[J 15 MN Cable Leak-tightness Testing Machine : RIST Z7Zd 74
o e ER 8 AZo] AgEE 2HE Aol A B A 54 A%< wo}
7] 9% A8
o FA: JAHA F=
o 7IE} H-F7H]
pamee 15 MN Cat?le Leak-tightness Hesla | RIST ZREATL
Testing Machine
=x . 74 J|A, fX2 S cieket BolollA AlBElE 2B Aolgel TxME A
- JL|§A-|-— H= Alo-IO-” 2
=22 2|0 15 MN
g 2o £500 kN
T2/ S/AIE | « Max Stroke: £150 mm
2CEHEYX: 222 70T (2 &5 3 m)
Al 37]: 2ol 5 m, A& 043 m
=3 Hel 70ColM Holg X e 7hs
S2EHS wgt A AR 7ol FHLR A
SH[AR
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[J 2 MN Dynamic UTM : RIST
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[J 5 MN Dynamic UTM : WA stul sto]lH g =72 P AH

o A FEYA W F2Y TEE FFH TRAFS B AT AP F

7F A=A glol ¥l AAe g vwA A gt F e
o A B7= &<

o 7Ie} B« & F¢ 1Y

- 5 MN Dynamic UTM HR7|2t | WX[cistm Hystec
= o M T, ¥XIH S Clfst ZololA BA] ke =AY Y 2xE Ck
o of FxMs AT AFo &=

o Z[0fSE: 25 5 MN, 21& 5 MN
o AMYHR &H5m A& 4m & 30 m

e Max Stroke: 500 mm

* Piston Speed: 40 mmys

o FIOE +10mm € M 1 Hz
e Column Z+4: 15 m X 0.75 m

CEINEY

- - Z0h 5 MN SIE7IR] & =5 2z=AE Jbs
ik . Zoj E 15m 20| 30 mel ATE o E4 AEAe] eI
o
.
gawe |
L]
| A
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[J 25 MN Dynamic UTM : 25 7|sd T4

o Me: F&E2aA & FREA 4537 FRATES Fogsr] % Ade FU %
% glo] Au] AATro =2 nHiwA HA gt 4 J= e TERAF7]
o A ANEE x3
o 7|} R{AH] . &% FUI1H
| 2.5 MN Dynamic UTM 2e7|al EAD J|EHTA
=y o M TJ|A |X S Cikst 2oliM AMEMAE 22X o £xAE
- off &
o Z|ffsE: & 25 MN, I1& 25 MN
o AEHHR k& 25 m Q& 25 m
e Max Stroke: 250 mm
T2/Hs/ A ) ]
* Piston Speed: 120 mmy/s
o I 10 mm & M 3 Hz
e Column ZF3: 075 m X 06 m
= o Z[Cf 25 MN sIE7HX| H-3& =AY Jts
e o Z[Cf = 075 m, =0| 25 mel FEHAA 2 FxEX e ASIs
o ZHAK S| QIE 2 HmZAE
R o ZILIEAN | 2 I T ZEAH
Eol:l‘l"l - 4
o !
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[] Universal Railway Structure Testing Machine : = E7|&=d 7
o M&: FE2EA 2 42y FE2EY A58 F245S gostr] A 48 F
7F A=A glo] vl AARIeE vlwA A o 5 e 25 e TFRAIFTI
o A A7 = 9%
71 B A-7n]
Universal Railway Structure Testing ==
2|2 . Bl =l e |
[ Machine 71 THEDI|EHT
= o MR AL, HF S Clekst 2ololM 28 £ AHE 37(ef ME Aol of
o OF o8 =AY 2 MsHSAH 22
o Z|ffsE: k& 25 MN, 21& 25 MN, =% 05 MN
T2/M8S/AI2E | « Vertical Loading 25 MN Actulator (Stroke 150 mm, £1.5 mmollM 5 Hz)
* Horizontal Loading 0.5 MN Actulator (Stroke 100 mm, £5 mmoilAM 5 Hz)
= x| o Z[|Cf 25 MN StE7IX| H- 58 =AM Tk=s
e o TASIE HoWEHOHH z[t 05 MN SEEVIX| Huts ASIts
e MEIXE M. EX METI| AIE
srguel o Wk I AHF B 2 T=AH
=o =T o W2EHER| Gl MZEo| LYRIMSAIS
o J|A ¥ M| mZ YTAHAH
ZH|AREI
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[J] ELASTOMERIC BRARING TESTING MACHINE : ‘5374

o M&: WARZFEAL A58 Aes gotstr] A A F7F FA glo] A
Ao R vl A g F A= 25 F2AH7]
o A FAFAA =4
o 71Ef BF7H]
ELASTOMERIC BRARING
2|2 Hf7|a | SgIFUE
K TESTING MACHINE i T
= o M T|AH, X S CISH BolM AR WZREZZERIS WERMS
B S Aldo| e
 Vertical Loading 30 MN Actulator (Stroke 800 mm, Max Speed 4.7 mnvs)
T2/M85/AI2F | « Horizontal Loading 10 MN Actulator (Stroke 800 mm, Max Speed 10 mmys)
e Maximum Specimen Size: 2 mW) x 2 m(D) x 1 m(H)
=x o Z|C§ 30 MN StE77IX| &1 Xsld 7ts
e o TGS KSHALEfollA Z|TH 10 MN 3EE7IX| Hits AT s
o IR MsAF
Z§2H2 o Wk I AHF T URHESAH
o WEHIRR| G WZto| LYZIMSAH
ZH|ARE
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[ ] TRIAXIAL ELASTOMERIC BRARING

ESTING MACHINE : ¢354

—

o 7L u%xlaﬂ*ﬂxm 454 e eray] 9@ Ade Fb AR glo] gw
AATOZ Hlud A gotd F U= 3F F2AIF7
o A RAFA A FH
718} B2l
TRIAXIAL ELASTOMERIC
ZH|g 7|2 SYNFHE
12 BRARING TESTING MACHINE i -
25 o Hd, T, ®XiE S clerst SopllA ALBSElE LZEZEAS NS
o 7.:12? Algol| 23
 Vertical Loading 2 MN Actulator (Stroke 300 mm, Max Speed 64 mms)
T2/M8S/AI2E | « Horizontal Loading 750 kN Actulator (Stroke 600 mm, Max Speed 64 mnys)
* Vertical Loading 200 kN Actulator (Stroke 20 mm, Max Speed 64 mnys)
=x - Z|tf 2 MN SEEIIRI S5 Mt s
e o TAISE ASHMEfOIM =[O 0.75 MN SEEZEX| gEts ASTs
o 1R MEAMH
gguel |- DY AS 2Hel YEMSME
° ﬂ%l:
ZH AR
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. = @3
[ ] Multi-Axial Testing System(MATS) : NCREE in Taiwan
o M8 A FHl9] o I E ZH Y AR FAYE IREE 749 64
5 WAAEs ALEoR stoluels Az Algdeld dds sty a33
) /\lg Zk1] 9]

o= o] =

o ¥ X: Taiwan

Multi-Axial  Testin System
2|y g Y HR®7|2 | NCREE in Taiwan
(MATS)
== * 6ARES slo|lHe|E AlEeolMd A & HIER 52| M5 Al &3
* Longitudinal Static +4.4MN, -3.54MN, *1,200mm, +30mmnysec
 Longitudinal Dynamic £2MN, £500mm, +600mmysec
* Lateral Static +4MN, £100mm, £20mmysec
oA S/ At . Vert!oal Dyngmlo +30MN, +150mm, +60mmnysec
» Vertical Static +60MN, +150mm, +10mmysec
* Roll Dynamic +8MN-meter, +2°C, +0.06rad/sec
 Pitch Dynamic +27MN-meter, #2°C, +0.05rad/sec
e Yaw Static +5.61MN-meter, +2°C, +0.015rad/sec
o |0 FASFE & 60MN, & 0MN 7HX| +=AE TS
=3 o 4 Zo|EtoZ MA 44AMN, SX 2VMN7HX| +=AE Jhs
e BAIRE F=AIEO| Ik
gewe ||
SHH[ARR
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[] 30 MN UTM : Academy of Building Research Institute

o Me: F+xH

A3 flo] An AAgow

o ¥A: Japan

Zﬂg;‘f%¥é%42“*¥+ 152 vetelr] 9% APe F7)

WA GA gotd 7 s e TEAE]

71EF B-f-7v]
|y 30 MN UTM HR7|2 | Academy of Building Research Institute
=2x] o M T|A, AR S Citst ZopolAl BA che| =AY 2 FEE R
o 9| -_rLZEé,*; AE Algol g3
¢ 30 MN System
* Crosshead Mounted Actuator
2/ S/t
2/ /AL * 13 Meter Test Space
» Strong Floor Integration
=x « Z0f 30 MN SEE7HX| =4 Tts
e o Z[0f =0 13 m Aoie & =4 MEA el MYIEs
ggHe |
ZH AR
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[] 20 MN UTM : China Academy of Sciences

o M TEFA B T£E T2 AF FRAHee dAs] At Adde FU1
A2 glo] gl AR o w vmH H4A Fotg F Y WeTEAD]
o 9 *]: China
o 7|} B4
2|y 20 MN UTM B77|2 | China Academy of Sciences
o o AM TJ|H, ¥XIE S CIISH 2oolM XY B x=AH Tx= e
o of AxMs AT AlY &2
e 20 MN System
Ao/ S/ A ¢ Crosshead Mounted Actuator
¢ 10 Meter Test Space
e Strong Floor Integration
- « Z|C 20 MN SEE7HX| x4 Ths
e o Z|O| =0| 10 m AlOHY 3 =& AMEA e AHIs
ggwe |
ZH|ARZI
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[] 15 MN Dynamic UTM : Laboratorio Generalitat

o Mo TEEA B F48 T2E 457 TRASS dotep] A 4¥L F
7F AR glo] vl AR E vlwd HA Fod 7 e e TFRAIETI
o #¥A]: Spain
71EF B-f-7v]
|y 15 MN Dynamic UTM HR{7|2 | Laboratorio Generalitat
2] o M TIA, ¥XH S Cleket EofolM FAf che| FxEAY 2 F=E
o 9—| TEEEs A5 AEd 22
* 15 MN System
A3 /A S/ ARk e Crosshead Mounted .Aotuator |
e Strong Floor Integration to 10 Meter Specimen Length
* 8 Meter Vertical Test Space
= o Z[Cf 15 MN 3IE7IX| &8 =AY Jts
e o =[0f =0 8 m, 20| 10 m¢! Altie 2 Ao Aerls
ggHe |
ZH AR
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[] 15 MN Dynamic UTM : Centre for Frontier Engineering Research

o Me: TERRA R F4¥ T2E A-54 FrEe vty 9 e
7 A glo] AHl AARte ® vlwd A sotd 5 Je e ERAR7]
o 9 *: Canada
o 7|} B4
. ntr for Frontier
2|y 15 MN Dynamic UTM Rl Ce te. . ° ontie
Engineering Research
o o AM T|H, ¥ S CIASH 2ol Bxf e =AY 2 FxFE e
o o FxrHs 45 AEd &
* 15 MN System
oA S/ A * Crosshead Mounted Agtuator
e Cold Chamber Integration
* Strong Floor Integration
£ o Z|§ 15 MN sStE7HX| H-38 =AY Jhs
gewe |
| ALEI
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[ ] 10 MN Dynamic UTM : Boeing Aircraft
o M TEEA B FaY TEEY F-FH TRYSS o] 9%
7b AR §lo] Al Ao 2 win f4A st 4 Qe vheTEA
0 $1A: Seattle

o Bk WA : e B

(A 10 MN Dynamic UTM BE:7|2 | Boeing Aircraft
= o M TJ|A|, |lXIH S Citst 2oloflA 22X £ PxEAE Y Fx=F ct
o ?lol +xMs HS Ao 22
* 10 MN Dynamic Capacity
T2/MS/AF | « Baseplate Mounted Actuator
* Self Reaction Design
= o Z[C} 10 MN SI&E7IX| H-8& F+=AE Jts
geue |
ZH|ALZ
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[] 10 MN Dynamic UTM : Ecole Polytechnique de Montreal

o M{: #+x25A A
7F A o]l Aul Ao g nwA A et

4y T2 F-5H T2

o $J*]: Canada

o 71eF HF4n]

2|y 10 MN Dynamic UTM E77|2 | Ecole Polytechnique de Montreal
=y o AM T|H, ¥ S CIASH 2ol Bxf e =AY 2 FxFE e
o o FxrHs 45 AEd &
e 10 MN Dynamic Capacity
T2/M85/AI2E | « Crosshead Mounted Actuator
* 10 ft. x 3 ft Column Spacing
- o Z|§| 10 MN StE7HX| H-38 =AY Jhs
e o Z[Cf = 3 m ALY 2 4 AEH e MEILs
o WEF HAF Bxf 3 FxAH
g2 ol o WZHERERl 3 WZko| MSAlE
SET e I 2 BEulel M5 A
o X TxEo| Msald
ZH|ARZI
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[] 5 MN UTM : University Laval - Quebec

o Me: FEFA 2 F2y TrE F7

A2 glol Anl AARtez wnd HA et
o $J*]: Canada

o 71eF HF4n]

& veotslhy] 93 AFe Fv}
F A= T TFEZAYEY]

| 5 MN UTM B:7[2 | University Laval — Quebec
= o M TI|AH, X} S Clkst 2ol B ok FEAE Y Fx=F e
- 32

o 7xHs 45 A &8

e 1140 kip (5 MN) Compression
* 800 kip (35 MN) Tension
T2/MS/AI2F | » Crosshead Mounted Actuator
* 5 Meter Test Space

e 6 ft. x 25 ft Column Spacing

= x « Zf 5 MN 25 2 35 MN 2IE 7= Jts
b - Z0f = 1.8 moll 0] 5 m7kxl AThE 2 S AEAel At
. I, AE X L P
goue | EEEE I Dol ysus
- T 2 B0 N5 M
. AR TE2o| M5
B AR
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[] 10 MN Horizontal UTM : Exxon

o H&: A7 Fol= R Aol Fol ] T2ATL Hotay] 9% 4P F)
A gle] gl AATeZ nwA A Hd F de eTEAP]
o 9 X: Houston
o 7|} B4
| 10 MN Horizontal UTM BR7|2 | Exxon
e o AM TJ|AH |XE S citst FoolM mo|= 3 AHolE § FAe Ms
o S AEo =2
¢ 10 MN Horizontal Frame
¢ Pipe and Cable Testin
Fa/Ms/aret | TP . 9
* Self Reaction Frame Design
¢ Tension, Compression and Bending
= o Z|O§ 10 MN stE7HX| QI & 2 & Al s
e o MEZER|V} O MR|Z/0] US
o Ziato| ZAIH
1=H KXIATES
;I-S_I:H_(H b 7‘”O|EQ| On_loE:n
°= o Wk 3 AHAZ HEXAH
o LHZRIEZLER|S HMeAH
[
ZH|ARZI
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o & AlolE 59 A4 F24ee Hotstr] AT dds F7F ZA glo] Al A
2 ]

o YA]: Mines

o 7]EF H-fn]

| 10 MN Horizontal UTM BER7|2 | US Bureau
= o AM TJ|H, €A S CIASH 2olM AHOlZ & FAie Ms AT Al
- =R=)
= O

¢ 10 MN Horizontal Frame
e Cable Testing

T2/ HS/ALE . .
S =" |« Self Reaction Frame Design
e Tension and Compression
= o 2T 10 MN 3171 21 & ot Al Jhs
e o AMHAEX|J} FHOZE MX|EHO US
o 70|& &2 oIFAH
E$EH o ik 3 AR BEXjAIH
o LHZRIEZLER|S HsAH
ZH|ARZI
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74, ALQF
b _
T SHE 2| of o 8l o
= Pl SHE(MN) o ol
Stc./Dyn. (m)
30 MN UTM
(Academy of Building Research 30/~ 13 Static M &
Institute, Japan)
20 MN UTM e
(China Academy of Sciences, China) 20/(15) 10 Dynamic
15 MN Dynamic UTM .
(Laboratorio Generalitat, Spain) 15/15 8 Dynamic
15 MN Dynamic UTM
(Centre for Frontier Engineering 15/15 - Dynamic
Research, Canada)
10 MN Dynamic UTM
(Boeing Aircraft, United States of 10/10 - Dynamic
America)
10 MN Dynamic UTM
(Ecole Polytechnique de Montreal, 10/10 - Dynamic
Canada)
5 MN UTM .
(University Laval — Quebec, Canada) 5/5 > Dynamic
10 MN Horizontal Frame UTM 10/10 B Dvnamic
(Exxon, United States of America) y
10 MN Horizontal Frame UTM 10/10 _ Dvnamic
(US Bureau, United States of America) y
ESInESES 30/15 13
X oF ZH| M= (ZI=OiH|) 70/80(%) 70(%)
Z|fstE2 “YHITWSHMII 2 LIERAAU2O] ( CHH MBS
X3 2k
* 7|3 e ZH| ER7|Ee| o|37E o 5 el
CH2F NCREES| Multi-Axial Testing System(MATS)2 SHE = A2
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<3# 1-7> =u] AgAy d3 vw
74, 72 M5, Ae
= el Y (HoiEs | £ | M8 (75| b 2
(712, =7h SEMN) | (mm) | (mm/s) EoiEol| =
TA /8 | TA /" |Ta /78| (m) (m)
10 MN UTM Static
1 (RIST, 3+=) 10/ 1,000/ 1.67/ 7 3 X e
3 MN UTM Static
2 (RIST, 3+=) 3/ 400/ 1.67/ 5 1.2 xMe
5 MN Cable Leak-tightness Static
3 Testing Machine 5/1.0 300/100 - - - 2
(RIST, &=) -
2 MN Dynamic UTM 2 : 2 :
4 RIST, 3= 2/ 400/ 120/ 6 3 | Dynamic
5 MN Dynamic UTM 2 ~ 2 .
5 (Hystec, B+ 5/ 500/ 40/ 6 1.5 | Dynamic
2.5 MN Dynamic UTM 2 2 2 ,
6 (POSCO 7| 20i7s, 52) 2.5/ 250/ 120/ 25 0.75 | Dynamic
Universal Railway Structure
7 Testing Machine 2.511.0 150/100 | 30/100 - - | Dynamic
(SHEETD7|=dTe, sH)
2 MN I ZA|EH7| .
8 (SLI20lolk), 3=2) 2/ 500/ Dynamic
ES L 10/0.5 |1,000/100 | 120/100 7 3
200/300 70/300 100
X oF ZH| MsS+F(&nrFoid]) f 75/750(%) / 130(%)
(%) (%) (%)
¥ FHT A5 57 UMl 3502 Actuators AAIsk] &8 7153 7499
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Y. Z7ATA AR 5 E8A 82 NTIS(http: /hfecntis.gokr) A A3}

ZH| Y L Mx|7| 2 4 71 | ZS5HM Key " N 4—?%} of & ’é‘t:l
= ez | © ! e EMLS= H|m X 7|alo R o
- e Capacity : 5MN Force range
SMN CHed =41 = 5MIN paclly _ _ ° o MZ={4mmis < 80mm/s)
AlE7|(5MN . e Main Size : 8200(H:Max)
testi hine) Large-sized Column to Column = 3000mm
g | IO MRS ey | Moism | 2009 | 2408 | conmstruction| o o o MZHEMN < 20MN)
reterial 2« &= AE=0] : 5000mm
NFEC-2010-05-083 i :
% tester Bending Span : 23000mm o TEAIE 27}
Actuator Stroke @ 500mm
e | oading frame
- High Stiffness, Horizontal type
- Sizer Approx 13,0000L) x 1,500(W)
DEOIBEAIHT| High speed | > 2,800(HImm R
material See esTEe
2 27 |= s =T 2011 430
NFEC-2012-03-161 =7 - testing | ® Dynamic Actuator 1set o okilst HEEAIS 7|
79 system |- Impact Force: 1,000kN
- Stroke: 1,000mm
— Testing Speed: 20mysecO|4t
- Load Cell: +2,000kN
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. T= oA ZH|
2y MX7[& | 271 | ZS5HY Key _
H[&=FA FEHE HEHsS d|u AHI| e X {ES
No (D) d| &fA} (A x| ZH2) F (84Tre) word CH | [ 22 a}xﬂ HEZS|
- Hydraulic Actuator& Cross head
0E PHSH = BO00N |,y ey o F{mmis < 80mm/s)
INI=W i capacity
= SHEAAMY|= _ - Column == : 2 EA
3 a7 |= E'LO:I __rLglg 2008 150 universal | A|o4:'_7pT 300000 = 14000 + o XMZ22ZK3VIN < 20MN)
NFEC-2009-01-069 =TE testing 20;);)_ , :
9 machine ' o IZZAE =Tt
- Z|CHAIE =71 : 3000kN
HEIXE Ms Universal o MEIXE ME FH|
N=b a1 Railway |e X/SX Algdge sdisk= AlEd
4 AMAT|IE |7 :;o =| 2009 1,188 Structure | HIZ 2500KN2| = Actuator,| ® MEZH25MN < 20MN)
NFEC-2009-07-073 - Testing 500KNS| =% Actuator
87 Machine o UTM &t|7} ofe)
_ Dynamic | o 1,000kN S5 % H=sls Alg|® MEAMN < 20N
%iﬂﬁjjcﬁjli Material S 98t Loading Frame 1 Set '(1 O%ctf;or #366 Tm7)
MM A | AH . =X Sohdi mmys < 300mnvs
5 Moisls | saistm | 2009 191 Testlhg e 1000kN =8 JTAAME Actuator . Soosmsim As 2o}
NFEC-2009-10-073 Machine | 1 Set e 2w umm
875 and Static | e FAACIZTIZAIAH AUFAIH o CIAIS T CHEEF AN £
Loading & X3 ¥ EAEE XT3 1 Set 7t
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75 oy Il

Yy =R T S 7 | Z5HY Key . 91 _
ol (e AEA wama) |F5EE] (@) word HESS Hlw il e
o X XstAlglo] Jtstt HHw
VM | eplaiaiany 1 s
AmEIA|E T o ZHSES : & 408, TE 108 |o A=zl MeAlE MR &
7o HE | sE=EELY s . - ZH[gA 4 Column, UTMZEH] H|
6 NEEC-2007-12-049 ~ of 12l 2007 381 Spring Tester | ot 2ol
183 - 2HF|0f : RHSH| 0] * TES dsdd 2
- Max. Force : 1,000 kN
100E= ddet= |- Stroke : +125 mm o XMEZHIMN < 20MN)
HEl 7| A AT | =T | AT T et - Frequency @ 50 Hz * HmsEs m=AE]
7 ARl il - B R B e IRt . Tz 5N 20t
NFEC-2013-05-179 = = tes%er oad cell = 1, | o CIRIRE UEIASA
107 - Servo valve @ 760 Umn @ 20, o,
MPa
DS RAIRT]
(4495) e Universal o MB (12VN < 20MN)
8 Instron S|t & 1998 390 Testing |- Force 1,200kN e ¥4 UM
NFEC-1999-09-035 = Machine o 1% m2AH 27}

328
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T oY I

Y b P L S ZH7H | S=5HM Key C . _
Ol (e AES D wame) (FFEE wme) | wo AL Mgz |aie] 2| Fme
SreMEAE] Wolpert o X22F BVN < 20MN)
M302 Universal i
(SMa025) Werkstoffor | _, . — o . — Force 3,000kN e MEASHE UM
9 emaching| | EEEH | 1982 158 Testing | o 200 . e A ol
NFEC-2000-05-037 Machine olensometer mm -:E_ = D;E.:,
06 AG o % IZAS 27T}
XIO|E Actuator - AR X[F=: L4 mx W18 m x .
: T2, TE& E5tE
Al =] Stz Helm | 517 Aot Giant Actuator| H 1.8 m * A:i’mT ofoll S=t
10 h o T OJ'_ 2008 29 Test |- Test Load : max. 500 ton . E__TLZOE Asiole Sxia
NFEC-2008-08-063 B B Equipment |- &= Stroke : 135 m j:g -- T
013 Cm= 2% ) 5 o X=(Emm/s < 80mmys)
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A6 d He Au L A
1. 34 8+ As
O 52455E
o A% ANy EFEAHES 75 AA Top Class 5 HIEE st eH HAE7}
At T AA AgE dLEY WA 7Pt E&F0E FAAY e WHES
=%
o FE&FHT FAASTL 7He R 20MNF LAE t&F UTME =3 ol= F+44
zZ 9 steel] 59 T8 Fu AAE 7S sto|ByEF2AFAHANA B
2 HAXE AES ol &%
<x 1-8> F&FTH3FT TAIAS 7Hed 20MNT €AE ti&5F UTMe HA& 87 A5
7& = NS5
Nominal static load rating 20 MN, 275 bar
Nominal dynamic load rating 12 MN, 210 bar / 80mmysec
Actuator stroke 750 mm
Test Spacc(e Approx: ) : )
. . - 9.0 m (without platens) / 7.0 m (with platens
Dimensions Column Spacing : 1.0 m X 30 m (between
2|51 columns)
sk UTM
Pressure Transducers for force measurement
(20 MNJ Transducer LVDT stroke transducer
Controller Supported maker
Software Supported maker
- Pressure, Return, Drain distribution between
Hardline HSM and test system
Hose Stand Included
Nominal max force rating 3,000 kN
F Nominal max velocity 300 mmysec
Ma —'—'—
Actuator Actuator stroke 750 mm
MY Performance test 10-30 cycles
Durability test 157 mmysec for 1800 cycles
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Equipment for Nuclear Power Generating Stations

o A THie BHH WFE 949 WG s Tol= IEEE Std 344, IEEE Std
323 &+ IEEE Std 382 59| 7I&°] #8513 3+

o IEEE Std 3233 IEEE Std 344+ A3 TxLo] X5 = Eld vl Wids
ASdds 91 FH S IEEE Std 34+ A Wl ek 44

o 43 ANEe dAFEEd AAHE AN s} == AFthol AA = ofok
st A A T Ex Aol B Foll ZHle dkxree] s  AEe o
Sotofof &= WAL A=

o AHsA Ry & 5 gle ST T2 dallA= s e UilA
e B7ME F 8le

o TRS(test response spectrum)= RRSE EZF3}o ok 5, AW F 3F502 435 =
A0 AZE dHsteoor &

o ARALEANL 10~15%, Fo+H 9= 1~33HzE A3 Ao

0 Sine-beat test= [18 2-21]3} o] F34 9 1 JAZo AAu=Z FAFHX L

AT RRS 57442 1.591 & A& whebA RRSY peak@to] 2goldolal A&
9] ZAI7} 2ton ]2 A A ZUr]Fo] BREF0 AE AuzE AFo] o

)
e A4

r BEAT FRECLUERCY
\ o P, TS I L P, TR

TIMAE BETWEEM BEATS

E U. U dgf_\j

e TEST FREGUERNGY

RLCELERATION

T IRAE

[Z23 2-21] Sine beat test
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[J IEEE Std 382 : IEEE Standard for Qualification of Safety-Related Actuators for

Nuclear Power Generating Stations

o IEEE Std 382+ 7Hg HAdo] 2 A3 F9Y 3 EA] sine sweeping test?]
RIM test& 283t 9low 717 5 A= dn] o] 44 IEEE Std 38290 &3 A&
O M&she FAY. [18 2-22]9F [1¥ 2-23] [EEE Std 382014 A|AIStL U=
RRS(required response spectrum)®} RIM test& Y H 25

o [29 2-22]¢} [1¥ 2-23]9] &S TH3AES W 2ton o9 HlFE Q40 Hs}
o] IEEE Std 38271 & A&3 WASAEE s8] dsixe 2T
H 217} 2~50Hzo]A, HE7F £250mmeol, H WA A st50] 2ton Bof FE3] &
6gol’del 6A-r = XEt) Aul7l a4

U

[Z2¥ 2-22] IEEE Std 382 Seismic
qualification required response
spectrum (RRS)

[Z1¥ 2-23] IEEE Std 382 Seismic
qualification required input motion
(RIM)
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[] ICC-ES AC156 : Acceptance Criteria for Seismic Certification by Shake-table

Testing of Nonstructural Components

rr

o HIFZ Q20 that JFt 28 7|FO0 2 RRS+= [1H 2-24]3 Zow 7HaH]
5%% AH&stal A=

Horizontal RRS 1

AI’JG—I{

Vertical RRS (7—0)

>
E

5% damping

; Spectral aceeleraion, g ’f

;

Az 10
a1

[E5) =3
Freaquency, Hx

[29 2-24] ICC-ES AC156 required response spectrum

<3t 2-5> ICC-ES AC156 RRS Parameter

Test criteria Aprpx—n Apio—u

ICC-ES AC156 4.0 3.0

o RRST¥H A& HU#e <& 2-5>9 3.

N

o IHEE ICCES ACIS6oIA AN 7bg 7458 242 wE87] Asis
o) o] HAojrke s} dgol ol Hojof 3

o RRS ©° '/"FZJIHO]—SJ: /‘5]'1"]?_‘% Z_']'Z_']' AFLEX—HQ] 67%/ AR[G—HQI 27%?:11

o AFTAEFAZE 302 o), AAAEZAIEL 20 o] 7

ftlo
A

EOES

o

[] Telcordia GR-63-CORE : NEBSTM Requirements: Physical Protection

o Telcordia GR-63-COREE F417%H] 2 F4l& vHFZ Q40 Og ZEFH0=2
AeAgo] AR glom AR AR wgt 0RE 49A R FEEH
LTEH=HEHRRS)S A &3 UF

0 ZonelH-E| Zoned7tA o] A2 @A 95 UBC(Uniform Building Code)E 283}

o FE3I U, Zone02 A Lol gl AYY

o 12
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o Telcordia GR-63-COREE A ZAFA Y] we} 8+3F= RRSe =77} oE.
Zone 42| 7% ZPA7Z} 1.6g°]1 1 200mmo] 42 M7 2 7H I S

o AT A 1F2] 25%F e ARFH 25%0l8ke] MFo] {FA]57] A=t

NZHA = A7

rr

[2¥ 2-25] AXAFAS

<3 2-6> AXAFAY

Low Frequency| {o% FrEdter
Earthquake| Richter | Modiied Marcail Ground i o
Risk Zono | Magnituda Imichasr {MMI) Accalormtion Acceleration
(a's) ’
(g's)
i <43 v < 0,05 < 0.2
1 43-587 V-VII 005 -0.1 2 -0.3
2 57-83 VII- vl 0l-02 03104
a 6.3-7.0 VIO - IX 0204 04 -0.6
4 7.0-83 IX-XI 04-08 0.6 - 1.0
“:'Ih | | L L | L ELLE] I | IIIIIH
a
3 L - =
l|:I-'r 1 1 L LLLLl A I T I Y L L L LLii
10" 140 10! 10®

[19 2-26] Z} Zoneo| W& SHAEIFEG S F7]
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2
—_

1 oct/min®] WSI&EE F3}
Hatg o= 7Hxlste] stk Al
5 A9t = R sfof g A

shol A@A S FEH W wwaok I

~50HzH 91 9] 02g+F9 7I&EE AAHE
S AU AU7MEE 0.2g 59 @

g4 7o 2
Q)
=

>
o =
lo oot
o

o AIANGL A4 Hse FA FeHA 35 2z HFoez JpsoF &

] IEC 60028-2-57
o IEC 60068-2-57° 4= AHEAQ FAE WHE AASI Jom A
2} ZPA7} 05g~5g<l & He 8
65cm/s, M¢l= 60mm F=°] &
o EC 60068-2-57° 4= AlZtolE o] Zehdlt= Aot A e
o EC 60068-2-57= A @ AF2 Fupei Yol o3 gAFAAESs 8738k 8l
H, Al A3} Fo] FAFurt kS 7 ]
OA 33 235 A3 7S =S 3t A
APL 35FA7HRS AFstY e AjFtolg o] RRS+= sYstE FeH7F =
Al AZrEojoF 3t FAGH o2 Fy o] F-A=ojok g IEEE Std 34494 = 4
A GFE0] 032 2FsHA Fom E=JAA S 7T AHosta A

o AXNANET AdA] 7Hs= HAskofoF &

o 22

o =9 7|Ege] A &7ARE AEsh <& 2-7>3} 5. IEEE Std 3449 7%
Fol= W2 FASA] @O Sine-beat teste] FE-2 RRS HFa 1.58]1 5 A}
S3t=s At Jdemz Il Ao AurtLEErt F58 F5

o H7tEE 6g, AW 250mE Tsh= s AulE EQdsiA =9 =Al 8T

£ WEY £ e ZoE Boy

N,

<3 27> AR PA S

71& 275 = [g] =t 2| [mm]
Telcordia GR-63-CORE 1.6 200
IEC 60028-2-57
ICC-ES AC156 4
IEEE Std 382 6 250
M7l Salddlel LHEl Al EHH 0.6

- 101 -



& AZE& 8 738A = o] Zone 49| A 200mmE ZH s A5S 71 s Ut
Fa%h wepx] FHAA APE 918l High Pass FilterS 0.8HzE 2 -83tH 1.2Hz
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H T2 849 WA SAZA tigk IA471F 5 shub<l IEEE Std 344 ©|3stH
oy FEEE 2oz o]FoH AHEL A YHoZ YHE AFS
A o+ glon 438e B3t I d5S A58 AS Aty IS

UE Ao R} HUrt&Errt S8 3 LB
Hol A 873k 6ton ©7F 10gF 64+ = HFdl= oS 89 875 T4
AZE F A& ArlolH, 7|&9] olF 7Isd 3AFE e € 18" 647E 7
Ot AAStA MEFRE T Zol7t 1 FEREY WIZEAH] 75T A
o2 did

Wzl 2 fils Asdsdde] Tl o]Fojd & itk 9= A7
A HAEE FYsteiol 3ty o] w WA= v FU oA s Aol vl
& s A EE FUelA AES AR s EAHS Fofsteiof #
d 71Ee e g #dE SR § e 7137 gdEtA Fod Zog ddd
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5.5

I Bl

°

10
@ AN A HE

Payload
(metric tonnes)

0.5

3l=L 25~3ton ©] AT 2ton ©]

o

2.5

EEEER

Size
(m?)
6.25
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1.44
6.25
6.25
1.44

Arle AlRAEA] H3 o] 1.2mx1.2mell &3}
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() 67 =25 A A G (33 E 2 7h5H4 7-90)

o M& : AA ol vA= & & T3] f18t] EstA A AZE A5 AFH
A2A AFa w237 AT D A2l JAFol] ek A vk AT ol AHES T3
o2 3t AZEHA=

o A : oA

o Fof A & AH] : 6-AFE IMS =H AA, 6-AF% Force platform, A 3=
s ZAE 125 AeSHAA &5

AT TS H AR
LS o = 2272 | BREENSETY
(6-DOF Vibration Simulator)
= elxof DXl XESEs AT

FubrHe 1 Hz ~ 60 Hz

I
T2/ds/Ae | A
|

L
=
ol

F=: 500 kg
st 271:12m =12 m

Ex
- o
ASA SR AT (AISA AE §)
2ZH 2
Tl Zsoll thgh 2lA o e
(=] 1
AL
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o M8 : TYAFE HIRT AdEE B FAAAA 32904, FAdiolA EA & A
=3 5 29 5HT, ERIFFCIoKF) A 64U 5 T F 4194 H9] A
AL 7IRke 2 2004 FEHNCH, IF - ARYTA #E -3 A YESA
E g eE sddrIdA e s - 2T FUHEFE ALstaL 5. ole F
g9 2 sy F - A2HTAE BUHE 8Tt A, AANA, FF
1A, AARE, +FFEF D ARFLA R Fad A5 dgetn sdEY
Z19Ae AAY Aol dAFEo] Ha

o #A : A

2hd| BAIFE HSUHFMEIIL Al E&7|a it etw
== s+ "It
FateH2: 0 Hz ~ 50 Hz
Z ST +8 g
A A2k i )
Z| M X 5+&: +680 kg
st Z7: 15 m=+*21m
E X|
- O
g He ANSAEE, AM87[AH, TE&7|AH, MXRE, 2383 E 7/ AREZ0F
[ inl
PSEIPN |
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AFOT )5
EERER

[] MAST(SGS)
o /M8 : SGSeNA EFfF FdE IST(Germany)<
3ton®] A 9k 2tono| o] Algel A= AELS SR Za AL
T 10go]a At 9= 180~200mmeol ¥ Al 82 HX|7Hs WZ-E 25mx2.5m
o HA &<
MAST
ZHH| o ; ; 27|z
| (Multi-Axial Shaking Test System) w2 SGS
25 717 & Fx2eo YWrRAHsHIt
FalEH R 01 Hz ~ 100 Hz
Z 7S = £10g
TE/MES/ALS Z| o M % 515 3000kg
Z| 84 2: £180mm
st Z7]1: 25 m 25 m
==
2z | A FH|, M AH| 52 H] e Y HF 9 ESFTEE
Bl 11 HZEAHZA): IST(SY)
Cantral Syslem
- Tasr Softvware ‘Water Cooling Towar
&:JI?V
ZHH|ALZ
Alr Bpving ;-._
{¥it. lsslatian
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O wxaga
o /&

v (=71 A E 1)

FadrleNd Do A
© 2 3000kgw ¥ 1000kg =

e 64T = 1
o] 9l 3000kgH 6AHTE MFhe

= s

ST(Germany)2] A&

SGSe| #Hlel 1

dso] vzt 2tonol/de] ARl WM e dde A B =
o A A=
SENE s
Ao L 7 41 & 44 41 (3000kg) wgsla |HEORTE
=5 A
FutHe: 0 Hz ~ 60 Hz

Z i 7I& = £10g
TR2/M S/AL2F Z| i M 7 5+F: 3000kg
Z[ o8 2]: £200mm
XS Z7]: 25 m*25m
=
g2 X717 MsHST
Bl HZ=AH=A): IST(FY)
B[ ALZ
LN A
| L1 41 8 4251 (1000kg) R
=5 L2 A
o= 0 Hz ~ 100 Hz
*|LH7} £ iSQ
T2/E S/AF +IEH7‘*XH0P3 1000kg
ZHH2: =54 +200mm, ==& +150mm
2=ty 37| 12m=*12m
£3
g2 e HXHI7) MsHST
|10 HZ=AH=A): IST(SY)
Z| ALZ
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[] (6DOF)Vertical Excitation system(t=7]A 7<)
o Ma : HEFAA 7k =4 sl A AdrIA e A#de APy AR,

o A . oA

st=7| A o
2Hd| o (6DOF)Vertical Excitation system 2 R/7a ;—_]*(}JIEIM)?
== MM Al

T2/ S/ALE AR =
ZO7tSE: 8 +6g
% +9g
= =gl Jhrl z7istiMel Msg AEE + U= AE
=3
ZH|
22He AT A2l AlEM AlY
H| T
Zd| AL
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[] 15g°1¢e] Al = A)3+% 30tono] 2]

o 7)ol BHFA
A5 Aol

=
a-

zZl

) A} ol

.

1 H A A skz0] 30ton ©]7
H3}S <F 2-9>9 2L

, AU7FEE7F 1.5g0174<] 64
FE3ERZ 10ton°] 3] A

Fo tisf 2golde] 7HEER Thle] Tt AH o ® Aol ek Wil

Bieddel 7t

<3 2-9> 1.5g°)de] HhHAstE 30tonol/de] st A%

|2 Size Payload Acceleration
- (m?) (metric tonnes) (9)
SREEI| =AY 16.81 30 1.7
St=IIA A2 16 30 1.5
INESESON Rl 16 30 1.5
0 64FE AFUN@IFAE/EATL)
o M8 : IT/FANYE FHOo2 /EH e AEAFE FF, A gqA A
S AEG7IAl Aabel]l A1 2E B 449 s sdstr s
o #A : FH
A==
| 6-AR = ZSC) R A =
=5 X T oh(X| Bt7tE 2 of=) ZA}
FutsHel 0 Hz ~ 60 Hz
Z| o A 2 5HS+ 30,000kg
T2/ES/AtY s 371 41 m =41 m
Z| ot 5 £0.871.7g
Z| T 9: £ 2007300mm
53 SabioAl 2 6AtFE MO{AIAR 2 A= ES0]
2dEH4 EF/AR H)T=EMe HWHdEs R VAT E dsHE
H| D M Z=AHZH): A O| Al LA AH (L BHE =)
S| ALK
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Shake Table Performance Curve for Z-axis(Vertical)
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<& 2-10> 64+ = et %

9 2%

233 WY F 42 B Aol FoiE O FarvF FUbeka JoH, A
W7t 5o nlste] F7hEE S8H /SRS T tid dAlo] AXHA,
M= st At 75 =& Ao 7 Fo] &3] o] Fojx L 3. ol
oo A T FolAY EE FZo] gEH AFd AH F eAFE AU A
S ZASEY < 2-10>0] YERIS

Size Payload
Region Country Location (m) (metric Acceleration(g)
tonnes)
Africa Algeria CGS Laboratory(inconstruction) 6.1 x 6.1 60 +1
Asia China China Academy omequlng Research, 6.1 x 6.1 60 15
Beijing
Asia China Guangzhou University 3x3 20 +26
Asia India CPRI Bangalore, Karnataka 3x3 10 ?
Asia India [ISc, Bangalore 1 x1 0.5 +3
Asia India SERC, Chennai(30f3), TamilNadu 3x3 10 ?
Indira  Gandhi Centre for Atomic
Asia India Research(IGCAR), Chennai, Tamil 3x3 10 +15
Nadu

Asia Japan NIED‘E-Defence’Laboratory, MikiCity 20 x 15 1200 +0.9
Asia Japan Ishikawajima Harima Heavy Ind Corp. | 4.5 x 45 35 +15
Asia Japan JDC Corp. ? 20 +1
Asia Japan Kajima Corp.Ltd.(10f2) 5x5 50 +2
Asia Japan Kumagai-Gumi Corp Ltd 5x5 64 +3
Asia Japan Kyoto  University 5x3 14 +1

. Kyoto University Disaster Prevention 35 " "
Asia Japan Research Centre diameter
Asia Japan Nishimatsu Construction Corp 55 x 55 65 +2
Asia Japan NYK Corporation 26 x 2.6 20 +2
Asia Japan Okumura Corp. ? 60 +3
Asia Japan Penta-Ocean (?c;r;s;r)uctlon Co. Ltd. 5 60 105
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Size

Payload

Region Country Location (m) (metric Acceleration(g)
tonnes)
Asia Japan Penta-Ocean Construction Co. Ltd. 2 60 1
(2 of 2
Asia Japan Public Works Research Institute(PWRI) 8x8 300 +2
Asia Japan Tobishima Corp Ltd ? 20 +1
Asia Japan Tokyu Const. Corp. 4 x 4 30 +1
Asia Malaysia Sabah University 15x 15 ? ?
Asia Taiwan National Center for Rgsearch in 5y 5 50 1
Earthquake Engineering
University of British Columbia
?
Canada | Canada (EERF Lab) 4 x4 30 /
Commissariatal’ Energie Atomiqueetaux
Europe France Energies Alternatives (CEA), 6 x6 100 +1
ZALEE(10f3)
Europe Greece National Technical University of Athens 4 x 4 10 +2
Europe [taly ENEA 4 x4 10 +3
Enel. Hydro S.p.A.; business unit +
Europe | ftaly ISMES (1 of 3) 4 x4 60 3
Macedoni Institute of Earthquake Engineering and
Europe a Engineering Seismology(IZI1S), University 14 x 25 8 +20
of SS. Cyriland Methodiusin Skopie(20f2)
The European Space Agency(ESA) ESTEC
Europe | Netherlan pean space Agency 55 x 55 225 +5
Test Centre
ds
Europe UK University of Bristol(EERC) 3x3 17 +6
Asia Pakistan Earthquake Erjglneerlng Center, University 6.0 x 6.0 60 15
of Engineering & Technology Peshawar
USA Alabama NASA 3 x 45 1 ?
USA California University of California at Berkeley 6.1 x 6.1 45 +15
New University at Buffalo (State University of .
USA York NewYork) (2identical tables of 3) 36 x 36 50 12
USA | Nevada University of Nevaca at Reno 275 x 275 | 50 9
(6 axis table)
USA Nevada Dynamic Certification Laboratories . 20 45 +10
diameter
AVG. - - 27.4 74.6 22
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Heo| o 4, T2 o5, ArF
TE - Size Payload
= ZH|O cE= i
(B == =71 ) (metric . tonnes) Acceleration(q)
st EEaistol el
B ee X SR A 12 x 12 05 10
Eeltistm 6 B
CMRE DEUTHEol AEo) | XA 068 0
SHM M
(HRZHZE 6ARE ZSOH) 25 x25 2 £5
SGS
+
2y (MAST) 25 x 25 3 10
SHEMAT|SAIE
+
(LH 71 &) & 4151 (3000kg) 25x23 3 10
SHEMAT | SAIE
+
(L2141 & A1 8] (1000Kg) 12 x 1.2 ‘ S
Efﬂ?ﬂﬁlﬁ—_rf% 5 5 6
((6BDOF)Vertical Excitation system)
European Space Agency(ESA)
ESTEC Test Centre 55 x 55 225 +5
(The Netherlands)
=2 University of Bristol(EERC) 3% 3 17 6
(UK)
Dynamic Certification Laboratories . .
(USA. Nevada) 2.0 diameter 45 =10
University of Bristol(EERC) 3x3 17 +6
ZNpFE
sh=d FeFE 55 x 55 225 +10
=™ =9 5g o]t FEC) HT 14.1 14.7 +7
10g= 6AIS L RIS ZARFFE
Uni ity of
i e 66.7% 35.3% 166.7%
= e| Z-FoiH|
g2l HasEE 30.3% 22.5% 100.0%

= 2| 5go|Ar Xl=Ci "W Chd| 36.2% 40.9% 142.9%

o ABHE 1 A A E HOoE B Hoks AN @A, A HE S,
ARE, TH AEE SO st FRHOE B £ YL 7] 2AE 79 6
AFE A5 PO R eAFE AU AW Aue T2 A dHe
T 274 m' ollem, HU MA FIFE W 746 tonolil HUTMEEE 2.24g <
Aoz 2AHUL o] F W4T AFHH T 5 dE TANEE 55 o4 AF
o] Hd 725 Ax HA2 141 moly, A A4 TS H 147 tonY. 1
Ay Sy Ao F2o A% AU FRAYZA AATAe] AgAn
AASE 6AFE e A 725 A% ©W4 625, Hd A4 T% 2 ton
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o] Aul= AIBAHX WA o] 1.2mx1.2mol| E33te] nj
Rom, deEdTFde] udF et =3, I 80
2ol A FF2 20tone] 1/109] E3}3}

o AZFAATAE B A=T|AATY SOl HFstal = FEIF 2 6ArE T
o gHle] 7 ¢ 10tonolste] Algol tisiA 2golde] 7HEEE TR F Uw. L

# 1} [EE-382 == IEC 60068-2-57, ICC-ES AC156 59 ZA7|ES Z=ZA)7]7]9)
= HWIEE7) =

g Aol gr 09 o] mj-§- Al53 A, HA)
3hZo] 6ton°]’2}°] A 97F 180mel 3R 10gd 6AHF%E MWedlE =Y5H
SHASY APYH IAVES HEAZL S UL AR

dREA o2 B2 Q49 AsWTEHF

AgEm AHh 53], dAEdHAd AHE HFE 849 XA T HIde
IEEE Std 344, IEEE Std 323, IEEE Std 3829} #2 7|¥2& ZHEA7]3L . IEEE
Std 382¢ 7HE HpAdo] 2 /\]5@.‘%“?3 9] sl EA] sine sweeping test?] RIM
testE A&t o 7A 9 A¥du ] 7 IEEE Std 382¢] o3 Al@E ©
Asshe FAY.

AAe] A E B o HrhE ks 4X W,
of olste] FHAOT PhY. T A=
A A A o o143l

_u OH
>
[l
=
5
re
—u
o
lo
_>.i
mi:
o)
=
2

o M
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W 2 WAE ASAEAR0] FUelA ol Fojd  Gthd Ao A7) ol
o|f)ate] Faaof a9 of W WA ¥l g Fulol A FAsE A9o mws)
o ool 8 Ao £A. Sl AYE A YA G o5
W%

, 29 502 BAFE Fohuge) BAS A ¥ 5 o, 4
Aol thstel WE AL beE w3 BA e A% L wA

g ABY S e
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vo,

- 119 -



A5 A 7|E A2t

1 AHe 54 A=

484

7t ZAHFE A AEYA(FH)
Al S5M AEZH I}

o =X ZH|= |[EEE Std 382 = IEC 60068-2-57, ICC-ES AC156 &2 =H 7|=
o] sl =S e = U= MANsHE 6ton, 75K 10g ol Ate] M52
StE S AR E XSO HHZM AEZ 3T} 18Omm0|M, Sl 50Hz0| A
olofof &t

o MEHM MXIMA 25m x25m =22 66Xt TSt &

o U FIEE ST NTIS A Z1 sx Fuf o Fd| =X stX| gt =3 M8 s
o| x| X| =g

o MAET| 2 XA =AIZL S EMXHNI S75IIETE HESHE &H| 7 =X stX|
ot =M X 5+E0| 3tonO| O|stZA =AM Z|EL] @F=HS PHESIA| Fat

o ZUXMAstEL Mx|HAES UHEY A9 FHIESET o|E

o %l Z21E EOZE Aok MU 7|& FH|ol S=40| gl AXAHA

O] A7 AA 24 A3}

Size Payload Acceleration
No. 7| 2 e

(m) (metric tonnes) ()
1 TMeEdod 2l 2.5%x25 2 9
2 et etw 1.5%2.1 1 8
3 st FEaletod 2l 1.2x1.2 0.5 10
4 SGS 2.5%x25 3 55
5 St AMAT|SASH A 2.5%x25 25 10
6 S MAT|=A|EH 2 1.2x1.2 1 5
7 St=7| A A= ? 2 6
8 S| A AT 4x4 30 15
9 K| E bR of 52 Ml E 4x4 30 15
10 St ET =7 4.1x41 30 1.7
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U ST A AR FEEEAH 2 NTIS (hitp: /hfecntis.gokr) A4 A3}

e - cirionas e | B [ TEEAL g g TEAS
No | ceymy) HZEAL M7 |FHSHZ wate) Key e M&7| 2ol &t
word H HE2lA
= 1Al
Eﬁ;ﬂ;l SREN
e 2 M O et A O eriec e
1 _%7} [| Corporatio MIE] 2009 8,875 NEy= 6AFF = SE7EE o|g
= n A=y 19
(13)
X| A BALE o4 & 2T ozt
||_E I'o x| R DA} _n_ﬁ_ Tmx1m = _7|' - oj
o | AsH eI s | e | ees | SEIE 20g | SE Rl
Sl = T -
(SHE-ST20 ofz macy | sl 200mm ojgt
Ref) - AH7ISE 059 | SESE 0|2
WA 4 1mx4.1m
—X} Al X|CHEe Q| +
CHTER | Sporeren | srzassis sy | SR o
3 =l s oime | 200 4076 | xgpy | HOEIE 000 | SEIISE 0/
(FHerE]) ZH7HESE: 1.7g
AR
B | o0 | amorsi Hs oote
4 @) HEksAL | MEdistm | 2005 B s N EelS
6AFERS
LA™ | Mis System I _
5 Htll Co?/poratio Ao | 2011 | 1m0 | exigE | ors 600 | SE HA ol
s ’ | ZoiEel +125mm | 2ESEE olg
(30340 N [cHE stE O
MAST)
AL L 6ARE, ASH, ASUWHTYE, Halds, KIEZA}
2. A3 4 EA43 ¢t
7k AT AN FHY
(1 A@AAANA =3 73 AeB7te] BAE AAZR o2 2430+
o B AFANAEL A dF/ES F A AREAEQD Eofoll gk =412 +Fo Y
A5 H7 e 7hedrhe] AR5 Egste] & A F8AS 183 =3 o
ATy 20 2o

¥l = IEEE Std 382 T+ IEC 60068-2-57, ICC-ES AC156 52| <A 7]<Fo]

(6] %_u-
L%t WK SHSS 73 & F e ZHE dAHooF 3
o AN A&KEHS FHeta 384 B dAEdS st of
[0 c4t 5 Ad B9 HollA ZE ZAHE F5ste AL A He] HelA E7bs
stE® tgo 88 1ty Fo APANAL/ZHIE AdAHojoF &
o 7= BN EE 7= & /4B 53 vl go] == AL WA dtojof g
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AYAH 2he) HAF MAE B3l FAo) AL £ A I P Had
AAE G
9 84 FRE A3 Ao, AY Fu S A 3k AAS ;eI sl F

AL A Al B2 dUAZE 282 4 7] "ol ol & AR JuA B
2 AAMAZF A Fojof g
71Ee] Aot AASH7| R FtaEo] A E oF &

[ ddrde] 484 gE7 2

o <!

TZEZ Abolo] F3to] Yorg g3} gl Ao o Atals HHA

= 7]E9] AF7|Ho Hls] Hx == €53 A5 7R AIAHZE [EEE Std
382 = IEC 60068-2-57, ICC-ES AC156 59 HF+Z% &
Tl AR5 HSS 3 & 5 s 7Y% Aoy Ao An] 9} H] 2

Pl = Hagsel 49 Al

5 7HA+= ¢=¢ A4l Dynamic Certification Laboratories®]
o
=

W FEsh AhHAEFe RRoIA 5
S

of

L off
ot e

ok

ZA el A3

TR, AAstE, AtEEE SR M 4 A2 HIEE = University
of Bristol(EERC)®] %5 19} vl 3k 66.7%2] TFR 166.7%2 HhrtE%
Bse AYe AAALFES Zrdd

71Ee] AEd Zrlet At Adeadte] Aol rithd

71E9 °o]F 7 ¥ 3ARE W 27] 2 6ArE ZEHet dAst dAH Tt
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d A2 HZ 2.5m x 2.5m
(payload) 6ton T+ o]’de] ZFUF4 Ag o] 7t

A
A3 %

3

Aol s A MAH aEe] W

R=NYe}

o
o IEEE Std 382 =+ IEC 60068-2-57, ICC-ES AC156 59 HigEe TA|7]E0] &

o MAIHILTERY] H7EEE 10g )79
o 2E=Z 37} 180m°l’d, 253 50HzO]

o wATEL

Aled dg FH R AH
Ha a7

2. H4& 87 AA-FH

1.

R

-

1% 6ton =2 FEA 7H&% 10g ©]
(software) 1 ©]
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A AAHA 25m x2.5m FE O]
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]
o & data acquisition ¥ test execution software upgrade

o



7+ = LY - H| 1
- * 150GPM o[&ke| HPU

TE= MTS 502 HPU _

. Z= Hlj 2k i S A 04724/\ _g
9l wimadn| | (= SEAS ofAle] %) 7|& 2ol Flexible SA 1ZA
« 7|& HEHZIER| o2
« MX 1 25mx2.5m OfAt
1IMs ZISHH | Shaking Table -
« 22F : Bton payload O[4¢
MTS 469D controller and

Controller &
Software

software

5

2=t &2 controller

STEX Pro

* XS0 data acquision & test execution
software upgrade
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<X 212> 214 2 Ad A FAC4E vl
Al A A Al
<+ = M FE L oA H i)
22 Of AR(F =) FH O AHH )
HEZAL 350,000 - 7 B
EZZA} 750,000 - 7l B8
SAH|
7| A Z AL 200,000 - 7l B8
M7 2 A 100,000 - I Be
setted oy zhAbx| 200,000 - 7l B
sot 2F Bx| 2 HZbEx| 1,170,000 - 7l B8
xtH| 2 A A=cf of 4,890,000 4,890,000
=171 ol2g M ZA 130,000 130,000
Base weldment 80,000 80,000
2o A x| 500,000 - 7l B8
= A 8,370,000 5,100,000
ZAXIMOl $4500,0002 HIEFO 2 BH2(1040%/9)TF OFRE MX|ZAF S| 7|EHH|E L |, I, EnsS
2 52 D2{(45%2 7bE)2to] ASE 7t el
o 7]1& A 2 AH|ete] s34 S 1HE w AFH A2EHE MISA FAs=
Aol Elgdd A <.
- MTSol 9o AAS Fate] ANE AT HF 7|E Anlete] 534 S5o EA}
ASE 7hsAd o] e
- Bl 7|2 RE JFY AvE FYUSHA HW 71EFHebe] a3 o] EAZ Qs
o N2 AEEYH 9 FUFFZAAE FHld|or & 7ol ez =] Ag0]
AYRA S71E 7hsdol A=
- 71 Aot A fAHE 2 B 84S 19T o 7] Av]e] {2 #E
Aeks B MTSE AEst= Aol AAHYL AL=E oidd

d
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b

FX
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2 FHPRE Ae A4 2 LAY =84 ’é@ 5o Ad¥ol 7besiH, vt
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& dl o Wall of wind generator
2&7|a Florida International University

Zhd| ApQF Open return, subsonic wind tunnel facility

12 electric fans,

Maximum flow : 240,000 CFM at 700HP (only 1 fan)
2,880,000 CFM at 8000HP (12 fans)
category 5 hurricane

6 electric fans,
Maximum flow : 131 to 155 mph
category 3-4 hurricane

e L
P N T

- 180 -



=2

International University)2] 1270¢]
=]
B

<}
o AAAANAA  Friel #AHEI} HdIANEL HT HAE ¢E"H FIU(Florida

H Wall of wind generatorg A 2]
FEAA dTE0l IFHL AU+
< e ZZ JA SolA LF TpA
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FAASE A% Fo A¥rr 2a% S-S A% 71 2] AhEE T Y
7179 5875 5 s AF vt Bastd, dife FEwduA A
S 918 Ha a7 guE <F 4857 g /1E9] 7] FEE AR Fulete] A
55 B3 H&S 50%018 Aol 753

<E 4-8> HL LT AH|

& H| 1
<128 CIEESA (72 Wind farm S ¢M7| 2548 J1Hs)
£ S|

5| M x|

A AlAH S 3Rte E4 9 HRZE =X A|AH (Cobra Probe)

=8 gl - SER JMAS Mu| DT (EeMo| il w2 J2AX 53}
52 Loz ol i)

- 186 -



A4

A7 A AND-AZH T

5

_rOO
=0

)

H

A8 7]

0 g 7

0
%0

o

00

Tl
o
oln
K 70
W <
Jo =

ol

o
nr
Jo =

Wl of
o T
o

ol 50

o0

ki mE

™
=

29

ahe]

23 9

OPEEEY
S =yHe 94 2 A A

&)

=
=

ARHA A 2E T

i

Ag

2. =

7} N EAA 8

MK

MK
3

O AAAN A (F) ABAA WA A

N

Z 11.2m %°| 30me TFEE F

- 187 -



A% A9

=
=

i} ol &

]_

x4

RE1A
o

[e13
=]

Ald)

AE

=
[

=
=

A

= ME (7]
Bl X

(=

Al
=
=

L

=S

E|

[=)

&

CH

Fe ool w

9

o2

A AR E A H

. FA AE

Ho

174, 3194, A8A, A

[
1l

TR

B!

~
file)

!

]
oF
TH

vA

R

o
X
Tk
G

o

ﬂ

ZHH]

€]

Al HE=, o

S

&Zto] I g =

w3

=
o

|

A

A

(] S8¢d7]

5 A A=

3
el

A A

ol 7bs

7

- 188 -

UESALL] ST AXE o

(@]

o. F5Y%




[ ] Wall of wind generator
o MA 7= LAY HFES AASE Fa& Frloly, vie A &= F 3x3 Wi
o] X¥ AA FxES A vy FE A
i oA ATl AelN 2HaA |

=~

14

o WA DE WAL AT TREL ORE 2
W, B2 9 A% A 947 JaAaA we W] s
o FUH FE 2 AXt] Ao of 5790l 4288 oA
o A B AZ A7l WHE wol A5k FF Bl Fkol) thE AT LA L aAbo] Bol 20
a3
2RHAE Bl

1A=

1/4
wall of wind simulator
(YUEFOHHA 2t T|=S

Al XX FZE, HESAL
MR PE| M%)

Agvts & ds gt

gt A diA 7hsAd AAAE

T+ L H| 1
st= & ZE SIESPNS S kol & 2
ey
(™) ’ ZH| 7+
O _?_ i
A= | Axial Fan & AC Motor (ol otsl) 130
1
T APQH 6,800CMMx=x80mmAqg, AC 380V, 200kW
=4 ®H3 REHZEE S2% M5 #80| JissiH, 7| 5
AMA =LA _ 3
= U2 ESAGAAMol M ZHE AISSH AT JUS

- 189 -




#AE

1

K

K

op

7V wA8E A

tH, AaAGAAM &

S

SEERECE

k<]
pul

ol
T°

o) YES Aste] FAEY

E=

F A7 ]

iy
o

K
o

B
il
Ho

@]

KO

N
N

<]

oo

@]

I Asdsride=s A4gE

5ol @

2

3T vl AAAANUA (FEHER) Aol 7t

ko, F5 AUA7IEF 7t

o}
=

A A]

°l 7he#

<
°©

AzEoz T

A

—_—

- 190 -



Al 8 A ZFEAY H 7dady

7} 2&A8

O AR A 2 g A3 Fopert obyz o

FHely

ol
=

B A

gopol ThepahAl BE(F

244

17 Aol A e

o Al

A FAHol &)

(Wall of wind generator 75 A | X|7|<%3 7}

=
=

A

]

T
Ho

)

-
[

)

ASH7t 7B wE &8 7}

Jo
—_

il

@)

Y

R EAR F)ol e g Bt 4

| AEEEHE, CCTV

=D

9]

(¢]

L 7|83

o AAAIA T FHAHA &A Aol &

&

=of, /A Alelle Al

e

W
—_
ﬂnﬂo

Jo

0

"

il

d5-ole 23.999949 ogho] &0

)
—_
file)

ﬂ_mo

ol

=Z
=

A A4 ol 1 A

]

<
)

N

=]

2 W9l FaEd

Els
v
=

] Al

o gFoz I3
ol o] 4he] Eofoll

=
[}

o H&

8=

N A 7]

A&

<l

o
i=1

o
A

g %

=
[}

71 A

- 191 -



A 9 A A ok

1 A AsAA 204349
O] SZ(AAE o4
o MAFE AYUH U wEo]Be 7]Ee] PAMNL ol g (oF 239919 FA)FL 4
A FES AW 24 £adte ool vehy
o (712 - AFdHl) "16~"17 / 2,390 HA(HHEAF)
(THR : aHEERR])
T= A 16 17
q5 2,390 1,300 1,090
< A0 A MM B >
& AEL A H| (M) =41/ A =]
Fan & AC motor (9EA), =
X x| R x 2 1,287,000 =4 A TE
Inverter box R
aly 2l =
(AC 380V, 200kW) 207000 = T T
Contraction body, 165000 | =4 AR 7S
guide frame
Wall of wind HE 2 ESZA}
generator HIEHA : 13mx*30m =
MT o MCoox AxS 220000 | =4k AT TE
348l XX ZHSS400,30mm)
Control box (&% 0f 11,000 EN AT s
EEPSESY ’
HMei A (WT1800) 40000 |  @lak A 75
Al 2,020,000
- 7| =AM
Z 12m, Zo| 40m 2,000,000 | =& Ce
WSS ENE
AlE Al Elefol & 500,000 | =4k Ce
A 2,500,000
CIHESAH S8 Al2H 262,536 2| A
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SO Zd| FS7tA 3 Eh]
(HAZ21) (High-speed camera, PIV 247 510 IR
software)
A 579,046
g A 5,099,046
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Control box
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Structural  Engineering and

25877\ N
2 |H Geotechnical Laminar Box =1 Earthquake Simulation
Laboratory at Buffalo
=5 meters long X 2.75 meters wide
= Maximum capacity of 82.5 cubic meters
T2/MES/AIF - Two 110 kips dynamic actuators
= A level ring for assembling and testing a vertical soil column
= A sloped ring that allows the testing of a soil column with a 2-degree incline
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F7I A
(Actuator)

72 Li = 24 QAR
* Capacity @ 100kN, 500kN, 2,000 kN
Static Actuator * Stroke : +250~+1,000 mm
* 705 37

* Capacity : 50kN, 500kN, 1,000 kN
* Stroke : +£100~+1,000 mm

* Amp. Freque ncy : 0~ 100 Hz

* 705 0 370

Dynamic Actuator

* Channel - 3 Station

* MTS FlexTest Handset
2EEY 9 ==Y * Transdecer Interface Card

* Uninterruptible Power Supply
* System Software

Hxz 3 HojzHd| * Hydraulic Service Manifold(180 GPM)

o AHJL EX R 3 2 £33
S J

2l Xﬂoiﬂ —1?:% % controld 3 Z+F AA o] RS 9
T4A, Data acqulstlon system s 4F A

o] Eﬁfﬂ AZAUEL FTxBole] AL ZLOT A
A9 7153 BnES f8 HAE A2y 59 &

o1 o]

L of

2 o] 7}%3F 10ton} 20ton & o] H
BxA B ExolF, AFA Ao B3 035m® &2 vy 59} Ston
s dlo|H 21, LVDT, 7H:=A4 59 32 ASZvrE 2o

<3 57> 7|E} AH| HA QFASF

T e 2 QAL
* 10, 20 ton
el P EZ AMOIM B 8 olS0] Jks
ojL| Bl S 0|4 45 : 0.35m’
L= XIARE « MEX|AIX 5 ton
* 100 ~ 500 mm
LvDT ;L_I_% = x|t||-o| _|_.u_1 al _/'\_xl H:|O| xx-lo
. Static Strain * Measuring Speed: 1000 Channel per second
ZIEH 2 Measuring Equipment * Data processing using Built-in Functions
Dynamic Strain * Simultaneous Data Sampling Rate: 100 Hz max
Measuring Equipment * LAN interface. FFT Analysis, Histogram, X-Y graph
= Transd *+0 7 2000 kN
orce Transducer CHCH B1E 9l 2% BE AX
Pore Pressure *0 7 300 kPa
Accelerometer *0.1 7 1000 Hz

- 225 -



A4

A7 A AL FZH F

A A

He 2

22, 7]& 134 3

J|

A& A z=rlo] glofof

AP

olp

8 AR Az, A

o A&7}

of 28

G

o

A

d

N

-
o

pzel

a}u] XA

|

A

<3|
=

<¥ 5-8> 194 A

o0
Ho
Kl
60
[} 1o . “M
- — | R
mm ﬁw K0
D mI )
H | 2o 0| 3
T oo H ol w
T o] Ko R
- Irn_ 110 N
SIS || B
© =
= | < o
2
Jjo
20
=
Bl
<
ol
30
[a] 160
T of
K0 l
Bz
Ul go | ko | ol
ol | ol | ]
MWW —
VIR VI B S B I =
(@] (@] _ _._._._ H__.._
IH | IH = o
Ki | | o0 | W | o
IR |® | T~
wﬁ — oo || w

A 197 B4 2 29 713 B34 2011, 06. 22)7l 7]%

Felxet 75

™

—_
o)

- 226 -



<3 5-9> A]lA

s IR | |RIEIR
~N N
z ol |st|at| a1 | T | IE oo |an|an| k| F o1 an| k| 2 ) I
|5 SF It R < R | oo | O
__m_*mﬂﬂ_ll_n_;l_n_llwn_:l_n ok n_x_ll_u_xl_n_xl_nuw_ln_x n_xm_l_llWD_K ok _“___Aﬂ
d| <<l <l oF | OF <J | <] <)ol oF | ok olll | <1 OE | OF | OF
H | H H | H H H| H
N~ N~ NGRS
=| 5
e
= .
oll | 7 3 .| O oF L D K
oz TR (s glu2lul |5 28 el |
2 WS X e 5™ T € 2888 RIT
K% 5 o R0 XK BT kol | (B |8 5|8 S|
n_xx+4mao7om_m.m.m__o ﬁﬂLWMTebawﬁE
|5k 3 US| B8 |z | <F <88 8 Z N
< | TnER |5 el clg|s5|2|< .
H_n__._._u__./ m,.ln_v.H___O _._._u_ ma_l_l m
0F =3 Do
g5
2|5
2
g
= = =1
=0 Q ul _
|| KR 2 A z
H__._qm_”_M I _._._|u__Ao _|_Mo < KO
o I I Rl O N B iy o
<A X K =
ST i) ul N
N ™
ol

oF

- 227 -



2. +=AE

7F AEEAAE

O o8 AMras 2918 At 4m < 4m x 7m 2O F M BEAGE A
of FAT 4 A= FEF AFTT W 2NTUE AT 5 ojo AT wA
A% Wol 30m x 20m, %ol 10m oo WIS BFofo}

o AES fal o AN AAA, 22 §5)Y AfFEE AUl 7S
7FZ 4m, ¥°] 4me] NHE SATE ZEFolok 5, AEE BEA B tiE AIEAE
H] o] fhbo] Rolgt =g WRE3t MAE 8T F e & 20t o] 9 o5
cranes ZtFojof 3 7|E} 7] ZA I d, 97A4, dH A A (compressor 2
dHEuH)S ZkFolof 3k, 53] o] &Ate] S fdl TR SrIAHe] 2o

o & Atrz= Ao Zad N2 ARdista IFHEASLAIANE &= F
Ad FEAFEFS 8L AR HF BEF, VA, 7] 5o A TAS whY
Y 5o sAEYS A4 5 As

o 3 °

[1¥ 5-20] @& FAE 72435 A7

. 3R] AE

O ohd Aw7rzE A4S Ao 4m « 4m x 7m 722 AL FAol FAT &
= FEF AWEN D 2UFHS AT 5 glojof sn, 7k A1 EA A4,
FUHZA, AU BB 5 SYHOE DFolok ¥, 53 FARA) AF Ex A
RN B0l g% o] §Ao] s} grle] RES 98] BIAHL ZhFolof 3.

o B UIYH ExE AP 2] RFoIMN WAE F 5 Yt 2YY ERE A
Y 2B UV T 5 UETE ExE FY 5L o8 olF FXE 23l I

- 228 -



=
wEED
-]
[1" 5-21] BEx 1A 5 &3jA] ZA =
o 7=dA
FrAF (Y == 2I|H) oftH H|=
o5} ATUR il ol
1 2 3 4 5 6 7 8 9 10 [ 11 12 () (%)
Seel o BUBA 150,000 | 6
AT | Ex Y ZAE| 400000 | 17
et B o HeES 810000 | 34
Ch R 2 Fu| | 300000 | 13
REHE o UEYD 200000 | 8
2AHA =
Azg mH| 400000 | 17
S| 110000 | 5

gt ZagH A 7hsA AARAEGEANAZET A& AT ZA)

T 4 8 ul 2
= o %of|o|Ef HI=EAL (Fredr|=
|y
(29%) | oo kel
o2 Actuator (Eh9| @ wHOte) 310
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1. A4 A &_44H

- AR 116~717 / 2370W A (PR EAF)

Al 16 7
2,370 1,360 1,010
< Q0 & MMEZ >
MELH Y HIZ(HY) | 4/ H| 10
EX O|SAIAHE 100,000 = M 7
tHiy ZMHE=x 200,000 =& A T
s ZAF ZHR| 200,000 = A A 7
CHA AH| 2 | &R 300,000 =& A T
Static Actuator 90,000 =& 7 B 2 AR 7
Dynamic Actuator 220,000 =& 7] 25 2 A 7
7 2 otE HEEY 400,000 2| & M T
slAl AZEQO] 100,000 2 A A 7
Az =2 2 HESZ= 200,000 2| & M 7
CElis LVDT 30,000 2| AF e
Static Stralh Measuring 100,000 9| AF 7| Be 9l A7 o]
Equipment
Dynamic Strgln Measuring 150,000 9| AF 7| Be 9l A7 o]
Equipment
Force Transducer 50,000 2| At a8 7
Pore Pressure 50,000 2| & A 7
Accelerometer 20,000 2| At 7] 27 & A 7
= 50,000 =& 7] 25 2 A 7
ojL| 8 s X|H Xt 110,000 =& 7] 27 & A 7
Al 2.370,000
Static Actuator A
- AL 71 &
xhy | od (100kN, 500kN, 2,000kN) = |
e e 7|Ef 37+ - = & 7] 2
Al
A= - = & =AM
Al Hizdsd gl =gl - =& =AM
| _
A 2,370,000
T ASHE(%) 53.2
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< Al Al TE oie| FH| dsIHd ot Blw >

. A7 AIMTE ol | MSTHA o &
T T ] (5 2l) N 4] 8(H2)
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7hHY ZdMEX 200,000 hHY ZdMEX 200,000
RS LA R 200,000 RS LA ER| 200,000
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Static Actuator 90,000 Static Actuator 90,000
Dynamic Actuator 220,000 Dynamic Actuator 220,000
7ot A st HEED 400,000 wet A st HEED 400,000
A 2= ESof 100,000 A A= ESof 100,000
Az s 2 HESRIZ 300,000 Az s 2 HESRIZ 200,000
x| LVDT 50,000 LVDT 30,000
Static Strain Measuring Static Strain Measuring
Equipment 150,000 Equipment 100,000
namic Strain Measurin namic Strain Measurin
K Equipment ) 200000 K Equipment ) 120,000
Force Transducer 50,000 Force Transducer 50,000
Pore Pressure 50,000 Pore Pressure 50,000
Accelerometer 30,000 Accelerometer 20,000
EE] 200,000 EE 50,000
ol e XA At 150,000 oju WS XA Xt 110,000
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S 4,000,000 AYS -
AlAdod prded gl =efg 300,000 ghed gl oyl -
Al 4,300,000 _
A 7,090,000 2,370,000
of| & EZtol /8| E(%) 4,720,000 (66.5)
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=2 L = H| 22
* Maximum Acceleration : 600g at 0.7m radius
A DEAIST| | S2E Al AE T * Drum Channel volgme :. 0.42m3
(Centrifuge) (Drum Centrifuge) (4.4m circumferential, width 0.35m, depth 0.27m)
g g * Capacity : 750kg at 600g, 450 g-tonne
* Twin Concentric Shaft technology (TCS)

[21¥ 6-15] Drum Centrifuge (Thomas Broadbent)
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42 Electrical shp rings
Drum axis

a

i

Dirurn axis

Instaliation criteria

Fibes Optic Rotary jolnt

Range, dimension
Acceleration Hange, at nominal radius
Morminal radus

Radius at mounting drum surface

Depth of sail in the drum

Heght of sod i the drum
Creumference of the sod model 3t the lop
Creumierence of the sod model at the botiom
Stress rabo to the elastic hmd (mn |
Centrifuge performance

Speed range
Acceleration stabilty in % of sei g's
Acceleration accuracy

Vibeabon af drom surface (max)
Satellite table parformance

Spaed range
Position command resohstion

Position command format
Payload max (lools)
Aums tormus

Payload
Payload at 200 g
Acceptable imbalance

g x force

Total Guantity

Signal line

Dheloctric strongth
Intensity (max |

[ymamic resistance [RMS)

Power line AC + ground
Lne curment max
Line voltage max

Optical passages
MNetwork modem
Transmisson rate
Number of ports

Dimensions
Owverall dameter
Orwverall heght

Inner drum dameter
Usable drum height

E

ysbem lotal weght

Electrical mains supply

Instaled power (max )

Line voliage (other line voltage on request)
Frequency

Environmantal

Ch

lemperaturs

Relativa humidity (noncondensing )
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tool (648,000EUR) tool (468,000EUR)
A 2,671,560 | 1,894,000
ee | HEESM | pieun | S ES | iR
H8 S0000EUR) S8 50.000ELR)
A 112,176 A 112,000
T Z AL 5,000 Tt B A 5,000
ESAY XHSAL 4,500 Ze2 HAH ¢ H#X 20,000
HZZI2| EZA 25,000 S2ese 3 2Mx 15,000
M3 A 15,000 HISHE32(EXA I ojZt 5,000
dh=Z AL 3,000 SYAIM 9[RHY 5,000
LS A 2,500 F4 2 ufzolM 2,500
0| &S A 1,500 AbH 2 2 1,500
AlMY TS 3At 6,000 7| E} 2te|d] 6,500
ZESAL 1,500 ol e 3,500
FES Al 2,500
N2 FSSAt 1,500
RS Al 3,500
M| Z A 25,000
M7 3 A 35,000
A 131,500 A 64,000
| 2,915,236 SHA 2,070,00
of At H Zhol/H| (%) 845,236 (29%)
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A St o A= 20063 FE VUEXAE A 2ES o] &3k stolHeE dY B &
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[] HE=XF9] Bogie Frame 3 EZ4 Y
o 8709] ActuatorE ©]-&3% HEA7F Bogie Frame H%5%H 7} A3

o 7]& AZHoA+= 500kN/250mm®] Dynamic Actuator 27H¢} 250kN/250mm
Dynamic Actuator 67/ = 4

o FElUEt AKHE A s &&

Aol AFA Al HAAF A2 oA W F A A
A T 712AQ A7 JgH WA T HIHE AT 4@ #d 2|
& =& Efsta s

o o3 AV EES MO E 19909t FRIFE = fAF FAAPS 20E AT
Al 2= AJ2"le o] g8t el AlRbol|l oAl dal oy AP
AN FAHAI S EANA 5T F U SolBY =Y e FA4lsto]
B =4 ¥ (distributed hybrid test)”]® ] AFE A&

o °]#g SlolBYEAFTIEA A} BAZQ] dAF= "=l 19999
NSF(National Science Foundation)®] A& ¥o} A2 A x1Fstad =712 <l
AEAH AAE AFAIEY NEES(Network for Earthquake Engineering
Simulation)Atg e 8o = Y=
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=
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o= dE E-Defence(3-D Full Earthquake Testing Facility), TtHRFe
NCREE(National Center for Research on Earthquake Engineering) oAl 23t
ATV APYHIL ler o]F 7S AAEol MES slo|lBg =LY Vles
ZHA AL 57 3 FEATE T ARAE e s JYsta . ol
g 7leNEE S8 stelBEedddd gk mAlHQd £ E dETE SFeha
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AAZE stol B = Alz=Ho] gk 7id -2 Nakashima(2001 )
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o SUNY Buffaloi= Dual Shake Table(3.6mx3.6m)ol A H ol 40m7tA| A& =719
5 EE 1% 72 28 XF 7HE7](21ton 271), YF 7FE7](21ton 27W), ZF 7}
g 7](25ton 471)E AHE3tY 35S 7€ 4= 93 FHo) 50ton A @A ol tisiA

SUHE BEH ANLA D FEEY WAL SFo|BIEHPS T 5 AEF T
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Y,
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/\/ Damper | JsoLATION
y SVETEM
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SYSTEMS MEMEER  [F—-MEMBERS
=
CONVENTIONAL
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BRACING | INFILL WALL BHACES
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[C1¥ 7-22] Shaking Table< ©]&3t A=A A3

o Lehigh University®} University of Colorado= 1149 A 2HlS o] &3k 1<%
stolBeled g Alx®lS JiEstal 9lew, £3] Colorado tete] ZA-¢-oll= AAl
el B EARS AT A8 FxMY =5 NTEt AA FxE dE A
A RS T3

o UC Berkelydl A= A 344 S A% s 271
H, gk 7)) =& Multiple Sub-Structures€ AdE
Near-Real-Time % Slow Testg AFE F+ A A+ Berkeley T3t
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2. AA-FH FS5EF

7V =) A%

AA: JAHAN =

718 Bl - oAld HARHEEY, s SHAASEN, dE A=A

3

r

A== 0 FIHAIAH 277|2 | RIS

TR/ S/AL

Reaction wall ( 18 RCH, 20|l 20 m, =0| 12 m, &M 3 m )
Strong Floor ( PCM, 2ol 37 m, Z 20 m, M 15 m)
1,000 kN Dynamic Actuator ( Stroke 400 mm, 180 gpm, 1 ea )
500 kN Dynamic Actuator ( Stroke 400 mm, 90 gom, 1 ea )
100 kN Dynamic Actuator ( Stroke 400 mm, 30 gom, 2 ea )
3,000 kN Static Actuator ( Stroke 600 mm, 30 gpm, 2 ea )
2,000 kN Static Actuator ( Stroke 600 mm, 30 gpom, 2 ea )
1,000 kN Static Actuator ( Stroke 400 mm, 30 gpm, 1 ea )
500 kN Static Actuator ( Stroke 400 mm, 30 gpom, 1 ea )
Total 570 gpm Hydraulic Power Unit (190 gpmx3 ea)
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o 7IEt EfAH . gAd HALHEEY, 4% FAASAER, td A8z

|y By Tz FAIHAILH 27| | S#=F7AATFE

e Reaction wall ( 18 RCH, 20l 25 m, =0 8 m, &4 1 m)
e Strong Floor ( PCM, Zol 25 m, & 12 m, &4 1 m)

e 1,000 KN Dynamic Actuator ( Stroke 150 mm, 90 gpm, 2 ea )
* 1,000 kN Dynamic Actuator ( Stroke 250 mm, 90 gpm, 2 ea )
* 500 kN Dynamic Actuator ( Stroke 150 mm, 15 gpm, 2 ea )
* 500 kN Dynamic Actuator ( Stroke 150 mm, 15 gpm, 1 ea )
e 250 kN Dynamic Actuator ( Stroke 150 mm, 15 gpm, 2 ea )
e 100 KN Dynamic Actuator ( Stroke 150 mm, 15 gpm, 2 ea )
* 50 kN Dynamic Actuator ( Stroke 250 mm, 90 gpm, 2 ea )

e 50 kN Dynamic Actuator ( Stroke 150 mm, 15 gpm, 2 ea )

e 250 kN Static Actuator ( Stroke 150 mm, 15 gpm, 1 ea )

e 100 kN Static Actuator ( Stroke 150 mm, 15 gpm, 1 ea )

* 50 kN Static Actuator ( Stroke 150 mm, 15 gpm, 1 ea )

e Total 600 gpm Hydraulic Power Unit (150 x 3 ea, 75 x 2 ea)

TR/ S/ALE

= x - Mojy Mo TxEAFHO| JbSE oY Bl uheiapct
o - CHIRE AFo| st §-58 Fetey| o 27
« Moz U fEERTEE SO AUy ¥ S4MEHM TEAY
gowe | 150 ZE B3I TxUH
SET e g ¥ B AME £ FEME MSMY
« YRY PxEo TxME P UAMS ME
LLIPNES
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O st 257 FY7HEA 2= " - dddried T4
o M&: AU 7| EA T4 APAAEL 26m AT wdF AE APA| 2} 7m =0
o] AE w7t 59 AFo] rhed AFAALY.
o A A7l= &1
o ZIe} R5AH . gAld dAEHEEY, A5 sJASHH], tE AHzad
2| U= FATEHAIAE HERr7|d StlAMI|[sHdT7 A
= o M TJIAH, K S Cifst FololAM ALY 3 A2 AEAME o
o 2 TxEYH 2 UrIds Ad3AEd &8
* Reaction wall ( L3 RCH, Zo[ 27 m, =0l 8 m, &4 2 m)
* Strong Floor ( RCA, 2ol 27 m, & 12m, FH 1 m)
e 500 kN Dynamic Actuator ( Stroke 250 mm, 90 gom, 2 ea )
2o/Ms/Aper | 200 kN Dynam!c Actuator ( Stroke 250 mm, 90 gom, 2 ea )
* 100 kN Dynamic Actuator ( Stroke 250 mm, 30 gom, 2 ea )
e 1,994 kN Static Actuator ( Stroke 500 mm, 30 gom, 2 ea )
» 1,013 kN Static Actuator ( Stroke 500 mm, 30 gom, 2 ea )
» Total 570 gpm Hydraulic Power Unit (190 gomx3 ea)
- o AN AMEF e 7xEAEO0| 7SS Oifg Hiede{n} giaddiet
- o CIRIRE Mgl Zest ¥-58 {eviy| o 28
2gHe|
SH[ARR
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O WY TR} FAAGA 2 - R PAR N EATFL
o M B9 AL EATL) HBALLE 36m AAT TF AT AFAY 1Im =
olo] AE w7 Fol HPol HsT PAHY.
o UX: 7% F9
o 7let BAAYl : BhAY OAYAESY, T4% SAAZN, 4F A2
Ty | wRiTzET feiEAlAY g2g7la | deddrizeTs
= o M JIA, MAE S ciekst 2oliAM Ay 2 F42Y AYEAHE tae
- 2 TSN U YINS BBUH B8

TR2/ES/A .

Reaction wall ( 18 RCH, Zlo] 14 m, =0 12 m, &M 25 m)
Strong Floor ( PCA, 20| 39 m, & 175 m, 54 1.5 m)

500 kN Dynamic Actuator ( Stroke 250 mm, 90 gpom, 2 ea )
1,994 kN Static Actuator ( Stroke 500 mm, 15 gom, 2 ea )
1,013 kN Static Actuator ( Stroke 500 mm, 15 gom, 6 ea )

649 kN Static Actuator ( Stroke 500 mm, 15 gpom, 2 ea )

Total 300 gom Hydraulic Power Unit (150 gomx2 ea)
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[ AdE 53485 AgA=H : SdxE=r|sdTd
oM Ax, A%, uvt @ W AH-573 FRA5S ot At 24F s F71
A3 glo] Anl Ao vmA 47 detd & gt AP
o FA: 47I= %
o 7|t B oAd YAEAEEY, 1485 AN, Ay dAZI#<A
|y As SEMs AIYAIAH Hf712 | s [sdTY
s o Hr FoM Alie 2 FADY AMEHE a2 8N 2 I2Ms
- ASA gl &2
e Reaction wall ( 18 RCH, Zo] 235 m, =0l 8m, M 2 m)
e Strong Floor ( PCA Z0| 455 m, = 144 m, M 12 m)
o A5tE O|l==aQ ( A4
* 500kN Dynamic Actuator ( Stroke 250 mm, 240 mmys, 12 ea )
2o/ At | 250kN Dynam!c Actuator ( Stroke 250 mm, 1,600 mnvs, 4 ea )
e 250kN Dynamic Actuator ( Stroke 750 mm, 1,000 mnvs, 4 ea )
e 250kN Dynamic Actuator ( Stroke 250 mm, 200 mmys, 4 ea )
» 5000kN Static Actuator ( Stroke 750 mm, 2 ea )
e 2000kN Static Actuator ( Stroke 750 mm, 1 ea )
e 180 gom Hydraulic Power Unit
o HE ME Il AF4A] =2 u) cleo| RetvIEY| B
=4 o CHAIRE Ao Zest d-58 V7| e ER
e Cro| RAVIHVIE ZtESoh=0l 28t ReEHE HR7
=R
FH| AL
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[J] HEX}%F Bogie Frame Y EA@7] : At EH

o M AT, A5 5o AAY 4% Fol UF 454 724

d

ZHH|H A T X2 Bogie Frame T ZA|E7| BR7| gt 28 ES3E
= o HT XEAL = S Clekst 2ofollA] Al 2 =408 ASHE i
- 2 TXEEM U nzAMs HASAFH 2=

» Strong Floor

* 500kN Dynamic Actuator ( Stroke 250 mm, 6 ea )
T2 /MS/AIE | « 250kN Dynamic Actuator ( Stroke 250 mm, 2 ea )
o 8% u|ZAEE Dynamic Actuator

* Hydraulic Power Unit

o Ml A AMEF e MSAEO| JHsE H2te| XIFAl Zaelnt o}
= x| 9| Re7|7t LhE=E o e
e o CHAMRE Alglo] LR M-ZX fe7IHY|E cl ER6D U=
o Clro| RepizY|E RiSshen LR SAHEE ER6tD S
a2l o ZRE ZDNEAEE L XFHH WY So| ZAAMEN PRAH
o] ~ = -
=< o JA L ZEH|Q| 2| E Es BEXES MSAH
| ALEI
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[J 6A-fr = Vertical Excitation System : &1 14 7]7|

o 7h&: XPEZ}Q} T2H T Adgoly FARY Tl U Wd e detst]
A AFS F7F AA Qlo] ARl AATew v gGA std F s A
H]
o A BAE=E HA
o 7IE} B thAd HALHEED, ade SHASEN, dE A=
Rh| o 6AtR X  Vertical  Excitation el | BHAMI|A KA
System
= o ASAL SEH| S ciefet ZoloM Aoy 3 Zary AYEME ez
o LZlds A5 &8
o Z0f AR FA 2 220 kN
- 28 FIS e 001 T 50 Hz
o =AlIE = HA|:
2D/ Apek THE A JESZEW A AR AR5 G
o M=R Zcf JEEEECIFA AR AIRA): 27 G

o Z2Z Z|Of JEEZ(ZCHEA AR AIEAD: 1.3 G
* Hydraulic Power Unit
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[J 6A-fr = Multi-Axial Simulation System : 525217

o e AEA, FAW Fol @ A-57 T2 Aetap] A AP Fh A
2] glo] AH A WO B HTA LA ForE 5 9= A AN

ZHH|H 6XF+ 5= Multi-Axial Simulation System HR72|2 |  MEXSAP|=
Jp— o HE XISAL &8 & CIASH 2olofM AlTie 2 HA428 ASHAHE CHale
- 2 TxEAM Y uzEMs 434" 2=

o Z|| AlZ FH : 20 kN
e Table Size : 25m x 20m
o FAIZ O £&E : 15 mysec
29/M /Aot e 712F O £X 1 1.2 mysec
o 22 Ful He: 001 T 50 Hz
o TAZ O JIEEE(ZICHFEAH A= AIEAD): 5 G
o JI12% AU JEEE(ZHFA A= AIFAD: 45 G
* 180 gom Hydraulic Power Unit
- o AtsAF 2! F2H| 2 Aold AgX e YWEAY s
o « CIXIRE Agol Zest M-88 feviady| o 287

st o o AlSAte| AUy = HAEY A UZAY

SCETL e T 2 ZA[e| M E e HEHZ| LRIMSAIY

ZH|ARZI
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U =] ¥
O] e 72539 F47HE A 28" . University of Buffalo, SUNY

o 7l &: Dual Shake Table(3.6m x 3.6m)ollA Ht} 40m7tA] A& 279 A5 =
WE T Y FATIEIIE AR 35S 7HEE 4 lew A 50ton A
Aol A A mAF B AAIZE sto] B e A3 5o taf= AFo] 73t

FAE .

=
19
A

o $JA]: United States of America, New York

o 7Iet BgAn . pAd UALEHEEY, 145 HASAH, td A=<

B |2 HETE 23 FUATA|AE H{7|& | University of Buffalo, SUNY

o~ lo [E e |

o A4 JIA, BX S cieet oM Aty H S22y MM E e
o 2 T=54 3 Urids A3 &8

* Reaction wall (Z0] 195 m, =0| 9 m, M 06 m)

e Strong Floor A (20 24 m, = 11.8 m, & 06 m)

e Strong Floor O (Z0] 183 m, & 122 m, &M 25 m)

T2 /M -S/AIE | « Dual Shake Table (36 m x 36 m, 445 kN, 2 ea)

e T=180 kN / C=100 kN Dynamic Actuator ( Stroke 2,000 mm, 250 gom, 4 ea )
e T=2,002 kN / C=2,669 kN Static Actuator ( Stroke 1,219 mm, 3 ea )
 Total 1,020 gom Hydraulic Power Unit (185 gomx=4 ea, 140 gomx=2 ea)
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=39 F47FE A28 Lehigh University

2} 372m2°] Strong Floor?} L& ¢ Multi-Directional Reaction Wall®] 2 X]
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* Reaction wall ( 20l 32 m, =0| 152 ~ 6.1 m)

e Strong Floor ( 2101 305 m, = 122 m)

» 2680 kN Dynamic Actuator ( Stroke 1,500 mm, 20 mmys, 3 ea )
e 2050 kN Dynamic Actuator ( Stroke 960 mm, 25 mnys, 2 ea )
e 1,500 kN Dynamic Actuator ( Stroke 960 mm, 35 mmys, 4 ea )
e 1,500 kN Dynamic Actuator ( Stroke 250 mm, 35 mmys, 2 ea )
e 1,050 kN Dynamic Actuator ( Stroke 250 mm, 50 mmys, 2 ea )
e 670 kN Dynamic Actuator ( Stroke 600 mm, 80 mmys, 2 ea )
e 580 kN Dynamic Actuator ( Stroke 250 mm, 60 mnvs, 8 ea )
¢ 1,000 kN Dynamic Actuator ( Stroke 250 mm, 35 mmys, 2 ea )
e 130 kN Dynamic Actuator ( Stroke 250 mm, 35 mmys, 2 ea )
e Total 600 gom Hydraulic Power Unit

—_ o~~~

ZHIAR
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O 9tE 253 F47F- A 28 : University of California, Berkeley

o 7l &: Reconfiguration Reaction Wall(Tall Wall Type)o] TFFEHJQL ThFgt
Pseudo Dynamic Testing Method ¢38]&FS Ef3t o] tAFE Ao
43k APAA

o $YA]: United States of America, California

o 7Iet B4R Ald HALHEEY, 1de SAASEH, hd FAH=ZH

University of
A9 H2d 2= 21 SolylzA|AH He7|& i )
ST - eI Tr California, Berkeley
o o M J|AH, ¥R S ciet —Er'OIEOHH A'EH%* 3 =AY AEAME a2
=

2 ExEM I RN

* Reaction wall ( =gt #11=0]| 1
 Strong Floor ( 20l 18 m, Z 6 m)

¢ 1,000 kN Dynamic Actuator (Stroke 508 mm, 508 mmys, 2 ea)

e 667 kN Dynamic Actuator (Stroke 1,016 mm, 508 mmys, 2 ea)

e 1,560 kN Dynamic Actuator (Stroke 600 mm, 375 mmys, 1 ea)

* 530 kN Dynamic Actuator (Stroke 900 mm, 175 mmys, 2 ea)

* 530 kN Dynamic Actuator (Stroke 500 mm, 500 mmys, 2 ea)

o T=270kN, C=380kN Dyn. Actuator (Stroke 500mm, 500mnys, 2ea)

» 330 kN Dynamic Actuator ( Stroke 300 mm, 750 mmys, 1 ea)

e 310 kN Dynamic Actuator ( Stroke 300 mm, 750 mmys, 1 ea)

T2/ S/AIE | « 170 kN Dynamic Actuator ( Stroke 2,500 mm, 1,125 mmys, 2 ea)

e T=60 kN, C=90 kN Dyn. Act. (Stroke 250 mm, 1,250 mnys, 2 ea)

e 50 kN Dynamic Actuator (Stroke 375 mm, 625 mmys, 2 ea)

» 061 kN Static Actuator (Stroke 1,829 mm, 19 mmys, 3 ea)

e T=3,110 kN, C=4,180 kN Static Actuator (Stroke 300 mm, 25 gom, 2 ea)
e T=1,500 kN, C=2,000 kN Static Actuator (Stroke 500 mm, 25 gom, 2 ea)
e T=1500 kN, C=2,000 kN Static Actuator (Stroke 250 mm, 25 gom, 2 ea)
» 1,070 kN Static Actuator (Stroke 600 mm, 25 gom, 1 ea)

¢ 530 kN Static Actuator (Stroke 900 mm, 25 gom, 2 ea)

e 270 kN Static Actuator (Stroke 900 mm, 25 gom, 1 ea)

» Total 320 gom Hydraulic Power Unit (80 gomx4 ea)

58 | iR dEol 2 85N SeblRbIE ot 2500 A8
2E8H S
B AR
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[ ] MAST System : University of Minnesota

o 7l &: The Multi-axial Subassemblage Testing System¥ Reaction Wall, Strong
Floor7} Ax o] i Z4Fe] JRE AMES Bt o] ARAL g AAZE
stolBZ|= A9 T tAwE dgo] ket AdAAd

o $JA]: United States of America, Minnesota

o 7Iet B4R Ald HALHEEY, 1de SAASEH, hd FAH=ZH

MAST(Multi-axial ~Subassemblage - o _
2|y , HR{7|2 | University of Minnesota
Testing) System
i o M TIA, X S CiSt EofollM AiE 2 AT ASHAME Hae
o 2 FT=EH F Utds Z3A"0 22
e Reaction wall ( LAF&, 2ol 10.7m x 10.7 m, =0[| 10.7, &M 21 m )
* Strong Floor ( 20] 10.7 m, = 10.7 m, 1.67 m)
e Total System Capacity
- Vertical Forces: +5,900 kN
- Lateral Forces: +3900 kN
ARMS AR Latgral Dlgplacements: +406 mm
— Vertical Displacements: £508 mm
- Subassemblage size W x L x H: 61 m x 6.1 mx 87 m
e 1,980 kN Dynamic Actuator ( Stroke 812 mm, 4 ea )
e 1470 kN Dynamic Actuator ( Stroke 1,016 mm, 4 ea )
* 980 kN Dynamic Actuator ( Stroke 500 mm, 4 ea )
* 190 gom Hydraulic Power Unit
o ALHY Aol Fx=AIR0| 75Tt e Bt diddieo| 2RE0 U
EX| =2
o CHAFE Aol Zest IMse &8 V7| ci ERst JUs
ar2uiol o ZRIE ZTE_T’_%E—-"-%_% E'-J_ A wEF S2 Aty 2 A4 A
cF o ZEH WY =NE AFE 3o UMY
S| ARZI
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[J MAST System : NCREE in Taiwan

&l H A System for Multi-axial Subassemblage Testing (MAST)
27| NCREE in Taiwan
Vertical Force : £250 kN (250 mm), 2 sets
ZH| Ak
= Lateral Force : 250 kN (+250 mm), 1 set
=
£
—
35 T, & o £ 3+ ={m— —==|
Sl A |
g
H/N\ T
I I
Bw w8

[ ] A System for Cyclic Tests of Large Scale Buckling Restrainted Braced Frames
NCREE in Taiwan

Sty A System for Cyclic Tests of Large Scale Buckling Restrainted Braced
= = Frames
HRo|a NCREE in Taiwan
ZH| AR Horisontal : £500 kN (£250 mm), 4 sets
FH| ARZI
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o 7)o Be FAMEo] 285E 20)Y TREPAY 2
2 Hge AR E Auel A5ANS Sate] A
o 71E B FERAGAML A0 WT A% Sefo] B2 oA
4 uge APY 5 Ak gyl TEo WY
A5 A 7|E AE-FHg AEA

1. A8l FEA AENTIS ZHA4)

7. AN TS AA ARIAED

gvle) A5 P w

& mEge HuTFo|

AP = Z-835te] A

= 3709 23H Keyword(ZAM-s Actuator, CHRIFT= Actuator, SIOIEE|EF=AS)E A[E35l0] Z+
Hlo] E=2Mg HES
o MH F|EE SSHNTIS ZA Z3} sA =Uljoll 1Ms Actuator 2|7} CE= EX| &
o SHX|ZF CHEEL| A% it FXAHE Actuatoro|t{ CHXFRE 2 sPO|HE|EFZASHE
Actuator A|IAEIS HF5l0 Us 7|22 |l HeZ mletE.
0 7|29 IM= ActuatorE &235101 CHRIRE Actuator A|AEIS sidoz LME =2
UX|TE O] A|ABIS TSl 2HAIAE NI SakM EAV| 2hler = QUS.
o0 CH}FE Actuator A|ARIS 7MSE| fIsIME oA =22 37| & 8 S 12
AladEle] T2 & V|s8 SEMOZE 112i5l0] MUKl MAJ} Eesh
o MAMo=Z Cietst Fote| MEHAM FxEZ2| AN HsS OtE ZAFE = U= K
T 7HEAAEIS 0|8st= FA[0]7] 2ol AZXMQl J|=IfEE s SMEeZ
T&ollof g Ad|Z2 EHERE,
o ¢ 23 EOiZ Mot 2|2} 7|E ZH|e SEME gl He=z EhE.
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Y. Z7ATA AR 5 E8A 82 NTIS(http: /hfecntis.gokr) A A3}

THEEH|

2|y o =B - S 27 | =AY Key A Az 3 i
No (mE) | =FAL (A X Z2) FEEE (4ake) word HEMS dHlm MEZ| 2| ;Pxil A Eo|
Al EStAS The Fully Integrated . XZAL RjolE 2ozl o M M AMHE
T = or&s o=ol &
Al A A SHETY| Test Equipment H
1 MTS N 2 ,2b4 =X [olriaT| 247
NFEC-2010-05-08 =T 009 ) for Railroad : i :OU[EU: _ 37HH o TxEo CIXIRE A
9 Infrastructure s TR sloll= =xi5kst
o XSAEE MAsiAH
e T-slot Base Plate e ITE
) ] * Portal Frame for Vertical Loading | _ ;:{;IE X 2ZHEOKN
Hj_ifﬁ;";\lf; S 3ch Elastomer | ® Side Loading Fixture for Horizontal olshel Aotua?o?i 5
= SA T% - . . or/=
2 NEEC-2010-12-12 MTS S 2008 505 Durability Testing Loaghng A
7805 System e Maximum Frequency: 50Hz . Ciga Txso| gxl
¢ Vertical Dynamic Force: 50 kN oc maAsdL H
— L=H==8Y%T
e Horizontal Dynamic Force: 25 kN ;ra v
e 250kN Actuator (2CH)
ACH ZA7|H & I — Force capacity : + 250 kN o HEYA mzdd ©
. e EIN= VTS “ﬁlrja 2012 940 4CH Fatigue — Displacement : = 125 mm S|
NFEC-2012-09-17 ;r‘ - Testing System | e 500kN Actuator (2CH) o FXE0| GAFRE A

0534

- Force capacity : £ 500 kN
- Displacement : £ 125 mm

Sol= £
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2% RelTPAIH

2ch hydraulic

1,000kN Actuator System

- Force Rating : 1,000 KN

o 2zde]| u|ZAEY|

7] _ ~ N _ — Displacement : £125 mm
MTS | ZHdciste | 2009 805 durability testin i}
NFEC-2011-01-13 - : ;‘t’em 9 e 100kN Actuator System e GAIRE TZAIH0|=
5790 Y - Force Rating : 100 KN 25t
- Displacement : =125 mm
CIEL|TA|E 7| SAHE T e Single & Dual Table o AISAHEOfe| ClF =&
o3 A= Multi axial e AEE 58 4 1 680 K o I ZAIHY|
(323 wrs | TS a0 | 2300 T = ;
NFEC-2007-10-01 AEES simulation table | e WTAIY Fob=: 50 Hz o 1% ST CHKRE
9337 LIHIE e HOE 37]:15mx21m Alslofl= Fx3
o SHMFATIHETI: 1171
11CH Sl L7 11 CH. Hycrauiic e T-slot Base Plate o XISXtEOofe| 4
AlE7| VTS MEX= X} 2006 153 5 bI Tost e Portal Frame CIIFE AlSEH|
NFEC-2007-10-00 J|egl ! Hre "tyt 9 o Fxture o i8] TXE CX}
S
6428 System ~ Vertical Fixture(3) S Adojle 2xist
- Side Fixture(4)
SHFAIIT| 37 _
: Eagoo[ﬂ;jf 'LH o« RSAtROR 4nd
= o [ = =3 . _
4XHLE4W%:7TH?A| MEX=X} 4 CH. Hydraullc e T-slot ;rase Plate Siniaiods
= e ili i B xZ2o| ez 14
NFEC-2007-10-01 | “1° | pjma | 20 ] B Duragtyt 1o o Fure .Ef;f.zl Atljojl’ .
stem T AEo=
5132 - Vertical Fixture(1) et N
- Side Fixture(2) T
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3= Ui7 A7

Saginomiy

Dynamic Servo 3ch

HZHoll S=tel 3

A x| 2ARHY|

_ _ =M FTIET] 37
NFEC 28::23(;05 17 g 2012 638 Actuator System Fet7t7]: 374 . oxsol greE T
ZAlslof|l= 2et
) ) _ F2H71247] - 100 kN, 25 kN o J|ARE Jlitol 535t
Ni?CLHzg:Tﬁth MTS 2008 | 479 SC . bﬁydr$U|li S HF : * 125 mm 2 e H=AE
—~ - urability Testin _
2913 tyt d EX™=0[ 142 7 1,308 mm o TX=°| BAIRE 11
System HISAJOI= : 4 x 3 m 2Alslols HxEt
o MYSIEI 3F IZEA
= & SHRATE|: 394 =
EP(?IS—IP\I/:[;LO;IGS)H Muli Axal PortaTFrame | o —_rllxc"’l S50l w2}
== ST
MTS 2011 412 Endurance Test }
NFEC-2011-11-15 _ Side Mounting Fixture CHASIE= +==2| 6
1178 Machine System

Reaction Fixture

RARE Mgolls w5

Sh
=
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Aled dg FH R AH

o A3 Aue HIxEAHFE 7led AHA Top Class Fvo HEE stdom A
AE e A ATE AR Yol 7HE a&F o2 74T F e W
=%

Fatigue rated force capacity : =100 kN
» Double amplitude displacement, 500 mm (£250 mm)

of large components.

100 kN * Hydrostatic bearing design
Actuator +  Coaxially mounted full stroke linear variable displacement transducer (LVDT)
(2ea) * Non-Linearity of LVDT : 0.5% of full range

Lifing & Pad

* 90 gom (340 Ipm) servo-valve

* 90 gom (340 Ipm) servo-valve manifold assembly
» QOperating Pressure : 210 bar

* Type : 4 port, 3 stage

= Type : Double Ended / Double Acting design for balaced dynamic performance
= Custom Actuator design with high performance cushions to allow dynamic testing

Fatigue rated force capacity : 250 kN
Double amplitude displacement, 500 mm (£250 mm)

250 kN * Custom Actuator design with high performance cushions to allow dynamic testing
Actuator of large components.
(2ea) * Hydrostatic bearing design

» Coaxially mounted full stroke linear variable displacement transducer (LVDT)
* Non-Linearity of LVDT : 0.5% of full range
» Lifting & Pad

» Type : Double Ended / Double Acting design for balaced dynamic performance
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= 180 gom (680 Ipm) servo-valve

180 gom (680 lpm) servo-valve manifold assembly
» QOperating Pressure : 210 bar
= Type : 4 port, 3 stage

500 kN
Actuator
(2ea)

Fatigue rated force capacity : £500 kN
» Double amplitude displacement, 500 mm (£250 mm)
* Type : Double Ended / Double Acting design for balaced dynamic performance

= Custom Actuator design with high performance cushions to allow dynamic testing
of large components.

Hydrostatic bearing design
»  Coaxially mounted full stroke linear variable displacement transducer (LVDT)
* Non-Linearity of LVDT : 0.5% of full range
Lifing & Pad
= 180 gom (680 Ipm) servo-valve
» 180 gom (680 Ipm) servo-valve manifold assembly
» QOperating Pressure : 210 bar
= Type : 4 port, 3 stage

1,000 kN
Actuator
(2ea)

= Fatigue rated force capacity : 1,000 kN
» Double amplitude displacement, 500 mm (x250 mm)
* Type : Double Ended / Double Acting design for balaced dynamic performance

= Custom Actuator design with high performance cushions to allow dynamic testing
of large components.

Hydrostatic bearing design
»  Coaxially mounted full stroke linear variable displacement transducer (LVDT)
Non-Linearity of LVDT : 0.5% of full range
Lifing & Pad
180 gpm (680 Ipm) servo-valve
= 180 gom (680 Ipm) servo-valve manifold assembly

» QOperating Pressure : 210 bar
= Type : 4 port, 3 stage
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<X 7-4> AW 7= 9y

T2 ZhH| 9 T gy
100kN Dynamic Actuator (2ea)
250kN Dynamic Actuator (2ea)
1245 Actuator : M T
5000kN Dynamic Actuator (2ea)
1,000kN Dynamic Actuator (2ea)
Accumulator A 7
S 33 AlaH
720 GPM SH= 71 B
S 2ull A|AH 720 G ASA E£= FHEZIRI 7 BE®
et A otE HEED I 2w
HEE AlAH A Az ES o 7 E®
A2 SE U UEYD 7| 2]
5,000kN %i st=zf &l (Loading Frame) 7] B
Hh2d v} =H(Strong Floor) 71 B/
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