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@ B6DOF seismic table

& 2500KN UTM
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@ Multi axial testing system for track components $¥|

@ Triaxial testing system for rairoad ballast
@ Clean room / Emission chamber

& Environmental chamber

W Catenary-current collection tester
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Total market for rolling stock 2008
DMU
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High-speed

transport
8%

Freight wagons
2T%

Metro vehicles
8% Current market volume:
EUR 73.65 billion
Electric locomotives
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EMU
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Diesel locomotives
15% © SCI Verkehr GmbH
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glom, FalAel, dAA o] 2b2) 23%9k 14%
2, An7lEol o 3% AT AL AT £ 3ok
Total market for infrastructure and system technology 2008
Information
technology
3%
Electrification
14%
Current market volume:
EUR 51.90 billion
Control Command
and Signalling Track system
23% 60%
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= AARAZAZY A&F JFdA= £33, I AdAS AAANZ
A& AFEHAA AF AFY 3% BE)E AYnE AY HAFI
2%, 39 A= AJF 2 AFGA AEL I/ 2 A5HFT/AT 7
uke] 2 Z]WbAT Al AE A @G AL AFHEC A3 Z}iﬂ
AFS ML RASHST TARG AHFEE AFH oz FP359 $F
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Global distribution of the railway technology market

la South America
Alncs{mdd]a East 2%
e ‘ i
Cis
10%
Total volume:
EUR 125.5 billion p.a.
North America
20%

24%
© SCi Verkehr GmbH

Bﬂmwl l Currant marktal volume:
Cairrant mankhat velume: ELUR 12.8 blifion
EUR 1.0 billion

ELR 24.7 billion j 2 -
CAGR: 1%
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Surveillance

V =
A Yes
dient request for otections O 1 roctive action
IRIS certification requested?
A A |
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@ Rolling stock test plant:

The rdling stock test plast simulites the conditions
of minning trains and tracks at @ maximum soned o
500kmh: This enables testing of conditions that cannot
be tested on aciual linss and the Investigation of refatad
effects and problams. i

L
ARl Elck el pla

@_ Large-scale vibration test machine

This Is 2 lage-scals two-dimensional vibration fest
maching to simulate esrhqoeks maotion with & sesmic
Imtensdy in the onderof 7, with structine models, actual
tracks and frucks. |f has- a0 excitation: stroke of <400
e and maximum lead of 50 tans. In pddiion, it bas
adonted a Moating foundation 0 considaration. ol tha
naad to prevent influance on nearby reskdancy
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@ brake test stands

Thebrake pertormance test stand and the disk beake Least
saand are ulilizec [ oroer 1o develop high perlormanss
trale systerms in the ATAL The maximem tmin velocities
tested in those oquipments are 500kmh,

b Braka ast slarcs

@ Wheelast fatigus-teating machine

Ths' whesiset faigue-testing mpcsne, the only coe
of 1S Kind in Japan, is used for fatigus tests on actual
wheﬂna. & wheeizet, which Is ncorporated imo a
trugky placed on the rall-whesl and subjected to vertical
and izteral kads, 8 rotated under conditions simllar 1o
thosa found [N actual mrning.

Inferastion beteaen the grount and (unnal lining and
enables thre dimengional fests,



@ station simulator

This = & facily 1o lest passengsr fow and Whermal
acoustic  envionments relabed 1o the comlon of
passengers iMcult o implarmant at actual stalions)

e Sy BTSN

@ Rail rolling testing machine

The rail mlling testing machne s used to check the
cortact rofling fatigue characteristics of mils. This is
dome by reciprocating the rall under test in & horzontal
direction {within 1m| under a werticel load of vp o
BO0KN.

AR g tealiog risching

@ Large-scale rainfall simulator

The. Jak ¢ mum faprodUces. min up
E undet_ nitions similear to

o perfarm: a‘-nps

faillre t2ats g éﬁmwﬁh perrmifaneul SENEGTE (N
rain;
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Current collection testing
equipment

The current caRadtion lesting squipment that anatyzes the
charactedatics of the ovarhead contact line-pantograph
aystem Is composed of a 500m-ong track and a truck
wiich can rom af a masximum speed of 200kmfh mounted
with i real pantograph

AT

@ Railway roadbed testing sqguipment

The rallwsy roadbad testing equipment i= used to
repeatedly 2pply simuatad train lcads on & full-scale
roadbed or frack. This contribuses significantly to the
developrment of new rmadbed structures and roadbed
mnprevamant work as wall as irvestigation inta tha mud-
purmping phenamanon

o
Ay oocect o el prert

Tt aci funk

Wear test machine for current collecting
mahﬂals-hr‘hj_gh-ap?aad rallways

The wier trsd rmachng for currentecolleciing matedals for
high-speed rlweys is usad to test and messure the friction
and Wear characiesstics of pantograph contact strips and
contact wirs, Tha testad coniact strip, which (= prasead to
tha coppar pleta on the roteting-disk; slidea at a maximum

of 800 kmyh underan elect e carant fewing betvean
tiya caritact strp and e simulsled Sontect wine.

Coanila siAip 186l pacs

Bt corail stk hoider

o WA Al TR RS T i codncing Mkt for i e
LD

@ Creep force test apparatus

The creep force test apparatus s ussd to MeEsSE
tha créap force betwsen roding wheel and rail, that
gignificanthy influencea the mation of roling stock. |t
erables maasuning the wheel load and the creep force
by uging actusl axies undar the differont positions of
axles, virlous spoeds and differant loading conditions,

hCreen kvce lesd appamb s

aAreanne ol tha i corfort Smudinae

[29 2-19 He%d
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@ Pantograph testing equipment

Tha pantogeanh testing souopment can tect any kind of
pantograph to evaluate its curment collecting performance
and the durability up to 300km. & rotating wheel with
cappar bar almuletes cverhasd conlact line,

A DR 15 ) Exy e

@ Super high-speed train modal
launching equipment

Ths'lrsln and tunnel moda| festing equipment simulsies
mapmm{uwnhs lewed-Iracuian ey notsa and other
asracynami: phenamena generated when a high-spesd
Iraif @nhies a tunnel, It launches & modal tramn {scala
1/50 \o 14100} &% & maximum speed of 500 Krdh inta &
20 m-long meesurament asctian:

teciors, (e ride oomfort smulatar cornpmhuns{wuhr
samillated the !numnpnlal factors @ and outside
| passenor caes. :
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A Test oval T1
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\Y Ve 180 kph
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= Tests and Research on Railway Technologies and Labor Science

= Analysis, Evaluation and Prediction of Railway Technologies and Science
» Preparing Drafts of Railway Technology Standards

= Publication and Lectures on Railway Technologies

= Diagnosis, Advice and Guidance in Railway Technologies and Science
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= High-Reliable Railways(Safety, Stability)

» Low-Cost Railways(Economy)
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= Attractive Railways(Rapidity, Convenience, Comfort)

* Environmental Friendly Railways(Harmony with the Environment)
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& ANPFUNZA 25 FL, A 4F At RS ALH oz S Fy
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AAANZFAE 4% I 2ZAF7)
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A% AweEBAd s FAEE ABARe] dgRoAge g Awa A8
Mz AaE A 9 FeaEel wEAsE Fo A2ARY FEUAA uT
. =g ddNE 35497 A AL T s
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S AT A BRFANYE AgARS AFRANGE A AL AP
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Tx2% whe e AE R 58 A Awe) AsErke 40 @AM FdE) Ad =
By By yale ] How Auw guwA A/EA ARt FAolgiE SWdl AE
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(29 3-14 84 He2gA3d7]]

— =TT

p

L TEAMAR B B AlETeE

a7F Bsta e ugd dE2/A8 A
Aok Aol e Ald gl sl

AR AR aAEs weFEe FAAA0 A 206 00me)
FY2e ANEE o 160kmhz FANEA AFU AeRs FPHE A
5

dE e ze] HSPAE ST oA Aed, FYe, TR

2, FRRAA, FAAE FAEGD FAYAG A2z dolE = 74 4
Z AlZ7] (telemeter) & A Aol $AEC}
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7F. A A% A @48 (Current Collection Testing Equipment)

RTRIC] AA & A@gH= ofel 283} o] dnbd o] ofd
aEs XEEe] FRWA gAls dAEe] 500me]

200km/h2 FH3AA AJMZ A5} FTHE ASs

ASHAE AT S Qs A,

HE
FIRE HuEL
R U R e R

(23 3-16 AAAds A1d4dn]

1984 d el ¢F 5094 Y& FAste] LIM HAo® FF

&= 160km/h7HA Aol 7hsskA Al e, 2000d

ol
s

b

=

dal FAUA] THRAL LSM WA oR Hie HniE

de s
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ARANE FY2, FYUR, FARGY, FPY Fo FYH 9
dael AAE BEdze dele ok agw gl BH UF A%

Sl=1E= R =l ] o2 x| T
(telemetry) 2 &7 4ol F4lE ),

Al B

UOE sS40

SR M

——haas — . —‘jrtH Ay o] Aok 7heFs] Awlald ol el 2},
. - A7 3600kVAT g

- Rolg] 2~E A7

- Az g AF7] AY (400kVA)

- W8 44 A (T0AH/12+%, 2304)

(29 3-17 A5 dlel” A& 4]

FYUAe ARAE D IAT W AHE BE 2R 5 RE A=

g g4 beaEs s HlO]Ei A5 A% F A9 S sAdoln

S e 0 L s st AR A W AT o « RTRI AAA 8 ohieh, Q) A2 $F 9 A1z 42eiA)
Siel ME D AEE 52 S48 4 08 W ohidh AHadE 4 A S S Woh A2 o 2004 A= AL g

E4% 249 + ok

U AAED € FFHFE 9% AFAFE Av(Vibration test system for

obel s 2ol AR S00m(H4 T 240m, A& (EH) FATL Tom 2 overhead wires and fittings)

As T 190m)e] F3 2 Simple catenary 2 Heavy compound catenary
T g AAHNEE TSI AEE £ UAEF AASA L, 10m(EF 5m)nt

e 109 9S FAste] JR EASTOIA A2k & Al@gndMs dxd 2+
° = ==
O AFE AAS] 47 W =EH 27 5E WSl 9T & Ak

TR ONES AF A=Y 2L NSNS £ F 9
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[19 3-19 AEAE Aul]

(oo ) (cmmyon] (]

Wibration device

==

\ P >
Mockup overhesd wires

[ Range of movement for vibratlon device ]

[29 3-20 AlgAdn 4]

(o3

50m x 2(Hd 120m)e] A& AAHAR % Fos= A

=]

P
¢
)
2
fu
it
jan

<

(o N
3
=
=

servo valve W2l 7hRAHIE o] &dte] TFHIAIA WAL 2 F4Fe FRE
AE AP 7 Adrk S spxlAdn) o] zhEkel AReFolth
- frequency range: 0.01Hz to 1kHz

- Max amplitude of vibration: +50mm)
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6. TIEl BE B8 AEWHE

79 RTRIS A% 2 94w 728 A930E oan gk

Rail rolling testing machine Wheelset fatigue testing machine

o
e

Wear test machine for current
collecting materials for
high-speed railways

Cantact strip test plesa

and contact strip holder
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Brake test stands

Station simulator

Wimic ticket gate

Super high-speed train model
launching equipment

Large-scale vibration test machine
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322 &= : JR East

1 28 AlE7gH]

7} ABAEAEEA
AAFASFel WE ARSH B4
ARG AR A ARFA} Fggon 8, Ay Fos
of gtk s AL #FHoE Adel HFL AetE A
A FYA Azl 5

3-21723] AEAEAGFAS A% FPF L APUYG APPAE welF

a gl

[23 3-21 AEA=AREA H7H] (2% 3-22 sha AstgAl]

(29 3-23 #%F AshdA]
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Ald7bss AgAEdelE 20mEA, 22YE =9 10m, ExW 10m=2 4
Ho] glon Ex=aAr7|E Eo] 7m, Zo|7t 3mE FAH Y} kI ExE &
FABA AEWAE 9ste] Exatitel WA AR He] jlew, o7
AL AR WA 487, FHHEHAE gUolth. Exo EFHL 2800E0W &
1=z e AA 830m, 6971F o] FolA Ak [2¥ 2-3119 [19] 2-32]& B
F3PeA AN Iz P AP OREA, EFRVE Fr]aZEd 93|

AAE I de Bl

[2% 3-25 =599 A7)

[719 3-24 37227 AA]

A=A sk o] AbFL <& 3-2>¢F 2T

<E 3-2 A=AsHA AFE>

T F AR H] i
A &7 ] ek 871, A 47]
sha ¢ E A 125kN
H o sks
233 0 54 65kN
’gshak ¢ +50mn
Aozl %
293k ¢ £50mm
M 0~35Hz
A 5} 913 AA" A48 A5, 3
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U AE/EAd AFAFZA

AL AHF AFIY A9, vhw, £ P
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et 2 oUd KA BHAS fste]l AT A

37

ddo a7 &
Jolt}, AlFA F2
AA RG] 1/2 e 1/4 AFo]=E AFLstH AL EE 100~2000rpmeol th. 3

=
£85S £FAT 100N, AT A0kNolth, 483} U HEArE =
(

b 2AMYA(HF)7F 0~+3°, A&7 241 (FshH 7 0~3°0t}h. [19 2-33]1S
glom [27 2-34]&

@7 uRAge e

[29 3-27 ZFFAI DA
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o FHAFA A

FHARAGAAE ADA S AN GG sl WG} WY 24, *Hfé#l
A B 5 F AT dEsde 4

%) o170 o El 7} 3000kNo|H] Stroke's @& 43 3ol o[ El7} £500m, A= o
Frellol§ 7k +200mol vk, [2¥ 3-28]3 [2€ =

FololEl AAE mJFI 9

(27 3-30 A3 A7)

(2% 3-28 A& 41 AA] A7l WEA G £350 x A0]303 x ¥oll76molH FaAtdS <iE 3-3>3
Zrh

<E 33 WEY BPAYI] FaAg>

4 = ALk LS
g &= 40~7042C, FE 1 30~60+5%
g e 35~50+2C, HFEA S

A% &% 20~80+2C F=Alo] el

T SE 50~60° oAl F%= 1 50~95+5%

Av &% 40~50+2C, F% 1 95+5%

e ex -20~20+2°C

(2% 3-20 5 IFolole dA]
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323 9|= : TTCI U 8 75

WENEAEE MFARYS AFARTe oa BFHE Awad $o
L SEaME TS 9 AR +95n dod, die AEFTFATLRIRD $2 £HE 7}
G ARa Q7w SHE e ATHAE 94 Sdsn At 7

Q9T W AW BReeA 4 AERE A, g, AT, 4

0% REAEAETICDE Aad 97, AL, A9, 48 28s Fdes o e oo s A el se el e
A EATIS S 1009 M AR MEAAG. W ganer A olololE AUAUANE ol ool A Lo, T2 54 P AFALG
A FAA o ATAGE F DT Sl AT 0 ATE R drk @A RENEARNA FEsbn i A% AT

w5

(Association of American Railroads : AAR)<}; H X 3 (Federal Railroad
Administration : FRA)el 98] &= gtk TTCIS AYEAe AAAH
el APAAE olgstel AEI|%ol ety BEAOE ARAYA A
&t R HEE s ZolH, olgfd FHd A AR Herled dHd v

@ APe FAsL ALk

= 135 % =35 A¥ (Heavy Axle Load Implementation)
EabeF ARG, A, 4 AlE, LCC 4HE, AAR QIF
- HY/AE FEF A, dY/45 F493)

- A% L AR WA

|
- AW AEAE 9 ALY G

- w9 R 4%, A

=
E
bl
2

S, AAT 27 84 A

IR ERCE T

|
Bl me
of
>,
o
=)

- FARS A, A RS(CBM) 7ol =8l
- AR FAA4 ZUEY 2" ddAd AA, AR E 4 9 3t

= AApA 22" A H] 2 (Transit System Service)

g A 2 S A, T A

|
N

- AT o 2 Yy 428 2 JE G}
- A7 B}
(29 3-31 W= wE7|&HE A7)

= 2z A1g (Full Scale Testing)

7k R - 3% 9 A% A4, A A5

297 1362km2 (4% WA of 16 A FRo| AH E AF - AR A NG
77kme] WHFE ADBARE Besta gtk oF 250M e dxAPoR $dH T - AR/AE F5AE F)
glom v=A TS| (AAR)S Pl A= #(FRA) °dle] &9 2 §x51 9

kd

28 A v~ (Modelling Service)
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A= 3% 9= (Freight Damage Prevention)
A R HeEAl ' Al 7

4 9 A

QAR AE

¢1Z A8 AMu]2 (Certification Testing Service)

kg, Wold, Alsdx 5 dedd F4F
7% F % F22A% (Technical Standards and Quality Assurance)

AAR%}] Hofol o3 NEEE 44 B
Awwd Aol v FAAF T2
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Wheel/Rail
Mechanism Loop
(WRM) for steady-
state and dynamic
curving tesls

High Tonnage Loop
HTOfortrack | <
compaonent wear and
fatique research.

Train
Dynamics
Track

Railroad Test Track
(RTT) and Transit Test
Track (TTT) for high-
speed vehicle testing.

Balloon

Precision Test
Track (PTT) for
vehicle tesling
on perturbed

[9 3-32 W= TTCI® Test Track]



7}. TTT (Transit Test Track) : ZZF A A& 2. PTT (Precision Test Track) : A3 A=z Ao AF

Loop EH N
el — e 14.56km (E+1%) Tl —
4l Loop E ¥ 9.90k
o DC 0V~1000V (3,500A) precsen 4ol o
Test Track (TTT) /ﬂ %“6191 Test Track (PTT)
A3AE A g a7
1%
} 130km/h
Hu&= i e .
Aol g dzte]l mE FA47A%E AlE(pitch, bounce, twist,
By T | Nage Spin/Slide, 3z & AgdA e 545 £33 By ey ; e roll, yaw, sway) <4, <% A1¥ 5
S 2 /A=A

Y. RTT (Railroad Test Track) : dutI =&

Loop £ @}, ITT (Impact Test Track) : FEA
TRl 2] 21.70km (E}F43)
st sea T — Loop E

A& AC 125, 25, 50 kV, 7F43=9] 4/75m, 7.31m 1.20km

2ol
A
o 267km/h
EA TR
""""""" R AZ S EAld W e A% FEAY, AT B4
w o - Al & BF B -
Faay AY 5 e L

Loop E¥ .
7.70km (E}F1 )
o]
HEE  gsaas 33ton
Whee| Rail
Rl B o AMATL NE A 3 1
o) A AT X w3 = S
R Eﬂv_, X‘“LTL,u—n— &, s o
7E A9
Wheel/Rail Mechanism Track
WRM

5.6km, =/del o] Aa/dd 8 A

High Tonnage Loop
HTL 43km, 38%3F 39ton, Al¥EE 64km/h,

REFREEIEIEEREIRE
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2 AeAe aerleddrt Bastal e Odd AEn § AREss)
A A AAulsel i EFshAl as T nEIEAEH Y By g

wol A% Agazsl pe AANGALL ol g3 Fas
o]
S

<E 34> v aEr|EAE ARESdE AP

T SRERRCE

Mini-Shaker Unit

Rolling Load Test Machines

Ae/7x25
Track Research Laboratory

Track Loading Vehicle

7}. Mini-Shaker Unit
2% AFRAF A2 (Mini-Shaker Unit)e /619 zHgo] tid gz 74X
9] Jg& mofstEd F2 ol &Hrh MSUE

GEE ABW £ A= ANEA, DAY AFL 24D £ A 540 24
b gAs o ek A Aol A HYHE B & AR
o #8H 5448 At olgHh ofddE MSUE A% FAES 7
A % BB Modal Test® F@sHedl thapalA ol g5 k.

1. Rolling Load Test Machines

TTCI= #ldol #&sh= el st AlEdolAS 93] o2 Rolling Load
Test Machineg +d3tal Ak AFEHE Sto] 8 EWFE (surface traction)
S LAATIA Hu, o] FHE o] &ste] AYWHE dovE IR g oA

b SR @ gk mE, BFF AF S o] AU EYHYS WA
@ 5 gon, o guld E A7 Y% st

ﬁjg

|
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Rolling Load Test Machines

[Z2¥ 3-35 Mini Shaker Unit¥} Rolling Load Test Machines]
t}. Track Research Laboratory

Track Research Laboratoryoll A= A4 52 Al tigk o] &3}

F2 #9530 gk Aol O HF B FUHF A2W 9@ Awo

2}, Component Testing Laboratory

TTCIE $EAE Ao dad A% 9 Ad74Fd g Az9e
FAstn Ak #% ¥ xray ¥ GFF GuE ol gatel A, U Fol ol

AzA G BE A3+E S U
v}, Track Loading Vehicle

A=TZo et thFst A+E 38387 fstel AARZ TTCIE 3 2ol o5
bkl oe WA= AETIY FEHELS

Track Loading Vehicle(TLV)E /M#stich 2 2 sk {fAsto <3t

H
o AAAE Fo ALl HFL AT & dov, B/AY FEHE

EEIN
=2 o i R =1
el E=AE P Aol st wE AFEo duh. @A TLVE theks

AL A5 A U AFE Gekel A%How 1 el Fys gdu

= =
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[Z19 3-37 Track Loading Vehicle]
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4. "IFEO B8 AlGTYH|
B Ao E wE7|EME T Bista e ohddt Ay F abakR ok
AdE A A Eol dis e A skt WA 49
o Alge] AFHRE o] Sy ot AFEore] AS VTU
Simuloader % 729 Al &An]7} 3 ok

T

Laboratory &, 2 719 AW AN@ANEE BH3ta 9t}

o1
=
o
(=]
3
o
=
i
lo
=
=}
)
&
=)
)
g
@

AN
&

35 U5 WEV EAY AFRopRd A@ >

T Al g zgn] A
SMU
VTU (Vibration Test Unit)
2} e H-of Rolling Load Test Mac

Bolster and Side frame Testing

Squeeze Frame Test

7t. SMU

Simuloader+ railcar®A), 1&xwF 2 7|ef EAL 2= AH 4 &
a7l A AFE Ao, AII-fsk 72 AP Aotk HEAV] 9
railcars, 7| ¥4}, M2 Egx AAde] b5 vz 3 74 HXEd ARgET
dole] s E Aol & AHgEte] AH 29 carbody g E3 carbody & 2-Fl
Z SMU A4 gzttt SMUE 928 g2o] 750 kilopounds 2 12¢1%] 9]
2EZA7F AEHE dFolEE 1370 A&t w9 & Az e |

(year)& 91l EaF &9 31 717F w¢tel d = £y Agdold & 4 stk

-

[z139 3-38 SMUI
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Y. VTU (Vibration Test Unit)

VIUE AFE Ao1& AHgstel 4% 2719 =g, $F 2L A a1

g adga HA §9 A 5A4S Wrksy] A% "HAE Aot VIUE

ZA = 9, vk & 283 railcarsd =, 7] @b ek A zjuatk
oty a3k B7bE el By EAd AME T 928 &7 50,0005}
o 61X 2ERAE AP U= AFddolHE 12717F 2 Ho 9l
VTUx EY Qe ol o b Ed P25 HAFH wddys &3 +
A SHoeg Hi Ao uiFE E-e AlEHIAS & F gt HFYH
F4 2RSS A, AA EFe 229 g EY spacings £ F
o of theFeks whol 914 & = AFdolHE M5hE vl AREEITH VTU
= 0.2-30 Hz9 F37 WA 5 doA H2E & F Ao.VIUE &
3t Wl ox2= HA A 59 nonrail AHS HAESE O AFEE 5
Atk Al FA= Aol 66 A E AlelA] 90 HE ZHolel 160 E¥ell 4 2=
A AgS 78 & 5 x5 4% 5 vk @97t e EY #4848 F
g Aes FAY F Qdrh

[1¥] 3-39 VTU]

t}. Rolling Load Test Machine
Rolling Load Test Machine = @l dolA &9 rolling dt5& AlE#HIH
b HAFE AdE & ZAUE 2 5w gEHs AN
¥ HE: ST Aol Aol wek #Y Adro] WA=

e olsiz olojd & itk gHlE EE jointsh ¥l © xIES] ¥
[ez]
-

4
%0,
o
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2}. Bolster and Side frame Testing

660 machine < HFER Aloj=E F 7/Ho] 337 F=o] AE-ft 9570l
ol 9} A =] 9ltl FE AAR ¥+ M-202¥ M-2039] we} 27}, W Z
gdel & QAT HAEE Fdste o AHEHETE AFoolHe SR 2y
Y EFo] - & H2E U3 JYs 25 s 74 T F dth

u}. Squeeze Frame

squeeze test Al g7 AZAEo] 45 B8 X+ dd AZY FoldA &
= IE& A&st] A AAHAY. = AFA, M-1001, Al 11 %, waE A
Exto] 3 Au]= Worthiness BI2E 2 24 59]3 AAR ®F A]-Okoﬂ w2}

o
HE AT ¥ HAE 248 BASE U AgHT FE AUA Bel (CEM)
AzRE 2E $EA0 4F 3F H2ER @ 5 dn

[2¥ 3-40 Squeeze Frame]

_83_

324 AMR! 3¢ TEFL: AP APPLUS E=5Z Porto FH

1. ATl APPLUS (SRR IFME)

7l A8

270l APPLUS(H @A EJTAE)E 1907d Hx= AgEAon, 19344
Aol Gz 157 Fotope] APAdel FRHUL. AREAIBOR A%

Hom goslel orhrl Ae WGs AT EUATS T2

ASAF 7 Hoz

A A4, 1A, 88k Wisk 5 157] kol W@ 7ledds, AE, R&D 9
S st vk [ 3-41]o HZo] HA WA oF 50,000m2 o2 T4 = o

=2 z

[1¥ 3-41 APPLUSS] #74]
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U Ald3e 4%
APPLUS Test & Research Laboratorys FE=7% #d F9o vz 33
e Axa®e zk23 9t it 1500ton UTMS H]
]

9 5 olRE MTSAHS] gwl2 p4segleh EU #9)
$ES 100%E YA Atk 19079 A W oA ANE 23 glow,
chepst Fehiokl Wi AW 2 AT, APAFS S Atk

(1) 1500tonf TH& A& 7] (15MN Universal Testing Machine)
@ AAA7E - oF 709 (7T9RkE)

@ A : Aol 15m, ¥°] 20m

® At +- 15MN, AIFA Eo] 8m, Z°] 12m 7}&
@ NA7VeRE L A, G5, el dig FHEH T}

©® FjAdnr] AleF @ Zo] 15m Base Plate, Z©] 6m¢ foundation

olr

[¥ 3-42 APPLUSY] 15MN %5213 7]]

(

oo

) AAAE thr)% 7= A~ (Portal Frame & Multi Actuating System)
O AZG7} - AAA 2E ok 609

@ AQ 1 12«12m ¥y, WE7Ms Portal Frame 9w o Fol o] ¥ 207]
@ At 1 100 At ofste] vk FxAH, FdWst vt

o>'

olr

_85_

AN@7sdE - FRE 9A FASHE Portal Frames o] -§3 H/5 3

=
FufAdn] ALY - W87k Portal Frame % ol & 7ks Wy
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(3) 71Ek ZH]

2 9] APPLUS®] #H&= 3 Ayt

e 80ton A% UTM (&, o9&, &)

o 1LAIH-E UTM (15000C, 50ton)

e H|EAF7] (torques lton)

F1r"

o 50ton 3] =A% 7]

e 100ton <1&A1¥ 7] (12m span)
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Fefge @4 nsA%st £957 94 4o 14 Titing 47 5ol

Ho

[72% 3-44 Porto W3t x4 5 dA]

% Dynamics of High-Speed Railway Bridges'& A 3&}ol

Hol 1&dE uwg #d Hu JEZFSO AAS e Alvurt A E

Aol Fold AFE7= A2 Ladislav Fryba al<F, Z# 2 SNCFY aL%/¥

g R %<2l Philippe Ramondenc, =321 ETSI th&}2]
B

= ose M. Goicolea 1.5=,
Wl 7)o Ghent ™3}¢] Philippe Van Bogaert ol

J
, e~ Systrad] WA A
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HPztel Serge Montens, Porto t8¢] Raimundo Delgado, Rui Calcada 1<,
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7H 71 8

&l F o (Munich University of Technology)®] Chair and Institute of Road,
Railway and Airfield Constructionol A= AZF st #oko] AFE 40d o4
38 23 Jdut G. Leykauf w45 ZF=2 39 HAsld FEAdAEE

a7 A9 HA AeAne BEe AE REES Mg 9 47 A%, 4
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i

Y. F8 d7EF

2 H#FHe Chair and Institute of Road, Railway and Airfield
Construction®| Al F¥38t= F& AFAAELS vh5d Zov, <29 3-3-43>
off UERd ukel o] o] AUAF, AAAGAS 5 st FAAA F

8¢ FESEd 0 24 T2 At

* Experimental and theoretical studies of deformation behaviour and long
term behaviour of the superstructure of roads, railways and airfields

= Construction and structural design

* Innovative structures

= Fatigue behaviour of pavement structure components

* Reduction of structure borne noise emissions at railways

= Basic research of the behaviour of track components and materials of the

superstructure.
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i Qesign) INNOVATIVE
STRUCTURES
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OPERATING RAIL

[27 3-46 AT F=®oFe] T4 A7

% AEREE @3 24 A3y

A2 WAFHW Chair and Institute of Road, Railway and Airfield
Construction AT AolA = AEESREe} dAs ] gy 22 Fo A% F
AEA A BH/54 AR 2 A7IAA #HeNA AeH I F2 o] Fo

Aar ek

= Rails

* Resilient rail pads, baseplate pads
= Fasteners, claps, screws

= Sleepers

= Sub-ballast mats
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= Longitudinal rail restraint and torsional resistance
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* Clamping force
= Effect of repeated loading
* Electrical conductivity

» Attenuation of impact loads

AL AERD 2 A9 st B ATrdA wisla b SR
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* Embedded rail 47
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= Creating domestic freight and passenger rolling stock:
- locomotives with improved track characteristics
- electric and diesel multiply units
- high-capacity freight wagons
- comfortable passenger coaches with design speed up to 200km/h

[Z1¥ 3-64 Traction Electric Power Supply Control System]
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* Developing

- track structures, repair procedures and technical

maintenance mechanic tools

facilities, track

- production procedures and technical facilities for strengthening and

reconditioning rolling stock parts

- electric traction power supply equipment and related control system

= Evolving

- comprehensive express system for passenger transportation control and
automatic seat reservation

[72¥ 3-65 Automated System for Real Timetable Record and Analysis]

» Searching

- new technical and technological opportunities to improve safety
conditions

- 105 -

(a) Wagon Retarder

(b) Railway Crossing Protection Facilities

[Z2¥] 3-66 Safety Testl

2. Mg
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= total package of traction, thermo-technical and energy tests of rolling
stock

= accelerated reliability and durability tests of major subassemblies and
assemblies of railway equipment and facilities

= strength test of permanent way main structural components under

laboratory and field conditions

= special tests of railway signaling and communications equipment

[z1¥ 3-67 Testing Loop]
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= comprehensive dynamic(running) test
= test for evaluating new rolling stock mechanical action upon railway track

= test of new switch designs

= interaction tests between contact wire suspension and current collectors

[ZL¥ 3-68 High Speed Testing Line]
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(b) Universal Testing Machine

(c) Testing Railway Facilities

[71¥ 3-69 Static and Dynamic Testing Machines]
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[ 3-71 Delta Installation]
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2}. Experimental Loop Laboratory
ARER #AE #99Y, <89, ballast, fastener, =8t o] AF L £31]3

Mz EE DEFPA949 e AsdelA ti FaH L v

(@ AEESAGL A% ¥ =84

(b) Laying Track Panels with RC Sleepers

- 111 -

(c) Fastener Test

[729 3-72 Experimental Loop Laboratory]
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0

R

F

0.68°1 4

DIGITAL
POWER METER

WT1600
YOKOGAWA
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GAWA

02911

MEASURING
PROTECTION
SYSTEM

A5, 94
, AMP

0.28% <

MEASURING
SYSTEM
(ZE P4

PT100,PM330

0.849 ¢

NEC RA1300
RECORDER

NEC RA1300
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0.15%1 <

SRR EZE
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4FLYWHEE

L3571

34899
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Z}A| QOLE‘ 18 A ~ ~ e Lo4ei 9l
A Ao B2 7] | HP-8591EM | 9kHz™1.8GHz HP 012999
el
o - 2%3M - 023211
(E )
ZFAE L] - 4000KVA - 027219
T8 WMIDC DC600™3600V
N - - 0489191
POWER SUPPLY ,1333A
AF2ag2A7) A420-02 19 KHz(Max) KTM 043191
HAEZATO
AMG #74ECA 9 o o .
WA - /ATC HIENG 2.0491 91
meE 2]
ATO Simulator - - FEE e | 04299
DATA
ACQUISION DQ 1000 RS-232CI/F Graphtec 019911
SYSTEM
FLY WHEEL FLY WHEEL .
- . TOSHIBA [13.7499¢
EQUIPMENT UNIT:2SET
LON Builder - 1.25Mbps (1 021919
SIVA &A1) - 7.2kV 400A $-22A 1.009 1
VIRIVOLT
) - - - 3089191
TRANSFOMER
COMPASS NE 2474 .
986A0116 Nicolet 029911
-4CHANNEL CH
Rk
DATASYS 7100 | 986A0104 5 : Gould 0.1821¢1
4
FREQUENCY T}
. 11-4123-09 o Gould 017911
CONVERTER [ o
SPECTRUM ADVANTES
R3267 100Hz , 8GHz 038211
ANALYZER T
A7 F
VIEWGRAF 77-1000-10 e Gould 0.1991¢1
AP AF
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437 SLSTZTUF)
Al neg |&/414 A 2 AL 74 2]
FA/G5/A
Z/mlEd/a
A7) AakE Ao - [ - -
s
A8
Universel Digital
Strain Strain/Stress
_ UCAM-20PC o KYOWA -
Measureing acquisition
System
Multi-channel Strain/Stress
Automatic USB-21A acquisition, KYOWA -
Scanner ] 100ch
Multi-channel Strain/Stress
Automatic USB-51A acquisition, KYOWA -
Scanner Ao 101ch
&=, Hdl
Load Cell CCOM-200T | B2 -
200Ton
A/ q=
LUK-A
Load Cell A4, Ad KYOWA -
-2MNSA
250Ton
AN/4=
] LUK-A o
Load Cell A&, Ao KYOWA -
-200KNSA1
30Ton
LCK-A -
Load Cell =, 1568 KYOWA -
-100KN-P
Hydraulic GPER-5420GH
. 400Ton ENERPAC -
Electric Pump F
D/A. Cylinder RR-20013 400Ton ENERPAC -
2= ¢ 9
ERER =
X_].:]'z 7\13 - Z‘vl%(‘}‘]@y - -
3=
oo 100Ton
Data Acquisition HE/s 27
e-DAQ SOMA -
H/W Ad
Si Anal Sch.
1na Analyzer 'C A5AE 10 tech -
System ZonicBook
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438 (F)er=gto8t
Al vy &=/4 A 2 A} 1 7H4 Sl
A EFEAE 7 - - - 3301 ¢
R 15R/T - - 0.14¢1 91
STATIC,
DYNAMIC - - - 2549141
TEST
o} A1 8 g - - - 0.129 ¢
CNG&
or e o] 2 - - - 0.2899¢1
A & A=)
43
- - - 5001 %)
S5HA1 g ) L0 4
25§47 - - - 0.16%1 ¢
33 %47) - - - 19591 €1
ey ——
C-SCANZ A} B B ) Logelsl
H]
NDT SYSTEM ) ) B 01951 9]
e I
EZ A 2
& - - - 1679191
A A
EEE o
g7 ) ) ) 012
dEA A37)7] T.M.A - - 0.28%1 <
TGZA A GLASS - - 0.309) €1
47 - - - 0.29¢1 ¢
TEMP&HUMDI
- - - 0.1891 ¢
TY CHAMBER
Aol &3A FTIR - - 0.28% €1
NP grdoEd
198Ld - - - 01199
goju
# R EA7) HPLC - - 058 ¢
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209. E23-741B("7]5 ==
210. dlo]ElZ A (8ch)

211. 9iE AFAA R

212. X-y# 24

213. AC ¢¥EY 2

214. X-Y @ 2t (WX4000-1)

215, AFZFA71(Fu8)
215. F=A7

217. A E eAR~mE
218 9dHE v AE

219. 37N F(FRTH)ZFH 7
220. AQA 254

221 A4S A71(Frud)

222.HCHO, VOC 7to]&4 2
2230k 719) 91 3 (16¢h)
224, A%¥ AAng7

225. RCS &7] 47

226. 5=AlU @ o ¥

227. YA E Az AT
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229. OAE 2=

230, WA FA 7
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Bogie Dynamic Simulator

g FAelE Brsta, A4 Ty A A - F20079999
= A4 A o 60% AR Aew -
A

45, AZE Aot 34 dA aTEE AgH A=Az} 2007-12-31

ARFe) A, ARG LA E A A4 Wyle(l %)

wy Nk
1ol og A&HA ANFEAES S F
Fa Qo] FEITE Ty ASdw Aw
ESBARS =7 & A %
/8% oA WS AEd Aoz wd 2 AR
G 78 A AEEd SOo% Qlate] el AgEE AEEA
So] A2 98, A ol ddel FHFeh AzFA 2
S 5 3 A% 5 mAEY] 98 Gk sE 5 pAske A
T A g dddn FaseAT 598 208 TAToRA
1 Bogie =+ 1 Caroll ti3h BE4 wAUZES #7sh7] 98 &
il
C F AR (AAZE)AE
Ngege |- Fg SHEH A
- FYPRA A
- HIAFEE 420 km/h
- A EsE 0%

- AFY 250 AF 1 B AFFLF(Half Carbody "21)
- A EFAZ(1435mm), FAZH1676mm)

- ZEAE ¢ 140073500mm7HA] e A o2 Al g e

- Ax& A7 : 1376mm

FoALE | - 7HRIAA

‘One Table 7}z1%}2]

TEAAS e, A, dojay 9 AR BafA g
vl ool E ¢ 7o(+2 4], +E3))

ek 7bd 0 +1.5710mm(4076Hz)

Wk 7kz 0 £1.5710mm(3076Hz)

Ak 7kz 0 25712(2076Hz)

\

\

=

fo ) oo
X
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2. MIFBTAIET

- AZH EE  Wheel 27 1376mm, 2%
= ° Brake Performance Tester

- AZxE TEEE : 1500kw, 2t

- RUAA LY ¢ G olE TH/AYHT oA 1A, 1

E Al el
A T F20079998
- Az oy &EA~Y L HRFTFALT B ACIEA, 14 L
- G WzbA 2~E  100RT 44 WA 2e 14 ]
A54A 2007-12-31
EREEEE
Az | BAFEAET)
| ] '_____-_'_——_4—' E’_Eil%‘ 7H HEL%_
. - »—Eﬂ o
. EEEL 2
O [ dsch . I3 Fa F AT 2 AeAE A B A4 F JuE
i M~ o | e 74E ABFA PERSYAI, A ) A5S Bhet
=y i T gugr |7 A AUNRA AR A A LS gFHor wo
o ST g 5 o, AdAZe Asstn AdugEe] Hao 41
WA R golste]l AWt D AEAF ABA s AT
P ki )|
“wEA 2 g3 A% AE
NRZE | -3 R AEAe) 2SS
— ]6‘-1/\]

ol me HsH7tAE

- #H34% 420km/h, 1900kg-m?* T4

- #Hd 7553 : 540HP

- Hd FEEA : 2527Nm

- Ay FEZE : 2500RPMA00km/h, F860mm 7] )
- HAW AFEA : 25000Nm

- Yza Alaa Y ¢ 30kN=2

F ALY -5 AEAF G 0 60kN#2

- AR Y 0 98kN

- Flywheel Inertia : 1860kg-m?, 400kg-m? 100kg-m?
- AFAEAZ @700 2 1120mm

- 7} A1 ZHO0->1500RPM) : 2% 30%(1900kg-m?*7] )
- "I A X A 7Hat 2500RPM) : 3+#(1900kg -m?7] %)
- b L 4LPM
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4. AN

Spring Tester

e
° F20079996
H3
A5L= 2007-12-31
/\ki(ﬂlx 2]
Az ME ‘]]’]O']o
(8h=)
zar ks
R R R
ARAF 1, 24 Ah8kR(=Ed, 98, AT 9o de 54
3 g% 2AE A9 APER
JUEE |- 22y 54, YFAY
- A 54, WA
- B4, nRF EYNY
S HEAEAY, NEAEAE ANAR(EED, ANED AF 2
J =3
e R A5 H 7} i
- 7% B, =F Artas 54 A9
- ke ksl 9 EH PGS fe AT
-KS M 6745 Z2=x=E 43 a5 3§37
- KSR 9234 A48 oA @y
- KS R 9243 F=x98 371228 AU
- EN 13913 Rubfber Suspension components - Elastomer -
based mechanical parts
- EN 13802 Suspension components - Hydraulic damper
FAG |- 22y NF7
N@eF - £A 0%, £9 108
rAFololE W 44 150mm, 3% 130mm
‘4 4% ¢ 4 2Hz, 25mm, % 2Hz, 50mm °]%
SIARA /A S A, FU|AEY, He] R A2
] =
CRUl
- A A E ]
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A= 3= 5. HHE{=TA ||
A A 200mm Pantograph Tester
‘5&4F : 10Hz, 10mm
SAGA 12 oAy, a9, AANES 5 )]
. |- =ZF AR FA AFlolH, F3 AT ol W F20079934
T - aeNE) s 5 aFoolH
A_Leidr 595 2007-12-31
A = 3] A} A%
may A
A X8 TG
AAAoZr e dxte] Ade gdste A 1A= AZFAE,
ol gE | FANY R AFAY 5O 4 FAEYANGR BTy A 2
A A= B4 Hot 5o AL A A
“AEIAE e A9
Nggs | o4
- WY A

- F9 NE 5

- ME I E AAAFEY)

‘THAA  20mm, 100Hz

‘Load sell : 07490N

‘Servo Motor : AC220V, 800W

‘Lead Screw : Ball Screw, BNF4010-5

‘Electric Cylinder : 40kgf-m

tol oAt AE A A - frek CLAMP W2
FoAE |- FEHZHE WTAEAFY

‘A AA 0 20mm, 100Hz

‘Servo Motor : AC220V, 800W

‘Lead Screw @ Ball Screw, BNF4010-5

OB AETAMAA &9 CLAMP W2
S CEEESERLE

HSE7ER7) 1 &% 20N, A E Imm, H)F 95 50Hz

HEEAA - AR 50G
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WS AA T AML/E100 6. FLITYR|Y T A I aH|
ol Ful At A AR - frek CLAMP WA Propulsion Equipment Performance Tester
‘Service Block : Hi/Low System, Accumulator, Filter
‘REFEAA 1 #4 Stepping Moter, AW Pulse Ao, ] e I
#$-0]% +400mm WE
- Tester Load Frame & Fixture : 3set
AE - Electric Control Console : 3set A=Az 2007-12-31
- HPS ! lset
T [ o4
Az 3] AL BT TAE)
L AE
A A & H A A
- FRAA A AFANE FHAJAAE S A7 23A FAAF
Aol AsAFe AAskH, 2R AL e FARS &
B Aol A FF29 Fes Adeta AFstes A
T - QA A, RaAe] b 2 A/AS Auz FAE
FAAA YF %, el % Fw-Ea, AF, A, &
4, 24, 2% B 34T £ A 5 2% U
AgadE | AFd’d - DC 15KV, DC 750KV, AC 22KV - A3 FHFA
-3 Fo 4%
‘“AALEH ¢ 19 P53 660kw, 3500Nm, 2t JALHA
1320kw, 7000Nm
Ho AlFEE&E 0 Ao 5000RPM
‘Hol E32A9E 0 10000Nm
- gu) Fa Ay
= o ‘uFHA PN 0 g A 3000kVA, 25kVA THFAC, 2500kw A+
TR g
‘AFAEAan] A A 750V/1500V, AolH 9 450V 1000V,
900V ~2000V
‘A 0 660kw AW FrEH V], JIMEI A, 4GTFE
/& EA
‘Aol = DAS 4] : Rackmount PC with Windows OS,
Local Control System, Data Report/*] 7] =
_ _TV__OI‘H ;8_‘5]_].'
T - Z—].T:ﬁj%’éﬂ]
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7. BT eAlETI

Traction Motor Tester

- AR A

- sk

- Brdedan
R S B s

- 177 -

ZFn] 7
° ]< i F20079993
H3
HA54LA 2007-12-31
Az 3] AL AT THE)
zdg N
A2 1A A
- &4 Traction Motor®] A5AdS 98t A A= &
A3k Ao]s A4S FA48ke] Traction Motore] Hwk#<l 7]%5 3}
ERIESAS AsE gelsta, AFedzAdd g SEAAES 79
- g AJAEVE FALEHY F3 o7y st A Al
A7ts
- e BEAAE
A
- a5
- A& ALEdSAY
- 6.6Kv, 4743 22000kVA
- 6.6Kv, 3% 500kVA, F3H a2 4282 22000kVA
- AZA A} 3000V, 1500V, 750V
- BahaA ]  660kw 5 FEHE7] 20
= A A - WE Ao A E
- Ao ¢ Em/EE A0
TFQALF - YA E4E 0 5000RPM

- EAAEHAEE% 0 3000Nm, 1000Nm

- AAEY 19 @5 660kw, 3500Nm / 2] A4LA
1320kw, 7000Nm

- Rack Mount PC with Windows OS

- PLC Base Local Control System

- Data Report / A7 &
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8. ATC Al
Tester for ATC Systems

- 179 -

¥ :j] i A F20079995
A54= 2007-12-31
Az} ’%%"ﬂfﬂ‘/ﬁi
(&=)
zar (i
ek TAAX
Fape] hHS g
4 9 'BAsH]
_ ;‘<E411:_}‘\_]§}\ 2 Hl o
- ATC A=
'19* Rack Type
‘VXI System
RIS ‘Multifunction Synthesizer <]
‘g 2EH ERA, EAEE 754 A ATC ¢
- gAgAete] Qe o]~ ¢ 77t SYE AE o] wixE
xhdog @M I AlgA e} e o]
- EBAAE ¢ RFENE EPANPVE B 2% ¥ 4
AEol e B3 Aldrks 874 AF
- A9 T AC220V
- HENSAEYN 83 AlE
‘LE/AE TY 838 AFgoeR FEETY nEHdH A
AFE AE, 29 A0 AE 5 F+9)
AREE | - ATC 242 $ARE 9 7|5 28§
ATC 233219 Fa 75 B4 92 52 dAYS #4 &
L2 Z8(EAEE 3 1H5HAEE AR sAMAYUS &
A= 5 O ATFAAA 8 F)
=g Apo - ZAFEA 7] 24kN, 572500Hz

- ATC 237152944
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'VXI MainFrame, Embedded Controller, Switch Matrix 9. HIZNIZTYR| EIE TIZA|E7H|

‘Digital Oscilloscope, Multi Function Synthesizer, Pulse Generator, Multi-Axial thgue Tesﬁng Sysi‘em for Rail Fqsfening
Dynamic Signal Analyzer, Frequency Response Analyzer S
stem & Components
- ATC A7) AR A Ao y P

‘Pentium-III Dual CPU 1GHz, 256M RAM ) 7o)
S ean AZTEI AF 7Y ° _ F20070224
‘H5E AW 0 +200cT-73 He
i = SR L E c —/5C
‘ZFEA 7] 1 24kN, 572500Hz 2 = o)
SyE - ATC 2372 A8 7] A5 2007-11-05
FKNR
RES R :
system(&t=t)
W A
ek AR
Az 18E fot HFllolHE o] fate] e HAe] &
zhslkE ASHEEE A B AR fFASHA EAFee] I Al A
) 8 d HY/AE/ALAEZGA T ALTEEY SHELS EA8=
° Aotk B gus ddAd Ao RN ES o A
z}&l ol Ak dwbAl Hr A=FAF L AvHEFEo] digh
£A9 2 AEARE £ 5 e Fulelth
- Eﬂ"‘ﬂlé*‘ﬂ Qe gad
AA/5A FAAEY ASATY
EXEEERL
FHEA A
A HEYAGHAY
"W 854 5
142 3 A
SCEERIE ER
- Aol FEAY
- Static force rating @ +250kN, +100kN, *50kN, *25kN
- Dynamic force rating : #200kN, *80kN, *40kN, +20kN or
Fag | e ,
- Dynamic displacement : 150mm or more
- Hydraulic performance : minimum =1.5mm at 20Hz of 200kN
dynamic load
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- LVDT : Internally moounted in cylinder rod, Non-linearity <
0.25% of full range

- Loadcell : Nominal load limit capacity > 150% of full range

- Non-linearity < +0.05% of full scale or batter

- Hysteresis < +0.05% of full scale of better

- Repeatability < £0.02%

o,
o

- Hydraulic Actuator System
- Hydraulic Power System

- Control System

- Software

- Test bed & Fixtures
Environment Chamber

4

rlo
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10. Ei% &= IET

Large Triaxial System

intermediate principal stress control test
- Oedometer Cell 1000s x 600H(1set), 600g x 600H(1set)

-

ox.
o4

Actuator(200kN, 2000kN), wWdH#<+38 Load Cell, Triaxial
Cell(5set), Oedometer Cell(2set), Compactor, Large Sieve
Analysis Apparatus, Temperature Control System, Small Strain
Measuring System, Intermedi ate Principal Stress Control
System De-airing System etc.

afl

o] 471

g
° F20090106
HE
A5 2009-03-05
A%84 FIRNR
system(&F=t)
Zdy 7N
A2 1A
. LA, AHEASY 2E YR AR, FAEA, ©
= = , , ,
MEE s 5 A%a w4 A58 BAoR s aaAgA
A 2k59+5 A8 (UU, CU, CKoU, CD), A& a&03dA138, A5
T, Kogd, 2xA4ol(54/83aMAE, dE Sol=v 1A
A3 g A=A E, TAHAEA3E=A9 (Liquefaction, Test, Shear Modulus,
Damping Ratio, Resilient Moduls), HH¥ & &(F7H532)A o
Alg, #Hopddebd A5 (Gmax) Al g
- Maim Fram : 4800(kN) Hydraulic Clamp Cylinder, 400(kN)
Hydraulic Up/Down Cylinder
- Satic  Acuator : 2000kN, Stroke +200mm, Hydraulic
performance Minimum #*10mm at 10Hz on 160kN dynamic
load
- Load cell : 2000kN, 200kN, W<t W44
=g apop - Triaxial cell : Confining pressure : 2MPa

‘500p x 900H(1set) : Specimen size : 150p x 300H 1 set
for general triaxial test
‘700 x 1200H(2set) : Specimen size : 300p x 600H
: 1 set for general triaxial test & 1 set for frozen
soil&gravel triaxial test specimen size
‘900p x 1650H(2set) : Specimen size :500p x 1000H
1 set for general trizxial test 1 set for
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N EEFRE Yo

Universal Railway Structure Testing Machine

2] 3
gulete F20090114
HE
A5 2009-01-20
A| 2 3] A} A7) (k=)
mdm A2
R 1A
ARuFRY, AwTE, A%TE ARAF 59 2y we A
E37] AgAA dg A/5AH AFS TS APHAuE
gulgw | 2500KNS] 4 9 7ololE], 500KNS| 5% ofFelold @ ¢
A2 AEZYRE FAE F97H Alz=", Alstzye] dAd e
= 9% 54 A s g
- /A A/ AE
NERE |- 2% B 54 A
- 9249
- 2503, Actuator®]
Aek =zl o84 FAAEE 250kN, HE FHANHE
50kN
'500kN &2 A Foll o] ¥ :17](stroke 100mm, £10mm at 5Hz)
'2500kN 52 A Folo]E : 17](stroke 150mm, +3mm at 5Hz)
F 8k .
‘Hydraulic Pump : 680lpm
‘Hydraulic Service Manifold : 271
‘Controller
‘DAQ : 64Ch (EDX-2000A)
‘19, =gl Al g PCE
o Frame Assembly, Vertical&Horizontal Actuator Set, Pump unit,
TRE
Controller
995 | adv

- 187 -
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12. ZTH% TL¥TAE ANAR

Fully Integrated Test Equipment for Railroad Infrastructure

A J‘%E] F20090145
Hs
HE ol %) 2009-06-30
A %3] A} MTS(H] =)
zd N
R L AA

- A3 ZHO} E JJr-‘J"

- TAF¥(High Frequency&Long Stroke) &2 7Fz A&
- 92ZAH

- Quasi-Static&Pseudo-Dynamic ] &

- AA 7} 3ol B 2] =(Real Time Hybrid &)

- o9 AUy FEE U AF5AE

- 455m(L) x 14.4m(W) x 1.2m(T) ¢

- dkE e (13.5+10)m(L)8m(W)2m(T)

- wke o 455m(L)14.4m(W)1.2m(T)

- Ak ol xSl ¢ AFA olF, & FAHYST 250kN x
6ea, 318 FHHU3F 250kN x 3ea

FoAFY | - 250kN  FA A FoolE : 127](stroke 250mm, *12mm at
5Hz/250kN)

- 250kN  F&dFolole : 47](stroke 250mm, +5mm, at
50Hz/250kN)

- 250kN  EA A FoolE : 47|(stroke 450mm, +80mm, at
5Hz/250kN)

- 189 -

- 500kN

=S
(<]

5Hz/250kN)
- 2000kN A A A Fofl o] E] :

- 5000kN 7 2} o} Fr-of o] H :

SEEE L

- 500kN Material Tester 17]
- 2500kN Rock&Concrete Tester 17]

- Hydraulic Pump :
- Hydraulic Service Manifold :

47](stroke  250mm,+10mm,

27| (stroke 750mm)

17](stroke 750mm)

180gpm x 6=1080gpm
250gpm 1278, 100gpm 197K,

at

50gpm 170

- Controller : 4ch 47], 18ch 17]

- DAQ : 64Ch (National Instruments)

- 1 9 =l Ao§ PCe

A dFoolE 247], AAAFA ol 37], AmAIEI] 271,
TAAE EZ7 DAQ ¥ Alo] PC, 4=, HSM % #d 3=l HP

gy g akgy
32t 7:1*3?:-_‘
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13. 24 #&- AETE MG

High Speed Rail-Wheel Contact Simulator

Hydraulic
Accessary

Power

Supply (HPS),

Safety

frame,

Specimen,

Zn

e

(T,
fol L

20090329

A
)
e
2L

2009-10-05

A 2= 3] A

FHKNR
system(&t=t)

BRSS!

A %A%

R

|
R
4
=t
A2
ne,
Lo
Y
e
ox
olr
e
N
)

b

4545 A v

AAsh Ao wAEY

B2
ol of o

>,
faci)
o2t
I

- dY-2x5 3" ¥= A Rolling Contact Fatigue Test)
- A4, AE R AY
- dd, AF RAST 4 AE

- dd, s AHAF 54 ME

- SSpecimen : Wheel&Rail 30071000mm(diameter)

- Driving Motor : 355KW Servo Motor

- Radial Loader : Max. 180kN, £2.5mm @20Hz

- Thrust Loader : Max. 100kN, +7.5mm @20Hz

- Test speed : 072470RPM @ 1000mm (445km/h)

- Slip rate : -107+100%

- Contact angle range : 073°

- Attack angle range : -3°7+3°

- Environment Control :
Humidity

Dry, Wet, Sand, Oil, Temperature,

Base Frame, Wheel driver, Torsional loader, Radial Loader,
Thrust Loader, Contact Angle Adjuster, Attack Angle Adjuster,
Environment Chamber, Hydraulic Service Manifold(HSM),
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4. 6735 M5
6 DOF Shake Table Platform

2Fn]
4 - “ F20090356
H3
A5L= 2009-11-24
FKNR
RES PN o
system(&t=t)
ndy NekE
R a1
- A IH A RIZFE E o] 7)) EAL ]
gnes | E%ﬁd%—?i% QL A FEES] Y
- FaRPAE 9 fAF AAY
- HAd 6-AfE A7t
AdEgsE | EFAS ()FEAY WxAS A48 9 7AFAEE I54E
- AEd H9H 41m x 41m
- Hu(FH)AAHFF  0.1760Hz
- g WA ZAPE 712 (1,440%)
- 3007320kN &4 A FejolE 87] (34, F24)
FAANY |- F8 FHFAYUT20H2) HUtEE 0 +0871.7g
- Ay 2EZ3A : +2007300mm
- FHAd 9 A=AIEAE(FATA 256m7]+) 1,200kNm
- 9 H7FA % ZAFEE] : Hydrostatic2) 2] A vl & Mass-Rig
- Sabio AlE 6A-FE AA| 2=l g HZES 0]
Hydraulic Actuators, Hydraulic Service Manifolds&Hardlines,
Parking Frame, Seismic Table, Air-Spring System&lts
g Supplements, Concrete Reaction Mass, Additional Horizontal
e Mass Rig w/Hydrostatic Bearings, Control
Softwares&Computer Systems, LVDTSs, Accelerometers, Strain
Gages&DAQ equipment, Jigs&Lab Accessories
iR Hold
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15. ¥P=H8 28 SEE

Environmental Clean Room

‘GCMS, HPLC, UV-VIS, O3 analyzer, Ion chromatography

FHEH ~(class 1000), HFHZ3 (24m3, 5m3), 2 L=

L
TEE i, g, vl golozE 2
CEEENE T

e
°ﬂi 554
A5 F5%
z:;l.:?'hr A 31 3]
A| 2 3] A} A ke
(3H=)
R s
ek R R
- A oo dE 5Bt
- 21347 et
- Bio aerosol ¥4
AL
e IS U
- AR edEd A
- A B
- EN779 G4 grade, SPS KACA 002-132ATSM D6670
Al g g - ISO 16000-9, ISO/IEC 28360
- JIS A 1901, JIS A 1902
- Z7] : 13,000(W) x V24,000(D) x 3,000(H)
- o3 A Al 2= 51(24.5m3)
- &% (20L)
- F9F
- YRR
‘Scanning Mobility particle sizer
FRAG | - el ool mER AN

‘UV-APS
‘Bio aerosol spectrometer
‘Bio aerosol preparation system
- kR
‘Ambient air quality monitoring system
‘Asbestos anaylzing system
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16. EEAT &Ci% HemH

Real-Scale Environmental Chamber for Railroad Passenger

Cabin

2Fn] 7
Clal i 3 F20090351

HE
A=dx 2009-10-26

A Z 3 Ab Gl L (F=)

zdry e
R 1443
- AL Ao WiAdE AlY
- ARG Ao WiAdE AlY
e |- AU RE, VF BE AE
- A HE T 2¥ A g
- AEAE AL 3V A 0 HSAE
UIC 533, 533-1 724 A8
Al ek ISO 7726 A A9
EN 13129-1,2 72, EN 14750-1,2 7+4, EN14813-1,2 7+4 A|¢
-3 A7) 34(L)*6(W)x6(H)m (N 87k 2= 27] ¢
- 27(L)x3.6(W)x4.8(H)m
- a2 9 oA FE 0 -40760 °C
- 1% % AF ¥ 0 10795 RH%
- A% A% 1 -10 °Col A 10mm ©]%
FRAY - Bl 2AF D 50071,120 W/m2
- %% 4% 07 15km/h
- A4 g 10044 A % EUEH 7tHF
- A 2048 TA 3 FEFFTE EUHY TS
- A 2AF A HE T A Tk
- Az Yoy i 2% 4 Jbs
AW A =d
TF _ .
- Temperature Controller (-407-60 °C)

- 197 -

- Humidity Control (10795 RH%)

- Ice Former (10mm at -10 °C)

- Solar Irradiation System (50071,000 points)

- Car pulling System

- Cabin Temperature Monitoring System(100 points)
- Wind Tunnel (0715 km/h)

- 2317 )

- Chamber Main/Sub Controller

=94

s

- 198 -




T7.HRMZ/ETY FUES Al T ENS03179] W2 AAAZ oA ofm A=
Catenary-Current Collection Run Tester -2 AAR el ASE dviEe] A
- 20Ew HE EEHIMEHY £E 50 km/h)
) g - FYYA(H AN AL, A2z D He 27 e gz, A3}
554 TAE |, = 4
W A old ofa AZF7], A RETH
ACEAS A4
‘;H "—Ev‘ ?j_] X} 2009-05-01 _.] T
A 2w A A ~di
A 23] A} 225l e X7 7]
(&=7)
SimpleCat-SingleA
R s rmPanto-100kphLI
M
R 1443 ”
il,ﬁ-'_ -ﬂl;m .u B amnu.n p?l.@h,ﬁ
~ =9 94 A 79 FaelA gage we A4,
- AAAR B FRe 54 A HUt
- HEl o= F5EA4 2 A HUt
g x - oA ol=a A=V, devEZ T AAXAZ FAH HF
- AAR+AE 2 E 27 FAH A (o) 8)H ot
- A2 WM 28 Z Y Real or Down Scaled Impact Factor
Parameter Study
- AAAE-AE 2 E Alolo] FAH otz RAH
- HE2gE 54 H3t A8
A& - AAAR B H5TF 54 37 9 A4 gAY
- ol ofa AZY], HuvEE § MAMR GH AT HF Al
3 £
- FY2 Zo] 1 400m(A, w8 1435mm ®EF AIZE . s pacens
9z) o -
- &% FHY °F 100km/h :.l.J—_I_r_-L . J_I:_Il_‘l_l_l
- FPUAHF AN FA - oF 68
FOAS - FPUAHF A2 FZ A 0 LIM
- 250km/h v A Z 2 250km/h+ 7Hs B @ A
- DST(HH oY 2¢ HA d2hHE 93 g Bl
S AR AF wAS A A
- 300km/he A= WE 1=
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18. 2BES WETA M eO=d

Geo—Probe for the Close Inspection of Contaminated Soil

] e
°@§ 5=
A5 2009-10-19
A% 84 Engeos/Varian
(1 =5)
EPK-1,
e 300GC/MS,
450GC/ECD,
720ICP, 920HPLC
Ol FAHEFAI R
AX e A F 7gu])/ ] o] 52
(E4717])

o
f
o2
N

o3l o
y
ot

>
)

N
B

off o
o
e M1 o%E
)

s

Sulur 4z lo

off

off K1
o
>~
-

= 74

U b

ol

1,56071,600mm 2|
15m 744 AF AH s

ne B Mo\ do xlfo & mw
o>

oM o2 (el du mio® ox M

EER LR T 2

“EFAE AR g
- Gas Chromatography/Electron Capture Detector
- Gas Chromatography/Mass Spectrometer

- Inductively Coupled Plasma

- High Performance Liquid Chromatography

-
o,
o

ol
oft
N

o1 A
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