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3.1 Motion and Behavior (Curves, Gradients)
3.2 Train performances and train operation
3.3 Axle load and Interaction in Mixed operation

3.4 Maximum Speed (Mass transit or Conventional or Hi-speed Train)
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T A.A. 1825 (W.A. 2368) NMSYUEINIIISUAIEN5VUEITUBITEN I
Stockton-Darlington 1Uuszeznig 12 lud (uds w.a. 2561 = 193 Yuudn)

SEUUDUBINULND LWL A152225195 LULATD I UUVLNUNUUIUSA

Darlington
w‘% ¢
1

The route of the Stockton & Darlington Railway in 1827, shown The opening procession of the Stockton and Darlington

in black, with today's railway lines shown in red. Railway
Lméﬁ%ﬁﬂa https://en.wikipedia.org/wiki/Stockton _and Darlington_Railway
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First passenger railway 1830

Lma'ﬁauua https://en.vvikipedia.org/wiki/Liverpool_and_Manchester_Railway
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Gt a.A. 1834 Wuduan Aevrsnisaunssuvaaiduanaseind W

A.A. 1834 fidaauszinfinanduduniesening Liverpool -
Manchester

A.A. 1842 Toeurnuuszsniviia Semaphore Signal Aanslu
LHUN1992%379 London - Croydon

A.A. 1853 HsruuanaiAdanUsednil nsadausaluney (Block
Signaling System) Anndlulduneszwing London -

Northwestern Railway

Semaphore Signal

Lma'ﬁanﬂa https://en.wikipedia.org/wiki/Railway semaphore_signal
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Rﬂllwa}’ Admlnsl_rat]{]ns ( Braking Distance \ Gpacing of Signals  Minimum Sighting  Length of Overlap  Maximum Train
AL Distance Lengih
Austria  oes | oependenton Minimum 400m 26 kwmax (kmh  =40kmih: O 700m
speed & gradient In matres) olferwise: S0m
.0 400-1500m
Belgium NMBSS| 120km/M: S00m M 370m B0 1500m pmilnvinmsT: S0m
SNCE 140kmvh: 1200m Maximum: 2000m =E0kmith: 3D0Dm (Bt for unchons
160kmv/h: 1500m batwasn two lines
FrindmILIT 100}
Switzerland sea <ASkmih: 40m
Ui o 165 100m
inceased for lalling
- gradient

GBrmany DB AG | Dependent on 160kt 1000m For etop signais; =E0kmih; 200m T50m
several variables. Far high speed S00m £60kmite 100m
Minimum distances | ines; up o 1300m  For waming signals:  40kavh: S0m
BOkm/h: 400m For minor lines: 250m <30kt <S0m
120km: 700m A00—T00m
160km/M: 1000m

Spain  renre| Depencent on 1500m 300m 50m
speed, gradien! and
charactenistics of
rolling stock

) . -

France SNCF £120km': 1100m Winimumc S00m silem' 100m 100m min. distanos
140km/r: 1400m 130k H00m from trailing switch,
180km/n: 1500m £160km/h: S00m Mo overap locking
Minimum braking
distances. Can be
compensated for

— —— —— = —

Great Britain BER Dependent on 150% braking Equivalent io 78 =Frmdhi 183m Paszenger Trains:
speed, gradient and | distance maximum  unning time., (ag reducing bo H0m
characteristics of 300m & 160km)  <24kmihc 48m Freight
roling stock Traina: 500m
(200kmvh mgudmum) {ntemational

Tiraines:
\_ J Passenger 400m

Freight: 700m)
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(Introduction to Basic Design Signalling system)

7

Warner & Home élgnals Warner Signal
and Points’ Hand lever

echéncl Point Machine State;"SighhAiAs )

VDU panel Computer  Warner HomeObject/ Relay Controller Electric Point Machine Starter
Based Signal  Signal Signal
Interlocking 16
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The Time Interval System ASANIZEENNTHINADVDS
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unasdiaya : http://www.railway-technical.com/sigtxt|.shtml
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unasdiaya : http://www.railway-technical.com/sigtxt|.shtml
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ATSLAUSONTNUANIUNUAYBINIATTENINVUIUSANNINUA  (The
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s Y N o Y e v A Yy a A ¥ o
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unasdiaya : http://www.railway-technical.com/sigtxt|.shtml
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Augu1asluss : Mechanical signals WU sz4aNaNIIUALE
d19890 USAUAUNUSIAY Mechanical Interlocking of points

and signals.

A British semaphore stop signal with

subsidiary arm below.

A gantry of British semaphore signals seen from the cab

of a steam locomotive
24

unasdiaya : http://www.railway-technical.com/sigtxt|.shtml
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Structure gauge (for ordinary railways (except Shinkansen railways)) Structure gauge (unit: mm)
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Basic rolling stock gauge

—— Structure gauge for those other than overhead contact lines, their suspension equipment, and insulated r einforcing

materials on railway tracks operated with DC electric power supplied through contact lines.
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Shinkansen

Structure gauge (for Shinkansen railways) Structure gauge (unit; mm)
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Basic rolling stock gauge

Structure gauge for tunnels, bridges, overbridges, platform roofing, etc.



Basic Dimensions of the Structure Gauge for China High-speed Rallway
IN STATION IN SECTION
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' 1% Track Level

Unit:mm

—X——x—x~— structure gauge of railway signals, structure columns of+
elevated waiting rooms, and the columns of overhead contact line system.
(OCS), overpass bridges. pedestrian bridges, lighting facilities, and rain shelters.
(not applicable to mainlines).~

—0—0—0—Q structure gauge of platforms (1750mm for siding platforms;.

1750mm for main line platforms where no train passes through or the passing.
speed is not greater than 80km'h; 1800mm for main line platforms where the.
passing speed is greater than 80km/h.)..

@ structure gauge of dwarf starting signals operating in reverse directionin.
stations shall be 1800mm..

basic dimensions also apply to bridges and tunnels..
Y is the system height of OCS.
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Standard for Track Spacing

V=250km/h Interval main 46
track |

160km/h<<V<200km/h 4.4
Interval main track '

V=160km/h Interval main 49
track E

Track spacing V<_160km/h Interval main 40

track

Main track in station 4.6

Main track to side track 6.0

Side track to side track 6.0
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(Introduction type of Signalling system and main equipment)
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andudsyaradlnd 2 vin (Two Aspect Color light Signals) azdin
ALaLazaIAUFYUIMIAIY

> Signal
T N Tr ~n 1
rain 2 | :: | w I rd
BIOCK

Block Block t

Arrangement of simple block signalling

ausudyeyraulnd 3 vin (Three Aspect Color light Signals) 3230
ALLakazaIAUFYIMIAIL
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M29819904 Japanese railway signal

two-light three-light four-light  four-light  five-light
type type  type A type B type

o ° 0 ' ' '
reduced
speed
caution ° e a e
speed
restriction
stop o . ' ' '




ansudyeyradlwd 4 vin (Four Aspect Color light Signals) 3239
AunlaaranudyIn (Aaee19vae guu)

{ Braking Distance N
| } 1

—D —{ —{10 —D

four-light five-light

—=

ddddddd
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AurLauazaIaudyIual (A1ae19999 Q)

a ansudsuaadlnd 5 vin (Five Aspect Color light Signals) azdin

" Braking Distance o

L I "1

-0-0® —-00 —§-O® 1 ®-00 000

—n

NNSINIUIUTINYRIFUNNaaZanTzaZNTARINAD TH
Uszansninwanndu Tnentnaudusaszszasninuiatmduliniu
YUIUYINVDIFY YA WIDAINUYINFRYEUI0M (Sequence)
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Fig. 1.32A BR: signal aspects

——— —— — . a—— ]

Dascription Aspect Meaning
—

Main Signal Mote: when signals are mounted at ground level, |
the order of the aspects is revarsed |
ie red at tha top [

|
1
|

o n I

JAspect 4 Aspect Sepamate |
slop & |
warning |
signals

Red Danger:

Stop

Green Clear:

Next signal is exhibiling a proceed aspect

Single Yellow Caution:

Be prapared to stop at the next signal

Double Yeflow Preliminary Caution:

Ba preparad to find the next signal axhibiting
one yeliow

Flashing Preliminary Caution:

Single Yellow Be preparad fo find the next signal exhibiting
one yellow with junction indicator for the highest
spaed diverging roule

Flashing

Double Yallow Next signal is axhibiting flashing single yeliow

aspact

NRA18UISINANLYYINVD 9T U IUTILANGNAY LU

Fig. 1.33A BR: uspect sequences

Isolated Distant Signals

oeo—

» Braking Distance

[
L)
3 Aspect Signalling

N 1

2 Braking Distance » Braking Distance

Headway

4 Aspect Signalling

O M

'

2 Braking Distance
!

! =z Braking Distance '

}.'_.

i 2

Headway

With 4 aspect signalling, headway can be maintained with greater braking distance.
Alternatively, headway can be improved with the same braking distance

Reduced Overlap (ROL); Delayed clearance R —&Y

.EQEO rQE r.: ® nﬁ\

Q0 a0 @ W

L SFitly : :
Paint at which controls on outer signal are released

=

- TE—
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UYDENAVBINTAAAITUIUUIZIN (Fixed Signal)
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UYDENAVBINTAAAITUIUUIZIN (Fixed Signal)

3) PRUUNITANAITYIMUNDULATAYUIUNAN VLADINTLUZNLNGINDHD
N1TUDUAUTINAUTZILNNLNIIUTUTA MDUAUDILAZIZUZLIANITHIUADIA
W ngandyyrunanlay liadyyiadszanniue

9) Tunsaindunialdsnsensdailiszaznisuaaiiulaiiieswe ®Ian1eman
N9HEN NEINNTINTTRYAVUIUTA LElanuNnaRLilsuasdyynan
K o0 & v a ¥ o 1 1 ol e 1 % %
9NUUADIAAANEEUUIUYIY UTeLanange (Auxiliary) LU dueuIinIUNU
(Repeater Signal) wisaduauraiuanis (Route Indicator) {udu

W17 I-5 A i1 2-5 Al

' g ] ar e i
{1 1 =3229 =2y m”

JeyeyreunaLnu (Repeater Signal) Jeysy1euuannng (Route Indicator)



Movement Authority
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FuntIn1TuadiY Sighting Point

ﬂ a TEUTATITUDAMNY Sighting Distance

sTEADUdLDIvD B + — sEEEURDANY
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s.mﬂau}mnan_ﬂrm. (Service Braking Distance)
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(Interlocking Principle)

Cirecthicn of Trave

ole

=3
Signa Sgnal Sigrel =
Block Block Block ’ Block
>




NANNITVBITLUUUIAUFUNUS TUNUA U I UU T2
(Interlocking Principle)

SEUUUIAUFUNUSTAIUNUE U AB SEUUNADANIUIAUNITIANS

v v

w3sunelaeInn1susaulilidyyaUssanuansnsayyinluauluilsl

v v

UJaoany

o =

seUUUSAUFUNUS dn1sdndaansatsAudgalilitivindsyaanvauwes

v v

v v =

AU wiseau1sadansaunIslilinanisiaaauv U TURANINUANUNRTDEIY
119U (Conflicting Movement) dunalvitNag UAWMANIDYUNY FI58UY
JeAusauvasdygrauiudaalussuuisnuauguay U I NT9RAA

ANNUS LY NSHenLazn1alug 1y
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(Interlocking Principle) (sd)

1) Fygyraudszanitunsivamssuazdoaluriinansayyinliduuiuse

=D.
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sy nldauiusaduRusumstuvsaRuussauiulunanfeafiudy
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2) Ussuaiieglunsmauiidansenazdesdnagluviniigndaslailinaliin
nsdnnTeumsiidauduazazdosinliussuatugnisduagluvinigndas
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3) WalddawnIsunisuardyaauszaninneg Tusuisvamienaud
wseuld wansvinaygyInuda Uszuaazdesgnianauni

3.1) aulusalariunisnauvasUsznanazlifinasannulasnny
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(Type of Interlocking)

1) 53UUUIAUTINALATEINEA (Mechanical Interlocking)

2) sruuteAuUsuFEnIaenansliiin (Electro-Mechanical Interlocking)

3) S2UUUIAUSINAESag NN (AUl Relay Interlocking)
Wuszuulnnildnannissadlunisannisnalnvspuarglnnilunisg

LASYUNIY

4) szuuleAUsIuAQ8BLannIaiing (Electronic Interlocking)
< v o o Yy v v = 4 < .
WunalWUeaunIussuy Logic vasnindunaanstadudussuu Logic
aaenalnniediannsaiing v3a Solid State Interlocking wnu Tusseznaun
W lgszuululaslusiwaiwas (Microprocessor Based Interlocking)
Jaguuaswlude (Computer Based Interlocking #3ai3engadn CBI)
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N15LANSOLAYTZUUNBUNINEZAN (Block System)
WAZITUUUIAUANNUS AUFYIUUIZIM Interlocking System

Direction of Travel

>

Signal Signal

Train 2 l_a r” Train 1

Block Block Block

Arrangement of simple block signalling




ITUURNDUNINEEAIN (Block System)
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10852 UUUNAUFUNULSVRI5ZUU Interlockingfenlananaunuatiy

N1597 Movement Authority 32#71960710UUY ¥139N15IARDUNIELAIN
szranaandl Alluvuaunisiiluialaddglussuvanaifdymin Wendn
“STUUNDUNINEZAIN (Block System)”
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n) ASIANTSLAUIANIBNITAMUAYINIAT (Timetable and Time Interval)
nsfuuataanalunsisulusrureunsazaantuvualfvuIuse
saluaziuindouddngnaumsazaanld Adaillaszeziraniinvuald I8
rnuluaunsunutouluudn Seeygnlfuurusaseunawnsaladngnould
szuviifinnnudasndvliigs aelddasszesiaan (Fixed Time Interval) Tu
FumeitinsiAusalivunuiuaintn

U) MSANAUATINIAMAZAIFINISIAYTA (Timetable and Train Order)
Tuaasl A.f. 1851 (w.A. 2394) iafinsiRusavuiuvvliufsissuuiiundae
Sansiausalilasndetu wiefinsldszuulnsiavduddinissanisiiuse
WadeuSuilasumsnanainisiiusa Wumdsnisiusa (Train Order)
MeintneuurUIusatuazldsuAdmisinsiavinuuneaandiivuiuse
azluRe FadunisiBudunisnsradeunsunisazaanTiisavuluiealunauy
N9EZAINYINTIY
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a) N1sdan1siausalaeivuadunaun1eazadn (Block Signalling)
soanldimuaszuuneunisazaniulnensunisiigniauaduneuns
dzan (Block System) azdasfivulusnagifissvulrudsavingy noung
szaniliumauszuineaniiinnsazaandesaniiidraidesiu Javuiusnaziny
dluldsaidieldsuauninanuisaniimneszaaniaasanii Tnsvuause
wldSuaynmdrgnauldlasnisiudamisszaan
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N1SANNISLAUSD

9) szwé’zy}zugmﬂwaiwﬁ (Fixed Signals)
Tutiael a.a. 1830 (w.a. 2373) ldfinsuszhvgssuudyniuusesd

ArUANFeszUUNalAMMATasna (Mechanical Signals) @slutasdaunléi

nsAnrsdyanuseaiitudungludassusnd Taefnenruaudyn

Uszannsusiuiiaaunaud sl iniveussianany
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N1SANNISLAUSA

9) sTUUIATRINSAEAINTIATUANAIENIINGIU (Manually Controled Block)
sandiffissuuyszuanavyuazidygralssiiiAuiduasuanenaunis
dzaanwiiy Aninanudyaiuussusaandaniugarvauniseygald
YuusaIARBUAIdNgRauNIsETAINAeTIULLATEIMSEE AN
szuumsazaandisanlivuusavvanigavintdudunegluneutiy Foni
szuUnauaNysal (Absolute Block System)

STUULATDINIESAIN




N1SANNISLAUSA

2) STUUABUNINEZAINDNLULR (Automatic Block System)
paunsazaINSmuli 1unsuiinruaunIeazAINTeTUAI8999 5 TIREBY
YUIUTANADAANENYBIRBUTEVINeEnT] TaeTddyanausesifidfiu
Pranndnrsfiunisuaztatsmaiu wnduduaiatsdulfuuusavearie
anansandeuidneulfedsuasnde
Tunsdlvuausaiinzindousadngmeutiuasiiszuulwneunsiadeuudainl
fvuausnduaglunsudsasldsuaygnlithaurusadrgnounieazaanld




N1SANNISLAUSA

%) s3UU29As AU (Track Circuit)
< o 1 . 1 Y
IWUTZUUNSIEDUALLUAUIVBIVUIUSH WUV Fixed block siaunladinis

Uszanalglussuuinniuninunaaulnivuiuse wagszuunsivaaunauly
szuvaTIlRdyyIUssIItuguaal wazlunaunisazadnsenineaall

- track bleck

g7 W
e v 3l e



N1SANNISLAUSA

%) FTUUNEAVUIUTODINLUIR (Automatic Train Stop : ATS)
Tugaraumdsaniinisussiugszuuisasiineuiiuinmaiiensavsey
Iflaurusnaglutneingg wiAdiTauinisssuuveasulusalagdalud@d
Yasiuiildvurusadhudeadaanaluvingia (Signal Pass At Danger :
SPAD) szuuiiinanldffuanuuaende ddutlagtufissuuiidudounas
Faa3uriu Wuszuumuanadvesuusauazlesiuanuuasadedae
N15UEATUIUIALALDRLUIIA 1S8n31 Automatic Train Protection : ATP

Sivce thete h an Al loop,
| Favw Nnow recetved the ~aw aythoe By
to paws thiy wignal slready before reaching
the baives Trarefore | can accenrate

imemediately; wher the \n;'ul

coe) 1O greer

A29819 ATS
Sencatil 1103374 ETCS level 1




N1SANNISLAUSA

Bl) STUUFYIMUUYBININUTUTa (Cab Signalling)

STUUFRYRY ﬂmuwmwummwmuauaJnﬁaaammmmﬂﬂmmammm
Usganfifingfisia (Code) Mfuuasuuostinaudusofiaziudyn iy
11 wauassia (Code) apnunJunnamausa (Speed Limit) wanauy
Wodusatve lintinaudusanIuauasa A uRinA5 Y

§niingauTUIalIAIUANIUIUIANIUNAAAIUSGY NAMUATZUU ATP 9%

v Yy o wa < . . =1
LUSNAINURDIALULR LNBAAAINLIIVUIUTOAS LagseuuCab Signalling 1
NUaANWINUIUITALUABINBIAYIMUTEIN LWNEUAATSUUE UL
v LY Y . R v < a v < &
Mioaninaudusa (Cab Signalling) WAIAIUANAINLIINUNNAAIINIY T

A298149 Cab Signalling




N1SANNISLAUSA

at)) STUUMBUNINELAINIATBUTA (Moving Block System)

Humaumsazaanviiafiuimauiniauiinudnwasn1I19veuIuTa B9
szuviladasfiaunsaiiu-de dunraaiuingdomsunuasasinnou wie
Fixed block Ingvuausnazdsnduingiianansiuisvasyuusaluls
58U Interlocking nsMULBansREBUNNSIARDUIMIYRITUUsSANNYUILTY
LHUNI9

29814

Moving Block System

(varvhenw of 81% o agpdad ) 8 revlg b b Pywam
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AAANUL5289%38 wazldnrsunasrauluaug1eusan UV Y

HOT STOPPING COMPARISON*
(LOWER IS BETTER)

a o & ywy
danav19uule WT————

SMPA LINE PRESSURE

@D E:NOIX ULTIMATE

D cOMPETITOR BRAKE PAD

STDPPING msum CES
[METRES)

=THOT® STOPPING DISTANCE CALCULATED AFTER TEM CONSECUTIVE 0.5G DECELERATION
STOPS FROM 10D0KM/H DURING BEE4.5S DYNAML'}-MIE]‘_"R STANDARD PERFORMANCE TEST.
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Ausavigalaiunlagdng

szuzinuaeinaunseulisaluvgn (braking distances) Huas
AuNUSAUAMUSINDYY IR TRIIUUNITA LA



A9819UD95282LUSA (Braking Distance ¥a9n155alnsnge)

- " ]
Rﬂllwa}’ Admlnsl_rat]{]ns ( Braking Distance \ Gpacing of Signals  Minimum Sighting  Length of Overlap  Maximum Train
AL Distance Lengih
Austria  oes | oependenton Minimum 400m 26 kwmax (kmh  =40kmih: O 700m
speed & gradient In matres) olferwise: S0m
.0 400-1500m
Belgium NMBSS| 120km/M: S00m M 370m B0 1500m pmilnvinmsT: S0m
SNCE 140kmvh: 1200m Maximum: 2000m =E0kmith: 3D0Dm (Bt for unchons
160kmv/h: 1500m batwasn two lines
FrindmILIT 100}
Switzerland sea <ASkmih: 40m
Ui o 165 100m
inceased for lalling
- gradient

GBrmany DB AG | Dependent on 160kt 1000m For etop signais; =E0kmih; 200m T50m
several variables. Far high speed S00m £60kmite 100m
Minimum distances | ines; up o 1300m  For waming signals:  40kavh: S0m
BOkm/h: 400m For minor lines: 250m <30kt <S0m
120km: 700m A00—T00m
160km/M: 1000m

Spain  renre| Depencent on 1500m 300m 50m
speed, gradien! and
charactenistics of
rolling stock

) . -

France SNCF £120km': 1100m Winimumc S00m silem' 100m 100m min. distanos
140km/r: 1400m 130k H00m from trailing switch,
180km/n: 1500m £160km/h: S00m Mo overap locking
Minimum braking
distances. Can be
compensated for

— —— —— = —

Great Britain BER Dependent on 150% braking Equivalent io 78 =Frmdhi 183m Paszenger Trains:
speed, gradient and | distance maximum  unning time., (ag reducing bo H0m
characteristics of 300m & 160km)  <24kmihc 48m Freight
roling stock Traina: 500m
(200kmvh mgudmum) {ntemational

Tiraines:
\_ J Passenger 400m

Freight: 700m)



v v 1
N15AIUABVDINITTAINUSLNALULEDLLAUA
Nederlandse Spoorwegen (NS) : 452812114

o

TngUssuUNLUNS
AA27U157 40 Nal./v4. svaztuadlagUssiNe 400 LUAS
AA1U157 60 Nal./vl. sTezuaalneUssuIe 500 LUAS
fA21157 80 Nal./vl. syazinuadlagUussinae 800 LUAS

AAUS? 130 NU/BY.  szezinuaslaeUszuiad 1,000 LUAS

RS2 160 nuU/¥y.  Svesinuaalaeussuid 1,150 Luns

Dependent on gradient

Lmdﬁaga :European Railway Signalling A&C Black London : ISBN 0-7136-4167-3

JR-East Shinkansen A113L592 275 Nu./¥4.
seazvuanineUssun 4,000 LUAS

wnaedoya : JR-East ”



A9819UD95282LUSA (Braking Distance ¥a9n155alnsnge)

Railway Adminstrations

. Railway Braking Distance

Spacing of Signals Minimum Sighting Length of Overlap Maximum Train

- Disiance Length
Luxembourg cFL 400m Dependent 200~-300m >B0km/h: 100-200m
' 700m  on speed otherwise repeating  <60km/h: 50m for
1000m  and signal is required >2.5% failing;
1200m  gradient Om for <2.5% falling
of rising gradient
Norway NSB - <100km/h: 1000m  8s or minimum of 0-400m Local Trains: 250m
<130km'h: 1200m 200m IC & Reg.: 400m
=160kmyh: 1800m Freight: 1000m
<200km/h: 3000m _
Netherlands wns 4 Dependent on 400m min. 9s (in clear weather) Not applicable Passenger Trains: \
gradient: 1800m max. 400m
40kmvh: 400m In station areas, Freight Trains:
60km/h: 500m may be less than 700m
80km/h: 800m 400m if required for
130km/h: 1000m operational reasons

\_160kmvh: 1150m -

Sweden sv

130km/h: 1000m 1000m 200-350m 200m between train  Local Trains: 200m
supplemented by Up to 150m Dependent on line  routes. May be IC & Reg.: 400m
ATC for high speed  additional for falling  speed reduced for reduced Freight: 630m
trains gradiant train speed and vpe

of obstruction
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AWMU IRTTHENAY Sighting Point

a TEHTATTHEANAY Sighting Distance

o | = -L- o
‘i.._F'.Fl'EI'i‘_HEE;EI-ﬂI'EI-‘ﬁ-EéHﬂ - e pilnudn TEAEE TR SR

smzRmgamagUmad | o Braking Distance)
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Jszunm : Ussuananen (Uszuails)

WiUlAUNAY  AseyIad Uszuadle



U3z : UTeHhanadngalnnsauanyuwislad

LYIUNDAUNAY R RV TRTY Usziana
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“STUUBTIMIREYINL

Feysuraulwd : Colour light signals wiauuszuwanavinauaag lwnn
AIUANAIEILaE (ALl Relay Interlocking : ARI)

Feusuraulwd : Colour light signals wiauuszwanavinauaag lnwn
muquﬁ'zﬂﬂauﬁ')ma% (Computer Based Interlocking :
CBI )

Feueuraulwd : Colour light signals wiauuszuwanavinaudaglnnn
muauﬁ%ﬂﬂauﬂ'}ma% (Solid State Interlocking : SSI)

unasdiaya : http://www.railway-technical.com/sigtxt|.shtml



Uz : UszhanalWrsiaisnudunusdyayialng

GGV GRICE Uszuanalnii Ld@199n

LNIAIUAN VDU Computer

Based Interlocking
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wannISRaNLUULEUMLAUsalnazguaal

%4

Jdudsznaunanasil
1 mesalWl (Railway Track)

2 @11 (Station) anuawesalweaniludaeq NSandn aau “Block s

Section”
3 M9LAY7 (Single Track) / 198 (Double Track) MUUANISYUNIHDS
4 nneuan (Siding Track) Inen1sAnnsussuanisnanlwaanil

5 deysy1ad (Signal) Nalugaail wazlunau wu dyugranaaniil dyyruaanain
011 VBIWINNLABINION A

6 N15ANAIUSLAAULUAYUY S217919M19U5257U N lan1u@aenis Switch/Point

Machine

7 STUUATINEDUAILVLIATOUATININVBIYUIUTA (Track circuit) divianguiln
1 DC Track Circuit Ac Track asastiutwanaasaln (AXLE Counter system)
399193l UiATatuTaUVRLHasalN (Tachometer) #i191UAUANY Balise



DC Track Circuit

track blo-ck . -i
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Without wheel

Receive coll

[ i
ememnmeemenman e nennnn SIEDET
1, 2 = Field pattern (example)
Checkin =~ Check-out
oo

"}'_"7

Previous block
+— Qutdoor E.

Indoor Equipment

Lméqsﬁa;ﬂa http://www.railsystem.net/axle-counter/

Mext block
OutdoorE. ——»

AXLE Counter system

With wheel

Wheel

S

1

Transmit ’[;E]\II;A :

o
e

/
i FTTTT MR
'
1
Y e o
\h-—.____-— -
Axle Cou nter Axle Counter
v ’
Block Y
ﬂzﬂ Electronic _‘]‘E
:':' Junction Box :F

vy

Counter

Evaluator] 1

to Control Room
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NANN1SIINLUULAUNILAUSD WL aze 1 ugaail

8. AMviuanau (Block Section) iy wdldlaenisivualagiian Jagtutieuly

N1SNNMUALABTLLNI

- Fixed Block finsiviuassesinvuaiidaauatnaniiviieuiinivun

- Moving Block WiumsAuaunisnssasvinsassalidumiiaindeyadild
SUNINAUIAIUANNISLAUIA (FNUNTaanssEvinesendnesale dealunu
ITUUVURINIAYU)

9 FUIUVBWINFYIA 1 3 i (R/Y/G) sudiu w38 n1sideantd Cab signal au
YUIUTO

10 szuutaduduius (Interlocking) iluszuufisaudayatiavun 19y Track
circuit AinTuumissuause, aausvivesdyaauvisaand danusvitvasuszue
i wazsiudansilisusarusanidrafes Wield daruauszuuaaifdyyin
#NDLASENNIS (Route Set) iiNadsnsdaalfounyn udswinauduauausa
Thindouiildnudasnis freanulasnde



NANN1SIINLUULAUNILAUSD WL aze 1 ugaail

11. STUUDIUE WU LATDINUAUULENDITZAUNIY

12. N15WBUABNUSTUUNNINADIALULRA (Automatic Train Protection %58 ATP)
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SULVYULUUEII9 Layout
IMUVYUFSIUUU Layout ABNISNINUALATISINNIBLASIES

JunaulazilurunaulINYaINISIIUINLUUMIRA M

1. Wetufinnavesnisdsauaziusufvuaduvsiansgunsaliingg

2.  WAN13d13999TENTAATUTI8asBEnIWINRUNTAl wazwlinvasaunsal i
AeeMs b Iimungaununineu agregnaaslasnny

3. §19as98ANITENID LYY

®  3¥%379 JOINT TRACK vasdsyayrasdnsunlufs JOINT TRACK U99
dugnafaulitaendn 1000 AT

* 5211919 JOINT TRACK vasiwaduidsutia JOINT TRACK vasdayaudh
walulitaendn 200 wns

*  5¥wd19 JOINT wa¢ TRACK Uszua 5 JOINT TRACK vasiunduiuaeulsl
Wa8n31 650 LUAT

e qafina JOINT TRACK ¥euszuadiodwisain CLEARANCE POST 3.5 uns



AauLiiag
.
DONMUANG

DMUS 23.01  DMUG 24.01  26.01
L o L o HBE 1-1 H
31

et L

s b g
DMUA4 DMUZ 26.02 27.02

1058
1058

’]'F 11{

Q- %

I A6

RANGSIT
(RSI 04)

A2981981Ua0U

L easAn
BT
CHIANGRAK

CHR1-3
CHR1-1 HIl rEER

B 334-141 L 3341BT L CHR1-1T.LCHR1-3
(W22 CHR3-3
CHR3-1 HIiB HE

) 334-3 YCHR3-1T { CHR3-3
(WM4-2 CHR5-3
CHR5-1 HlB HERERE

3345AT 1 334-5BT_ CHR5-1T L CHRb-3
(WM 6-2 @92  @9i3536

3436

1028

-4l
RSI-CHR-MM




wanmsmwaaﬂnimmm
mim%umamwmaLawaaaﬂnsmma ) ?lé)ﬂi“U‘U’e]’]ﬂNlﬁﬁUﬂJ’]iu ‘L!‘U’J"I&I

auddgialiivuanisesnuuy n1sindenisnagaunistizedne
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on9aslvinau (Track circuit) agudsaunsal wu tendayaes 1- 11%@ 1-1T
Foreaslvinouvasszua ?jamuﬂiuuwag 12U 101AT |
o Track 1-1T , 3-1T WJumeUszsudu (Up main)

%@ Track 2-2T , 4-2T WumnsUszs1uses (Down main)
UszuaRauangavasaniil (King Point) sy 101,102
(Uszuatiuenaanlunieanandn (Loop line) asdSudufl 111,112

R B

AUEIAY) uazUszuailoasisuan 201 AR
6. Fodynuduiuasum (Ground Shunt) Fuduain 301
7. ¥o19aslWmauves Platform Track (34370 61
8. iawenlu 15 - 17 - 19 - 21 pwfiamadiusely MemdndunsedwiEuein 31)
ieanidu 16 - 18 - 20 - 22 aufiAMaAusadas (MevEndunseduGEuen 32)
9. adausalud@ (Auto Signal) Retanudumisszazynesalu 1wy
324-1 ua 334-1 (M9TY) 1EASRET Nal. 7 32+44XX UALZ3+AXX AR
10. @en9aslwaey (Track circuit) fogsznirmdnwnduiasy LOS fulszua e 1-71T, 2-72T
1. #Hosaslunou (Track circuit) flagseudnsanniiGenanuy nu. fins 1Judu
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#annN139anLuUu Signalling Plan
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NANN159aNLLUU Cable Plan

NU1BDY ATAMUATEYNITINRUIEELATALAZYUINYBIEELALTATINDY
AUNUNIANY Location wazidunmiaidvissgunsalssuuaiaingyyiniaanil

STOS—L5—2CA01—KSK—1001

12c FBRE 0ATIC (AERIAL) 12c MBRE OPTIC (AERWAL) —
KM B2+473 N B3+008 KM B4+008
Loc Loc e
LoC 8247 KEK_1=1/3-1 KSK_1-3/3-3
HH HW SW_A
2c 4 Sqmm. (DN—POWERFT) 2c 4 Sqmm. (DN-POWERZS) 2c 6 Sqmm. (ON-POWERES)
20c 1.5 Sqmm. (ON-SIGNAL13) 30c 1.5 Sqmm. (DN-SIGNAL12) 56c 1.5 Sqmm. (DN-SIGNALE1) Z:
10c 1.5 Sqmm. (DN-SIGNALE11) az
EHS
EH
=
Q (=]
BPr, 30.9 mm. (to BNP, DN-TELECOW#E) 6Pr, 809 mm. (DN-TELECOMET) B°r, 80.9 mm. (DN—TELECOM#S) 5Pr. 0.8 mm. (DN-TELECOM$S)
2dc FIRRE OPTIC (SM) 24c FIBRE OPTIC {SM)
2x 26 4 Sqmm. 2% 2¢ 4 Sqmm. ” 5 1.5 Sqmm. 5¢ 1.5 Sgmm. o 7¢ 15 Sqmm. 7c 1.5 Sgmm,
T Ak E14—1TR, B24—1TF | B14—3TR, B24—3TF % ML e 11 SIGNAL TAL SIGNAL TAIL S 31 SIGNAL TAIL SIGRAL TAIL
2« 3¢ 4 Sqmm. 2x Zc 4 Sqmm. ]_ —— ¢ 15 Sqmm. 3 1.5 Sgmm. T
JK o —[ 824~ 1TR, 1-1TF B24-3TR, 3-1TF bk e CALLON THL CALL-ON TAL
5 1.5 Sqmm. 5c 1.5 Sqmm.
IC1+H4) TAL JIC1+H4) TAL
2x 2c 4 Sqmm. 2x 2c 4 Sgmm.
L 5°’—[ 1=1TR, 1-5TR 1-3TF, 1-T14TF }T" L
2% 2c 4 Sqmm 2x 2 4 Sqmm ]_
T" ED’—[ 31T, 3-5TR I3, S-TIATF K Bax
2 1.6 Symm. 2 1.6 Sqmm.
BALISE 80X §1-3 BALEE (51-3) BALSE (53-3) BALISE BOX §3-3
_I: 2 1.5 Sqmm.
BAUISE BOX 511 BATE G1-1)
_I: 2c 1.6 Sqmm
BALISE BOX 53-1 BATGE (S-1)
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”@@qmﬁqa q Fansrstiaziodundnnisilesduiiasiluldlunsesnuuy
Nﬂ‘iﬂjaﬂﬁﬁgmﬂmﬁﬁiwuﬁiymﬂmLﬂuLLUU All relay Interlocking (ARI)
wazsaulURIsTUU Computer Base Interlocking (CBI) #2g #9n15a8nuuy
Control Table # azldwdnnsluntseanuuumiloudu madadedunisiiu
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A29819 Control Table

ROUTE oaanG TONTROLE
" SET AND LOCKS POINTS REQUIRES PAOUTENRIGIERTION IIMED ST S DETECTS POINTS REQUIRES TC ROUTE LOCKING RELEASED BY TC appmonaL |
TwE no TohLLr ™ NORMAL KEVLOCKS | ASPECT |  SIGNALAHEAD o TR ae TR CONDITTON
. HORMAL REVERSE NORMAL IGMAL CLEARED AND TCOCC lurre cascer| cuean jous E‘”*EEE Prerjemencency ReLease | NORMAL | REVERSE CLEAR occ | TiMe e 0CC [TIME  AFTER ROUTE
WARNER | 1-1 | BO-ITGLIT | 13 G T3 AT Y8 ORGH 1T ﬁnm:; FOR| 31
1-
HOME |1-3(1M) | 3-LTs64T 3L | ZHAM) 2H4C) 32 [NI01 RI11[ <N11Z NI> [V4II[POSL)| J1ATR# ORG | WHENCLEARED TAT |L7IAT|  12ms T3 | L71AT 405 NIO1 RILL [1-37 1-71AT 1-71B7 101AT 64T 104BT T-IT| 805 | 1-37 1-71AT 1-716T he(zuszan| =12 [z
OR <R112 NL0G N1D4 N10Z [ <MLLZN104> OR (ML12 O 11287 1024T (N102 OR 1028T) } 1
AFTER 11(2)R> %L OR <R11ZNIOGNLGANIOZ  |=2-72T 2-4T OR*U 1-3T 1-71AT 1-7187 10147 1 o8,
<R112 N10G M104 R102 AFTER 31{2)R> OR =N112 OR 4-72T 4-2T OR U 24T 2-72T 104BT (64T OR | B4T) )} 2-44C)
AFTER J1(3)R> %L | <R11Z N106 N104 R102 =M112 OR N102 OR 8-727 8-4T OR *U (64T OR BAT) | BOS[a-404M) 4-4(40)
AFTER 3L{3JR> | =N112 OR N102 OR 114AT OR "D
=R103 OR 103ET OR "L [B-A(4) B-4(4C)|
CALLGN | 1-3(1C) | S-1mat I1 | T-a(aM) 3-4{aC) 3L1) 32 [N101 Ril1 113 NiGA RE4L0 TH | L7iaT 2905 N101 RIL1NILTNI0A =2-7IT 2ATOR U TAT| 808 | 137 17281 17287 L ]
=103BT OR "1 1-3T 1-71AT 1-71B6T 101AT n B+
24T 2-72T 10481 (64T OR | 64T ) 2-445)
(64T OR B4T) (605 } 4-4(4C)
[B-A(40) B-(4C)
HOME | 1-3(2M) 1-1T:63T 15 [4-4{3M) 4-4(3C) 16(2) [M101 N111 N203 N112 N1DG ¥ AISATR#ORG [1-17T 824-1T 814-1T 1-3T  [1-71AT 1205 13 [1-71AT 2405 N101 N111 N103 N112 N206 | 1-3T 1-7LAT 1-718T 101AT L03BT 637 1-3T 1-71AT 1-71BT 1L8(2)20(2)32(2) 1-3(2M)
[ <M104 N102> OR <RL04 G 15 AT G# [ <M104 N101> OR <R104 |112BT 10ZAT (N104 OR L04BT) (NLOZOR ST LA L7ET 18T siiHe
102 AFTER 15(1)R> %ul OR N102 AFTER 15{1jR>OR  |1028T) 10T 16(2)
<N104 R102 AFTER 15(3)R> <N104 R102 AFTER 15{3)k> (= l’;‘ il D;r‘;jl o
= NLOW OR 2-72T 2-4T OR *U
el 11287 (63T OR 63T) | 605 [2-4(3M) 2-4{3C]
1 = NLOZ OR B-72T 8-4T OR *U ¢ 4 A 20
= NLOZOR 11947 OR *D B-43M) 8-400)
4-4T 4727 1024T 10287
(exr o B3T) |65 {1-4(3M) 4-4{3C)
CALLON | 1-3(2C) 1-1T:63T 15 [ 4-4{3M) 4-4{3C) 15(2) 16{2} [N101 NLL1 N103 N112 N106 REHCO -3 [1-71AT 2405 N101N111 N103 N112 N106|= 4-727 44T OR U 1T | 605 |1-37 1-7247 1-728T [L8(2)20{2)32(2) % 1-3{2€)
[N104 NLOZ NLO4 W102
1-3T 1-71AT 1-71BT 10147 w0 Ba+T7S
10381
11287 (63T OR B3T) |6OS2-4(3M) 2-4(3C)
B-43M) B-4(3C)
4-4T 4721 102AT 11287
(63T OR BIT) | 605 -4(3M) 4-4{3C)
HOME | 1-3(3M) LITEIT 17 |B-a{2M) 18(1) [R101 NLOZ N113 W1L4 [V+II[POS4)| 17ATREOAG | WHENCLEARED 13T [1-71AT 1205 L3 | L-71AT 2405 R101 M103 N113 N114 1-3T 1-71AT 1-718T 101AT LOLET 627 1-1T| 605 [1-37 1-71AT 1-716T 16(2) 32(2) %10 1-3{3M)
[ <N106 N102> OR [ <N106 N102> OR LI4AT LO2BT (N10G OR L128T 10247 13T 1-71AT 1-718T 101AT 20(2) 5
<R106 NL0A NLOZ N1l <RLOGM104 N10Z NILZ  [(M104OR 10481)) BAs7T9
AFTER 17(2)R> %L OR AFTER 17(2)R OR <R106 = 8-72T 8-4T OR * 1-37 1-TLAT 1-T1BT 10147 1#03)
<106 RLO4 N112 AFTER R104 N112 AFTER = NLOG OR 4-72T 4-4T DR *U 10187
L7(1)R> %l | 17( 1) | = WLOG O N104 2-727 2-4T OR *U
= 3-71BT 37147 3-3TOR "D (SITOR: 62T) | BUS[2-4(2M) SoNPR
= 10387 OR *U |4-4(2M) SRR,
8-4T 8-72T 102BT 114AT
(621 OR 62T) | 605 |8-4(2M) SuNPR.
={{3-17 OR 3a7) (605) B8]
CALLON | 1-3(30) 1-ITEIT 17 |B-8(2M) 17(2) 182} [rL01 M1O3 NLLS MLL4 NI0E RE+C0 13T | L-71AT 408 R1D1 N102 1LY N114 = B-TIT 84T OR "U I-IT | 605 |1-37 1-71AT 1-728T 16(2) 32(2) 10 1-3(30)
e s i et ki 1-37 1-T1AT 1-71BT 10147 202) BA+TTY
= 1038T OR "U o )
1-37 1-T1AT 1-718T 10147
10187 =
(BT OR BIT) | BOS| 2-4(2M) YeNPR
|4-4(2M) SNPR.
8-4T 8727 10287 11487
(621 OR 62T) | 605 |8-4{2M) SNPR
={{3-1T OR 317} | 605 B3
WOME |1-3(4M) | L-IT6IT 18 |B-a(1M) 2002) 101 NL03 R113 R114 [reimpose)| I9ATRA WHEN CLEARED T3 |7aAT | 1285 LI | L7IAT 05 ka0t N103 R113 R1Te 1-3T 1-71AT 1-718T 101AT 10187 617 TIT[ 605 [1-37 1-71AT 1-7187 18(2) 12(2) ] T5(aM}
<N106 NLOZ> OR <M106 N102> OR L14AT L02BT (N10G OR L128T 10287 1-37 1-71AT 1-71BT 101AT 18{2) %:%11
(<R106 MLOA NLOZ K112 [<R106 N104 N102 w11z | (N104 OR1048T)) Ba+778
|AFTER 19(2)R> oL OR laFTER 19(23R> OR = 8-721 84T OR "U 1-37 1-7LAT 1-7187 10147 00
[<RI0 R104 112 AFTER [€RIOE R104 WLLZAFTER  [= NLOGOR 4-F2T 4-4TOR U 10187
he(1jr> sel | haLies | = NLOG OR N104 2-72T 2-41 OR U ST OR SO S
T = 3-718T 3-71AT 3-3TOR "D kiid n s e .
= 10387 OR *U |4-41M) SNPR
8-4T 8727 10267 11487
(a1 oR B1T) | 605 (8-4(1M) SNPR
=({3-1T OR 31T |60s| BB
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A19819N1580NLUU Dc Track circuit
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1. BONTHNG CABLE SZE = DAMETER 4 mm.
TYFE = GALVANEE STEEL WIRE EOPE PROTECTER BY ORANGE FVC FLEXIRLE COMDTUT.

2. BONDE CREATER THAN 10 m., UEE 2 COFES 2.5 Bgm. SIGNALLING CABLE
mmﬁmm e_ STATE RAILWAY OF THAILAND
3. 10IBT BONDING FROM DOWN MAIN TO MID MAIN, TO BE DONE AFIEF EIGNAL SIGHTING OF SIGHAL GANTEY MNO. 18. S&T DOUBLE TRACK RAILWAY PROJECT
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STATE RAILWAY OF THAILAND
5&T DOUHLE TRACK RAILWAY PROJECT
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