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S L PR AR o GRS TG EL L  RAR A TEAREL IR -

WERCE PR TR ~ B ~ M ~ HOE ~ KA SR - [
KT ~ WSS R AR L A A o OB Z UG T FE ) SR
THRE » BEERmE BRI, - BRI SRR - FsRa) - Bt
A RERAEE IR B B A » Ry B Bl H Y - ARt VI EiciE
L EEA B LB E RS - FIRF A E R AT B AL LA R 56
SR > (RO TR 2 TIReatdly [k - FELUET BN #E TR
Pfi7kAE > JEHT Ry -

BRSEF - UhHEE - BRAR - BhAR - HOAR -
Abstract

“Track layout” in this paper refers to the layout and connection of various
tracks including network and station tracks. Stations include stations and
marshalling yards and tracks include main tracks and sidings.

Track layout is overall planning that combines engineering technology,
regional geography, hydrology, train operation, national development plans and
finance and other areas of knowledge. Excellent track layout can bring route
function fully into play, making train entry and exit smooth, shortening routes,
increasing operating efficiency, reducing area used, reducing building costs and
lowering maintenance and operating costs. To achieve the aforementioned
objectives, this paper analyzes and explains basic principles of track layout and
related laws and, at the same time, introduces the basic steps in track layout,
explaining the method using different station type examples. The aim is to provide
reference for engineers and encourage others to carry out research in this field so
that the level of track engineering in Taiwan is raised
Keywords:station site,route,curve,arrangement of tracks
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Calculating length when changing 49.5mm* messenger wire
into a 95 mm’ dropper

A7 Chen, Wen-Chin

Hugl - 107 =0 s L B B 96 % 100 & 3 5%
Address : No.100-3, Sec. 4, Xing Long Rd.,Wen-Shan Dist., Taipei City 11689

BEah 0 02-2932-7181
Tel : (02-2932-7181

BTEM © 1500443 @msa.tra.gov.tw
E-mail * tr500443 @msa.tra.gov.tw
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Bk o R A 69k V HERHERSE 25KV WY BLAH(M FH A T AEERE - 535 [ R A R A
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BRESH : SREREILRA - Le Blanc BERES - BEIR -
Abstract

At present the TRA is carrying out engineering work for a plan to turn the
Keelung-Xinzhu section of the western trunk line into an urban rapid transit system.
Power is supplied by a Taipower 69 kV transmission system and, using the Le
Blanc connecting method, the main transformer converts the three phase 69V to two
single phase 25 kV (M phase and T phase) voltage, which powers electric
locomotive and EMU respectively. This power conversion gives TRA trains a kind
of dynamic (electric locomotive and EMU ) traction load operating property.
Electrified rail system power consumption is closely connected to peak and off-peak
passenger volume and train headway and the normal operation of the system has a
direct influence on passenger traveling time and safety, therefore the requirements
of power supply systems are very strict.

Keywords:Railway electrification system, Le Blanc transformer, electric train
wire
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TIME SECT. VOLTS | AMPS MW MVAR
214630 |-11 (F5mp) | 23297 537 9.838938 | 7.754634
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03:48:00
04:36:30
05 18:30

g
"x

FRATEEA
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TIME SECT. VOLTS AMPS MW MVAR
141730 |25 (A1) | 22512 562 10.1388 | 7.57326
140930 |-26 (A1) | 22293 622 11.1195 | 8.29498
ééﬁ BERS 1 141720
530?7<f.§'562
| Eéﬁm
I 128 = iE (622

!

Tl e

I S—c

| Iy

6 FErREE R T A LiR(

FiG 25..26) H FE i Hh kel

TIME SECT. VOLTS AMPS MW MVAR
191100 27 22347 567 10.036979 | 7.767697
91500 28 23313 505 9.392726 | 7.12181
ééﬁﬂ#?sﬁ = 191100
530 Bl : 567
Sl
i i " H ] 20
. | 17 | ! 0
0

7 BSPARATE B F T RS 27..28) H i
=~ BEREZHEREBIENEER

S'r«( EEU: T

i (Rail Plan k2 Power Plan)/ TS 9 > FawE ~ FriTa s dEuh g — LAk
%%‘@Ehﬂ% 25 MVA(H R T.H7) - M7 FE HEARa% i F AR IATRE 49.5 mm *(0.443 kg/m)

SEHATS 95 mm * (0.845 kg/m)IRAET T » ERIHAEIEAT 7 FLAR A5 A 1 AR EE RN T
FEHER OCS (ZBIHE > BlaE )7 ~

3.1 MR FHIRREZ AR
FEAR MOERR S BRI ) B IE LR M > SR R A -

[FIRT I} B RO AR

TERZR -
/\JQ

AR ~ PSRRI ) ¥ E%%Z%’EFLX&%&%EE
YN~ R < BT o LT > (RIS T2

sea TN BRER )

A Lpax :axLx(tz—tl)

2L
éﬁ Y4
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a  ERRE /C)

L RIEE  (m)

o RAERRSERE (C)

b s AR IIEERHEEA (C)

AL, AR Bl B RS S AR ) SRR s i T Ik

IR -
HZIRRUAE

1~ ST HENR TR HARAT) > FERRIZIRSUE G s B R H e e
(i - Hdod Z RIER R ERBW). LBl i -

2 ~ ATl E 7 U T) PR HEAR A B el e > B b B s i sl
IEEDE OCS MR - ZHRF LSRN AN -

3.2 BEHZEE S (Restoring force )

H B5 )T T R A & PR B B BT — IR O - ol IR LR 2
IR SZ LS s R T SR A AR P A T I AR > DUHE RS2 78 = 1 B A s e«

PR AT A RIS T A RS AR AR » AR 2 MR AR SR I B AR AR
JIRSERT OCS SCRFRE B o HSCRFRIZERAT IR R < SR w] e A S PR R A i
73 o BRI H E AT A B R BRI Bk T SRR T R
109 » SUEEM R R E AR MRt - HY I HUlEE e 5 B RUE R i e

E o

3.2.]1 Eig LEER
L R EE - 800 (m)
SPL  : ESEE(FHER) £ 50 (m)
Re CRRERE £3.50 (m)
a D IR R F17x10 ° (/C)
Tew KRS £ 1000 (ko)
S L B AR £0.20 (m)

Tt EERE 0 (0)
To * el 240 (C)

3.2.1.1 B FE #HE
OCS SZHrb s B HFHH
L (m)
S SPL (m)
N, = 800 (m) _
50  (m)
Ns @ SRR
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L aROEE
SPL : B (FRER)
3.2.12 BERCEER
H LA MR AT EH R R P e A PR I A

Iq :(t2 _tl)+2
tq =(40-0)+2=20 (C)

E, =a><(n><SPL )xza
E; =17 x10 7% x (1x 50 )x 20
=0.017 (m)

3.2.1.3 EHAREBRATEE IR

{EEAREGE F o B U IRRAZIT A L JIIHE SRR | a5
ATR (Fsn NIHESCRFPRRRIRER D) |

4x S XTeoy S EHLMRAL
Fsn = W Tew @ ZKP5ET]
L axomim SPL © BSEH(RAH)
1% 50
=160 (kg)

3.2.14 EAR BB SRR RER T
£ OCS S5 Bh B 2 G5 ) (Fro) AR AGETE
Fo, x E (20 C)

Fr, =

R, Fro @ SRR
oy = 162% Exc  SZRHEE T @2 IR
= 0.078 (kg ) Re :HEEY
3.2.2 i HROEEHRR
{EhAREE B T AR - NI ERauE S E iR -
L CRJIRIE £ 700 (m)
SPL  : ESER(FRER) =27 (m)
Re DR R +3.50 (m)
a  EIRRH F17x10°° (/)
Tew @ ZK7FERJT £ 1000 (kg)
R I/ PEE S : 300 (m)
f1 LRI 0 (C)
ta ARl * 40 (C)
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3.2.2.1 FHESC R B H
OCS Sefptb 8 G

_ L (m) 700 (m) _,
SPL (m) 27 (m) ~

3.2.2.2 BEHAR L IR
R IR R TR S S A R A AR
t,=(,-1,)+2=(40-0)+2=20 ()
E,=ax(nxspl )xt,
E, =17 x10 °x (1x27 )x20=0.0092 (m)

3.2.2.3 ikl B AR

{EHh AR EE B FAR RO A2 T IIHE SR b HEHRAT R
(Fen MHESZRFREAIRHR D) -

6

N

nx SPL xT SN .
Fep = W R : @bﬁéﬁ?ﬁ

R . AN
1x 27 x 1000 Tew : RAHRT]
T T a0 SPL : ESRR(RRE)
=90.0 (kg)
3.2.2.4 ZRFEE G T

£ OCS SZfpbh LA I B R GETR - Hadiir s 2 -

F, xE (207C)

Pon =TT Fao o HERERSARIRS)
F o 20X 0.009 E20C .3 Z?_i%,%ﬁ "n, BEZIEAR
3.5 Re CRRERE
- 0.237

%2 AR (RS < FE )

SRR | BEEE | BAIZIRQOTC) | BIEDNCZEED | #EET
1 2] 0.0092 0.237 0.237
2 54 0.0184 0.473 0.710
3 81 0.0275 0.707 1.417
4 108 0.0367 0.944 2.361
5 135 0.0459 1.189 3.541
6 162 0.0551 1.417 4.958
] 189 0.0643 1.653 0.611
8 216 0.0734 1.887 8.498
9 243 0.0826 2.124 10.622
10 270 0.0918 2.361 12.983
11 297 0.1010 2.597 15.580
12 324 0.1102 2.834 18.414
13 351 0.1193 3.068 21.482
14 378 0.1285 3.304 24.186
15 405 0.1377 3.540 28.326
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16 432 0.1469 3.771 32.103
17 459 0.1530 3.934 36.037
18 486 0.1652 4.248 40.285
19 513 0.1744 4.485 44.770
20 540 0.1836 4.721 49.491
21 5607 0.1928 4.958 54.449
22 594 0.2020 5.194 59.643
23 021 0.2111 5.428 64.071
24 648 0.2203 5.665 70.736
25 075 0.2295 5.904 76.640
26 702 0.2389 0.143 82.783
33 ANHEBEERCTE

SRITAURGI IR E R » SRR NOTEDL T S 2R Ty » 3l
YN chﬁﬁ’*i{ﬁ%ﬁ“ﬁﬁ’]/ﬁmﬁiﬂ B RN P AR SRR 72 B U R
VR ) etk ()N 16U SN = I 0 IR (Tp = e VAR BE RS @SS s
AR — ST 05 E 28 i HEGHEATE ARSIy » AL - AR AR
—:fﬂj@)?zkﬁq?i’]ﬂﬁﬂﬁnﬁ VR RZ I it A5 I ] Eyeist T e Sk R
JEGH o SR RS T T P R TR R -

3.3.1 EUJ

BRAwAL B AR E I LAIS > IR s RS Rrase fi A U2 A Y > 5t
JA T - EARIEGHR DR sl < S M2 © NIMEFE HEf fEfii ~ Emak - B8
MR FE RS < JE K N YT AR -

W = ¢ x g xd
¢ BRJIREL
q * il BhEA ] (kg/m)
P EEARIELS (m)
c=1.2 FHFE =12.5mm BI=< 0.0125m
c=1.1 £HFE =15.8mm BI= 0.0158 m
c=1.0 £H#€ > 15.8mm B> 0.0158 m
c=1.4 EAG ARG
c=2.0 [EJZ AR Bt
c=2.6 il TT I A At
B - Bt cw )=0.01224  (m)
FEHfmw)=0.01250  (m)
JEGE 40 m/s
FREE 50.0(m)
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JiZBIRET ] (F LS 95 mm)

2

v
g = — (kg [/ m)
16

w =c¢XaXd

2

40
=1 X 0.00125 = 1.5 ké/
16 m

w =1.2x
2

40
% 0.01224 = 1.469 ké/
16 m

DURTIRERD 40 S RGT > #OTHY R R & i IR S

w =1.2x%

cw

T=Tmw + Tcw

T=1.5 kg/m + 1.469 kg/m =2.969 kg/m

332 BHERZRAL

R LM > AR MR EEFTRENIR - (HEM R Z it
JEE RS FT IR BEAT < BT > JCH e ES R T 1R L (MRS TR = DA
ReETERELE L i EE R AR S i B R I

3.3.2.]1 PUERSERR
FEERREE ] > FE AT M EAEPLE DA A A S i IR
(ane 8) > FIEH fmii s 200mm - AILEARHEEREE S AE et 7 va Tis
Je AT AR I RN AN R R e R - TR e S M IHA
iR
~ A L

8 WIHRERL
3322 WE R

{EEARENE AR AR A L E S/ S U DRy —i& > HARERE
ZAMUE DANBERHI EEEE S IET TR A R < SR > TR SRR
LSRR S R AR T TR E L ARG A — B (T E AR L 20
H I RR A HUEA TSR > ML AR A S 22 (Cant) B SRR S R
DRI AR O ARS - (HIE R B HARR G T AL s el - A LHE
7R S ORGSR > EE R DR R (Versing) 2R o 7R Wi
SRR B Y MRS TR
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w v T
L

R : EHLE R
L BRI i

VRS IER
S VL L AR RS TV RIS EAE

HIER VIRSERES - wJHH EFOREGHRPIE R ¢ AR TR B2

TEAYHTRAERE - g a] DORHIER VA -

MR ~ IER ~ HPRAPRZBGR - SIRATER 2-1. F AR B e R A T A 2

N
/// Wt

9 WuE Rk
3.3.2.3 Wi AR B (L

AETR AR ENE B B > fRMPEH AL R i et
S HORMIRE LB - DU S U ORLZ 5L x il DL PR R I RY -
R R REG ARSI CIVEAE R N A SR G = (V] = B R 7
AAAETR LRTE > IREHERES (AAERT - fERSE R 5 P Lt B Rl

i B R S ERRE 2B Static offsen) 5 o AT T stz

S\ RS2 3 T R S R 2 (R (Stagger) » FREIE SRR BA
BT ULy B - e S e S2 gk 7T o {HR Y B L fi

I SR S R L ST N T TR A T
KT EL y WZRAT
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Ds
<1 y sS2

(0,0)

10 B3 TG B (A

S -+ y VS Al 10 {ERSIRT L WA S+ B o Il
e ER L L (R G s A i S Ps T gk
TRl SR S M 75 FIE R & S R TR T A AR B vl o 2
B ALTRAEES X i BRI B S B B (R SRR 3%

[ (Stagger effect) » DLE F2oRiz > HIEARNIRS I=
Dm — Ds +(B+E) eeeeeee (3_2)
¥ E 2 J Ak st EL B FH[E]
i EEAHE > BB f5 &l - A E JRfEE > 3-2)=\ynT w8 A e 11) -
V(B + By s EAdn Ds st - 0 Pr e pRsipms s e
—2 RIBEGB-1).(3-2)=0 T8 H R A AR » NERALIER SRS 2 5]

e o
~ _ N L DS o -
S = \\JL_,V// < S/
11 FL3E A B (S RS [l
3.4 EHR L2 BHE

FITRHWC 2 115 P A W (A1 SR R R S SR T e A 2 (S > HSOC e 2
DRE AR AR T AR B BRI 2 — > TLABDN SR A e 1 T R AR T W ]
NI AR R

DI R RS R B s R T~ AR LT AT i KWKHE S - A
Fe A SR EEASRIS TR A EGH 26m/s IR ] AR © [T el B 2 Bk P )
HEG FREMAE R bl ] R AR o fren Bl 3 MER,Z P - HIIDL 26m/s 8. -
3.4.1 HFHE

AR TR > A AR SRR i AT w32 0.200 mo> E RS EiE b
Ot b BRSO - WCE AR R MR IR A T 10% © RIS
AU IR i R A I R TR - ]I Tew Bz Tmw ZAEZHACARY T
SR MR TRz (UL Tew ZAEFEA) -
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\ WxL? 28*(Tmw +Tew) . .
i&ﬂ;B_Sﬁmw+Tmﬂ+ Wx L (m) G
Tmw * EmfRL KPS 1000 (ke)

Tow : Bflsk.c K P9RJT 1000 (ke)

W o SHEAErE LR AR LAY 0.621 (kg/m)

L 56 (m)

St EHARRNL 0.200 (m)

X AR AR AR A E R D KRR 1

Bew : FEflHRAT X BhWKHE (m)

AR X ZAEAN Nk - X R A HIUE LI S & KW

L 2xSxTew 56 2x0.2x1000
X =—+ =+ =395 (m)

2 W x L 2 0.621 x 56
I R AR A SRR 39.5 Mz i (Al1lE] 12) -
SCFFEG R
TN Tk
{752 55 |

203777 T /;200
B i P
AL . / %ffﬁ

JHEJEGIRTE & L
B o
T CFPEG
PR RS

12 FEHLR. JRUE
Al SRR RRAE X OB Z B KWCHE Bew - AJ (] R34

W x L2

2S*(Tmw + Tew )

Bcw =

+
8(Tmw + Tew ) W

0.621 x 56 > 2 x 0.22(1000

B ow

(m)

x L?
)

8 (1000 ) 0.621 x 56 >
0.24343  + 0.0411

0.2845 = 0.285

(m )

DI = P (o R WRBIE IR A 9 10%
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10
B, =0.285-0.285 X100 " 0.257 (m)

LIS BV BT 0,257 m » A SRS A SR A 5 TR
—0.4m) » HIFEER -
3.4.2 HhAR#HE

R A wZ 0.200m > H AR GEAEI R M > AR -
HIREZ I ERRARZ IE28 B CE AR 95 mm) -
20 L=26(m) R=300(m) W=1.254 ke/m (#4JEJJ)

3.4.2.1 FHEAREE 26m (& ol AR IIE & 12K -

2
vy = L y - 2 =022 (m)

2
8 R 8 x 300
L AR (m) 26 m
R ¢ HH#RPAE(m) 300 m
v AREOR R I ARE L TR (m)
3.4.2.2 F15 Bmax J2HEFEHERREAHIARI T 0] & e KWL IE ] L TEOR -

2 2
W X L 1.254 x 26
(m)

- = 0.053
8(7,, +T.,) 8(1000 +1000 )

Bmax =

{EHESE TGN N AE TSR E R AR AR R Bh RS SR D -
D=V-S (S FEHHRAL  0.20 m)
D= 0.282 m- 0.20 m=0.082 m

3.4.2.3 SHELEMFREIE L AR 2 i KWK Bmax

W x L? L’
B, = + _
e 8(Tmw +Tcw ) 8xR
_ 1254 x26° 0 267 o (3-5)
8 x (1000 + 1000 ) 8 x 300

= 0.053 + 0282 -0.20

= 0.135 (m)
LERGHER G VR s A A SR 5 TR 2 —“P(0.4m) > BIFFEEEK -

3.5 RABBIERE
B AR — A EE RS AR > MR T ILEEIREA) o SR ERAZ SRR D S R
HEFR > R RE HAR AR » A5 RIS E AR Sy EEeE 5 <248 ~ Bl ~ ARk

b~ BEBFE LR © Bea MR — e e Wt RO B IINZIE - B
E RS IR > PE R ELRSE ST IBIRIACE » ISR ES B TR b L - (HESHEAE
Rt SO AR S B T LI S L - s RS RN SRR - AN Rt
R 2R > B SRR FEAT ~ PR TR~ B (R,
a5
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AETRHUE < T SO RF R R T TS RIS > EERU T AIMERT] © BT
FR B RIWCEE ~ FRl P S TIRTE 24P~ B KA FROL ~ WOE RS ~ R
KBTI RTT @
IR PR ~ R I I PR AR B pr i b (1t & AR R AR A TSR A

4>< T +T oooooo
LP =\/ (mw CW)X(E-F eZ_SZ) ............ (3_6)
w

Lp  :HE m
Tmw : TSRS 1000kg
Tew : BeflpisR/]  1000kg
W f Wew+Wmw+Wh kg/m BEEAR ~ 3= m4% - Wh iR HURR)
e WuE LR KATHREAE  0.300 m
s fwAifE  0.200 m
PR Bt A AR A AT
Fipft 95 mm’ EfE 001250 m
PR 107 mm’ ERE 001224 m
FANIEFEREEMEE =¢c x g x d
3.5.1 B
3.5.1.1 — R IR B
JEGH 26m/s AR T HE

2
Wmw = 1.2><%><0.01250 =0.6337

262

Wew =1.2x T x0.01224 = 0.6206

Wh =0.08 kg/m
W=Wmw+Wcw+Wh=0.6337+0.6206+0.08 = 1.34 (kg/m)

L :\/4X(1000 +1000 )x(0.30+\/0.302 —0.22)556 (m)

1.34
IR R KA Trsea TAREE IS S6M -

3.2.1.2 MR i B
JEGH 29m/s ;AT T HfeE i

292
W, = 1.2x¥x0.o125 =0.657

61 2008/12 NO - 340



29°
Wy = 1.2x¥x0.01224 =0.772

Wh =0.12 kg/m
W=Wmw+Wcw+Wh=0.657+0.772+0.12 = 1.55(kg/m)

L= \/4X(10()105;1000)x(0.30+\/0.302 —0.202j551.9 (m)

A R AR RS TS SOM

3.5.2 HhARBE
B AR ERAFEELA R=800m Rl » — sl b S et i sl HOASHER PR A A g
N
L 3 8><R><(me + Tew ))( (e+ S) .................. (3_7)
P (Rxw )+ (Tmw + Tew )

3.5.2.1 — iR IEAT

8x 800 x (1000 + 1000 )x (0.30 + 0.20)
L, = =4564 (m)
? (800 x 1.34 )+ (1000 + 1000 )
3.5.2.2 TR U b
; 8x 800 x (1000 +1000 )x (0.30 + 0.20 ) a0 (m)
— =44. m
? (800 x 1.55 )+ (1000 + 1000 )

I~ BERRRAEHRREZHE

4.1 BREH (Catenary) ZEEAHFHRER

4.1.1 BATEEIR SR B RS E R &
—fRFesr ik Hig 5 ~ B R A E AR 28R BB S BE R o %Rk
TERFTIE G2 AR Fe i iy - HATE AR R iR rT DU T FoR . -
X
y= kCosh(;)

k Ry BLis s s s Ta I R R R > AR UAN Bk -
LSRR SRy (BT R AR ) > HOFTIE L TR EA P R
g o ECUE AR HRAN S AN > DU REE RS B < 7R FOPmEE
A BB AETR AR L BS IR = TT LLUZ -
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o R A i
TRRR AP . B - SEISE Y BRI AR B - @ 13
FOR L L » {E2R2 AR H T PSR SRR LS B
B AR B PRI -

— W

W
(0)= pukrEs (b)= $nsEes

W=ssmEngziEsd W=gEngz®EE
W/ =B kEEE W/L =% ukEdd
13 B ES R B B A 15 O B o T

4.1.2 A ~ B BB 1R
—HMER RN TS A ~ B AlE 14 0 AB ZHEEERRSESTIE - SATEEIE .S

RS we (RIS RERRETE SR 0 BIHE A e P 8 g Rt g > U
IRITAFRRE AT —BE P 2Ryl DA T 2on » Hog ekl YUlss )

R Tw I MR B 7K 7P R T E 50 )7 > 43RBT, I T, 3R

...............................................................

ERZAMAER LIRS o B AR ER D ARSI
AERSERA AT — R p o FR TR T R 8

1~
2~ fEEBIEWN A8 P HRJJIEE S ETE P B ESEE i AR ] R e AR

L HLEE o
3+ P B IR -

| | -
Tv
Tw

8 B

= Th

14 —HRIRREHNR e RS A ~ B
FH(4-1) R (4-2) UG TN T, S T, o e KAE A AE TR 5 B W Bt > 1717 i R
T,=0~ T,=T, ° H(Q3)HIVREZA TR < T e -
AR EL P AR SRR R S B (R - AR R P2 FRARR (x,y) > Al

15 AR
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P(X,Y)

(0.0)

15 %pfee E—85 P 2 JBFEE (x,y)
(1) 12 PRS2 TS D = Sep W BT T -
Toppmny g Wer=wx
(2) H P 8L 2R B s e S B BE e AR -
M :J.xwxdx:lwx2
0 2

WRIIZIKA IR, HIERL TR T,y - NERFEE 51 -

PAE=J3E MRS
wx’ —lwx2 =T, y=0
2
wx’
y = e T (4-3)
h

EREISUGEAE P o> HIISCRSEG B 2 FERRES (v, .y, ) AU 16 B FHE B
RS 2 TR R, SRR AT R, » #E0%S P B2 SRR

0:
L
Tv Rbf
A T i/ 3(Xb,Yb)
Ta Th
P (0,0)
16 JRBGUGEEAE P BE > SR BE B (& AT
1
R, x, _wabz -T,y, =0
I
Ryx;, ——wx,
Vo= . L e (4-4)
h
413XZFREA > BER

AT SFREE A B AR RS oL > SRR R AT
i FyESFREsEE - R, =—wL

N | —
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S T R TR S BT S + BHA-S)T x= %LH%% :

v, =38 > Bl

B wil?

- 8T,
HEL b PRI S HRARSER L B HE I T BN BT, R s

PR T BT, AT AT - 1

_ wl?
- 8T
414 X588 A & B AES

A sCRERE A B B AR R BARB AL E K N AR BE A
FZERS H > B AREREL A /K ZPEERERS x - 206 17 -

L

............................................................ (4-6)

»le T
1e

17 SCFpEE A B B A

% A B B A KB SEEEEAE IS Y R Y2 0 0 A~ B KRR
%E%L HHZA(4-3)

2
wx
Y =——
2T
y, = W(L—)c)2
? 2T

H =y2—y1=i[ (L-x)* —x*] :i(LZ—ZLx)
2T 2T

X= LT e, 4-7)

2 wL

SCFEL A ZFEESERI)) RA wJHT#E B Bl TIRERIES 0 K15

I 2
R,L——wL" +TH =0

2
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SCFEG B FEESAE T RB T HTE A Bl TIRENTS 0 XKA5:

1 2
R L-——wL" -TH =0
b 2
R wL TH L_R 4.9
= — — =W — JN  cececcccccccccscccsscccscscsscccscscssscsscns -
b ) + L a ( )
H1(4-7).(4-8).(4-9) r] 15
TH L TH
M AT = wa
2 L 2 wL

R, =wL-R, =w(L-Xx)

LAy P M A DL S et E e B HARGRAT

15 (4-8) XA (4-4) FRIGES R Py R AT — R B SRR 2 ot
RREEE o RE 17 TR DU RS 258 LA (4-415 -

1 2
R,x,——wx, -y, T=0
2

L (4-8) fUALR

Roxo="wea 1 rm 1
Ya= 7 :T[(7—T)xa—gwxa]
wx, (L—x,) Hxa
- 2T L (¢-10)
FEFR(4-10) B2 (4-STSFNFEEFRES I < S st i fE RS BN - Fmikdr
X X

EFS(H—S) » (HT ) PR 2 A2 HIE 4.6 Pt
SRR AR LA A o
QUHE 18 AT SRR TR b P V) 38 — i gnafign > e

it o fAlE 18 o
szl_yz
2 2 2 2 2
_owx _W(L—x) _w[x —(L—x) ]_w(—L +2Lx)
2T 2T 2T 2T
L TH
x=—+—
2 wL

Dl (BB 222 1 - HJJRER]
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B S LW N P

2
w(xp - x)2

y =
b 2T

Yp =Ty, —H,

e vl =) e xes)
2T 2T r 2T b

2T
HAEE—IH DL L (B 2 ) S EsTH2 SRR IR 2 SH AR EEAN(4-5) = H, =

R SCRPRGE R L IE R R -
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Abstract

Taiwan has had railways for well over 100 years. In the early days there were
the freight-carrying steam locomotives and the Alishan Mountain Railway, then
passenger trains, more recently urban mass rapid transport systems and, more
recently still, the high-speed railway. These changes illustrate the fact that railways
in Taiwan are always evolving.

As the pace of life quickens all the time, people are more demanding in terms
of life quality. Today, with railway systems common, whole transportation process
“Comfort” has become an important factor that influences people’s choice of
transport mode. Track vehicles have to run on their own special tracks and a certain
amount of vibration and noise is inevitable, however, this vibration and noise has to
be limited if comfort targets are to be achieved.

Consequently, this study discusses the factors that affect track vehicle comfort,
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analyzes hardware structure, refers to related research papers and also provides

suitable suggestions.

Key words:Railway system,mass rapid transport system,railway industry,
comfort
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Abstract

When the tractive torque of a locomotive’s traction motor is greater than wheel
and track friction the locomotive’s wheels will spin on the track. When they spin
idly it shows that the rotating speed of the wheels is greater than the forward rolling
speed of the wheels on the track.

For train operating safety and reliability, at different rotation speeds, on
different tracks and in different weather conditions wheels should have different
adhesion power that can be used to prevent idle wheel spinning. The largest
adhesion power value in this research is X. When the torque of the traction motor
(electrical current value) is higher than the wheels on the track, controlling the
spinning of the wheels on the track near critical condition allows tractive torque to
still be used when it is relatively higher than standard value X. Monitoring and
controlling locomotive power “wheel tread line”achieves suitable traction by
controlling the spinning behavior of wheels on the track. When the wheel tread line,
controlling the speed of rotation of the wheels gives relatively good stability or
smaller variations so that train performance is optimized.

Key Words:tractive torque,adhesion power,torque of the traction motor,wheel
tread line
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Abstract

This paper discusses the relationship between tourism development and travel
demand from the angle of derived demand. Travel demand is a static product of the
national economic environment, while the development of tourism is an external
variable of the existing system that can promote an increase in overall travel
demand. The cruise ship trains introduced by TRA to meet the needs of the times
have effectively attracted tourist passengers, increased core business revenues and
also improved the TRA’s image.

Key Words: Derived, demand tourism development, travel, cruise ship type train,
TRA
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