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Network Rail

- Sin Sin Hsu, Regional Engineer [Track, Off-track and Drainage], Eastern Region
Rob Ellison, Principal Track Engineer, Eastern Region

Rob Lacy, Principal Track Engineer, Eastern Region

Josh Chambers, Assistant Track Maintenance Engineer, Doncaster DU
Taron Smart, Project Manager, R&D

- Niall Fagan, Head of Engineering, Capital Delivery, Eastern Region

- David Rhodes, Dr square, President
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Taron Smart
Serior Project Manager
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* Level 2 Manual :

Inspection & Maintenance of Permanent Way

Module number Title I;::"e Date
Level 2 NRIL2/TRKI001/mod08 | Loss of rail section 8 01.12.2012
Manual NRIL2/TRK/001/mocd10 | Rall profile management 6 02.12.2012
Inspection and Maintenance of Permanent Way
NRIL2ITRKI00 1 /mod 11 T'?CK geometry - inspections and mnimum " 05.03.2022
change Approvals actions
Track geomelry - maintenance design
NR/LZ/TRK/001/mod12 requirements B8 07.09.2019
Slandars Ghange Leod NRIL2ITRKI00 mod13 Confirming track is safe for selecled linespeed 8 07.09,2019
corlantapproved by: after work
i NR/L2/TRK/001/mod14 | Managing track in hot weather 8 03,06.2023
S e on oot et NR/L2/TRK/001/mod15 | Managing track in cold weather 6 02.12.2012
Approved for publication by:
\;4\\ i NR/L2TTRK/001/mod16 | Adjustment switches 7 (6.09.2014
Stenars g Conaenagement oar NRIL2/TRK/001/mod17 | Sidings 8 02.12.2012
T Trorama, NR/L2/TRK/001/mod18 | Bufferslops 7 04.00.2021
e, London, SE1 oW NR/LZITRKI001/mod19 | Track Inspection Handbook 6 02.12.2012
NetworkRail
NR/L2/TRK/001/mod20 | Plain Line Pattern Recognilion Management 2 05.12.2021
o A LT B2
A2 gyt =Xt
Table 2 — Minimum Frequency of Section Manager and Track Maintenance Engineer Inspections
Track Category
Activity Qualifier 1A 1 2 3 4 5 6
Section Manager
inspection of plain line N/A 8 weekly 8weekly | 13 weekly | 13 weekly | 13 weekly | 13 weekly
jointed track
Section Manager Flat bottom rail on concrete or 26 weekly | 26 weekly | 28 weekl
inspection of plain line steel sleepers * with pandrol, 16 weekly | 16 weekly) | 16 weekly | 16 weekly (658 nota g) Eabnata g) io ok g)
CWR SHC or vossloh fastenings. e a ¢
Section Manager All other types of construction.
inspection of plain line 16 weekly | 16 weekly | 16 weekly | 16 weekly | 16 weekly | 18 weekly | 16 weekly
CWR
Section Manager Fully welded shallow depth
inspection of switches, cast crossings on 13 weekly | 13 weekly | 13 weekly | 13 weekly | 26 weekly | 28 weekly | 26 weekly
strengthened S&C concrete bearers
Section Manager i F
inspaction of S2C S&C not included in the above | 8 weekly 8 weekly 8weekly | 13weekly | 13 weekly | 13 weekly | 13 weekly
Track Maintenance
Engineer inspection 2 yearly 2 yearly 2 yearly 2 yearly 2 yearly 2 yearly 2 yearly
9.’?'““’“ Menagercab 8 weekly Where cant deficiency 8 weekly 8 weekly | 13weekly | 26 weekly | 26 weekly | 26 weekly | 26 weekly
riding exceeds 150mm
Track Maintenance 13 weekly where cant
Engineer cab riding deficiency exceeds 150 mm 13 weekly | 13 weekly | 26 weekly | Annually Annually Annually Annually
Note:
1. Can include a short length of wood sleepers (up to 60 metres) within the length.
2. Minimum inspection frequency for longitudinal timbers is 16 weekly.
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Table 3 — Maximum interval between inspections — Visual and detailed inspections

Nominal planning interval

Maximum interval between inspections

Twice per week 4 days
Once per wesk 8 days
Once per 2 weeks 17 days
Once per 4 weeks 35 days

8 weekly 10 weeks
13 weekly 16 weeks
16 weekly 20 weeks
26 weekly 32 weeks
yearly 1 year & 8 weeks
Two yearly 2 years & 16 weeks

Maximum interval between inspections — PLPR inspection System

Once per 4 weeks I

13 weeks

This table can be applied to intervals for detailed inspections (unless otherwise stated)
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Peer Review
(PH[T] &
HAM[T])

Engineer’s
Inspection
(RAM[T])

Engineer’s
Inspection
(TME)

Supervisor
Inspection

(SMm[T])

/ Basic Visual Track Inspection
(Patroller)

>

Asset Management inspections

Safety inspections
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Reducing Boots on Increasing Safety &

Virtusal Track Access Balast Etfcancy
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Parliament

European Parliament/
G Cenent *European Commission

Transpert
PfT Scotiand

This has now changed
due to Brexitl

elsh
Government

]
Government departments pravide strategic
direction and funding to the railways and
procure rail franchises and projects.

ORR - accountable o Parflament and also
g the European Parliament and Commission,

“-ORR 13 the sconomic raguiator
Rl Bodi far ths British half of o
The Intergovernmental egulatory bodies

piri v, o g
Commission (IGC) R

—_——
OFFICE OF RAIL AND ROAD

ORR regulates/works with all of these bodie: = =
imcucins Safery bodles -across thewhole g The safety bodies ORR and the regulated entties work
Indust sw Il a: Cs* and FOCs', track access with. It is ORR's responsibility to ensurd thgt those
TGC, the Safety regulator ith Nemu K Rail (and, on oecssion, responsible make Britain's railways safe foy phssengers
for the Channel Tunnel with othier \wfrastrucwre managers, .8, HS1, and provide a safe place for staff to
ports and tarminals).

Rngula( ]
. LU
Heritage railw Network Rail High Spe!ﬂ 1
**Eurotunnel Tramways & (NR) (HS
) Metros

- Freight operating  Rail Freight
Train operators (TOCS) | [y} Group.

British Transport. Health and Safety ::ﬁ:le:t:i;:lt:::l
Police (BTP) Executive Branch (RAIB){

“ORR waorks to ensure that the rail market is competitive and fair —
\for passengers, freight customers, railway operators and taxpayers.

Brexit | H% ZZAEE Brexit °1 % AR, EUY 7&s TEA]

2A] e
- ORR : F-8uyete] BN FHe 22 4o A=AE3 Add

W) B 7% A3 (Network Rail, TEH(HS) 5 74

RSSB : A5/} A1 HA AAdH obd A 7|

L

EAST COAST Regional Managing
Director

Delivery Units: Kings

Cross, Peterborough,

Doncaster, Darlington

(new), Newcastle

| NORTH AND Route Finance & Investment HR Director Capital Delivery
EASl Directors x 2/3/4 Director Director
Delivery Units: York,

Middlesbrough (new),
Leeds, Sheffield

EAST MIDLANDS

Delivery Units: Derby,
Bedford, Lincoln

ANGLIA

}) Delivery Units: Romford,
Tottenham, Ipswich

S5 X928 = Mug U Network Rail DA T
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Infrastructure

Generic Route Engineering Director
Org Structure T |
m Route Infrastructure
Engineer
Route T Route
Engineer | Engineer
Infrastructure (E&P) Route Engineer (s&T)
(Track)

Maintenance Engineer
I Signalling Maintenance I
Senior Asset

+ Engineer
Track Maintenance Engi s (Track)

Engineer (TME)

Assistant TME Track Section Track Section Rail Management
Manager 2 Manager 1 Engineer

E&P Maintenance
Engineer

| Technical Staff
Assistant SM Assistant SM sM
(Inspection) (Production) (Ultrasonics)
Track Staff Track Staff Ultrasonic
(Inspection) (Production) Testers A

- AN AAJR} ol Route Engineer(=2<3 @39t TMEX 2#893)0]
o™, TME ot TSM § AlFZA(H%, newh o R FAE gl
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- Philippe Lorand, Director of Institutional Relations, Coordinator of the Asia Pacific Region
- Laurent Frechede, Head of Rolling stock & Energy, Railway System Department
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Philippe Lorand

Diroctor of lnstitutionsl Aaialjors
Coprdinatar of the Asia Peoilic
Hegior

Laurent Fréchéde

Head of Aollirg Mook & Eneigy, Be berary Stem Dopaatrenr
Aespninenhle b Matsizl Bouland et

e FEvwengee dis Dnegprartement Sysbeme Termeiains

16 rge Jean Rey - F-75015 Paris

Tel = 331011 4499 20 24 - sk 450G 1792 63549
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R

section of the track and the classification adopted are given
lowing regulations.

value T, calculated
2

Tw shall represent the daily passenger tonnage in gross tonnes
hauled
T shal)l represent the daily goods tomnage In gross tonnes
hauled
Ty shall represent the daily tractive unit tonnage in tonnes
(1)  shall be a coefficient which is normally equivalent to 1.15
and to 1.30 for lines carrying traffic with an axle lood of
20 tannes
Ky (1Y shall be a coefficient squal to 1.80
5 shall be a coefficient representing the quality of the track
with the following values :
S =1 Lines without passenger traffic or carrying essentially

()

The method of calculating the thearetical of traffic on a

in the fol—

amount

- The classification of lines shall be based on a theoretical traffic

In accordance with the formula

shall represent a theoretical tonnage expressed as follows :

which T
f1

3

v T

In the formulae below :

local passenger traffic

[

’oK

and K, shat| bs coat fents taking into account the

load and

capacity of the presant axles at the time.

= 1.10 Lines on which the passenger traffic includes trains
running at a speed no higher than 120 km/h.
S = 1.20 Lines on which the passenger traffic imcludes trains
running at more than 120 km/h but less than 140 km/h.
S = 1.25 Lines on which the passenger traffic includes trains
running at a speed of more than 140 km/h.
2. - The lines shall be classified into nine groups, according to the
value of their theoretical traffic, as indicated below :
Grou 1 T 120,000
P £ >
Group 2 120,000 > T 85,000
P fa =]
'
Group 3 85,000 > > 50,000
Group % 50,000 > > 28,000
Group § 28,000 > > 14,000
Group 5 14,000 > 7,000
Group 7 7,000 > > 2.500
Group 8 3,500 > > 1,500
Group 9 1,500 >
3. - a) The lines shall be classified track by track, but should Rail-

ways consider
necessary)
fication.

it advisable,
on the same

they may include two tracks (or more if
line or section of line under the same classi-

- d3(2009.2¢ 714

)
66T

l{,ll

c’/

l(.l

1 - Theoretical traffic
Line classification shall be determined on the basis of a theoretical traffic load Tf expressed by the
following formula:

Tf=Sv-(Tv+ Kt-Ttv) + Smi{Km -Tm « Kt- Ttm)

Where
Tv the mean daily passenger tonnage in gross tonnes hauled
Tm the daily freight lonnage in gross tonnes hauled
Ttv the mean daily tannage of fractive units used in passenger traffic, in tonnes
Ttm  the mean daily tonnage of tractive units used in freight traffic, in tonnes
Km & coafficient allowing both for the influsnce of the laad and wear effect of freight bogies, and
which normally comresponds to the following vaiue:
Km =115
and, for tracks handling heavy loads:
Km =130 for traffic based primarily on 20 t axle-loads (> 50 % of traffic)
o for = significant proportion of traffic with 22,5 t sxle-loads (> 25 % of traffic)
or
Kmi= 1,45 for traffic based primarily on 22.5 t axle-loads (> 50 % of raffic)
o for traffic largaly consisting of 20 t or heavier axle-loads (> 75 % of traffic)
Kt a coefficient that allows for the traction-motor axle wear factor, and is equal to 1,40

Sv and Sm ar= coafficiants that allow for train running speeds.

Sv relates to the speed of the fastest passenger trai

Sm relates to the speed of ordinary freight trains.

These coefficients shall be assigned the following values:

2 - Track classification

The lines shall be classified into § groups, according to the value of their notional traffic, as indicated
below:

Group 1 ... 130 000 tjj < Tf

Group 2.... 80 000 tj < Tf= 130000 )

Group 3.... 40 000 tjj < Tf= BO D00 tj

Group 4.... 20 000 tjj < Tf= 40 000 tj

Group 5. 5000 tj < TE= 20 000 tj

Group 6. Tf= 5000t

Sv (Sm) = 1,00 when V = 60 km/h
SviSm)= 1.05when 60km/h< V= 80km/h
Sv(Sm)= 115 when 80km/h< V =100 km/h
Sv (Sm) = 1.25 when 100 kmvh < V = 130 km/h
Swv = 1,35 when 130 km/h < V = 160 km/h
Swv = 1,40 when 160 km/h < V = 200 km/h
Sv = 1,45 when 200 km/h < V = 250 km/h
Swv = 1,50 when 250 km/h < v
T )
- UICE= 67) 53 AA
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—_ — LEGEND SPECIFICATIONS AND STANDARDISATION
projects Ringfence Cooper e,
Shared materials b
s RUs ket CONCEPT OF [\, RUS, keepers
Middle- Asian IS TSRS S ant ECls
Eastern projects
projects snsssesness PRI s CENc NN NS eEE NS NSRS soNSEEEE
REQUIREMENTS
T T— AND FUNCTIONAL IMs, RUs, keepers
A SPECIFICATIONS and manufacturers
sgg’;‘g;‘; -IRCHTECTURE
Standardisation DETALLED et
pisalors AN oo Lot
North Latin %
American American
projects projects
PRODUCT
DEVELOPMENT
African
projects
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(1) TRANSFORMING CITIES AND CONNECTING COMMUNITIES

- TRANSPORT-ORIENTED DEVELOPMENT, LIGHTER TRAINS AND GREEN CITY LOGISTICS
CREATING LIVEABLE CITIES AND CONNECTED COMMUNITIES

(2) ENERGY, TECHNOLOGY AND INNOVATION

- A LEADING ROLE IN THE RACE TO ZERO CARBON AND THE RENEWABLES REVOLUTION

(3) INTERMODALITY AND THE SEAMLESS CONNECTION

- RADICAL INNOVATIONS IN PHYSICAL AND DIGITAL CONNECTIVITY WITH OTHER MODES
FOR A DOOR-TO-DOOR SERVICE

(4) CUSTOMER EXPERIENCE

- THE CULTURAL TRANSFORMATION FOR RAIL TOWARDS A MORE CUSTOMER-FOCUSED
SERVICE FOR THE CHANGING NEEDS AND BEHAVIOURS OF FREIGHT AND PASSENGERS
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(1) Stabletrack - Track Stability and prevention of buckling

(2) BRD - Broken Rail Detection

(3) RFID+AVRIS - RFID tagging for Track Components + Automated Video
Railway Inspection System (AVRIS)

(4) D4R-Bridge/D4R-PT - Harmonised methodology for drone use

(5) ROB Inspection - Robotic based Inspection Sensor Monitoring Switch and Crossing (S&Q)

(6) RERA-Rain - Resilient railways facing flooding

6 OPT-In Project
L UIC AA a4 ol Sasis AT7HA] ol9lo] FUEo] WA
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SNCF

- Alain THIEBAUT (Head of LGV Division)

Frédéric TERRASSON (Head of Track Maintenance Subdivision)

Thierry VICOL (Head of Onboard Measurement Systems Section)

Romain GAILLARDON (Head of Rails-US Section)

Marc LEDET (AHH FX|E= HZ7), Eric HOULBERT

- Mme. Anne ROLLAND (Head of International Synergies)

M. Bruno FORTIN (Dputy manager of the delegations and protocol division)
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Classements des
voies et cycles de
maintenance
associés
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Groupe 1 Tf > 120,000t Tf2 = S(Tv + Km.Tm+ Kt.Tt)
Groupe 2 120.000t > Tf > 85000t |- Tf2 : Fictitious traffic, to be compared
‘ — ‘ to the UIC groups, which represents
Groupe 3 85,000t > Tf > 50,000t fictitious traffic, calculated by taking
into account the tonnages (passengers,
Groupe 4 50,000t > Tf > 28,000t goods, traction), the speed effect of
Groupe 5 28,000t > Tf > 14,000t passenger trains, and the weight
effect of goods traffic.
Groupe 6 14,000t > Tf > 7,000t |. s : Coefficient reflecting the speed
effect of passenger trains
Groupe 7 AV ou SV 7,000t > Tf > 3,500t - Tv,m,t : passenger tonnages, goods, traction
Groupe 8 AV ou SV 3,500t > Tf > 1,500t - Km : coefficient reflecting the weight
effect of goods traffic
Groupe 9 AV ou SV 1,500t > Tf - Kt : coefficient set at 1.4

- AN QPEE FAATE THEsH] ARSEe MY, TSl E e
HolBHE o] &3l AEFFS vid A4HA
- FART aE84e 1Yt AESHE H4A G E S0km=E HF
X

- A2 TIE M B

FART HEH 4 4o FRE(EFE
()

, AAIES st ol o] 45Fo® AR E A Us

<ol FRES Aot =25 i Yk
SsETE k)
CHEA] FHO| 2ASI=0 0|&5240| M2 F2 =M
. OtX| =HX|Y (Greater Paris Area)

Haute Performance =

Mass Transit

. QEA|IZE Ol Al 2320 Bte X9 &
(High Performance) |~ " | | , EBFOE 1SS
Standard 1 CANAEC Yo HEFES 7AXl(Best quality in practice)
5 A2 RAEHE2 2Xs £2
S8gIaTt Me LM (BHARM T
O XT —
Standard 2 || gxiB+ B8 AMHBTEZ Fo 2EE 4T




HAXHCE =
£d F=XE
0l = (Predictive)stOd,

R

=

=

X| 2 ==(corrective maintenance) :
Che O|Z(forecast)E $+dSl= [SAELHCH= Eotx

/012 R X| 2 2=(predictive preventive maintenance) :

o
ST

Ef 7|8t Ol 23 X| 2 2=(conditional preventive maintenance) :
o<

=

SO

- TN o2 X| 2 2=(systematical preventive maintenance) :

- BL{EZE(Monitoring): O 4-RA[=4= ArO[Of It

- Of
. A}

ol
nd

S

=
—

J

10

==

e

ot7| Hof

AP o =3t mtajo =

ey

=
=

al

THOM 2o H4
VS

= ZH[Of BOtA]

At
o

T

et AL A

=

=

. ZEJF 5 Of

-

-HE

I

Ho

ojru

T
IH

A

of whaty At

7o:|

olo

ol

10

3

QX RAXIL ME2E mebst

X0
Pl
o

Ol
Rl

.|

Al

gl
KF

St A=

oo

Of

oju
ujo

- @AtLE 2E7t

- Shunter(8XHAQI0| AFRL|=

EH

OlsH Ol&

OlsH Ol&

H =

H-AE

N

KH

: 8F 138

=
[¢}

T

=
=

J

2

4_‘;—‘_/\]

!

73

]

Rl

: 55 13] / £EH,

: 160km/h ©]

L

o

477 A%
7 T
2, olgul 5

Z]
- A



v}
e,
o2
ML
Ho
o
o2
ML
i)
P
oo
&
o
o
lo
u
-
H

- SOEA . RE &M 1 13 FH
- ZZOEY UIC U250 et Tt EA HE
-5, 2 E o, AER2Y e 2L RS VIHeE HyFI| 23
TSEHYY| - YA ANHINAL Y Zg/aE0] 2dE X
- ZSOEY F7
ot ASF7((EAl /7 o - 1552 % 6~9F 00t E4)
dotEl A5FI((Fo2E / ol - 1822 &R, 4~6F 00t B
A=EH A= 7+

- UIC st &
L 22 - 220km/hE 7|EoR B
- UIC §8: 1~458, 5~658 = 2%9|/¢¥, 7~955 = 13|/14

- IEME2 UIC S22 HESHA %3 : 152 132 HF
- 220km/h O| & Q1 D&M - 2708 13|, 7t&5 &= 150t 53
-V < 160km/h
- CHOPEONY S8 2 d, MOEie 582 MdE
- 160km/h < V < 220km/h
- ChopEab AOoE oY 53
- 220km/h < V
- CHOpE O Ao Y 58 + 75 £

A R AEA

® UIC 714 7|& U}l MREZ 318
~ MESIF ZQA, I oiHS 2 WEE + A=

@ U=2Se 2| CHE UL, H=dE
- dZ2Sen U748 E4E&EE SitEr AE+EE )5 280ty d5-HE
A FAEL?|E EAM ASSH@ESh) G HE




(1 SYSTRA(ZZA) - 2& 232

QIR

O JAVEL®l 9|X]3F SYSTRAC] Wt A=5wA -8 TAHSNCF} %

2]
A4 8 gARs d&, IANSEE fAESs & 5 24

o xkAd ;(]_

= 1

SYSTRA

- Sarah Madjedi, Vice President, International Tenders & Services

- Emily Salazar, Studies Track Manager

- Jean Christophe Roussel, Director, Rail Infrastructure Department, Technical
Coordination and Tenders

- Olivier Gouin, MESEA(ZIAF D&EHE FX[E4 HEA
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Sarah Madjedi

Vica President Intemational Tenders & Services
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Recordings

Conservation of records
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machines

continuosly recording for track

Measuring
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Component

Life cycle

Rail grade 700

400 — 500 Moi Ton

Rail grade 900

600 — 700 Moi Ton

Switches

No specific data available

Wooden sleepers

Not of general use on high-speed lines
(expected life cycle of 25 years)

Concrete sleepers 40 years
Slab track 60 years
Fastenings 40 years
35 years(depending on its initial quality, the type of
Ballast

traffic, the number of tamping cycles, etc

P =
I1EEE HAAF7]
TYPE OF OBJECT INTERVALS
SURVEILLANCE OF INSPECTION W
UlIC1and2 | UIC3and4 @ UIC5and6
Inspection of turns Running track and OCL on foot 2 months 2 months 2 months
| Running track in front or rear cabin 2 weeks 2 weeks 3 weeks
| Switches and crossings 5 weeks 5 weeks 6 weeks
| OCL in front or rear cabin 6 months 6 months 8 months
| Line sides 5 weeks 5 weeks 5 weeks
. | Track level and éIignment fauits,
Recordings of including long waves:
- Track - conventional recording car
- OCL system :ballasted track 2 months 3 months 4 months
slab track 3 months 4 months 6 months
- vertical and lateral accelerations (axle 1 week 9 weeks 3 weeks
boxes and body)
| Geometry of the OCL 6 months 6 months 8 months
Wear on the contact wire 1 year 2 years 3 years

' Ultrasonic testing

: Corrugaﬂon testing*
| Recording of the ballast profile

| Switches and crossings

| Visual safety check (except for safety

critical dimensions)

| Verification of safety critical dimensions

| Detailed verification

1”year
1 year

See details in table 2C

2 years
1 year

3 years
1 year

See details in table 2D

AL
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Type of verification

1&2

Age of the switch

UIC Category

3&4

586

Cumulative load carried <200 million
tons

Cumulative load carried > 200 million
tons and <400 million tons

Cumulative load carried >= 400 million
tons

Once per year

Twice per year

3 times per year

Once per year

Once per year

Twice per year

Detailed verification < 3 years Once in the Once in the period Once in the period
period
>3 years < =6 years Twice in the Once in the period Once in the period
. period | .
> 6 years 1 year 1 year 1 year
| Visual safety check [ = 6 years 1 year [ year ] year
| > 6 years 6 months |1 year |1 year
Verification of safety | < 6 years 3 months 6 months 1 year
critical dimensions | | |
> 6 years 2 months 4 months 6 months
= =
=717 2t "4 F7|
Ultrasonic control with heavy UlC Category
equipment
1& 2 3&4 5&6
Before commencement of operations once once Once

Once per year

Once per year

Once per year

ZOEdE7171 72

E
=

Z(TOURS) ~ EEZX(BORDEAUX) T3t

- Systrat= =A% 300km(A=AH 600km) T+
AES zky 9loH, AE FARFES Ay
- AT EHE FA RS

A3t A A, 40% <]
N2('17.71 N5

Track Geometry
SGeneral

General

Track Geometry

Visual appearance
Rail Visual appearance
Internal defects
General
Precise
Turnouts

Internal defects

General
"ra .
Precise

Rail Fasteners

PSC Slespers

Ballast

Track Geometry Inspection

vehicle
VVork force

Track Inspection Vehicie
Vibration Acceleration of
Vehicles

Work force

“ehicle/car inspection

Ultrasonic Inspection
Work force

VVork force

Global safety check Workforce

Ultrasonic Inspection
WWork force
Work force

VWork force

WWork force

Vehicle Inspection

Twice per month

Every 10 weesks

None

MNone

Every 10 weeks
None

Once per year (Main lines)
Once every two years (Connections)

Every 10 wesks
Every 3 or 6 months
Cunce per year
OCunce per year

Every 10 weeks
©ne per year

Every 10 weeks

Every 10 weeks

Twice per month

MNon Concrete tracks

UXDEHEE QX ES HAFY
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1 TUM(Technical University of Munich, Sg) - 28 26
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TUM
- Stephan Freudenstein, Prof. Dr.-Ing, Technical University of Munich
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- Manfred Zacher, Head of Track Superstructure, Technology & Asset Mangement
- Robert Heinrich, Project Manager, Infrastructure Monitoring
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Dr. Manfred Zacher Fihore =40 80 13083572 y Rabert Heinrich
Mabia +49 160 57431156 i .

Technology and Asset Maragemen:  manled.zacherdeutschedahn com, Specialist/ Project Manager

Infrasmuciure Manitoring
Head of Track Superstsiume TETer a1
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Continuous Track Monitoring)

T34

/_ Condition monitoring in railway systems

wehicle monitors vehicle infrastructue monitors infrastructure
vehicle monitors infrastructure
InfrAsFrEnre. tnoniars Ve hicle CIM — continuous infrastructure
monitoring
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without CTM
(continuous track monitoring)

Relative Cost

with CTM

Costs for unplanned
maintenance

I:I Costs for planned

maintenance

E Cost for nonavailabilit
of track

1B

Cost for today Cost for today
maintenance nonavailability
of track

Cost for

Cost for
maintenance nonavailability

with CTM with CTM System
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