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Abstract
Taiwan Railways Administration (TRA) is both a government agency

and an essential public institution, but its organization still follows
administrative agency. So the ability to make own decisions of TRA is
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limitary. Because long term debt and accumulated deficit caused heavy
financial burden, the operation of TRA is difficult. At the present stage,
TRA needs to adjust the system of the organization quickly, transform
actively, and set up ‘“Nationalized Taiwan Railways Administration
Company Limited”.  Establishing the reform of TRA requires clear
medium term and long term plan of operation, full collective bargaining,
complementary measures, and removes the historical burden of TRA, in
order to solve the financial predicament of TRA thoroughly. TRA should
maintain nationalization, but reform corporatization, that it is more
suitable to the strategy of reform of TRA in the present stage. Short term
goal will complete corporatization in 113 years, and medium term and
long term goal is that TRA will be become “meeting social desirability
and safety first of the railway company ”, in order to achieve the final

goal which is the “sustainable development ”.

Keywords - Taiwan Railways, corporatization, sustainable
development
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Abstract

Rail transit is one of the fast transportation modes on modern land.
Compared with other land transport vehicles, it has the advantage of the
largest single transport volume, so the safety of rail transit is very
important. Track irregularity directly affects driving safety. Corrugation is
a periodic and relatively high-frequency irregular phenomenon.
Corrugation is particularly likely to occur at the turn of the route, and is
prone to harsh noise and uncomfortable vibration. If not handled
immediately, it will increase operational security risks. However, the cause
of corrugation is not simple. Due to curve radius, railway type and other
external factors, each curve segment may have its own characteristic
wavelength. Therefore, this study selects four curve sections on the main
line of Taiwan Railway that have been used for more than three years as
measurement sites, and measures the two lines of four sites at the same
time. Through the measurement data, we analyzed the characteristic
wavelength of each station and the influence of curve radius and ballasted
track on the characteristic wavelength, and then analyzed the wear of the
two lines of each station. The results show that the curve radius has a
significant effect on the characteristic wavelength. In addition, the
measurement sites with ballastless can also be found that both the high
rails and the low rails have similar corrugation trends. On the other hand,
the measurement with ballast track, the corrugation trend is relatively
different in both the high rails and the low rails.

Keywords - Corrugation, Characteristic wavelength, Curve radius.
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TTRREFEEN

Rl et 1 20

(Trailing wheelset)

Insufficient
lateral displacement
of wheelset

Insuﬂ*lcient
rolling radius differenc
of inside/outside wheels

Exessively large
longitudinal creepage

i Iisturbance
i from ralVWhecl

i Vertical vibration
by contact
stiffness

Frequency
fixer

Vertcal
contact force
oscillation

PR SR AR B S B R ORI EFE R
TR & 21 ¥ 55 DU R ith {5 5}32%1%*‘%%%iﬂﬂ%(CO”Ugaﬂon

AR 458 B B

{(Leading wheelset)

Insufficient
steering
of wheelset

Large attack au%le
(Wheel vs. Rail

Exessively large
lateral creepage

—_—a

. Lateral :
i contact force |

i Rail rolling :
vibration

|

Longitudinal
stick— slip

~. |

Lateral
stick—slip

N

Periodical wear

v

+

CORRUGATION
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B 4 SRERIERE A e

Traction, creep,
friction
characteristic
Longitudinal and/or
transverse

profile b ic load Changéel in
— " wa:iiﬁ::;glxing yoom oues Damage mechanism prore >
%1 iREreEE 2
SRR | e
Corrugation ) [E5] 7 R 2B O TS AR AIREEE AR E
Type "
£
% i ) 400-1200 P-P 3L JEHE HARs R
Roaring rails
it
Eﬁﬁﬁa 250-400 Bl il e iR JEE R <R (R
Rutting
BB 50-100 P2 L% MR JERE LR
Heavy haul
K it
i_ fﬂﬁ_h 50-100 P2 &4k EAVEREHA Harshier
Light rail
HErP2IHR
Other P2 50-100 P2 4% JEAR JERCEHEE TN
resonance
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1SO 3095 K &z 2 M » PRI 1% 0 Al R B

A Bt B 4504 400 m BYMARES » RIS B A TATE - (R G A
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IR 6 » 554 MESTR AR i (B B s B > 25 (E 1A 72 3 - [ 5 3 A B BT
TR IR BERE B I AE 5 - B Pl DLBEIE BTRRG T - SR ESD
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Ui (L EH R T ECENAYER 53 7T LU EIERE & 125 mm HUAr B FIEE(E - Ai{RHY 160
mm A1 100 mm {2 2 —(E KPR EER SRS - S 4GRa%R 3 T HEEE
AILLEE] > A B BT S #RYEMEE S AR & 315 mm {£X77% 6.951 dB - 3
ERAVIREEARY 7 dB LLE © SZE A SRR ETT{EEAYER S > FE £ 2000-200
mm Y& E AR EENTAT > % & 160-31.5 mm & i - BUF s E R =
SRS EET T 6dB LLE - W HAEW R 125 mm B BRI FE(E Y2 RET T 22.137
dB - m{&IK & 25-6.3 mm YR - AR EE - (AR EEERE A -
6 bRy A SR N TESIRAVRGINE R B BOR AR - B AT - &
BYFT AR & BRI REERITEE > S99MER & 630 — 500 mm LKz 160 mm
AL B RN BTSSR 2 S — i A BRI (E L3R TR ER o3 R
TEAER £ 125 mm HYAr BER & EA —IEEFE - I H & 160 mm #1100 mm
R A S B EE 2 REORAIRIL - FEEFRIBGR SR 3 A& - MTREGRTHY
PR 800 mm LIETHYR & & @R AR - MK & 630 — 6.3 mm &
[ TP {E A £ 315 mm A1 250 mm 2 REAEEAEE 7 dB /Y REVICET] M1
SEHNHTER 57 > m] DU ZR B EI B an_EA TR SMEEN AT —H%  #E75 & 2000 — 200
mm By o ESAEAR R S ERERE T > TR R 160 — 100 mm [ o B R AR #E
{2 10dB DL E > I HAER R 125 mm §yfir B BEEE AR E R T 17.687 dB - i
FER £ 80 — 6.3 mm HYEFAIEREIR - SRR IREE - REEELE B TSRS
S EURBEFGIRIUIELES - A= #NER 7y o] LA E_EATRESRAE S E R 2 E]
iy dB {E5%-F— I ERVEZ & MEDEREY MTEREREY - AR & 400 mm DLk
KT 16 — 6.3 mm 2 NMTESERE N _EATRRGREY  FACE EIRIAVER Y > AR
31.5 mm DIFT &2 EATES SRS T MTREERAGIRUL » (EHER & 25 mm BHIGEIY &
6.3 mm A5 EREE M TERSRARY EATERERAVIRL

A B S EIAE TR & & A m R R EE - I AL & 630 - 500 mm L4
K2 160 mm BB E—RIHBHIEEFAE © 1 A SRV RGUEIHEER & 125
mm 5 —(JEEFE - I AR ATE R T RS E AR R R - BT TES
Ro7RIE 22.137 dB 1 17.687 dB - [fiff_E M TREGRAVELE T - ATLASEHR 1T
AN T 3L5 mm DL EHIFT AR & » MERESITEBGE R EZ R MTE R
Y > HEAER R 25-6.3 mm BV > K2 MTRSSR SN EATESERAGIRIL -
NFE&R e DAY EEREER - AT LISER A Bt th B S R O 2 s (R 630
— 500 mm A1 160 mm ; i A Bt YRR EOR R ADE S AL & 125 mm - 55
HMFEH B M TRy S R e DL R - S S i B REAE_ ETRE R &
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2000 — 31.5 mm fyla [ AR B R M TR ERACHIBLE - AR 25 - 6.3
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% 3 A MG B N BR B #i(H 2 = 1E

W MEE | A BfTEEL | A MTEE | A BITEE | A TR
(mm) (dB) (dB) (dB) (dB) (dB)
2000 32.76 11.982 4.792 4.122 1.522
1600 30.45 11.207 2.847 3.187 1.157
1250 28.99 8.497 1.547 1.557 -0.463
1000 27.20 7.925 1.605 2.135 -2.325
800 25.42 7.773 2.243 0.673 -2.817
630 23.50 15.067 11.917 -1.103 -2.763
500 21.65 15.229 14.159 -1.371 -3.711
400 19.86 7.117 7.517 -1.913 -4.583
315 17.95 6.951 3.391 -0.619 -3.239
250 16.10 9.273 5.923 1.363 -1.577
200 14.31 14.741 8.851 3.281 1.281
160 12.52 15.529 12.009 12.609 9.379
125 10.54 15.117 12.297 22.137 17.687
100 8.76 13.325 11.185 20.955 15.465
80 6.97 13.542 12.012 10.692 6.992
63 5.05 14.997 13.847 12.837 7.437
50 3.20 16.708 15.508 10.108 5.018
40 141 18.546 17.166 7.656 3.566
315 -0.50 19.550 18.390 6.050 4.450
25 -2.35 19.782 19.372 4.422 4,982
20 -4.14 19.890 19.700 3.380 5.570
16 -5.93 19.318 19.698 2.988 6.268
12.5 -7.91 19.076 19.836 2.696 6.526
10 -9.69 18.204 19.584 3.004 7.424
8 -9.70 15.040 16.630 2.710 6.080
6.3 -9.70 12.270 14.190 2.940 5.360
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B It Ry i 4r-£1E4) 400 m #yhREL - 35 MBS - REHRTTG B
SR B EDGINEFEGR - R ETH MTHY S B S R R 20 A0E 7
HfE 8 > SofMEHEHE S NBIRT RR 2= ENER 4 -

HIETE 7 F B I ITRSARARGIRERE R HIGER - tTLIBHEEEFER A
B —BERTA N & B e R R EERY > S59MER & 400 mm A1 50 — 31.5 mm 1y
I BEA I IHBNIEEELE I EEET E ] AR & 100 mm fEE—iF
FEAIEETIEAE » W B2 E 800 — 500 mm &/ N EE - FlecaIEra &
EEZ B D E N RHEE - SR de 4 RIS nTDASEE B M AT SR A
S EAEA R 800 mm KHEEIIEE 10 dB DL F > fEEE 400 mm YA B AR
FEI{E 22 14.887 dB - i{E7 = 50 — 31.5 mm Y& [ o 5 2 KA H #2251 22
dB DI _E s T FAHEEAE ST o i 2000 — 250 mm [ [ o e 287G Lo il i i
HE > EER RN AHEEE N - MK E 200 mm DU B A REE @ J6 B
& 12580 mm E5 AR T 10 dB DL fEJ7 & 100 mm g 2= H 1 15.435
dB - F3E[E 8 Fy B HM N TERSRAVRLINERE 2RSSR > N TERARAY S #Ee
5y 0 EIRREL RTRRGRIE L6 > RN R B A REENRT  JE& 500
B BA —(EE B BB A AE » ERBATEL s AU LB EIEN & 160 mm DL
HIAYRE & B/ NP R EE S s PR ERE M . e & 125 mm DUNARETAE
KR BEEHEEN > I H 8 FITERGRIVEREEIR R & 100 mm (YALE
B E B 2 RERKVIEEFT - FEESFER 4 2K5E » PTTLUEZEE T T
FAREEE T o [EA R 315 mm HEiEHHE(E 5.731 dB » FERIIFTA RS A
PREEZS] T 6 dB DL E - IF HAE R E 500 mm Hyfir B A A R #{E 2 5] 13.339
dB ; TEARHAYES 53 0T LEE & 2000-160 mm &R > BE/ NAEUH SR
FEAE] 2 dB 1R » R 125 — 80 mm [& ] B B KA FE(EZEE] 6 dB DL
b R R 100 mm § 2 S AR EE R 11.005 dB - fifERKE 63 — 6.3 mm &
N B R AR EED - (B E N E S HEEEE T - RERIER 4 BN
FfpRELE: B Bt B M T e REIAV RO ELES - BB RS EATER Y 0 K
% 2000 —16 mm FYERA T > EA R 500 mm & N TR SN LI TERER - HEr
B TSGR IR EERE B MBS A M TRSARAY & 12.5 - 6.3 mm BEZR
& MTERAR AN EATHRAREY > H2 = HIVIERE B 4F 0.5dB DL - BRI & 2000 —
16mm HyZEEMHEL M EE N 5 ARG ERENE 5 - AT EFIR PR R
W FATERGR I EHIEE S NI TR R EYEE R » (75 12.5 mm ~ 10 mm F1 8 mm
& MTESARE FITESGRRI Y (HHLfE &5, 0.67 dB ~ 0.04 dB £10.19 dB - [H]
BRI EATER AR = Y AT EE AR ZE AR AER /N -

B MY S ERE Y A BRI S8 - TERTA N R B AN R EERR
Wt AH_ETERARAYEENAE R £ 400 mm A1 50 — 31.5 mm (s B —aHH EEAIE
8 > TAE TR & IR & 500 mm A —HAEEMIEEIEE  (E(RHL 5 Rl
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LIS - AR 100 mm HFEE—BREAVIE(E - I H SRS {EAVZ R 75 R
15.435 dB A1 11.005 dB - &2 [ {FRs §r EIAR s {E 22 A KRR > 488 B
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% 4 B BRI AE B B R B #i(H 2 2= 1E

Viaas MEiE | B bEfrE#l | B Mrm#l | B EfTE#E | B F{TEH
(mm) (dB) (dB) (dB) (dB) (dB)
2000 32.76 16.682 11.662 7.612 1.872
1600 30.45 13.787 12.277 5.527 1.337
1250 28.99 13.037 9.777 3.977 -0.413
1000 27.20 12.865 7.545 2.005 -0.755
800 25.42 10.863 6.713 -1.447 -2.387
630 23.50 10.127 6.017 -2.723 -3.033
500 21.65 12.019 13.339 -1.871 -2.551
400 19.86 14.887 11.627 0.427 -4.423
315 17.95 10.081 5.731 1.881 -4.169
250 16.10 8.703 6.523 2.923 -3.837
200 14.31 10.171 7.721 3.251 -1.219
160 12.52 10.669 7.889 5.269 0.639
125 10.54 13.067 9.977 11.127 6.247
100 8.76 14.255 10.935 15.435 11.005
80 6.97 15.052 12.612 10.532 9.292
63 5.05 17.037 14.467 4.147 3.247
50 3.20 22.148 17.288 4.148 2.498
40 1.41 23.296 19.066 3.706 2.856
315 -0.50 22.600 20.290 5.000 4.140
25 -2.35 21.832 20.402 5.492 4.452
20 -4.14 21.240 20.370 5.430 5.420
16 -5.93 20.508 20.068 5.608 5.548
125 -7.91 19.996 20.186 5.456 6.126
10 -9.69 19.124 19.604 6.774 6.814
8 -9.70 15.810 16.270 5.160 5.350
6.3 -9.70 13.400 13.740 4.770 4510
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C FIM fy Hh 4R =847 500 m AYilEREL - 35 B A Etd#E - R C
IR B EDGINEFEGR - R ETH M THY S B S R R 230 A0E 9
FfE 10 - So/MEEUR G (E B SRR T Rk 2 EHRR S -

HETIE 9 Ky C Bk EATERARAVIGINEFE B NGER - EHHTER A 23l
MR EEEHEEE IR - S5AM ] DASEERAENRE & 500 mm #1125 mm &5
BRI AT - HREIRIATER T - [k o] IR R BIE AT A R S — 1%
sV T REE > CHE A R 160 mm R A BHERVIEEAVEFAE - 84
% 5 —HRZE A LIS IR EITERARE L o R T 315 mm HY RABEMEE
10 dB > FlERAVFTA I £ B m PR EE 11 dB DL_E - 5S39MER & 500 mm LK, 125
mm ST HIRFAR EEZES] 1 20.509 dB A1 19.907 dB - FACE FIRHATHED 7 -
e RENEL TREEE - EEAN K 630-80 mm EH A E 9 dB Ll
b - PHEEEZEIE 10 K C B MTRESRHVIGINEARE EMGER - SevElsy
ELHE MHBHIATE S5 - EREE R EEL T REE - IWHAR R 125
mm BV B 7 — BRI - 3 H AT LIS & 630 — 315 mm A5 HRRHCH:
iR & EORHYZEEAFAE © (RENHTER o AT T DLEE R R £ 100 mm LURHIK & > 2
BN e E R s AR ERE I E > 16 AR = 630 — 315 mm 75 E B Bilfi &0
EHERRZER - FRGRER 5 Al LIS MTEHAERTA N & BB R a EE
£110dB DL > THZAER R 630 — 315 mm HEZHFAEE 22 dB L EAVAEE
M T DAIE SN & 125 mm HE2] 7 19.197 dB (YZE(E ; &EHREERELTTE
73 > AJLALUR R 100 mm B—537K %8 » 12 100 mm DU EYFT A R 28 F#0
IINRRRERE - SooMILE A DB R AR SR ET E > IRz & 100 mm
LURHI RSB E ST 2 #E A - B IEEIN R 125 mm DLERTE >
R RREIE - MR 630 — 315 mm By o > AE 2 EhE S (E 15 dB
PLEHGIRSC » TEHIEN & 315 mm A& MTESGR RGN 2= B R RHY 18.341 dB -
FE H EERSE B M TSRS B RS KR - FIEE C BRaRZ B MTEGR Z &L
BRI AETS - B —BREPRVEL T - Rk a3 5 BB ] IR M TES 4%
I EEAE SN RPN A BTSN EE B - #EZR & 200-125 mm
140 — 20 mm JZfij /& EfTRSERIBOAHY » {5 B BIE 15 W {18087 = e P o W R s i
Y72 AT ER RIS - FEAREREHERAAYEL T - [ERA & —(E 53 7K%E - (BRI
TR 250 mm > FERZ £ 2000 — 315 mm B[ o > B2 N TS AR REHREREL
ATESARAVIERENZRIV A - (HRIEER 250 mm DU RNIATA R AN S8 T
TR ERAVEHIA E RV EMIE -

56



£ C Sy EAEER A DIEER > S#eyENEERE A ~ B BHAYEE—
o B R EERGIRN - B LIEERAE R EITE0E MTREARAYIY
& 125 mm pa# A —IHEEAVIEEFAE » (H ETERERATESS N AER & 500 mm
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HHEAH R = (EAFAERYARDT » FE(RENATE D R SR R T > BTSSR
TR LIEF 2B R E R REE - AR R 160 mm BB G EEHIEEF
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mm o F£_ENTESARAYELRL T ] DLEEHR - C BMATS#EL 32 M TESERAE S
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10 C Sl M TRGINEFE R AR IR

{7 REE (1 dB rel 1 um RMS)
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L
ol JFVERVERSE S ' X-
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X
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X
O O O O OO O o n O oo o n o o
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Rz Fe(mm)

— — MEE e CTTEHL = -CTTEH

2 5 C B HURG IR A B R B i E 2 725

iae MgeE | C Bfrs#l | C MrE#l | C EfrE# | C MT{EH
(mm) (dB) (dB) (dB) (dB) (dB)
2000 32.76 13.182 15.862 6.352 6.322
1600 30.45 13.379 16.669 6.299 7.589
1250 28.99 11.747 18.567 6.697 8.927
1000 27.20 11.445 19.215 5.595 10.665
800 25.42 11.943 20.443 6.853 12.623
630 23.50 15.697 22.767 9.097 15.567
500 21.65 20.509 24.299 9.989 16.899
400 19.86 17.967 24.547 10.307 18.007
315 17.95 9.411 23.821 10.551 18.341
250 16.10 12.483 13.393 9.493 5.853
200 14.31 12.261 11.141 17.341 6.351
160 12.52 12.009 10.489 20.319 3.669
125 10.54 19.907 19.197 17.037 1.107
100 8.76 16.875 18.945 10.575 -1.195

58




%5 ()

80 6.97 12.592 14,722 9.702 -2.538
63 5.05 13.377 16.957 6.817 -4.523
50 3.20 14.118 15.238 4.268 -5.792
40 1.41 15.846 15.486 2.886 -5.904
315 -0.50 17.030 15.390 2.490 -5.740
25 -2.35 16.372 15.762 1.852 -5.678
20 -4.14 16.190 16.140 1.390 -4.790
16 -5.93 16.118 16.358 0.978 -3.922
125 -7.91 16.416 17.346 1.226 -2.534
10 -9.69 16.544 18.054 2.444 0.504
8 -9.70 13.310 13.920 3.250 1.030
6.3 -9.70 11.260 12.220 4.920 1.680

D B Ry 4R 184 900 m HY R ERES - FRIG R di B il 8 - 1REH A D
R SN R DR IR EFE SRS - (IR EATEL TRV B e Rl 1% S 3R AE 11
FME 12 > SEoNErs sl Bl e JIRE ST g 2 2 E TR 6 -

& 11 Ky EATERARAERERE ORGSR 2R P E M T LB &L A-B -
C ={E¥t Y= —i H e 28O R ERE AN CH T IEELE & 40 mm
Fe R R BB (E AT SO EEMERHNAYES 57 BEZAER = 2000 — 630 mm
AR AR EE (B RS > AR R 500 mm DURHYATA R R &R
HIEFEIE - 477 6 RE T DIEER HATE AR S Bl B E i sl - o
TEMER R 50 — 20 mm I B 83 T R EE(E 20 dB DLE > R 40 mm FH 2
ZF| T B RKFE{EN 22.306 dB; #EE B EMERBAVEN 53 o] DI ZL (R & 2000 — 630
mm #EAE SR EE - R EEEEEREN S EEEN - FIEEATR
e AR HBRR AR EERE AR Y o B35 1E 12 Fy D B N TSGR EFE &
RIS - FEREFTA N R SR E RO HERAE T I TRSRHT S8 - W S
FER TR & 50 mm AL B EE T — RS 2 & (K )7 A
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1250 28.99 4.617 8.027 1.887 0.147
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Abstract

The wheels of railway industry in Taiwan often defined as
consumables, so the safety would be the only consideration of the
inspection and demands of the wheels. However, in every locomotive depot
of Taiwan Railways Administration, the inspection items only include six
datum: Diameter Thick, Flange Thick, Flange Height, Wheelset Back to
Back Distance, Flange Angle, Wheel Surface Appearance, for the
judgement of the wheels, should be turning or replacement. And the
manner is performed for a long time. Now, this new scheme is also build
with the six datum. It records the period of train scheduling, and sorts the
datum, for regular monitor, and suitable for actual train scheduling. In the
periods of the new scheme active, it decreases the shortage of train tour
efficiently, and also increases the usage of train scheduling. The new
scheme executed, also reduce the human resource and the material costs
hugely, because of lower over turning and the frequency of replace the
wheels.

Keywords: Diameter Thick, Flange Thick, Flange Height, Wheel Surface
Appearance, wheel turning
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Abstract

According to the regulation, working at tracks should set up the
whistle signs at each end of the site 800-1000 meters away. To maintain
the whistle sign's authority, it should be removed or covered up when
the work is stopped or during a lunch break,. Owing to the soaring
construction projects, our workers can no longer support the removal
and cover-up after working at night. It works by constructors of firm
may increase the risk of collision due to walking on the track.

Keywords: whistle sign
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