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- ] Al - A 7S HEAR] HE AEE 1550001d] Bkl Qlov), 3RETAL &I
o) e E 249 AIFAY] Bf= 5093799 B3

sHd, e & ol ad= Al S AERIHES 2009l B3F  « HA A
oF 918 1,93099 2] 10.3%
t=2 Ald7]d SGSE ABEA A¥ 46,000, AAF 1,0007ME B,
Wik 2529 vi&
15,5005
T R e T
1,930
100l = i Rl i i
5703
200 .
||
SH Mo gz Ald S XH]| A =gl x|

& ABATS, AT AEAAY Robe] 24 u] L AFAH
Bxoz FAA) 6098 T AP7IRe] e
— 2249 NQuE o] AEH FHE FE0] 99
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25 =2| B

= A BEAY A
AAHQ A FrEe mesdeE AAA AEAZY FRE 2

(200772008%1) Atolell 11% 7}7ko] FZA38HA F7Fetgl o™, 2008 2 7|50

e

f

+ 1255 billion Euro ¢ sf&E= debx a1 ¢lar, 2013 7kA]+= 157 billion Euro
(16009 /9= 715, 88} 251 % FR)Z AT Aoz FAEI Q)

2008 & 7l Eokd AHFE A, Jdze AxE VleR 7R Av
59%, 30%, 11%= wtolsw 2}k Hoko] Alg AF&o] 714 =

< 2-3AIA AEAI] Eobd AN PR (2008d 2 71E)>

T A& AF(109 F=2)
2| 59% 73.65
HEA 2= 25% 31.42
Qlz e}
HEaAH 5% 7.65
41%
Al 2~ € F A1 A o 10% 11.41
7= Q7% 1% 1.37
Al 1255
Worldwide distribution of the three product segments
11%
m \fehicles
® |nfrastructure
= Systems
ol
59%
30% Total volume:

EUR 125.5 billion p.a.

[Z29 2-9 AlAl A=A Zopd H#&]
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Fopd = OEMI ASS w&S Auuw, A3e] A9E 50%24 5U3
Qlzebe] 4$ 5474 ASB| Hl o] 68%2A Fuldom wu Axw 74

B-Fol= OEMZo] 57% &AM Ui =+ =

=

[e]
5l o] )k
=

o
%2

PN
T

i

Rolling Stock 2008 Infrastrucuture 2008 System technology 2008

B OEM business M After sales services

[29 2-10 AlA E=A1e] 2okd OEM vs AS H&]

Z}

A
el

PR AN @S AWHW, 20080 B JFoR Aol Ao 5
g3} Aol 27%=A 713 E=T, 200kph o4 w&kIe] A

billion Euro) =& =}A]s}aL At}

Total market for rolling stock 2008

Light rail vehicles T"U

5%

High-speed
transport
8%

Freight wagons
27%

Metro vehicles
8% Current market volume:
EUR 73.65 billion
Electric locomotives
8%
Passenger coaches EMU
9% 16%
Diesel locomotives
15% @ SCl Verkehr GmbH

[ 2-11 x}pgEEole AR Hopd A& AF&]
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Oe "2 Ads A9 ARALE, AN, FAAC, AR =
woke] A HAFEEA, ARALE Aol 60%=A4(31.42 billion Euro) = A
J

AWA $98 AAsn gom, BaAel, AAALA 2] 27k 23%9) 14%

Total market for infrastructure and system technology 2008

Information
technology
3%
Electrification i |
14% |

Current market volume:
EUR 51.90 billion

Control Command
and Signalling Track system
23% 60%

[L7 2-12 2= o] 9] Foke] Al ZEopd Al Ht£]

U 2™ 20089 HEAE dAE ez dAA o A998 HAaes
]

[e]
el Aoz, AAAE 8e Fo Ador FRIYS o, 7 A AF
=

A& A9 (30.7%)-oFA o} (23.7%) -5 1] (19.7%)-CIS(10.2%) -5 9 (8.8%) -
%5 /0L =) 7H2.9%) 5 1) (20%)- 5 F(19%)9] wolvl, Afeel Ahgol 7
A EA BT ALS EFeE oprlole] FREol 1 thee AAFL AL
S A = k. ohyk FHH(200972010) e AFAE 1y df, ofAlo}
Aol A4 Ahgol AFAL 207 AT Aoz RuEd

= AAZE=AZS AEH AFA= EFsta, Il AAA AAAF
AFEL AFEHAA JF AFe 3% AE)E Addsties A AFd
4%, =9 A= Ax 2 AFAATT AESF/ANEE A5HS/AT 7
gEel 2d) 71N A AiE AlE R A8 AFJAZ AS A AA
AEFS AT AHTHS TARGAAFEE AFH o2 s3] koo
HFOE, Add FEAZ" AT "7 AERH Y AHFH F5/8F
oL AR
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Global distribution of the railway technology market

" South America

Africa/Middle East e 2%

Total volume:
EUR 125.5 billion p.a.

@ SCI Verkehr GmbH
Ci5:
[Eaafinrn Euraps: Currant markiot volumes:
Cuirrarl markbal wolwima; ELR 12.5 biilion

EUR 11.0 billion CADR: B84

arth America:
Cuirrant markiel volme
EUR 24.7 billon
CAGR: 4%
Houth and Cantral Amarica;
Current marntot volume: ™
EUR 2.5 billlan
CAGR:

(29 2-13 AlA 2EAA Add HE8]
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=21 a2

H=AlT 52!

[Z29 2-15 M9 ASAA - ENE &

gl 85 e RAFE JASAAL] A5, UNIFE(HFH E =41
dH3olM Faets degF FAJST A=ZA RIS 7F vk RIS F2
542 Aedd dAEdA AidEHs dREF0l d AAdez AdAdd F4
TEe THEANE 7 URE FoN 2xvbA AAHS Aekshe Ao, Aat
o w2 AAA T 22 FEAAYA L e Frel IS0 9001S
o g sto] HE4kgel 53tE BMS(Business Management Systems) % 7He
A WME AlAEe] A B olqs Foke] AEAY TEwWe wEMMAAEe F
o a9k
cEEEENAAR FEAN IS T2 EE4S0] EX/MEIE B0 S
.
oﬂ + ISO 9001 2L = vtof EEE-=21 ES==MMI(Cost, Risk, RAMS, LCC &) %57t

« SRIE! 2T 14T VIR 2UOH /21T L AL 2%
« ML RINI2E SRS Bl Bl Tt FAN &1F

|: AI& orOIIA-I =.;K-I[K‘io E ot!'H
» UNIFE2I DB®ll TSEIEM, AIAE MIETT 2SR E2] DBS &°1H =

« 200752 TIZ= E= M5 °IF, 20092 62 2447 215N L2
+ 20102 TIE, 57 FHE 2371 =71°IM 50091 =E HS0| iT & HE
« SB, BEAT BE THOE LF2] Indispensible Certi. 2 2!I4EI7E U= BY

[29 2-16 IRIS JA=AA 54]
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RIS 58 Ah= v a9 Zed, iR JASAHS Ay 4] —
AR el gk iAol A o] gap 24 R AE —

3 #AAIRIS DB 54 — A&H 7ds 919 BUHY —
AAE sl AAE AAA HY, AAA ZRANE B

o,

Surveillance

inyoice to client gy

RIS certificate

evaluation

auditor
evaluation sheet

[29 2-17 IRIS AT Z &2 A 2]

= FRAASAAANA A7 H o2 #E3t= ENTHoly IRISTHH S 7
G HFE TAY9dE BT 4F SARTIHEA FEL e
o, W AsAF/ATARAE Fo FaTHesE 1 98 FP5tn

o
=

O

gEtA, Sl ALFY FesE, 9 =EAFEY aUWHEE HE S&
A= ENTAH 2L IAANIFHAA T4 de= AFZEF] 7
dol 7hed AE AFRH FFo] &7HH, AAFFAM AMASL §
= 7IE# o2y E/SExA F9 ANH EAVITE FRE FEH
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=8 Ax Azt A A e ARAR F AANEANAERE R
T A, AFAER A dixA At dEE = A

AR HAxEd7)4dA A (Railway Technical Research Institute)® 19861 12
2 10¥ %4 (Ministry of Transport) 2tsloll A W3 A=dwd F3HAT+7]
HomA 19879 dEFTFHLE w5y FdEHEA WGty ojF Ao

H, o] % H=dd AriEe] AT NE &80l FHaAstt RTRIS 8 A

B oglen, 53 5] SN F RANALE ol gehel, Aal Ao £ FE A
R 5 BRE ANBAEY fUe AsHon Fasty ddl FEU 2

Abaut T,000krm, or 359
roube lengih of JR Inas runs Sough
arnns whers hedwy snow is commaon
The Shiozaws ancw tesling shaiion
pefoms a range of bests and snakms
on he phenamana of anewicing and
CEASIGr PronErann mens unes.

1t foks

Gatsugi anki-sall lesling station

High-speed rotating
dish wnit

Tha high-apeed ratating dsk i . |
unit, which Fas & dismeter of In cosaial arees, countermessunea ol
am and B8 inEAked. in & sat damago on alsciic fscltes am
- tmparaure recruied. Al e teating slation, e
SOFAtOn. TOARIRE a1 UD 10 . 7| ATAI is engaged in development of
200kmvh to simulate the deenage-proal rafey wing maleriala
SONGNIGNG CCCUITFD undar and instingireseanch 10 provon sain
ihe car body at -30°C 1o
L]

N
i B i |

chirrege on Beding wines.

Wind tunnel technical confer —

A frain Speods normase, [ bcomes 4
e arvd rns irgortan| 9 reduce the PR oot R
agrodynamie trag and nolke gananated = ﬂfmﬁﬁfTﬂﬁi’w
by Mgh-speed fains, To addross this Ui v

Izsisa, e HTAI Nas &  lage-scals
kaw-rcise wirkd lunre, the fangest of s
WIngE N the  worsd, which  cleimes 8

low-npise - performanca af 7B in § 2 B . N
So0kom'h operatiaon arc Bigh wired selociiy \ Miyazawi Tagl CGenter .ﬁqa
oharscherstios up to 400U ' HiADE Dty WEyareld probectam i 2
| Himo civil engineering lesting
station

An lrain speeds and the nequency ol
operpton Incraasa, tracks sustan
man: and mane damoags, et the times
allocatec o  mMairhenance  wark
| substantia®y decreesss. The Hina
|ciui| anginsering testing station is

12 mrd L b
inle track struciures thal reducs ross,
I wibration and maintananoa Sosks.

Dynamic track-loading car

—t | The chymamic rack-ioaring car sppies

. 5 | | static and dyramic awe loads io

e Cp Soction Reas] Menfy e aemoyrams oS eRE. S DEGIIrES v | tud-scate tracks. It plays an impoant
| |mmds In the wweestigation o the

| mresilnmant rrssmcferictios of helast

| racks @rd  confrmation ol The
| durabifty of new track struciures.
|

Gk ep e Es e mcdad sy & : T [y (g £ dnes | & Cymarnic irmck-loading car [CrLOGCH

[19 2-18 & RTRI F8AIAAA, 29 2 7] Al s, A7 A4l
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@- Rolling stock test plant @ Brake test stands

The roling siock test plest simulates the  conditions The brake performanca test stand and 1he-disk brae est
of rinning trains and tracks: at & maximum spmed- ol stand are ulilized In onder 19 davebap high perfonmmancn
A00km. Thiz enables tasting of conditions that Gannol brinke sy sierme in B BTAL The maxirwm train volocities
be tested on-aciual linss and thedlnvestigation of reatan tested in fhese pquipmants ame 00k,

affects and problams.

o RS E ok beal plan

o Braka tas Elarcs

@, Large-scale vibration test machine @ Wheelaet fatigue-testing machine
Ths 5 2 lage-scale two-gimensional vibeation  test heeset faligue-testing machine, the only: ome
mechine to simulate earthqteke mation with-a sesmic IJ-‘ [‘IE ind in Japan. is used for fatigoe tests on actual
Imtensty in'the orderof ¥, with strociire modeis, actual whﬂsﬂal The wheeiset, which |5 ncorporated into a
fracks and trucks. IF has a8n excliation: strake: of <300 truzk; placed on the rall-wheed and subjected to vertical
e and maximum |ead of S0 tans I Eddifion, it has and l=teral k:-adg;.@s rotated under conditans aimilar io
adonted a Moating foundaton 0 considaratin o the those faund in actial Amnbng.

naad to prevant influence on nearbly mskdancs

el

he RTRI 8 impie s (acala 18] o
‘l}é?ﬁl 'Buuj:urgﬂw?'a? Fann
i e tunials ol

el M ﬂ&iﬂ '
eerstruobid tunnel Thi lesting rﬁié’hmilfﬁu‘fa'éﬁ'ihr-
Imeraction Betwaen fhe groaung and lunnel lining and
orables thrae-dimensional tests,

KLl v e b ling recs
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[Q Station simulator

This = 8 fecily to lest passenger Now and ihermal
geoustic  enviionments related fe the comlod of
passengers idifMcull o implamant al actual stabions

F kg A B

@ Rail relling testing machine

The rad rolling testing machse is used to check the
cantact rofling fatigua charecterstics of mils. This is
done by recipracating the rall under test in & horzontal
direction (within 1m) under a vertlcal lcad of wo o
S00kM.

T ——

@um-wam rainfall simulato

fiﬁﬂﬁ&r ali-tﬂ':parfelm ‘Elope
Eﬁmﬂﬁﬁ anﬂwuefr&ﬁ’m'pafmd mnmﬂn

_39_

Currant collection testing
equipment

Thecurrent cofaction testing equipment that anabyzes the
characieratics of The ovarhesd aontact line-pantograph
syatem is composed of a 500m-ong track and a truck
whitch Gan rin af o masimum speed of 200kmh mounted
wilh i raal pantograph

Aument cofaotion Leing easnment

@' Railway roadbed testing equipment

The railwsy roadbed testing eguipment is used to
repeatedly apply simusated trein loads on a full-scale
roadbed or track. This contributes significantly to tha
developmeant of new roadbed structues #nd roadioed
nprovernant wark a5 well as investgation inka the mud-
pumping phanameanan

o Pty osciosd Inaking scpiprent

KTt nod fani



g, Wear test machine for current collecting
S materials for high-speed railways

The woar fasd rracking foe currentiaolleciing matesals for
high-spaeed railways is usadto fest and- measing the fation
ardd wear charactenishos of pantograph: contact sinps-and
contact wirs, The testad coniact strip, which is pressad to
tha copper pleta on the roteting cisk; slides ata measimum
gpaed of S00km/h underan elestris tarant lowlng betvsan
b caiitact 5‘1l‘1p aridl e simulslad-acntne] i

Conbiact #1188l piscs
ek GOl Bk hoikar

¥

&Ny Aol 1nbct e Ry TNl oofectng maenias for P s
: :

@ Croap force lest apparatus

The cresp force st “apparatus-is dsed to mMo&ET
tha creap force between roding wheal and rail, that
significanthy influencea the motion of roliing stock. 1
enablea measwing the wheel nad and the creep force
oy uging actusl axies unclar the differant positions of
axlma, various sSpeeds and differant loading conditions

b e ke (B4 nepambuis

dArmeata ol the o corton, Smdmse

[19 2-19 A=F
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[i) Pantograph testing equipment

Tha partogranh testing souwpment can test any kind ol
pantograph toevaluats ite oument collecting pedormanse
and the durability up to 300kmMhe & rotating wiwel with
capper bar slmulates cverhesd contact line,

ROy | B g S rnarT

Supar high-speed train modal
launching equipment '

Thi traln ard tuninel mode| festing squipment simulales
mﬁﬂw MCILETIonES, o -IrgdLiency nodsa and other
aahaeNamis phenomena generaled whan a high-spead
Irain entees @ bnngd, b launches 8 modal traim {scale
1480 to 1100} at 8" measdmum speed of 500 Kmdh into a
20 m-long meesurament saation.

e Huner high-spoed tar madal lamvding eopdpiran

@' Ride comfort simulator

The comfort In passsnger cars s affectad by wibration,
noise, TErmoeraturs, the vies Trom the windaws and other
anviccamental factors. To Investiate he effest of these
fectiors; the rde comford Simulator comprahensaaby
samilaien (0 environmental factors o and outside
[RISSENGEr Cars. '
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= Attractive Railways(Rapidity, Convenience, Comfort)

* Environmental Friendly Railways(Harmony with the Environment)
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Ride comfort simulator Wear test machine for current
collecting materials for
high-speed railways

Contact strip test plece
and contact strip holder
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Brake test stands

Station simulator

Super high-speed train model

launching equipment

Large-scale vibration test machine
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(WRM) for steady-

state and dynamic
curving tests

|

High Tonnage Loop 3
(HTL) for track T~

compeonent wear and
fatigue research,

Tight

Turn Loop(}

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

Precision Test

Track (PTT) for
vehicle testing
on perturbed
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Track Research Laboratory
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S HAAZIA HH, o] FHE o] &ste] AAAWYEE dod|e 2o fgigk A

T ST Aok EW, GFd 95 S Uiol AU EYHYL wA}

[e] H
T 4 Qow, olgud N# AT A= st



Mini-Shaker Unit i Rolling Load Tesf Machines

[Z2¥ 3-35 Mini Shaker Unit¥} Rolling Load Test Machines]

t}. Track Research Laboratory
Track Research Laboratoryoll A& AAl jF&e] Aol di3gt o]l Fsts 2 do]
T2 7Py ok AFel oS st EE
9, 8 Sol 3 ZHo] rhestth 3 AAlE LS o] &3] gy %
AEHoIA S )

al
ol e vhys AFE Faska vk

2}. Component Testing Laboratory
TTCIE= #2118 AdAdddA st A= 2 AFFAdF digh A5A

& =Kl
Faem ol B D xray 5 O FHE olgale] A F S o
3}

l‘l.lO

e

u}. Track Loading Vehicle
AZ=Fzo] gk ks A5 Faqst7
ko ol WAEE AmTRe SHE
Track Loading Vehicle(TLV)E 7H23a}% E}. —’Fz—‘,
of A7PEAE Sl ddel TS M g don, /Y FSAL A4S
&l SESHE 2o FFo] st d A k. @A TLVE s
/A9 HE EA g ATE fste] A&EAow g Aol FFEHIL AU

;»4»3}04 AAR¥} TTCIE= # o o]%
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[1¥ 3-37 Track Loading Vehicle]
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4. "[FECE 25 AlBTRH|

2 Ao e wE/EAME T B§5)
7 Ad gujse] d& teRsi
o] Algle] A@ATe] o3 FaAHm 9oul, AEEere] AL VTU,
Simuloader ‘s RSl A FAR7F £33 oF 5100m2 T+ R 9] Rail D

Laboratory %, @ 71 AW AdAAEAS ®BEst )

r2

T Al @ 7gH] H A
SMU
VTU (Vibration Test Unit)
2| ok Hof Rolling Load Test Mac

Bolster and Side frame Testing

Squeeze Frame Test

7}. SMU

Simuloaders= railcar4l, 1&atdF B 7 AR F=dd A 4 =
g7l g #AFH Aol M-

railcars, 7]¥%AF, W2 Edjx A4 b5 vz 3 74 HEEd AMEHH
ololo] utabulE Ao} Abgate] A 2o carbodyS £38| carbody EE
2 SMUCl A% ettt SMUE ¥ =E §#o] 750 kilopounds 2 12214 ]
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[2¥] 3-38 SMU]
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Y. VTU (Vibration Test Unit)
VTUE ZAFE Ao S ALEste] AE A7]o HExw BF

s 2o AA S AA
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)
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k=l
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™

o] 229 %5 EZ gpacings ¥ F

el
dlof TS ol 913 ¥ Folt AFololHE e d ARk VTU

3 45 RS 24T 5 A s e EY 74 4
5 YRS FHT & vk

g
q

[¥ 3-39 VTU]

t}. Rolling Load Test Machine
Rolling Load Test Machine = #d g4 &9 rolling 3}
o HFH AojE Fd FA7F & 1d AEs A T F A HEAEE o
F HE SHH Aol Aol we #d Adto] WAskE H
L2 olsf = ojold S Stk FHlE EF jointst T ® 2JES] A
Q

ke Fow

AlEdoly &

of
ftlo
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2}. Bolster and Side frame Testing

660 machine & HFHE A=+ F 7l 33%F =9 AH-F9 AFFo
olg ¢} A H Urt. FE AAR EF M-2023 M-203°] wet 27, =W
gelel vz AdF HEEE Fdqste o AFGET dFololHe= SHdA 2y

Y Efo] - = HAEC i fd8e 2 stes 74 @ ¢ Aok

I

u}. Squeeze Frame
squeeze test AT 7= HLEatgo] ¥4S FI B+ dd AZY =oloA

= e A&7 fa dAEAT S8 AEA, M-1001, Al 11 4, 73kE A
= qJ

==
)
3l AH]~ Worthiness HAE 2 22593 AAR £+ Ap%ko] uhz}
g HE Hol HAE =55 TASHE o AHEE
Ea )

We 2E S840 45 4T HAER T S

= olvA #e (CEM)

[72¥] 3-40 Squeeze Frame]
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324 ATjlP1 9! T2t ATflo | APPLUS, ZES Porto Cffed

1. AT APPLUS (REINZITME)

7} L

27919l APPLUS(SHAFAZAE)E= 19079 Hx=2 AdEglon, A
AFo Fe|R 157] Fhtore] AlgA o]l Fu Tt AR FA7|HoR A&
Mo gEo orprt H WSt HuTh EUARS] F11sAE7|Hez
A A, 714, g8k st § 1571 FsHEokel digk 71w F, A1, R&D A
E Agetar Advk [27 3-41]e B5o] HA WA °F 50,000m2 o8 -/ ¥ o]
ATt

[19 3-41 APPLUSS] #7]

A T2 EoF d¥se A= H AH2< Spaind 1E
= ?a’

T AAASY Sl 9
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. AEA @
APPLUS Test & Research Laboratory: HE=7+% ##d F2 vz o3
B2 AaEe ZEEa o gt 1500ton UTM= E
9% gE MISAE BulE F4Helde BU 3
|ES 100%E EA-sta vk 1907d A -l v
.
2

Fek TR G Y P AT, AFAFS

o

(1) 1500tonf 95 A& 7] (15MN Universal Testing Machine)
O AZE7E 2 oF 709 (7THREE)

@ AY Aol 156m, ¥°] 20m

@ ASAFY ¢ +- 15MN, A& A o] 8m, Zo] 12m 7}
@ A3A7FEEE A, oI5, gl S sA4AE vk

® FhAn] Ab%F : Zo] 15m Base Plate, Z©] 6m¢ foundation

[29 3-42 APPLUS®| 15MN ®HsA] & 7]
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}+= Portal Frame<
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2 olE7tE

Portal Frame

3
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7}

[1¥ 3-43 APPLUSS| #4WHE 7|5
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(3) 71E} A
1 9] APPLUSY Ax 2 Aduwk 128 AgAu]= vS3 2o

e 0ton A UTM (3, <14, =)

-

o H| S A7 (torques lton)

e 100ton AFAI&7] (12m span)
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[2® 3-44 Porto e} 72 d 5 A74]

3

% ‘Dynamics of High-Speed Railway Bridges'&t A s}ol -
He n&dE W #d H dETHEo] AAES e AWyrt xS e A
ARl gt AE7h= A9 Ladislav Fryba w4, Zak2s SNCFe /€
g 4721 Philippe Ramondenc, 2391 ETSI thdte] Jose M. Goicolea L7,
W 7lo Ghent W 3¥e] Philippe Van Bogaert 39, X2 Systra®] nlakAd 7
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325 H : S BIYEO, HIEE'E DelftwtH

7} ) &
B3 (Munich University of Technology)®] Chair and Institute of Road,
Railway and Airfield Constructionl A= HE-gst Fofe] AFE 40 oA+

T8 23 Ak G. Leykauf w5 ZF=2 sl HAsE FEHAAEE T

T
p‘g
)
)
rot
N
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i
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=3
ftlo
fa
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ot
)
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.
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lo
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Y
offt
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Y. F8 d7EF

A2 ®HalFhe] Chair and Institute of Road, Railway and Airfield
Construction®l Al F83l= T8 AFHAELS v 2o <y 3-3-43>
of Ve wie} o] o] & AWAE, AAAGAS & SHst] FAHA F
ZES FEsted 1 545 Fa v

» 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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THEORY
i dasipn) INNOVATIVE

STRUCTURES

o
ol
jut)
re
4
%
o%

[1% 3-46 ") H=Fof

BE B AIFEAH

A ®FEFHe Chair and Institute of Road, Railway and Airfield
Construction A7-40lA = A=ESZoRS}t Bhddsto] a3t 22 F8 A% T
Aol g AA/F4 Al = A7 BHAAY AeHI FE o] F9

=

A|aL A

= Rails

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

= Sleepers

= Sub-ballast mats

58 ARARe FUATHEL ALAALA AFEY BH 2 4eAste
S e et 2e thkd G5l gel Ade] FaE olvk

= Longitudinal rail restraint and torsional resistance
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= Effect of repeated loading
= Electrical conductivity
= Attenuation of impact loads

= Clamping force
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BN A s AR W owwe] ABEHE AueA no 4

A syl s AlEtE Al ol

[ 3-54 AdE A= AsAI 7]

2. HIEE'= Delft=H

7F &

9 e F(Delft University of Technology) Road and Railway Research
Laboratoryoll 5= C. Esveld 245 52 AE=dd F37|3, A4 53 A
Astel &gt A5 Fstal Atk HZole TAANFY] BRe A AEE
A, HE e HAs 21E F Aol S EAE9 embedded railell o g
A7 F= o] Fo|A L Ut
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g F8 AFEE
axegdel A%, A% &R FE0e AdA w3 FES 904 7%
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* Pandrol(UK), HSL & DSM (NL) 5 A2+ A3 7}
=32 A A 2 A=A

» Embedded rail A2 A

- A2 F3 A=

gt Alddo] FAHEYE drh T8 AUAHOZA theFeh A A9 of A~
EFEY A Ase A A= A, g AdH 48 FASAIHe] T
i 9lth E3], Concrete®} Geotechnical Laboratory® 7-¢ H&= Sl
de AnE Bt el UM e AREEY APAoR #uEE A

of thalA zheFstAl A lskarAk shoh
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(1) LINTRACK

ERY Az dig BV AFES 9% AnEA dxEIUe dds
W59 Road and Hydraulic Engineering Division (DDW)9] & &4/ = ¥ o
2031, ER¥Folt SHHdAmd g Y wEHETE ZAFoEA
ruttingely g o] WAl vt FHo] bttt e Alg 2 Ao

7} 7bsdte], MRS V1%, A, Aleyd #EE AEs AT 5k 59
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[(21¥ 3-56 Embedded Rail A& 93k A 3}4=]]

[19 3-57 A48 o] 4ol 7hedt AsdA ]
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CREICE Y
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Geotechnical laboratory

R A
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Concrete laboratory
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342 71]

[1¥ 3-61 Y HaX
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3.2.6 A I°f : RRRI

1. B{A[O B3R TS
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4] ATE EAAvpe] 9] x| skaL
AE A o= 57¢] F<A(Shcherbinka, Yekaterinburg, Irkutsk,
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°

. iAE
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U, F8 d7&8F
RRRIE= # Aol vt Hx=ar 267]=r9] H=2EAA9 EHAAE o] Fo #d
29 2 AFHAE Fsta gorn A HEATE (International Union of

Railway)$} <A F3}& <3| (International Heavy Haul Association) 5ol A
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Fus) FEota Yok @A eAFAEAT U] FHsn Pt ATR
23t 2,

» 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

[29] 3-63 High-Speed Bogie]

[71¥ 3-64 Traction Electric Power Supply Control System]
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= Developing
- track structures, repair procedures and technical facilities, track
maintenance mechanic tools
- 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

[1¥ 3-65 Automated System for Real Timetable Record and Analysis]
= Searching

- new technical and technological opportunities to improve safety

conditions
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(a) Wagon Retarder

(b) Railway Crossing Protection Facilities

[2¥ 3-66 Safety Test]
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Chest 2o tdd Fue) Agantsel 450l vt
= 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

[1¥ 3-67 Testing Loop]

U, A&FPAE A
DEFYPA PGS dHdstd 2o zZA st AgxzAS AT 7 e A
Ay BS54 o2 FAHY Ada, Ho 250km/h(tangent section) F3x=71
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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

[729 3-68 High Speed Testing Line]

3. AEES B 25 AlETRH|

—t T e b

RRRIS| =525 gy Ag4de gue AL 4% og 44 - %
4 ARe A5z olFold om ik Ban AP APARE o g3
S5 3 ek
bR - EA AN
AETAE A, 23, AAT, A2 5o thatol FLIAE ol g3l 4
4w BYRENYL AAda Aot
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(a) Dynamic and Fatigue Test Machine

(b) Universal Testing Machine

(c) Testing Railway Facilities

[71¥ 3-69 Static and Dynamic Testing Machines]

- 109 -



1

&7

454

=70

(29 3

N
)
)
ﬁo
=
K

ﬁo
B

T
B8

R

A 2k A ol

= O
|

WA

14

A

]

o7 HoZY,

[=22] 3-71 Delta Installation]

- 110 -



2}. Experimental Loop Laboratory

AZESY #dE dY, &89, ballast, fastener, =%k ¢ A

AR s AEFPA A 22 oA g sl v

(b) Laying Track Panels with RC Sleepers
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(c) Fastener Test

[729 3-72 Experimental Loop Laboratory]
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U 718 01%‘

@ 1971 71#H A 974 @ wEd
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® 1993 =7}7]#2l Czech Railways 2 %H % Czechoslovak Railways

® 1995d FJAAA7IE AA
@ 20044 & F71¢ AA
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HEohs ASER, S48 5 T - UE A7) AFS 299ehs ACSER, ¥
q4& %3‘712 AAlE = AGEY 9 wrtE & AlZS "@dets SISTEC 235
E3Fete] F 4 ) EFE FAE Uk SHAQEUALE o e|ol #FAtel] 9]
%]8lo] Environmental test chamber, Stress screening system, Conditioned
shelter, Space simulator 52 FHE AA/A 2 7S HF35ta 9gon, 53
FTgo7 AEEE ¥ cooling and heating MW E AAT 4 o}t e
B th(Ansaldobreda)s= =Wo] 283 Fo] HLxgks AZtsts 3AtEA A
A A AFS on-sitedl M AHF HFA, A5 A, ¥
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e
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U #4494 298

ARG E FTARE 4% S22 912 8 MEdor AeHE 49T
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332 AMgTeH| By

7h AUE SF Y
(1) A<
Alg AW 0 6m(W)x30m(L)x 7m(H)
Anla 0 12m(W)x20m(L) x11m(H)

Hy|H(1Z)
20miL) = 12m0W = TmiH)
12m = =
Bl == NSUE 2BY 7
HZ e =71 =7 Ty,
= =c jc'r.:dr A
7| HE B
7|
: | ME 2
- | HE i | 30miLY % Bmiw) = TmiH)
[ 26m{l ) x 3 2miw) x 4 3miH) |
2L =

30m

[ 3-73 @3 1 d& A B AT wjx] FHE]

(2) njeld ARl

(29 3-74 2o &858 ofa AR
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AthE 4388 = = A Testing Chanber, A5 AY], EF2%

T AW, A/ Adu 2 g BEAREHIE A ETE Y

50760 C7HA WAL 5 dom AdiEFEs oF 10098% % AlojetAl F .

HU Hd S-S 316m/min, 23> AIZFE 1002 /mhr, 3=+ 1120W/m
T

THA = WS A TgR @30S 48

=
Lo
rfo
i
rl
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jai)

rE

o]
2R

(4) =9l FAPEY] Rad g

<E 3-6 o] FAFEH BgdE>

T Canada Austria
5| <] Center for Surface Rail Tec Arsenal Fahrzeugversuchsanlage
7] Transportation GmbH (RTA)
3 Technology (CSTT)
National Research -Austria A +4-2] Rail Test and Research
- Council Canada A+&}7] ¥ GmbH®}o] A EH & &7+
- -Office for Research and Experiment
(ORE), International Railway Union (UIC),
Austria AWAT T SAIHSE AT 75
-~AEAE FAANE 71587 FFANY T APAE
T8 AR TFERAEE
A4 -XE A%
) AR o7 R e s
~Wheel/Bearing *] %
71537 Al A
71587 T AT A -y 7S5 T TE A
(30m L x 6m W x 6m H) -4y 7158 THAE T
-W-5/38 A5 -5 =7 (850kW Z 250kW ZH1d))
-4 T FA -~Ws/3" AT (FEH-sk 6200 kW)
T4 |- w77k WS A -zl w77k =R
= 7Fs RUEE A -4=37] FHEA
-AS A (190 A1) -ASAA (1,000 22)
-AlEg dEes (H -AEE dEes (Hd 4000VDC ¥
600 VAC % 900VDC) 3000VAC)

- 1238 -



—e % BloC - +55oC £ 500C ~ +600C
-F = -w5 FHd 98%
~73/7 5 ~Z4A/7F5 Adl 80 1/(hm2)
oy A4, A4,
—EjoF AR 250 T 1000 W/m2
~%%: A1) 300 km/h
~E 7 850kW 2 250kW ZH o
z; 196013 T Fuk TZ7)7k 20006, ~ 2002.12. (£3171€)
75 _
o 6,500%F Euro (=784153 9441

= 5000mm (W) x 5000mm (D) x 2,970mm (H)
A ZFHE 5000mm (W) x 5000mm (D) x 2410mm (H)
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Chromatography/Mass Spectrometry (GC/MS), Ozone analyzer, 2 A ZF 7}2~4

¥ RUHY systeme] EAFUE FEHD, 444 % BFeGRY FUR

1

Micro balance, Aerodynamic Particle Sizer (APS), Scanning Mobility
Particle Sizer(SMPS), x4 A 2 S0l =4 systemo] 7% AFA
= AgdelHE AAeR 5Tt AA do 844 dE EdFS A
Aol wel 718157 AP 0572032 x£d o] 20040C (HEE ¢ +01T
at 25C), BFE 40780% 5 LAsHA FAHA dArh. SHFH g2 w71
FEHE FAEM Ve A7 e AAFFolstE AlolHt

(4) =] FAPEH] Bgd g

<3 37 =lle] FAREH] B dE s>

= /< = Exd
F938 7] = (GIST) AEANA7|EFT AT AAIST)
7] 7+ = 27 731 9 (NIER) A HE 25275 A (JARD
") =+ California Institute of
Tech.
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4.1

X
SEAEE

' ES

= e dYd =27 A8 7| (Hydraulic Rail Weld Testing Press)
- Main Fraim :
2,000x1,100x2,200 mm
- =33F 1 200 ton
FaAd - AF8gPA 200 mm
- ¥3¥AE 1,000 mm
- 7Fd<Ex 0 202 mm/sec
- 3445 0 15 mm/sec
- dd §RHEE =33}
£ = 3 Az g vy =4
(84 5003 vt} 13 AlE)
T8 5 610
_ o . 1
S £or84UE @ 160 liter
ARdE 1998y
) 7H4 ok 0.69 4
2y PE-200
A| ZF A} L.GEISMAR
H] i - 3tz MY EFS AU E
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- Main Fraim : 60 ton
4,250x3,100x3,670 mm
wAE 0 2-200 ton

2 120 ton

[o

S A A b
o X of X
=3
ol oi

244 - a7 : 100 mm
- P4 0 £100 mm
- wAZEAY : 600-1500
mm

- dd SHET SRS =
PR HEEs Ao Ay

- gHEe QAS ZEA

7

- FYFUE 630 liter

Fa - 7hH s 1850x1200
T E - SAEA
: PHRLM 200/120-15

AAAE 19984

mdrg PHRML 200/120-15

AZAF | L.GEISMAR
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IS U
A

Al A Ao =

[SECE R %X}S’J

A+

= As5HIAEY

Hu&EE
Ao) PEEY -
Ao FEEE

AR Gy

]@ﬂeﬂﬁ

420km/h, 1900kg-m?*

A FEEA

A AsEA :
23 AeA &
g9 A EFA G

Flywheel Inertia :
© g700” 21120mm
W(o >1500RPM) :
J Al ZH(at 2500RPM) :
©4LPM

—r/\é

: 540HP

2527Nm

: 2500RPM(400km/h, @860mm 7]<+)
25000Nm

-2 30kN=2

2 0 60KkN*2

© 98kN

1860kg-m?, 400kg-m?, 100kg-m?

2+ 30%(1900kg-m*7] <)
3 (1900kg - m*7] %)
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© 16800m®*/hr (¥4 30m/s 715)
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S W oI
PEE s kw4
T W T WA X T ~
ZﬁE _— K
wooom VM Hp Nl ® R N T
o Wo Mk T K| B WP AF R T
do T WM T BT oop W NE R
| | | | | | | | | | |
Hin
nze)
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2007-12-31

3. EEBOIRTAIET
Driving Gear Tester

vl ae

)] x}_

ilin

!

ol o
o <

Mol o] 4
7 1o

: 1300kw (690v)

- &= : 57000Nm

wl
PN
A2~ 14

S el
D AE R, KTX, G7T347]

=4 (Tooth Clearance)
=
T-& 52 E (1300kw)

- Dummy Gear Box 2%

A

2 Y ZHA 28 (40RT) 14

)

of)

Hr
;OO
BH

=
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4. ATHA G

Spring Tester

Za] e
°T F20079996
HE
AS5L A 2007-12-31
AFE o X =
Aoy | EEAAUAY
(gk=)
Zdvy Nk =
A Ao EY A
A 1, 22 drtea(=xy, 9y, 245 ) g 54
2 4% B4 A ANEHA
A GE |- 2xY B4, WA Y
- A 54, WA
- B4, M 544
TAEHEA, NSRS AAAR(EEY, A)5H A 2
Al =]
nawy | AR
- 2 A, =5 dAte A 54 AIY
- dA7t8 A gAks 2 FE S s A5 A
- KS M 6745 =28 W3l a5 53
- KSR 9234 Ad=x5E8 od 2y
- KS R 9243 H=x#g 7|22 8 A
- EN 13913 Rubfber Suspension components - Elastomer -
based mechanical parts
- EN 13802 Suspension components - Hydraulic damper
F8A% |- 227 A

‘AdstE L A 40, 7 108

vl Fofole Wl ¢ 44 150mm, % 130mm

‘58S - 4 2Hz, 25mm, % 2Hz, 50mm ©]%

AIRAA  ZY/ AT F 2xE, FU)AEY Fe] 9 a2
Rl
HAH A7
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‘AdatE  3E

WS o FH g 200mm

‘=2 A% 10Hz, 10mm

‘A A 1323 A9y, a9y, AANEY §
- 2xy AR A AFoely, 3 oGl o] F

- WIAIET]

Sk
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5. E{TOE A |G

Pantograph Tester

A 2]

°c F20079994

HE

H =z} 2007-12-31

A = 8] A} F5-AE=)

mavg e

A L B
AN ZRE DAl A9S Sdste de1A=Ze] A,

Ao &%= A 2D AeAd To 45 AYEAAEY WS AE 2
WYY E s AF H7F 59 AF/NES §3k A
SEEEE B INE
_ Xz 3

Nage | SN
SRUE Ik

= L=
- EA4 A9 5

- WY 2z AR

‘A 20mm, 100Hz

‘Load sell : 07490N

‘Servo Motor : AC220V, 800W

‘Lead Screw : Ball Screw, BNF4010-5

‘Electric Cylinder : 40kgf-m

‘ol At Abs g A ¢ {F9 CLAMP WA
FoALE |- E Y WP AET

‘SHAA 0 20mm, 100Hz

‘Servo Motor : AC220V, 800W

‘Lead Screw : Ball Screw, BNF4010-5

‘ol At AbEargAaA - {§4 CLAMP 4
- AHY 2 E AR

THEE AN HUUFEE 50G

‘TR 7] 0 8= 20kN, HAFE Imm, FH o3 50Hz
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“ALlAlA - AML/E+100

ol tAk A A AEA 1 {9k CLAMP W4

‘Service Block : Hi/Low System, Accumulator, Filter

‘RE 5 ¢ 82 Stepping Moter, A o]®A] Pulse Ao,

z-$-0]5 +400mm

- Tester Load Frame & Fixture : 3set

T E - Electric Control Console : 3set
- HPS : 1set
o|71¢

o
ot
g
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Propulsion Equipment Performance Tester
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T ol | o= ok S S Vi R
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1 X o N N S — 0
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R o) - N = g .. .. - N = N
= Tdx w2y, 8 u 3
= iy BEwE S WISy 2E B < 5
N & ! = PTRW_HLA¥ By wg o4
3 S | o | | P [ PV e F_WSE R O
2 — & ~ e — o - ~ .o B < Iy of K N =K
S | L || 2w RN ] Y R 5
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7. BRIFT| g

Traction Motor Tester

Ad]

i i . F20079993
H3

H =9z} 2007-12-31

|
(
T

raction Motor®] A sAl S {3t A =3 &
7S FAste] Traction Motore] AwrAel 7)% 31}
AeFga e gigk SAAES T3

de71e TR Fok o2 =35kl Al

o
o
—

o N
o o

R

_>|“l_'4
o
s
™

=~ A
O

(

ot
o
8

v
2z
@

|
re o 0 Hojoe e o 1o
Ao B HE|L K1 ooff K
o, Jm > obofr
N ox o
rfo
M1 o
2,
oy
>,
o)

o
i)

&% 22000kVA
g 500kVA, F3hi g4, A4 87F 22000kVA

|
SRRk
5 3
< «
w
~

2

st 7] 1 660kw FHTE=HE 7] 20

o1 : W Aol olnlE

oA 1 EA/E& Ao

% 5000RPM

=83 : 3000Nm, 1000Nm

- A48 ¢ 1d @5 660kw, 3500Nm / 2t dZLA
1320kw, 7000Nm

- Rack Mount PC with Windows OS

- PLC Base Local Control System

- Data Report / A&7 =
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Tester for ATC Systems

8. ATC Al&gT|
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‘VXI MainFrame, Embedded Controller, Switch Matrix

‘Digital Oscilloscope, Multi Function Synthesizer, Pulse Generator,
Dynamic Signal Analyzer, Frequency Response Analyzer
- ATC 23715244 H] A|o17]
‘Pentium-III Dual CPU 1GHz, 256M RAM
- Rk AEEE A7

‘eH5 T A £200cT-73c

T E I
i - 2HE QNS B9 A
R R E i
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9. FILMTYA| CI2S T|ZA ||

Multi-Axial Fatigue Testing System for Rail Fastening
System & Components

Rl
- F20070224
H3
5L A 2007-11-05
Az A Hm¢
system(%+=)
2Ty i
A X3 Ef A A

[e)
AstE AFFUNE 4H R SHOR FA
=

3 wAste] A A
grae | L AVARAAAAIA 5 ALTHF] SRS wAse
vl B Au)= goadad Ao A A S EHo A
Z+e Apjol x|k AdwrAel HE FEFAE L AubREo] g
ZEAY B ARAYE £ 5 gl Fujoln
- AYAAFA JeAgad

(o5
o odt

jukcil
O-
D oy
59

I
: =
fr

e
off
o

ro, 2

|
ne e
ENURE !

Lo 2

SR
AP s

e

- Static force rating : *250kN, *100kN, +50kN, +25kN

- Dynamic force rating : 200kN, +80kN, =*40kN, =*20kN or
more

- 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%

- Hydraulic Actuator System
- Hydraulic Power System

- Control System

- Software

- Test bed & Fixtures

- Environment Chamber

e
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10. Ei% aisA 1T

Large Triaxial System

] e
° T F20090106
HE
As5AA 2009-03-05
FHKN
Az FRRR
system(g+=)

Anl=lhe 7h kS
A ] & Ef A A
ol EAAE, dAAEARS 2 2HARY AARE, sHEA, &
2}H] &= ’ ) ,
e A 5 BEA B A5 BHow s 2aNggY]

A a2t A9(UU, CU, CKoU, CD), A& 4t=94A8, A=

5, Kod2, =5AA(sZ2/5d)A1d, dd 2ol=rmHaArd

=
Ale g d=:)A e, T A== A)d (Liquefaction, Test, Shear Modulus,
Damping Ratio, Resilient Moduls), H A& E(FHF52)A o]
Alg, #H oA ge g Al (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, Wt #+3
- Triaxial cell : Confining pressure : 2MPa
‘5008 x 900H(1set) : Specimen size : 150 x 300H 1 set
for general triaxial test
‘7000 x 1200H(2set) : Specimen size : 300 x 600H
.1 set for general triaxial test & 1 set for frozen
soill&gravel triaxial test specimen size
‘900 x 1650H(2set) : Specimen size :500s x 1000H
1 set for general trizxial test 1 set for
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intermediate principal stress control test
- Oedometer Cell 1000p x 600H(1set), 600s x 600H(1set)

o,
H

4

Actuator(200kN, 2000kN), wWstW<3 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.

fl
ofl

el

o] g%l
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Universal Railway Structure Testing Machine

H]

_ F20090114
HE
5d 2009-01-20

A 2FE
T A
AEWHFRY AeFx, AF5TFx, d5AF 59 By == 4
2a7] AgA dgt A/FH AES Fds= AR =
2500KN 9] 7] el Fool g, 500KNS 43 HAFojolg 2 <
]
(e}

- 250%, Actuator®]
At =Y 38 FAAYSE 250kN, -8 FEHd
50kN
‘500kN 52 A Fro o] H :17](stroke 100mm, +10mm at 5Hz)
‘2500kN A A Fo ol ¥ : 17](stroke 150mm, +3mm at 5Hz)
‘Hydraulic Pump : 680lpm
‘Hydraulic Service Manifold : 27}
‘Controller
‘DAQ : 64Ch (EDX-2000A)
‘719, st=gel, Alol§ PCE

b

ol

Frame Assembly, Vertical&Horizontal Actuator Set, Pump unit,
Controller

Aa
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12. ALY SUNTGAIZ A|AE

Fully Integrated Test Equipment for Railroad Infrastructure

] 7
_ F20090145
HE
HE5AA 2009-06-30
A Z 3] A} MTS ("] =)
2dr 7h ek
A ] 3 Ef AR

AEws A=Tx AFTE, AEAE 5 AE A7) AFA
gt A/5A ANES Tt AlPARE gk gl wrel g o
AR &% | FF &= (@250-5000kN) S| A Feoly % {FYPPEZ HPEEHE
TAE FA7E Al 2El AR ewt AskE A2 olszd Y, Al
SA37] so® FAEY U= AH.
- A4 Alst 2 XA
- 1A (High Frequency&Long Stroke) 54717 A&
nags | =T _
- Quasi-Static&Pseudo-Dynamic A&
- AAIZE Sto] B2 =(Real Time Hybrid* @)
- o8 Ay FxE U3 ASAE
- 455m(L) x 144m(W) x 1.2m(T) €]
-9y (13.5+10)m(L)8m(W)2m(T)
- kY 455m(1)14.4m(W)1.2m(T)
_ ZH%‘]—% ]E_r_L_gﬂo] : x].z/\l o]E H_Q_ /“;dqu]o].? 250kN X
6ea, 318 FTHH stz 250kN x 3ea
FOAE | - 250kN s A FoolE 1 127](stroke 250mm, +12mm  at
5Hz/250kN)
- 250kN  s& A Fooly : 47](stroke 250mm, +5mm, at
50Hz/250kN)
- 250kN FAdFFololy : 47|(stroke 450mm, +80mm, at
5Hz/250kN)
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- B0OKN H A A FoolE :  47](stroke
5Hz/250kN)

250mm,+10mm,

- 2000kN & A Frollo]E @ 27](stroke 750mm)
- 5000kN A& o Fofo]E : 17](stroke 750mm)

- 500kN Material Tester 17]
- 2500kN Rock&Concrete Tester 17]
- Hydraulic Pump : 180gpm X 6=1080gpm

at

- Hydraulic Service Manifold : 250gpm 127§, 100gpm 197H,

50gpm 17}
- Controller : 4ch 47], 18ch 17]
- DAQ : 64Ch (National Instruments)
- 11 9] =g, Alej& PCw

54 Azelolg 2471, AANFold 37/, AuA@/] 271, A

FHE 22 DAQ 2 Ao} PC, WL HSM ¥ ¥ s=ael,
g 5 ouhey

994 | 449
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13. 14 #l&- ANETS AT

High Speed Rail-Wheel Contact Simulator

A}

o

F20090329

2009-10-05

FEKNR
system(3gF=)

a5 d

i ERLE]

27474

eI DERE
- A8 AU =
EEERSD
EERE S D!

o L2 2o

gd-2tg 3d A
e, 2k vhE AT
dd, A&

A, A+

jueil
ot
f

HAA G 24 A

j -

o

AHAS 24 Y

- Driving Motor : 355KW Servo Motor
- Radial Loader : Max. 180kN, *2.5mm @20Hz
- Thrust Loader : Max. 100kN, +7.5mm @20Hz

-107+100%

- Contact angle range : 073°

_30~ +3o

- Environment Control :
Humidity

- Slip rate :

- Attack angle range :

- SSpecimen : Wheel&Rail 30071000mm(diameter)

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

Dry, Wet, Sand, Oil, Temperature,

Base Frame, Wheel driver, Torsional loader,
Thrust Loader, Contact Angle Adjuster, Attack
Chamber,

o,
o

Environment Hydraulic Service

Radial Loader,
Angle Adjuster,
Manifold(HSM),
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Hydraulic
Accessary

Power

Supply (HPS),

Safety frame,

Specimen,

Fs
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14. 67 1%

CFE

6 DOF Shake Table Platform

) e
°T F20090356
Ho
AS5L A 2009-11-24
A 25 A (‘I‘)KN}:{
system(&+=)
ey W
Ao EY A A
~ AT ARG = o) RAF A
g |- EFAETEE 2 OVI FYFS AEAY
- FAREAY L fA BHEY
- A 6- A% AoATs
NRFE | Ew/A= ) rzAe WiAds 4% 2 AATHE 2549
- Zsd H9E  41m x 4.1m
- Ho(FA)AAFZF 0 0.1760Hz
B Wz 238 E 7% (1,440%)
- 3007320kN &7 o FrofolE 87] (H4, T24)
FAAY |- T8 FHSFUY(1T20H2) HUl7bEE  +0871.7g
- HYg 2E=Z3 : £2007300mm
- FHY 7 AEAIEME(FAFTA 25m7]F) 1,200kNm
- ¥ K7x % ZAREH] © Hydrostatic 2 ] A mp# Mass-Rig
— Sabio AlE 6= AojA 2~Fl P A E o
Hydraulic Actuators, Hydraulic Service Manifolds&Hardlines,
Parking Frame, Seismic Table, Air-Spring System&lts
e Supplements, Concrete Reaction Mass, Additional Horizontal
e Mass Rig w/Hydrostatic Bearings, Control
Softwares&Computer Systems, LVDTs, Accelerometers, Strain
Gages&DAQ equipment, Jigs&Lab Accessories
994 | dold
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15. &3228 28 SEE

Environmental Clean Room

] e _
s TS5 A
A5 A4 TEF
52 A -8
A 23] A} _ K
(k=)
mdy 7N e
A 2] 3 LA A
- HEAE dojdy e H 7}
S e A N Eoes
_ B3
P Bio aerosol 4]
- AR

- ARAA o FTA B

_ /\1LH.L7] Pl l?,/\%

- EN779 G4 grade, SPS KACA 002-132ZATSM D6670
A A5 - ISO 16000-9, ISO/IEC 28360
- JIS A 1901, JIS A 1902

- =71 13,000(W) x V24,000(D) x 3,000(H)
- & AW A 2= 11(24.5m3)
- 29 3 (20L)

_E_’\_.'ﬁ‘
- QA A A

- F

‘Scanning Mobility particle sizer
Hho] @ o o] =& B A A A
‘UV-APS

‘Bio aerosol spectrometer

N

fo

>

oS
|

‘Bio aerosol preparation system
R 2Rk

‘Ambient air quality monitoring system

‘Asbestos anaylzing system
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‘GCMS, HPLC, UV-VIS, O3 analyzer, Ion chromatography

SHFH 2 (class 1000), & HE=H (24m3, 5m3), 2P L ZH=
AW, 7F/ A A ], vlo] Qo] =& A A

934 | Ae%
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'|6 :KI%I Al|:|-|t=| y_r-lamlu-l

Real-Scale Environmental Chamber for Railroad Passenger

Cabin
i) 72
- F20090351
HS
HA5LA 2009-10-26
A Z 3] A} (FE el d (k=)
»dv ThekE
R T AR
- Aas Aol WHrd s Al
- A Aol durd T AlY
e | - AP 2%, 7F EXE AE
- AAY HE Z& BI AY
- Az NAE FUAs A AeAE
UIC 533, 533-1 +4 A&
A3 | ISO 7726 F2A A8
EN 13129-1,2 72, EN 14750-1,2 7172, EN14813-1,2 12 A &
- A =27] : 34L)x6(W)x6(H)m (A 8715 2 =7]
- 27(L)x3.6(W)x4.8(H)m
- a2 AL FE 0 -40760 °C
- a5 2 AL 78 109 RH%
- ZAY A% -10 °Col Al 10mm °o] %
FaoAE | - B 2AL 50071,120 W/m2
- 2% A% 10~ 15km/h
- A4 g 100414 A 2= BYUHY e
- 22 W 2048 BA 3 FEES RUHE e
- A4 g 24H" FA HE T A Ve
- Az Yo ¥ & =4 I
A Al 2~El
TAE

— Temperature Controller (-407-60 °C)
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- 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)
- A 37 A H]

Chamber Main/Sub Controller

EXs

el
Sy ]

R AR R R | ‘ I.
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17082 /ETH FEES Az

Catenary-Current Collection Run Tester

%}H]?ﬂ =57
HE
A5 2009-05-01 %/T
AN - A . %\\
A % 3] A} 28« A7)
(3H=) TEIPERE
SimpleCat-SingleA | 1
mdy rmPanto—-100kphLI E;, éf_kﬁ*F{& _:
M ﬁ'_"-__\__.-._]_-""_ :_Ll;:_
A EY A
- 4% JAd A= T el JAGH 2 Ad, A
- AR B 57 54 2 AlEAd HUt
- AR E w54 2 4 H7t
AugE | - ol ofa A7), AYUvEY T AAAE AH HAF
- AAAZ+E ez 23] JH e (o] d&)E 7t
- At 29 HE 2P Z 9 Real or Down Scaled Impact Factor
Parameter Study
- AAAZ-E e = Aol o] A ot EoAF
-y 1Y 54 F7F AE
A3 sE |- AAAE 2 595 54 E3UF 2 AR E3or AE
- o]d o= AF7V], AYHELY T AAHAE G Ae A5 Al
3
- T2 o] 1 400m(Td, ek 8 1435mm v AR
A=)
- &% 0 FHY °F 100km/h
- FHHA(H A AT A oF 6
FAALY | - FAHAHF AN A FX A 0 LIM
- 250km/h & A2 2D 250km/h+ 7Hs B2 7
- DST(HH oY 2¢ AA dxhE 918 HE B2HA
- AR s EAE 7hx A
- 300km/he =% e 1=
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- EN503170l] w2 H2pAZ o] o= AlF7]
- A AARE 282 A=g dygvEg #H
- 208w AFd EHIHAY &% 50 km/h)

-

o
e

FHAAHANAD), dadz 2 HE Byl sy agz, A4t
A ol o= AV, A EHIL
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18. LREBES WEXTA FoO=EH

Geo-Probe for the Close Inspection of Contaminated Soil

) e
o =494
FH5d=} 2009-10-19
A28 Engeos/Varian
(| =)
EPK-1,
L 300GC/MS,
450GC/ECD,
720ICP, 920HPLC
Ol F A (EYA =
A2 3 H A F gn))/m) o] 5 2
(ZF47171)

julss
“2
i g o
_0|L
BN >
~
o
i
o,

o
oo X
o

of fo

2o Jo o
o Sl >

off i1
ki

AA}

AL
,56071,600mm <]

5m 7HA A& AFH b

ilnEHUJH
o MM
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o
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>
offt
=0
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ooz X O 2 [Ujol du kUjo® ox
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SE,
M
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oft |
>

|
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