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1 Safely Instructions

The area of racks and especially the area of swilch devices and crossings must be considered as a
spactal dangerous area to pedorm measurements and maintenance work. By entaring such areas, lhe
operation- and safely instructions of the sallway organization and the Instructions of the raltway
persornel in charge must be siriclly observed, Inspections and maintenance work can be done durlng
track traffio, but the workers must be well iformed about the lime schedute and the time 12l to the next
train by safety persannel at the working site.  mainterance activiies or measurements wifl be
peiformed in swilch devices / roveable crossings it has to be ensured by preventive measuiss that an
unexpected movement of points will not ecour. Hands, fingers and feet shall, if passible, never be put
befween moveable paris of turnouls, an unexpected inovement will cause grave bodily harm,

For installalicn of tonded (Gluad) insutated rait joints (IR} a close down af traffic is neciessary,

Conlinuously welded rails may be under high tension - of pressure forces, degending on the actual rail
lemperature. During cutbing of sueh rails far exchange of pards or installation of insulated joints,
unexpected suddan movements of the separated rall ends may occur, if equalising measures have not
been taken. At separaling, drilling, chamfering of rails, syes and skin may be Injured by sut ohips, this
¢an be avoided by wearing personal protective equipment as fisted below.

Dudng production of bonded {glued) insulated rall joints, the precautionary measures regarding he use
of adhesive, hardener and degreasing agent must be observed, The applied chemicals as adhesive,
hardener and degreasing agent must not get in eye — contac! lo prevent Injfuries of the eyes, Damps of
the chemicals must not be inhaled as they are hanmiu to health. Further, the chemicals must not getin
contact with skin as they aje causing skin iritations and are hamfuf te health.

Chemicals are easy flammable and musi not ceme in contagt with hot metal eut chips, open fire must

De avoided

Betalied infarmation regarding the chemicals, salety measures, reasures at accklents with chemicals
as well as instruclions for wasle disposal muslt be taken fram the data sheets and from the packaging
{dins} of the used substances.

Admittance 1o track and luinodt areas may only be given if the safety of mainlenange personnef is
provided by adequate measures, such as safely guards and ¢ pecessary temporary closing of road
traffic

Flease considen
+  Risk and safely precautions
Hazards assoclated with wark activities
Miscellanecus bady injurles resulting fram being struck by moving raliway vebicles
Getting hands or feat catght during instasllation of track work materiat
Qbserve jocal salely instruclions for working near ar on the tragk
Do not gel in contact of skin and eyes with resin and hardener
Do not breathe in exhalatiori from resin and hardener (Fabrication of insulated rail joinis}
Personat prolective equipment
Wear high visibilily clolhing and safety shoes/-hoots
< Wear helmels when uslng lifting gear
e Wear safely goves
o Wear salely glasses and ear plugs in case of grinding works
o Personal prolective equipment for welding tasks
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1.1 Symbols in regard fo safety and environmental Issties

Stalements in this service manual preceded by the following words are of special significance;

DANGER

DANGER used with exclamatior mark indicates animminently hazardous situation which,
if not aveided, will resull in death or sarious Injury

DANGER
DANGER indicatas a potenlial sisk of death or serlous injury caused by eleclricity

CAUTION
CAUTION usad with the safely alert symbol indicates 2 potential hazardous siluation
which, Il net avolded, may result in propenty damage

Hint
General imporiant advice

Environmental Hint
important information in regard to environmental protection
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2 Part Description

21 Swilch Davice

Mali Parts

1) Slraight stock rail

2) Curved switch rail

3) Curved stock rail

4) Straight swilch rall

)] Switch stop

) Anli-creep device

7 Slide plate

8a) Haif sel of swilches, here RL
8b)  Half sel of swilohes, here RR

A half set of switches is defivered pre-assembied either with- or without rallseals {baseplates} and is
ready for instailation, Switch- and stock sall are filled to each other. The swilch stops and anti-creep
device are pre-adjusted by the manufacturer.
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Anti-Creep Device: “Pin and Fork”

1) Stoek rail

2) Swifch ral

)] Fork

4) Profited washer stock ralt
6) Belleville washer

B) Hexagon bolt stock rall
)] Sell-lccking hexagen nut
8) Pin

) Ballaville washear

10 Profiled washer switch rail
11) Hexagorn bolt svilch rail
12) Self-locking hexagon nut

Terminolagy

-

o
e TSR T

SRR TIAEN WEURRUTE

) ﬁ"‘ MJ”Z:S".‘::ZZ’:Z‘-!21‘%’15......... ....... .
i B ’ o Ed
Ty IR Ty

[ ....... T

1) Gauge
2) Clearance {ffangeway between swilch- /Stock rail, FSD dimenston *f:* according EN 13232-9)
3) Steck rail joird
4) Toe of swilch
8) Centetline of selling device
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Denomination L/ R — RIGHT HAND Switch Device

1) Straight stock rail KL
2 Curved switch raif RL
3) Curved stock rall RR
4) Stralght switch rait RR
Bay Hall =et of swilches RL
5b}  Half sel of switchas RR

Denominatlon L. ! R — LEFT HAND Switch Davice

1} Straight slock rdll LR
2) Curved switch rail LR
3 Curved siock rail LL
4) Straight switeh rail LL
5ay Haif set of switches LR ARSI UNINT
5h) Half set of switches LL i} %ﬂw

() )
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22 PIROLL
PIROLL Types
TYPE Function and Characteristics
TYPE 1R (L) with 2 rollers Lilts the switchblade during setting

moverment min, Tmm e max 2,5mm
from the slide chair respestively the
slicke plate.

For switch opening from Omin o
170mm.

Lifts the switchblade during setting
mavement min. Tmm o max 2.5mm
from {he slide chalr respectively the
slide plate.

For svilch opening from Omem lo
70mm,

Lifls the switchblade during sailing
movemeri min. tmm o max 2, 5mm
from the slide chair respactively the
slide plate.

For swilch opaning from Omm lo
70mm.

For installation on H-shaped ,
basaplates in hollov bearers.

Lifts the switchblade during sefting
movemerd min. fmin to max 2,5mm
from the slide chair.

Fori Inatallation inthe area of the
swilch heel,

Lifts the switch biade max. imm
from the slide chalr respectivaly
slide plate — spring supporied.
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TYPE P {Push) R(L)

Far installation inthe arez of the
swilsh stopa,

Supporis Lhe switch tateratly
preloaded by a spring.

All PIRCLL types (1 to 3, 8 ard P) are mounted direcBy on the base plates in case of tumouts wilh
flexlble swilches and spring-rall swilches, if the slide chair height 18 min 30mm. Base plates with
mounted PIRCLL do net project aver the euier edge of the sleepers. On all turnouts with rail swilches
the PIROLL types (1 to 3, 3 and P} are mounted verlically displaced on the base plate drectly besids
the steaper,

For mourting of the PIROLL threaded holes have to be provided on the base plales,

The switch point raller FIROLL ensures that the slide ¢hairs and slide plates in the area of the switch
device do not have to be (ubricated anymore,

The switches soll on ihe roltars mounted in the PIROLL holder during the salling operation, Thersfore,
the sliding friction Is replaced by the minor relling friction.

The PIROLL type S {spring) lies under the foot of the swifch when the ewitch is closed and opened and
supports the swilch in the area of the very short hodzental setéing distances in a spring-loaded way, le.
the full wheel load is carried via the slide chairs and slide plates and net via the cliers.

PIROLL type P (push) is for the stabilizalion of the switch In the area of the switch stops. This type
pushes the closed blade spring supported to the stogk rall.

It is not obligatory that all of above mentioned types are used in a switch device. The exact positions
and lype can be found o the layout drawings.

Typical arangement drawing: 147129-000-.
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PIROLLType 1to 3resp. T

t} Roller unit

2} Axte 16 {up lo 2010 with slot, since 2010 with hexagan sockel)
3} Roter 30

4) Hexagon boit M16

£} Wedge lock washer

Tha axle (2) is secured with metal glus.
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PIROLL S {Spring)
[
1) Rolfer unit
2 Lever
3) Rolier D28
4} Axle with head €310
5} Axle 10
8.1}  Compression sping kit for types ASRIL, ANSRIL , ANFSRIL
6.2}  Compression sprng for iypes CSRIL
7) Hexagon rut M8 self- locking
8) Washer
8) Hexagon boit M16
40 Wedge lock washer NL16F
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PIROLL P (Push)

1 Raller unit

2 Lever

3) Roller D28

4 Adle with head @10

5) Axle 210

G) Compression spring

7 Hexagon aut M8 self- Jocling
B8) Washer

9) Haxagon bolt M16
109 Wedge lock washer ML16F
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23 Common/Actite Monoblack Crossing EHZ Centro Mn13

1) Commor/Acute Monoblock Crossing Mn13 (Manganese Stesl)
2)lo 5) Weld on Rails {Rail Steel)

The complete central part of lhe erossing is casl in one bock from high manganese steel, Closure rails
are fash-bull welded to the four erxds of the central block using a special flash-bult wetding technicue
{intermediate piece welding). The complete crossing vath the weld on legs is deliveted ready to use,
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24 Obluse Monoblock Crossing DHZ Centro Mn13

1) Obluse Monoblack Crossing M3 {Manganese Slee)
2)to 5) Weld on Rails {Rail Steel)

The complele gentral part of the crossing is cast in one blogk from high manganese steel. Closure rafis

are flash-buft welded to the four ends of the central block using a spactal flash-bult welding techrique
(intermediate piece welding), The compiete crossing with the weld on legs is deliverad ready fo use.
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Terms and definltions obtuse crossing — gauge / check gauge
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running edge f running surface
check gauge / check face

Giraa gauge at the.end of the crossing and the Intersection peint, direction 1
Gros gatlge at the end of the crossing and the intersection point, direction 2
Npot 1.2 check gauge inthe area of the parallel flange way, direction 1

Mporas check gauge in the area of ihe parallel flange way, direction 1

Fupors i.2 check gauge at check rail entry, direction 1

Frptro 14 check gauge al ¢heck rall entry, direction 2

Fupot 1.2 check rail dstance
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2.5 Chack Roil 33¢1

Fixation of Check Rail

1) Running rail

2 GCheck rall

3 Gheck rail ehair

4) Boilt

) Double spring washar
6) Hexagon nut

Parallel Fiageway, ungulded length of crossing

\%\—L—:&L

1) Grassing
2 Running rail
3} Check raii

4 Frotection of unguided tength of {ixed crossing

&} Faratlel flangeviay of check raj
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Galge and Check Gauge
1 o
2 pp—
A A

1} Gauge {Distance funning edge to runniing edge)
2} Check gauge {Distance running edge erossing to check lace)

The chesk ralf guides the axles of vehicles In a way that they can not enter the wrong flangeway and do
not teueh the fronl asea of the paint of the crossing and damage it. The check rafl is positioned that the
parallel flangeway lies opposite Ihe unguided part of the crossing. It s absolutely necessary that the
celined check gauge (ihe distance between running edge of the crossing and guiding edge of the check
rail in Ine parallel ffangevray) be complied, The check rail Is made from the rolled profile 33C1, vhich is
machined in the area of the entry and the check end Hare. The check rail rests on the check-rail chair
and is fastened vith bofts. For a correct adjustment of the ¢heck-rall langeway and the chesk gaugs, In
case of wear shims can be positioned between chedk-rail chair and check rail. The worn cheok rali can
ba exchangad without manipulation of the rurning rall
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286 Bonded (Glued) Insulated Rail Joint - 90°

H Rait

2 Fishplate

3} Insert for gap

4} Glass fibre cloth

B5) Insulaticn bush
g) Balt

7) Washer

8) Myt

9 Running edga of rail

Genem] information:

Glued {bonded) insulated rail joints (IRJ) with a straight gap (gap ts 90° to the running edge) are glued
into sfraight or curved rail seclions o tumott rafl —compoenents in the plant, These rall sections or turnout
components are to bz welded info track at sile,

Insulated rzil joints are sensitive lo Impacts, sirokes, bending and lorsion. Such loads must be avoided
during handiing actions as loading, transportation, unloading and instalfation. Blows on rails, ish-plates
and fish bolls may darmage the gluing and are prohibited.

Basically, the position of insufated joints In tracks and fumouts afe to be fixed by the signeling contractar
af the raitway authorily. [n the area of turnouts, insulated joints cannoi be applied at any location due to
space constraints. Therefore, the possible locations in turnouts should be satfled between railway
authority and turnout- manufacturer in acdvance.

The Joint gaj> of the insulated joint must not be |aid on a base plate. Fastening elements of the ralls rust
niot get in contact with the fish pfates and the Laits of the Joint {a minimum distance of Bmim shall be
kepi). In special cases it is nesessary to use-special rail (sstening elements in the area of ihe insuiated
Jolnt to avald sontact between the fastening system and the insulaled foint {corresponding remarks on
the drawings are to be considered), The bolts of Insulated rall joints shoudd be-arranged in a way thal :
the nuts are positioned an the tnner slde of the lrack, untessthers are contrary regulations of the rallway H
authority. i

if instiated joints will be used in curved tracks with radii smaller than R200m, the rails and fishplates
mus! be bent aceordingly in advance or curved prefatricated insulated ralls are to be used, as bending
of REJ alter [abrication wauld damage the insulation capability.
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2.7 FAST

Assembly {shown without switch blade)}

1} Slide plate
2} Slide chals
3 Embossmant
4} iFAST spring
9] Stock rail

SEAST Spring

1) Dent in IFAST spring

Faor fastening of rails, spring elements are frequently uged. For turaculs, stde shairs ase mounted on
the inside of the stock rails, on which the swilohes slide. In the area of these slide chalirg, conventional
spring elements cannot be wsed. The system represents a device for the flexitie fastening dof stock rails
in the slide chair area. Tha slida chair has a tunnel into which the spring element "iFAST" is insered
tovairds the stock rafl, The embossment on the base plate, on which the dent of the spring element
fesls, locks 11 intg plave andd thus fixes the spring in its parked posilion (pre-assembly), n its installed
pesition, this embossiment sectres Lhe spring element against dislecation even in case of vibrations.
The loe load corresponds o the one of a slaadard fastener.
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2.8  Rall fastening systern Pandrol E-Ciip

Flg. 4-Example 30-view of mil fastaning system Pandrol

1) Base plate with Pandrol-shoulders

2) Pandrot E-Clips
3) Pandrol Insulaior — if apidicable

For the fastening of turmnout components ¢n rbbed base-plates ,Pandrol E-Clips® are used. The E-Clip
is inserted inlo the shoulder with the installation tool
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3 instailation/Removal

Hint
For the aligrment during assembly stage refer lo EM 132329,

3.1 Installatior/Removal Switch Device-Flaxibla Switech, Anti-Creep Devies “Pln and Fork” on
sglab track, Top-Hdown Pandrol

+ Visual check of parts in regar {o damages {stale of running edges , spread of rails, imprints
on tunning surface, evenness &f running aurfage, damages on 1ail foots)
+ Clean rall seats and Insert rail pads {if applicabie).

Tools neaded for inslallation/mainterance;

Measuting tape

Gauge measuring device

String

Clamp

Argle for adiustment of hait set of switches relalivaly to each ather {stack rail joirtioe of
switch)

Taols for assembly and fixation of rail seats and rails (Anchor bolls and rail clips)

+  Temparary tie bars for fixalion of ralls

*- 5 e u a

-

Danger

Ensure that unexpecled movement of swileh rails and locking devices will nol oceur.
Hands, fingers, feel mus! be kept ot of lhese moveable dreas. An unexpecled selting
may cause grave bodily haemt [n case of grinding works lo be done wear protective
equipment.

Danger
Provide adequate maasures Ehat nelther workers nor any equlpment could get ire contiact
vith elecing lines during maintenance pperations.

Hint
The operation- and salely instnuctions of the raliway personnel in charge must be strictly
ahserved. Foliow the given fastentng tlorques of bolts. Wear adequale safaty equipment,

Environment
Dispose or recycle removed items accordingly 1o protect environment.
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311 Installation half set of switches - pre-assembled rail sonts

1. Lay sleepers in position. Anghor Dolts are aiready

casled-Ir; the sleepers,

Flace the infesmediale pad and elaslic pad over the

anchor bolts,

Apply the half set of switches over the anchor bolls.

Place insulation bushes, helical springs, collared

washers and self-locking hexagonal nuls on the

anchor bolts and tighten them. The compression
springs must be tightened up to the detined height

leve! — required torque: approx, 40Nm, Fig. 2.

. Adjustment of haifl set of swilches- check stock rail
joint and toe of switch. The toe of switch is marked
e.g. with a punch mark on the vieb of the stock rail.
Gheck the relative position of the half set of swilches
to each other and Ihe distance lo the praciical
fiheorelical crossing nose, if necessary ra-adjust
See dimensions given on the layout pian.

. Adjust stale of running edges, check also the switch

rall mating to the stock ralt and the proper alignment

of the switch to the swilch stops, Fig. 3 and Fig. 4.

Ghecl neutral position of swilch rails {Depending on

the lacking systerm).

Fastening of the hall set of swilches by temporary

tie bars.

9, Adjust jolris, use temporary fishplates if necessary.

10.Check gauge and state of running edges,

11.Instaliation of rail joinls — thermite welding / fish
plativg). Iricase of thermite welding please follaw the
weelding order given inthe procedure welding of ralls
respeclively an the. layout plan.

121 applicable, adjust the roller system, see detait
description for roller,

13. Lubricalion of slide chairs if applicalile. In vase of
coaled slide chairs o use of sliding Inserts the chalrs
must not be iubricated
Remove transpart look of the anti-creep device an
bath sides.

14, When leaving jobsite, please ensure lhat no pails
remain between switch- and slock rall (fools, nuls
and bolts or baliast)

15.Re-chaek the track in every detail.

2

4.
4

7.

8

[

}'=lg. 3-Swlteh rals mating to stock rail

Fig. 4-Allgnment of switah to switch stops
F —

P ¢
. Tty o e
Fig, 5-Defined halght favel
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Hint

In case of newdy installed switch devices the gap belween swilch ra# and stock rail head
at the toe of switch, approx. S00mm long, when the switoh rall is In closed position and
lixed s 0, 5mm. After 500mm lo Junction of Heads {JoH) < 1,0mm. At switch stops ta
slosed switch rail < 1,0mm. Gap of resting switch rails on slide ohairs 5 1,0mm.

3.1.2 Removal- half set of switches wilh tal! seats

1 Locks have 1o be removed prior removal of hall set
of switches.

2. Leosen and remove fastening elemenls for base
plates (Eccentric bushes, compression springs,
collared washers and seli-logking nuts) and remove
the insulating bushes, Flg. 6.

3. Sepsrate rails al jolnls (temoval of fishplales
respestively cutting of thermile welding foints).

4. LIft out the hall set of swilebhes.

- e sl i;\ SRS

Flg. 6-Half sat of switches with rall Seats
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3.2 Installation/Removal PIROLL

F'repafauon
Clean the contact area on haseplalas fer ihe roller unils,
+  Check lhe slide ghair suppart of the switch rails, Cormredt, if the swilch il is not supporled
cortinuously.
v+ Completeness check of items according to packing list / part list
¢ Remove the protective plugs from the threaded holes
« Glean and lubdcate the threaded holes

Teols needed forinstallation/imaintenance:
¢ Tosque wrench
Socket 24mm
Spanner, 13mm and 2dmm
Hammer
Feeler gauge 1mm to 2mm
Setrewrdiiver llat, for axle wilh sfol (supplies up lo 2090}
Hexagon key 10mm for axle, {(surplies since 2010)
Mechanical biocking of the open swilch (¢.0 by wooden posl lurnout facking device)

* = s = & s »

Danger

Ensure that unexpected movement of swilch ralis and locking devices will not occur.
Hands, fingers, feet must be kept ouf of these moveable areas. An unexpacted selting
may cause grave bodily harmi In case of grinding works to be done wear protective
aquipment.

Danger

Provide adequale measures thal nellher workers nor any equipment could gel in contact
vith electric ines durng maintenance operations.

Hint
The operation- and safely instructions of tha raljway parsannef in charge must be strictly
observed. Follow the piven [astening forques of bolts. Wear adequale salely eguipment.

Hint

Even during Installation of complete {preassembied) turnouts the adjustment of the roller
system has, as per chapter jnstallation® to be re-checked. The closed swileh biade has
1o be inils ideal position to ensure a safe passage of wheels. The swilchblade needs to
be evenly supparted by slide chales and the relalive position/distance swileh foatrollers
st be well adjusted to prevert damages of the roller. The instatlation of ihe PIROLL
systern cannol compensate a poor malntained turnoot. B gase the position of the PIROLL
within the turnout needs {o be adapied (£.9. elevated simllar llexure turnouts).

Environment
Dispose or recycle remnoved items acvordingly to protedl erwirorimenrt.
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3.21  instalfaton

Onall PIROLL the tabelling is stamped in the roller unit e.g. ,1A-44,6R (L)

Whareby:
» 1%, defines the position of lhe rllers {see lype overview)
+  A-44.6 .. VAE Internal designalion , not relevant. (rail profile, slide chair height els.)
s R{LY.. right hand orteft hand lype

For the arrangement (position) of the PIROLL the VAE turnout drawing plan, respectively the site specifie
{ayout pian has to be respected.

OLL Efto3

1. Leck and secure the turnoul,

2. Place ihe PIROLL acsording layout plan on
the Innar side of the track close to their
assambly posilion.

3. Fastenthe PIRCLL (Type 110 3) on the side of
the closed svdlch blade with the hexagen bolt
inway that the roller has a gap of 2o 3mem to

the rali foot of the blade, l-a—-‘ i

4. It applicable continve with PIROLL type & —

{Spring} and P (Push, Flg. T-Type 1

5. Tighten all hexagon bolls M6 with a fastening
terque of 200Nm.

5. Sel the fuinout to the other side and conlinue
installation as per point 110 &

7. To assure the exacl posilion of the PIROLL,
the torque of the M18 bolt has to be checked
and, If required, acjusted once alter opening
after approximately 4.000 fraln passages
respeclively fatest 14 days, depending onthe
traffic density.

Flg. 9-Type 3
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PIROLL TYPE S {Spilng}

1, Lock and secure the jurnow.

2. Place lhe PIROLL according layout plan on
the inner stde of the track close to their
assembly position,

3. Place PIROLL type 8 {Spring) onthe side of the
Glosed swiloh blade on the base plate and shift
the roller unit towards the stock rait in horzontat
direction until the roller Is positioned in the
center of the ral foot, then th with hexagon bolt | gy 10-Type 5 {Spring)
M16.

4. Tignten all hexagon tolts M16 with 2 fastening
torque of 2008m.

5. 8et the {urmout to the olher side and continue
installation as perpoint 1to 4.

6. To assure the exact position of the PIRCLL., the
torgue of the M16 bolt has lo be checlked and,
if required, adjusted once aller opening after
approximately  1.000  train passages
respectively latest 14 days, depending on the
traffic density.

OLL TYP s

1. Lock and secure the tutrout.

2. Plage the PIRGLL according layoul plan on
the inner side of the track alose o their
assembly position,

3. Place PIROLL type £ (Push) on the side of the
closed switch blade on the base plale and shift .
the roller urit horizentally towards stock rai that _{Aﬁz‘ib 1 et Ao
the roller gets in conlacl with the rail fool, (The: [ - ]
switch blade has to be in the almost Ideat end | Fig. 11-Type P {Push)
position —check distance switch Dlade to switch
slop. Type P (Push} is used lo beller achieve
the end position of the tlade, bul coutd NOT
compensate the position if the closed blade
remains far beyorkl the ideal end pasition).

4. Slightly tighten hexagon bolk M16.

5. Bring the roller unit 1 to 2mm horizontally
towards stock rail by using a harmmer, lo pre-
stress tha spring and bringing the switeh blade
closer to the stock rall.

6 Tighten all hexagon bolls M16 with a fastening
tarque of 200Mm,

7. Set the tumout ta the clner side and continue
inslaltation as per point 1 o &,

8. To assure the exaci position of the PIROLE, the
torque of the M16 bolt has to be checked and,
It required, adiusled once after opening after
approximalely  1.000  trsin  passages
respectively latest 14 days, depending on the

leafiic density, . v
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Hint:
Adiustment of heignt: If In case of tolerances of slide chalr, base plate ete. the height of
lhe roiteris to low it could be adjusted with shims according chapter maintenance.

Hint:

Preliminary inspection; The torque of the M16 boll haa to be checked and, § required,
adjusied once afler opening after approximalely 1.000 train passages respectively latest
14 days, depending on the traffic dansity.

3.2.2 Removal

1. Laosen and remove the M16 hexagon bolt fixing the
roller unit e the base plate.
2. Remove rolter unit,
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33

Preparation;

Instatlation/Removail Common/Acute resp. Oblusej Monoblock CGrossing EHZ resp, DHZ
Qantre Ml

Hint
Thls Instaltation/remavat instruction Is identical o the instruction of the obtusa orossing.
Therefore, the instruction: for the obtuse crossing is nol explicitly menticned,

('tis assumed that sleepers and rall seats in the crossing area are already Inslaied and adjusted )

Visual check of complete crossing In regard lo damages (sfale of running edges inclusive weld
on legs, spread of legs, imprinls on funning surface, evenness of running surface)
Clean rail seats and insert rail pads (if applicable).

Toals needed for instatialion/maintenance;

- e »

Measuring fape

Roepe

Gauge measuring device
Clamp

Danger

Ensure thal unexpected mavement of switch rails and leeking devices wili not accur.
Hands, fingers, feet must be kept out of these moveable areas. An unexpecied selting
may cause grave bodily harml in case of grinding works o be done wear protective
equipment.

Danger
Provide adequate measures that neither workers ner any equipment could get in contact
with eleclric lings during maintenance aperations,

Hint
The operation- and salely insiruclions of the raltway personnel In chaige must be strictly
obsawved. Follow the given fastening larques of boils, Wear adequate safely squipment.

DOKUMENT. 05255519 fcfed 3d2ald)46 14038521

Enviranment
Dispose or recycle removed items accordingly to protect environment.
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331 Installation

1. Lay sleepersin pasilion. Anchor bolls are slready
casted-in the sleepers.

2. Piace the intermeadiate pad and elastic pad over
the anchor bolls orda the sleeper and insert the
crossing with pre-assembled baseplates onto the
pads, Fig. 12.

3. Place insulation bushes, helical springs, cellared
washers and sei-locking hexagonai nuts on the
anchor boits and tighten them, Fig. 13. The
compression springs must be tightened up to.the
defined height level — required lorque: approx
40Nm, Fig 14. .

4, Assermnbly of fastening matedal; In case of
Vossioh type clips: do not tighten the balts; not
applicable in ¢ase of Pandrai clips

5. Adjust the position ef the ¢rossing (state of
running edges, position of Lheoretical resp,
praclical  crossing nose  according  layoud
drawing).

6. Adjust joints to intermediate rails by using
temporary fishplates.

7. In case of Vossioh type rail ¢lips, fasten the T-
bolls {see procedure oy Vossioh clips).

B. Cg;ck gaugs, ¢heck gauge and state of rurning
edges.

9. Installatien of rail joints ~ thermile welding / fish
plating.

10.n case of thermite weilding please follow Lhe
welding order given in the procedure welding of
raits respectively an the layout plan

11.When leaving jobsite, please ensure that no parts
like tools, nuts and bolls or ballast remains in Lhe
crossings llange way.

Fig. 14-Delined height ievel
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3.3.2 Removal

1. Loosen and remove {astening material, Fig. 15,

2 Separale rails at joinls to intermediate ralls
(removal of fishplates respectively cutting of
thermite welding joinls).

Hint:

When exchanging the crossing, mark
the theoretical / pragticat nose on the
outer faile lo ease a laler re-
Installation of new crossings.

1) Theoréical or practical crossing
point

2) Mark on running rail perpendicular
1o orossing point

SR : :-- .,7-;‘ - . - ‘-...\.3
Fig. 15-Romoval of the fastening matarials
3. Remove crossing $ L

H

- T
Fig, 16- Marking of crossing point
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3.4  Instalfation/Removal Check Rajt 33¢1

Itis assumed that sleepers, rail seats, running rails and the crossing are already installed and the
gauge Is adiusted Fixalion of ralls with clips shall be done prior instailation of check rait

Tools needed fer installation/imaintenance:
= Torque wiench
»  Sochet for fixation of bolls, see section drawing lor widlh across flats
+  Wooden post
»  Gauge meastiring device

Danger

Ensure that unexpected movemsnt of switch rails and locking devices will not ocour.
Hands, fingers, Teel must be kept out of these moveable areas. An unexpecled setting
may cause grave bodily harmi In case of grinding warks to be done wear profective
equigment.

Danger
Provide adequale measures that neither workers nor any equipmant could get in cantact
vith electric lines during maintenance operalions,

Hint
' The operalion- and salely instructions of the rallway persennel in charge must be strictly
ohserved. Follow the given fastening torques of bolts. Wear adequate safety equipment.

Environment
Dispose or recycle reragved items accordingly to protedl environment.
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3.44  Installation

Hint:
Tha parallel Nangeway is marked on the check rail either with a pin or a paint mark. See
specilic layout drawing for the relative position of the sheck ralt to the srossing.

16.Place the check rait on the check rail chairs.

17. Align the hotes of the check rall with the holes in the
chairs.

18.8ecure the check rail, e g with & wooden post, la
prevent falfing off the chairs.

19.Whan the check rall is properly secured, place the
telt from inside of the check il and fix it with a
double spring washer and a nut. Repeat for the rest
of ihe check rait chajrs.

20 Measure the check gauge and gauge and compare
with values given on the layoul draswing.

21.1 the check gauge s too smat it can be adjusted by
placing shims between chairs and check rail. {Seg in
chapler "maintenance of check rails™). On a new
tumout this measure should nommaly be nol
fecessary.

22.Check the refative posilion of the check rail {o the
crossing acearding layout plan. if necessary readjust | Fig. 18-Fixation of check rald
by shifting sleepers respectively the rait seats.

23 Tighten the bolts with the torque given In the
drawing.

3.4.2 Removal

5. Secure the check i, e.g with a wooden post lo
prevent faling of the chairs.

8. Loosen and remove the bolis.

7._Lift oul ihe check rai.

BRI Usensuais -

et AT
PR T e

i b
AT

.."......uu...‘-}; J
- £ T

R L T

T OTTPPVIT]

4
e lipise

TSR RN TALLY T NPSRTRNPIRLIE
IURTRRON § e 3

OORUMENT 01133633 18191254300 1099523

&
voestalpine /&

QME S18F AHY \ﬁ

ENM3-TW-MN-001 02 page 237 of 303 Trackwork (&AM Mauual
Appendix 1 Supplicrs Detaited Maintenancs Requirements
for Turaouts Depot and Mainline




HITACH! b wirsumigts + Suntoms Coponstion

Eispter Hie Mrad bt

¢ STATE RATLWAY OF THAILAND
Mitsublshi-Hitachl-Sumitomo Consortium (MHSC)

pxs 09.05 2017
1-17-003-Main Line Turnouis-Thailand RED LINE ~ Main Line Turnouts 60E1” Pegu J6/01

3.5 Instollation/Removal Bonded (Giued} Insulated Roll Jelnt ~ 9¢°

Preparalion.
+ Compleleness check of ilems according to packing ¥ist,
+  Drawings mentioned in the technical specification must be available.
«  Visual check of parts in regard to lransport damages.
«  On heavy corroded parts rust (o be rermoved with a wire brush.

Tools needed for instaltation;
«  Measurersent tool for elecidcal reslstance
Wire brush
{isk grinder
Weiding machine and equipment
Slraight edga 1000mm
Measuring tape
Fesier gauge
Cleaning cloth

LN I I AN

Danger '

Ensure that unexpecied movement of switeh rails and locking davices will not gecur,
Hands, fingers, feel must be kepl out of these moveable areas. An unexpecled selfing
may sause grave bodily hamnl i case of welding and grinding works to be dons wear
prolective equipment.

Blanger
Provide adequate measures that neifber workers nor any equipment could get in contast
vilth elecldic lines during malntenance operalions.

Hint

The operation- and safety instructions of the railway personnel in eharge must be striclly
observed Folloy the givenfastening torguiss of bolls, Wear adequate salely equipment,

Environment
Dispose or recycle removed ltems accardingly lo proledt envirorment.
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3851  Installation

1 Insert the Insulaling rall joird, which was
marufactuted in the rar:.lary into the inlended
position In Ine frack and atign accordingly, Take
resilient pads into consideration, if applicable, Fig. N
14

2. Mount rail fastening efements. Pay aftention, that
the rail fastening elements do a0t get (n conlact
with the [nsulaling joint {(Minimum distance »
Bmm}. Pay altention: to lhe exacl alignment of lhe
tracks (running edge and surlace), Check with the
siraight edge (1000mm) and feeler gaugs. A gap
of &.5mm over a tength of 1000mm on the running
edge and the rall bead is permissible. . - o

3. Manulecturing the joirt connection to the adjacent | g, ESlnsu!ating rall Jolnt with Pandmi fastening
irack by means of a defined wekling process. system
Insulating Jalnts shouki be welded to the adjacent
track at neutral lemperalure. The neudral
temperatue must be specified by the dperator, If
the current rail lemperature daviates {rom the
neulral lemperature, measures must be laken
analogoeus (o normal welding of raits (Tensioning).

4 Weldng must be caried out by skilled personnel
according to the refevant welding instructions.
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3.6 Installation/Remaval IFAST

Tools needed for installation/mainterance:
»  Extraclion and installation fool {could be purchased from VAE)

Fig. 20-VAE Extraction-instailation teol

1} Extraciion tool
2 Instaliation tool, if slide chairs are equipped with bosses
3) Lever

94) Boss on sllde chair for engagement of instalfation tool
The extraction / ingtalfation taof could be exchanged on the same lever.

It plates are not equipped with Bosses on the slide chalrs it Is recommended o use the anvil 1op laal
and a hammer for inslallation of springs, see Fig. 21.
/

// \
S

%%

Fig. 21-VAE Anvil top tool
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Danger

Ensure that unexpected movement of swilch ralls and locking devices witl not ocour.
Hands, fingers, feet must te kept oul of these moveable areas. An unexpecled selling
may cause grave bodiy hamml In case of grinding works to be dane wear protestive
equipment.

Danger
Provide adequale meastres that neither workers nor any equipment could get in cordact
with eleclrie lines during malntenance operations.

Hint
The operation- and safely instiuctions of the tailway persannel in charge must be striolly
observed. Follaw the given fastening forques of bolts. Wear adequate safety eauipment,

Environmant .
Dispose of recycle removed Hems accordingly to protect ervironment.

3.61 Instalation, lever method

1. i applicable, insert rail pad on the iIFAST
plate, see spaglfic layout or section drawing.

2. Swivel stock il inte place, Fig. 22 Ensure
that the slook rail is in fis proper position. The
IFAST spring Is nemally pre-inslalled inils
parking rosition,

3. Allach the assembly taol lo the slide chair and
drive the iIFAST spring o the stock rail untié the
end of the spring is (n contact with the stide
chair, Fig. 23.

4. Check the position of ihe spring, Fig. 24. The
toe of the IFAST spiing has to be on the sloek
rait foal, he rear end needs lo be secured by
the ernbossment,

5. Install faslening elements on the outer side of
the stoek sail.

Fig, 23-Drive IFAST spring with installation toot inte

poslticn

Fig. 24-Corract position of IFAST spring
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382 Instailation with anvil top tool for slide chalrs without hosses

1. if applicable, insert rail pad on the IFAST
plate, s=e spacitic Jayout or section draving.

2. Swivel stock rail into piace, Fig, 26.Ensure thal
the stock rail is in its proper position. The iFast
spring Is normally pre-installed in its parking
position.

3. Drive IFAST spring with a hammer and the anvit
top toe! unti the end of he spring Is In contact
with the slide chair, Fig. 26.

4, Check the pasition of the speing, Fig. 27. The
toe of the IFAST spring has to be.on the stoek
rail foot, the rear end needs ¢ be secured Iy
the embossment.

5, install fastening elements on the outer side of
the stoek rail.

Flg, 26-Drive IFAST spiing with installation tool Into
posltion

Fly. 27-Carrect position of IFAST spring

383 Removal

1. Engage hook of extraction loal info the recess
of the IFAST spring. Prop the lower end of the
tool on the plate and dhive the upper end until
lhe: IFAST spring has reached at least the
parking position, Fig. 28,

2. Il the complete plate shall be removed go
ahead by remeving the rall fastening elemenls !
on the auter side of the stock rai. ‘
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2.1 Installation/Removal Rail fastening system Pandrol £-Clip

Tools needed for inslallation/maintenance:
¢+ Hammer
s |nstalialion fool

Danger

Ensure that unexpected movement of switch rails and locking devices will not acour
Hands, fingers, feet must be kept out of these moveatie areas. An unexpected setfing
may cause grave bodily hamml in gase of grinding works to be done wear profeclive
equipment, .

Danger .
Provide adequale measures that neither workers ror any equipmen could get in contact
with electiic lines during maintenande operations.

Hint _
The aperation- and safely instruclions of the railway personnel in charge must be stricliy
observed. Foliow ihe given fastening lorques of bolts. Wear adequate safely equipment.

Environment
Dispase of recycle remaoved ilems accordingly io protec! ervironmant.

31.1  Installatlon

1. Place the insutator ~ if applicable - inlts
infended positiors and insett the E-Clip into
the shaulder, Fig. 29,
2. Place lhe haok on the outside of Ihe front agch
of the ¢lip, Fig. 30.
3. Pull the lever of the installation tool towards
body unif refusal, Tha installation tool
auternatically pulls the fip to the correct

position,
Fig. 28-lnsert Insulator and £-Clip
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Fig, 30-Ingert the E-Clips using the fnstallation tool

31.2 Removal

1. Removal of the E-Clip by an impact to the fron}
bend of the clip by means of a sofl faged
harmmet, Fig 31.

CAUTION

Do not le In impadt direction of the
nammer ot the flight direction of the
clipll

5

Fig. 31-Beat on the bend of the EClip
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4 Maintenance

4.1

Preparation:
+  Provide check sheet and drawings

Maintenance Switch Device Flaxlbla Switch, Anti-Creap Device *Rin and Fork®

v If heavily polluted clean running surface and running edge bafors Inspection

+ Clean slide chairs

Tools readed for instaltation/maintenance:

»  Cleaning cloth
Waoden posl for fixation of open seitch rail
Portable grinding machine with cup wheel
Faeler gaus

e+ 4

can ba found on section drawings)
+  Lubricant for stide chairs if applicable

411 Stockrall

Gauge “1” and "2 for determination of safety against derailment
Spannet { torque wrench {width acrosa Hats of bolts fixing swilch slaps and anli- creep device

Generally slosk ralis should not be replaced separately. if this
reasure becomes necessary tha complele hall sel of swilches
needs to be replaced.

Defects in stock rails have to ba treated according standard UIC
712, Wear profile respeclively derallment safely has to be
asgessed ahways i conlexl with Lhe swilch rail as per UIC Cucle
716, maximum permissible wear profiles far switches.

Burns farger than 1mm in the area of the ruming edge lo be
ground, whereby the shape of the rall head shauld not change
massively {running behaviour and deraitment safely). After
grinding check derailment salely accordng UIC Cade 716.

I
Fig. 32-Bir to be ground

4,12  Switch rall

Generally switch ralls should rot be replaced separately. [ this
measure becomes necessary the complete hail sat of swifches
needs lo be replaced.

Defects i swilsh ralls have to be lreated according slandard
UIC 712 Wear profile respectively deraliment safety has to be
assessed alvays in cantexi wilh the stock rail as per UIC Code
T16, rmaxinum permlssibie wear profiles far swilches

Burrs larger than 1mm in the area of the running edge and the
conlact lo the slock all head lo be ground, wherety the shape
of the rail head should not change massively {running behavier
and derailmenl salety). Aller grinding check derailment safety
aceording LIC Code 716,

Fig. 33-Bih to Be ground an switeh ras
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4.1.3 Bwitch Stops

Missing or broken switch stops to be replaced inclusive new
fastening matedal The replecement switch siop has lo be
lengih acljusted by grinding in & way, that the state of running
edge of the closed switch is aligned properly. Bols to be pre-
stressed thal a gap of around 1 to 2mm remains bebtween the
cails of the washer

T
Flg. 34-Swltch stop

4,14 Lubricalion of slide chalrs

Heavily pollited ar worn out slide chairs o be jubricated at the
slide plate. Clean polluted slide chairs vith cleaning deths. Oo w
{his operalion in the open and closed position of the switch rail. ‘
Sacure the turnow with waoden post or simllar ta svold selling
of the switch rall during maintenance aperation,

Hint:

This slep is not valtd for lubricationfree slide
chairs resp. slide ohiairs with Ecogliss inserts.

Fig. 3&-Lubrdcation of slide chalrs

41.6 Anti-Cragp Davica

Missing bolts, nuis and washers lo be replaced, If the pin ar the forkcis broken il has to be replaced inclusive
new fastening materfal, A broken anil-creep device s anindicator of very high fonglludine ral forees. Eventually
the neutral temparsture during thermile welding of ralls was not taken Inlo conslderaljon. If this fallure occurs
agaln sfter repiacement the thermite weld shall be out and be re-welded at neulral lemperalure, in case of

prablems with the anli-creep device always check the posilion of loe of switch and If necessary re-adjust the
longttudinial position of the switch.

For the arrangement of fastening matenal, please refer o the seclion drawing of the swileh,
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4.2 Maintenance PIROLL

The nstaliation of the PIROLL system gannot compensate lhe condition poor matrtained tarmowut

The used rolles malesrial and the lulxicalion-fres bushing material is resislant to ervironmental
influences like heat, cold or dirl, To avoid malerial damage, the PIROLL must nol be heated above
120°0.

When installing the turnout inlo the rack, 1.e. during tamping works or maintensnce lamping work, the
FIROLL an remain mounted on the base platest

Tools and sonsumabies needed for maintenance:
v Torque wranch
Socket, width actoss flats 24mm
Spanner, widih across flats 13 and 24mm
Hammer
Fesler gauge, fmn lo 2mm
Screwdriver liat, for bearing bolts with siot (supplies up to 2040
Hexagon socket wrench, for bearing bolis wilh bexagon socket, width acrass tlats 10mm
(supplies singe 2010)
Mechanical blocking of the open swilsh (e.g Dy wooden post, urnout locking device)
»  Metal glue, in case exchanging rollers
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4.24  Adjustment of PIRGLL, Type 110 3

2. Loosan the hexagen bolt M16,

3. Ghift the raller unil horizortally to the proper
position

4. The correct position of the roiler is 2 to 3mm away
from the rail foot of the switch blade.

5. FIx the hexagon bolt with a tarque of 206Nm.

422  Adjustment of PIROLL, Type 8 {Spring)

1. Loosen the heXagon bolt M16.

2. Shift the roller unit horizontelly to the proper
position.

3. The correct position of the roffer is cenfered
under the rail foot.

4. Fix the hexagon boft with a torque of 200Mm,

423 Adjustment of PIROLL, Typa P (Push)

1. Loosen the hexagon bolt M16,

2. Shift the rolier unit honzontally {owards stogk rail
that the roller gets tn contact with the rail foot,
{The swilch Dlade has to be in the ainost ideal
end pasition — check distance switsh blade to A

switeh stop). _L';’.EJH gt e
3, Slightly tighten hexagon bolt M16. o Bl -

4. Bring the roller unit 1 ta 2mim horizontally towards | Fig. 38-Type P (Push)
stock rail by using a hammer, to pre-sirese the
spring and bringing the swilch blade closer lo the
stock fail.

5. Fix the hexagon balt with a lorqus of 200Nm,

4.24 Exchange of rolers, Type tto 3

It is not obligatory ta remove the complete relfer

units but i \hese are hardly accessible, exchanging

the rollers might be easler when removing the

complele unit

1. Unsorew the glued bolt with a screwdriver (ftal) in
case of a boll with slol resp, with a hexagon key.

2. Replace rofler D30, .

3. Apply melal glue on ihe thread of the axde ~

4

&,

foltow salety recommendations of metal glue,
- Sarew Lhe axie into the PIROLL holder,
. if necessary aiso replace the axle,

Fig, 3%-Type { to 3
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426 Exchange of rollers, Type S (Spring}/ P (Push)

1. Remove the completa roller unit by unscrewing {7
the M16 hexagon bolt A
. Remove the axle fixing the fever in the roller unit
. Remaove the lever and push the axle fixing the
raller oul of the lever.
. Exchange rofier D28 and the self-locking nut.

Re-assemble parts

oo (AR

4,28 Adjustment of height

1. Mark the posilion of the roller unit if OK. If the
position is not QK re-adjusted it after inslallation
of shims (see chapler installation PIROLL).

2. Unserew the hexagon boll M16 and remove the
roller upit.

3. insert 2 height adjustment shim,

4. Posttion the roller unit properly and fix with
hexagon bolt M16, Tasiening tarque 200Nm.

Flg. 41- Helght adjustment (Assembly shown without
rails and fastening matarial)

Hint

Vhen uslng heighl adjustment shims if has lo be ensured ihat the cast body of the coller
unit is net higher than 1he stide chair lo avaid collisions with the swiloh.rail,

e LG R LT, 3
W G end i PRST £ 3 LN

ﬂﬂfr 3L sunnyd -
]ﬁ{//mm.m*m
S AP YR
B2 o L LA [N RO

DOKUMENTH5 239609 el 907l 1684 150321 VO eStas pi n e

OHE 316P

EM3-TW-MN.DG01-02 page 249 of 303 Truckwork O&M Manuul
Appendix | Suppliers Detailed Maintenance Reguirements

for Turnouts Depot and Mainline



ACHI ”“mgsum!m 4 Sumftomo Corpovation

Indftive the 23val ren i

STATE RAILWAY OF THAILAND
Mitsubishi-Hitachi-Sumitomo Consortium (MHSC)

ome 09.05 2017
I-17-G03-Main Line Turnouts-Thallard |RED LIME — Main Line Turmouls 60E1 Page 48101

4.3 Maintenance Commen/Acute Monoblock Crossing EHZ Centro Mn43

Praparation:
+  Provide check sheet and drawings
v [Fheavily poliuted olean crossing before inspection

Touls needed for instatlation/maintenance:
+  Cleaning ctoth
+ Porable grinding machine
«  Gauge measuring device (with functionrality lor delerminalion of cheok gauge)
»  Dye penetralion set

434 Grossing - Cracks In ninhing surface in manganess part

Smalf cracks ir: the running surface lo be ground and dye penelration tesled alterwards, If these
cracks oceur again during the next inspection the influenced area has to be treated according the
fepalr welding recornmendation for manganese crossings {grinding out larger sections and buill up
welding).

43.2  Crossing — Oracks In rall foot In manganese part

Cracks to be grinded, welded and dye penelratlon lested afterwards. As a preventive measure chack
the bedding of the track (Sleepers, bullast or condition and evenness ol slab lrack) and re- adjust if
possible.

Hint
If cracks may appear again during the next reqular inspection the complate erossing
tias to Ga replaced,

453 Crossing ~ breakouts / masslve wear by runnliig edge area
[ Follow recommendations according repair welding procedure for manganese crossings ]

434 Cheek gouga

1... Gauge (Distahce running edge-running edge} PR S

2.,. Check gauge {distarce ctossing nose-check o

rall)

8. If the check gauge is out of tolerance it can be
corrected by adjusting the sheck rail.

7. For detailed description how to adjust the ¢heck
rall see detaifed manual for ¢heck rafls.

Flg, 42-Check gauge
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4.4 Maintenance Obtuse Monoblock Crassing BHZ Centro Mn13

Preparation:
+ Provide check sheel and drawings
s [ heavily polluted ciean crossing before inspection

Tools needed for instaliation/maintenance;
= Cleaning cioth
v Portable grinding maghine
v Gauge measuring device {with funcionality for determination of checl gauge)
» Dye penetration set

4.4.1  Crossing - Cracks In running surface in manganese part

Small racks in the running surface to bo ground and dye pene!ra‘tldri tested aftervards. If these
eracks occur again duting the next inspection the influenced ares has {6 be treated sovording he
repalr welding recornmendation far manganese srassings (grinding out larger seclions and built up
welding).

4.4.2 CGrossing - Gracks in raif foot in manganese part

Cracks to be grinded, welded and dye penetration tested alierwards. As a preventive measure check
the badding of the track (Sleepers, ballast or cordilion and evenness of slab track) and re- agust i
possible,

Hint ,
It cracks may appear again duting the next regular inspection the complete crossing
has {o be replaced.

4.4.3  Crossing - breakouts / imassive wear (n running odge area
{_Fellow recommendalions according repair weldirig procedure for manganese STossings. i

L
AL

Fig, 43-Check gauge, sca also part degeriptlon

4.4.4 Chack gauge

Adjustmenl of the check gauge in an abluse
crossing area with manganese grossings (cheek rall
included in the casted part) is not possible. If the
check mil Is worn out & codled be bullt up welded
actording the repair welding procedure. [T rapair
welding is nol practicable the complete ¢rossing has
lo be replaced.
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4.5 Maintenance Check Rall 33C1

Teols needed for installationimamnienarice;
+  Torue wrench

*
s+ Wooden post
+ Gauge measuring device
«  Crowbar
A.8.1  Adjustment of check gauge

Socket for fixation of bolls, see gection drawing for widlh across flats

8. Measure the check gauge Lo determine tha value the
check rail needs to be adusted.

§ Loosen but do not remove the bolls txdng tha check
rall oy lhe chairs,

10.8ring the check rail with a crowbar away from Lhe
chalrs and Insert one or more adjusting shiras
between chack rzil and chair. Stimming should be
done in the area of the parafiel flangevay, nolin the
eniry, The adjustment shims are normally available
in a thickness from 1mm to 3Imm and could be
ordered from VAE,

11.Tighten the bolts with the torque given on the
drawing.

4.6.2 Exchange of check rall

4. Secure ihe check rall, e.g with a wooden post fo
prevenl falling of the chairs.
2. Loosen and remove the bolls.
3, Lift out the cheek rail and replsce It vith 8 new one.
«. Align the holes of the check rail wilh the holes in the
chairs
Secure the check rail, e.g. with a wogden post, to
prevent falling of the chairs,
When the check rail Is properly secured, place a
square head bolt on the inside of the check rall and
fix it with @ double sprirg washer and a nul. Repeat
for the rest of the check rail chairs.
. Meastre the check gauge and gauge and compare
wilh values given on the layoul drawing.
it the check gauge is too small it can be adjusted by
placing shims batween chairs angd chack rail,
Check the relative position of the check @il {o the
crossing according layout plan. If necessary readjusl
by shifting sleepers respectively the rail sesls.
10.Tighten the bolls ‘Wil the torque given on the

5.

-*'ﬁi“"“ﬁﬂ} U’_@“’_

WA\ LNt (R

Fig, 46-Fixation of ci)ack rall

N

drawing.
& f‘Ziﬁ HYW

....... ././/:./e-v"“

censhrrbaTe sy abay

DOKURIENT 052335 391049022 503660 1520521

W e T Y e

- 11 as
RO ) S A i% f‘s‘J

Wi .Uﬂ"ﬂ“:" h 51—

renandig -

Virtageraas

1y
W e

.
[ P

v

voestalpine

VME BTEP

EMI-TW-MN-0D01-02
Appendix

page 252 01 303

Trackwork Q&M Manual
Suppliers Detailed Mainienance Requiretsents
for Tumouls Depot sad Mainline




HITACH! MITRUBISHI < Sumitamo Comporation
Tamige the t2eel a"...,-.-‘mﬂ.m pora STATE RAILWAY OF THAILAND

Mitsubishi-Hitachi-Sumitome Consortium (MHSC)

pate (.05 2017
1-17-003-Main Line Twnouts-Thailand RED LIME — Main Line Turpouts 601~ Page S11101

4.6 Maintenance Bonded (Glued) Instlated Rait Jolnt — 907

Preparation:
+  Visual check of Instdated Rail Joint [JR.) in regard of fongitudinat fissures in the glued areas
Visual check in regard of damages (naleriat breakouts) al the rail head gap
Vistral check inregard of rail material flow af the rail gap (overbridging the gapl)
Visual check in regard of malenial flow {burrs) at the running edge of rail
Chech of straightnuss of running edge and running suface {iop of rail)
Check the identification marks

a & & »n @

Toals needed {or maintenance,
+  Measurement tock for electdical resistance
= Wire brush
» File
v Disk grinder
= Welding equipment
= Straight edge, 1000mm
v+ Measuring tape
»  Feeler gauge
*
L]
L]
»
#

Trowets (melal spatulas}

Spenner, width across lals ace, lo the drawing of IR
Torgue wrench

Cleaning cloth

Adhesive lape

Auxiliary material: Quartz Sand

eneral Re|

*+  The folloving cherical Is recommendad far repalr of joint gap filer (Mease observe the data
shesats)
Adhesive "Wurth - Kiebt und dichtet, Anlice no. 589.02.32°, out of cartfidge.

Characteristics:
Fast seiting efastic glue and eealing adhecive on basle of Polylrethane, smoolh finish able,
shrink-free, good charmnival stability, temperature resistant from -40°C fo 90°C.

+  The sleepars of track and at tnsulaled il joints have to be lampad thoroughly.

+  Subsequent regular inspeotion and checking of the Insulated Rail Joint is necessary.

*  Rall pre - hiealing {ty means of thawing or rall heating devices) must not be carried aut in the
area of insulated joints, because the plastic filling maserial will be destroyed al temperatuies of
more than 120°C in this respecl, rail te-surfacing by welding in the area of Inswaled rail joirds
can only be done in limited range, because redular welding wauld need pre —Realing of rail

" malefial. Nevertheless, small damages on the rail head {e.g emali broken spots al the rait gap)
may be sepalred by welding withowd pre - heatlng bt need fo be observed in service Il the
repaired spol slays stable. '
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481 Materlal transfer at joint gap

Material transfars at the rail head at joint gaps must be removed by means of a file in such @ way that tha
{oint gag insert will nel be damaged.

482  Burrs on running edge

Burrs an the running edges of ralls need 1o be ternaved by means of an angle grnder. Siralginess of joint
mezsured alorg the rails over the gap need o be checked by means of a siraight edge (1000mim) and &
foeler gauge. A gap of 0,5mm aver a lerigth of 1000mm en rupning edge and on rail head shall ba
admissible.

483 FlshBolts

The fish balts must neither be foosened nor tightened bul during mainlenance it shalt be checked, f screws
atn properly tight.

4.8.4 Electrical resistance

Missing electrical resistance ray be caused by an overtridged gap Exeming the joint gap carefidly to find oul
whethet Iron filings (e.q. burs oh rail head) or steel pasicies from rail wear may be lhe cause of the failure,
Ofher areas of the joint assembly (plates and [astenings) must be inspented to find out whelber steel pariiclos
or braking dust are the cause of a conductive connaction or whether In the case of speclal designs ofher
insulated pars {plastic inserts for plafes or side posts for clips) have becoma faully.

Missing electrical fesistance may be taused by the damage of the longitudinal sirength and darmage (crack) of
the insulated Raif joint, Examine if the gap between the ralls has opened wide (mere than 1 ~ 2 mm) as an
Indicator tor a clestroyed joint

485 Gap hetwean ralls

+ Small gaps up to abow 1 to 2 mm are not
infivensing the function &nd may closs agaln on
higher rait ternpesatures,

» Awide gap Is indicaling that the giue of the joirt
Is broken, Fissures, running along the fishplate
cants, are showing a breakage.

* Wide opened joiats need o be replaced m case
of too iow electrical resistance or short cireuit.
Shart ciscuit may ba caused by conlact from steel
cempanenis of the joinl 0 lhe lastening or
internal contact of steel 1o sieal.

« Provisional fish plating with synthetic fish piates
and reduction of speed o 80lunfh can be done
temposary for keeping open tealfic in case of
short cireult

+ Wide opened jolnts need also to be replaced in | Fii. 47-Gap batwean rail sist insert of yap
due time because of the impagls 1o the wheels, o

4,66 Broken |RJ

Broken glued jeints can be repaired In lrack by applying new malenals (cec shapter instatiation). Wilhoul
exception the replacement of the broken joint shall be done by an insulated rail joint produced in the workshop
because of the belter working conditions)
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487 Gap fiiler

» Repair of damaged inser of droken oul material
at a processing tempertalure of +5°C fo +35°C

¢ In case of broken insert or overlapping of
mateslal, repair can tske place.

+ Grinding off the insert lo Smm deplh, grinding of
raif ends ¥ necessary

Impartant!

Impodant: The gap must be bright
metallic, free from grease, dust and be
dry. To achieve this, the grinding disc
may have to b deaned from synthelic
rasidue af a plece ¢f lren.

« EBven repair welding s possible al low
ternperaiures {pul a copper filler wire inlo the gap
and weld over — bridging the gap - No preheating
of rails must be done: 120°C is critical for
adhesive material |

» Flling of the gap by special adhesive e.g. "WoHh
~ Klebl und dichtel, article ne, 589.02.327

» Before liling, cover and protect the rail ends by

adhesive fape 1o avoid conlacl of wheels with Lhe

giuing material).

Srmacthen the mass vith a moist spatula.

Covenng of surface with quartz sznd.

Joint is passable immediately after repalr.

Time Tor repair abawt 15 min (repalr of railhead

not included). '

4 ¥ v ou

Flq. 80-Fliny of gap with adhesive
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4.7 IFAST

Taols needed for mainterance:
»  Exlraction and instaliation toal (could be puchased from VAE) respectively anvii top lool and
haramer, if slide chairs are ot equipped with basses

4.7.1  Replacement of IFAST spring

12.Engage hook of extraction tool into the recess of
the IFAST spring. Prop the lower end of the tool
op the plate and drive the upper end untll the
iFAST spring could be removed from the turinel
in the glida chair, Fig. 51. If necessay remove
he coach sorews.

t3.Remove the IFAST spring and replace it by a
ey one.

Cadlon:
The IFAST spring fs lensfoned and
might snap out the tunnel when
removing,

14, Altach the assembly col fo the slide chair and
drive the IFAST spring to the stock rail untd the
end of the spring is in contact wilh the stide
chair, Fig §2.

15 Check the position of $he spring. The toe of the
IFAST spring has o be on the stock rali font, the
rear end needs to be secured by the
embossment, Fig. 53.

16. If previcusly removed, re-install the coach
SCrews again.

Fig. 61-Removal of spring

Fig. 52-Drive §FAST spring with instaltation tool int
posilien

Flg. $3-Correst poshion of IFAST spring
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472 Replacement of IFAST spring

17.Engage book of axtraction tool into the racess of
the IFAST spring. Prop the lower end of the lool

on the plate and drive the upper end unlil the F 4
IFAST spring could be remeved from the tunnel : /3
in the sfide chair, Fig. 1. If necessary remove &

the soach serews
18.Remave the IFAST spring and replace it by a
naw one.

Cuution:
The #AST spring is tensioned and
might snap cul the tunnel when
removing.

19.Altach the anwil top loot with its round recess to
the stide chair and drive the iIFAST spring with a
second hammer to (he stock rall anlis the end of
the slide ehalr, Fig. 55 Flg. 84-Removat of spting

20.Check the pasition of the speing. The toe of the
IFASY spring has to be on the stock rait feat, the
rear ead needs to be secured by the
embassmant, Fig. 56

21,1 previously removed, re-install the coach
Serews again

Fig‘:‘ﬁs-_Dﬂva IFAST s_pring with Installotion toof into
posilen

Fig, 58-Correct positfen of IFAST gpring
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4.8 Maintenonce Rail fastening system Pandrol E-Clip

Teols needed for maintenance:
+  Panputler (Instaltation / exiraction tool)

4.81 Replacernent of parts

Hint

Position the hookin the lower hole on the
panpuller

22, Place the hook aver the maln arch of the clip, with
the small notch on the battom of the panpulier on
the shoulder as shown.

23. Take up a sfable standing position bernd the
parpuller with both hands an the T-shaped handle.

CAUTION

Ensure nobody is immediately behind
yout

24, Pull the hanle Frmly infn your chest untit the glip is
remaved, Flg, 57.

25, Place tha insulater — f applicable — in its inended
positlon, Fig 58.

26. Insert the clip Into the shouldsr on the baseplate
wilh the toe of ihe clip over the Insulater,

Hint

Position the hock ln the top hole on the
panpuller}

27. Place the hook aver the top of the main arch of the
¢lip with the foot of the panpuller on the geaper
resp. the basaplale and against the shoulder,

28 Take up & stable slanding position babirdd the
panpulter vAth both hands on the T-shaped handie.

28, Pult the handle firmyy towards the ciest until the
whole of tha straight stem of the clip is inside lhe
shoulder, Fig. 59,

Big. 89-Insart clip hy uslng a panpullor
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§ Maintenance Schedule

Hint

The given inspection and malntenance intervals are averaged values and have to be
adapied by the railway operaior in case of excessive load or severe emvironmental
corditlons, respectively could eventually be extendad when turnouts are nol used very
often.

Switch Davice Flexible Switch, Anti-Creep Davice *Pin and Fork"

ltem serviced Procedurs Recormmended
interval
Gauge +  Measure gauge. 3 months

= At nponconfarmity of tolesance, re-
adjustment o gauge resp  at
impermissible wear, replace half-set of
swilehes.

Fastening system . »  Visualinspeclion of the complete 3 months
system.

+ Exislence of fastening material like
balls, nuts, clips.

«  Missing parts lo be repiaced, ioose bolls
lo be re-lightened.

Joint areas +  Visual inspection of running surface and | 3 morths
runfing edge in regard to damages,
cracks or burrs.

«  Burrs te be ground,

¢ Small dents” ¢ be ground.

»  Excessive denis or breakouts to be
determined  and  classified.  ace
classification of rail defects {UIC712),

Switeh device + Visuel inspection In tegard lo cracks, | 3 months

especialiy on running suiface and in the

rail foot in the flexible area of the switch.

CAUTION

Cracks In the rall body in the
fiexible area of the swilch may lead
lo a fraature of the swilch rail apd
therefare  to  derailments. The
fumaut must not be passed by
jrains anymore!

v Visual inspection in regard to bures on all
wheelirall contact sufaces — buirs to be
removed as soon as possible,

+ BSlde - and helght wear of rails to be
checked and observed according UIG
codle 7186,

v If deilment safely citeda acoosding
gauge 1" and 2" (UIC 718) Is not fulfitled
{he switch has to be ground respectively
the half set of switches to be replaced
Prior checking with gauge *1° and *2°
bers have lo be removed,

+ nspect and observe the swilch rail
support on slide chats, If necessary re-
adjusi hallow slide chairs - > 3mm
{Tamping in case of ballasted rack or
helghl adjustment with shims underpeatn
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baseplales in ballast less irack). After
maintenance the gap must be £ fmm,

+ Check if ernd position of swilches is
achleved respectively check if setling
could be done with normal setting force.

¢ If necessary clean and lubricale slide
chairs, adjust roller system if instaifed,

Hal sef of switches ¢ Check of gap belween switeh rall ard | 3 months
stock rail head at the loe of switch,
apprex, 500mm long, when the switeh rafl
I8 In closed posiion: = 3mm. After
S®mm 5 3mm. ¥ necessary fe-adjusl
{Adjuslment and limiting dimensions of
tha logk supplier fo be respected).

»  Distance of switch stops to closed switch
rail £ 3ram. Check condilion of slide
Mates. Due to increased fricton (in case
of polivted or heavily warn slide chairs)
{he swilch will nat reach is optimum end
position, in case of proper slide ehalr
condition, readjust the swilch raif with
mobile bending machines

s  Alter maintepance gap belween switch
arkl slock rail head must be £ 05mm
After 500mm £ 1mm. Distance of switch
stops to closed swilch rail < 1mm.

Slock rail +  Visuel Inspectlon of running suiface and | 3 manths
running edge in regard. to damages,
cracks of burfs, check rail fcots in regard
o damageés.

«  Burs tobe ground.

«  Small "denls” lo'be ground.

» Excessive denls or bréakouts fo be
delermiried and  classified  ace.
clagsification of rall defects (UIC712).

« Rall faillures to be classified accarding
Ulic 712

» Incase of critical size or depih of failures
grinding respeclively exchange of half set
of switches.

»  Visuat Inspection of drflings in regard of
cracks (Locking system, anli-cieep
device ad switch slops}

Swich rait +  Check condition of swiich rall from loe | 3 months
until approximately 20mie head with
gauge i* and 2" aceording UIC code
716. f safety agalnst desallment ts nol
fulfilled, the hall sel of swilches lo be
exchanged. Prior check with .gauge *1*
and =2" rernove brrs,

+ if Gmm height or side wear is exceeded
exchange the half set of switches.

+ Rail defecls in the forging zane of the
swilch {o be treated aceording UIC code
712.

» Visual inspection of drillings in regard af
cracks. If drillings for deteclion- and drive
rods are not visible it is recornmeanded to
disassemble brackets at leasl once a
year for dillling inspection. This measure
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shat} especially ba followed for sireleher
bars and rear drives

Swilch slops +  Visual inspection of parts
»  Missing paris 1o be replaced, loose panls
lo be lastensd

3 manths

Arti-creep device (if .
applicabla) .

Visual inspection of parts

Missing parts lo be replaced, loase paris

{e be Tastened

+ An extreme eccenldic positien of the pin
refaled to the fork is anindicetar for high
tengitudinat rall forces and may influence
the praoper funclion of e lotk.

s Check longiludinal position of switeh loe,

+ Problem could be solved by cuting the

connection  of 1he switch rail to

infermediale irack and re-adjusting the

pasition, This measwe should only be

taken Into account il the swilch rall is

permanently shiffed. (corsider

tempeatura devialions).

3 months

PIROLL

llem serviced Procedure

Recommended
nlepvat

Visual tnspection «  Visual inspaction of the roller sysiem

regarding existence of pars, especially

fastening material.

+  Missing bolts to be repfaced immediately
ta avald Increased selling forces.

» Broken or damaged componenis to bo
replaced.

& months

Position of rollars «  Gap belween (ail foot and rallér approx.
210 3mm PIRGLL Types 1o 3, centered
position of roller under switsh ralt foot in
case of PIROLL Typa § (Spring). Type P
(Push) has to push the tlosed switch to
the stock rail, therefore the roller has lo
be In contact wilh the rall feol,

Max, 12
months or ca.
100.0600
lumout
setlings

The rallers have to be checked for flat
spols. In case of slgns of wear on the
slide ¢hairs in the moveable parl of the
swilsh the rolls need {o be exchanged.

+  Tiace of coplact oo the gide chalr below
ihe closed switch Is nopmal (the swileh is
cartied by ihe slide chair in'the closed
position) and is not a reason for changing
the adjustmenst of the rolier or replacing
the rofer.

Flal spots .

Max. 12
months or ca.
100,000
iurnout
seltings

Lift of swilch «  The opan swilch blade shail conlinuously

ba lited min. 0,fmm from the slide

chalrs.  (Adjustment normally  during

installation}

« Jf this is not the case use height
adjustment shims to it the rollers.

¢ In case of Type S (Spring) the gap
belween rall foot and roller has ta be
approx. tmm,

» The beight of worn Rollers can NOT be
compensaled with helght  adjusiment

6 lo 12 months
or inneass of
increased
satling force
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shims. Inlhis case the Roilers have to be
replaced,

Comrmon/Acute Moncblock Grossing EHZ Cantro Mn13

ltem serviced

Proceckire

Recommended
inlervat

Gauge "
[

Measlre gauge.

Al nenconformily of tolerance, re-
adjustment of gauge resp. at
impermissible wear, replace crossing
resp. running rate.

3 months

Fastening system ‘.

Visual inspection of the complele
system.

Existence of tagtening matenal like
boils, nuts, clips.

Missing pars to be replaced, loose bolts
la e re-lighlened,

Imonths

Joinl areas .

Visual inspectlon ¢f running surface and
running edge in regard to damagés,
cfacks or Hurrs,

Burrs to ba grourd,

Small .denis” to be ground.

Excessive dents or breakouls to be
determined and classilied acc.
classification of raif defects (VICT712).

3months

Crossing .

Visual ingpection in regasd to cracks,
especially on unning surface, baltom of
flange ways, side of flange ways and
foot [f the area of plate supporls,
Carrectional measures accordi ing
chapter malntenance.

Visual check of burrs on all wheel rall

contact stifaces - Buns to be famaved
a o] i s ]

Wheel teansion area »

Monlhly afier
instaliation
{approx.4-5
months).
Aller work
bardening”. 3
months

Visuat inspection of runhing surface of
ctossing nose and wing rail, especially:
Benls on ¢rossing nose — small dents to
ground cantinuously. Massive dents
nave i be repair welded.
Lateral contact maiks an praclical nose
~ In case, verlly chesk gauge and if
nacessary re-adjusl.
Plastic deformalion and materlal flow of
wing rail caused by wheels,
reconditionirg according repair welding
procedure during naxt maintenance
infesval, see also chapler malilénance.
For all carrective attion to be-faken,
alvays both, the nose and the wing rail
needs to be corisldered. (Transition of
wheels).
In case of repair welding, always
consider the materal specific
recarmmendations ~ no preheating of
casl manganese steel {welding en room
temperakire),

tonthly aller
installation
{approx.4-5
months).
After .work
hardenlng”: 3
months

Cheek gauge .

Verify check gauge wilh gauge
measusing device. If necessary re-adiust
resp, replace check rall. For definition of
check gauge see chapter maintenanse.
malplenan

B marths
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in case of sall-guiding crossings this
step ¢an be negiected.

Obtuse Menoblock Crossing BHZ Centro Mn13

Rern seviced

Procedure

Recommeanded
inlerval

Gauge

»
*

Measure gauge.

At nanconformily of loterance, re-
adjustment of gauge resp. at
impermissitle wear, replace crassings

3 morths

Fastening syslem

Visual inspection of the complate
systam,

Existance of fastering matestal like
balts, nuts, dips.

Missing parts to be replaced, loose baits
ta be re-tightened.

3 months

Joint areas

Visual inspection of funning surface and
runnlng edge In régard to damages,
“eracks or burrs,

Burrs to be ground.

Small dents" o be ground,

Excessive dents or breakouts to be
determined and classified asc.
classificalion of rall defects (UIC712).

3 months

Crossing

Visuat inspaetion in regard lo cracks,
espacially on running surface, bottom of
flange ways, side of fanga ways and
foat In the area of plate sappaits.
Correclional mgasures according
chapler mainlenance,

Visual check of burrs on all whee) rait
conlant surfaces — Burrs to be remaved
83 500n as possible,

Maonthiy after
instaiiaiton
(approx.4-5
months)
Aller work
hardening’: 3
monthe

Wheel lransition area

Visual ingpection of sunning surface of
crossing nose and wing rall, espacially:
Dents on ¢rossing nose - small dents to
ground conlinuausly. Massive derts
have: fo be repalr welded.

Latera! conlact marks on praclical nose
— sag paint check gauge.

Plaslic defaimation and malariai flow of
wing rall-caused by wheels,
recondilioning according repair welding
procadure during next maintenance
interval, see alse chapter mairtenanse.
For all correclive aclian la be (aken,
always bolh, the nose and the wing raif
needs le ba considered. (Transition of
wheels),

In case of tepair welding, always
consider the matedial specific
recommendalions - no preheating of
cast manganese steel (welding on reom
temperalure),

Monthly afler
Instaliation
{oppiox.4-5
months}.
Afler work
nardaning: 3
months

Check gauge

Verify chock gauge with gauge
measuring device. If necessary repair
weld fhe crossing respeclively exchange
complele crossings. For defimition of
check gauge see chapter maintenance,

6 manths
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in case of self-guiding crossings this
$tep can be neglected

Check Rall 33C1

item sesviced

Frocedure

Recommended
Interval

Visual inspection

E:(ﬂistence of pads, bolts washer and
auts.

Missing or broken paris to be replaced,
loose paris to be fastened,

In case of a twoken check rail the
operalion of the turnout is pol safe
anymore!

6 months

Check sail chairs

Visual Inspection of check rall chairs
respectively check rail plates.

in case of one broken check ralf
chairfplate, it can be replaced during the
next planned maintenance ltask. If
several plates are Influsnced a speed
resiricion 18 necessary, ¥ 1lhe check
gauge is wilhin the safety limit. It the
check gauge exceeds the safety limit the
operation of the furnout is nol safe
anymore,

6 menths

Check gauge

Measure Chaclt galge, If necessary re-
adjusl,

6 months

Bended {Glued) Insulated Ralf Jaint - 80°

iter serviced

Procedure

Recornrmencded
interval

Sonded (Gluad)
Insulated Rail Joint
{IRJ)

L)

-Visual inspection in regard to damages
or cracks of the gluing material and
width of gap.

1 month after
first instailation

3 menths in
regolar
intervals

Immediztely
in case of
Shor Circuit

Qecasionally in
case of
winusual abiupt
temperalire
changes

Material transfer at joirt gap

Visal inspection i regard to damages
or broker out materiat on rail head and
bures on running edge.

1 month atier
firsl installation

+  Malerial 1o be removed with a file, joint | 3months I
gap insert must st be damaged. regutar
+ A broken out gap-nsert or broken out intervals
malerlal at the gap to be repaired
agcording chapter maintenance (gep Immediately
flter). in case of
Shert GHoul

Burrs on funning edge

Buires an running edge to be removed

1 month after
firs! installation
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3 months in
regular
intervals

mmedialely
in case of
Shart Clreult

Fish bolls Must neilher be lonsaned nor Hghtened.

Check if screws are property light.

1 morth after
firs{ instatialion

months in
regular
intervals

Immediately
in case of
Shor Chreuft

Cccasionally in
case of
unusual atrupt
temperature
changes

Electrcal reststarce Check of resistange In accordance with
requirements from signalling

depariment,

1 mondh after
ligst installation

3 monihs in
regular
intendats

Immediately
in case of
Short Clrouit

Qceaslonaliy In
gase of
unusi abrupl
temperature
changes

Gap between rails Visual check of gap.

Small gaps up to about 1 to 2 mm are pot
influencing the funclicn and may close
again on higher rail temperatures:

Wide gaps o be repaired according
chapter mainterance  {gap filter)
respeclively is indicaling a broken joint
{see mairtenance - broken join),

1 monih atter
firs! instafialion

3 mionths in
regilar
Intarvals

Immediately
incase of
Shert Cizguil

Qecagionally in
case of
uniisual abrupt
tempomlire
changes

fup NS SUAS
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{FAST
l{em serviced Procedure Recommended
interval
Visual inspestion «  Visual inspection of the system regarding | 6 menths
existence of parts,
»  Missing respeclively broken IFAST
springs 1o be teplacad during the next
maintenance activity.
¢ I more then 3 plaies beside each bther
are influenced a speed restriclion is
recommended raspactively parts should
be replaced immedislely.
Rail fastening system Pandrol E-Clip
ltem serviced Procedurs Retommerxed
inlerval
Visuat inspeclion v Visuad inspection of the system regarding | 8 months
existence of parls,
+  Misslng respectively broken pans to te
replaced during the next maintenance
aclivity.
+ [F more than 3 plates beside sach olher
are ipfluenced a speed reshiction is
recommended respectively pasts should
be replaced immediately.
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8 General

8.1  Ulilization of Gauge “1% and "2' In Swilch Device

The aim of ihis guide is to define the use of gauges, to check the wear on stock- amd swich rails, which
evalves during operation, The measures lo be taken will be defined, depending on the degree of wear,
so that derajiment safaty is kept on a telerabis level and switch devices can be replaced In time due fo
the objective state of wear. Wear is 2 normal phenomenan, which may ocour egpecially in heavily loaded
tutnouts of turnouts with smatt radii

The maximum afiowable wear profiles respectively the derailment safely and measures derived from
them are abways fo be taken in connection with swilch- and steck Faif 4 well a8 the wheels of the rail
vehiclas

Limit values for wear profiles of whesls and Winouls are fixed in the Leallsts LT 5102 “TTaifing stock:
whesls and whealsels. Conditions concerning the use of wheals of various diamelars” and WIC-716
"Maximum permissibie war profiles for swilches™ as well ad standards EN 15313 "Ralhway apolicalions
— In-servive whesisel operalion requiraments — In-service and off-vehicle wheslsel maintenance” and
EN 13232.8 "Rail applicalions — Track - Swilches ard srassings-Part & Layouls™

Exlract from £N 13232-9;

Salely against derallment is considered fo be managed by limiting the ratio of guiding force ¥ to actual
wheel load Q. Y and Q are fo be delermined simultanecusly. The iimillng velue depends on the friction
coefficient 11 and conlacf angle ya

According fo expetiments (see ERRI CT0 RFP1) the contact angle ya shall be no smalier than 40°. This
corresponds to a friction coefficient of 0.3 and Y/AQ of 0.4 (see folioving tabie atoording fo UIC T16).

¥
/) pu
7 ¥4 7
a0 " D0,85
45° 0,67
02 50° 0,50
55" 0,96
BO" 1,14
a0° 0,43
45° 0,54
03 50" 0,66
65° 0,79
60" 0,94
EE 0,53
45 0,43
0.4 50° 054 -
" 55 : 085
80° 0,79

CAUTION
Compliance with the prescribed limits of wear of switch devices Is crucial to retain a high
level of safely derailment; non-compliance wilh ibese limils can lead to derailmenis.
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811 Gauges

The gavges are shawn on VAE drawing 122008-000-..

Flg. 60-Gauge “1" ang grindlng template

4} Supper

W) Template "1W" ~ swilch- stock rail wear in case of new whesl
50%-nolch = upper limit marking
40°noleh = lower imit marking

tH)  Template "{H" —wear cordition in case of worr wheel

2) Grinding template 60°

3) Feeler gauge — permissilie gap belween sviteh- and stock rai

Fig. 61-Gauge 2%

1) Suppor

27} Template 27" — Examining the depth of breakouls
20 Tempiate "2L" ~ Examining the length of breakows
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§.1.2 Application of test gaugas

The two an gauge *1" fixed templates, with “TH" and "W engraved on the specimens, show two
differenl wheel / rall interface conditions.

Specimesns "M " represents a permissible, up lo the limit, wora flange and must be used for testing at
the actual swilctitip to determine the degres of wear of stock rails when the wheel set is in faging move,
The stack @i can have both verival and lateral wear. A pronounced laterat wear of the stock rai limits
the permigsible gaping (3mm, value recommended by VAE depending on the driving, locking and
detection system) of the swileh rail and increases the rsk of derailment. The gap between stock- ardd
switch rail cauld be caused by bures on rimning edge respectively buirs on the side machining or by
impropar adjustment of the locks. A pronourced verfical veear of the stack rail can be compensated by
re-profifing the switch - refative switch inwering against stock rail.

,'; i;?_. 4
: Vi

/ e ; . Z
g ST
b

Flg. 62-Gauga "1H", application at the switch tip

£ § %}%‘7

o

Fly, G3-Template "{H"

Wit tempizte 1M and feeler gauge (3mm), the (aleral wear reserve of the stock ail is delermined in
respec! la the permissitle gaping of switch rail.

—
i
Fig, 84-Temptate "1H" and feeler gauge

~ GAUTION
Gaping switch blades, with and without breakouts at the tip of the swilch, farm a risk of
deraiiment safely parlicularly In connection with worn wheel profiles and wheel flanges.
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The specimen "W (lateral part of Lhe lenpiate) simulales a new wheel flange and must be used o
exarmine the switch. and stosk cail wear; wheel latezally In contact with rails. The giinding template with
607 inclination 18 used to chack lhe contact angle an the swilch rait at grinding works lor re-profiling.
7
i

(R /

A
s

CAUTION :
Switeh and steck rails with critical horizantal and vertical wear endanger in interaction with
new arid worn whesl profiles / langés the safely against derailment,

The botlom pad of femplate "W represents verlical stock rail wear of 10 mim and raust be used for
tasling the possible contact between wheel flange and base of the swilch rall machining respectively
swilch sfops.

___7_}

I
Fi. 67-Template "1W" - bottem part for depth measurement

L
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Templates "27" and "2L" are used to determine the severity of breakouts in switch ralls, wherein
specimen "2T" is Lsed to delermine the depth and "2L" for delermining [he length

i
Fig. 6B-Templates *27” und "2L* - Appllcation far switch breokauts

CAUTION

Swilch ralls wilh a horizontal buisl of L > 200mm and oritizal depth, espasially in
combination with new wheel proliles and wheel flanges endangedng the safely against
derailment. The whez! might start climbing the switch rais

All turnouts have 1o be Inspected regulally by means of the test gauges; the interval has 1o be fixed by
the raiiway aperalar depending on the operating condilions {number of trains passing, speed, genaral
luznow condition, ele.}, i is recommended Lhat tests are af leasl carried out every 3 months Each balf
set of swilches hasl fo be lested

Based on the result of the lests, i Is possitle to assess the wear condition of stock and switeh rall, as
weil as the severity o breakouls; depending on the wear level loftowing mainlenance measures should
ba takan

+  grindding the longue rails an he sunning edge

+ grinding of breakouts

+ feplacement of half set of swilches

CAUTION
Swilch- and stoek rails must not be re-profited by welding the railbead,

The test results must be recorded. For this purpese the 1est sheet as per chapter 6.1.11 cap be used,
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6§13 Preparation for Test - Claaning, Deburting, Geinding

" Inorder to obtamn meaningful test resulls, the areas to be tested {swifch and stock rail) must be cleaned.
In addition, i necessary, the stock- and swilch rails have lo be debured before checking.  Burrs an
running or housing face result in the loss of The correct il between rails and gauges

N
Flg. 69-Durs to be ramoved

HINT

The grinding work shall be carried dul by suilably qualified personnel, the shape of the
rails must not be significantly changed. For deburring and grinding of worn profiles a fine-
grained grinding wheel lo be used, which removes the matenial progressively and ensures
{op quality surface finishing.

8.1.4 Opamating Condition of Switch Devices

The operaling conditions described in the following chaplers are classified into three categoeries in
accordance vith lable below:

[elea]n] MEDIUM BAD
The half set of switches Is safe The half set of swilches can The hall set of switchas is not
against deraiiment and stifl slill be passed by rains but is sale agalnst derailment.
usabla, in an advanced stale of wear,

schedule measure soon:

Further fo the outcome of the tedls, proseed in accordance with chapter Measires, When the
operaling stalus is “bad", the turnott is net sate and must not be passed by trains anymore,

dsenaud -
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6.4.8 Check "P1" - Gaplng of Switch Tip with Templats *4H"

Procadure The switeh rail must rest on the slide plales properly. The wrnout has io be sel before
the lest and the swilch must be left in the schieved position,
Gauge “1” wilh template "1 H" must be placed perpendicutar to the track axis right
befara the seidich lip and be pushed against the slock rail; move the gauvge 10mm
longitudinaly the swateh rai
Test Resulf Gpenatlrig Condition Measiire
« Template can be moved
longitudinally (10mm) afong the The ball set of
switch rall without contact té the | swilshes s safe ot
switch eail, ageinst deralimant necessary
+ Fop of switch tip is higher than aid still usable.
ligrsit mark.
» Templale cannot ba moved -
langitudinally {+10mm) withiout The half eel of
touching the switeh rall sviilches Is sale
« Top of switch tip is higher than against derailmert,
livil rrvark possible puntagt of M
. . whee] with swilch
. T;OF af gf;aplng swileh lip is tip could lead Lo
‘};:ﬂt:;rel'}ela:r‘}%e{g:]:;‘lgléh rait s increased wear. MED"JM
« Templale canrot be moved
langitudinally (+10mm) without The haif set of
touching tha switch rail. switehes Is not safe M1
» Top of switch tip is behind against derailmerit.
tempiate “1H" and not visitle. e
: BAD
« Tempiale cannot be moved
{ongiludinally (£10mm} without The half set of
fouching the switeh rall. switches Is not eafe M3
« Top of switch tip is balaw limit against deraiment.
mark.
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616 Check P2 ~Wear Resarve of Stock- and Switch Rall with Template ,1H"” and 3mm
Feolar Guuge
Procedure For this test the switeh rail must rest on the slide ehair dnd hea o be pushed as
good as possible against the stock rail with a crowbar,
Gallgge "1 with template “1H" musl be placed perpendicular to the track axis right
befare the switch tip and be pushed agalnst the stock mil,
3Imm Feeler gauge to be placed between stock- and switch rail at the top of switch
tip.
Test Rasult Operating Conditlon Moasure
« 3r feeler galge fils between The Hall set of
Emt::h-fstock rall ardl template awilches e safe Nol
: , o against derallment necessa
« Tap of switeh ip is higher than gnd atill usable ¥
limit mark. '
GOOo
The tail set of
+ 3rnm feeler gauge does not fit switches can still be
between swilch-/stock rail and passed by lains
template *1H", but is In an M3
» Tep of switch lip is higher than advanced slale of
fimit miask, wear, schedule -
MEEsUre s00N. MEDIUM
* 3mm Jeeler gauge fits between
switch-slock sail and lempliale The half set of
“1H swilches is nol'safe M3
« Top of swilch lip Is below limit against derailinent
mark. i
BAD
= 3mm feeler gauge does nat fit
betwean switch-fstock tall and The halt set of
" template “1H". sviitches is nof safe 13
« Fop of swileh p s below fimit against derailment
mark.
» Templale cannol be placed ina The half setof
way that the edge of the ilches s not saf M2
lempiate Is in contaot with the swiiches Js nat sale
stock raft against derafiment.
. v
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8147 Gheck "P3" ~ Vertlcal Rail Wear Limit

Procedure For this test the swileh rail must rest on the slide chair and has 1o be pushed as
good as passible against the stock rall with a crowbar.
Gatge 1" with template "W musi be placed perperndicular to the Track axis in
the range § — 55mm switch rail head widih and be pushed against the switch rail.
Tast Result Qperating Gondition Measure
« Contact point of lemplate “1W* ;ﬁigg ;ei;L Ral
with switsh rall lles above the ainist & ii ‘t
upper limit rark (50°). . against derailmen necessary
and still usable,
The half set of
+ Contact point of lemplate "1W* svn;cshszz;anlgmse
vith switgh rail lies belween P bt i ,‘,(1 an M
umgzif {80% and lower (40%) limit acvanced stale of
" wear, schedule i
measurg seon MEDIUM
The half sel of
» Templalg is In contact with the sw‘;igiﬂ?“.f;:g:e
switoh rall abové the upper (50°) | PApses ¥ 9 M4
Ai:?{ below Lhe fower {40 fimit advarced slele of
mark. wear, schedule
measure Soon, MEDILIM
+ Contact peint of template "W
with switch ralt lles below the sw}';gfegﬁg Tgtg;!e M3
fower limit mark {40°) ove: a againgt deraliment
length »200mm ) ’
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84.8 Check "P4" « Vertical Stock Rall wear Limit
Procedure For his test he swilch rail must rest on the slide chair and has {o be pushed as

good as possible against the stock rall with 2 crowbas
Gauge 1" with template *1W* must be placed perpendicular 1o the track axis right
before the switch tip and be pushed against the stock rail,

Test Result Operating Condition Measura
+ Boftom of template “1W" IS SL?&R::; fssest:;e_ Mol
:\Ea?T in-contact with the switch against derailment necessary
" an still usabla.
» Blattom of template *1W! 1S in The half sef of
cantact with the switch rail switches I5 rot sate M3
: against deraifment.
BATY
;
Wb gy Urunouey -

Ay
L
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AP AR S H RN L4 SN

Seavriiravardruie
J -
T

14
AU 12 L LA L S
d

eeremesssnesrarns S THA TS e e
DOKUKENT J-17-003-Turnouts-Thaland docm VO es.l:al p ! ne‘
EM3-TW.MN-0001-02 puge 276 0f 303 Trackwork O&M Manual I
Appendix | Suppliers Detailed Maintenance Requirements

for Tumouis Depot and Mainline




HITAGCHI )‘ MITSUBISHI % Sumftomo Corporation §
Hpire the Nedl s STATE RAILWAY OF THAILAND
Mitsubishl-Hitachl-Sumitomo Consortium (MHSC)

oue 08 05 2047
1-17-603-Main Line Turnouts-Thaitand ,RED LINE - Main Line Turnouts 60E1% Pags 75/101

649 Check “P&"” - Breakouts with Template 1w

Procedure For hig test the switeh rall must rest on the slide chair and has to be pushed as
good as possible agalnst the stock rall with a crowbar.
Gatrge “2* with template “27” musl be piaced perpendicular fo the track axis and
be pushed against the switch rall. Move template along the complete machined
area af the switch rail — Smm head width to 55mm head width, If the uppar tip is not
in contact with the boltorm edge of lewpdate “2T° the vheck has to be repeated by
temnplate *2L.",
Test Result Oparating Conditlen Measure
z
T A \\ « Bteakout is higher than the
\ / } s boltorn edge of Template "2T" Szﬁghhs ISI i:est;fre
Sreakout | A:‘D against derailment M5
* ut s shorter  than i 5nq o ysable.
template *2L
L““ <L
£=200
;o T . The hall set of
) switches can siill be
/ / passed by trains
. ( \ but is inan
‘\\ -~ e » Breakoul is higher than the advanced state of
! il 7 bottom edge of Temgplate 27" weat, schedule
AND measurs scon. M6
+ Breakout Is longer than Increase inspection
temnplate *2L° intervals as,
- y—= depending on the
traffic situation,
1.=200 /[ condition bad will
.;'“ A TSt | te achlgved soon
k3 i
a T The half sel of
{ L sviilches Gan sl be
A = passed by lratng
L \ butis in.an
“~\ - . » Breakoul is lower than the acvanced slale of
i / i 7 boltorn edge of Template *27° wear, schedule
measwe Soon, M
» Breakoud is shorter than Inerease inspection
templale "2 " intesvals as, .
— ! depending an the MEDIUM
m—f oo P aataiakad — fraffic situation,
i A el enrdition bad will
Us560" ke achisvad soon
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« Breakout is lower than the
bottom edge of Tempiate *2T"
AND
» Breakout Is longar than

template “2L"

The ralf set of
switches is not sale
against deradment.

M3

—
3
s
[
=3,
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6,110 Measures

GAUTION
Lateral grinding and se-profiling of the svalch rails may alfest the deraiiment safely in
case of improper execitlon,

Measure Pilmary Secondary
{if primary measure is not successful)
»  Grinding of switch rall (in open positlon), sterting
al the switeh lip parallel to the running edge.
»  Langth minimum B0smm — 200mm.
« Conlinuous kransilion o the exisiing profile.
* Lowenng of profile should nat be changed
significantly. i.owering of 25mm is nol to be
exceeded {excesding the limit mark).
_ s Keep material remaoval fo a minimum.
M1 »  Adjusi lack. _
» Herizontat adjustment of switch by bending. o i
; L
A 7
+ Repeal check with template 1H".
+ If grinding Is net sucsessiut continue with
measure M2,
»  Grinding of lateral flange of swilch rail {40mm
deep) wkh an inclination of 80 Use template
with 807 slopeTor checking.
M2 d o ./ + Replace half sef of switchas.
[ AN "'
Vo ™7
+_ Lowering of 25mm s not lo be exceaded.
M3 + Replace half se! of swiiches. + _ Not applicable,
+ Crind the switch rall flange — 40mm deep-
M4 withou! affecting the height and ensure a + Replace.half set of switches.
conlinuous fransition in longitudinal direction, :

‘l-“’."ﬁ‘lf—,‘.“
i daeets

o fienaat i £
-

r“;k:"-l."“i(.l(-;ﬂ'l-l}lﬂ] :v..unov"""""'"
PR "
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s Inorder to prevent further massive wear,
sharp edges of breakeuts to be ground in

lime,

/7')\"?

S ZAN\
Vo Ty

»  Use lemplale with 607 inclination for
thecking.

» Repeaf chack with template " 1W" and
lemptate with 80° inclinalion,

« Slightly grind both sides of the breakout

+ Mo materiat ramoval in velical direclion,

« Increased [nspection iniervals to detect
condition bad’ in time,

« Nolapplicable.

.

o Mot applicabie.
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8.1.11 Check $heet— Gauge “1” and "2" In Switch Devices

Line,

Statlon :

Turnout Mo

Turnout Type:

Left Half Sat of Switches
PL P2 3. P4 . P5
Pate Jno {MI|MZIM3ine IM3|no |[M3IME| no [M3| no {M3|ME]ME Name
Right Half Sat bf Switches |
P1 P2 P | P8 P5
Date {no |M1imM2|M3|no |[M3|no |M3|{M4A| no |M3| no |M3|M5|MS Name

i
E
E

P1..P5 Check 1105

M. MG Measure 1 to 6 {measure to 7e-sel the turnout in a proper candition) :

no... No measure necessaty

mamW@estalpine
DME BTER
TUTITENT S meseraranses
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6.2 Utllizatlon of Gauges on rigld crossings
8.2.4 Gauge for hose retractions
This illustrations count for all nose retractions.

Case O at the plis side:

The plus side of the gauge toushes the crossing nose, bul rests nof on the wing rails. There is & gap of
up to the upper tolerance fo to the wing ralls.

I~ 0y [
Lt L
2z
O <«

i T

Fig. T0-Case , OK" at the plus side

Case (not OK" at the plug side:

This Is the case when ihe plus side of the gauge rests on the wing rails but does not touch the crossing
nose. Here we are outsice the upper tolerance fo.

Flg. 71-Case ,aot 0K at the plus side

i %.jsznel‘.ﬁﬁ“?'taiping

OHME STEL AHES

[ T
' PRAVI SR 1 R O wrhrerveas

1SR/ -
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C n slde:

The minus side of the gauge & nat touching the crossing nose, bul rests an the ving rails. There is a
gap of up ta the lower tolarance {u o the crossing nose.

5
Q
nE:

Flg, 72-Casa ,0K" at the minus side

Case , not OK" at the minus side:
This is the case when the sminus side of the galge rests not on the wing rais but does touch the srossing
nose. Here we ate outslde the upper tolerance fg.

45 o
z
=T
.
Flg. 73-Case ,not OK* at the minus slde
e YLy Fe=asgan | Ar
ARG INAT WEIRAURIY -
...... LTI e
' £
o VT T T N e s
i
™ ey att 11
B OV 13 AL L1 O
)
PPN ) b ) 113 V1L N,
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622 Gauga for groove widths

This illustrations coynt for all measurements of groove widlhs.

Case , OK" nt the plus side:

The plus side of the gauge does nol fit into the groove. The groove width is inside the upper iclerance
to.

@

H
Flg. 74-Case ,0OK" at the plus slde

Case  hot O al the plus side:

This is the case, if the gauge rests on the wing rails and fits into the groove. Here we are oulside the
upper tolerance to. The groove is too big because the gauge wobbles in the groove.

B
|
. - — S
t
¥
i
:
!
i
i
i
:
{
:
Flg. 75-Case .not OK" at the plus slde
Ty gt ey R L Py yimeonyg ‘_Eu‘ ~i
OGKMENT 617-00% S Taend b 3] 3 o 4h 3 118 SR ‘V—Ge$tafpine 4
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The rinus side of the gauge fits exactly into the groove. The groove widlh is wathin the lower tolerance
ty. The gauge does nat wobbde in the groove.

!
Fh§. 76-Case ,,OK™ atthe mlnus side

Case  not OK" af tha minus slite;

This 1s {he tase, if the gauge does not rest on the wing rails and fils nol into the groove, Here we are
outsidle the lower tolerance fu. The groove I3 teo small,

i
Flg. 77-Case .hot DK at the minus slda
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8.2.3 Gauga for the nose thickness

This illustrations count for all measwrements of nose thicknesses.

GCase ,,OK" at the plus sida:

This is the case, If the gauge rests on the wing raif and lhe crossing nose fils inlo the gauge. The crossing
nose is inside the upper tolerance to.

A

Flg. 78-Case ,0K" at the plus side

Cas ot OR" at the plus side;

The gauge does not rest an the wing raits and the crossing nose fits not Inito the plus side of The gauge.
The thickness of the crossing nose is outside of the upper folerance ty, (nose thickness too wids)

Fig, 79-Case ,not-OK* at the plus slde
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Gase.QK! at the minus side;

This is the case, if the gauge does not resl on the wing tails and the crossing nose fits nol info the gauge
The cressing nose s Inside the lower tolerance fu

Fig. BhCase ,,OK" af the minusg sidp

\W, / \
Case pnot OKY at the minuy side:

The gauge retts on the wing rails and the crossing nose s into the minus side of the gauge. The
Ihickness of the crossing nose Is culside of the [ower lolerance 1y, (nose thickness loo small)

Ny

Flg. 81-Case not 0K at the minus side
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824 Coninet points of the muger

1) Mueasurerrent oF the fare al frog paant

8] Messwamert of lap piaining & rosa thickness

o) Meampemert &f Inp praining & ntse ikness

u) Measwremert of the groaviy wicth {paniel gicove, f appiwatie]
a) Mosswemerd of ine groove wiclh a1 Fato ol heal

B Mubsurement of the groova withh ol estetfroy sy

To use ihe conest gatges set e Excot dosurngid veih i gauge types attached
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6.8  Repeir and Builtf up Welding of Austenitic Manganese Stoe! Frogs and Crossings

The purpase of this recommendation is fo supply accurats infermation aboul matedals and proceduras
for reclamation (by welding) of manganese sleel track castings - data which has aided many rallread
maintenance and operaling costs.

Soma manganese slesl fregs and crossings can b repalied vithowt any welding at alt Most times itis
ohly necessary to grind avsay the roll-over along the flangeway and bring it back to gauge considering
the original raii. If the ftangeways are allowed to close, the wheel flanges, in passing through, may start
breaking the metal oud, This necessitates expensive repairs

Qnly cerfiied welding personnel with experience shall patfonn repair welding on auslenilic manganese
stesl

6.3.1  Typleal Chemdstry of Austenitic Manganasa Steel {AMS)

f %L ] %St I GMn I %S I %P 1
i 09513 | <065 [ 11,5-14 i <0.03 i «0.04 |

8.3,.2 Slandards

s European Standard 1,340, BEN15689

«  Ausiralia AS 2074 - HiAand HiB

+ Japan JIS G131 SCMNH1, SCMNH1Y
¢ South Africa SABS 407 ~1,2345

» USA ASTM A 128 - A, B-1,-2-3,-4

633 Interesling Facts Concerning Welding Austenitic Manganese Stee]

Austenilic Manganese Sleel Is a non-magnetic alfoy thal is very lough and will work barden under high
impact loads. The tough properiies of Manganese steal can be lost if base metal temperature excesds
300°C (S70°F). Avoid prelonged and concenlraled heat Input In any single area, Overheating
Manganese sleel teads 16 a britlle condition. Manganese steel does not require preheal, except in cold
weather condilians (<G°C f 32°F). Then only warm the base metal lo approximately 25°C (707 Lo 80°F).
Manganese steel base metals should only be welded with menganese alloy consumatles, Aveold using
carhon slesl materials, which will cause the weld deposits to be britlle and resulf inspalling (ilting of the
deposits). When rebuilding Manganese slael it is good practice lo remove approximately 3 mm (1/87) of
the wor hardened surface prior to welding. Failure to do this may resull in underbaad eracking, and
weld metal spalling. Manganese steel castings should he welded with the eléctrc arc process only.
Bacause of fls greater speed, here I less danger of averheating and deslroying the properties of the
manganese stegl. Currents which are hgh gnough to produce satistactory penelration and fusion shauld
be used.
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8.34 inspection and Preparation for Welding

« Inspect castings for cracks and defects, If required, use dye penetiant to locale cracks.

« Grind o Are Alr if at 2ll possible when remaoving defects or cracks. Arc Air will put fess heal inic
the casling than when gouging eleetrodes are used. (Don't use a cuttinsg loreh,} When grinding
also do nol overheat AMS,

¢ Remove all work hardensd surfaces before welding by arc alring or grnding (approx. 3 mm
(34167} deep). Side panels of an extensive ground pan should not exceed a gradient of 457 The
angle to the running edge shall be 45° also.

«  Remaove all bafter and roll-over. Grind and “round” all sharp edges (side of the ground area,
point ard alang the wing radis). Sharp edges can resull in cracking.

+  Remove rust, grease and other foreign matter. Organic matter can break down in the heat of
the are and cause porosity.

Hint
Never preheat manganase stoel unless bélow 0°G (32°F) and then simply lake the chil
aul of the casting.

635 Welding

(| v;om and grourxl area needs more {han thiee layers {~ 10mmd ¥8°) use Cr-Ni-Mn bype fo

puffer.

Weld wilh low, bul high enough current i insure proper weld penatration and bead watling

Mainlain a shorl arc. Hold electrode neasly vertical, approximately 20 degres drag angle.

Use OCRP (raverse polarity).

During welding never make a bead vider than 4 times wire (elestrode) diameter. Remember

this impartand rule; The wider ihe bead, the slower the welding travel speed, the higher the heat

inpul into the casling.

v Always lravel as fast as possible. When possible, make several passes. Multipie pass welding
tlaes help to minbimize puddling and Insrease travel speed.

» To prevenl overheating make frequent tesls with a 260°C (500°F) temperature measurement
device. Welding should be slopped In any one area when lemperalure goes above 260°C
(500°F). Welding can conlinue in another area that has cooled down, A fough guide regarding
ternperalure: It should ba possiide ta hold a bare hand on the matal 50 mm {8} from the lasl i

- & ¥ .

deposit at any time. i
A DANGER 5
Dangar of bums! Approach the melal very slowly ore use sensoms to detenmine
ek lemperatiure,

»  Coofing s beneficlal (wet blankets, COZ show, waler). Do net apply waler direcily o the hot
deposil, ralher put it nearby. A good exercise is to [ill upibe flangeway with water or snow when
budlding up the point.

+  Skip-weld whenever possible.

»  Reverse diteclion of weld beads to minimize bulld-up of stresses,

-+ Immediale peening of the red hot beads wiil assist In redueing Intermal stresses resulling from
conlraction during cooling,

= Befoe repatiing a crack, bevel with Arc Alr or a grinding wheel,

+ Root pass for crack repalr should be welded with Cr-Ni-Mn electrode.

» The welding in a beveled crack should be done Iy applying a series of welds approximately 76
mm (3"} leng. Do not deposit beads the full length of crack.

VST
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8.3.8 Finlshing

Carefully grind fo contour and gauge after welding.
Do not averheat.

Make final inspeotion,

Chack with dye penetrant for welding defects,

“- 4 m o=

Hint

Manganese sleels will deform under traffic. Daring the deformation perlod, as a resuit of
high compression and pounding fram impact, manganese steel will workbarden. Roll over
and lips will often approach a Brinell hardness of 530 if subjected o continual heavy
loading. Inspect and grind edges arxl lips 2 weeks after repalr,

8.3.7 Approved Constimables

For bulld-up welding sither austenitic manganess fillers {same type as ite base material) or auslenitic
manganese fillers containing Chromium andlor Nickel are suilable. Chromium improves the resistance
lo abrasion, Mickel increases ductiity. Always nole the inslruclions of the marifacturer of the
consumables.

83,71 Cavared Electrodes for Bulld-up

Brand Cover European Standard AWS
ESAB OK 86.08 bagic DIN 8555 ~E7-UM-200-K -
ESAB OK 86.28 basio DN 8555 ~E7-UM-200-K E FaMn-A
UTP 7200 basie DN 8855 ~EAUM-200-K £ FeMn-A
UTP BMG basic OIN 8555 ~E£7-UM-250-K =
UTP CHRONOS hasic O 8555 ~E£7-UM-200-K =
Re-drying; 2 haurs at 200°C (400°F}
Current range: 110-180A for 3,2mem (1/8")

140-190A for dmm {5/32°)

637.2 Semi-automalic Filer Wiree for Build-up

f Brand ] European Standard ]
| UTP AF BMC i DN 8555 ~MF7-GF-260-K i
Current range: 260-300A for 2,4mm (3/32°)

360-350A for 2,8mim (71647

6.3.7.3  Typical Chemisly of Buld-up Electrodas and Wires

Brand %o . %Bi : YoMin %Cr N1
UTP Chronos 13¢] 0,8 13,0 = -
UTP AF BMC 0.5 - 0.3 17,0 13,0 -

UTP BMC 06 08 16,5 13,5 -
UTP 7200 07 01 13 - 2.8
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6.3.7.4 AWS Specification for Manganese Steel Filler Metals
Element EFgMn-A EFeMn-B EF aMn-C
c 0.50/0.60 0.50/0.50 {1.55/0.80
Mn 11.6H6.0 11.616.0 12.0/6.0
&t 0.30/1.30 0.2 0.20/0.80
M 2,78 min -- 1.00 min
Cr 0.5 0.5 2.5045.00
Mo — 0.6 -
P Q.07 0,07 0.03

6.3.7.5 Electrodes for Root Passes and Buffer Layers

¥ a crack {or @ worn area) needs mote ihan 3 fayers it is necessary to selec a stalnless Cr-Mi-Mn
electrode, type “18-8", for root pass and buffler layers.

[ Brand | Cover | EN | Eurcpean Standard | AWS |
| BOHLER FOX AT | baglo | 1600 | E188BMnB22 | E 3071 Slmed)_|
Re-drying: 2 houwrs at 120-200°C (250-400°F)

Cumrent range 80-100A for 3,2rmea (1/8Y

100-130A for 4mm (5/32")

63.7.6 Typical Chemistry of Electrodes for Rool Passes and Sulfer Layers

i %4C ] %8l ] Yolin I %Cr | Y%Ni 1
I 0.1 ] 06 | a8 1 18.8 | 8.8 |
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6,38 Typical Track Welding Problems and What to Do about Them

6.3.8.1 Trensverse Cracked Point, Deformed Metal

30 Remave defarmed metal along outside edges.

31 Grined or Arc Air across point to poltom of crack
grind and check, Fig. 83.

A2 Remove sharp corners and taper welding
groove,

Hint:

Rool pass musl have good
panedration. Reverse direclion of
each bead. Use SBohler Fox A7 or
simitar for root pass and adjacent
layers of {illing runs.

. -Transyerse cracked polnt
33.Use auslenilic manganese ype or austenitic verse P

manganese fype conlaining Chromium andfor
Mickel for the remaining fayers. Do not Jel
intespass temperature go above 500°F (266°C).
Lasl beads must be higher than the casting
surface, Fig. 84.

34.Grind suface and round edges.

36 Finlsh grind to gaugs and contour.

36.Check for cracks and weiding defects,

Fg. 83-Grinding o7 arc alr acros

Flg. 84-Bulld-up welding
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6.348.2 Longitudinal Cracked Point {1}

1. Check with dye perelrant if orack goes
complelely through. f only a surface crack, grind
out ¢rack and rebuild wilh manganase steel
elactrode.

1P orack is very deep and gees through the
casling, grind or Are Air and remove all maleriat
above crack and s wide as point, Fig. 86.

. Build up with eilber manganese steel elecirode
of wire, If more than 3 layers expecled, buffer
with 18 8 Mn type. Check to see § other cracks
have opened Stat wilh edge beads vhen
welding Ar¢ Alred sudace of poird, Proceed by
welding adjacent beads. Reverse direclon of
each bead. Round oul edges by grinding before
welding. Never stari welding before grindlng
edges, Fig 87,

Flg. 85-Longltudinal cracked point

Fig. 86~ Grinding or arc alr polut

Fig. 87~ Bulid-Up welding
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6.3.8.3 Longitudinal Cracked Point (2)

1. Grind or Asc Alr, Fig. 89,

Hint:

Grind or Arc Alr as deep as needed
and only wide enough to permit the
daposit of one or two beads. Sides of
the gouged bed should be tapered o
insure  good  penetration  without
undersut.

2. Repair with sither manganese steel electrode or
wire. If more than 3 layers sxpested, buffer with
18 8 Mn type. Gring and check for welding
delects, Fig. 0.

Flg. 88~ Longltudinat crae

Fig. 8% Grinding or are alr point

Flg. 90- Build-up weiding
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6.3.8.4 Porosily

1. Grnd, Fig. 89.

Hint:

Porosltles  {ciroutar  indicalions)
usually are nob oritical for the
performance. Indications shall be
repalred if the slle exceeds a
dtameter of more than 6.

2. Repaif wilh manganese sieel electrode or wire,
Grind and check far welding deflects, Fig, 90.

Fig. 91-Parnsitigs

Flg. 82- Grindlng

Flg, §3- Build-up weldlng -
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5.3.8.5 WeldBead Pallern for Worn Point, Worn Ares Resches Running Edge

1. Before welding round out edges by grinding.
2. Start with edge beads ta build up surfaces.

Hint:

Froceed ty weiding adjacert beads
staggered and teversing the welding
direction after each bead. wWelding
daposit ard running edge shall form
an angle of approximately 457 Fig
94.

Fly. 94- Bulld-up welding, wom arag regches running
adge

G.3.8.6 Bead Patlern for Worn Poinl, Warn Area does not Reach Running Edge

1. Belore welding round put edges by grinding

Hint:

Crval paftern, weld beads should be
slaggered o avold  sless
concentration, Fig, 95,

Flg. 95- Bulld-up weldlng, worn aroa does not reach
running edge
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6.3.8.7 Worn Area reaches inlermediate Piece

Information

VAE austenitic manganese crossings are diraclly weldable into track. For this purpase
the manganese steel is welded to the rail stee! using a stalniess inlepmediate piece.

1, Grindworn area.

Hint:

Do not grind loc dose Lo the rail steel,
Guring welding the rail steet must not
reach 500°C {930°F) or above.

2. Use hulfer eleclrode for runs adjacent to the
stainless intermediate pece, for example Fox A7
(). Remairing runs can be welded with buitd- up
electrode for example UTP BMC (b), Fig, 67

Hint: Flg. 55-Wear of running edge

: 1) Rall steel

2) Austenitio intermediale piece
3) Manganese stesl

The adjacent rail sfeel must not reach
500°C {830°F} txr abovet

Flg. 97- Bulld-up wilding
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6.3.8.5 Wom Area Inciudes Manganese Sleel, intermediate Piece and Rall Siest

fmportant:

This repair has fo be done with
special  care,  Since  Austenilic
Manganese Steel musé not be pre.
heated and the adjacent sail steel
requires pre-heat the procedure Is
quite complicaled and varies from
case {o case. VAE's Welding and
Metafiurgleal Engineers will help to
sat up the procedure needed for : i
every single repair problem. Flg. 98-Wear of rinning edge
1) Rail steel

2) Austenitic intermesdiate plece
3) Manganese steel

6.3.89 Welding of Worn Area at the Gauge Corner

Hint:

Use of a copper packing. Maritain a
2mm (51647 gap belween packing
and wark piece.

Flg, 99-Copper packing
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64  Requirarnents for welding of rall jointa of turnouts and track systems

By incorrect welding of turnouls and track systerns, damage and {rack misalignment may coour. This
manual cannot replace regulation of rafiway authorities or construction companies but shall be used in
addition when inslalling furnouts Intrack,

Caytion
Provide adequate measures so that neither workers nor any equipnient can get in cortact
wilh edecinical wires dunng mairtenance vork.

Hint
The eperation and safely instruclions of ihe responsible rallway persannel must be
observed. Follow the given torque of the screws. Wear appropriate spfety aquipment,

Environment
Dispose of recycle degraded to protact the environment accardingly,

Turmouts and track systems must be installed in 1neir final position. The alignment and the geomety
{the gauge, the check gauge, llangeways and the comrec! posltion of the turnout parls) must be
controlled. The funclion of the setting device must be checked Ra# joints to be al [vast femporarity
fishplated i avallable, sleeper securing caps have o be ramoved.

The neutrallemperalure 1s the ral temperature af which the rail is approximately free from {ension.

Bailasting work, tamping, fine-adjusting

Turnouts and adjaining irack have to be aligned in billast and famped pricr welding, They can be passed
will very low speed. Tamping of turnouts and track syslems should be done as far ay possible by
machinery (with track aryd turnoul lamplng machines} 1o achieve the proper height level andt to provide
tha required longitudinal restslance for sleepers.

Aseas which cannot be automatically tamped must be treated manually.

inthe case of double sleepers on rail joirts, they must ba lowered or removed for weiding of joints and
lhen re-altached and tamped after welding

Sleeper bays lor ook and sods have lo be ke free from bafiast,

Alter tamping, a Tinat geomelry check has to be pedormed. All companents must be checked for any
damage caused by the temping process.
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641 Walding of rail Joints
Gensral

For welding, the joinl gaps must be adjusted according lo the regulations of the respective welding
pracess. In oase of spare part, supplied with extended raily, the length of the adjacent trask has to be
adjusted accordingly. Cutting of mils must be carried out in accordance with raitway-specilic guidelines.

The welding sequence within single turnouts is given in the enclosed sketch (lrom the inside lo the
oulstde). In diarond crossings the welding of the Joints starts at the obtuse crossing and Is then
continued with same sequence proposed for singte lumauls,

All welds lo be caried oul in the neutral temperalura range (average of he annual maximum and
minimum rail lemperature) + 5 G. At lower ralf lemperalures, «ails and Irack seclions musl be
pratepsionad. At higher rall termperatures, rafls and track sections are Usually not welded. [l there is no
other possibility, rails and frack seclions can be welded, biul the lrack has lo be oul as soon as possible
and a tension equalization has to be pedormed at newdral tesperature.

Weidings in tursouts have lo be done enly If the height and laleral adjustment is done properly. Pulting
of ralfs within the lumout, fo achieve a natural temperature stress level is not allowed. Tension
campensation has to be done alter a minimum distance of 30m away fram the toe resp. from the heal
of the turnout The 30m track seclion is used as anchor in prevent relative mavement of turmeal paris
(switches, stook rail crossings).

Befare stan of welding work check

- the angular pesttion of the stock rafls to each olher

- tha position of the switch loes

- position of theorelizalfpractical crossing nose

«  the condition falignment of the anti-creep device {if applicable)

The lransport lock of the anti-creep device {if applicable) must not te removed belore welding The
welding itsell must be canied oul in accordance with approved thermile welding processes thal
carrespond fo the profe and malerial. During welding, the rail fempetature should be approximately
equal.

Two or ihree faslening elements have 1o be opened / uninstalled besids each welding joink alf other
fasieners shail be tightered

Walds are carried out in the fallowing order:

1.} Welding the jolnls inside the tumouts,

2) Waeiding the plain rack sections between the {umouts,

3.) Welding the tumguls with each ofher or. with thé intermedate track seclions. (Temperature
compensation to be consldered 30m away from the turnaut!)
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Wetding séquence of jaints wilin the turnotd
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Fig, 103-Turnow with large 1adit

Walding sequsnce for joints of sissors crossover:

£S5
i
e
D
3
e
Fig. 104-Example welding sequence
Alfter cooling all welding joints, all the 1ail fastenings which have been epened have {o be re-tightened
fre-installed.
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842 Conrection to an exlsting track or an existing turnout

When connecting to iwrnouts, ihe tension compensalion oulside the neulral lemperaiure tange must be
done aftes at a minimum distance of 30m away from the toe resp from the heel of the Wrnowd The 30m
track section is used as anchor fo prevent refative movement of turnout pars {switches, stock rall
crossings)

8,43 Temparature campensation by pulling the raifs

Cuisicks e naulta) lempersture 1ange:

+ Rall fasleners have o be loosenad / uninstalicd over a cenain length

» From the differerce of the rall temperature to the neural temperature, the required change in
lengthis tn be determingd. (The regquiations of [he rallway authority have strictly lo be observed!}

+ The neutral tength outside turnouts Is then achieved by pulling (strelching) the rails with pulling
devices,

» The change inlength of lhe rails must be checked.
«  When the neulial fength is renched, the rall fasteners must ba lightened immedialely

+  When pulling the rail ageinst the olher end, consitler the shanga in mil length plus the required
welding gap.

»  After welding, the rail puling davice must be lelt in the tensioned sfate untll the walding joirt
cools down to approx. 200°C In order 1o avold cracks.
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voestalpine Railway Systems (Thailand) Co., Ltd. 255}%{3";5@@?& Fiaza Bulding,
Kwaeng Thung-Phyathai,
Khet Rajthaves,
Bangkek 10400, Thailond,
T. #6462/ 1293516720
F. +6&/2/12935146/20-107
s voestaipine.com

Legol structure: Limited company {Ltd.)
Locatior: Bonghkaok, Thailand,
VAT pdo. 0705557142940

S.T. MASTERTECH COMPANY LIMITED
481/11 Charansanitwong Road,
Bangkhunsri, Bangkoknei

Bangkok 10700

Bangkok, April 4, 2022
Pubiic

Ref No,: VARST_L22040001
Letter of Authorization

We hereby confirm that ST, MASTERTECH COMPANY LIMITED located at 481/17 Charansanitwong
Road, Bangkhunsr, Bangkoknoi, Bangkok 10700 is authorized by voestalpine Railway Systems
(Thailand) Co., Ltd. (vaRST) to carry out preventive maintenance (by the qudiified and ceriified
persans of vaRST) of the installed turnouts provided by voestalpine for the Red Line Project
{ballastless/slab track) on behalf of vaRST, according to the agreement no. VARST_A22040001,

This autherization shall be applicable only for the above mentioned Red Line Project and will end on
September 30, 2023,

Best regards

ST ASDASHO-

Montree Sangsuwan
CoQ
voestalpine Railway Systems (Thalland) Co., Ltd,

voestalpine Raiflway Syste hailand) Co., Ltd.
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35th Flaor, Poyatal Plaza Buiiding,
128/3A8 Phayathai Road,
Kwaeng Thung-Phyathai,

Khet Rajthavee,

Bangkok 10400, Thailand,

1. +66/2/1093516/20

F. +66/271293%16/20-1G7

v voestalpine.com

Legal structure: Limited company (Ltel)
Location: Bungkek, Thoilond,
VAT Mo, 05557142940

S.7. MASTERTECH COMPANY LIMITED
481/11 Charansanitwong Road,
Bangkhunsri, Bangkoknoi

Bangkok 10700

Bangkok, August 22, 2022
Public

Ref No.: VARST_L22080003

Letter of Authorization

Refer to the letter of guthorization Ref No, VARST _1L.22040001, we hereby confirm thot 5.T. MASTERTECH
COMPANY LIMITED located at 481/171 Charansanitwong Road, Bangkhunsri, Bangkoknoi, Bangkok
10700 is authorized by veestaipine Railway Systems (Thailand) Co., Ltd. (vaRST) to carry out
preventive maintenance {by the qualified and certified persons of vaRST) of the installed turnouts
provided by voestalpine for the Red Line Project (baollastiess/slab track) on behalf of vaRST, according
to the agreement no. VARST_A22040001.

This authorization shall be applicable only for the obove mentioned Red Line Project and will be
extended until September 30, 2024,

Best regards

(}m?\j V\%DOOBSC‘H ‘

Hon aurug Montree Sangsuwan
SO (uele;
voestalpine Railway Systems {Thailond) Co., Lid, voestalpine Raitway Systems (Thail
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voestalpine Railway Systems (Thailand} Ca,, Lid.

wwse veestalpine, comiailway-systems
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PROJECTS & REFERENCES - THAILAND

»

»

Green Line North Extension, Bangkok

(via vaR$)

» Delivery years: 2017 - 2018

» Products: 71 turnouts, 2 Rail Expansion
Joints & Spare parts

» Railway Operator: MRTA

Red Line, Bangkok

» Delivery years: 2018 - 2020

»
Machines

» Railway Operator: SRT

Dark Green Line Eabensiont Project
220 (I - Saghan bl « K that P

Products: 317 turnouts, 8 Scissor Crossovers, Glued
Insulated Rail Joints, Twisted & Transition Rails and Point

voestdipine Railway Systems (Thailand) Co., Ltd.
wwiw voRstalping comfroifway-systerns

heas Fhaapy it

Tating Chan

Rangsit

Red Line

Bang Sue
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PROJECTS & REFERENCES - THAILAND

»  Orange Line East, Bangkok
(via vaYAE GmbH)
» Delivery yeadrs: 2019 - 2020

» Products: 65 turnouts & 1 Diamond Crossing
» Railway Operator: MRTA

»  BTS & MRTA, Bangkok

» Delivery years: Continuously
» Products: Various spare parts

(half switch devices, crossings etc.)
» Customer: Siemens, Thailand
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voestalpine Railway Systems (Thailand) Co., Ltd.

weerw yoestalpinecomiraibvay-systams
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HIGHLIGHT PROJECT REFERENCES
SOUTH-EAST ASIA

» WEST JAVA, Indonesia
» Delivery Year: 2022

» Products; Turnouts

» YOGYAKARTA, Indonesia
» Delivery Year: 2022

% Products: Turnouts

» LRT 3, Malaysia ;
»  Delivery Year: 2021- 2022 }
» Products: Turnouts '

» LRT 2 Extension Manila, Philippines
» Delivery Year: 2020
» 2 x Scissor Crossover 54E1-155-2 x 1:8 & IRJ

voestalpine Railway Systems (Thailand) Co., Ltd. VD@StG ' p [ ne

vevvoestalpineg comirailvay-systems
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HIGHLIGHT PROJECT REFERENCES
SOUTH-EAST ASIA

» MRT 3 Manila, Philippines
» Delivery Year: 2019 & 2020
» b4E1 & AS60 Turnouts & Components, REJ & [RJ

» KVMRT 1, Malaysia
» Delivery Year: 2017
» Spare parts

» LRT Jakarta, indonesia
» Delivery year: 2018
» Products: Guard Rail System

» Thai- Laos Railway Project

» Delivery year: 2020 B
» Products: Turnouts j& '
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SUMMARY OF PROJECT REFERENCES
CHINA AND ASIA

Penataan Track Laysut
Solo Jebres

ERT3. o e D umolts 60ET 202142022 9 umolits

SRR

ST e
voestalpine Roflway Systerns {Thailand) Co,, Ltd, VOeStG ID‘ ne
O N R A

wanw voestolpine.comfieilvgy-systems
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Hanoi Line 3 -
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voestalpine Railway Systems (Thailand) Co., Ltd.
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Quality

» Certified in accordance with

ISO 9001:2015

» Manufacturing according to vaRS
standards & processes

MPETENCES & VALUE

@ PERRY RSN =
o REGISTIRARY, IS

Health, Safety & Environment YT

» Certified in accordance with
ISO 140017 and ISO 45001

» HSE-related (health, safety &
environment) corporate policy

Engineering & Design

P HEGISTRARS, I8N,

PFRAY JOUNSON
HEGITURARS, NG

» In-house Engineering & Designh competence

\\

voestdlpine Railway Systems (Thailand) Co., Ltd,

e vastalpine, camfeaibway-systems

voestalpine
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S.T.MASTERTECH Co.,Ltd.

E_fﬂperience in _qulway Systems

July 2011 - September 2012
voestalpine Railway Systems Bulgaria OQOD (former voestalpine VAE Sofia OOD)

Working in the production area in vaRS-Bulgaria, which is an experienced provider of Railway
Turnouts and Point Machines. The company was establish on 1997 as joint venture with the
Bulgarian National railways.

September 2012 - September 2018
voestalpine Railway Systerns Saudi Arabia Ltd. (former voestalpine Track Solutions Saudi Arabia

Limited)

Project and Supply Chain Manager for the new established Turnout factory. Work including the
technology and knowledge transfer, and all remaining activities for the.supply and successful
completion of the provided reference list of projects for Turnouts, Point machines and
Maintenance services on the local market.

September 2018 - Present
voestalpine Railway Systems (Thdiland} Co., Ltd. |

‘Head of Project and Supply Chain Management, responsible for the supply and successful
completion of the provided reference projects.
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Project References

Projects in Kingdom of Saudi Arabia (2012 -201 8)

Al Mobty company

R150

Riyadh/Darnmam | Siding 31
Rivadh/Dammam | Siding Al Mobty company | R190 32
Houfof Diversion Route Bridge | Al Mobty company | R190 - R500 - R1200 22
Dammam Classification yard Al Mobty company | R190 30
Dammam Dammam workshop Al Mobty company | R150 8
Houfof Cement Factory Al Maobty company | R150 - R190 32
Riyadh Riyadh Station Al Mobty company | R190 - R500 17
Riyadh Rivadh Yard Al Mobty company | R150 - R190 10
Madinah Madinah Depot Al Mobty company | R190 34
Madinah Madinah Depot CART R250 - DKW 7
2nd Container terminal | Archirodon R150-R190 18
Demmam workshop RCS R1%0 6
Dammam yard PBC.2 RCS R150 11
Triangle Station 21 ORASCOM R500 4
Dammam Renewal Warkshop ORASCOM R190 12
Jeddah HHSR - WB1 ?C%LP AsAIMATHIA | R0 16
Rabigh HHSR - WB2 OHL R3GO 14
Madinah HHSR - WB3 %%LPASA/EMATHIA R300 12
Madinah HHSR - WB4 COPASA R3GO 12
Rabigh HHSR-ConventT/O | OHL Arabia ieiistnaaiies 37
Jubail ARAMCO POSCO R190 18
Jubail CTW110 é"r;':‘;ai”mdi” R190 - R760 14
Ras Al-Kheer CTW140 YAP Merkezi R190 - R300 - R740 12
: . R190-R300-R760-
Turaif CTW320 Al Ayuni R1200 84
R100 (Depot & Main
Riyadh Metro Riyadh BACS - Line 1,2 line) including Unistar 152
HR PMs
Riyadh Metro Riyadh FAST - Line 4,5,6 R100 - R140 - R190 25
R100 - R170 - R250
Riyadh Metro Riyadh SALCEF - Line 3 including Unis

w(g/jﬁa P
“ LN

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

PMs

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




Eyod

AR ERININ]

Projects supplied from voestalpine Railway Systems (Thailand)

Completed 2018-2021

Thailand BANGKOK RED LINE MHSC R164, R366 347
Thailand Thai-Laos Railway THAI WORLD 8580, BS100 5
Project

Thaitand BTS-MRT Siemens Spare parts

Thailand BTS-MRT Siemens Spare ports

Thailand SRT Double Tracking A5, ENGINEERING REJs 2

Thaiiond E;:\\EGKOK ORANGE UINIGQUEL R140G, R190 64

Philippines MRT3 - MANILA MHSC .R%’ R.BO' R100, R350 )

including Spare parts

Philippines LRT LINE 2 Extension DMCI R155 4
{ Philippines MRT3 - MANILA Fightlink gf‘fg including Spare |

Malaysia LRT3 LLC INFRA R100, R15, R190 a9

. PT YASKA ALAM

Indonesia Yogyakarta SEJALTERA R195 20
Ongoing projects 2022 - present

Indonesia West Java PT. Surya R195, R300

Indonesia West Java PT. Istanc R195, R300

Thailand SRT Double Track AS, ENGINEERING REJ 2

Thailand ST9 LS ELECTRONIC Unistar HR PMs 258

Thailand 5T7 AS, ENGINEERING Unistar KR PMs 404

Thailand 1 BTS-MRT Siemens Spare parts

Personal Data

Y b iey - . [U o
sy B el It R RNl

+ Nationality Bulgarian ﬂ[—%(r

- Language spoken Bulgarian, English, Spanish g,ﬂm .

- Education Bachelor's Degree Engineer RORRURIN & 112 11T ORI

o Specldlty: Computer-aided design and machine manufacturing
technologies

o Graduated from: Technical University of Sofia - Bulgaria
o Period: September 2006 - May 2010
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Experience in Railway Systems

February 2016 - Present

« Practical and Maintenance Training for turnout and point machine

voestalpine Raliway Systems (Thailand) Co., Lid.

Rectification of defect switches, crossings & checkrails, Demonstration of the Remaoval of key turnout

components,

+ In-house Training

Manufacturing of Turnout and Components Training by voestalpine VAE GmblH, Austria

UNISTAR HR EM Point Machine Training by voestalpine Signaling Sainerholz GmbH, Germany

UniAC[2] and AxC Training by voestalpine Signaiing, Poland

Project References

Thatland

Philippines

Malaysia

Indonesia

Personal Data
» Nationality
+ Language spoken

» Education

2017 - Green Line North Project
2018 - Red Line Project

2019 - Orange Line Project
20271 - Thai-l.aos Project

2019 - LRT2 Project

2019 - MRT3 Project

2020 - LRT3 Project

20271 - Yogyakarta

2022 - West Java

Thai
That, English
Bachelor degree of Engineering

Chutalongkorm University
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S.T.MASTERTECH Co,,Ltd.

Experience in Railway Systems

2016~ 2018 voestalpine VAE VKN indso Pvt. Ltd., India
Mar 2020 ~ Present voestaipine Railway Systems (Thailand) Co., Ltd.

« Practical and Mdintenance Training for turnout and point machine

Rectification of defect switches, crossings & checkrails. Demonstration of the Removal of key turnout
components,

¢ In-house Training

Manufacturing of Turnout and Components Training by voestalpine VAE GmbH, Austria
UNISTAR HR EM Point Machine Training by voestalpine Signaling Sainerholz GmizH, Germany
LniACE2] and AxC Training by voestalpine Signaling, Poland

Project References

Indonesia 2021 ~ West Jova Project / Yogyakaria PrOJect

Malaysia 2021 - LRT3 Project

Thailand 20217 - Thai-Laes Project / SRT Rail Expansion Joint Project

. . ALk RAEN
Manila 2020 - LRT2 Project éf ﬁ/V -

LUTIENUE
India 2018 - Hyderabod Metro Project ! Z.«Q? cj Sl i
India 2017 — Western Dedicated Freight Corridor Project o S A
SEUOVPRRPRNI s e b s 7141 1 AN
india 2017 - Delhi Metro Rail Corporation Projects / Lucknow Metro Rail Corporcmon PrOJect

Malaysia 2017 - Klang Valley (KVDT} Project / DMIA Malaysia Project
India 2017 - indian Railways (RDSO) Projects
tndia 2016 — Eastern Dedicated Freight Corridor Project/Kochi Metro Rail Corp. Project

Malaysia 2016 — Skypark SEA Project

E_g_rj_,_sonal Data

« Nationality Indian
» Language spoken Indian, £nglish
« Education Osmania University College of Engineering, Master of

Engineering (Mechanical

voestalpine




Experience i”.‘._RQ,,”,YmV Systems

2016 -~ 2018 voestalpine Kardemir Demiryolu Sistemleri Sanayi ve Ticaret Anonim
Sirketi (Turkey)
Mar 2019 — Present voestalpine Railway Systems (Thailand) Co., Ltd.

» Practical and Maintenance Training for turnout and point machine

Rectification of defect switches, crossings & checkrails. Demonstration of the Removal of key turnout
COMPONants,

» In-house Training

Manufacturing of Turnout and Components Training by voestalpine VAE GmbH, Austria
UMNISTAR HR EM Point Machine Training by voestalpine Signaling Sainerholz GmbM, Genmany
UniACE2} and AxC Training by voestalpine Signaling, Potand

Project References

Turkey 2016/16 - TCDD 232 Turnouts
Baskentray Turnouts / Yerkoy-Sivas High Speed Line Turnouts

Senegal TER Dakar Turnouts / Konya-Ankara-Eskisehir High Speed Line NDT

Thaitand 2018 - Red Line Project / 2019 - Orange Line Project

2019/22 - BTS Replacement Projects
2021 - MRTA Replacement Projects / Thai-Laos Project
2022 - SRT Doube Track REJ Project

& feamaabed
dutrinisate

Philippines 2019 - LRT?2 Project / MRT3 Project \,d /h
Malaysia 2020 - LRT3 Project P i T —

[UTTUION 15 & ¢yl Sy LIS R
Indonesia 2021 - Yogyakarta / 2022 - West Java

Personal Data

= Nationality Turkish

» Language spoken Turkish, English
» Education Bachelor of Science-Mechanical Engineering 2011-2015

Cukurova University, Turkey voestalpine




Experience in Railway Systems

Feb 2022 - Present voestalpine Railway Systems (Thailand) Co., Ltd.
* Project/Design Engineer

Prepare railway turnout detaif design.,

Oct 2021 -Jan 2022 H&T Consulting Engineers Sdn. Bhd.
» CAD Technician

Produced scaffold arrangement layout ond formwork design drawings for construction of Light Roil
Transii (LRT3) staticn and power sub-station according o the design engineer instruction,

Aug 2016 ~ Apr 2020 Mitsubishi-Hitachi-Sumitomo Corporation

« Trackwork Engineer

Coordinated design work with other sub-systems {Signalling, Power Supply and Distribution,
Overhead Catenary System), coordinated track alignment design with civil controctor and other
trackwork contractor, licised with trackwork companent suppliers to meet the specification, prepared
and managed the production of trackwark technical documents and construction drawings, and led
an ingpection team for guideway clearance check,

Aug 2013 - Jul 2016 Mitsubishi Heavy Industries, Ltd.
« Design Engineer

Coordinated design work with other sub-systems (Signalling, Power Supply and Distribution,
Communication) and civil work contractor, prepared and managed the production of trackwork
construction drawings.

. ﬂ'aan'rjﬂ Hsznaudg -
Project References f
e e s oo "']'k‘.‘\‘,,',,';},".""'.eu IX4 g xut} -_g_u} | e vEabrmdargraer
Malaysia 2021 - 2022 Light Rail Transit 3 Project L AT S TR,
R SOR AR 110 T s LT
Thailand 2016 - 2020 Red Line Project e IV e
SRR s -2\ T
Malaysia 2013 - 2016 Klang Valley Mass Rapid Transit (KYVMRT) Line 1 Project
Personal Data
+ Nationality Malaysian
» Language spoken Malay, English, Jupanese
» Education Bachelor Degree in Mechenical Engineering and Science

Tokyo Institute of Technology, Tokyo, Japan

voestalpine




S.T MASTERTECH Co. Ltd.

Experience in Railway Systems

January 2020 — Present voestalpine Railway Systems (Thailand) Co., Ltd.

-Site-work control for Redline, BTS green line north, SRT double tracking
for ST9(east line) and ST7(south fine) in Point machine and turnouts trackwork.
- CAD and drawing providing and preparation for production.
- Assist Railway Turnouts designer.,
- Provide technical information and support for voestalpine’s facility work.
- Customer/Client support directly both online and on-site.
- Perform corrective maintenance and solving customer issue,

« Practical and Meintenance Training for turncut and point mdchine
Rectification of defect switches, crossings & checkrails, Demonstration of the Removal of key turnout
components.

» In-house Troining

Manufacturing of Turnout and Components Training by voestalpine VAE GmbH, Austria
UNISTAR HR EM Point Machine Training by veestalpine Signaling Sainerholz GmbH, Germany
UniAaC[2] and AxC Training by voestalpine Signaiing, Poland

Certificate

- Safety Officer : Supervisor level (12Hr)) - Ref.no, 2044/64
- 1SO 9001:2015-1SO 14007:201550 45001:2018 Professional internal Auditor

Project References “

ARG

Thailand 2020 - 2021 Green Line North Project ™ ﬁ,q'f .
2020 _ 2022 Red ]_ine Pfoject RELLY ,...........u.‘ﬂ o v.icll ;j N R iyestnbapias
2020 — 2021 Orcmge Line PrOjeCt k...«.‘..,......u..ﬂ‘é'Iuﬂ“hi‘\!L'.’i"l'f\!.‘.....-......m....f

2021 - 2022 SRT Double track — East line (5T9)
2021 - 2022 SRT Double track — South line {517} §
Malaysia 2021 - 2021 LRT3 Project E

Personal Data o
 Nationality Thai

« Language spoken Thai{Native) , English
=« Education King Mongkut's Institute of Technology Ladkrabang '

Bacheler degree of Engineering
Maijor: Rail Transportation Engineering {Mechanicol engineering)

voestaipine
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S.T.MASTERTECH Co.Ltd.

Experience in Railway Systems

Jan 2017 -~ Present voestalpine Railway Systems (Thailand) Co., Ltd.

» Turnout Service Master 2020
Certified Turnout service Master from TUY SUD Rail GmbH Germany.
» Redline Practical and Maintenance Training

Rectification of defect switches, crossings & checkrails. Demonstration of the Removal of key turnout
components.

+ Quality Management Representative QMR

Leadership. Direction. Ceordination, Communication. Coaching. All terms that could describe the critical
role of the Management Representative (MR} in an IS0 9600 guolity management system.

» Quality Officer

Responsible for quality management systems to ensure that all quality activities are in complicnee with
the company strategy and customer requirements.

= In-house Training

UNISTAR HR EM Point Machine Training by voestalpine Signaiing Soinerholz GmbH, Germany
UniAC[2] and AxC Training by voestalpine Signaling, Poland

Project References

Thalland 2017 - Green Line North Project
2018 - Red Line Project

2019 - Orange Line Project AgLp: nw‘ i YIEnauioy -

thppines 20,}9 LRYZ Pl’OJECt / MRT3 PrO]e .; vfee u.. B ’* ﬂ::.\I0‘&“‘:}"E?un.;--n.r»-oaa;r
I U T T
Malaysia 2020 - LRT3 Project i
R {PTr T ;-KIJJ:-'J'—I .»A"%i.’........-....-,-..-.u
Indonesia 2021 - Yogyakaria ST Lt 2 T

EPTS VPN

2022 - West Java

}?ersonqi Data

« Natjonality Thai
+ Language spoken Thai, English
+ Education Vocationeal Diploma in industrial Technology, Loegi Technical Coliege

voestatpine




S. T.MASTERTECH Co.,Ltd.

Experience in Railway Systems

February 2016 — Present voestalpine Railway Systems (Thailand) Co., Ltd.

» Practical and Maintenance Training for turnout and point machine

Rectification of defect switches, crossings & checkrails, Demonstration of the Removal of key turmout
components,

» In-house Training

Manufacturing of Tumout and Components Training by voestalpine VAE GmbH, Austria
UNISTAR HR EM Point Machine Training by voestalpine Signaling Sainerholz GmbH, Germany

UniAC[2] and AxC Training by voestalpine Signaling, Poland

« Public Training
Rerilway Track Alignment Design for Censtruction {2017), The Engineering Institute of Thailond
Railway Signalling for Engineering (20718), The Engineering institute of Thailand

Basic knowledge of operations & maintenance in Metro trains {(2018), The Engineering Institute of Thailand

Project References
Thailand 2017 - Greep Line North Project / 2018 - Red Line Project

2019 - Orange Line Project / 2021 - Thai-Laos Project

Philippines 2019 - LRTZ Project / MRT3 Project

Malaysia 2020 - LRT3 Project

Indonesia 2021 ~ Yogyakarta / 2022 - West Java_ .
[ ||'WJV| ”“;;’%mkﬁ
ﬂ'; J RYSeuA Ll U o & SO

Perscnal Data )%\

« Natlonality Thai O AT 1 v e ) e
* Language spoken Thai, English — qespnes S o
« Education Bachelor of Science in Technical Educatlcm ln Mechanical Engineering

(B.Sc.Ed. in Mech. Eng.)
King Mongkut's Institute of Technology North Bangkok

voestalpine




S T.MASTERTECH Co. Ltd.

S

Experience in Railway Systems

May 2016 ~ Present voestalpine Railway Systems (Thailand) Co., Ltd.

+ Practical and Maintenance Training for turnout and paint machine

Rectification of defect switches, crossings & checkrails, Demonstration of the Removal of key turnout
components.

» In-house Training
Manufacturing of Turnout and Components Training by voestalpine VAE GmbH, Austria
UNISTAR HR EM Point Machine Training by voestalpine Signaling Sainerholz GmbH, Germany

UniAC[2] and AxC Training by voestaipine Signaling, Poland

Project References

Thailand 2017 - Green Line North Project

2018 - Red Line Project

20192 - Orange Line Project
2021 - Thai-Laos Project

Philippines 2019 - LRT2 Project o uz?..-j';u:'r*;s'z ot
2019 - MRT3 Project A AT L VR vNE o PR
. | 1547 -
Malaysia 2020 - LRT3 Project o
VCAAPOOIN s 1 el -1 TR
Indonesia 2021 - Yogyakarta Project ... ST U orrcsmnnrneens

2022 - West Java Project

Personal Data

» Nationality Thai

» Language spoken Thai
+ Education Vocational Diplfoma in Automotive Technology

Kantharalak Vocational Coltege
voestalpine




T.MASTERTECH Co.,Ltd,

Experience in Railway Systems

May 2016 - Present voestalpine Railway Systems (Thailand) Co., Ltd.

» Practical and Maintenance Training for turnout and point machine :

Rectification of defect switches, crossings & checkrails. Demonstration of the Removal of key turnout
components,

+ In-house Training

Manufacturing of Turnout and Components Training by voestalpine VAE GmbH, Austria

UNISTAR HR EM Point Machine Training by voestalpine Signaling Sainerholz GmbH, Germony
UniAC[2] and AxC Training by voestalpine Signaling, Poland 1

Project References

Thafland 2017 - Green Line North Project

2018 - Red Line Project

2019 - Orange Line Project

20271 - Thai-Laos Project

Philippines 2019 - LRT2 Project

. POALORES IS Yarnsag o
2019 - MRT3 Project
T TN S v eesessis

Malaysia 2020 - LRT3 Project N A R T
Indonesia 2021 - Yogyakarta Project I & I S ‘m

2022 - West Java Project B S
Persanal Datg |
« Nationality Thai
« Language spoken Thai
» Fducation Vocational Diploma in Electrical Power

Nakorn Kabin Technology School voestciiplne
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S.T.MASTERTECH Co.,Ltd.

Experience in Railway Systems

Dec 2016 ~ Present voestalpine Railway Systems (Thailand) Co., Lid.

« Practical and Maintenance Training for turnout and point machine

Rectification of defect switches, crossings & checkrails, Demonstration of the Removal of key turnout
components,

« In-house Training

Manufacturing of Turnout and Compeoenents Training by voestalpine VAE GmbH, Austria
UNISTAR HR EM Point Machine Training by voestalpine Signating Sainerholz GmbH, Germany
UniAC[2] and AxC Training by voestalpine Signaling, Poland

Project References

Thailand 2017 - Green Line North Project

2018 - Red Line Project

2019 - Oronge Line Project

2021 - Thai-Loos Project
PhiEAippines 20179 - LRT2 Project

2019 - MRT3 Project
Malaysia 2020 - LRT3 Project
Indonesia 2021 - Yogyakarta Project .

2022 - West Java Project (/_‘,// /ii
Personal Data s T
» Nationality Thai =
» Language spoken Thai
» Education Vocational Certificate (Welding)

Nongkhai Technical College

voestalpine

i
i
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Experience in Railway Systems

May 2016 ~ Present voestalpine Railway Systems (Thailand) Co., Ltd.

» Practical and Maintenance Training for turnout and point machine

Rectification of defect switches, crossings & checkrails. Demonstration of the Removai of key turnout
components.

« In-house Training

Manufacturing of Turnout and Components Training by voestalpine VAE GmbH, Austria

UNISTAR HR EM Point Machine Training by voestalipine Signaling Sainerholz GmbH, Germany

UniAC[2] and AxC Training by voestalpine Signaling, Poland

Project References

Thailand 2017

Green Line North Project

r

2018 - Red Line Project

2019

H

Orange Line Project

2021 - Thai-Laos Project

Philippines 2019 - LRT2 Project )

2019 - MRT3 Project 1 reeys e i:‘mﬂ; ’
Mdalaysia 2020 - LRT3 Project - ,3
Indonesia 2021 - Yogyakarta Project

2022 - West Java Project

Personal Data

« Nationality Thai
- Language spoken Thai, English
= Education High School Diploma (English-Mathematics program)

Kabinwittaya Schoaol

1
H
i
i

voestalpine




S.T.MASTERTECH Co.Ltd.

Experience in Railway Systems

May 2018 - Present

voestalpine Railway Systems (Thailand) Co., Ltd.

» Practical and Maintenance Training for turnout and peint machine

Rectification of defect switches, crossings & checkrails. Demonstration of the Remaoval of key turnout

components.

» In-house Training

Manufacturing of Turnout and Components Training by voestalpine VAE GmbH, Austria

UNISTAR HR EM Point Machine Training by voestalpine Signeling Sainerholz GmbH, Germany

UniACE2] and AxC Training by voestalpine Signaling, Poland

Project References

Thailand

Philippines

Malaysia

Indonesia

Personal Data

» Nationaiity
- Language spoken

= Education

2018 - Red Line Project

2019

9

Orange Line Proiect

¥

2021 - Thai-Laos Project

2019

LRT2 Project

2019 - MRT3 Project

2020

¥

LRT3 Project

2021 - Yogyakartc Project

2022 - West Java Project
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Vocational Certificate in Electrical and Electronics

Kabinburi Commercial Vocatinal School

voestalpine




Experience in Railway Systems

May 2016 — Present voestalpine Railway Systemns (Thailand) Co., Ltd.

+ Practical and Maintenance Training for turnout and point machine

Rectification of defect switches, crossings & checkrails. Demonstration of the Removal of key turnout
companents.

+ In-house Training

Manufacturing of Turnout and Companents Training by voestalping VAE GmbH, Austria

UNISTAR MR EM Point Machine Training by voestalpine Signaling Sainerholz GmbH, Germany

UniaCl2] and AxC Training by voestalpine Signaling, Poland

Project References

Thailand 2017 - Green Line North Project

2018 - Red Line Project

2019 - Orange Line Project

20271 - Thai-Laos Project
Philippines 2019 - LRT2 Project

2019 - MRT3 Project P — UsEnEig -
Malaysia 2020 - LRT3 Project (47 ] o i Ve
Indonesia 2021 - Yogyakarta Project

~anrfréana

2022 - West Java Project

vrensasnenanereasyarst 19

Persocnal Data

» Nationality Thai
» Language spoken Thai
» Education Vaocational Digloma in Business Computer

Kabinburi Vocational College

voestalpine




Experience in Railway Systems

§. T MASTERTECH Co. Ltd.

Jun 20271 - Present

voestalpine Railway Systems (Thailand) Co., Ltd.

« Practical and Maintenance Training for turnout and point machine

Rectification of defect switches, crossings & checkrails. Demonstration of the Removal of key turnout

components,

+ In-house Training

Manufacturing of Turnout and Components Training by voestalpine VAE GmbH, Austria

URNISTAR HR EM Point Machine Training by voestalpine Signaling Sainerholz Gmbl-, Germany

UniAC[2] and AxC Training by voestalpine Signaling, Poland

Project References

Thailand

[nclonesia

Persona}l_uDgfca

2027 - Thai-Laos Project
20271 - Yogyakaita Project

2022 - West Java Project

AR

¥

+ Nationality
+ Language spoken

» Education

Thai
Thai, English
Bachelor of Political Science

Rarmkhamhaoeng University
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