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Rail transport system is one of transportation modes that demands
investment budget on its infrastructure. To efficiently manage the rail infrastructure in
future, it is necessary to clearly know the factors that affect construction cost and
maintenance cost. The results of this research will give some factors that should be
used to estimate the charge costs from the train operators, in case of separation
between rail infrastructure and rolling stock. This study aims to study the cost of
construction and maintenance for 5 sections of route: Nong Pladuk — Rat Cha Bu Ri,
Bao Yai — Khon Kaen, Ton Bu Ri — Ta Ling Chun, Nakon Raj Si Ma - Bao Yai and Lard

Kra Bang — Laem Cha Bung.

This study found that the maintenance cost of the signaling system and
telecommunications ranges from 1.3 to 1.7 million baht per year per station. The
average annual maintenance cost of the railway track and bridges is 280,000 to 310,000
baht per track per kilometer. The density of traffic and the quality of track are the main
factors that influence the maintenance cost. Moreover this research found that the

maintenance cost of the railway is approximately half of road maintenance cost.
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2. salwun (Light rail) Wuszuuselnihly fiwenarnluuanisiiumsduseuiu
wiflAseaNazmInfianasdeosnitszu salvmin

3, Commuter rail Wuszuusalfigadinsldmesiufussuunmsvudedud uilng
dnlvgigliuinisvessolnasuilagansidudlng wastdun1sAuNIg

SEMINI99 FaszUUNISAUSD 91ldnasnulniNrSassuLFsadInsAwa

U 1
MvgszuuTalvl
Heavy Rail Light Rail Commuter Rail
Right-of-Way Exclusive, not shared with any other rail or | Not shared with other rail modes. Has street Shared with freight
auto facilities. No grade crossings. crossings and shares traffic lanes.
Typical Motive Power Third rail Catenary Diesel locomotives
ARle Load (maxiouin or 30,000 Ib 30,000 Ib 70,000 Ib (locomotive)
‘crush™ load)
Speeds (route dependent):
e Maximum 80 mph 60 mph 79 mph*
o Typical 50 to 75 mph 35 mph 60 mph
(or street speed)
Train Traffic Density
el e ins/ve: —f ns/ve: o o)
(average Irains/year, ~38,000 trains/year 26,000 trains/year 6,000 lmmg 'year (commuter
over maximum trains only)
density route)
Ridership (annual trips) 2,747,616,634 349,915,503 413,898,363

*100" mph permissible under special FRA dispensation.
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https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%96%E0%B8%B2%E0%B8%99%E0%B8%B5%E0%B8%A3%E0%B8%96%E0%B9%84%E0%B8%9F%E0%B8%8A%E0%B8%B8%E0%B8%A1%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%9A%E0%B9%89%E0%B8%B2%E0%B8%99%E0%B8%94%E0%B8%B2%E0%B8%A3%E0%B8%B2
https://th.wikipedia.org/wiki/%E0%B8%88%E0%B8%B1%E0%B8%87%E0%B8%AB%E0%B8%A7%E0%B8%B1%E0%B8%94%E0%B8%AD%E0%B8%B8%E0%B8%95%E0%B8%A3%E0%B8%94%E0%B8%B4%E0%B8%95%E0%B8%96%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%96%E0%B8%B2%E0%B8%99%E0%B8%B5%E0%B8%A3%E0%B8%96%E0%B9%84%E0%B8%9F%E0%B8%8A%E0%B8%B8%E0%B8%A1%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B9%81%E0%B8%81%E0%B9%88%E0%B8%87%E0%B8%84%E0%B8%AD%E0%B8%A2
https://th.wikipedia.org/wiki/%E0%B8%88%E0%B8%B1%E0%B8%87%E0%B8%AB%E0%B8%A7%E0%B8%B1%E0%B8%94%E0%B8%AA%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%B8%E0%B8%A3%E0%B8%B5
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%96%E0%B8%B2%E0%B8%99%E0%B8%B5%E0%B8%A3%E0%B8%96%E0%B9%84%E0%B8%9F%E0%B8%8A%E0%B8%B8%E0%B8%A1%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%96%E0%B8%99%E0%B8%99%E0%B8%88%E0%B8%B4%E0%B8%A3%E0%B8%B0
https://th.wikipedia.org/wiki/%E0%B8%88%E0%B8%B1%E0%B8%87%E0%B8%AB%E0%B8%A7%E0%B8%B1%E0%B8%94%E0%B8%99%E0%B8%84%E0%B8%A3%E0%B8%A3%E0%B8%B2%E0%B8%8A%E0%B8%AA%E0%B8%B5%E0%B8%A1%E0%B8%B2
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%96%E0%B8%B2%E0%B8%99%E0%B8%B5%E0%B8%A3%E0%B8%96%E0%B9%84%E0%B8%9F%E0%B8%8A%E0%B8%B8%E0%B8%A1%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%9A%E0%B8%B1%E0%B8%A7%E0%B9%83%E0%B8%AB%E0%B8%8D%E0%B9%88
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%96%E0%B8%B2%E0%B8%99%E0%B8%B5%E0%B8%A3%E0%B8%96%E0%B9%84%E0%B8%9F%E0%B8%8A%E0%B8%B8%E0%B8%A1%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%89%E0%B8%B0%E0%B9%80%E0%B8%8A%E0%B8%B4%E0%B8%87%E0%B9%80%E0%B8%97%E0%B8%A3%E0%B8%B2
https://th.wikipedia.org/wiki/%E0%B8%88%E0%B8%B1%E0%B8%87%E0%B8%AB%E0%B8%A7%E0%B8%B1%E0%B8%94%E0%B8%89%E0%B8%B0%E0%B9%80%E0%B8%8A%E0%B8%B4%E0%B8%87%E0%B9%80%E0%B8%97%E0%B8%A3%E0%B8%B2
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%96%E0%B8%B2%E0%B8%99%E0%B8%B5%E0%B8%A3%E0%B8%96%E0%B9%84%E0%B8%9F%E0%B8%8A%E0%B8%B8%E0%B8%A1%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%84%E0%B8%A5%E0%B8%AD%E0%B8%87%E0%B8%AA%E0%B8%B4%E0%B8%9A%E0%B9%80%E0%B8%81%E0%B9%89%E0%B8%B2
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%96%E0%B8%B2%E0%B8%99%E0%B8%B5%E0%B8%A3%E0%B8%96%E0%B9%84%E0%B8%9F%E0%B8%8A%E0%B8%B8%E0%B8%A1%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%A8%E0%B8%A3%E0%B8%B5%E0%B8%A3%E0%B8%B2%E0%B8%8A%E0%B8%B2
https://th.wikipedia.org/wiki/%E0%B8%88%E0%B8%B1%E0%B8%87%E0%B8%AB%E0%B8%A7%E0%B8%B1%E0%B8%94%E0%B8%8A%E0%B8%A5%E0%B8%9A%E0%B8%B8%E0%B8%A3%E0%B8%B5
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%96%E0%B8%B2%E0%B8%99%E0%B8%B5%E0%B8%A3%E0%B8%96%E0%B9%84%E0%B8%9F%E0%B8%8A%E0%B8%B8%E0%B8%A1%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B9%80%E0%B8%82%E0%B8%B2%E0%B8%8A%E0%B8%B5%E0%B8%88%E0%B8%A3%E0%B8%A3%E0%B8%A2%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%96%E0%B8%B2%E0%B8%99%E0%B8%B5%E0%B8%A3%E0%B8%96%E0%B9%84%E0%B8%9F%E0%B8%8A%E0%B8%B8%E0%B8%A1%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%95%E0%B8%A5%E0%B8%B4%E0%B9%88%E0%B8%87%E0%B8%8A%E0%B8%B1%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%96%E0%B8%B2%E0%B8%99%E0%B8%B5%E0%B8%A3%E0%B8%96%E0%B9%84%E0%B8%9F%E0%B8%8A%E0%B8%B8%E0%B8%A1%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%AB%E0%B8%99%E0%B8%AD%E0%B8%87%E0%B8%9B%E0%B8%A5%E0%B8%B2%E0%B8%94%E0%B8%B8%E0%B8%81
https://th.wikipedia.org/wiki/%E0%B8%88%E0%B8%B1%E0%B8%87%E0%B8%AB%E0%B8%A7%E0%B8%B1%E0%B8%94%E0%B8%A3%E0%B8%B2%E0%B8%8A%E0%B8%9A%E0%B8%B8%E0%B8%A3%E0%B8%B5
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%96%E0%B8%B2%E0%B8%99%E0%B8%B5%E0%B8%A3%E0%B8%96%E0%B9%84%E0%B8%9F%E0%B8%8A%E0%B8%B8%E0%B8%A1%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%9A%E0%B9%89%E0%B8%B2%E0%B8%99%E0%B8%97%E0%B8%B8%E0%B9%88%E0%B8%87%E0%B9%82%E0%B8%9E%E0%B8%98%E0%B8%B4%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%88%E0%B8%B1%E0%B8%87%E0%B8%AB%E0%B8%A7%E0%B8%B1%E0%B8%94%E0%B8%AA%E0%B8%B8%E0%B8%A3%E0%B8%B2%E0%B8%A9%E0%B8%8E%E0%B8%A3%E0%B9%8C%E0%B8%98%E0%B8%B2%E0%B8%99%E0%B8%B5
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https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%96%E0%B8%B2%E0%B8%99%E0%B8%B5%E0%B8%A3%E0%B8%96%E0%B9%84%E0%B8%9F%E0%B8%8A%E0%B8%B8%E0%B8%A1%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%97%E0%B8%B8%E0%B9%88%E0%B8%87%E0%B8%AA%E0%B8%87
https://th.wikipedia.org/wiki/%E0%B8%88%E0%B8%B1%E0%B8%87%E0%B8%AB%E0%B8%A7%E0%B8%B1%E0%B8%94%E0%B8%99%E0%B8%84%E0%B8%A3%E0%B8%A8%E0%B8%A3%E0%B8%B5%E0%B8%98%E0%B8%A3%E0%B8%A3%E0%B8%A1%E0%B8%A3%E0%B8%B2%E0%B8%8A
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%96%E0%B8%B2%E0%B8%99%E0%B8%B5%E0%B8%A3%E0%B8%96%E0%B9%84%E0%B8%9F%E0%B8%8A%E0%B8%B8%E0%B8%A1%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B9%80%E0%B8%82%E0%B8%B2%E0%B8%8A%E0%B8%B8%E0%B8%A1%E0%B8%97%E0%B8%AD%E0%B8%87
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%96%E0%B8%B2%E0%B8%99%E0%B8%B5%E0%B8%A3%E0%B8%96%E0%B9%84%E0%B8%9F%E0%B8%8A%E0%B8%B8%E0%B8%A1%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%AB%E0%B8%B2%E0%B8%94%E0%B9%83%E0%B8%AB%E0%B8%8D%E0%B9%88
https://th.wikipedia.org/wiki/%E0%B8%88%E0%B8%B1%E0%B8%87%E0%B8%AB%E0%B8%A7%E0%B8%B1%E0%B8%94%E0%B8%AA%E0%B8%87%E0%B8%82%E0%B8%A5%E0%B8%B2
https://th.wikipedia.org/wiki/%E0%B8%9C%E0%B8%B9%E0%B9%89%E0%B9%82%E0%B8%94%E0%B8%A2%E0%B8%AA%E0%B8%B2%E0%B8%A3
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B4%E0%B8%99%E0%B8%84%E0%B9%89%E0%B8%B2
https://th.wikipedia.org/wiki/%E0%B8%9B%E0%B9%89%E0%B8%B2%E0%B8%A2%E0%B8%AB%E0%B8%A2%E0%B8%B8%E0%B8%94%E0%B8%A3%E0%B8%96%E0%B9%84%E0%B8%9F
https://th.wikipedia.org/wiki/%E0%B8%9B%E0%B9%89%E0%B8%B2%E0%B8%A2%E0%B8%AB%E0%B8%A2%E0%B8%B8%E0%B8%94%E0%B8%A3%E0%B8%96%E0%B9%84%E0%B8%9F%E0%B8%AD%E0%B8%B8%E0%B8%A3%E0%B8%B8%E0%B8%9E%E0%B8%87%E0%B8%A9%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%9B%E0%B9%89%E0%B8%B2%E0%B8%A2%E0%B8%AB%E0%B8%A2%E0%B8%B8%E0%B8%94%E0%B8%A3%E0%B8%96%E0%B9%84%E0%B8%9F%E0%B8%9E%E0%B8%8D%E0%B8%B2%E0%B9%84%E0%B8%97
https://th.wikipedia.org/wiki/%E0%B8%9B%E0%B9%89%E0%B8%B2%E0%B8%A2%E0%B8%AB%E0%B8%A2%E0%B8%B8%E0%B8%94%E0%B8%A3%E0%B8%96%E0%B9%84%E0%B8%9F%E0%B8%9E%E0%B8%8D%E0%B8%B2%E0%B9%84%E0%B8%97
https://th.wikipedia.org/wiki/%E0%B8%97%E0%B8%B5%E0%B9%88%E0%B8%AB%E0%B8%A2%E0%B8%B8%E0%B8%94%E0%B8%A3%E0%B8%96%E0%B9%84%E0%B8%9F%E0%B8%9A%E0%B9%89%E0%B8%B2%E0%B8%99%E0%B9%81%E0%B8%95%E0%B9%89
https://th.wikipedia.org/wiki/%E0%B8%97%E0%B8%B5%E0%B9%88%E0%B8%AB%E0%B8%A2%E0%B8%B8%E0%B8%94%E0%B8%A3%E0%B8%96%E0%B9%84%E0%B8%9F%E0%B8%9A%E0%B9%89%E0%B8%B2%E0%B8%99%E0%B9%81%E0%B8%95%E0%B9%89
https://th.wikipedia.org/w/index.php?title=%E0%B8%97%E0%B8%B5%E0%B9%88%E0%B8%AB%E0%B8%A2%E0%B8%B8%E0%B8%94%E0%B8%A3%E0%B8%96%E0%B9%84%E0%B8%9F%E0%B8%9A%E0%B9%89%E0%B8%B2%E0%B8%99%E0%B9%84%E0%B8%A3%E0%B9%88&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=%E0%B8%A7%E0%B8%B1%E0%B8%95%E0%B8%96%E0%B8%B8%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%AA%E0%B8%87%E0%B8%84%E0%B9%8C&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B4%E0%B8%99%E0%B8%84%E0%B9%89%E0%B8%B2
https://th.wikipedia.org/wiki/%E0%B8%9E%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%A3%E0%B8%A1%E0%B8%A7%E0%B8%87%E0%B8%A8%E0%B8%B2%E0%B8%99%E0%B8%B8%E0%B8%A7%E0%B8%87%E0%B8%A8%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%96%E0%B8%B2%E0%B8%99%E0%B8%B5%E0%B8%A3%E0%B8%96%E0%B9%84%E0%B8%9F%E0%B8%AB%E0%B8%A5%E0%B8%A7%E0%B8%87%E0%B8%AA%E0%B8%A7%E0%B8%99%E0%B8%88%E0%B8%B4%E0%B8%95%E0%B8%A3%E0%B8%A5%E0%B8%94%E0%B8%B2
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975199 2 99AUTENaUYDINITANAI TN NYEIUSE AR SIAd [23]

Charge Unit Market segmentation Cost covered
Operating Type of service/train (6) Variable cost for
charge €/train-km The charge is issued only if the operating, maintenance
reserved path is run and renewal
Access €/year Only for regional trains lee:l:icr)\iz:)arnizzr::n&
charge Y (TER, Transilien and TET) (22)
renewal
Period of the day (4)
Route category (18)
. ] 0-100% of the cost of
Crossn;]g :HI‘IS ar:z; or noton capital
R i igh speed lines
ezt:‘;vratelon €/ path.km . En s . Mark-ups “if the market
B Regional rout.es on high speed can bear this"
lines
. Congestion costs
Speed (freight)
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2. UszwnaAalu

97519 3 99AUTENUYDINITANAI TN INYESUSsHnAFUY [23]

Administrative costs
related to the
relationship of the IM
with RUs. E g. the
€/year publication of the
Network Statement, or
the process of network
capacity allocation.

Access
charge

Fixed cost for operating

Period of the day (3) and maintenance for HS
Network.

Reservation Route category (4)
€/ path.km . . Part of variable cost for
charge Type of service/train (4) .
operating and

maintenance for
conventional network

Variable cost for
operating and
maintenance for HS

Route category (4) Network
etwork.

Operating
charge €/train-km Type of service/train (4
g / P / 4 Rest of variable cost for
operating and
maintenance for
conventional network
Period of the day (3)
Traffic £€/seats-km Route category (4) Capital costs if the
charge offered gory market can bear this.

Type of service/train (only HST)
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91519 4 99AUTENUYDINITANAITN INYEIUsHnAaladiidy [23]

Access

€/train-km

Route category (2):
*  main

* regional

Full cost recovery
without profit

Operating

Track wear coefficient (8):

Cargo trains over 1500
t gross weight

Cargo trains less than
1500 t gross weight

* Cargo trains —empty

Cargo trains (circular,
collecting, locomotive)

Tilting passenger trains

Motorised and classic
passenger trains

Light passenger trains

Empty passenger trains
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Dunuiiduesduseneudifiauddyunn M 519 (Rail) Useua (Turnout) Maeusedsns

(Sleeper) 1A3psBAMTEEIS 4 (Fastener) wagfiulsemaa (Ballast)
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AlrA18luNTPouarAnAIns199UUINTA (Train detection equipment) Alganelunsde
wazAnasgUnIalszuuIRuduuslneneuawmes (Computer Based Interlocking — CBI)
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Aldnglunsdeussinisasiada (Cabling Aldrelumsteuasindegunsaiidomns
avan (Block Equipment) Allidgluntstenasfnisszuuamutaanfovessauusemie
vsolurieseaifdayey1es (Automatic Train Protection : ATP Track Side) aAnldanelunisde
uazRndaszuuAaUaonferessaluruIuse (Automatic Train Protection : ATP Train
Borne) waz  Aldglunisdeuarindasruumuauniniusnndiunats (Centralized

Traffic Control : CTC)
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ALWIULVAN LR 767,071 | uw/u.
ATNIUADUNTA LIRS 261,134 | U4,
NNVIWANTZAU (over pass) LIRS 163,181 | uW/al.
N9 (QIUAY 91UND UTN TUDIR YY) Alaluns 55,222 | U/l
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aonudluunndn (400 #5.91.) AITNLURT 164,060 | UIN/93.41.
an1HvUINNA1N (685 M9.41.) AITNLUAT 142,331 | /9134,
anflvuinlug) (962 m3.41.) AITLURT 213,081 | Uw/ms.al.
an iy AITUUAT 163,321 | UIN/93.4.
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50 Uaun

1408 172,391
1 ¢80 10 172,391
60 Uaun

160 8 227,467
1¢9 10 227,467
14012 -
70 Yaun

1608 235,351
169 10 235,351
160 12 (A 359,832
80 Uoun

169 8 1,551,010
169 10 1,742,600
160 12 2,021,200
100 Uaua

1408 1,701,400
140 10 1,910,200
160 12 2,217,500
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YN MUBIUAINN - TIVYS | WAE | A2mEND () | WA AL (3.)
2 22 3 34.3
6 138.8 2 58
1 26
9 186.8 5 92.3
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B iRdyQI) U USuad 5181 (UN)
ALNULUNAN 186.8 4. 143,288,863
ATNIUABUNTA 92.3 4. 24,102,668
NNUIUFNTEAU (over pass) 0
N9 (SUAY 91U 91U59 91U

DadRde16d) 36839.9 1. |  2,034,372,958
Uszua 39 ¥a 77,459,400
anudvundn (400 ms.al.) 2400 f15.41. 393,744,000
antlvUINNaN9 (685 A1) 1370 M3.4. 194,993,470
anntlvunnluig) (962 n.a.) 0
anfifiey 0
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B Fvvnuwman

B dENUADUNTA

| over pass

B 719 (UAY UYID 91U TUDIR)
B Ussua

B @ondlvunaian (400 ms.4.)

B aondvuinnans (685 m5.41.)

W aodaunalng (962 w.4.)
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Jusu 509801 fe Frneaisannil Fuldndiuuszanal 21%

uazdolinneifunuenoaiwimavendume gumaveaian - 913 aed
Anlddnernneadaviaun 2.867,961,359 U FeilAaasAneadeUseann 77,263,972 UM
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anuiuuIndn (400 As.4.) 2400 f3.4. 393,744,000
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antaunalig (962 n3.4.) 962 aT.u. | 204,983,922
annifivey 0
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B Avvnuwman

B F2NUAUNT

| over pass

B N9 (UAY IUYID 91U UDIIR)
B Jssua

W @ondlvuialan (400 ms.a.)

W condvuinnans (685 M3.al.)

W aondvunalug (962 m.41)
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Aldansauagmu Felldadamuszana 9% vie mlddreanuuszue feldndulszana 1%
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Uszwa 50 Yaun

YUIN 1 69 8 12 YA
Uszua 60 Yaun

WA 1 %9 10 10 U0
Uszwa 70 Yaun

UA 1 #1910 2 YA
Uszua 80 Yaun

UIN 1 ¢io 12 2 YA
Usza 100 Youn

N 1 fe 12 8 YA
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I AP GRPRE
[l over pass
N9 (LAY MUY 91U 91U
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B Uszua

B aondaunaén (400 #5.41.)
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B iRdyQI) U Usua 5781 (V)
ALNUAAN 289, | 21,477,988
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m15799] 28 MIT0 eI Tr vV IaiAa e 1Ay InsruIay Taulssanal 2556
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29NN ANV
378019 . ,
U A9 a231a1
Suieudns | oy | S | waztumen | Andedes
203-0039 ﬁ]‘uuﬂﬂa 89,625,844 | 3,566,430 598,200 | 10,811,211 4,472,978
203-1019 amms?‘%ami 3,742,302 970,669 | 1,140,000 340,163 333,543
203-1051 $1udoans
b AT ENY 1,256,606 180,690 308,400 0 386,163
203-1515 1uD0iR
é’zy;gwm 15,615,008 | 7,318,645 | 4,922,100 | 5,601,074 694,280
203-1523 Ao
aUU 10,707,551 882,263 | 3,460,236 2,814,211 128,986
203-2003 4,613,781 22,533 971,850 405,495 0
227 amuﬁv‘hmi 2,015,585 315,714 169,500 93,053 123,590
229 81A13318N19 607,267 84,834 168,900 54,769 46,076
257 NIZUIUIINUY
84 616,320 132,833 196,800 180,555 22,041
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At U anldaoeii
98015 . o .

UnAa auAsed | s A | Aves
203-0039 ﬁiuuﬂﬂa 8,140,830 | 22,202,389 | 12,528,761 2,204,823 2,072,783
203-1019 $1UN1S
ﬁ@ﬁ’]i 781,375 1,092,230 408,626 24,699,964 6,869,717
203-1051 snideans
b LT @Y 341,889 351,480 26,145 22,892,540 1,787,919
203-1515 $1UD16I6
ﬁzyzywm 3,168,488 5,351,680 3,827,251 | 267,429,283 | 4,044,7493
203-1523 $14A504
f%:uﬂuu 1,298,484 1,759,829 300,057 94,029,046 | 13,213,011
203-2003 138,224 119,915 0 0 0
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4.7.1 dhwinussnn
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AURUILUUNITEAUTD (VUIUADTURDNN)
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sty daudums aanseds - uwavads duludumsdidunagesognigludsdammany
VALVDIVUIUTE Snviedafiauvututeusazdusgesfiuandrsiuinminlimn
thiaueduueuvuiueaszihliannsnilafinaiaideuls
4.7.3 ANINY8INN (Quality Index)

a v v

nMstgednumesalWiuitRdu Ao nsudmnesalieenifutaeg  fidwmihi
thyssnwmsuazquanidasafvasmduiuly  miheidnfigarewensiams  Suyjauny
Uszdwihmihfiaunsansimesalil Taoidunsianniu (Walk the Track) Wunnsasiaiieg
anmanusuiesuazasiunsomalnemly wemsIevatevdsdlivnainy
SuRaveusIUsEInal 25 - 30 Alawes  dwnistismnssaliflussdvasdie mMInsim
th3s¥nwInannse (Periodic Maintenance) @z iameanunainiadeuesuuimnalngnsng
#inAUNT9VBILUITI (Gauge Check) wagnsniadadivesniesalu (Twist) 3n15ABNTS
farnanueanadeudulmussaissey 10 Wes (10 - m Chord) Maflideiiuaiidn
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=3 7l o (v a 4" 1% Qy =l 1 7
wuladn  mstigssnvimesalnlussuuidudeldusanuauazduldesldineg
#99919AUINUIUNINABIANI9TD b AL DALTITSIALNILaE ABIN1TanAT LYY Usenau
AUAMUI NI U ULDII NN ANUISLBUAILITATIYIIUTIING AuUSUIUAI UL
a Qll = a o d‘ = % £ ) [ Qll o Y @ A
nsWAuTaNUEN FslinsineseionaninlinTawasingesnw MInsIRmeavinlalife
Ts0m59980 M99 (Track Inspection Car) 4@11150MIAIAINABIALARDUTDINITO LN
\WiguliguiuA1nsg1u (Control Index) tiegimneulafisesiizesnw dumsunla
MaMASTY WAAUTTL S UAUTAAUAIELATDISATRUVUIALEN YINUMIEANSR F93in9ulaTN
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) [ ddy [ :’/ [ a ) v o <
U3esnemnesalnfive dedunssalindinisaingamadiriinisuily agnateanimdy
930 lNAlANINTg I
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MI57 39 NISUUITEAVYRIRAIN NN (Track Quality Index) n13salwuavszmelne

Track Quality Index (QI)
ANINNIY Ql (%)
USuugeniu > 40
\aUSulse 31-40
woldg 21 -30
9 11-20
ALn <10
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1757997 40 MIANIMEUNI (QI) Y83 5 Ladun19veinIsssalnuviaseimalne
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2552 | 2553 | 2554 | 2555 | 2556 | 2557 | 2558
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A1 Ql - ANAaN11gy COST2

1000000 )

900000 @ Aqunenuaslainn-s1ays
‘S’ 800000 o |
S 700000 Auvvihlng-uaunny
= 600000 : L
& 500000 SULF-YUNWARITY
3 400000 % ) o
& 300000 T e * o uATBRNN-ZuN 19T ney
-& 200000 X * 3 )

100000 XK A10ATEUI-LUNRANQATLY

0
0 10 20 30 40 50

al

§Ui 55 n51lA7 QI 4ay AFerIFaN I Cost2

Tumsieneidosiuanerudiniufvesadestisonme  uay Q atnounih
sutsznamazdsudszanalugud 54 uag 55 aziiuldin innsandums annseds - uvay
ats Wenmuammeeglunaliunn Ageuthsseghiivafumaaninms nanfe usidunu
msgeatiigiirngatu wir QI Alsildfinsusunasuinituegaiioddn wudertumn
maanmseglunasimnnideanddenthgmasnszdunds  Aamnmmeililduy
anasaeNltyEAY

mnmsfiarsandeyadesiuasdiulddn Adeuthymssalwiiintuluusiasd dau
Tngudrdndumgeuthydluudazianssasdailndifesiu wirsdAiteuyssanaunstiy

vadunediageaningslunsazAanssulinniaunfannaulaeaiulvg

VA o

setludiudaludieannsandeniizaiisuivamnunimnie Tudiuillidedad

Y

msusudayaudnesniiielinaiesnulunavessunudiulngvesdaya

[

4.7.5 Joyalilunsinsendadeniisvsnasegeuuisesnyng
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B oaq Ao duUszAVEURT Load

a1

auuinulaan dunuagentiesnyvnaiiintu luuiadunisvesdianldananuansieiu
wazdauslutdumanelfuaziiuleineldanelusefanssy N Pl e A TS RAREY

oAy

VA o =2 3

aeulunsieseiludil HTedaiui mnihdeyanmuenlannnsieseily

Y
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fal a =
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Tinanshnsziluideifianulndifeaiuianuduasannian  Fediaudndusiessin

Toyautoyaseoniy

v daa a ] cvaw A

nMsAnndadeniansnademdeutizme  AsiudmiunsieTeviEiTeLein

Y

wUszavsiegluaunistrssuazdianduuinynd Ao Wenunmmiauegad (Q HxAw) A1

FouUngeaziiangadu sennfe Weduniiananddiuuiusaiiuinniuiazvilirgey
Urgmsdiandindu waz Wedmiinussynnadianiuduiazdawalirigeniiganisdaiy

FelumeLuiuy

o

lne3delasinsivuaAIfiys wavtesiiuls fall

4.7.5.1 gamusilelunsnnsiey

- Name (XY) X fio doyavesdordums

1 Mungde dUnNg YUNaEeIlaInn - 19US
2 38 dun1e gun1e Galvg) - veuwnu

3 g umne suys - gamnandsd

4 vanefs LU UasIE - gunnedalng
5 vangne lune amnseda - uvauads

wag Y fe Jouavasteuysean

2 vngde Yauuseanay 2552

3 viangs Yeudseann 2553

4 vanefs Yeudsvana 2554

5 viungde Yauuseana 2555

6 vianefis Tauuseann 2556

7 visnena Yeuuseann 2557

8 e Yauuseunn 2558

- Cost Ag sullszannuiantinga 3N ianuA2e9 N 2eadunaluthulsyinn
- Cost_p A suilszanaudaniingesinuisnnnaesnun aaadunieluthulszann
sialy

- realcost Aa sutlszannuanizAtantingeinmlasm staff cost aasileuilszann
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realcost_p Aa quﬂizmmm‘wq:mﬁﬁ@mﬁf@q?ﬂmﬁiﬂmm staff cost 2a9Tlautlsznn
sia

Ql1 Aa A AIUNIANS (Quality Index) aagidunnglutiulsyanunouniin

Qll Aa AN ANUNINNNG (Quality Index) m@qLfﬁumﬂuﬂmﬂa‘:mmﬂwﬂu
Load_ton Ae vhwin (Axial — Laod) Ainsvsinasuumnesninluusiasidiunig seaziien
wi'ﬁummiﬁumufuj

Traffic An ANMILLLNNTALTO NI luusazIdunIg



M15097 41 JeyadmUsnlelunIsinTIzildeans

Name cost realcost Qi Ql2 Traffic | Load ton | cost p | realcost p
1.2 - - - 21 38 29440 - -
13 342095 | 118432 21 18 38 29440 - -
1.4 284647 | 66823 18 10 38 29440 342095 118432
1.5 192930 | 66989 10 16 38 29440 284647 66823
1.6 309608 72749 16 17 38 29440 192930 66989
1.7 317444 86188 17 13 38 29440 309608 72749
1.8 - - 13 15 38 29440 317444 86188
2.2 - - 15 27 41 43520 - -
2.3 313932 | 95550 27 28 a1 43520 - -
24 316388 92612 28 29 41 43520 313932 95550
2.5 162937 42702 29 25 41 43520 316388 92612
2.6 275873 48017 25 3 41 43520 162937 42702
2.7 - - 3 1 41 43520 275873 48017
2.8 367129 | 117510 1 5 41 43520 - -
3.2 - - 5 32 22 14080 367129 117510
33 - - 32 43 22 14080 - -
34 407420 | 166575 43 2 22 14080 - -
3.5 - - i 20 22 14080 407420 166575
3.6 492735 | 207003 20 25 22 14080 - -
3.7 - - 25 26 22 14080 492735 207003
3.8 - - 26 29 22 14080 - -
4.2 - - 29 22 18 16640 - -
4.3 266821 57273 22 23 18 16640 - -
4.4 265665 51400 23 21 18 16640 266821 57273
4.5 151612 | 33532 21 18 18 16640 265665 51400
4.6 259906 | 36312 18 8 18 16640 151612 33532
a7 252706 39868 8 6 18 16640 259906 36312
4.8 257595 | 39138 6 5 18 16640 252706 39868
52 - - 5 8 - 15872 257595 39138
53 302097 85934 8 5 - 15872 - -
5.4 359351 | 127519 5 4 - 15872 302097 85934
55 167342 46269 4 3 - 15872 359351 127519
5.6 332982 89885 3 5 - 15872 167342 46269
5.7 389586 | 137805 5 2 - 15872 332982 89885
58 2 5 - 15872 389586 137805

113
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NANISIATILATIEDRA

4.7.5.2 HANTUATILVIAIAINGINTUE 219 ANYENUITITIN (cost) AU AINaININNIS (Q)

ANNFUUSAgaNU13e iU QI Yneumth

600000
500000
£ 400000
2
300000
°D
E
£ 200000
&
100000
0
0 5 10 15 20 25 30 35 40 45 50
Ql
Ui 56 nsmimvent15e Av A7 QI1 (Tevvszananeunill)
ANuduuSAgonU13e fu Q Uagdu
600000
500000 o
=
£ 400000 | ¢
=z .: °
£ 300000 o o * o o0
= ®e o o0
-2 200000 °
& . . .
100000
0
0 5 o 15 20 25 30 35 40 45 50

Ql

U7 57 nsmlmdentrss Au A1 Q12 (Tt

MNHANTIATIEINNsaRAzulad1 Anuduiusseninsegentize uay AAmnmn

[

1 v o saa Y [y 1 a & a aa & &
NN ﬂ’]ﬁ’]WQJﬁNWUﬁVIQJﬂ’J’]SﬂﬂaLﬂENﬂ‘L!lI']ﬂﬂ’N Immamiumwzmmaamﬂu JU
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M5 42 MIANUSUNUTLAY T2AUAIUTeINYEY AIYNUITITIU(Cost) AU AINANINGI

Unounily (Q11) uazmaainmmstifaguiu (012)

Number of obs = 22
F(2,19) = 0.52
Prob>F = 0.6055
R-squared = 0.0514
Adj R-squared = -0.0484
Root MSE = 81596
AouU1gesm | Coef. Std. Err. t P>t [95% Conf. Interval]
AN NUNDY
RN -3289.093 3241.725 -1.01 0.323 -10074.1  3495.916
AMNINNY
ﬂﬁ]ﬁ;ﬁu 2516.068 3201.874 0.79 0.442 -4185.532  9217.668
_cons 307094.7 34873.39 8.81 0 234103.9 380085.6

Pndreiuasiiulad WewSeufisuaivdfgyuesrgentize fu ARunImIs

Tudhuvestiuuszananeumi waslsuuszanatlagtu auiulidn sedvmnudodui 95%

o w I

Lifirduddnyalaaeftiunue

4.7.5.3 HaNITUATIZVIAIAIINAUTUGTENIN MY (realcost) U AIAMNINNN (Ql)

ynnsAnAgentizssaln aziulean duyurdnvesugentizadu

Al¥aneve Staff Begedis 50 nINUesioy Bnviman1sinTenaANUduiusAgeaNU19T

' [
= U 1 = % U Va o =€

WeUAUAIAMAINNNNLS TTAMuduRUSAY AadulRdealadnsuUssunuduidosnly wWis

9 Y

= % v 6 1

wfnwANuduNUSEI Ardentnzinasidninadinunmnsazvsell lagnanis

a 6 @ [ c’lj
WAT1ERUUNIY
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7 g

ANUFUNUS Areauiinge(lisin STAFF) Au
Ql daaunin
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Ql

U1 58 n3mAwent139 (realcost) v A7 QI Unouni

(% g 1

ANUFUNUS Aradauiinge (lusiu STAFF) Ay
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MI5N7 43 ANAIINEUTUSUAY SEAUAIITRIYeY M1veuze (lisau staff cost)

(realcost) AU AIANINNIN (QI1) Tnaunil) uasmnanIny (Ql2) Uilaguu

Number of obs = 22

F(2,19) = 1.84

Prob>F = 0.1867

R-squared = 0.1619

Adj R-squared = 0.0737

Root MSE = 40841
Angautngeriulld | Coef.
374 staff) Std. Err. k P>t [95% Conf. Intervall
AAINNUROUY
NN -2966.024 | 1622.593 | -1.83 | 0.083 | -6362.15 | 430.1035
aaunmmatlagiu | 2883.17 | 1602.647 | 1.8 | 0.088 | -471.208 | 6237.548
_cons 87267.81 | 1745531 | 5 0 50733.41 | 123802.2

IINMTUATIEINUT Argout13e (realcost) iU Aanmm1aldTu dauduius

de

Aa 89PN AMAINYINA

[

8aug NgvilviAngentngs (realcost) getu usiillafiansn Agey

o (Y] ' I ¥ A o o cav 1 & < a
U134 (realcost) fiu Arpaun mmstneumiin nuidanuduiusiliduluauanuduass

o))

]
Y I

aedA? 95% Alaifide

[

dAey

Q) Eqmqﬁ@mmwmqﬁ mezj'amﬂﬂqmé’ugﬂm LALIANATUNANTEAUANUAUNUSUT DT FU
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4.7.5.4 HaNITUATIXVAINIINFUNUT 521 AIYONUITI AIAMNINGYIN ADIUNU Y

Wminussyn

ANNAUNUSTENIN A1geuUR AU dminussmn

AaNUN395 MU minussnn
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= 200000 ®
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“& 100000
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ininussyn (ton)
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ANUFNTUSTEVIN A1FNUNF AU AUNUILUUNISIAYTD

APONUNTINATIM AU ANUAUIUUUNTAUSD

600000

500000 °
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2 400000 o
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. 300000 -
S 0
B 200000 °
e °
- o

100000

0
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AURUILUUNITLAUTD (VUIUAD TUADNN)

FUT 61 n9mAIent 159979 AU AIIMUIULUNITIAYTE

MylaTzviienfuAgenigmslulsasidun

= =

lumsleseniiiesandadenatedaduiasiinauarinnuduiusivageuings

(% '
v Y A

& a ¢ 4 a a & a I
WQUUL‘W@LUUUﬁgiﬁJsUuﬂLuﬂ'ﬁ'JLﬂi']g‘vmaLLﬁgLW@LWMUﬁzamﬁﬂq‘WﬁLuﬂqﬁjLﬂi"lg‘wﬂ\la Q?%Hﬁ]ﬂ

va o =€ VLQJ
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a ¢ v o £ v X A 4 = a ¢ v § v v Aa ]
FAIIERAIMUAUNUSLUBDINUU L‘W’e]‘l/l%mmmﬁﬂw’lLLaz’JLﬂ’5’131/1LLU’JIU%J“UEN{]%]‘EJVINNM]EJM
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M15999] 44 MIANUFURUTIAY T2AUAITeIUYEd AYNYITI AU AR NI TNauN)

uazTihaUudy armmuIuinInduse Wminssyn uaz Aveuthyelsaly

Number of obs 5

F(2,2) 6.92

Prob>F 0.1292

R-squared 0.8738

Adj R-squared 0.7475

Root MSE 28973
ANaNUN95 Coef. Std. | Em. t P>t [95% Conf. Interval]
ﬁh@mmwmﬂdawﬂw 13301.77 359255 | 3.7 0.066 -2155.72 | 28759.27
AR MUl | 2435.453 4434.092 | 0.55 | 0.638 | -16642.9 | 21513.81
_cons 35151.02 91249.03 | 0.39 | 0.737 -357462 | 427763.9

a A

MNANTUATIEINUT ANouUIT9TI VOUFUNN YU IrueIlaIan - $1vY3 3

9

puduiusivAmaan I sUneuntannign  wazilulumuanudussalewy Aaad

v PN

Amnatnan nsludneuniliindndudeaiinsuusznaluddaluiousulssnanim

SR
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e gunedilvg - veuuniu uay WU uATIIRENN - gumeiilng
15797 45 AIAIINANTUSUAY SEAUAINTRIYEY A9 (realcost) AU Aaun NIl

neumiuazTlagUu Armmudumsiduse Wminssyn uay mrveut 7elnely

Number of obs = 11

F(3,7) = 7.64

Prob>F = 0.013

R-squared = 0.766

Adj R-squared = 0.6657

Root MSE = 16614
AeuUngalaisiy staff) | Coef. Std. | Em. t P>t [95% Conf. Interval]
A mmslneunti | -2576.224 | 832313 | -3.1 | 0.017 | -4544.33 | -608.116
AR neUTadu | 1993.007 | 765.6459 | 2.6 0.035 | 1825426 | 3803.472
dmtinusn 1.562045 | 039335 |3.97 |0.005 |0.63192 | 2.492169
_cons 32100.79 | 14006.9 | 229 |0.056 |-1020.26 | 65221.84

NNHaMTIATIE  dumsieiowes wvnadilvg - veuwdu  wazidumg

uATIIBEN - gunadalvg Tudiuves Avgeutige (Wisau Staff) nudn Yade Armunnmng

ISP 2/ (=S [ ¢ X v J J a ' I woaAa
Unounth  LidulumuanudunismenisalilesdunaniiAnunnnedaugusnguilan

<

Fouunganenign siexn fie Yade arnauninneldagtu sanadulumundnanuduss

'
o w a

Ao ANMRNUNTININRFUIRAIAMNAININNEaY  tasnunTTed A 95% uazgavng

o

[ '
=< <=

Uade dmilnussyn wudn engenthgsesiiangsudeduminussngaugefidulunumdn

Y

AIUANANTTE] ws1zannsanwnuIminussynidutadendefivihlinafinnny

] (% '
al [y o Y o w a

deve uaziddndade diminussnilantudfiyn 95%

v Y = Aad a & a

LAYNTIATIZAAD AT ULEUNIIDUS) wuAANduRus AR uda Ll

o w

Favau dnvelunuaiadfgy

o
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nFTendeyasenie Jadesiegduagentis
dmsunsiesgiauduius Ageutige Au Yadusngg Ailednsnenuudn
i v vo o  w a | Svano vy v o o Ay
WU ngukuLilanaes dwmsumsleseiludiuifidulaasieiuusunsdinldainse
a ¢ aaq ¥ A v = o I3 . & % =
WATINNeETAle Ag LN Berwuady dummy variable 113 5 s uag Yeuuseanu
&

Farwuendu durmy variable 713 6 Yeuuszana tnefisuuuunstinsien fail

- Cost iU Ql1, QI2, traffic wag Load ton

- Cost fiu QI1%39QI2 traffic uaz load ton

- Realcost AU QI1, QI2, traffic way load_ton

- Realcost2 iU QI1%50QI2 traffic wag load ton
- {ar193EnINy cost AU NaR19IEINgU Ql

- {ar19IEnINU cost U Nas19TEI N Ql

- Cost iU Ql1ay/y3e traffic, load ton wag cost p

PIANANITIATIZANUD WUUNITIATIZN cost QI2 traffic Load cost p Waz

realcost QI2 traffic Load real_cost_p {usuunisiesiziideadinnianumnsaududoya

£
v

Mlagunniian lnednan1siasisnileatiacail
MI57 46 AIAINAUTUSUAY TEAUAINTRYEY MYITI AU AN T Tl

ANIUMUMUUNITANTO WviinsTyn uazAventFelely

Number of obs = 12
F(8,3) = 28.97
Prob>F = 0.0093
R-squared = 0.9872
Adj R-squared = 0.9531
Root MSE = 12231
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ANaUUN95 Coef. Std. | Erm. t P>t [95% Conf. Interval]
AnanmneUlagtu | 1880.528 | 693.1685 | 2.71 0.073 | -325.444 | 4086.499
ANTAUILUY 4810.338 1302.073 | 3.09 0.054 | 666.5618 8954.114
ﬁﬂﬂﬁ’ﬂUﬁiﬂﬂ -2.77928 0.973767 | -2.85 0.065 | -5.87824 0.319684
Dummy w&uneil 2 Omitted

Dummy wunsil 3 Omitted

Dummy Eunsii 4 Omitted

Dummy &unsit 5 Omitted

Dummy U 2553 Omitted

dummy U 2554 Omitted

Dummy U 2555 -126531 1145748 | -11.04 | 0.002 | -162994 -90068.3
Dummy U 2556 -41919.2 42493.51 | -0.99 0.397 | -177152.5 | 93314.12
Dummy U 2557 8732.533 13894.36 | 0.63 0.574 | -35485.51 52950.58
Dummy ¥ 2558 7328.277 18854.9 0.39 0.723 | -52676.58 | 67333.13
_cons 300679.1 74347.07 | 4.04 0.027 | 64073.53 537284.7
cost p -0.39633 0.301731 | -1.31 0.28 -1.35657 0.563917

aa va v

Tumsleseideadfgideladiuimuusudill esiniiieannanssnuaindiuys

Y

Mlalanusedasieinneadia Yauussana wag 1@ume nMslasendeadia wuin dusu
ALUTTUNIATIENLE Y09 2553 war U 2556 wagidun1an 4 wdunis lifinasensiesien
(omitted) d@uteuusenns 2556 89 2558 wudhinutiedidny AeuU13asinuduRus

fuAmurUILULNSAUTaNINTIgn naRe WeAnurukdunsusaliAnTuiazdang

TAngouUrsamsludunietiuiiingentiganaume wildddedfni 95% wazdanudn e

9 Y

goutngel 2555 Fulu dummy variable wils Wiawisuiulaglifudsaudugiiaaafiaz

(%
=1 o w

wud AgeutrzaluliasiiargnninAgenunsmnslulaugegraiidudfey
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MI5N7 47 AIAIINEUTUSUAE SEAUAITRIYeY A1veutze (lisau staff) AU AgunIN

n 1ttt Anumuumsiduse iinssyn uay Arveut s (lusa staff) Usaly

Number of obs = 12

F(8,3) = 5.63

Prob>F = 0.0918

R-squared = 0.9374

Adj R-squared = 0.7703

Root MSE = 9685.6
Ageut13a(lisin staff) | Coef. Err. t P>t [95% Conf. Interval]

Std.

ARaA MUYty 1381.088 | 545.6948 | 2.53 0.085 | -355.557 | 3117.732
AUTAUILUY 3634.648 1007.863 | 3.01 0.057 427.1778 6842.118
51‘1/1ﬁﬂU§i‘1/q|ﬂ -2.04095 0.760337 | -2.68 0.075 -4.46069 0.37878
ﬂ"]‘?]lauﬂﬁx‘i (realcost) U -.3189171 2415814 | -1.32 0.278 -1.087737 | .4499027
daly
Dummy w&unsil 2 Omitted
Dummy w&unsil 3 Omitted
Dummy Eunadl 4 Omitted
Dummy w1t 5 Omitted
Dummy U 2553 Omitted
Dummy U 2554 Omitted
Dummy U 2555 -28041.19 | 9173.451 | -3.06 0.055 -57235.2 1152.826
Dummy Y 2556 -47195.17 34022.4 -1.39 0.259 -155469.9 | 61079.59
Dummy Y 2557 1871.717 11124.5 0.17 0.877 -33531.53 | 37274.96
Dummy ¥ 2558 -2644.966 15096.24 | -0.18 0.872 -50687.94 | 45398.01
_cons 16769.52 11559.55 | 145 0.243 -20018.1 53557.15

aa Ya v

Tumslesenigeadfgidelaiiudmuusiudili ieiniiieannanssnuaindiuys

Y

Plaia1u1509A512IN9E0R VIUUTEUN kA LEUNIS INNITILATIZITIEDR WU d1nsU

ALUTYUNIATIELA V09 2553 war U 2556 wagidun1ania 4 wunis lidinasensiasen

(omitted) @ulsuUseunas 2555 89 2558 wunluwuily

o w

d1me) NRNANTT
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AATIZATIEDR
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o

wud  AngeuUngs  (Wvw  staff)  adladnuduiusiuanuvuiidunisiiusanniige

J = A 1 a a1 = ! PO 1 o 1
NA13IAD LZLIE]ﬂ’J’]%JWU’}LLUUﬂ’ﬁL@u3ﬂNﬂ’]&I’]ﬂsU‘lJﬂﬂz’ﬁ\iNaI‘Viﬁ’]“ZjaﬂJU’ﬁ\iVI'N (11]3’)&] Staff) Tu

a v )

Gumstufiandeuthysiigedude uwildddeddyd 95%
wiidlefinnsanaosdulsaviigiteldesuelitneiuiu  ndiuléh wavesns
AATEAUes MAMAMYIG LAy SINUmNMUILLIUN DAL SinduussAniidunan 3
Fulumuanudeinanuuds uilumanduiufinudt duusvesimdnussynnduliadu
Uszansiaumstumnudelumsieneiauns  Sseraduldlfhiitededusfiuleey e

a 1 1 1 o ¥

J938Ma1tUDN19LUDNTNAFDAIYBUUTIN1IAY

q

4.8 AunUUTaNUJIUY

& | A ! [y = ¥ [
auwlussuunsuudiilussuunsuudmanvesUsewmalng  Wesmelussuunis
YudnTiUsEaEnMIuATeeNlAToUAGULATIU AN TIUT Tuwauzifefiuauundl
Aldinglunisneasne wasagoutizeinw Inglunuidelasfnuwiludiumdeaningesnm
i ) I ! 1 o o (Y 1 1 o (%
vosauu WeldlunsilSeuisuardentnsssnuauuiuagentsssnwvemiasalil

4.8.1 Mugauingasnwunfauy

Hunuteuthmadieudloamudemefiintusunsuasdviinumn laseraia
nstrgaludufione vielassadiedunms Wy wigu Ue msgudauduuss Jesde Mvgatou
Tngsmugoutizaund Tdun suthadwimadelnanis sudissnwimari madew
Meutinuy waenedngeu MussuUITUIe avnukaslasiadng uaTTANeT LAY
Assuneanuvasnds upivirdmmans uatuayuieiinysEaniaimauthsesnm
N4 Yo INUTMIUITINE NTUMINAN

M15797] 48 AU TIUNG auu 2 Y¥9995795 [34]

AlEINeUN um/n./A

AT 20,480
A3ER) 51,650
Amifuidemas 8,780
Aasesdng 16,000
Fiﬁa@é"'ue] (@Unsadlniuazidnimdn) 10,000
3794 106,910
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U 62 n5Im19ent59Und ouu 2 19995195 [34]

nmsiaTzisiulad  Adentipiouy  aldisludinvesrivesgegafe

Useunnd 48% S09a9UNAD ANMINEAIUTDIATLIILALAMATEIINT UTeunad 19% way 15%

o A

muaeu Tnednuszanu 18% ualdangdiuvesnnhdudiomduazarianou

9

dmuAgeuUnsunfvesaul 2 999937135 dAngeutngeunfiuszanas 110,000 U
fo 2 YasaTvsHenlaunssel

4.8.2 Angoutngudetoaiu

1 o a [y [ 1 o A A a 1 a 14
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a £ v N oA = Aa X o 2 v | o a A a
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Anwazvednun  dmsulsemalneiinisiansuinisteautnsadstesnulunuuinin1sasas
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Component cost railway (infrastructure)
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Life cycle cost of railway
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Figure 405: Annual LCC costs per train kilometre/main track kilometre
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Overheads 15 15
Personnel 46 12
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Material 7 22
Machinery 4
Other 3 2

Table 120: Factors forcing up maintenance and renewal costs
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Distribution of normalised annual costs

maintenance costs 20% depreciation costs 47%

traffic disruption costs 33%

Figure 408: Analysis of normalised annual costs (high-density main line with more than
150 trains/day)
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