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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 
Keyword!!!! :station site,route,curve,arrangement of tracks 
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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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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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_lh aŽp×yŽªa
^FG n a

Ž««ya

£b¤’d`e¤dga•e˜cdaefàd`ma–’f¤¥aŽŽa
••dg‘daefàfka’‘“d` ab”•f–‘cbaafa
—’fgbŽ˜fm™a•e˜cdaefàŽŽašdcaaª›a
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¦§ ÏÐ O¨© ŽŽ± rst
� uv ÏÐ (wL � :x ŽŽ
ž ª Ÿ› š2›œýþ� ÏÐ
O¬ Ð�¶·£¼6 O¦\
­ lmÀ :x a

_lh aŽp×yŽZa
^FG n a

Ž««ªa

£b¤’d`e¤dga•e˜cdaefàd`ma–’f¤¥aŽŽa
••dg‘daefàfka’‘“d` ab”•f–‘cbaafa
—’fgbŽ˜fm™a•e˜cdaefàŽŽašdcaaZ›a£ba’fma
kfcab•dg‘daefàfka•e˜cdaefà¤f`ade`e`ia
“‘gae•gba–’f¤¥–a

¦§ ÏÐ O¨© ŽŽ± rst
� uv ÏÐ (wL � :x ŽŽ
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x 	
 a

•°± ayŽŽXXa
^{| n a

yXXXa
²deg—d™ad••ge¤daef`–aŽa²emba¤f“kfcaakfca
•d––b`ibc–aŽa£bd–‘cb“b`aad`mab•dg‘daefà
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� _lh aŽp×y Õq � �£= ÏÐ st � Î¿qÏ ¹ Ð 0H÷) Ñ ¸p Ò � � �H
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x ªa_lh aŽp×ya ±rst � uv ÏÐ (wL � Õ q ����� a
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&½èõg 0 ¥Õ q �b¥Ó ôDJ � / ² MN �ã :x çR �XY õ £ � Ã
ýþ k¼6�]�ýþ�� ö÷0ð 	ô� DJ [ y H MN �U"èë ø %Ü��
. ù N&']� �è\fg± � ��›Ð�B  C ú �a

�R è �Û•Ã 	 � �•€ _lh aŽp×yŽy Õ q �H±E� ' ã) � Ãýþ �q û
�Ã 	ü �H��� ' ã) � Ãýþ �ø; 0ð W� òó Ì
��)��� ý �¼
6;0� þ ¼ ´ 	 Ç %Ü½;ìí%Ü� � Ãýþ �zH�%Ü� FG Ã 	 �¿ �
}%Ü DJ �# ƒ Ž�è yH ¼6;0� ´ � k �� ­� �� Û•%Ü� ö÷ ��
� :x �	L¿% � BÜ �IJx Z / ²0H MN ÇH±E� ' ã)É 	� Ã � �
˜ � Ç Ð � '))V �a

ISO 2631-5 

Exposure limit 
value 

Vertical A(8)=0.9 
m/s2 

Hor. A(8)=1.15 m/s2  
VDV=17m/s1.75 

Exposure limit 
value 

Se(8)=0.8 MPa 

Exposure limit 
value 

Se(8)=0.5 MPa 

Exposure action 
value 

A(8)=0.5 m/s2 
VDV=8.5m/s1.75 

Stop working  
Immediate 

action to reduce 
exposure 

 

Program of 
technical and/or 
org. measures 

worker info. and 
training health 
surveillance 

 

Risk assessment  
Min. the risk 

ISO 2631-1 
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�ù)ë D � 	 � 
 # ¬±Ej 3 � qÏÞ 
 � ƒ :� � G � �
 � � _lh a Žp×yŽy

Õ q �� � ÏÐ Æ� ±E # � ô� � � &' ÏÐ�]� �9Þ= 0 � �b•�]	


 ¼ %6 • �¿ � qÏíD =b¸ 8 � �� ƒ �zH�q Ö Õ q � RS � ]� ù �

¹� � #H � ¸��� �� Nã)]� ù �%J\fg�EÍ v Tu; � � � � /

² ; ë ø Û¸ 3 � �¶· � 8 � ù Nã)]� ù �a

½" / ²è õ £ � " ÏÐk � � ÏÐk  Ç ÏÐk ¬ ! k ù ! k "# Û•%Ü

�Ð � ')ë D 0�@í�]� ù � 0 � / ² ã  È€¹ö � �R �ô $ � L b ô

ã �¯ %&' ÏÐ &' �]� � Lƒ × )˜•Ã 	 �%ÜÐ � ') L zë D �]�

ù 	 � �a

fghi  
ISO 2631-1 

(1985) 
ISO 2631-1 

(1997) 
ISO 2631-4 ENV 12299 JIS E 4023 

j:kfl  m<no  m<no  ()no  ()no  ()no  

¼6 ö÷ a
´ö (a� ö (a

) ö a
´ö (a� ö (a

) ö a
´ö (a� ö (a

) ö a
´ö (a� ö a Ë a a

¬ ! a

ù ! a

"# a

�� �

� � a

* ö +, a

´ö a
� ö a

) ö a
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a

ƒ ×a ˜•Ã 	þ Ð � ')zë D q]� ù 	 � a

Ã 	‡ˆ a
_lh aŽp×yŽya

ŠyXYZ•a
_lh aŽp×yŽyaŠyXX¢•a _lh aŽp×yŽªa•°± ayŽŽXXa µ_la• aª«Ž×a

� " ÏÐa � � ô a �� k � � ô k �- a �� a �� k �- a �� a

� � Ï Ða � � ô a �� k � � ô k �- a �� a �� k �- a �� a

 Ç ÏÐa � � ô a �� k � � ô k �- a �� a �� k �- a �� a

¬ ! a . a a � � ô a �� a �� a �� a

ù ! a . a a � � ô a . a a . a a �� a

"# a . a a � � ô a . a a . a a �� a

/ ²0HIJ y ŸÀ / k � ¹ 0 k � 10 � pNã]� � � y ŸÀ /2 D �Y
]�� 	 �H �U" 34� G �›ÐJK � 1 L ÏÐ�ê$ �x p ) y ŸÀ / O 5
�	 � {‘x kx ¢ )”}KL�%Ü��. ù ]��{‘x � �

�

�

�

x p y ŸÀ / O 5�	 � ����� a

a

�

�

a
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s P ¸�e �Ä K ª’“€ st � � s 
 � � Î¿ � ÏÐ O À� 
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a
x Y � � 	 Ç ÏÐ ����� a a a a a a a a a a a a a a a a xX� " 	 Ç ÏÐ ����� a

# Q z Í�H _lh � 0 ¸ K ª)ÉÊ �= y XYy [ � þ �� ÏÐ� ¶ �ã
€ö÷ RS |a

^ yn a» E �%èH±E) � Ãýþ½ » )�� � Ãýþ �a
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;€H H � DJ ÎÉÊ �̃ Ã 	 IJq%Ü [ L�M • g ÏÐ � lmÀç
s�]Q :x ÂÃ � _lh aŽp×yŽy � } &' y \ " y ŸÀ Š] cb•‘b`¤™Ža—bei’abma
d¤¤bgbcdaef`•� ²£l U Ø) uv ÏÐ�ÉÍ :x 	L �÷ 7 } N\f%Ü	 Çy
ŸÀ &' £±E ^_ z > Èç¶· � ²£l ç�M [ L# L |a

a

�
a

ƒ ª a_lh aŽp×y ÏÐ � lmÀ�ÂÃ a

ÏÐ y ŸÀ U a lmÀ :x a
` a«A×yZa ��lm a

«A×yZaaa«Ap×a lm a
«AZaaayA«a b •lm a
«AYaaayApa b •%lm a
yAŽZaaaŽAZa %lm a

caŽa ��%lm a

½ •°± ayŽŽXX�]Q	L# L |a

 

 

a
a
a

ƒ Z a•°± ayŽŽXXÏÐ � lmÀ�ÂÃ a

° �� U a lmÀ :x a

` aya ��lm a
yaaaŽa lm a
Žaaaªa bc a
ªaaaZa %lm a
caZa ��%lm a

q Ö{|FQ # d k
k ‹Þ �H e_f aZyZ�� –•bcge`ilmÀÂÃã)ˆ
\�É 	 �q]Q	L# L |a
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k) & ' � 8 j a a

] Šk•)Þ &' û D � ú ‰�# ƒ ¢a

d
�� ) i dji mK ª RS � ÏÐ y ŸÀ;• U a
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š�� ƒ {� �� H � • ÏÐ y ŸÀ U � XZn a
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ZAXà akà| aŽ«a ª««(k	 a ZAXà akà| aŽpa pZ«(k	 a
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ƒ0 �Ä ¦ € á „ €¹ö � Þ©ô O š2 …† * ‡ˆ H � ÏÐ�½q Ö %
 �
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a

(1)Pedestal type with 
wing type axle springs 
 
Axle box   Silders 

   Cushion Pedeestal 
 
 
 
(3)Leaf spring type 
       Axle Spring 
 

(2)Is type 
 
   Axle box 

(6)Conical laminated 
rubber type 

Axle 
Spring 

Axle 
Spring 

(5)Coil spring with 
Cylindrical laminated 
rubber type 

Leaf   Cushion 
Spring  rubber 

Axle Spring 
    Axle box 

Cylindrical 
laminated 
rubber 

Conical     Axle box 
aminated 
rubber 

(4)Axle beam type  
  Axle Spring 

(7)Roll rubber type  

Axle box 

Roll rubber  

Axle box 
Axle box Axle beam 

  Cushionrubber 

Leaf 
Spring 
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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.a a
Key Words:tractive torque,adhesion power,torque of the traction motor,wheel 

tread line 
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Looking at tourism development and travel demand from the 
angle of derived demand 
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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, 
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]8i• ŽšãŽ«pŽ««yha ] bmbcdga 8ei’—d™a • m“e`e–acdaef`ha êb•dca“b`aa fka åcd`–•fcadaef`ha
i d–’e`iaf`haêAfAa

y«A ãd`haãAaiA ad`ma8 ‘d`i halAal AaŠŽ««Z•ha\ • a²bke`bmašdc–e“f`™ašcf¤bm‘cbaafa_`•b–aeidae`ia
°f`ge`bdcaåcdkke¤aê™`d“e¤–h	 ašcf¤bbme`i–ha y«a’a_`abc`daef`dgaf f`kbcb`¤bafka8 f`i aæf`i a
lf¤eba™akfcaåcd`–•fcadaef`ala‘meb–ha•• AaŽ×Ž×ŽAa

11. £b`b`mbjha £ Aa d`ma êdid`jf ha fAa ]Aa ŠŽ««¢•ha \ •kkb¤a–a fka 8h± a ãd`b–a f` a ] cbb—d™a
äfaagb`b¤¥–h	 aåcd`–•fcadaef`a²b–bdc¤’ašdcaaäha±fgAaªyha°f AaYha•• AaY«XŽYŽŽA
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