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3. 1=8 PAE g Ful (12%)

7h HBAEFW A

AA, F7HAFALZHZE 55 (www.ntis.go.kr)H o] FF &8o] 7Med AsH
Arl 5 @ 7I712A SW Ho gt Aol Zbedt BHle AL ATAH
o Sk

Al BArsta e AN & F AR RAN A3 AE9
o AR ATAZ e FEAIA e &) 20099 A7 AEH o] Aule AFA HXA 7}
5 WAL 25 (Gmx5m)elH, A &L FFA 60ton 3FY FEREO I

Ago] 7hs3

o AEY FRI A Fow, A FxEC B Faud UFol ofsn, A%
o FEE melsel PANE A e At AYAE TAFE AR B B
g AZAAY F787] oeds

o Bd QTR B AENEZRY FAHE AH £Fo2 fAH APo] 715
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el 3 877F Sd=L =
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o 3o WY
- AZEAL ARl g T4 A B o] wobAa, 1zt e AF FERE U A
ol "igh #o] AXEA, o= A e A5 755 v ZH /M 5o
gibs] o] FolA L U
- ofAJo} A Fo A Hf, & TA AFUE YeERa lon, 2 XFgE X9l
YENAN B FE BHf F. 0] T 7IF & %9 Aste €& NIEDAA &%
Ql plate Z7] 20mx15mel Hd X Fx2E F&o] 1,200ton?! 6xX-F= sd &
u 9l
<E 17> obAlo} Ade] EY) A%
Size Payload
Region Country Location (md) (metric DOF
tonnes)
Asia China China Academy of Building Research, Beijing 37.21 60 6
Asia China Nanjing University of Technology 15 15 3
Asia China Tongji University, Shanghai 16 25 3
Asia Japan Central Research Institute of Electric Power Industry 25 60 1
Asia Japan NIED ‘E-Defence’ Laboratory, Miki City 300 1200 6
Asia Japan Fujita Corporation 16 25 1
Asia Japan Hazama Corp Ltd. 24 80 3
Asia Japan Hitachi Engineering Corp 16 20 1
Asia Japan Ishikawajima Harima Heavy Ind Corp. 20.25 35 6
Asia Japan Kajima Corp. Ltd. (1 of 2) 25 50 6
Asia Japan Kajima Corp. Ltd. (2 of 2) 16 20 2
Asia Japan Kumagai-Gumi Corp Ltd 25 64 6
Asia Japan Kyoto University 15 14 6
Asia Japan Ministry of Construction 48 100 2
Asia Japan National Researohllnstltute of Agriculture o4 45 3
Engineering
Asia Japan NIED(Nat. Inst. for Disaster Prevention) (1 of 2) 218 500 1
Asia Japan NIED(Nat. Inst. for Disaster Prevention) (2 of 2) 300 1200 3
Asia Japan Nishimatsu Construction Corp 30.25 65 6
Asia Japan Nuclear Power Engineering Corporation 225 908 2
Asia Japan Obayashi-Gumi Corporation 25 46 3
Asia Japan Port and Airport Research Institute 11.56 55 2
Asia Japan Public Works Research Institute (PWRI) 64 300 6
Asia Japan Sanryo Heavy Industries Corporation 36 90.7 3
Asia Japan Shimizu Corporation 16 20 3
Asia Japan Taisei Corp Ltd 16 20 2
Asia Japan Tobishima Corp Ltd 16 20 2
Asia Japan Toshiba Electric Co. 25 20 2
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- olEd A AFY M SR 2 89 AR

selstA ge Ao, Fu Aol 5E9

v, olZE Tt FHAN =8 T

=
San Diegool X +&F < 1A= JAFHAd(TE= AV H LS

&2 ¥ 154.5ton)

FEMY)E A FEINE 24 gon 43 75

8 JEhzA, A

Q 2k

g0 2Fd= UC

=/

H3 43.4m2, Ho| F

Al &5 Ao ® Add
<E 1-8> ofAlo} A< o]9] B A3
Size Payload
Region Country Location (md) (metric DOF
tonnes)
Canada Canada University of British Columbia (EERF Lab) 16 30 6
Europe France CEA, Commissariat a L'Energie Atomigue (1 of 2) 36 9N 3
Europe Germany KFA Juelich 25 25 3
Europe Greece National Technical University of Athens 16 10 6
Europe ltaly Ansaldo Meccanica Nucleare 12.25 6 3
Europe [taly ENEA 16 10 6
European Centre for Training & Research in
Europe [taly } ] 39.2 5 1
Earthquake Engineering (EUCENTRE)
Macedoni ) ) ) )
Europe University of St. Cyril and Methodius (1 of 2) 25 40 2
a
Netherlan European Space Agency (ESA) ESTEC Test
Europe 30.25 22.5 6
ds Centre
Europe Portugal Laboratorio Nacional de Engenharia Civil (LNEC) 31.36 40 3
Europe Russia Hydroproject Research Institute 25 50 3
India India [ITRoorkee 12.25 20 2
India India SERC, Chennai (1 of 2) 16 30 3
South ] Universidad Nacional Autbnoma de México
. Mexico 16 20 5
America (UNAM)[33]
USA Alabama NASA 13.5 1
USA USA Civil Engineering Research Lab U.S. Army 12.96 45 3
University at Buffalo (State University of New York)
USA New York , ) 12.96 50 6
(2 identical tables of 3)
New University at Buffalo (State University of New York)
USA 13.69 50 5
York (3 of 3)
USA California University of California at Berkeley 37.21 45 6
USA California University of California at San Diego 92.72 2000 1
USA [llinois University of lllinois at Urbana / Champaign 13.69 5 1
USA Nevada University of Nevada at Reno (3 identical tables) 19.35 45 2
USA USA Wyle Laboratories (1 of 3) 33.55 27 2
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O %8 30 74 2 75 9y
o Ml #Ha A
T He H| 32

Expansion plate

Area : 15mxbm
Structure Type : Truss

Base plate 2 9Z bolt
?__I_

AER et sAEEolEL| HAS fITH Base
plate 2

=t2rZ8| 0| E2} Base plate2| MZS 2Ist
bolt 7= &

Actuator x|

2=t Bt st Ms2| Actuator A X|

Z=soh A MTS 469D Controller upgrade
osakat Accurmulator bank * Maximum performance &Fat2 2[St
accumulator bank F7F A X|
. MTS 469D software * MTS &= Software upgrade
Multi Table + Zl=CH data acquisition & test execution
Hojz=z2 STEX Pro .y -

software upgrade

T= 8 E=2 H| o
* Area : 30mx20m
Subspace . up ol gps
=P EIES
H Iz = [=) H
E—H’% Subspace E:‘:L["'g' J|g * EE“O'E Ol":n_l' H‘IlFE!"é' J|g
ZH|0|S& Crane + 2HEZEolE 2 AH| 0|53 Crane
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W, 3 AFU AHEHA G A FFBANES RBF] A Y FH0
27

<3 1-10> 98 Jsd +5UH

= &fd|H = g
7 3= X MTS 502 HPU, Piping Il By
2 HZEER] Water Cooling Tower 7l B/
Expansion plate A 7Y
X EH 0| E Base plate A 7
Bolt & #= At e
st Mkt Actuator, Controller upgrade 7| =FH| 7 M
_ MTS 469D STV
&gt Controller | A
STEX Pro. A 7
AZajlo|E M| 22t st FH Hxls2t 7| ==
TEE Al e
AEZH0lE ERE XS 2= Jig Al e
Z[0|Z& Crane A 7

_22_



& dl 9 A System for Multi-axial Subassemblage Testing(MAST)

HRo|d University of Minnesota

* Lat. (Long.) Force : = 880 kips (£ 3,900 kN) in two actuators

+ Lat. (Long.) Disp. : = 16 in. (+ 406 mm)

* Vertical Force : + 1,320 kips (£ 5,900 kN) in four actuators

ZHH| AFQE * Vertical Disp. : = 20 in. (+ 508 mm)

* Ancillary Actuators : 4 with = 220 kips (+ 980 kN) and %16 in. (= 440 mm) each
* Specimen Lat. (Long.) Clearance : 20 ft (6.1 m)

* Specimn Vertical Clearance : 16-25 ft (7.6 m)

ZH| ARZ
o =yl d
2t H] H (6DOF)Vertical Excitation system

2RI =7 A AT (KIMV)

Jvd

=0 A2 27 - 20 kN

Al Apek 28 Fus @2l 1 001 ~ 100 Hz

< < THE FM JIEZ(EURA AR A™HAD -9 G
© JI2E Fd JIEEEUEFA AR AIEAD 16 G

| AL




ZH Y S ISR 2202 EHEA AL AL HSHES AR

=R Pl sl =&
ZHd| ALk + Actulator 4ea2} cl b=

| ApZ

Capacity(kN) Servo Valve(gpm) Stroke(mm) 7=
50 15, 90 500 2
100 15, 90 500 2
250 15, 180 500 2
500 15, 180 500 2

A% ActuatorE 3317 YsiA

) 2 AEEH A o)

At 187 ALATAZY FEALE Bote] oln) old@ A

fol e

A% Actuator @ THAFEE AQE BE0S AFE TUASta o] $Jdst=r Ao
o

AW AE 2 e )z A

.

[ L 3
o %

off

o

_24_



<3 111> 1

A% GAF-E Actuator A|2¥ =

= Zd| g 75 oH
50kN Dynamic Actuator (2ea)
100kN Dynamic Actuator (2ea)
4= Actuator Al T
250kN Dynamic Actuator (2ea)
500kN Dynamic Actuator (2ea)
Accumulator At 7
7 3 AlAE
720 GPM 7 tE= 7] B
T 2 AIAE 720 GPM RS A HEs stEzfe 72l E7
7ot ¥ stE HEED 7l B/
HEE AIAH sHAM A~z EQof 7] 27
Az a8 Y HEHZ 7l 27
5,000kN ZHst=z2{ ! (Loading Frame) 7 B
3,000kN =23 =¢! Actuator A 7
T SHA| A HF2{HEHStrong Floor) 72l B/
224 84 (Strong Wall) 7l 2
CHAbRE X5 £ A 7
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20 MN UTM System

=R Pl China Academy of Sciences, China
* 20 MN System

x| Apok * Crosshead Mounted Actuator
* 10 Meter Test Space
* Strong Floor Integration

ZH| AR

& d A 15 MN Dynamic UTM System

=R i Laboratorio Generalitat, Spain
* 15 MN Dynamic Capacity

| Apok * Crosshead Mounted .Aotuator .
* Strong Floor Integration to 10 Meter Specimen Length
* 8 Meter Vertical Test Space

Fu| ARZ
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o =yl d

& dl 4 10 MN Universal Testing Machine
HR7\ Zaad st el A=A T A(RIST)
+ Zoss 2= 10 MN, 21& 10 MN, & +2 MN
s AEH A= Tm AFRS5m & 3B m
FHH| AbQE * Max Stroke : 1,000 mm
* Piston Speed : 100 mm/Min
* Column 2+ : 15 m X 3 m
ZHH| AR
b H 30 MN Cable Fatigue Testing Machine
ERr7l Eepdnstod 1l = T A(RIST)
+ ZHss : & 30 MN, T2 18 MN
K| Apok « F o = : #5 mm 1 Hz (Under loading)
< < « Al s 2ol 5m, 2Z 053 m
* Max Stroke : 500 mm
| ALZ
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15 MN Cable Leak-tightness Testing Machine

ZAA TSl T LT EATLRIST)

2= z|of 15 MN
: Z|CH +500 kN, Stroke £150 mm

EEREER - 22 70C (=3 =5 3 m)
=
=

« ANEA Z7]: 20l 5m, A& 043 m

5 MN Universal Testing Machine

YX|o st sto| Ee| =7 = A o M EH (Hystec)

- s g

Al gt
* Max Stroke : 400 mm
* Piston Speed : 40 mm/Min (x10 mm 5 Hz)

+ Column 24 : 15 m X 075 m
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T e d4s
Nominal Static Load Rating +20,000kN
Nominal Dynamic Load rating +10,000kN
Nominal Single Shot Load rating +10,000kN
g2k UTM One Shot Test Speed 40 mm/second at 10MN loading
Total Stroke capabilities 500mm(250mm)
1,500 LPM(400 GPM) ServoValve
2z nHLA
- U8 UTMS 29317 AaMe eFe) 98T 2 fdas(Ee =)
st AEE?, 190 WEF UTME 2H ko] £Jshed] Bas 78 A4E 9 3
Bl WHHAAF I Atz o] BRaFd, sfo]lHe=T Aol A= o2 gk
A g dREY FHES 19 AdaTATY TEAAS Bkl Basha gl

o
f=1

- 3o 294 8% UTME T4sted a9 oe
HE AFE TURIL 1 9 Bag AW A8F ue

<¥ 112> ZQ #wH] ° 3= uhy

T ZH|H T g
=&AL 2 UTM Max. 20,000kN Actuator At 7
cof =3 AlAH 720 GPM RefE= 7l 2%
Accumulator Al el
T 2 AIAH 720 GPM #&tsA E= st=Efel 7] 2%
7 4 stE HEEY 7l E®
HEE A|2H A AZEY 0 7l Bf
Az sy ¥ UESR3 7l E®
X at=el| 2/(Loading Frame) g B2
R SHA| AR 224 H = Strong Floor) 7l B
2k &(Strong Wall) 7| B

« Dds CHARRE Actuator Al2E T4 Al S |2l SRE Sall FI H[E0| LYSIX| b=
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o ARlel F8 7T
= = H|
* FZTE : 40m x 40m
« Mo (Ao 7|F) © 50cm oAb
3Xt Zuk7| © MEEFI|(#ETt 7|F) - 0.576.0sec He
o © Cltgh E&luk 28 EZH(TMA, Johnswap,
Bretschneider-Mitsuyasu S) & 7ts
SNBSS * 2% bm/sec O|AHEEM =tH) | HHEE ME Jis
© FEZTE : 100m x 2m x 3m
« Mo (F o 7|F) © 100cm Of &
. Z=1p| © MEFI|(FEE 7|F) : 0.578.0sec H
EE;FA& - Clebst 277Em A= E(TMA, Johnswap,
crHTE Bretschneider—-Mitsuyasu
bz AR * 2% 10m/sec O|AHAH SN =) / HEZE ME Jts
SEEUHER| * 7% 1im/sec O|AHAHFM &tH) /| ISR ME Jts

TE = H| 1
o . AT = =
xigl meazx | odd T 40m x 40m x 15m | SH7ls &=
X oAl « 25m O|A
At . 87| 5 &
oxfel clmaz | 2AE TR 100m x 2m x 3m / 57|s =2
X o Al « 25m O|Af
ATH + 100m* O] At
=1 | . 2
HTA Y BN & e 50m_ol&
Th | 2 2HA * 100m Of &t
2EH A - 50m 0|4t
o Fule] o AA
& H|
RINES Zup7| Z 30m o|AKYduatsk x=uy| L= cigbsk xuby|)
HHEx HZF Y R x| = 5y 0|AF
EXtx| - &
el i"ioxl : |_7|A‘|EEEL|
2AHA F& Stroke : 1.5m 0|
ChH =2 HH2HEhY ZEX| CHHe2 MR Ay FxE FIt
SELYEA =oe & Aue ks "=/ Guide vane ® F
ZpIA /oA (Z1) 40 sets / (TR 10 sets
3AHY 7= 5 sets
TE5A 2R FEA 10 sets
1XHY 75AH 5 sets
HZEZ7| = 2 sets
= 27 1A 10 sets
e 2XH 10 sets
ol x| MA ZHHEX| 1 set
7|E} 2 AlE E| 1 set
z3e ¢l 1 set
S| AIIHESR 1 set
X| | Xt 1 set
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Beam Centrifuge, 10m Beam
(University of Cambridge)

Drum Centrifuge, 0.72m (Dia.)
(University of Cambridge)

Beam Centrifuge, 1.8m Beam
(University of Western Australia, COFS)

Drum Centrifuge, 1.2m (Dia.)
(University of Western Australia, COFS)

gAY AE/Re =7 AEAFA B @

H| 1

Global Top 10 722t M=

16x106 m3 2%k o|Ake| R X|HtES 73
(Length 1445m, Width 130m, Depth 85m) O At

O|Ate| =2 =adx} 713

T S=o

Twin Concentric Shaft
technology (TCS)

HAEEARY|e Ex 3| & AF & 2AER uH

Main centrifuge drive shaft 2F second central shaft 2 22|

chiE DAQ

32ch 400G Drum Tool Table

3 H
> :|0
gﬂ
kJ
30
Zqr
ne
A
Q
e
Q
Q
1o
2]
)
X
D
\J
0
0E
10
rir
N
3
3
3

of etdx7io| TIER rCfet dElQ
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o AHle Hi ALY
= = H| D
* Maximum Acceleration : 600g at 0.7m radius
=Y * Drum channel volume : 0.42m°

HABHAIHT|
(Centrifuge)

AAMBHAIHT|
(Drum Centrifuge)

(4.4m circumferential, width 0.35m, depth 0.27m)
* Capacity : 750kg at 600g, 450 g-tonne
+ Twin Concentric Shaft technology (TCS)

71& 7t E=x

Aeo|l= Stroke Uparade * Inspection, dismantling and stroke increase from
(MODEL P72) kg 250mm to 400mm
Upgrade)
DAQ System Software Bloomy DAQ . ) .
oA Tzj0|= software Software Bug Fix & Version up

ok

-

o AU &7 A4
e H| 2
cHA
Mx| 32 4m x 4m o7 37t (Ex= ol 372 E7)

Zgel

=0 — =
ojL S
=RulPPS !
s PSoN o X|H A 1 ton
7|EF 37 2 L 7
DA -
Q Holef XMzl &H| & HEE=Z Computer
Hardware
UES A2H DAQ system2 &¢+ A= Xtze| 3, &M M&

AL
A=z w3 ¥

HE®=

DAQ Mo AFE{et HAE HESRZ TYH|E S5t0]

2UE ASHE 37 7}

or my
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DAQ A]2=%¥19] Hardware”} ©]v] F&E0o] glom olE &8317] 93 213 9
dagel= Hg

g Ry 5
EIPNE=EFPNE=| C 25 AIDSIA|S
(Centrifuge) Drum Centrifuge)

71E 7t x| ¢gasol=

(MODEL P72) Upgrade) Stroke Upgrade it T8
DAQ System Software Bloomy DAQ software A 7
DAQ Hardware (NI) 7l 27
HEE A[2H]
Network system 7l 27
<i# 1-16> = F AAEIANG7] 75 HHAAE)
Ay Els
=RNk=rds 7] BER AM BZ
EE ] Al AR
FOHER| ojy W3S e X[AX 7 ER(1E XIAXY
71t 3T 7l E7
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v 44 2 A3 ZRE AT EE AFAFZA
O Hl7d 2 8984
- AEAAANEATAY F5 A G4 R AvkAE AHle RS AYEHGd A8 A)
SAFMNE AFGAGA)NA FHAZHZE L3 Aoy, dAHEFo g2 F531A
ot A=
<i# 117> 4944 A5 A g
AlE4A 2 £ &g 2 7 = ™M &y 27 | 74
* 5MN AEAIEZ| (Concreted) O |+ cleFst Ms2| UTM O
s AMHE TEAY (2= 300kN, | © | O |+ 48 S| MEAEHT| O
23 I 10kN x| &) c AAMAHE IFUF AIEY e
2 E o A|HEZ=d|EE| O |+ EXMHCE AET| o
[A * XIS vicat SZAIEEA| O |+ &MZ ol2XE AIY7| O
A5 A + Differential calorimeter for O |+ &AM AlHEKZ| @)
cement / concrete
* Auto air permeability tester @)
c SEMEATEHT O | ©
24R © ZME 600kN UTM O + Specimen handling system
= (I o=, WZAYEE) * Torsion test machine ©
= - X2 150kN T ZAIE7| (", c AT|SHA D ZAIEY]
AEIAl cable, connector,.etc) * Hardness Test
=== © SAE 100kN UTM (2l & 2F * Pendulum impact tesing machines
%, I ZAEHE)
« E2EsY| O |+ CHHA2ZARSAIEHZEX|
= (BN ANEE g2ss7], c EXNEMSAEHEA| @)
HE 23l FTAEYI) . REAZHA|
Ay « Hgskzagal O |+ HASEEAIET|
c AEEREEAM4Y) O |+ WEMAIEY|
c S2EG7|0[M) — 107] 7 ©)
* SEM (@)
(Scanning Electron Microscope)
ol Al + XRD(X-Ray Diffraction)
T * XRF(X-Ray Fluorescence) O
=44 * Porosimeter @)
- EPMA @)
s AT EYN
* Transmision Electron Microscope
MM fa] k2] * Optical Spectrum Analyser = @)
A * Infrared thermography, Acoustic @)
Emission
C 8 - HEFEMZAIET| (BMN O |+ d™ HolEHZH AAE(2set) ©
XHE S| AbA T x * M OloleH27H A2 (1set)
AEIAl TFEME AT + M, Aop| STME
=== c Z3EIE MZEHA * MSX|AH Xt
o A AEKM A
+ 3H " A|HT| ©
+ ZSEo|lE (@)
= . %Q%EHAWUI @)
AlEA . EAIET(2MN) @)
. 331I°|(O.1I\/IN, 8x31.3m) @)
* UTMMN, 3VIN) ©)
* MRAIEZ| @)
SHEAXIAIY .
oiel . DP—KHEA|°47|(1 N) O
- 48 + SYSHAEY| S 232|E, ©)
KI'OLJ OI.A_LLI-E —A—IH Alo{.._o._ 148_._
O : E/&H|, O : FH|{H
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TE H| D
Loading capacity : 200ton
Ram stroke : 300mm
oFA g| ol=7} =1

AU EF AEI| AR
Half ball bearing
Guide pin

P wave : 500kHz
S wave : 100kHz

S aA
x| et

A

XMe =
|.

4> o
02 02 0

—

X

0
Xk
2

Hjo BT

Al
=

2
[Kl

B

o

s
=

0 o

| |

A =

®200 mm, ®150 mm
50 x 650 x H 300 mm / 25 kg

A =

®300 mm
800 x600 x H 800 mm / 80 kg

H =

®50 mm

+

2974

SESE AEEH|

-m o

4>
mjo Hm

0% loi

Flow cell with integrated high—air-entry
base (>200 kPa)

Bubble trap system to account for diffused
air volume

Control panel for dual-range air—pressure
(< or > 15 kPa or equivalent) control
Vacuum control for in—situ sample and
HAE disk saturation

Pore—fluid reservoir

Available to undisturbed or remolded
specimen for dimensions of 5-14 cm
(diameter) x 5-10 cm (height)

Completion of both wetting and drying
SWCC and HCF within one week or
equivalent

(nf]
ATe

1o |

> lo
0%

Mo >
0
=

M e oo
o R
Xl gop

2}

Shear box with integrated high-air-entry
base (>200 kPa)

Bubble trap system to account for diffused
air volume

Control panel for dual-range air-pressure
(< or > 15 kPa or equivalent) control
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7 71(Chloride ion penetration meter)
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H| 2

MTS 494 Series Hardware
Channel - 3 Station
MTS Flex Test Handset

=20 Transdecer Interface Card
Uninterruptible Power Supply
L 793 System Software
N 2% Actuator(Capacity : 500 kN, 1000 kN, Stroke : £250 mm)
HEZ2| le%, o ol Model 505.90 Hydraulic Power Unit
- - STy A 293.22 Hydraulic Service Manifold(100 GPM)
Hydraulic Hardline
Hose Set
Static Strain Measuring Equipment : Data Logger(TDS-630-30)
7|E} Zhy| Dynamic Strain Measuring Equipment : Ethernet
Module(DS-GATE)
SMHL| 1 40nm ~ 2500 um
1302+ &k~ CCD Detector
ol E B A7 Mean, l\_/Iedian, Modal, Std Dev, Kurtosis, Skewness, Dxx&<
= AIppE
MALS ProcessE 0|88t CHst S| ALE
AR MAelE 82857 - -35T to 120TC, 25%RH to 98%RH
. Time of Shipment @ Within 3.5 Months after receipt of L/C
S =83+ 2D 68
oAl 3 %;’%tﬂr HEH : MREE oF 53mV/C
RS o DHUUB ¢ 25,W ~ 0.36W HAS7}
M= 10ch
Cloj o = e range : DC 07100 V (10 mV)
AFEARD| HHF range : 05 A (5 mA)
2 & Range : -50TC ~ 120C
&, A S22 Setting 7+
S Frequency Range 1~100kHz
og 7‘5 7|—'_ Resolution : Difference depended on each frequency range
Display : 20 Characters<4Line
Max Capacity : 3000kN
Max grip span(mm) : 1150
ﬂiga‘}‘;'ﬂjl Max. compression plate span(mm) : 1000
3000kN - Loading speed(mm/min) : 40, 50 max.

ATAIHY

Column span(mm) : 1000

M2 ZAH AFOI= : $10x20cm
E™7H2| : 100mm
82F 1 50000 10~ °Strain
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4& 15O R KS 714 +3] dA AH olde

Y SolA= Rectangular Type® X3}
S0l wol FelNE A e
AZA Fa o)t U IFAZE

1l o
o FLAS YR RAs] ZHFoz

SIS0 o AE Al FrEd, BA Ag B4 D v $4S 54 4L &
(50M3 ©]/d) Al A A AFE-S HAIEAL o ZANAA A7, 242
ot 5 Qe ¥ ARIEANANE A4 S0 FA) W 28 AL AP
AMEA FEFsFoH, 718 A9 9 gk 7[FA A E 1SO A1 FHY 284S
st Al F9 Xo] Ut = AAA

O] e AdAd/4x a3
o = B3
JETTIE-42
=5 T e st ac T
HAM | wma W 2
14 323M3 AR S stEM
52| 4 _ il
= LJE oAl 155M3 100Hzo| 3 Pentagon (RXel B2E, =nH| KS
e 34 121M3 Shape =4, 5 )
siZEx 141 291M3 Sont AR S BHEN
pst Al 250M3 100HzO| 3 Zﬂagon (RiXel B2E, 1| KS
o172l 34 210M3 ape Al 8IS S)
141 256M3 Pent AR ZSSY
= - entagon —
N 100Hz0| 3 (XKl E2E, =nb| KS
M| 241 160M3 Shape 2 BiEtEZS)
o :
— = Al
14! 55M3 B Rectangular HEA A EA SO
241 65M3 Shape
St AR 2 Mo
141 220M3 100Hz o5} entagon 228 2 2uge | KS
Shape 5 x
QOET 4 55
JERERH 124 52M3 ~ Rectangular Aol SaeFEEA SO
o1 24! 60M3 Shape (X+2)
|
12 67/M3 B Rectangular HME | AtSEA SO
241 74M3 Shape
= 14 260M3 HAR S stEM
‘él'x A %I _ _
e 24 196M3 | 100Hz oI5} Pentagon (Ridfel ESE, S3 | KS
2re 34 217M3 Shape =, HIEEH )
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At o 8%
= (M3) Saste T 2% ol
x o
K F2H4(H2) e
14l 246M3 | 100Hz oI} Pentagon XK o] 28 KS
Shape
14 50M3 ~ Rectangular Ao setFaed SO
241 58M3 Shape A3)
Al
12 64M3 B Rectangular MR o RS A SO
241 75M3 Shape
14 325M3 AX SeEN
241 249M3 100Hz Ofst (Rt el =28, 5o KS
341 220M3 4, sjetEzg)
Pent - Aol 28 ¥ 7
141 152M3 150Hz ol enagon XK SstoielzHl = | KS
Shape x
o) T4 R FE P
A2 Abo
k=3 H|
A= AIEA 1 Pair, s AYA RE TV - S|A 55M3
ZH|A K oAl « =34l : 63 M3 o|At
« MY Z=Md|, CCTV, ASAIZ MX[CH (Cassette
5), 3¢l 58 2 24 ZH|
S M| o Adb MR ARE Slofl SYE = UEE Y ==
AH| 2R 3x== £7}st0{, FH|Aof| Ax|5}H0]
st7|, 710l &Y JtssteE &)
5 P
2AYF T 7] THH F04S 53 FNE AN THPUL of
[ oF%}

Al Mo H| D
I=X-1PN| AlA
[= ey —_ =
T=SA Al
Z=H|A Al
A of Al AlAd
IS = M| 7l B®
CCTV A
ASAlm MX|CH 7l ER
£ 2 EMEH| 7] ER(BUHLSEE) 2 7
Fefel 7| ER(10E)
X|H Xt 7| E/@5% X|HAD
71t ST 7l ER
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FUle 2 AR HEE Ao JrtErjRtE dx

[¢]
x}m, A AEE 5ol o5 FRHoR oty

5 AFY @Ro2RH 6A4FE AE ew;; A

]O

A& 19.625m 0|, H) A3 FFLS BT 19.75ton =2 Z/\}Q
- T A £F9 14T A5U dEAY A AFATAe) A WAPE
& AR sy A FERE AA WF 6.25m, H HX FH 2tonS 2 =
A szl vla 253 Aow Avky
<3 1-22> 6%}k Asd 43
FEpliot Acceleration
Region Country Location Size (m) | (metric 2
(m/s?)
tonnes)
Africa Algeria CGS Laboratory(inconstruction) 6.1 x 6.1 60 =10
Asia China China Academy omequmg 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 1x1 05 +30
Asia India SERC, Chennai(30f3), TamilNadu 3x3 10 ?
Indira Gandhi Centre for Atomic
Asia India Research(IGCAR), Chennai, Tamil 3x3 10 *+14.715
Nadu
Asia Japan NIED‘E-Defence’Laboratory, MikiCity 20 x 15 1200 =9
Asia Japan Ishikawajima Harima Heavy Ind Corp. | 45 x 45 35 +15
Asia Japan JDC Corp. ? 20 +10
Asia Japan Kajima Corp.Ltd.(10f2) 5x5 50 +20
Asia Japan Kumagai-Gumi Corp Ltd 5x5 64 +30
Asia Japan Kyoto University 5x3 14 +10
. Kyoto University Disaster Prevention 35 " 5
Asia Japan Research Centre diameter ' '
Asia Japan Nishimatsu Construction Corp 55 x 55 65 +20
Asia Japan NYK Corporation 26 X 26 20 +20
Asia Japan Okumura Corp. ? 60 +30
Asia Japan Penta—Ocean Construction Co. Ltd.(1 2 60 45
of 2)
Asia Japan Penta—Ocean C%?stzr)ucnon Co. Ltd.(2 2 60 10
Asia Japan Public Works Research Institute(PWRI) 8x8 300 +20
Asia Japan Tobishima Corp Ltd ? 20 =10
Asia Japan Tokyu Const. Corp. 4 x4 30 =10
Asia Malaysia Sabah University 15x 15 ? ?
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FElett Acceleration
Region Country Location Size (m) | (metric 5
(m/s%)
tonnes)
Asia Taiwan National Center for Rese_arch in 5y 5 50 10
Earthquake Engineering
Canada Canada University of Brltl_lzftl))Columbla(EERF 4x 4 0 ?
Commissariatal 'Energie Atomi
Europe France queetaux Energies Alternatives(CEA), 6 x6 100 =10
AZALEE(10f3)
Europe Greece National Technical University of Athens 4 x4 10 =20
Europe ltaly ENEA 4 x4 10 +30
Enel. Hydro S.p.A.; business unit
Europe [taly ISMES 4 x4 60 +30
(1 of 3)
Institute of Earthquake Engineering and
. Engineering Seismology(IZIIS), N
Europe | Macedonia University of SS. Cyriland Methodiusin 14 x25 8 20
Skopje(20f2)
Europe | Netherlands European Space Agency(ESA) ESTEC 55 x 55 225 +50
Test Centre
Europe UK University of Bristol(EERC) 3x3 17 +60
Earthquake Engineering Center,
Asia Pakistan University of Engineering & Technology | 6.0 x 6.0 60 +14.7
Peshawar
USA Alabama NASA 3 x 45 1 ?
USA California University of California at Berkeley 6.1 x 6.1 45 +15
University at Buffalo (State University +
S New York of NewYork) (2identical tables of 3) 36 x 36 50 12
USA Nevada University of Nevada at Reno(6axis 275 x 50 120
table) 2.75
USA Nevada Dynamic Certification Laboratories . 20 45 +08
diameter
o =y |3
- F7FATFAIAAGH A AR E(NTIS) O TAE 2485 JAsdet & 5 e 79 7}
& 5golate] WEHe A7) % AY Jbe %S 1A T F2 g Age

obel o} 2E

<¥ 123> I 1A% A5y A

Fepiess Acceleration
x| M x| Location Size(m) (metric (/s
tonnes)
CH™ 2004 MEdod4tel 25x25 2 88
et 2004 Zhelti st 1.5x2.1 1 775
CHA 2001 St E & fstd 12l 1.2x1.2 0.5 98
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. o MHX : 2mx2m
a5 s haking Tabl 2
| Shaking Table + Z2F: 10ton payload
MTS 469D
« MTS Zl=C ntroller
Controller & controller and software S &S controlle
Software « A& al i
STEX Pro CH data acquisition test execution
software upgrade
gl a7 A4
T= k= H|
* Area : 3Zmx25m
st Axl=2t s H 3 HE
H| M x| =52t s WA
HPU M X|=Zt * Bmxbm, 22 32| EH}Et
HZPER| M| S2H + 2N E20|E % FH| 0|5& Crane
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P W HAS: FRERG oyt HZ 2 ot Ha ' dAE FERE 59 Y
A AFEEE WA 2 AR A] wEF FRrpze] Yus WA Y3 &
x| 9] A AHEE = AlaEY

A g Z71 FAd WE A 20MN A ZF AQstd e Fast

o A F AolE T Hu 10MN T2 43 a3

HRAZR 59 AA7|FNA AASHE &5 BAS FA)o LI 5SS AZs)
=4 Fe3

o) A4/ A A

e |
& dl ¥ 10 MN Horizontal Frame
7712 Exxon, Houston

* 10 MN Horizontal Frame
Pipe and Cable Testing
* Self Reaction Frame Design
* Tension, Compression and Bending

AHH| A}RI
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a2 dl ¥ 10 MN Horizontal Frame
HRI| US Bureau of Mines
* 10 MN Horizontal Capacity
| Apok * Cable Tesﬁng .
* Self Reaction Frame Design
* Tension and Compression
—g—
Zh| AR
o =y |3
2 H Y Universal Railway Structure Testing Machine
2RI SHEAEEI|[=A3 T (KRRI)
* Vertical Loading 2.5 MN Actulator
xhH| Apot (Strgke 150 mm, +1.5 mm 5 Hz)
* Horizontal Loading 10 MN Actulator
(Stroke 100 mm, £5 mm 5 Hz)
ZHH| ARE
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B2 L =0l HM|(F)

XhH| Apok . VerFicaI Loading 30 MN Actulator
* Horizontal Loading Actulator

ZH| ARZ

& dl ¥ 2 MN I ZA[E7|

23708 L Z=O0[H M| (F)

ZHH| AFQE * 2 MN ==2|& s} Dynamic Actulator

ZH| ARZ
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ELASTOMERIC BRARING TESTING MACHINE

gAY SUNFHE(F)
* Vertical Loading 30 MN Actulator
(Stroke 800 mm, Max Speed 4.7 mmy/s)
ZHH| AFQE Horizontal Loading 10 MN Actulator
(Stroke 800 mm, Max Speed 10 mmy/s)
* Maximum Specimen Size: 2 m(W) x 2 m(D) x 1 m(H)
| ARE
a2 o TRIAXIAL ELASTOMERIC BRARING TESTING MACHINE
AA Y SUDN P E(F)
Vertical Loading 2 MN Actulator
(Stroke 300 mm, Max Speed 64 mmy/s)
xbH| Apot Horizontal Loading 750 kN Actulator
(Stroke 600 mm, Max Speed 64 mmy/s)
* Vertical Loading 200 kN Actulator
(Stroke 20 mm, Max Speed 64 mny/s)
| ARE
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i

4 2 75 P
2 At

<¥% 125> ZaAH| o 772 9@ Apek

-2 A=
Nominal Static Load Rating *  +20,000kN
Nominal Dynamic Load rating * +10,000kN
Nominal Single Shot Load rating * +10,000kN
One Shot Test Speed 40 mm/second at 10MN loading
EX-IPNIEn BN Total Stroke capabilities |+ 500mm(*250mm)
&2k UT 1,500 LPM(400 GPM) SenvoValve
2 z=egl YU
Total 5,000kN axial force hydraulic system
HEY X 25 E 2ot Mge = e 25 #My 724
=25 My =HHL{ 50 T~ +80 T
Sy x| Al 18 E élxl%;—*. * 20,000kN
2z ZA dHola = * 20,000kN
o el 7= W
SO daEAA AW PeE FEeed 2o KRG #SHEF
v 294 14 d&7F UTMOA A5 = AHEZ Ffsta, Fdduinvks
2 7dsE 49 AAFor Hu A5 AP E 73T £ AL
- AR AY AN E £ AR deY) ARz} AEa(EE
Zel) ¥ FrrE 717 28|, oo Qs ARk AJA ¥ AHES 194
TALF FEALL B soln=Tz APAHAA JTEed &8 Fol
Rev g 7]EY AA-AZHE AU &3t AAHCE F5T F U
<¥ 126> B v ¥ 73 P>
& 2HH| 7= 4
A % 8% UTM Max. 20,000kN Actuator At el
Sof =T A|AEH 720 GPM FofHE = 7l Bg
Accumulator At TR
Fef 2o AIAH 720 GPM #&sA £= st=2fel 7l B2
7 2 5tE HEEY 7l E
HEE A|2H A AT E2 o] 7l BE®
Az =3 2 HE= 7| E7
A sk= | l(Loading Frame) 7l BE®
R SHA| AE gk d}=H(Strong Floor) 7| E7
224 84(Strong Wall) 7l 2
=5 £ X Max. 1,000kN Hydraulic Ram (5ea) A 7
2 EFER| =5 Mo A e
Sy x| Al DHE SIXE™ A T
ez ZA dHolaA = M T
» ZEIA T I 2 UTM 78 Al 27 7t
o M5 CIXFFE Actuator A28 2 Al 37 JHs
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Geotechnical Laminar Box

Structural Engineering and Earthquake Simulation Laboratory at Buffalo

* 5 meters long X 2.75 meters wide

* Maximum capacity of 82.5 cubic meters

* 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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2R\ CHRHAMT = 2(DICT)
« Ief X|gF =MT|
372 AlAHE
| Atk | - DT AlAH
s EX?2D & 3D AIUEXE AFEER
o BEX 2l 3 X2 o, I AR leHER| &
ZHd[ ALE
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A H| o =2|Al Ex gtA(Laminar Shear Box)

271 FAO et m x| E R M e (SESTEC)

+ Container Mass: 960 kg (40 layers, 24 kg/layer)
* Volume of soil That can be contained: 3.87 m

AHH| AbQF * Max. mass of soil That can be contained: 7,740 kg

* 3D Rectangular
* Size: 1.9 mW) x 1.1 m(D) x 1.8 m(H)

by hhy8001

g Fo v 74 2 75 9

[ 3¥le 58 71

7 Hl 2
. 3 @ato| [ =
Me 125m” 8o U2 EX i
Global Top 10 722 &S| A4 39 Fmel AlsmmEAAH AEAIM
+ Cl5=2| Data(Contact, non-contact) =& 2 X{Z|
DAQ System + Lab VIEWE 8% Sgis =& Alag 75
N B Al AURTES ASAS o
Hj 2= A of =x3lE xbe NI S oy =
A2 0f AlAE O NS ks
.25 5= Hol RIS J|EO| BHBBO| ofgt At HEEN FY
< = © SHSHE Ste| xgA S| olet FxE I Yo T Eot
N . Clorst =A(ER 37|)ol XMat
Hi{&d = A|AH o= =\ = e
g SE AR L 88 2 FAE A Sy




O Aule] Ha A1
7 K= b3
Capacity : 0 ~ 2000 kN
Static Actuator Stroke @ £300 mm
0= = 570
REA
EHX|
(Actuator) Capacity : 0 ~ 300 kN
Dynamic Actuator Stroke = £100 mm
Y Amp. Frequency : 0 ~ 100 Hz
M5 - 571
Ex MR FHs S 78 ols It
mHe ol = 15 ~a9°,
[=EINE=S I iHFg{IEl:}:I E‘:.:CP;:’:E Z=HM3l0d 35780% Atol=2
_DF_A-l xl’il (=2 | o = a o o |_:|_|_ T _ i
=° o =2t CHA S |lst=E 49 o3 2 &8 CHEl
ZH| AMB Tts
Zefe| AT 22 : 02m°
HEAZ
ESPAES PN
B <=2t 2h5HE 174 & 274
=100 ~ 500 mm
acl Tx2 EE Al 28 U 45 v 58
Static Strain Measuring Speed: 1000 Channel per second
Measuring Equipment Data processing using Built-in Functions
Dynamic Strain Simultaneous Data Sampling Rate: 100 Hz max
7|E} | Measuring Equipment LAN interface. FFT Analysis, Histogram, X-Y graph

Force Transducer

0 7 2000 kN

= AL _
Hek 5t 2 3 5 £F

o

iy

Pore Pressure

0 ™ 300 kPa

Accelerometer

0.1 7 1000 Hz
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L Xt
s /mx2m x 8m, 10m x 2m x 8m
Hed ey « g dietn) XY
* Actuator AX|& Hole 27/
« HEEZEE Al
* 5m x 0.1m x 5m
e Hlzdbd = X
OlEAIH __” |_|-—|—|0'” EE’-I 1S
- - DHE uso] g wEo: o|Fste ExX 37|
#H3t Jts
Ex =H
* Im x 0.1m x 1Im(&[2)
Al A * 5m x 0.1m x 5m(=[cH) ] ]
« EA FRO| HIHE =E Mesto] ciekst 2o
B =g Jls
< o} gl ;I_K
T ores —
;E%Ei * Actuator ZIEE Z| ¥ R HEE T
A A= E Qo] « Hole Mzl =233 3 PC
HEE A2H
Xtz 2l ol * DAQ system2 Stt AF Atzol £, 24 M
Heea * DAQ Hlo| ZFE{Qt HZE U EST TS S5t0]
= 245 HEHE B] IS
Saol « 20, 50, 100ton B )
« EX ARoAM " dtEF 0|S0] Jts
SO AR oj o . 1 1on
= XA XL
7|et 37 « =AY MEs =E, Mg 2 IR A S
O 7%

o A& a7 Ful F UREe) fArHEGIeL B E2E AA e 2o F
AVEE 2 AHQ drE Y Atz AT 194 AdAAFJ=ZZ} FFALES §
o 7 BFHT YL

o B E EAAGX G HEAE ZAAAXT A2 FYstar 1 9 ARk A
= 71E9 A% AuE &8
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<3 127> #AH] 75 WU

T aHH| T g
Static Actuator 7 Eg
St & X|(Actuator)
Dynamic Actuator 7l B
= b X% A ol
DafAl = NS N RSN M T
M X%
= chal | e
Zeiz| UAT| Al 7
EEAIE = 1o
=S o - A7 7l
LVDT A8 79l
Static Strain Measuring Equipment 7| E®
Dynamic Strain Measuring Equipment 7| 27
7| Bt |
Force Transducer ge 7
Pore Pressure Al 7l
Accelerometer LE M
e ¥ sHE HEEY LE M
EE A2E A AZEY o LS IHM
Az 3 ¥ HESR=3 LE M
S Il B
SO AR OjL] WS = XA X} 7l 2e
7|Et 3T 7 27
<3 128> 8 Ald 2 75 U
Ay Els
o 7l 27
O| SAIH A A 7
EZx g5
ZEAH R A T
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: 3500mm, Remote control(15m O[LH)
158 Of

%[} 35m/s, Steel propeller guard, 8-cylinder engine
M Zd| 2

Z2{7|(Wind Generator)
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o 3¢ A
Zhd| o Wall of wind generator
277 Florida International University
12 electric fans,
Maximum flow : 240,000 CFM at 700HP (only 1 fan)
2,830,000 CFM at 8000HP (12 fans)
category 5 hurricane
K| Afek Open return,. subsonic wind tunnel facility
Grand Opening date : Aug 21st. 2012
6 electric fans,
Maximum flow : 131 to 155 mph
category 3 4 hurrloane
g g =
sl Ve W ¥
ZH| AR
0 F8 A 74 2 75 Uy
o FHle F8 7%
<¥E 129> HA QT A
L& ] )
c AAZ ESGla E5 =20t ZAY
== A|slo c St RZ Zo| =2 2 AHE FI|(ZF 12m, 20| 40m, e SN
es e Ex| mAE 9IEt 2 7= "e)
+ 2 EHHOIS(EE ZAY
+ 128xd CHEESA(CH T2 Wind farm S2{2M7| SS4E 7Hs)
o Dol xcHst 7 M7t Jtssta, 2O 2000Hz £EE £ Jtst 3R

ATjAY off Ax|
WL IPNPS-

o RS 5H AlA%(Cobra Probe)
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o AY Avle HxYeL 7t AlAl Top Class &< SFRE stlor d271
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<X 432> AHlo] 727 2L A}k

5 55

= Fatigue rated force capacity : =100 kN
Double amplitude displacement, 500 mm (¥250 mm)
* Type : Double Ended / Double Acting design for balaced dynamic performance

large components.
Hydrostatic bearing design
» Coaxially mounted full stroke linear variable displacement transducer (LVDT)

100 kN * Non-Linearity of LVDT : 0.5% of full range
Actuator o 1
(%ca) Lifting & Pad

90 gom (340 Ipm) servo-valve
* 90 gpm (340 Ipm) servo-valve manifold assembly

stroke actuators

* QOperating Pressure : 210 bar
= Type : 4 port, 3 stage

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

» Delta—P stabilization to improve dynamic testing capabilities on high performance long

* Close coupled accumulator : pressure and return line accumulators to improve the
dynamic testing response and range for dynamic and real time testing applications

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

250 kN large components.
A . . .
(Zcet)g?tor = Hydrostatic bearing design

= Coaxially mounted full stroke linear variable displacement transducer (LVDT)
Non—Linearity of LVDT : 0.5% of full range
Liing & Pad

* 180 gom (680 Ipm) servo-valve

Custom Actuator design with high performance cushions to allow dynamic testing of
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* 180 gom (680 Ipm) servo-valve manifold assembly

» Delta—P stabilization to improve dynamic testing capabilities on high performance long
stroke actuators

* Close coupled accumulator : pressure and return line accumulators to improve the
dynamic testing response and range for dynamic and real time testing applications

= 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 lpm) servo-valve

180 gpm (680 lpm) servo-valve manifold assembly

Delta—P stabilization to improve dynamic testing capabilities on high performance long
stroke actuators

Close coupled accumulator : pressure and return line accumulators to improve the
dynamic testing response and range for dynamic and real time testing applications

* 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 (£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
Liing & Pad

* 180 gom (680 lpm) servo-valve
180 gpm (680 Ipm) servo-valve manifold assembly

» Delta—P stabilization to improve dynamic testing capabilities on high performance long
stroke actuators

* Close coupled accumulator : pressure and return line accumulators to improve the
dynamic testing response and range for dynamic and real time testing applications

= Qperating Pressure : 210 bar
= Type : 4 port, 3 stage
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[29 4-20] 63HFFE A% Actuator A28 FAE

<3 4-33> AH] F+= W

= 2| T diH
100kN Dynamic Actuator (2ea)
250kN Dynamic Actuator (2ea)
TIME Actuator A 7
5000kN Dynamic Actuator (2ea)
1,000kN Dynamic Actuator (2ea)
Accumulator Al 7
T 3F AIAH
720 GPM RetH= 7 ER
T2 2l A|AH] 720 GPM #etsA e St=2fel 7 B
S 2 S5tk HEEH 7| B
ZHEE AAH A AZEL 0] 7| B
A2 =2 Y HESRF 7| 2%
5,000kN A 3H=2i !(Loading Frame) 7l BEw
gH4H=KStrong Floor) 7 ER
TSR
524 8(Strong Wall) 7 ER
CHIRE ®st 28 AT 72

oA =W Alzte] 7hsd B2 Al

g SN 2@ AA A2Re FHD A5
S B AT SRR AFT BHOR AA A
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4. A A<

7} FZ(AAPEd) 4

o (713t - Akl 116~"17 / 32008 (AR EAF)
Che| @ EHakR
T= | 16
HE 3,200 2,000 1,200
< 204 HHEZ >
T |y H| (&) /A H[ZL
100kN Dyn. Act. 2ea 2| A ¢
250kN Dyn. Act. 2ea 2| &t T
IMS Actuator 2517.000
y ’ Q| Ab ol
500kN Dyn. Act. 2ea (§2.420.000) I -
1,000kN Dyn. Act. 2ea 2| At =<
TASEAILH =& AE2 S
TS FAIAH
m - 720 GPM Sotm = CHXFR = ActuatorE eSS
295t fle g
ol 7| ERE
T Rr Al AE T Al AR ol x| o|g. 2R
HEE AAH
HEE A2H oA == E 0] Actuator Z4%oi| gt 2| & d53d
Az s 2 HESRIZ
KHSHA| A 7|2 ®
CHRFR . ActuatorE
3,000kN =242l Actuator Soi5t| 95t T 7|E®
RH A A FAaTD yiRiuict dujojr 7] 2RE Jlss
ol ZH| 0| 8.
4o 2 gy RS
CHHRE M5t £ 569,750 =& T
o H|E HgH|(saH], 2A 3) 113,250
g Al 3,200,000
= AEHE(%) 30%
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S7Hd of &k Bl >

Al AH| 74N AHd|
A | H| 1o
Of| AH(F ) Of| AH(E 2)
100kN Dyn. Act. 2ea
250kN Dyn. Act. 2ea
T
500kN Dyn. Act. 2ea 2,662,000 2,662,000
1,000kN Dyn. Act. 2ea
TS SAIAE UdESA
TS
720 GPM RetE= 1,000,000 - 718
TRHEHIA| AR 1,000,000 - 78R
ZHEE A|AH
SIA Az e of Actuator 7_&’%*01| Actuator 7_._47%*01| SEEye
- =% =iy °
Az o 2 HER3
R SHA| A 300,000 - J|E2
3,000kN =2 =2 Actuator 500,000 - 7|1ES
F| AR HiEddpEf 1,000,000 - J|1E27
F|4A T2 iy 1,000,000 - 72w
CIAFRE AN =2 271,800 271,800 T
& A 7,733,800 2,933,800
HAd| (S 2], Al 3) 773,380 266,200
g A 8,507,180 3,200,000

HZ/82(%)

5,307,180 / 62.4%
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San Diego2] oF<] 15 tjo ¥ Asde f
3] 25 =+ 719 7] (hydraulic servo actuator)& AF8-3HAl =i Atigh gule} A
HAA = 717387 Yot ey 8=z 9o, w3 AsgE 15
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2. 948 AH #H A4

7V A& 874w

[ A8l dsids A3 7ISA14e] 248

o =& xA 2UF st 75 AtaQ] YE] NIED H5 e} 7= San Diego2
ofe] WFWA & 4 3ol dntxoz gy 3 Fretol el ZE== 7t

2 7] (hydraulic servo actuator)E AF&-3tA B. Adigh v} ARAAE 7Hx18H7]
Aste] e FEEZzE dagh £F, Isdes JAes A= T &9

.
S0 o} AnsEA FAL A EE 9 7]

% FZE(reaction mass)ol A X]

gojof g
o 1HEZ Y s AnE 75387 A= At 2ol tSste 7128 B
T8kl = A 5ol 878 HER V|EHeR X g2 dite]l 274

o THER J1E ATAMY FLBZ P B 5 FAFF A2WA 9 A5 v
g 7128 B4 & oy, JUHoR He GuoEE ARH By AFY
AP T3l B 47] U ABU AA 2 AETE DG 2A AT 9
S AAAATAH) THE g Ho) AW e FAY FEL
23 gl Ao Yehd. tebd AXAATAE 7] A8 A5 gl F
GFF G wry 7122 A4 BEY 5 vkl BEH o P AT A
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AR AATAE NN B3t A5 A28 29 437 13 449 o] & 37
o AEtet olg BEFE A 3tz FEolM 1g 7IHEEE M =5 T2
g AT EAILE] T5H

dmx4m 2719 6AHFE FAFdle 12 AXHo] oy 5mx5m 7] 3AFE
Z&d 27](Table A, Table B)= 4m 1A OS2 o]F3te AX|sl= Ao] 7l&3

TZE AF AA2DE 27] ool AFUE FUSA A FES Aofahe

el 7hs

aHEZ o]Fo] 7Med dAaFe A= AEd 2
state] AL A9 Ho 0% &% AFo] 75
30E &30 7 AXH A5 (Table A)S 60ELCZ Jadol= st 3% Hd 120
A9 100E 31237 140m?* )4

71E 38 45004} 2ol T

HAQ FEEFFA L e )z Ao a7HA @
2 nae SalA e, Sl AA A

LGP E Haste Aol 7tesiA & Aoz Add

<¥ 435 0¥ AsUze] ASAM e Ha 2 TAY

& H|
Al *+ 20mx7m, 100ton
s HH 2 22 * MA 42| XITIEARE R
* 20mx7m
=EERo|E * Al 28s=

1m0l 742 % QU= Sajol=
ZRIMR7} Ths et B4

r—?l o

« M=o o5t
st A Mssrat ol Dol Eolel A
« S0l Bel 9% M52 2 &k (Actuator upgrade)
S Controller Sl ZIStE ?Ist controller HE 2+
SHEHER0|E Ha 7 &
Z2{0|E HEA AEFHCZEE =EEZ0|E ES
SHEHE 20| EL| 0|=2| Z0|M(Crane)
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[29 4-22] ARGA/TAE A7 hEF ANEAL AR A FHe

Max. Payload - 300 kN Max. Payload : 600 kN Max Payload ; 300 kN
Max. Stroke © 2 300mm Max, Sticke | & 300mm Max. Stroks . & 300mm

[29 4-23] AL ADTAE FAH7EI HEF ADZAL DA

A=

TEST BED =
Wax. Payload

SPECIMEN

Head expansion 4 %]
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o 4719 o] ARNPAATFAME o] AFTY 2718 Ao} 140mPe] ] HPAHL
FH3l7] 93 FFZYoleErt AA-AFH ok & 3, F3E 2719 AFHE
A Aostr] fgk F7F Aoy Fd zzadlo] Ax|FHojof 3 agla iy
U7} AHEEA B A BB ES BAF] A3 BUAA FHo| 2
9. 7)E gu 2 A8 1S PP Beel E WEd 2

<i 4-36> &#HF-dy e +5 Y
& ZHH|Y T35 2y
et 55 R MTS 502 HPU, Piping 7l 27
S HZEAR| Water Cooling Tower 7l BER
Expansion plate A 7l
2hxkEe|o|E Base plate Al Tl
Bolt & 7= A 7l

st Mdsakat Actuator, Controller upgrade 7| & 7| M
= MTS 469D 7|=FH[74M
ESt
= gf Controller STEX Pro. NERETY

SHAHER|0|E Mx| 32t sl FH Mx| =74 7| &5
PEE Al 72l
SHEHEE|0|E EatA A 22 Jig A 7l
ZH|0|S& Crane A Tl
. 4 a7 AR A
O] 8] A Al HA a7AA

o E JAFUE 7|&E A1E & A E &85t e A 2ok a7AIELS A
W Aulg sgsiel Age] 99 S-S eol =] 4 ¥ H(subspace)o] B
!

hm g
o 3y AFIdFZFEo|EY &3 A8 FARGE AT HA 87 A8t
SIEREEE g
<3 437> YPFAFUE /A ot HA FUF o AlA
7= = |31
Himo * Area : 32mx25m / g g kR
SHEFEE0|E EEAAM | EkE Jig « Z20|E Flet HER Jig
ZH|0|S& Crane + SHEEH0|E 2 ZH| 0|5& Crane

[ 4-27] RAAE I Al
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o F X&U(Table A, Table B)E FYA Y2 AsFFst7] g 4H]

3

- Table A9l actuatorES Table B®} TL3 A5 =2 A

olr
)

- HAY AeTFAES 938 accumulator bank F71HAd %]
% Z%5U(Table A, Table B)E &3te] ¥ AFuistslr] 913k 2
- 84-Z 3 °] E(expansion plate) |2t

ase Plate 2 A2 bolt7+F ZQ

o

- Ba

o 4" & 2 Fd(multi-table)S $J3+ Aojzz 1

- EFR U AolE gt ZZ I (software) ¢ 1H ol=
pzs

A& data acquisition 2 test execution software upgrade

o
o2l

MASAS B9 BRASY TEol BaF Hx F/ARTRNE S o
o) ¥ g 2o

<3 438> WP FHEY Ae/hdel 2o Ha F7F a7 A

7& 8 HI
: * Area : 20mx7m
_ Expansion plate * Structure Type : Truss
=&ER0|E
Base plate & » MSx| e} SHEFER|0|EL| HdZS 2/t Base plate 2R
4Z bolt 7= * SH2HZ 20| E2} Base plate2| ®MZS S bolt = R
- « 20l Bet S As2l Actuator A X|
-
R Actuator A * MTS 469D Controller upgrade
MLE=SEAL -
co oo . i ol:Al-g St =
Accumulator bank I\/{léa;(‘mum performance S {8t accumulator bank F7}
. MTS 469D software * MTS ZIS0] Software upgrade
Multi Table f Pd
Hoj==7 . .
STEX Pro * Z1S0l| data acquisition 2! test execution software upgrade
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<3 4-40> HFAFUHE AHo] Bag Ha F7F 87 AA

T2 L= H|2

HEAA * Area : 32mx25m / B 2 EEE
SAEL0|E EEAAM | EE Jig + Z2|0|E sl HEIE Jig
ZH|o|s& AR 32l « S2tEeo|E 2 EdH| o|E5E AMF=E 2l
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- (22) & UTM2 2= BRIS 30MN(AI&EIZ2F 13m) ZHH[D¢
ZOHolH, &-=& UTM2 == China Academy of Science?
20/10MN(AI&EZ22F 10m) ZHID0F =T

* Laboratorio Generalitat (Spain, 15MN(D)/15MN(S), Testing height 8m), Centre for

(S
Frontier Engineering Research (Canada, 15MN(D)/15MN(S)), Boeing Aircraft, Exxon

2 US Bureau S(01& 0I2) 2t 10MN(D)/1OMN(S)Z I8 ZHIE 2R510 24,
JIH L AN S Cis 2okl AT L TES AE 48

- () BEAE 2Eo HEZ UTME 22 JIZ20IM ERctn U
oL WaEZ 2 HAEX S8 =8"5 SAl MotE <flet
Actuatorete] &S A80| 2lts. SHEE Ezs JIE AU
O === 5MN Dynamic UTMOI =[DJAIZO0ILE B =22 A

& SCHAR SOt
* RISTARAMHTAA 10MN UTM(static &) %L Cable Leak-tightness Testing Machine
SMN(#=3, static)-IMN(=E) 2%, >EYS SADIE2 Jbsotlt IMN S0 0ES
100mmZ MEEHe 22 SEo/&EH &2
* RISTAREARA 30MN cable fatigue testing machine(30MN A& £ UTM) &

> 0N

15MN cable leak-tightness testing machine: H0l2 A& dE22 WAHIEX0 O
st SIS Sots(0I2 H=E88)
* Universal Railway Structural Testing Machine(8t=2&=J|1&H73, 2.5/1.0MN(=2/%

), 30/100mm/s), Dynamic UTM(ZXICHSIW ol0IE2I=EREASEMIE, 5MN, 500mm,
40mm/s(£=%1)), TIZAIEII(KLIZ0IHM, 2MN, 500mm dynamic) S £

O HI7?X 24 AEEZ 6ARE =105 sl &

- 0=, 55 s Z&XNG0 === bl72Ex QA% WNASES
ICC-ES AC156, IEEE Std 382 s =HI+3=2 2U =Ues
=20 gl 240 st AIE&dH 25 2 AIEZ-EO0 HMA
CIX =&

* AR YA 2HAE HRE 249 WAAHSES0H = IEEE Std 344, |EEE Std 323 &
= IEEE Std 382 &2 JI&E0| Mg ] A2

* |[EEE Std 382 @74s : ZUISE 69, EICHHR 250mm, 2~50Hz 014 27, Sine-beat
teste] =2 RRS &St 1.584 Ola ALZE TS0 et 10g 722 sl 2R
* o2l ASIIE(UBC, CBC S)UiM= =t XIXSFEQ! Zone 48 R7A(ZNE SSE2
42 3g=T)otd AN AFZ UR HI2ZR49 F20= U 692 AUIIEE 2R
- (22) 602 0l HUIIEEE 2= =05 JSH U B
* |nstitute of Earthquake Engineering and Engineering Seismology(IZIIS) (Macedonia, +20g,
8ton, 1.4x2.5m), European Space Agency(ESA)(Netherlands, +5g, 22.5tonf, 5.5x5.5m),
EERC(University Bristol)(UK, +6g, 17ton, 3x3m), Dynamic Certification Laboratories(Nevada
USA, +10g, 4.5ton, Dia. 2.5m) S Ci==
- (3U) BIRE 240 st =XHIUWRSEs A8
A

ZotHA ZHlel &

¥ o

o
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Multidirectional wave  basin(National Research  Council

Canada

HOExNoA =

ZIHE

4T mx
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size

26.0mx36.0mx3.0m), Cantabira Coastal and ocean Basin(lH Cantabria size :

30mx44.0mx4.0m)

=<

Sl FUHoUISAIHLHDHE(30mx1.5mx1.m, ZIHI:
0

al: |
Il 845 % zIHSH01 EcldEs a0 2HE.
* SIEGHYUEI|20AM BRotl Us HYSE+=ZBAE BHEX)=E o2l
Axe Hds L oMM HAEWH ES(56mx30mx4.5m, Z NI

- (BU) =x2 37|, ZID| g5 & ZUES0] HEclAdEES =

piston type

o

e

, stroke:

0 0.5~3sec, ZIUES: 8.5m/s)2 PR, X377, =1t

HA s

1 0.8m, IH=EDI:
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< II-t”tH _JAB;

M=
oS

=580ots sAIMoE Jtset 20MNg 2XE tHEE UTM
(KIZHIE : KOCED olo|Ee|=xAEHIH)
+ = = IARPHS
Nominal sta. load rating | * 20MN, 275bar
Nominal dyn. load rating | * 12MN, 210bar / 80mm/sec
Actuator stroke * 750mm
+=25lE Dimensions * Test Space Approx: 9.0m/7.0m (without/with platens)
ot * Column Spacing: 1.0x3.0m (between columns)
HE3UT™
* Pressure Transducers for force measurement
Transducer * LVOT stroke transducer
* M Controller & Software L&
JIE} .
* Hardline & Hose Stand E&
Nominal max. force rating | * 3,000kN
- Nominal max. velocity + 300mm/sec
&ols
XHo}% E(T\ Actuator Stroke * 750mm
Actuator
Performance test * 10-30cycles
Durability test * 157mm/sec for 1800cycles
¥ U2 UMEX Y HIEX 458352 Aoid= 20MN TIE UTMIE SAI0 & AIZE XIR!
otEs2 2AH| A= 3MN SZ0IA 300mm/s £&2 1% 28EF otEMolt Jisst
Actuatordt @7 E (BT U2 TALHetE &, 48 E/\I_’a g
1) SIOIE2IERXASMED) I ERot] Ys Actuatorol 2, 2MN 82HEL: 150mm/s)2

SCoEY AsEINEO 8lts

@ =HIIE S BI7E 24 AEE 1003 6A=E XS
(NIAHE] : KOCED XIE&IZTHARHIE])
+ = == ESENSETA IS
COMHTI * 150GPM Ol4te] HPU
Dﬁﬂbﬂng JIZE B2 Flexible SA HAZAS
% 2l JIE BOU2E 0/2
« & 2 5mx2.5m 04
yNi=l= 8s s * % . 6ton payload 0lAf
eSS * JI5E ¢ 10g 01&K6ton payload AEHUIA 7g 0l4})
« JIE ASU S& controller and software &
Controller & Software o
+ MSH data acquisition &
* Test execution software upgrade
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2= d = IARTPHS
*16x106 m3 E& 0/42 EHFL‘:'L XI‘&% -8
122 ds (Length 1445m Width 130m, Depth 85m)
+200g 0|49 =2 ST 78
WESIZT | Twin Conoentic Shaft | * EAZBAEDIS EX 818 = 5 2 2aBF DX
thgchr?c?lggg r&%cs)a Mam centrifuge drive shaft 2 second central shaft 2|
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CixE DAQ *32ch 400G Drum Tool Table
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fgﬁ’\‘atgy?gg)c * Fatigue rated force capacity : £100 kN
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M Actuator (2ea) Fatigue rated force capacity : £250 kN
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5/ggtﬁNatoDryr(]§$)c * Fatigue rated force capacity : £500 kN
1’28&2’%?{2230 * Fatigue rated force capacity : +1,000 kN
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