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( SUMMARY )

Purpose &

Contents

[] (Purpose) Construct 3 types of testing equipments, and establish plans
for availability provision to respond to diverse experiment demands and
strengthen land and transport R&D research capacity

[J (Contents) Construct 3 types of testing equipments
O Establish a specific plan for construction and management for the
entire process of introducing testing equipment, construction, test
operation, and completion, etc
— Decide the designation(arrangement), type, specifications, etc of
testing equipment
— Determine promotion program and necessary budget

O Test operate and construct testing equipment
— Select testing equipment enterprise, and introduce equipment
— Establish testing equipment(establish at designated center)
— Verify performance and supplement through test operation
— Type a completed report including the result of testing operation

O Establish Shared—-use plan
— Suggest plans for incorporating to the existing 1% phase
construction R&D Infrastructure testing facility and shared-use

% 3 types of testing equipment and performance objective

® Integral bulk UTM of class 20MN capable of simultaneous rapid

horizontal load

— (Definition) A fixed type UTM of class 20MN for bulk bridge bearing,
seismic isolation, and performance evaluation on vibration control
system for an earthquake, and superspeed actuator of class 3MN
that can load horizontal force repeatedly

— (Major performance objective)

Bulk UTM for vertical load loading: 20MN(static), 12MN(dynamic),
750mm(stroke) 80mm/s(velocity), Testing
dimension(1.0mx3.0mx7.0m(BxLxH))

High speed actuator for horizontal load loading: 3MN(dynamic),
300mm/s(velocity), 750mm (stroke)

Others: controller & S/W, hydraulic system, loading frame

® 6 Degrees of Freedom(DOF) shaking table of 10g for testing

nonstructural components to meet international standards

— (Definition) 6 Degrees of Freedom(DOF) shaking table of 10g
capable of seismic performance verification and vibration durability
testing on nonstructural components in the key industry, such as
finished and equipped facilities of a building(ceiling and wall,
electricity and power facilities, gas, pipe structure of water supply
and drainage, and etc), construction machinery, railroad, and etc

— (Major performance objective)




6 Degrees of Freedom(DOF) high speed shaking table: Over
150GPM(HPU), 2.5mx2.5m(table surface, 6ton(payload), over
10g(acceleration, 7g when 6ton of loading capacity)

Others: hydraulic pump and plumbing system, controller & S/W, DAQ
etc

® Wind and current generator for wind-wave—current combined
occurrence
— (Definition) Equipment testing the structure by generating wind,
wave, current similar to real marine environment to achieve and
develop clean energy, and design stable structure by applying
marine energy source
— (Major performance objective)
Three—dimensional flat water tank
— Wind generator: Capable of reenacting fluctuating wind based on
its spectrum of over 10m(width of wind outlet), over 10m/s(secure
of wind velocity, fixed wind)
— Current generator:  over 0.5m/s(Secure velocity of flow,
rectification of electricity)
— Wave generator: Occupy existing equipment
Dimensional section of water storage container
- Wind generator: Over 10m/s at the distance of30m(reenacting
wind velocity, and fluctuating wind speed)
— Current generator: Over 1Tm/s
— Wave generator: Utilize existing equipment

Results

[0 Manage construction of testing equipment(3 types), and establish plans
for shared—-use

[1] Construct integral bulk UTM of class 20MN capable of simultaneous
rapid horizontal load

[] Construct 6 Degrees of Freedom(DOF) shaking table of 10g for testing
nonstructural components to meet international standards

[1 Construct Wind and current generator for wind—wave-current combined
occurrence

Expected
Contribution

L] Application plan

O Capable of responding at the right time to diverse testing demands and
applying the latest technical trend through advancing the performances
by testing equipment unit

O Support technical development of small and medium—sized businesses,
high potential enterprises, universities that have a difficulty constructing
research infrastructure through shared—use

O Apply on supporting technical development and approval of seismic
reinforcement and vibration related products of SOC facility through
securing high—capacity, high—tech testing equipments

O Capable of developing the standard of national examination and policy
support for seismic performance evaluation, since total seismic safety
evaluation is possible on high—-rise structure, generating equipment of
nuclear power plant

_\/l_



O Apply on technical development in the field of new regeneration energy
in respect of diverse marine environments(wind power, wave power, tidal
power)

[] Expected Contribution

o Contribute to enhancing technology competitiveness in the related field,
due to the capability of diverse R&D verification experiments,
commercialization, new construction technology developing support by
building advanced research equipment that did not exist in the nation,

o Capable of leading international technology, and establish diverse test
and evaluation technique in the field of construction and transport by
securing quality assessment and Dbuilding systemic performance
verification and testing technique of related field

o Contribute to introducing foreign advanced technique, leading
technology in developing countries, and exporting high value added
technology by securing highly advanced performance testing equipment
at an international level through international joint research

o Prevent the outflow of domestic capital and crucial technique by
attracting important experiments, which were operated overseas due to
the lack of domestic advanced testing facilities, into the country

> Prevent overlapped investment of nation’s testing facility and equipment
through enhancing efficiency of shared—use

o Produce economic value and enhance investment efficiency of the
government’s budget by advancing academic and technical
performance through improving performance of advanced national
testing infrastructure, and enhancing commercialization of R&D

o Contribute to reducing national budget, by advancing the testing
equipments through maximizing the use of existing testing facilities
instead of constructing new testing facilities
o Contribute to the revitalization of venturing into the United States,
Middle East and powerful regions, due to the capability of evaluating
seismic performance under the international standards on construction,
machinery, nuclear power, and other fields of technology(product)

o Lead development of offshore wind power, and etc that are related to
the ocean energy industry

Keywords

Construction , Wind &
Testing .
R&D , UTM Shaking Table Current
Equipment
Infrastructure Generator
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O WA wFWHS A GANN mFLY AL AP AHE e A)E AT fA
7} P WA FAANBI|TH ANBHAXNS AZd ok a17] wEo] AHHoT HE
Hgo] Eis] YA LI Ae A= detd

O Z7IHE SEYKINR| 5Tt A

O ol ¢339 Arldne 2E JuAgx o that AFAEe sto) B T2 PAE oA
Y3519 2™, Prototype 2.5MN} 4.5MN Z+ 17)¢} Fast Movement Test(F.M.T)€ 2.5MN 167] 2
45MN 8719 A&A o e AsH7F AES S

{2.500kN STU A& {4.500kN STU A&y
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O

(STU &&H| x| =)

“Fast Movement Test” & TZ2&22| 1&AEF A STUS A e 9oslr] 95k A0 2 A
HAA oA o2 AgS MPsiH o, A& T= 25MN APAe] 7-9-ol= 2mm/sec, 4.5MN
AEA Y A9oll= dmm/secE AoletAth olwje] dtFe 25MN AAA 9 7ol +£2.35MN,
4.5MN A@A| 9] Aol s £408MNOE 3t staid Al AL A5 Fobstals

“Simulated Dynamic Test” & &3 3tzc] ZH&st= &<kl STUY /A Ase dotaslr] «s
Aoz sgAotA oz e sl on Hssl A T sts Wl A71E wet
ey

“Overload Test” = A& AHlOA ZH3ES Fst= AHglo] wrAdE Ao s A3
BAes 3T =+ A=sAE stz 15wl aigste stk
o] A&FS W ¥ 4%

O Fatigue Test” & Aol AFalzol ool 8@ M2AEL BAF=AE sokslr] 99 49

S BA AF AFstee 7= 1093 & RHESHA S

= =13
= =
B WS AR £HRFL AEAAS

AT Aol oY HPART FHE T/t 27] WEA A, A, AAHoE 2
4o WAT F YA, A Pl Y AT §FOEE BEa] B AP 5
T 5 gl Rl AFUE BASI] AP ST
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Yol AEHE 9% ALUD, STU 5o ADZA tha A5ad

ARE Aol A
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t A w9le] Aol Frkshe FAIY

(Shn 4=29| LYRILZE AR

_25_



2. =9 ATEE

0O CIRIRE($E, 48, 1) HEY £210/9 H0jY 5438

Y B olYe} 3ldo] hedt 3RS
B UAF UM 1/1Y 14 Actuator
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L
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& U183 Actuator I71E O 712 A% A|2ElS FE53to]ofgt

E
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o
lo
N

Rl
=
=

Ll mln

0 21%F AFTEEY BIF AN UAAE AWolAE Ao AeTE 1% 45
= [e] [e)
=

&

O ol I8 Zo] t)8F Actuatore}h
S AT F Jou, o] A= AY

= Y3l Ad AzHo)7] wFol| 859} I &8 SHolA BlEEHY
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ol0|HE|E Az

& SHel mE Y] AgHo] 91y uliel
sfoluele A3e 54

ol A

=
& ActuatorE AX|shd gAFSE 14 )88

e A% Fee] AT 2aelE TS AUA
E wels)z AzEsle] ngse] gom, 4% Ene s

g 5 gl AFAY 21E Fol} 5.0m Fol 35mAA THs

0 o NzElE Bgate] Aol WAWN WA, LRB @ Heol4s J1F H24Y B9 o
Fastgon, Halel A" 2PN Sl ne= A7 ARl
CE RS PONE

E|

O 1o

(30MN 20| iz 7|SAS)

yo) XET Y5 WO

9 3
& Aok I

FZIYE JIERZ AZAE o]
Hhg Aol ol A

P
T

=

(MATS AJARH ) (BRIFE A|AED
(MATS AIAART ARE
DOF Type Stroke Velocity Force
o Static +1,200mm =+ 30mm/sec +4.4MN, -3.54MN
Longitudinal
Dynamic =+ 500mm +600mm/sec +2MN
Lateral Static =+ 100mm =+ 20mm/sec +4MN
Vertical Dynamic +150mm +60mm/sec +30MN
Static +150mm =+ 10mm/sec +60MN
Roll Dynamic +2C +0.06rad/sec +8MN-meter
Pitch Dynamic +2C +0.05rad/sec +27MN-meter
Yaw Static +2C +0.015rad/sec +5.6IMN-meter
|57F “+" WS JEy
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Input from scramnet

user adcs

trigger Switch
SC150 init
displ ref O—¢—{Hold|
veloc ref Run init |
force ref Output to
displ fbk Loading Command scramnet
veloc fbk Trigger - trigger
force fbk f»[ 3] H i
D i P displ ref
comp fbk Disp ‘Disp
press fbk authority ~ Stopper E—Vforce ref

(BRB 45 &8 {Loading Command Model in Simulink)

——
L

(CIRIRE T4 CHE2 5l0|E2|=AS Al #1)

(CIRIRE 114 CHEE Slo|H2|=A Al #2)
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o et F=AEE Al 71edl Feshe 74 A= 2
Ale] 51343}04 H-71s 9279 4583 3 ZRE $A 1A

EHES AgAE 5 S
IEH o= 28N F e B

B A 7150 Aesie SRFAGHNDS TH) A9
2 35l 2MNS AAF theF UM TEahe o] &

(5715 o1zl Pa s

0 B3 Y P MY 20[0| B U TEF| CIXIQE 45 43

O Aok B ohUEt FF W AR B B AYlN BLE e 1Y FELE 4Y
8 717 A7 Fo) AR A 53 o] Thkd ool B85 A

{Jet Engine Fan Blade AdsAlS)
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ek s AARTE FAHinge)® A= 7243 ARl Actuator B
T A= UIMe AHgske Zlo] 84 m&Foltt. 53] thd
= o] A AAGHNAM TS 7

B Rz AR ek 22 23 AEsel o
of ek = AdAm FFo= sfololA st

- A2 S0MNZP IR Sl F7HSHAL Qo] Ak 20MN FREHT 597 dEAES 95%
PPA BANYel Thst AP THo AFI 279

- A% S5 A NEE I2AYe B2 g8 vjoj¥ 2 STU (Shock Transmission Unit,
FAAZAAAY} 2o 1T AW T ASAES Y8 A=, 5, )l gk
&Nl QTE(E Al A

- U AAY] RIS wE T SRk o, a8 AlFEel] tigk AdAu HA 2
TAZ|E B APEE HFoR sjelolA dPrao] STt

O FH A8d wFe du¥ARA Y B¢ T2
Fol Al Aoiskgl wet dAskEel kst
W, Gad A AR, AxAAA], 9y 5o
7F 2o(H4 &% MN, % 300mm/s)

T FAloIH o3 dAstE ol u

Z f7Fo] 25MNolaL &5+ 260mm/SEM,
9] A
AAs Ade Qs 183 2 x4 Actuator

_f.zlﬂ

- A)E ERARA AA - HEEF 25MN, S 260mmfs ol 27

- TARASRAY ] ALE 2 5 AP ALz A 2PPAFIAE 1E A

PARZAEAGC 1= 197 & Fsel, WAUA g A8E F B
7.

e
AAR FBAEIG A Yol AR o F YAAYIZe] AHE FBALE] WA

BFA)
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O (=o) Hdl &7 44 UM d& d5A72C0MNStatic), AE&3 183molA Histar 9l

o, A &7 A-54 UTM2 <= China Academy of Science(20MN(Static)/ 10MN(Dynamic),

A3t 10meol A Hfskal s

Laboratorio Generalitat(Spain, 15MN(S)/ISMN(D), Testing height 8m), Centre for Frontier Engineering
Research(Canada, 15MN(S)/15MN(D)), Boeing Aircraft, Exxon % US Bureau(e]4+ m]1=, 10MN(S)/ 10MN(D))
T & ARE Bfsle] 14, 71 2 44 5 TR 2ok &) B FEE A 9

) A3 A &9 t&F UIMES &7 7oA Bfsta Jlov 38 54 AstE 9
g Actuatorobe] @& AEol &7bsd d¥eln, o4 4 52 WA 752 SMN
Dynamic UTMo] Htj &&olu} &7 FHoz I3 AF =7k S7t

E2FGFTEATL)
- Static -8 UTM : 10MN UTM, 3MN UTM
- Alo]E & Cable Leak-tightness Testing Machine : 30MN Cable Fatigue Testing Machine
- IMN Actuator(stroke : 100mm)

dadrledTd
- 2.5MN Dynamic UTM(stroke : 150mm, velocity : 30mm/s)
- IMN Actuator(stroke : 100mm, velocity : 100mmy/s)

BA WSt n(sto| B = T2 P AE])
- 5MN Dynamic UTM(stroke : 500mm, velocity : 40mm/s)

- 2MN Actuator(stroke : 1,000mm, velocity : 150mm/s)
U zo) MM (I ZA 7)) : 2MN Dynamic UTM(stroke : 500mm)
ARE UM kst 7= FRj9 %%— IS 37 A Aold 9 A AT B AY ¢
AEAY ol ol Uitk YEAE H7F A & thSS 2ok AsAdY ¥ 7RI &8E
< o]&3std HluF £F FA

=
719t 0] AT ABE My YU $Y + 8. :La ?Z‘:‘ZH % 7ol b
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UM BAsta s 7] UMM s 2u&e] bl A& a7eks qudAg= e
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o dd< ,]ao}oq BURAZIZHA] d8ek ARE HIgo] g mEbA o]l w7he dHIE
A7) Hste] 1= AAA e e AY AHE w Hlell Zt5ofof &
F)= AASHTO 7]2ellM 87-8h= alw @ﬂ“‘%] FeABE AdiHe 2 P9 FHsTR of
Yeh wE £59] $HsFE 2EAHk 8 of ol 71 UIMeZE F43dt5 &
Fol FHT Bk ops} WE £&o —’Fﬁg‘c‘?}%—ﬁ Ast & = 9= iﬂ% Actuator & E%S}i
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=
AL gl gl w3 rﬁ%au FHNFY 2
@4 EER
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>
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= 20MN UTM9] Hi&E=& 80mm/secE

S

shas

oz 7%

[¢]

A

Q]
=

20MN LAE &% UTM

Eis

S 9

701

B

A

SEEE LR

o] $4HoE Hrisolol I

JJJ

FARE A = ol Al

- 3

b= 2ol 7142 = o 844 ¢

9]

el 7=

=
=

el

M-S o]83h7] Bk

49

73AIZ o)L 2] 9] 7]

AE &< UIM 7=

Q)
=

ek 283k A< 20MN

o

at7]l& wlg- & Hlgo]

il

Aol AzEe 4

Q]
=

25

Wy
i)
o

A 2

!

bl AE UTM

5

Sh 18714

%3S 2%

N

he Zne 1A

S

°]-&

|

[e)
AlADS

b o312 93 4

EEL

4. =) AJQNAE TF

Al Ak

s
=3

a

_32_



- #EH e 12m Eo]|2 F4o] 20m, 574 3me RCTH=o|H wig ulare 37mx20m =7]9)
PCTxZ FHode 7F7]1= 1,000kN180gpm)S HI=3+ & 4719 =2 718719} Ao 3,000kN
g0 AA 7187] 6715 B8t g AYEEE 5 570gpme] &3

rlr >}m

(RIST Z7Z=CHIA M)

Item Characteristics
Reaction wall « 13/L20xH12 X T3.0(m)/RCH
Strong Floor + 137X W20 X T1.5(m)/740m2/PCA

1,000kN/400mm stroke/180gpm servovalve/lset
Dynamic Actuator + 500kN/400mm stroke/90gpm servovalve/lset
100kN/400mm stroke/30gpm servovalve/2set

3,000kN/600mm stroke/30gpm servovalve/2set
2,000kN/600mm  stroke/30gpm servovalve/2set
+ 1,000kN/400mm stroke/30gpm servovalve/lset
 500kN/400mm stroke/30gpm servovalve/lset

Static Actuator

Hydraulic Power Unit  Total 570gpm, MTS 506.92 % 3, common HPU

O F=x14d71edTd TP F
3]

(BFmziay faoimel MBAL)

Item Characteristics
Reaction Wall o 13/L13xH10.3 X T2.75(m)/RCE(TE)
Strong Floor » L34 xXW10.8 X T0.75(m)/367.2m2/RCA

1,000kN/500mm stroke/90gpm servovalve/2set
Dynamic Actuator + 500kN/250mm stroke/90gpm servovalve/4set
250kN/250mm stroke/90gpm servovalve/2set

Static Actuator 3,500kN/500mm stroke/90gpm servovalve/4set

Hydraulic Power Unit « Total 360gpm, MTS 505.90x2 (New Silent)

o FENAATY T2APE
- 700539 A¥E o] 25mx18m =7]9] ¥iEuied), 25mx12m F7]9] whEEE A glom,
%85 L000KN ¥ #2335 10000kN| Wtz o e A5

- =718 7]+= 50kN~1,000kN <ol 15th7} 9lom, AA7FE7= 50kN~250kN H ol 37}
olom, etE = 150gpm 3the} 75gpm 2t EA & 600gpmS AHEE 7t e
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27 AT 2R

Item

Characteristics

Reaction Wall

« I3 | L25XH8XT1.0(m) / PCH

Strong Floor

« L25XW12XT1.0(m) / 300m2/ PCA

Dynamic Actuator

+ 1,000kN/150mm stroke/90gpm servovalve/2set
+ 1,000kN/250mm stroke/90gpm servovalve/2set
+ 500kN/150mm stroke/15gpm servovalve/2set
« 500kN/150mm stroke/15gpm servovalve/lset
+ 250kN/150mm stroke/15gpm servovalve/2set
+ 100kN/150mm stroke/15gpm servovalve/2set
« 50kN/250mm stroke/90gpm servovalve/2set

« 50kN/150mm stroke/15gpm servovalve/2set

Static Actuator

+ 250kN/150mm stroke/15gpm servovalve/lset
+ 100kN/150mm stroke/15gpm servovalve/lset
+ 50kN/150mm stroke/15gpm servovalve/lset

Hydraulic Power Unit

« Total 600gpm(150gpm X 3, 75gpm X 2)

AZA29E AFES Qaste] OAYALY} Tbsstel RAEH 43 & 92

WA 2R Sustel, AATFE xR UF T2

A5 4@ 20m Zolo] wael tigt Fdddol 7hs

O

FgulE 20goen ke Felel Agol 7hs

(CHR7 IETT4A AR

25T E

s, 714 2

ol o

Item

Characteristics

Reaction Wall

« I3 /| L14xH12XxT2.5(m) /| PCH

Strong Floor

« L39XW17.5XTL5(m) / 682.5m2/ PCA

Dynamic Actuator

 500kN/250mm stroke/90gpm servovelve/2set

Static Actuator

+ 1,994kN/500mm stroke/15gpm servovelve/2set
+ 1,013kN/500mm stroke/15gpm servovelve/6set
+ 649kN/500mm stroke/15gpm servovelve/2set

Hydraulic Power Unit

« Total 300gpm(150gpm X 2)
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Item

Characteristics

Reaction Wall

13 / L11 XH8 XT1.0(m) / RCE(TH)

Strong Floor

L11XW11xT0.6(m) / 121m2/ RCA /

Dynamic Actuator

1,000kN/250mm stroke/90gpm servovelve/2set
500kN/250mm stroke/90gpm servovelve/lset
250kN/250mm stroke/90gpm servovelve/2set
100kN/250mm stroke/30gpm servovelve/2set

Static Actuator

2,000kN/250mm stroke/30gpm servovelve/lset

Loading Frame

2,700kN, 3mXx3m seismic table

Hydraulic Power Unit

Total 180gpm, MTS 506.92
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O 10 MN UTM: RIST ATx=d+4
&

- M_: FZEAY

AR WaA A7 et 5 9l

9 Fay TEB0 BH FERYSS v 93 AP F7)

- A QA =

L=

- Zlek BAA O EF FYa
calk 10 MN UTM R87)® | RST B72AT4
= A, 71A, 93§ OdRE BokellA FA @9 74 2 FE2E ©99
B TEAS AF AP T8
* HhsE: = 10 MN, 1% 10 MN, & =2 MN
ANEHL 4= Tm, AF5m # 3B m
T2/A8%IA%F |« Max Stroke: 1,000 mm
* Piston Speed: 100 mm/Min
*Column 7+4: 15 m X 3 m
= * A 10 MN ste7tA] 2Aeddd 3 7249 7hs
) <A % 3m, Zo] 35m AE L F2 AFA ) AP
wnF g 15 7249
Zame s W g w7k iy
7IA B T e dedd
G FxEY d5AY
ZH| ALz
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O 3 MN UIM: RIST ZA+x9+4

- e TEREA 9 48 P22 A TS Jotey] 9@ APe F7 A glo] A
AARe R MTA HA HeFF 5 gl

- A A S

L=

71 ] o8 U

H 3 MN UTM B471# | RST Z7EAT2
Bz <A, 1A, 4R T E]'OJ:"?} opoll A FA &9 F2AYE 2 FxE 999

A 4S5 m, I 5 m, %i 10 m
TFRIAZS/IAF |+ Max Stroke: 400 mm

* Piston Speed: 100 mm/Min

* Column 7+4: 1.2 m X 0.55 m

« A 3 MN 3t2714] 2AQE2848 9 1248 /1%

=
—173} . ﬁﬂ] % 1.2 m, 2‘40] 10 m?_] QEHKSI 1;_1_ :7:-,‘— ‘6—]2."”4 /:‘__]-6—_17]‘1_
cwF 9 A ExjAd
g9 - wEky g9 wzbe] ey
i 1A 8 AN A
- AAY P2 AeAY
ZHI AR
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O 30 MN Cable Fatigue Testing Machine: RIST Z7ZA+4
- N8 BE B S AREE AT Aclee) A - v TRYse el A a4 =4

A&7

- A AHA =

- 7let Bq
Za) 30 MN Cable Fatigue Testing Machine HA7]H RIST ZA+ZA+4
e cA4d, 71A, dAE § gk EokollA ALREE T AolEY FRAT ¥
o 2% zjzma o Z&
A o 30 MN, 3& 18 MN
ssaer | T £5mm ¢ w1 Hz (Under Loading)
TR L ygwe: 20 5 m 474 053 m
» Max Stroke: 500 mm
= » Ht) 30 MN 85714 AlolE J3dd 7He
) « At) 18 MN 31F744] Aol 2% 7%
. cAolE A=A 9 yFAE AF
o
LR - 7E 98 = 7 54 g 2 924y
AR
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O 15 MN Cable Leak-tightness Testing Machine: RIST Z7Zd+4

- N E2 8 AZe) AHE 4F Aol

A&7

- A AHA =

Bol FAA B 4 - 54 A4S ] 9

- 7]eF B2
15 MN Cable Leak-tightness Testing
) S71% ATEATA
747 Machine BH71# | RIST A7xa+
o F 24, A, QA 5 B Ropla ALLEE 2tE Aclie 2% U
o T2 AF A4 B8
cAY: Hol 15 MN
3 A +£500 kN
TR/ SIS | - Max Stroke: 150 mm
c 2EZXEAR: =S 70T (732 5 3 m)
s AgA =Z7]: Z29] 5 m, 27 043 m
4 2EHS 70CAA AolE F+4%A 43 7
e w9 HdE Aol FAWA 43
A A
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O 2 MN Dynamic UTM: RIST Z7Z3 4
- e TR 2 $4F TEREY A - T4 TR geeby] g dde FUF AA glel
Al Ao = vlwA A getd = Qe e TN

- A QA =

L=

g 2 MN Dynamic UTM Bf{71# | RST A7=d74

<A, 71A, A S O EokellA BA e F2AE B TxE 999
TS AT AP &&

AsE: 45 2 MN, 1% 2 MN, ¥ +0.5 MN
cAEHS: 4= 6m, U S55m B 15 m
TFR2/A8 %A% | - Max Stroke: 400 mm

T 6 mm € W 5 Hz

«Column 7+2: 3 m X 2 m

k;_

Av) 2 MN 345744 9249 8 7229 s

=
| Au 2 3m 20l 15 ma AU 2 2 AgAe A9ts
2% 9 A% 2AE 2 T2
sans cwEE W wzhe] YA S
FRA o w zame w2 uraad
CuAE FREY AN AT
A
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O 5 MN Dynamic UTM: BX|thstul sto] B =42 FAE
- M& FERFA B 48 7229 A - 54 72T

H) AR R vlwd fA et 5 Qe ®
- A A= 89l

71ek Bpv]: o83 1|

el 5 MN Dynamic UTM B8 = Z )8t Hystec
- - 1A, 71A, 44 5 ﬁ}%kff} Hopo| Al HAl &9 FRAY 9 F2E &G99
=3 TEAAT AE A 2
HAdsg: 4= 5 MN, °J7a} 5 MN
cAEHEY dE 5 m 9% 4m E 30 m
* Max Stroke: 500 mm
B /A = ALek
TEATAY * Piston Speed: 40 mm/s
c Fub £10 mm € W 1 Hz
* Column 7+2: 15 m X 0.75 m
- - At 5 MN 35744 A - 52 F2AY hs
B c A ZF 15 m, 2ol 30 me) Ay 2 F& AFA dbks
WY R A% P L FREY
sas nPe3 % w7t YA s
A e 2 2 7449
A2
A AR
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O 2.5 MN Dynamic UTM: 23 7|€d+4

- A8 FEaA B FEIA Y- BE TRASE s A% AES 3 A2 glol )

b o=
AAREo = Hlw A A geofd = Qe WeTERAR
- ) AT =Y
- 71 B e frehL
Za) 2.5 MN Dynamic UTM BRE&71B T3 JEedFA
o A4, 71A, AAE T e BokllA AAEAAYE 2 FA o9 FRAFE
B =8
s HAdeg: 4= 25 MN, 9% 25 MN
AP FF 25 m, 4 25 m
* Max Stroke: 250 mm
B[R =[x} ok
TR * Piston Speed: 120 mm/s
« Fu £10 mm ¥ w] 3 Hz
* Column 7+4: 0.75 m X 0.6 m
= * Hdl 25 MN stg7kA4 4 - 53 F2AY T
) cHY E 075 m, ¥l 25 m3 FEaA R FREA] AEbs
cFERA I H 24
ZAYELRA ] ¢tF 9 9 E2HY
289 hel w=
A = L e
W g wztel He4dd
] ARl
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O Universal Railway Structure Testing Machine: 3t =7]<dTd

- M8 FEREA

e Ao ® Blwd A setd

9§23 728 354 7245
9l 2

- 9A: 7= ol

S EEE
Universal Railway Structure Testing o s
g s St A =r|ed T
Gl Machine B4 A =7IEAT
e AR, AR IS T U FokllA BE e AE =279 A@A e i
o A 53 T2RAY L AsATHAY T
c HsE: k= 25 MN, o1& 25 MN, % 0.5 MN
TR/ S/ | - Vertical Loading 2.5 MN Actulator (Stroke 150 mm, +1.5 mmol|A 5 Hz)
* Horizontal Loading 0.5 MN Actulator (Stroke 100 mm, +5 mmelA 5 Hz)
=5 « HY 25 MN sts7t4] 4 - 52 7243 7t
K « RS A dEol A Hl 0.5 MN 3h57tA] $3utE Ag7s
cAETEE A - AeRTt Y
a9 cwg B ds BA g F2AY
" s W g wzke] WA AY
ZIA 2 SR Y A2 WFAEEY
A A
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O 30 MN gz BHA 7] o] HH
- Jher WRIRARA B GugAgR o] A - 2 e Ay At AdE F7F A}l
AR AAe 2 wwA fA sefd ¢ 9= 2% FEAYVI

_ 05(]: %.7811,1-1: z]o

- e

- 71k BAA]
AuE |30 MN GER A @] BR3 | fUzoldy
=2 <348, 714, dAE T TR EokollA ARREE WRXEAEA], ASol 34,
B S AAA T WA E HAE AP &&
* Vertical Loading 30 MN Actulator
=] Y JIN)
TR * Horizontal Loading Actulator
For - A} 30 MN 857H £33 Astad T
K - HEE AsHAA SR AN
cBY Y AE RALY
2999 cww g i RA WEdsAdE
s R g wzke] YAAEAE
UAY PRE WAL
A A
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] AATEe g A A serd
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TN
oE gy
e
o | ¥
T | w P -
ofF mum oy H.Mh
o | X5
T ® ﬁ
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O ELASTOMERIC BRARING TESTING MACHINE : i FHE

- e YWRRARAL A - T4 Aee Hdebebr] A dde FUF AA Qlo] Al AAe R
M A el & gt 2% FRAP)
- A FAEA A
- 7]eF B2
ELASTOMERI B TEST
urg | oo WERIC BRARRNG ASING | pes1e | sauspee
e A, 1A, AAE T o EokdlA AR EE WRIRAAA Y] XA E
o e AP &8
* Vertical Loading 30 MN Actulator (Stroke 800 mm, Max Speed 4.7 mm/s)
T2/A8%/A%F |+ Horizontal Loading 10 MN Actulator (Stroke 800 mm, Max Speed 10 mm/s)
» Maximum Specimen Size: 2 m(W) x 2 m(D) x 1 mH)
=5 « H} 30 MN &ts7tA 29 Astdd 7t
B - T2t A el Hl 10 MN 3t571A] +3RkE d37ks
aFHd Asdd
&84 cwg g dE FAje yAdedd
W 9wk YrlAgsdd
ZH| ALz
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O TRIAXIAL ELASTOMERIC BRARING TESTING MACHINE : E¢3FHE
- e WRRGEAY 4 - 5A ASE Sel] 9 48 27t 3R o]
WA 47 ek 5 Yt 3% TEAP)

- SR A =24

ON

o] A o=

- e B
TRIAXIAL ELASTOMERIC BRARING R s
Chk TESTING MACHINE BfZIE | edavEE
o CAH, A, BAE 5 OUE Bolld AEEE MARARA BaAE

AT A &8

* Vertical Loading 2 MN Actulator (Stroke 300 mm, Max Speed 64 mm/s)
T2/A %/ A% | + Horizontal Loading 750 kN Actulator (Stroke 600 mm, Max Speed 64 mm/s)
* Vertical Loading 200 kN Actulator (Stroke 20 mm, Max Speed 64 mm/s)

« At 2 MN 82717 4238 Qs d 71
+ FAsHE Aol A Hl 0.75 MN 357k FHEE A3}

A
oX

o[

I
2844 =
i

Bl A7
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5.

a

=9 APNE TF

AN AL
O SUNY Buf falo
- Dual Shake Table(3.6m X 3.6m)ollA Hdl 0m7A] AE F719 AFH B 1HF 7% 2 XF
71 7121ton 270), Y= 718 7]21ton 27), ZZ= 7187](25ton 47))E AEsle] 3%28 71 & 4
Aom Aol 50ton @Al A AR RAL B F2ES] AT stojHeE AFS &
J=E Fo] 9l Dual Shake Table AHEHO 2R 31%S T sk 4 Qa Furt 2
AA ] HIME 2 35S A £ S But ofyg} Aol gt Age] 7HssA

A= Sl

{Shake Table2 0|2

3t XZIDAL AlED

{SUNY Buffalo Laboratory)

Item Characteristics

Table size : 3.6 meter X 3.6 meter

Maximum specimen weight : 50 ton maximum / 20 ton nominal

Max. Overturning Moment : 46 ton meter

Max. Off Center Loading moment : 15 ton meter

Shake Table Spec. Frequency of operation : 0.1~50 hertz nominal/ 100 hertz maximum

Nominal Performance : X axis Y axis Z axis

Stroke : +.105 m #+.150 m +.075m

Velocity : 1250 mm/sec 1250 mm/sec 500mm/sec
+1.15 g £1.15 g +£1.15g

Acceleration :

MTS Servo-controlled Dynamic Rated Double Rod/ MTS 244.4
- Quantity : 2/ Axis : x/ Load Capacity : 21ton
- Stroke : 300mm/ Servovalve lpm : 1000

MTS Servo-controlled Dynamic Rated Double Rod/ MTS 244.4
- Quantity : 2/Axis : y/ Load Capacity : 21ton
- Stroke : 300mm/ Servovalve lpm:1000

‘MTS Servo-controlled Dynamic Rated Double

- Quantity : 4/ Axis : z/ Load Capacity : 25ton
- Stroke : 150mm/ Servovalve lpm : 650

Actuator

Rod/ MTS206.S
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Crane - 40 kip : 1EA

« 15 kip : 3EA
Forklift « 6 kip( 27kN ) capacity : 1EA
« Size : W18.3 x L12.2 X H2.5m
Strong Floor » The thickness of Floor slab : 46 cm
+ Axial load capacity : 250kips (1112 kN)
Test Frame - Lateral load capacity : 250 kips (1112kN) below 2.4m height

+ 120 kips ( 534kN) above 2.4m height

« Maximum height 10ft (3m)
Reaction Wall  Anchor intervals : 30 cm
» Maximum force : 20 kip (89kN)

Concrete Moist Room | » Size : W3 X L5.5 X H7

« 150 kip Tension Machine
- Load Capacity(kN) : 890,445,178,89
- Stroke Capacity(mm) : £102,51,25,13
- Calibration Interval : 2years

 Axial-Torsion MTS Machine
- Load Capacity(kN) : 445,222,89,44
- Stroke Capacity(mm) : +127,64,25,13
- Calibration Interval : 2years

» Large Bearing Test Machine

Hydraulic and Universal - Load Capacity(kN) : Comp. : 7117.2/ Lateral : 978.6
Testing Machines - Stroke Capacity(mm) : +127

- Calibration Interval : as needed

» Small Bearing Test Machine
- Load Capacity(kN) : Ver. : 622.8/ Hor. : 244.7
- Stroke Capacity(mm) : Hor. : +152.4/ Ro. : +2°
- Calibration Interval : as needed

« Tinius Olsen Universal Testing Machine
- Load Capacity(kN) : 1335,667,356,178,89
- Stroke Capacity(mm) : 1.52
- Calibration Interval : 2years

« Pacific Instruments 6000 Data Aquisition Mainframe : IEEE488
interface/supporting up to 32000 channels

» Krypton K600 Portable CMM system : dynamic mobile coordinate
measurement machine

« Optim Megadec 16 Bit Data Acquisition Mainframe : modular,
Data Acquisition System expandable system

« Dell Optiplex Workstations with National Instruments/LabView Data
Acquisiton : LabView 7 Express data acquisition

« Intel Pentium II PC & Data Translation 12 bit Desktop System : up
to 32 channels per PC

O Lehigh Univerity
- Strong Floor®] ®#-8- 372m2¢)| Reaction Walle] L& <] Multi - Directional System©-£, Multi-Directional

Reaction Wall®] & Zo]&= 32me]al, Reaction Wall =)= 6.1m, 9.1m, 12.2m ¥ 15.2m= Hx}z o=z
015 S7MAA AAF0] 95 58k BA7g1]= 8 Channel Control System, Real Time Hybrid Control
Packages, 256 Channel®] Data Acquisition System, Wireless Mems-Based Accelerometers, Piezoelectric

Transducers % Fiber Optic Strain Gages 59] =¥ AMES BHA45kL U
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Lateral and Torsional
Displacement

[ ..{!,|
ISSGINEN
.'I (i r4 G
kAN
rq X \
e j._‘._ r2'
e ¥ i

o ™ '‘—Longitudinal
| \| Displacement
[ Gravity Load
' Soil Box Application
Longitudinal
Flexural Displacement

{Multi-Directional Reaction Wal)

{University of Lehigh Laboratory)

Item Characteristics

Multi-Directional Reaction | ¢ 15.2m to 6.1m tall L shaped reaction wall
Wall « 30.5m to 12.2m strong test floor

« 20.7 MPa (3000 psi) Hydraulic power system with 2270 liters/min
Hydraulic Equipment « Central hydraulic distribution system
 6-Vickers service hydraulic manifolds, 150 liters/min
Hydraulic Loading « Sactec 2670 kN universal test machine

Equipment « MTS 245 kN fatigue test machine
3-2680 kN Hanna, =750 mm stroke, 20mm/sec
2-2050 kN Hanna, =480 mm stroke, 25mm/sec
4-1500 kN Hanna, =480 mm stroke, 35mm/sec
2-1500 kN Hanna, £125 mm stroke, 35mm/sec
2-1050 kN Hanna, *£125 mm stroke, 50mm/sec
2-670 kN Hanna, £300 mm stroke, 80mm/sec
8-580 kN Hanna, +125 mm stroke, 60mm/sec
2-1000 kN Hanna, +125 mm stroke, 35mm/sec
2-130 kN Hanna, *£125 mm stroke, 35mm/sec
4-Vickers controller systems
1-Portable vickers controller system
2-MTS 458 Controllers

1-OPTIM Megadeck 2300 (256 channels)
2-Keithley Instruments DAS 1802HC (192 channels)
200 Channels of signal conditioners

180 kN Radio controlled

90 kN Radio controlled

» V-Notch Charpy testing machine

+ SEM and Light Microscopy equipment

Hydraulic Actuators

Controllers

Data Acquisition Systems

Overhead Crane Systems

Special Equipment

O University of Colorade

- FHT System©. 24 371e] 3% &4 71E71E 7HAaL Atk 2709] 7187]= sk sgle] 50ton, stroke=
+127mm 2 Hoj&EE 500mm/seco]™, YA 3 7= sl o] 100ton, strokes +152mm 2 o)
&5 254mm/sec 02 AR RAREFH o] 7153 Hydraulic Power Supply+= 682lpme] Silent Pumpo|™,
702 27)19] 265pme] Hydraulic PumpsE 7FA13L 9lo] B8A| A3t 4= 915 523+ Digital Control,
Data-Aquisition 3} Signal-Condition System-& ARS-SIAL (A ©] Al2~El 16-hit Resolutionel] 67} Input
[Output ChannelS- 742z 1™, 487§] Analog Input Channel-S- Digital Universal Conditioners Modules
< 53] Signal Conditioning & 4= %1 127)¢] Channel-- Load, Stroke, Actuators 2] -8-=°]H, 107}
9] Channel& LVDT, 267} Strain Gages Channel © & Ao} gl
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{University of Colorado Laboratory)

Item Characteristics
Strong Floor * 12m x 21m with 0.6m thickness
Crane « 5 ton overhead crane

« computers, video/aduio equipment and other IT

Control Room equipment/Connected to internet

Concrete Curing Room e 45m X 6m

Hydraulic Power Supply * 682lpm(180gpm) silent pump

~ . « +152mm stroke, 947lpm(250gpm) three-stage servovalve;
One 100-ton (220 kip) Double maximum velocity of 254mm./sec; furnished with internal

Acting Actuators LVDT

Two 50-ton (110kip) Double « +127mm stroke, 682lpm(180gpm) three-stage servovalve;

Acting Actuators maximum velocity of 500mm/sec; furnished with internal
LVDT

O UC Berkely

- AgA]del EX2 Pseudo Dynamic TestingS d17] $J3ke] theFelk Pseudo Dynamic Testing
Method ¢a18]&S 7HA 2 9o, 3 7] E== Multiple Sub-StructuresE Age o 1S Bt
o}z, Real-Time, Near-Real-Time 2 Slow TestE A& 4= AA Hoj U2 thakdlk A A
3 Aol 73kl Hof . E3F Reconfiguration Reaction Wall(3.0m X 2.7m X 0.75m units
24ea) e A3t H 13m o] AFE F A=EE WENS

i .
e B

E5

= =
= ]

(Tall Wall Configuration)

{UC Berkely Laboratory)
Item Characteristics
Strong Floor « 6m x 18m
Reaction Wall » Reconfigurable up to 13m hight

MTS Dynamic Actuator
- Quantity : 2/ Load Capacity : 140kips
- Stroke : =10 in/ Velocity : 20 in/sec

« MTS Dynamic Actuator
Actuator - Quantity : 2/ Load Capacity : 125kips
- Stroke : £20in/ Velocity : 20 in/sec

MTS Static Actuator
- Quantity : 3/ Load Capacity : 220kips
- Stroke : £32in/ Velocity : 25gpm
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O Multi-Axial Testing System(MATS): NCREE in Taiwan

- Al Ad Fele] B2 2Tl THs R 2AUE /1R THY AE Rl A2
o olue A2 AFHeld AP S EAel AF gl
- $JA]: Taiwan
Zn|4 Multi-Axial Testing System (MATS) BEf7]1#F | NCREE in Taiwan
L * 62 =9 tolBet AlEdold AF 9 AXAA Fo A APl &&
* Longitudinal Static +4.4MN, -3.54MN, +1,200mm, =30mm/sec
+ Longitudinal Dynamic +2MN, +500mm, +600mm/sec
* Lateral Static +£4MN, £100mm, =+20mm/sec
YL AT . Ver‘qcal Dyngmlc +30MN, +150mm, =+60mm/sec
* Vertical Static +60MN, +150mm, = 10mm/sec
* Roll Dynamic +8MN-meter, +2°C, +0.06rad/sec
* Pitch Dynamic +27MN-meter, +2°C, +0.05rad/sec
* Yaw Static £5.6IMN-meter, +2C, +0.015rad/sec
« Hoj F2ets A 60MN, 4 30MN 742 72437 7Hs
4 T dodow AHA 44MN, 53 2MN7HA| TF2AY Ths

F6AHfE FRA] T
w3 g AE PALY

2o s wEE g wzke] HAeAd
< 71A 2 SR e dedd
cAAY FRE A5AY

A AR
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O 30 MN UTM: Academy of Building Research Institute

- N TR B $4F TEREY A4 TR Hdeta] A Ads FUF AR Qo] A
AAe g2 Hlwz A getd ¢ s e T2AIRY]
- $X]: Japan
71EF B
Zn| ™ 30 MN UTM H{7]1# | Academy of Building Research Institute
= * A, VA, AR T BT EokllA A @9 72Add 2 FE2E 99l
e TEAS A5 @F‘OH =48
* 30 MN System
* Crosshead Mounted Actuator
L= -/ 210
v * 13 Meter Test Space
* Strong Floor Integration
s » Ao 30 MN 3H57H F2AY 7Hs
K - AT g0l 13m ANY 2 F2 AFA) s
g P A5 FALY
A R wrke] 45
[e)
e 1A R S dedd
- UAY FE YA
AH AR
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O 20 MN UTM: China Academy of Sciences

- M8 FZREA
AATC 2 Hlw A A gpetdr o Q)

- 9JX]: China
ey

2 34y TEEY 48 PSS
=
Y

Za) 20 MN UTM H{7)|H China Academy of Sciences
= A4, 71A, A F OdE okl FA &9 7RAYE 2 F2E 999
i TS AF AP &8

* 20 MN System
* Crosshead Mounted Actuator
[ Al =/ AL S
TERBSNY | 10 Meter Test Space
* Strong Floor Integration
=5 « AW 20 MN &tF7kA] F24F 7Hs
) -AY Eo] 10 m AHE 2 Fa& AFA AP
EL A L
e w3 9 wrte) A
B e zame asa
478 Fx=9 454Y
Ao AZ
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O 15 MN Dynamic UTM: Laboratorio Generalitat
- A FEEA 9 28 T2E 4 - 54 724

5
Al AR WaA A A S gl WeTRAR]

- $]X]: Spain
- 71et BRgn
Za) 15 MN Dynamic UTM Bf7]1# | Laboratorio Generalitat
Bz < A4, A, AAE T OGS BolllAd A 99 7F2AY 9 72E 999
K T2 AF AP &
* 15 MN System
* Crosshead Mounted Actuator
TR/ SIAMYF . .
* Strong Floor Integration to 10 Meter Specimen Length
* 8 Meter Vertical Test Space
= « Ao 15 MN 8t57HA 4 - &34 7F24E 7te
E

* HAdl ol 8 m, Ao] 10 md] AuiE B F4 AIFA Y ddvks

844 . s

LY
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O 15 MN Dynamic UTM: Centre for Frontier Engineering Research

- e A

2 F4Y TR Y- BH TRYSE ] AT 2EL 37 AA 8ol

R
AR ARt WA A vefd = Sl e TEANEY

- 9]4]: Canada
- 7)e} B
. Centre for Frontier
H o 53} )
Gl 15 MN Dynamic UTM s Engineering Research
. A, A, QA 5 DR Bkl A B TRAY R PRE B
T TEAST A5 A &8
* 15 MN System
* Crosshead Mounted Actuator
FRIAEIAE .
* Cold Chamber Integration
* Strong Floor Integration
54 »Ho) 15 MN 85714 4 - 54 7249 7
nF A% FA 2 TRAY
e w3 g wzke] A
Z1A 2 S Y] H5dd
- YAy FE 45
AH AL
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O 10 MN Dynamic UTM: Boeing Aircraft

- AR FEREA D F2Y TRE -

574 22 detsly] 9F U F7h 2A glo)

AR ARt WA A vefd = Sl e TEANEY

- 9JA]: Seattle
71et B e ks
2] 10 MN Dynamic UTM BH713 | Boeing Aircraft
2R < A4, 7, AAE 5 OdE BokollAd A &9 F2AY 9 F2E 999
o T248% A5 43 &&
* 10 MN Dynamic Capacity
TE/ASIAF | -+ Baseplate Mounted Actuator
* Self Reaction Design
3 AW 10 MN st57k4 A - 3 7243F 7

T G i S

289 s nEEH g wzbe] Ay
< 71A 2 TR e A AY
AR FxE AsEY

Az
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O 10 MN Dynamic UTM: Ecole Polytechnique de Montreal

- e A

2 F49 PR Y- 5 724

5
Al AR WaA A A S gl WeTRAR]

- 9]x]: Canada
- 718} B
Za) 10 MN Dynamic UTM B{7]# | Ecole Polytechnique de Montreal
= A, 71AL AAE F O BokollA FA &9 7RAYE 9 FE2E w99
B TEAS AF APl T8
+ £10 MN Dynamic Capacity
TR/A %S5/ | - Crosshead Mounted Actuator
+ 10 ft. x 3 ft Column Spacing
=5 * Hd] 10 MN &ts7tA A - 548 F24E 7Hs
B < HY F 3m AdE B 4 AFA Y 2dVke
w15 A 2 F24AY
249 s wEFuky g w7tel Ay
7IA 2 S e A AY
G FxE] 45Ad
AR A
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O 5 MN UTM: University Laval - Quebec

- M FRRA D FaY TRE AY TR e A 43¢ F7h 3H glol A
AARte g vz 4A gt ¢ 9= tHeTEAIYY]
- 9JX]: Canada
- 718} B
Ay 5 MN UTM HH7] | University Laval - Quebec
= <A, 7IA, dAE T v BokllA FA @9 72AY 3 F2E 99

+ 1140 kip (5 MN) Compression
+ 800 kip (3.5 MN) Tension
T2/A8%5IAF | -+ Crosshead Mounted Actuator
* 5 Meter Test Space

*6 ft. x 2.5 ft Column Spacing

W 5 MN §t= 2 35 MN 1% 7243 7t&

=3
N cHT 18 mol o] 5 mAX AjE @ F& APA 2@
CEE, AF HA D F2AY
e e 2 w7k AsAY
A D FAue] A A
AR TEEe A
‘ T
AH AR — g
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O 10 MN Horizontal UTM: Exxon

- e A vl

g FAo|E Z9o HA FxA

97 P24 soksly) 9@ Ade 373X flol Al
Aoz Blwz A At F Sl TeTEAIEY
- ?JA]: Houston
718k B
Chlk: 10 MN Horizontal UTM Be7)B
- c A4, 7, QA T TG BokolA dolz gl AolE T FAo A HF
o Ao &8
+ 10 MN Horizontal Frame
* Pipe and Cable Testing
2[R =/ A} ok
TR * Self Reaction Frame Design
* Tension, Compression and Bending
=5 - HY 10 MN 357k %, 5 2 8 A" ks
K AR FHor A H AF
F AT FEAY
s Alo] &9 A-AHA
89

wF 5 A5 FALd
i SRR g e B B R

PR
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O 10 MN Horizontal UTM: US Bureau

- AR AR Sol A TRATE getely] 93 A4S 1 B dlo) Al Axez
Hl 2 A getdd o+
- 2|X]: Mines

- 718} B

Ay 10 MN Horizontal UTM RE713 US Bureau
= A, 71A, EXE T gk

ORIl AlolE T

s WA de AT Al
8

+ 10 MN Horizontal Frame
* Cable Testing
B [A =] A)C.
TR * Self Reaction Frame Design
* Tension and Compression

=5 « A 10 MN 3714 A 2 = Ay 7)1
B c AP FHoR MAHo Qe
- AolE o) 1A
2819 cwF Y AE RALY
PR R 2] e
LI
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0 za%e] FHEEN UEF] FANFL FA ART + A AP UM e 2
AAHSRZE RAFI Sl 7o) 13 Hwo] B3t 1 g2yl 493 2 Aoz oy

£ UEWF HFW AFATIE UTMel Lol AAT 7k
$315¢ BAY & Yt BARE UTMS #8271 37152 gl FA19)
AAH o2 30MNS| UTMe] A7 Hrhgapolnl & Agold] PE3a4 st 34 58353
FAAGIE Pe 0MNE AAF theF UM & SAegos 2 o A4 Jn 55 o
AY AzEel oz sory

DT AL SRR N2 AP 2ol AV Agte] 2FEE AW A9 Az %
Mg W7 S AAHY AYL Adtel S 3 1] 1A% UTMel Lo

=S50 8 14s A 845 ol Uit AR = Bre] Al @A = A
2FQl 5,000kN Dynamic UTM o]/e] th-&2F UTMe] gt
A= AAe B4R d2AT API o] AR AZtol aFEHE Ao Afol Azt

Hlg A7 5ol AAA APL A5l 2u%e) 1% UMe] Bad

N2

Al AFzolA 10MN §3Fe A% FHS B4stn AT T2 $EZ AA A
ole olge 449

7ke] Aot wEo] By ol
= ¥ UTMo| Z o3}

;O
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2. =9 ATEE

O IEEE Std 344 : [EEE Recommended Practice for Seismic Qualification of Class 1E Equipment
for Nuclear Power Generating Stations

- 4R WA HHE HTE 949 WA SHSl= [EEE Std 344, [EEE Std 323 %=+ [EEE
Std 382 59 7lEel A8HL U=

- [EEE Std 3233} IEEE Std 344= 9Akg
A%t #4822 [EEE Std 344= Alg ®

o
o=1
fints
2
= P
rot
4
ol 2
oo

- TRS(test response spectrum)= RRSE EElslo]of s}, A5 3502 A5 5HAQ 2EE
Y stefof gt

- Sine-beat tests 1@ ¥} o] Fupr @ I AZ o] AR FAE A1 AFEHS RRS
AFare] 1LovlE AR whebA RRSE] peakgte] 2gol/dolal Alge] FA7} 2ton o4l 7%
A U 7]Fe] Bl E AHEsE Ago] o AAY

Lui
T
T
T
T
T
7

(Sine beat test)

O IEEE Std 382 : IEEE Standard for Qualification of Safety-Related Actuators for Nuclear Power
Generating Stations
- [EEE Std 382+= 7P H4Ado] =2 A F2] shu2A sine sweeping testQl RIM testE
2§ kol glom 1A 9 dedule] 79 [EEE Std 3820 93 NS O Ad3she FAI9.
1% & IEEE Std 382014 A|Alskal 1= RRS(required response spectrum)$} RIM test-&

o 7
=
HERES

& FPSAS © 2ton olAe] HITE Q4] thste] [EEE Std 38274 A8 Uzl
L $Y3] A SAFIR] W97} 250Hz0)d, W9I7E +250mmel g, AT 217
uTH 383 2 6golde] 624 A ATt 47
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{IEEE Std 382 Seismic qualification

(IEEE Std 382 Seismic qualification
required response spectrum (RRS))

required input motion (RIM))

O ICC-ES ACI156 : Acceptance Criteria for Seismic Certification by Shake-table Testing of

Nonstructural Components
- HFZ8 40 g 5] A3 7|F22 RRSE UAICS-ES)18 3} 2om ZHHl= 5%E A

b Qe

ol

s

Vertical RRS (z=0)

S0 damping

E Spectra accelervtion, g

{ICC—ES AC156 required response spectrum)
{ICC—ES AC156 RRS Parameter)
Test criteria Aprpx—n Apic-n
ICC-ES AC156 4.0 3.0

71+ 0.

- RRSH AE-o] Hulghe ICC-ESe] %9} 28
- 1322 ICC-ES ACI569 A4 AASH= 71 7183 27148 wHEshr] fleiAs s Ao
Ao 71} 4gollde] Fojof &

- RRS 9] bl AR 247t A, 0] 61%, Ay 42 27%

- AFAEFAREE 02 o1, AIAEANLE 202 o)< dAstaL AU+

1O
O Telcordia GR-63-CORE : NEBSTM Requirements: Physical Protection
Telcordia GR-63-COREE B4 @ BEAIR njzQ 40 3 FF7F4 08 fejo] AL Hojx|1

-7 °0lSo

Ao 2718 gt weEl 058 49AR FEste] SF-SHAHERDRRY)S H831aL s

- Zonel®¥ Zoned7tA1 9] #2193 =S UBC(Uniform Building Code)S &3t 2311 98-
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Zone0-& A2 8o] Q= Q)
- Telcordia GR-63-COREE XX 98| ol wig} @T8H= RRSe] =77} t=. Zone 4¢] 7% 7PA
7} L6ge]a 200mmo] /o] M7t 2 FH I ¢S
- AT A AZ o] 25%E U= A7HRE] 25%0]8ke] XEo| §AE7] ARl A7k R AR

[XIZII=EXIH)

e

o Praquancy HLMF“_T
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- A oA
- o) A 2 A 6-AE IMS 24 AlA, 6455 Force platform, 14 MZ 2% 244
125 A58 4A 5
6-AHr = AFA A A -
B [ 30 ) R -—],'1_ o]
CRE (6-DOF Vibration Simulator) Eip71d | d=EEdsd T
=3 A HHE Ee AT

« o9 1 Hz ~ 60 Hz
cFHrtEE +£10 g
TEIRSIAF * Hiw 9] 250 mm

* Hh A A8z 500 kg
+ZAFY =7 12m * 12 m

=4
e CAFA FAY AT (AERA AE B)
wEEA L R4 Al T AR wgAT

B AAAETY 58D 2 (T 81 )
e A7)
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O 672 E ZsWTAdHE7E A7) st 2

s
%é‘]— 7ﬂ/\1-u-_1,:_ U_ oﬂ 1 32
=32 OIOK—.—)OM 6% 4 Eikss

T=HANeH, E, A2HTFA B Ak o Hgo 2 T 719 A9 2F,
A2 BAGEE AU L. ol Tedd 2L Fue A% 92 7Y BAE
2T AFARE, AW, 47, AR 4T L A BE 2RO
Fool A5 tssty Edd ZIdAe] BAY Aarel dAREo] Hi e
- A A
7 6= JAEHTEB7F AlE7] Bf71E | Addiste
=4 L REW T B
« FaH9]: 0 Hz ~ 50 Hz
cHUUMEE: £8 g
=/ALO
TR/ SIS - AU A A 52 +680 kg
XY =7): 15 m* 21 m
289
Bl
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% 2ton o thell x= FHYEO R 5g y=

F= AEAPE L83 U2

TRYFOE 6g 25

- A g
| WAHFE 647%= AF RE71& A AE AT
= 7171 2 FERES WIASH YA sH7}
- F399): 0 Hz ~ 60 Hz
cHUrtEE: A2 +5g
- 72 +6g
T2/ S/ A A% +og
* HolF A sk 2000 kg
st =Z7]: 25 m * 25 m
2839 * ZIAANE], AEAY] 3o HFE 84
L] A
ALz
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olFel Aol tsiMe dde
J

¢l 25 th= IST(Germany) @] AlFo.2 Hh A2 st%-2 3tone] A7 2ton
3 FatA] el S HAdErEEEE 10gola A

9= 180~200mmel™ Al Ze] AX)7ks WL 25mx2.5mY

- A 82
MAST
B »ne713
Gall (Multi-Axial Shaking Test System) i 565
R A7) B FEEe WA SE)
. z=5}2=9e]: 0.1 Hz ~ 100 Hz
s U&= +10g
FRIASAG | - AohAA5E 3000kg
« AL +180mm
cAEG =7 25m * 25 m
5%
#8399 AR, AR S TR 92 P AF R ERTRE
o « A 2AHEA): ST(EY)
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O WA d=atdrlerdd
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1000kggo] A= 3000kgs 6AH+= Z = SGSe| Aule}l 1 A5o] HlS=3hH 2tono]/d2]
Aol dsixeE Ads sk R I+
- A A=
A 17141 % 4111(3000kg) FETE f‘éﬁ)@ EHEREE
=7 BEEE
- 9549 0 Hz ~ 60 Hz
- Aurtes: +10g
TE/ASIAE « Hdi A A skE: 3000kg
- HU)¥ 9l +£200mm
st =Z7]: 25 m * 25 m
£
Z849) - AAEN ) A5AE
H]3L * A ZAHFA): IST(EY)
PP
Ay W z14 & A 8l (1000kg) Be3 Ak 71 A U(KTL)
54 TR
- Zu49) 0 Hz ~ 100 Hz
* HAortE s £5g
TR/ SIAF « H A Atz 1000kg
- HUpw el 29 +200mm, 427 +150mm
A5 =27]: 12m * 12 m
£
284 AAE 77 AsE
v 3 A ZAH=2): ST(EY)
EPE

_75_



O (6DOF)Vertical Excitation system : $t=17| A7+
- M8 BRI 7 24 stellA AR7IAIY] AlEde Adsh] Y

- 9A oA

d=7 A4

" . - o
e (6DOF)Vertical Excitation system B{7H KIMM)

=3 R L

« FuH 9] 0.1 Hz ~ 100 Hz
« AhRAEHE 2,000kg 645

B[S F
TR/ S/AHS - HUUMEE: £9 L6g
T2 +9g
=3 P BFHA 71 2N Beg ABE 5 3le AF A
S F 1A 2B A
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A8 ARR
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O 1.5go]’de] HhAA st 30tone]/de] st

- 7o) Bl HAA skl ton o), Hei7kEErt 1.5go1 el 64r= XsTh ]
2 the okl ®} Z5. AASHEo] TESt=ER 10tonelste] Aol el 2g o)/d9

9

MR 71l ThsEl] AR oz FAFAC td W sAPel e
(1.5g0}&2] Z|CHERESIS 30ton0fade] TISLCH 512k
S Size Payload Acceleration
- (m2) (metric tonnes) ®
FrHAET|EATd 16.81 30 1.7
7| Ald T 16 30 1.5
ARG ATAE 16 30 1.5

- 91X By
u]e 6-A-4= ET) BeAE | @R e Ty
R F ARHAWNEE o)) BA}

« 9] 0 Hz ~ 60 Hz

- AT)HA51F: 30,000kg
TR/ SIS A5 =7 41m*41m
s AUt E +£0.8~1.7g

- A + 200~300mm

= * SabioAlE 6A8= AJA]2EH = AZES O]
2894 P ERRF ()FEAY WS 2 ATE A5
M3 » A ZAHEE): Alo] A LA 2B () FR =)

A AR
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O 6= st Al=w: d=7]AA74
- R8s ARk 717170, dARER L A EE 4F 71719 WA B A, A, BES,
AR, T2 5 F57IA 2 FF A A4 28 s38ta =

ol E R s

A= DB Axd om | BEIAATY
Gl (6 D.O.F Seismic Table) BRI kv
53 czlsAE
« Fu599): 0 Hz ~ 100 Hz
- Ao A 3k5 30,000kg
=Y =I7]:4m*4m
o[ A =/ ALC
v - HAUrtEs £ +15g 53 +1.0g
c HAU& % 9 +75cm/s, 53 +50cm/s
« AW % +£100mm, & £67mm
e - %3 AN HKOLAS A @71 A
- cHEATE BE 9 B WA A 5ol W% 9 FAAE
Fame) s QAL A7), AAREA L AA s 4S5 71719 WA eAE
2 A, A%, BE, AHEA), AGTEE 5 F401 9 BE
Hx « A ZAHEA): MTS(R)=)
Bl AZ]
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0 67§

= ) Alzgk A A A TATE

- 718 6 DOF(AHTE) 715 A3} 52 AdY o 3lon, difo] & AR iz yzldd
A

9 A% WA A% SOl B8/ WA, 2719 o BulR7L 7bss 3 DOF 25t}
Astel AFsh e S 2 BEAAE Tl NE BEEAel 2t
Fed AN WAAY AT, AFHTA AF B FELY 5o B8 P AA5F

5
ge} Ao 3go) GRS THE 5 YS

- SR A
el 1142] 6DOF 5t (Table C) HA71F | AXGA A TFAH
=] * 6 DOF(AHrE) 715 XX 55 AdE & e A=
« Fu<H 9] 0 Hz ~ 100 Hz
« A A A5k 30,000kg
c A= =7): 4m*4m
c 4 3 F, 4 3%
cHUprtEE 9 £1.5g,43 £1.0g
c &% 8 +1.5ms, 2 +1.0ms
s HAHY: 3 £300mm, 2 £150mm
TEIRSIAF
Shake Table Performance Curve for | Shake Table Performance Curve
X-axis(Horizontal) for Z-axis(Vertical)
< 2719] olF4 3AFE s AAEN mde] 74 =L F7]d we o]
54 SRS s PHE AT GE B 2E AN 2AE 9
3 A g &8s
849 Aol Z Ay sk YA 2 JF UTAH HF 5o &8
=l « A ZAHEA): MTS(1] =)
AH AL
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0 21% WY B YA BAxe Aol HYHT T a7t Fketn Yovl, AustEEd] v
sto] F7tEE S8H 7HEES T3l tigh Balo]l ARAWA, oA E s A 5
T ool A ol Be o] RolA L L. oo FeldAH TH FolA EE FHo| ¢
59 st A F 6ARFE s S A theaEel] YERHLS

(6XIFT ZISth &=
S Payload
Region | Country Location @ (metric | Acceleration(g)
tonnes)
Africa | Algeria CGS Laboratory(inconstruction) 6.1 x 6.1 60 +1
Asia | China China Academy of Building 6.1 x 6.1 60 +15
Research, Beijing
Asia China Guangzhou University 3x3 20 +2.6
Asia India CPRI Bangalore, Karnataka 3x3 10 ?
Asia India [ISc, Bangalore 1x1 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
. NIED ‘E-Defence’ Laboratory,
+
Asia Japan MikiCity 20 x 15 1200 +0.9
Asia Japan Ishikawajima Harima Heavy Ind 45 x 45 35 415
Corp.
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 5x 3 14 +1
iversi i i 35
Asia Japan Kyoto University Disaster Prevention . 5 5
Research Centre diameter
Asia Japan Nishimatsu Construction Corp 55 x 5.5 65 +2
Asia Japan NYK Corporation 2.6 X 2.6 20 +2
Asia Japan Okumura Corp. ? 60 +3
Asia Japan Penta-Ocean Construction Co. Ltd. 9 60 405
(1 of 2
Asia Japan Penta-Ocean Construction Co. Ltd. 9 60 41
(2 of 2)
. Public Works Research
+
Asia | Japan Institute(PWRI) 8 x8 300 2
Asia Japan Tobishima Corp Ltd ? 20 +1
Asia Japan Tokyu Const. Corp. 4 x4 30 +

_80_



Payload

: : Size : :
Region | Country Location - (metric | Acceleration(g)
tonnes)
Asia Malaysia Sabah  University 15 x 15 ? ?
Asia Taiwan National Center for .Rese.arch in 5y 5 50 41
Earthquake Engineering
University of British Columbia 0
Canada | Canada (EERF Lab) 4 x4 30 ?
Commissariatal’ Energie
Europe | France | Atomiqueetaux Energies Alternatives 6 x6 100 +1
(CEA), ZALEE(10f3)
Europe | Greece National Technical University of 4x 4 10 49
Athens
Europe Italy ENEA 4 x4 10 +3
Enel. Hydro S.p.A.; business unit
+
Europe Italy ISMES (1 of 3) 4 x4 60 +3
Institute of Earthquake Engineering
Macedoni | and Engineering Seismology(IZIIS), .
Europe a University of SS. Cyriland L4 x25 8 +20
Methodiusin Skopje(20f2)
The
European Space Agency(ESA) n
Europe | Netherla ESTEC Test Centre 55 x 5.5 22.5 +5
nds
Europe UK University of Bristol(EERC) 3x3 17 +6
Earthquake Engineering Center,
Asia Pakistan University of Engineering & 6.0 x 6.0 60 +1.5
Technology Peshawar
USA Alabama NASA 3x 45 1 ?
USA Cahgoml University of California at Berkeley | 6.1 x 6.1 45 +15
New University at Buffalo
USA York (State University of NewYork) 3.6 x 3.6 50 +12
(2identical tables of 3)
University of Nevada at Reno 2.75 X
+
USA Nevada (6 axis table) 2.75 50 2
USA Nevada Dynamic Certification Laboratories . 20 4.5 +10
diameter
AVG. - - 274 74.6 +22
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ZHH] 2 E 4
3 £ 20 MN
D 20 MN Al s mae) | © o0 8920
T2 9m AE F3H
AA Ho &% 20 MN
2) b2 Ao olH 4 HY &% 12 MN
Stroke: 750 mm
3 stz =44 +20 MN
4) 5 MN 3= =AHA +5 MN
\DAF
20MN o & 5) ok Al ul Bl W4 3 stage
N 3 800 gpm (400 gpm X 2)

6) T Hl A -3 800 gpm (400 gpm X 2)
7 A e 42 A AAE e dF

ot= A &3 20 MN
1 m diameter
& 9: Spherical Type

15.0 X 55 X 4.0 m o]%

100 A2 &A

246 m?%(26.05%9.65m) ©]4+

3MN A%

57 oo o] E]

D 3k 2olo]e] A2

Ho &% +3 MN
Stroke: 750 mm

2) 3 MN 3}

N\

A

of

3) e AREn g uEs

A
3 800 gpm (400 gpm X 2)

9 AHl Mg EE
o

3 800 gpm (400 gpm X 2)
+

+3 MN, ¥F#4

+3 MN, ¥5-#4

A Ao 2H

Y e gl

FlexTest 60 — 2 Channels

2 7 tAE FumA AYsY

2% A sA Al

3 WH =gy 7=

2% A 34 Al

AY ohpza =9

+10 V, 8 Channels

8
8 A ohpz A

+12.5 V, 8 Channels

6) U A28 ZZE ]

MTS 793 Software

7) LREARl &8 T EL

MTS MPT Software

8MB, 23 inch monitor

- 115 -



- A Alz" A

© 20MN LAF thEF UTMS] AZ S92 ofelel] ehilom, ALST S BT 9542
o AARol A Ao B ul APesh AY olrh B HASHE Zeo] nigAsi
DB 2

§%F UIMe] +233) thaid 8 Aoh8ere 20MNolm $7 HAuhgake 12MNelo)
- QAR e UTMe) Al te ArjsE2at 750mmel L A% FHsd A

Fole Tm o4

- AAE &g UIME A8k 398k Actuatore] FHojstE85S 3MNo|aL
300mm/sece)™ HPYAEZIT = 750mmeY

D

o=

rr

SO0
2000
Lot

3500

(20MN IS CHEZE UTM AJAEIC| QIHE: 2 F[2) (20MN U3 CHEZE UTM AJAEIC| THE 2l xii2d)

mlo

- GAE O8=F UIMY] X992} Fdst=eiRls sk WS vt o] 788t Uellom,
AAHPE 19k 500GPMY] F3-S 358 4 == &3] AslealRle S45k= Hikto)a,
20k sleglele] 248 HAaslslo] 3J50GPM7IA] F2e & Y= A|2ES A= B0l

—

- 116 -



Hardline 350 gpm

(500GPM RUE= SI=2I2! MX| fiok(12h)

Hardline 350 gpm

(350GPM RS st=al2! Ax| teH22h)

- Al e T FE
A Y U8 UTME 523} 0ol 3158 S0l Aojslol st thgare] sz tishel
1408 APSHe Azdol] uzel @A) Fhel UM A0 A%t 71enoss Y g
UTMS] L3412 2 4FHQ 50l ofeie ZoE By
C Tl GBS el AR T4 2 T ARE FET ANY

D 20MN 35§ 2RZaY A% L 8

@ 20MN 35 §3F¢] Hlo] 2 BelolE AR 2 4

® SRl B5e AL Qe 23718 B4 ol s SHolE A% 2 4R

- 17 -



UAG UTMe] AXE A% 71234 8 2age A= A%
wrET) A%

ZF A HAE Y3 Overhead Crane A%

4
o
-
o
S
S
e
N
1l
do
ok
N
®
1>
)

a4

)

EEE

fresteeldl 9 fekss S = WA A4

@@@@@
ol

Y b UTMe
Qe vl

lo
=
[-']I.
a2
r o
o
i

e
il
.

©

- 118 -



®
H1
N
N
N
ole
3
-4
N
fo
P~
>
o
ofo
=
il
g
o

1
™
offl
=4

- ARAATAIE S 7)E s ] Al 2E

J 2 2719 o5 3ARE AFUet 1719 624 =
A7 Ax o] Qlom, 7+ Ao f34-& FaF3h] g e EAAX|(HPU, Hydraulic Power
Unit)9} ]S #8sl7] 913 HSMHydraulic Service Manifold), sj4dn], Wzdn] So] A5 o]
A AXFAATFAE 9] 250 ] A2 vy 289 25

Table A :
IR E&O0] )

Table C:
AR E EEth (1AA)

-

Table B
R E BHAOIFA)

-

# ra

o

Location A Location B

Tl gxa
(Trench)

(FAlrhistm RPEIIRHA-LMIE] TISCH AXR| 2

- TR Q5T 271 ofe] FseheE 1% HA BN Trenche] BEEILE FEZ E 84m,

Zo) 47.7mel A AX)=o] 931 FA| Table AS} Table B= A tranche] &l X8} 1S
o] S A% AU HEFoNA A7) ol FAIS 2714 hardlinee] AXFo] 55 U

- HTE ) Table A= 2013 thE APdw 23APE SlsiA Az A YA0lA dm

ol 571 1H fXolA FHollA s-2yste] HAAjE ARZE lout ol2fdt thatie] AEe 9% e
ols 87} BA %5 J2u Table A9} B = Table Be} C 55 dAIste BAl 7Izl8keE A
O e ARPZE Sl 2eiEe A Jsth Alz=gle] 28-49E Al #fste] 7] 1l
FAE Location A%t Location Bo| A€ s Anle] A #A12 12 4 9= ol Location

Boll Al 7% Table Bok Col &% 4ol U3 ABHY 5 e

- 7] AXE s A 5 Table A, Be Table Cell vlsle] =571 & AAE o= A7t

295] W) AP SKde) vl D), F2 A5E sk Ao thrEos A4
AiE FESH ARko] 88 olol] Wl Table Colrs F2 B17ko] o] Tl Ho] thiolw]
ARIEE 7RISR HRANE S 4ARF ol AAdsto] 7KIsH: 717] WA Aol olFolAt 5
Location Bell 3% 2157k 571 02 AXs)e A% A5 04 2L 201 A AT T
g9 AR o) WAT & THER B A Location AS] A1) s AEHE
HARE Ao AYHLS
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(AISEH| )
ZH] 2 4
D 25 mx 25 m 625 Rkt
Hol ° e 6DOF, 6 tons, 10g
2) 7 Bl A== o AX AXH Fulde A%
3) Wlo]2 AHuk 9 A | e 6 tons, 10g =3 A A
4) 9ARE Ao Al2H o MTS 494 Electronic chassis
e MIS 469 D control Software with Control PC
A5 6AF= _ - Windows 7
Az Ho]& AZTE . .
A5 5) A& H oI5 Al - 24 in. monitor

g0l

2.5 Ghz minimum Xeon 6 Core Series or
higher computer

6) WXl B e AE &

Ego]

K

MTS STEX Software with Control PC
Windows 7

24 in. monitor

2.5 Ghz minimum Xeon 6 Core Series or
higher computer

Aot A 28 B
dlol gl

%3173

D stolBE|= AlEH o)A
Actuator 2 Ao} A=

MTS FlexTest 60 controller
100 kKN ActuatorMTS Model 244. 22A-07)
- Load Cell: £100 kN, MTS Model 661.20F

- Displacement: +125 mm (250 mm stroke) with

MTS LVDT

- Servovalves: Dual 15 gpm, MTS Model
252.25G

- Swivel base: Adjustable type, MTS Model
249B.M160

- Swivel rod: Adjustable type, MTS Model
249R .M160

- System cable: 30 m -1 set

2) "oy 3 A

e NI DAQ System

- 96 channels

- Sampling late : minimum 5 KHz

- NI PXIe-8135 Core Processor -1 ea

- PXIe-1082 Chassis -1 ea

- NI PXI-6251, M Series DAQ -1 ea

- SCXI-1001 12-Slot Chassis -1 ea

- LabVIEW Premium Suite -1 copy

- SCXI-1531 8-Channel ICP Accelerometer
Module -12 ea

- NI PXI 8-Slot Front Rack Mount Kit -1 ea

- NI PXI 8-Slot Front Rack Mount Kit -1 ea

- SCXI 1370 Rack Mount Kit -1 ea

e DAQ PC

- Windows 7

- 24 in. monitor

- 2.5 Ghz minimum Xeon 6 Core Series or
higher computer
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B £ 9l%o] 712 WS AN} U] s3iake 2 Awsl= actuators 7S] AAIBHR=
AL AEE o, HIgA o2 HESA}] T8Bg & AkbiAe vt 28 vehd Az
2ol 49 actuatorE §H AFllA] 45° =5 o]Fo] AX|FoEN o3t TAE a4 staAt 3

- ERE 4 REEARE 712 o] ¥ AR A 1R VRE ALK R 8 F IES
o
=

s
plate 2701E A2 4 JY=E W EES AR & 9 actuators JAE F UA=EE A
Jo 7] AXE HES WA glo] o] &dl= Ao RA 7|E AFY 72E AR &1

AL bt AE2AE T2 TAE w0l HI8HoRRE s |
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- 71E FUA 2" ZE et
ARG ATAE ] 7]E A2 o 13- o] 670 &% HPUSL o] & A dsh=
accumulator bank= FAE A U5 olHT FUETF AL 7]E 3719 FHE Al
7 & S T FET Y 3 Y A e 2REE B ARMAE 7]E Table
A =& Table B2 Fg5e fehillds FA8Ia Hl&-& HA38) st A= AA=He st
TEE 3T T e S A
olejg 4L XU 4715 FAlol 1A A58 AMSHA ¥ethd AEH R siE
A3l AME3HE Zlo] 7Fsdh T, Table Do A5o] B AFUit L& /&GRS FEE
T Joy AERNE 9 AL F Qe FHo] Ue T A0l dolsr] wEel &8 &
A Wb e AT Ha

Frg ¥ 2

PUMP ROOM

(RPN RUSE FE=)

< B AEY AAhle gubEll 2t AlzEle] Blsle] w2 VSRS Flske 2o 7Fed IYER
71& 8] AojA=x)e} 72o] sinusoidal wave, sine sweeping, random 2 Az o] 717 el %=
shockell Tt A|o715S F7HE TS AEY =3 ezl AiolA 285 target

spectrum-& ¥sto] 7RIS 4= QIS sjof ARgAe] Holde wolal A AR e i

- 712 O A 2o O JFUE A5E & Ue 715S Al AEelAE H-8-3t
a3k A5 B Wstet dEst] AT AEE AFsISle ©lF #1841 SCRAMNet(Shared
Common Random Access Memory Network, ©]=rollA A8 9] A&l 7]& E3]H0] e 7|&=
BAClER AAY AT WEYE et AAREeE HolHE Agshke W) 7es s
Ao o] E3tE =23} o] 7152 3] flske] 7]E2] STEXMMIS Seismic test execution
software) &9 ZEZ IS fJado|l= %19
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PUSAN NATIONAL UNIVERSITY [—
CONTROLLER CONCEPT | 1A

BTN e RPN

Rl e T - B I g A

P —aemE

& TABLE AN TABLE 1 _ MRXTARLEZ E SPFTRALIL K
o s Lo . WAE AL TIME ’ =

- 3 H X !
i i i-¥z i MATICRAL
| T g ; 1 .Fi' TRELLS 11|  imeaTRUNMENTS
[ u | FARDAVARE

4 ! E | |
ety Forsksi| el k) i | 1 il i

(REEURHAIE] SCRAMNet & MIOFEER] T)

- AR ATAE = GA ZET AR S AX)E dloly 5] A= National Instrument
AF] 264ch, t71%s DAQ(Data Acquisition System)$) ©] Ax|:= SCRAMNet & 2 37]9] ZF0)] 2
simulation PC} AEH =% AP OZHA 7 Fthe] W9, 7K 5o Jud HolHE dARe=
APA ol HXZE AAel Aol AlSshe Zlo] 7Fsdt ARo] I 1By 1719] DAQE th+9
A&t Aol Abgstofof stz Alxe] Axjaky Bl Z; JEti7t Al Adsh= 7-9oll=
Aol Aslkd s dlE E01, Table AE A3k Sl Table Co A3A AlA Ax)7}
AghE, Al Aide 0m ol AR|stedof k= BTl UE ol & Albell A= At
AAEe Astol] AEL DAQ AlZ-ElS F715Ro 24 oldt wA1E sidstaat & ol#gk DAQ
A28l HA] SCRAMNet# A-s5] o] Al A== Zst] #et ofle} 7129 € lEte] A=
Agslo] AREE 4= Qlo] 1 FETF w8 AoF wkd

- Simulation 7|5 74

- 7]1& A% A" PC Simulation mode, Real Time Simulation Mode, Real Time Test Mode9] 71
9 7ol A8E s 718 2E ALEE AAE APAE AAEkA] 2 A=
7Vdo 2 simulation st RAFHS FHL 4 lom, SUER] B HANA PC AllA
simulation & ¢ & 715 AFSIL U olHT 75T AFS B} kdetA XY &

[} =ti=-% Tol=

T3 o]H 3k AJ2-HlS hybrid simulation test (super structure hybrid testing) & 7Fsst=s /4%

iz ool & At Ft Frlo M o]H3 7ee AL or AT F =S AT
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1) Axial Fan

2) Measure Device

3) 78 2(Canvas), £<7], Bell Mouth, Corner vane, 13}= %9

A, FRYHE

22k whE A 4) Control Systerm
VVVF Inverter

Interface PC Board

Operation Software Package
- Alo17 7H

1 Axial Pump

2) Measuring Device

) AFAA(IAH 223 L 72T ™)
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4) Control Systerm

- VVVF Inverter

- Interface PC Board

- Operation Software Package

1) Impeller Pump

2) Measuring Device

3) 2y 9 H<&3 $AX|, Diffuser, Corner Vane Block

b A 2 ) 4) Control Systerm

VVVF Inverter

Interface PC Board
Operation Software Package
- A3 7H
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1) Axial Fan

2) Measure Device

D AFAXN(AH2TH)

32191 HhEaa Ak 4) Control Systerm
VVVF Inverter
Interface PC Board

Operation Software Package
A o) 7 F ¢l
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(3 MN TIN5 SX Actuator?] ZICH ABISE AlBZnl

Stroke9} & =(F-5-3 ) Al : SHz+6mm EAPVFE

(3 MN 5 SH Actuator®| Stroke2t £ A[iZin}
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- Sk SECre ) AF : 0IMN-2INN SHz Ak

(3 MN A4S == Actuator®] Stroke2t = AlgiZinp

- 20 MN UTM % 3 MN Actuator 2= Ad& A1

C A S BN NG 2% 5 FHAESAE 1Hste $3)
20MN UTMC.2 $2A38+% 6,200kN 712 AlE
3MN Actuator= 8% ¢ 150mm 7kA] A&
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o)
N

) AL TS ('17.09.04 ~ 06) - MPT Software TS5 5

AF 1333 (MTS Korea)

S

I
o

I
e

i

7t 7 - BA S sto] B EF2AFAE olgw, 23], 49E A7
- WSS 793 @ MPT Software &8 n%

- Station Builder Program ¥ Station ManagerS 283+ Controller A& A4
- Basic Test Ware(BTW) 793 2 MultiPurpose TestWare(MPT) <&

- 20MN UTM Alel& G2 2 2 7AA

- 3MN Dynamic Actuator Ax] % Ao]E A4

C1&AY R ASAY LB Clamp FolAg

)

&% Hydraulic Service Mainfolds(HSM) 43

o A A 8 e AF
- AHl HF A (17.09.25
Ag Aa s BAYEA sto]l B EF = A
HH A
EoF k! & EETEE Hl 1
A9 HHzl KCL A9l -
@) o1 4% AN A TY >4 -
A1 MTS Korea e -
o A AR MTS Korea L -
4) 338 MTS Korea A -
o] &+ FKNR &
A4 FERFATALL LYY R -
3ZE? #1534 solnsle Ay | MHZ -
0 olE= stol Bl =2 Al E A -
23 stolBE =2 FAE AT -
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AT WE

o 20MN €A% &7 UM =<l

- 20MN A% & UTM &n] 23] e 3R

+ 20MN & A@7] AR |5 <

- 3MN A% 53 Actuator A% &3 g2l

. /\]/\451/\]_

- Check hst <l
o AHAT AlE 2 Aed RiA HE
- 20 MN tH-&Z A3~
- HdgtE Fak AE, HdEE &<
- 3 MN 245 53 Actuator
- Hdgks Fok AE, SR 84
o 20MN €A% th&=F UM A<
- 2% &% FohA
- AR APA 25 gF B}
- 20 MN t-&% A 3712 60074

- 3 MN Actuator2 +-20E8°.2 7}3

A

A

)

. 2% A 7171 AF K5 QR 89l
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o
=
of
ol
e
do

o 20 MN tj&3F Al§7]
- 20 MN A &7] s}
- %) Actuator
- 3t S

ofN
[

o g Q] EA

o 3 MN 4% &2& Actuator
- 4 Actuator A 2~Hl
3 MN st& 34
- A ARl dyEE
- Swivel Base Assembly
- Swivel Head Assembly
o Digital Control System & Software

- Digital Controller (2 Channel - 2 Station)

- Analog 1/0
- Control Software
- Control PC

o Check list &<l

»

il o}i

g

Jet oo

(HA
o

r (

o 20 MN t)&3 A|g7]
- Hulsks F3 Ag

BEEEL S SR

- Stroke-&£=A1E 2 -5 AlY

o 3 MN 4% 53 Actuator
- HAdsts s A
3

2% £/ A3

21 89l

A3 AR % el

%_ 1l
% F3APQ0 MN )83
<

- 25 A 7K A e AR &

A&7

B3 A3 MN 245 =3 Actuator)
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(EH| TP (7o) 23 thH| 25 2+ Zah)
No. 3 2 T+ A g C)Iée;}k
20 MN ti&%F A&7
1) 20 MN A7) 8% Zael 1A iﬁrﬂj o8 SN 1 OK
AA Ho &% 20 MN
2) 42 ool g 4 Ho &% 12 MN 1 OK
Stroke: 750 mm
3 3= =AHA +20 MN OK
4) 5 MN 35 =34 +5 MN OK
Hk2]: 3 stage
1 5 A AxRwE g Euf7] gc’)r%k: 800 gpm (400 gpm X 1 OK
6) SoF ) A 5";%}: 800 gpm (400 gpm X 1 OK
7 FerA v 54 A AE fepEe) A% | Lot OK
8 1m 27 tHw o et 20 MN 1 oK
& 19 Spherical Type
9 14= vy 7z 150 X 55 X 4.0 m ] OK
10) A2 ZAF 246 m4(26.05x9.65m) ©]’3 OK
3MN 34% 54 dFoolg]
1) 622l AZ=ojo]E] A]~HE ir?ke%%b an?nMN 1 OK
2) 3 MN 3tF Z34 +3 MN 1 OK
H-2]: 3 stage
2 3 A Arwr 9 myEs 5‘“* 800 gpm (400 gpm X 1 OK
4) oA Auls WU s f)r%k: 800 gpm (400 gpm X 1 OK
5 29| & o] oAl & +3 MN, BlgF#2 1 OK
6) 2=9E = oA Ee +3 MN, Hlg-f2 1 OK
OAg AojNxd 2R AT E
D gAY HEE Al=H FlexTest 60 - 2 Channels 1 OK
2 7 dAE FUNHAE ddAY | 25 A FA Ao Lot OK
3 ¥HH ool 7i= 2% AE FA Ao Lot OK
3 4) 8 Mg otz =9 +10 V, 8 Channels 1 OK
5 8 Ad olypz 1 4Y +12.5 V, 8 Channels 1 OK
6) YREA Al 2EHl AZE o] MTS 793 Software 1 OK
7) ARl &8 AZES o] MTS MPT Software 1 OK
8) Alol& 4%3 8MB, 23 inch monitor 2 OK
FEEE
D AA, l Zh g9 A X AH 71 FF Lot OK
2) AXA & Al2=®H AR AR A A AF Lot OK
4 v ¥ =9 E-Manual, E-Drawing Lot OK
4) ¥ FF FARG 22F Lot OK
5 4 BF g Id 74 A4 Lot OK
6) @ 15 A & Lot OK
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(Bt S7Ys |

cooT =4

A=THA 7:h|. |:||J_—L|>

T £ I3 = 2% d% AA A= S o5
Static perfomance | « Max. force : 20 MN « Max. force : 20.22 MN OK
Dynamic » Max. force : 12 MN, « Max. force : 12.1 MN, oK
perfomance Velocity : 80 mm/s Velocity : 80.7 mm/s
=2 B} Actuator stroke e 750mm « 750mm OK
A58  Height : 7.0 m °]% e Height : 8.4 m
o) g Testing Dimensions | ¢ Column Spacing : + Column Spacing : OK
UTM 1.0mX3.0m ©]% 1.0m < 3.0m
« 718 Controller & & Controller &
Controller & . ) OK
Software, A28 5 | Software, -RUAI2H] 323
Dynamic » Max. force : 3 MN, » Max. force : 3.02 MN, oK
THsl5 perfomance Velocity : 300 mmy/s Velocity : 301.1 mm/s
A58 Actuator stroke * 750mm * 750mm OK
T4
- Controller = * 28 Controller & + %8 Controller & oK
Actuator OMONET ™S softvare, obom) 23t | Softvere, fRpAsl 29
S8 P AR DARE |- P LANE oK
e 29z y A3 2z A
- AN 3E 95 Ry 9 32 2 9 AF
FESE 2 A2 23 GA-9 Y
294 FaAls BR 92 17925
A0 Ads g 84 34
= C -
A dE D T s A
- AR 5 HaA y&
o FEY AN W, AF, FEAZ
o A|ZHl FA F1l, BH AA|AE ddd(data 5), BH A WS
o T 7let AAA
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20 M RO HBE UTM ALAL -
Sl 58 X 45 2uOM
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~

AEERNFUCHREH

{ axags7ezasey
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{ Faw=r=zaews

T “LoM Ty Rrvers Mersag

TR AR T
BN Pmsa Scheirn] WM UAR )
14 840 ¥ ooy Pasdetool A6 0 S04
Bt Pyt Stecibe | WAH AT ineE .
$7L M SO Froject Gthedie s MTS Kiwesstf HEwe o
R L]
411 20 M Lo Praae
VAR 1 Lmd Prametd
BEAR W8 Presas T
Ll
et i Prsesl lie Avbd TZed A sSinUg Y
L€ 30 s TELE GEA T AVE - L24Y
T8 S0 vk BA bl WA U 4 T
= v AE de Yann g
3 gk b o] wonemed Htiels
A gm 244y

HER

| W W des vag
SR TR B T L]

Crambenstd 4N
ey puse g sy
i el




. ZA712 g HTE 24 A4 10gF 624-4% A5

d SR HTUHRE 10g 3 6XIRE ZISCH AH(o] HIAH 24 24 70 et (7S ZisIgion, 55 25

Table A&B ©]% 2 Base Plate 3AF €& & ¥

DT GTIRE ¥l vE LY 2y 22D
KOCED CMI — SESTEC - MTS Karea
oW e NS UHE WS T NS BN U 2060 TE e

O AA, AZAdE FHAAEY ol : '16.8.25.
- GS st=alel Ax 94, MIS Mian A1) Q1 B8 So] & o] 13

- UIM, Rsd) 53 9 #3193 344 AE7HBAALAFARS) A A

o AE Az
- BA 2 B BAZE AN @ o4 Bdse] AE A% BAM A 0= (34
T g% ZuA) A gl ofelw
3 EE 4

- Y SeATEEY FUETS Heueed AIRA FAS Ueta o
ST A A ABEe FAZ sol 29U FYYYOE Q3

- AHARE 2 tisBAY, ) BeE ds Y de

0 B¢ 9 2EFH QA AoK161110)
29 A A4
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A HILHE

ofx

4
L o=
2321

G A A AA (MTS) A7 ARE Gle] &5AF AF A% Z3A 47, =

+EGF 4P, ARNTHNYAL AA A5, TIANARNEE AF oY, 4d AAE 5
UYL F A3

"ZRIFEFIESEEN FEUEE OU-E AN A

LEE TR L
[

e N —

AEDEUFAD2HH
(EDOjE A A BM) 1o

s

M B TN B =ivad ¥ v Eadw g8

i g faad.

T LES
1 kT 4

Wi - MeaE g e aw.
e P8 g .

1
Ll o bl Ll

nAUETEE Ay

US ¥TE A0 aawEy

-
]
e —r— D - i
] ]
LTLEY IRLTLET ]
aw LA o L) LA LA L)
1 ¥
e A Sy A ey
wH pa Wil B BB
- N P
Badewd e T
¥ 1
aREE. AT rRbEE 1 g -4
carETEE cwen

T UL e

HE WUS ¥R BFIwET _

SAE Fol(RY Tlols Zae) B A4Ee A%, o4, WBZeNed @A)

“2q Jlol= =Yg B A5EY A Hagu o)
L BAY 29 sll= Zee) 8 A5 A%

C gl A PUE Aol

- = 9 204,560,000

- A2 713F : '16.11.16. ~ '17.03.15.

L RE 9E 1T4200H) A% FoR A% 45 )

TEXEL T

al |1

-
B
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<3 :'16.09.26 ~ 30.
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REACTION FLOOR




ﬁo
c:n!
Lo
1
0

K
o
o

7
_,OT
H

ﬁo
=

o
<
=K

or

A

)

o
=K

—_—

X

AR

5 B2

3

A

F=) — H 100Hz(H7)

A 60 Hz(

- AA FI5

o
_UT

;00

o

B

]

ojel dsel 28 & A

O_ﬂ‘o

A5 B4 Az 60Hz o] 4] Zw o

5
T

A A ) EA

=
- AT

Edo} 37 el n

- Z+ Software Version : STEX I(¥%) — STEX Pro (17)

A} 2

w3l w

7 7

=
T

H o] 7hd o

-

- A AZ 717 F AR™ 2AF Softwaree] 1| o]

& AT BAA

O AlekA Bl g7 WAl wt

o] Fagt

-
o

- A

- (ContractSheeto| 412 717+ ¥A AR Bz A Fuket)] A

i A A 2~Ele] Configuration ©] Z&

7b AE7F Zasts, At 7idE STEX Pro 3571 913

=
T

Z (17.2.15)
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O Al FAHFIHAD) F
- (21435 64 0 '17.02.17

- A A3 81 17.02.22 (AEAATAE AR 2hAE 218)
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CEEEELE

SEIERFIEIEANR

‘17.02.24

AstsRlEEE MEl MBM

7 M et A dn WA g el
SULSEE MU St WA SRR AW AR s
WAL s o] ek
S FIgE AR FRE FURFE ERTAE 2 20
A PEARguc tas Sew s 4L Aa Y
dde FAPH N F TN SaawD

| EREZ o L
AR | KFE-KSA-m151365 557
HEEES  MOTIT S0

ANEY BN muw Co ey (oee (o 00 RUIRLID

i 2 e my
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MHA
Ok

Tazk Mama

Tisscrationg tivoodes B 551

Tabda Syatoam lialillitong

1 vk oo syl

| ikl oy At actuator oot cabies
| Gt rctuators and bryd det ooerstone

*(Corvieoby Tasting {Cut Dy Tl

Sufey chacks

| Hinges pf mosen checln

Sperm linng cherki - Bais

BRI TG EhECKD with M

4 [Minve tadse PE 10 ontenl mom

i linlegeation of sew STER 1 M
¥
& Nin Lalile wywiam sdi® ST0E 0

¥ ;Nrmmnluln wrualll Fabda masde operatisn

1 [singir table sieptascs tesEng Seing STER

2 .1-rw|rl|n|:| Wigrin leami
] 1|||Im:'p-|hmd DAG lrl:liﬂ;
LR =8

- Install vert act. and

(B Ex| 2F)

pressure testing/flushing

- YA 2 '17.02.27 ~ 03.03
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- Install of the system hyd dist hoses for system interconnect

- YA '17.03.06.

- Install the control accelerometers and cabling

- YA '17.03.06
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- Install horizontal actuator assemblies

- YA '17.03.07

- Set up table controller for system

- YA '17.03.10
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- Install the table system and mount this to the actuators

- YA '17.03.11

- Install control system and Tuning of table system
- YA 2 '17.03.13. ~ 03.17
-+ A& : Install STEX PC, Install control PC, Install DAQ PC, Table S system Tuning

— — i ) ‘

{Tuning of table system)
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O ZH AAAE AT

- Safety System Demonstrations
- Limit functions : Interlock ‘g3l it F=| 7|5 &<l
- Emergency stop condition : B A 7]% <1

- Station stop control : HSM off eventol] ot 4] =] &<l

PIE TN Y

=¥ §
z

[

B

AR

{Limit functions) { “station stop” control)

Kl
I

{Emergency stop condition)
- Bare Table Tests
- Acceleration level on the table with the hydraulics active: 7}4% 2745 &<
- Bare table performance curve verification : J5th A% 24 &9l
- 2m/s maximum velocity demonstration : % {745 &<l

- Displacement waveform distortion test (THD) : ¥1¢] 25 AEE &<l

ot

,++..,
=3§83z 38

F

-

r
".jl._.. 4

1]

-
sk pa
HEE T

{Acceleration level on the table) (Bare table performance curve verification)

open ™ T =

2m/s maximum velocity demonstration
( Y ) {Displacement waveform distortion test (THD))
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- Acceleration waveform distortion test (THD) : 7}4% A& HEE &<
- Table motion reproduction accuracy test : A&t HEZ A5 Hgx 9l
- Earthquake demonstration test : A/ X EA}L A3

- Shock spectra demonstration test : Response Spectrum A]&

[ 110 Compue THD S Femtluck (10Hz i o TSSO — e ST R

Opm || WA PdTes i A

(Acceleration waveform distortion test) {Table motion reproduction accuracy test)

B s

*.NWJ.!-,qu-;--“. .

{Barthquake demonsiration test) {Shock spectra demonstration test)

- Maximum Rigid Specimen(6 ton weight) Table Tests
Maximum load table performance curve verification : Htsl5o] gt A5t A% &<l
Maximum load displacement waveform distortion test (THD) : Hth WY A% &<l
Maximum load acceleration waveform distortion test (THD) : &t} 7I&= A% &<l
Earthquake demonstration test with maximum mass : A2 =AF A g

Shock spectra demonstration test with maximum mass : Response Spectrum A| ¢

b B
s s ins 1mse

(1] [F.] [1}

| e R St

hl‘_ = 0 7 (Maximum load displacement waveform
{Maximum load table performance curve verification) distortion test)
e

g ™ P T || D

{(Meximum lced acoeleration wavefom distortion test)  (Earthquake demonstration test) {Shock spectra demonstration test)
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- Bare table tests : Multi-table operation demonstration (3 table motion) :

Multiple Table System Tests
A5 37] BA

AEE(AB,O
- Bare table tests : Multi-table operation demonstration (4 table motion) : Z-5th 47] &A|
HAEE(ABCS)
N _" A~ Mubi table operation displacement control | St @ 0 SHz

Lona diso kbl Tatsle 8§
Long disp hibh Tabhe C

[Mulitable operation demonstration [3 {able motion)] [Multi~table operation demonstration (4 table motion)]

o ¥ A8 & (117.06.22 ~ 07.27) : STEX Pro 2§ &

b - =2 (MTS Korea)
HA7HHAE A8 g2 - A5, AY9S, AN RREAAEAE)
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tole] 3 v 2 AEEZ FH] 3%
Check list €21
o SAT ByuA HE
- Site Acceptance Test (SAT) RiA HE
o 1A%F 6AHTE T A4
- Jd3 ~¢ A(Sine sweep test)
- 715X X9 743

- Q1FA A 7

Ag Ak Rasta A7 A A
2497
#of 47 e 2= H] 31
Az 9 AT 7| AA T Al e 7 -
@ ARt F g AT Y AL -
ey MTS Korea 23 -
AT MTS Korea 7
o A AR | MTS Korea =
6) Marty Halvorson MTS Systems Corp. -
Dale Maue MTS Systems Corp.
Ryan Helminen MTS Systems Corp.
A44 TENFATFIZHEIY g4 -
A 237 Arsl A 212 A Al E Al E] 7 -
AR A& A A A A E FHATH -
© 494 A28 A7 A e 29) A7) -
ARt A LA A A E AdATd -
A% g
o WS 6ARE AETY Az Bl
- T4% 6AHE 15U g A A B
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gl

5

€

o 1A% 64
- st 24 3
Hard line Installation
Shake table Installation
@ Seismic table
@ Actuator Mounting Block
® Actuators
@ Controller
- dlolg 3 Anl 2 HEE AR <l
STEX PC, Control PC, DAQ PC
- Check list &<l

oo

SAT X 31A
(dd4 8
AP HI1A)

o Site Acceptance Test (SAT) B1A] HE
- Safety System Demonstrations
- Bare table tests
- Maximum Rigid Specimen table tests
- Multiple Table System Tests

Al A A

o ¥y ~9Y AF(Sine sweep test)
- 7bEE 9 40 g 7Y AET 2 AE
- Fa HE 7.00 Hz oA 50.00 Hz
- 2 oct./min
- % 2% 3 13k tiste -zt
o 7]FAxla 71x
£ A3 (El centro, Kobe)

7

- 9 20 A 1] t3 $AE
o AFANA 74
- AFHE o8 HFzase] WIHE AW
ICC-ES9] AC 1569 278H=HERHS IEHdt= UF
a3 243
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(Bt YU (7o M | F= 2 Zat))

No.

T 4

4

a3

6DOF, 6 tons, 10g

OK

A AAE FaEe A%

OK

6 tons, 10g =74 A A

OK

MTS 494 Electronic chassis

OK

MTS 469 D control Software with Control

PC

- Windows 7

- 24 in. monitor

- 2.5 Ghz minimum Xeon 6 Core Series or
higher computer

OK

B2
(Kl
s
oift
>
o

o™

m
o

MTS STEX Software with Control PC

- Windows 7

- 24 in. monitor

- 2.5 Ghz minimum Xeon 6 Core Series or
higher computer

OK

Ao A 2H gl Holy +3

A

stolBE = AJEH oA
Actuator 2 Ao Al ~El

MTS FlexTest 60 controller

100 kN Actuator(MTS Model 244. 22A-07)

- Load Cell: =100 kN, MTS Model 661.20F

- Displacement: +125 mm (250 mm stroke)
with MTS LVDT

- Servovalves: Dual 15 gpm, MTS Model
252.25G

- Swivel base: Adjustable type, MTS Model
249B.M160

- Swivel rod: Adjustable type, MTS Model
249R .M160

- System cable: 30 m -1 set

OK

ol 3 A

NI DAQ System

- 96 channels

- Sampling late : minimum 5 KHz

- NI PXIe-8135 Core Processor -1 ea

- PXIe-1082 Chassis -1 ea

- NI PXI-6251, M Series DAQ -1 ea

- SCXI-1001 12-Slot Chassis -1 ea

- LabVIEW Premium Suite -1 copy

- SCXI-1531 8-Channel ICP Accelerometer
Module -12 ea

- NI PXI 8-Slot Front Rack Mount Kit -1
ea

- NI PXI 8-Slot Front Rack Mount Kit -1
ea

- SCXI 1370 Rack Mount Kit -1 ea

DAQ PC

- Windows 7

- 24 in. monitor

- 2.5 Ghz minimum Xeon 6 Core Series or
higher computer

OK
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A 9 ug
AR F AF Aed AF oo
- 2017.06.15 1] A% s
- High-level amplitude single- axis
AR F AlzE A LA sinusoidal sweeping test OK
- Recorded earthquake test
- Generated artificial earthquake (Shock
Response Spectra) test
3 Hrd 2 =9 E-manual, Drawings 1CD | OK
19 fFARSF £ARF
- Horizontal Actuator Seal Kit - 1 set 1
- Vertical Actuator Seal Kit - 1 set 1
H] B.3Z
AHRE - Digital Universal Conditioner - 1 EA 1 OK
- Valve Driver Card - 1 EA 1
- Digital 1/O Carrier - 1 EA 1
T BS 19 7% OK
A a5 A 54 47 | OK
(Et| SHMs | HsZis Zotdlw)
hE
2 35 EX 4% AA A% .
o 5
* 150GPM ©]/¢e] HPU + 150GPM ©]/¢2] HPU
fForE= « 71& W&o Flexible &2 | « 7]& wj@o)| Flexible &2 OK
L ] AAANF AAANF
6 cAE PEYAGA ol g | - rE PEYAYA o) §
o *Hlol WA 25mx25m obd | - Blo1E WA 25mx25m o
;;%ﬁq] 1A% « 83 . 6tonf payload ©]’¢ | + &% : 6tonf payload ]’ OK
A= TS 10g o]/d(6tonf | * 7I& = 10g ©]/d(6tonf
payload el A 7g o]4) | payload Aol A 7g o]
Controller & | < Controller and software & | < Controller and software & OK
Software » Data acquisition 33}  Data acquisition 3%}
- A 3 E s Ry 9 Ig 84 9 AF
dESs 2 A2 23 GA-+9YD
Z22H FpAle 32 945 0 '17.07.21
A0 Aeds g 24 34
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AR RN EETFAY

FRHDEE B8 HRE 24 UNE 1003 SURE NS0
24l =8 X Y8 2UM

2017. 08 26

C RATANDIDSAEDD

T EYe & EE T g B4

Tk

O

e
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o wig-ThE-2E B3 T4 99 ve-5E 2R

d HIZ-5S WAVSIR| S| SRRAON S| IR AE, RIKHEH 214, TE0M CHt oS TS

=

[

¥

oF
ol
2R
[¢
2
0ok
0l

- JRAIDA 0 “16.04.27.

- JNELA] 0 16.06.10. 15:00(7H7)

- ARAT ) YA 55

LB HHHE), FEAA e, e A
- N1EALA B 2 A% A

- Z1EAIRt BIHAA L ©16.06.17

o 7}
D ARAE

- CI7HA9E) B7} FY HIAFO sl ARAE A
@ H7h9193) B}
- (A BE) YBAT} A1EAbe] el Wk, B U] WoIAGo Th) B A

- (9198 WA AR 4BA BES) BA9IUS Ao)5F F
Fqstel BrASIUE B A

- (FRATA 24 B985 A0 FHAAA A
R

=
%, WANF B LERE 52

—
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- kA
© BHAA% FUE

ol =t g grr2 (1008 7|1&) sHET
(3t 1005 | 80&
Bl A | B|C|D|E|F|G/[H/| 1|

olE | oE

1 90.5 | 895 | 935 | 885 | 855 | 925 | 90.5 | 91.5 | 935 | 945 | 9125 | 730
2 925 | 905 | 885 | 925 | 905 | 885 | 87.5 | 89.5 | 86,5 | 885 | 89.50 | 716
3 89.5 | 8/5 | 735 | 91.5 | 905 | 89.5 | 865 | 86.5 | 885 | 835 | 87.75 | 70.20

@ Fgo2

- (AP A 8ol B ol wouk siAkel Fw, Fdue Azd, Al BE A
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