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Research Designs & Standards Organisation, Manak Nagar, Lucknow - 226011 &ia/E-mail: dtiohed rdso@gmail.com

#&a/No. TI/OHE/IRSDCL/2017 feei/Dated, the 31 October, 2017
To,

The Principal Chief Electrical Engineer,

() Central Railway, Station Bullding, Mumbai CST - 400 001. (Hl) Eastern Railway, Fairlle Place, Kolkata-700 001.

(i)  East Central Railway, Hajlpur-844 101. (iv) East Coast Railway, Bhubaneshwar-751 023.

(v)  Northern Railway, Baroda House, New Delhi - 110 D01. (vi) North Central Railway, Allahabad-211 015.

(vii) North Eastern Railway, Gorakhpur-273 012. (viii) North Frontier Railway, Mailgaon - 781 011.

(ix) North Western Railway, Jaipur - 302 017. (x) Southern Rallway, Park Town, Chennai- 600 003.
(xi) South Central Railway, Rallnilayam, Secunderabad-500 371 (xif) South Eastern Railway,Garden Reach, Kolkata-700 043.
(xiil) South East Central, Rallway, Bilaspur-495 004. {xiv) South West Rallway, DRM's Office, Hubli-580 028.
(xv) Western Railway, Churchgate, Mumbai-400 020. (xvi) West Central Railway, Jabalpur- 482 001.

(xvi) Central Organisation for Railway Electrification, Nawab Yusuf Road, Allahabad-211000.
(xviii) Konkan Railway, Belapur Bhavan, Navi Mumbai — 400614

fawa/Sub: Modification in OHE in connection with Redevelopment of Railway Station.

Hesi/Ref:(i) Railway Board letter No. 2003/RE/161/1Vol.III/Pt. dated18/22.08.2017.

(i) Railway Board letter No. 2003/RE/161/1Vol.11I/Pt. dated19/27.09.2017.
(i) IRSDCL letter no. IRSDC/HQ/Civil/01/RB/4487 dated 24.10.2017.

Vide subject and reference (i) above, Railway Board sent the revised Report
on “Modification of OHE in connection with the Redevelopment of Railway Stations”
prepared by IRSDCL based on the discussion held at Railway Board along with RDSO
and IRSDCL for examination of RDSO.

2. The report was examined by RDSO and recommendations were sent to Railway
Board for acceptance. Vide reference (ii) above, Railway Board has issued the
following directives:

(i) Last Para of item no. 2(d) of RDSO letter shall be revised as below:
“Encumbrance in OHE shall be kept in such a way that the clearance between
the lowest beam of station concourse and rail level does not exceed beyond
7000mm”.

(ii) Other recommendations of RDSO on the OHE modification in connection with
station re-development are approved.

(iii)Accordingly IRSDCL shall submit the revised report incorporating the changes
suggested by RDSO and RDSQ shall issue the report for implementation over
Indian Railways.

3. Accordingly IRSDCL submitted the report “Modification in OHE in connection with
redevelopment of Railway Stations-Version 6 dated 23.10.2017" duly
incorporating the changes suggested by RDSO vide reference (iii) above. RDSO
recommendations incorporating the Railway Board directives are reproduced
below:

(a) Standard height of contact wire shall be 5.6m.

(b) In order to reduce the height of Overline structure (station concourse),
Cantilever position under the Station Concourse as shown in Case II under
para 4.3 of the report, have been recommended by IRSDCL. It is acceptable.
However, along the track distance between the Cantilever and beam (distance
named as B) should be minimum of 1000mm and not 750mm for considering
rotation of Cantilever due to temperature variation.

(c) Overall proposed vertical clearance of approximately 770 mm mentioned in
the report is considered acceptable (It includes 20mm track maintenance
allowance, 250mm minimum Electrical Clearance and 500 mm additional
clearance; civil structure tolerance, conductor diameter is included in it).

(d) Encumbrance in OHE shall be kept in such a way that the clearance between

the lowest beam of station concourse and rail level does not exceed beyond
7000mm.

Réasén: PS-CRIS
Locatior:=hldw Delhi



(e) OHE gradient & Relative gradient, outside the overhead structure, shall be
2mm/m and 1mm/m respectively. Level OHE gradient should be maintained
under overhead structure.

(f) Minimum dropper length shall not be less than 200mm.
(g

~

Rail level shall not be raised (other than 20mm for track maintenance
allowance) and permanent bench mark shall be provided to indicate the
maximum level of track to be maintained.

OHE spans under concourse area may be selected in line with civil structure
design and may not be standard spans.

(h

~

(i) The design load for each support of OHE cantilevers shall consider two OHEs
of higher cross section (125 sq. mm catenary wire and 150 sq. mm contact
wire). The design shall have the following features:

(i) The insulated dowels shall be used for connecting the fittings to the
structure.

(ii) Locations, where drilling of new holes can be done for providing any new
support, shall be indicated in the document submitted to the concern
division.

(j) Anchor load of 2400 kgf, on beam structure as well as on the face of the
station concourse shall be considered in design of concourse.

(k) To prevent bird menace, appropriate measures such as closed sections,
RSJ/BFB drop arms etc. are recommended so as not to provide any space for
birds to make nests. Suitable arrangement for the cantilever support should
be done.

(I) To prevent monkey menace, the walls towards the trackside shall have no
windows and ledges etc. which can be used by monkey.

(m) Concourse design should not permit any possibilities of physical contact with
live parts (in line with EN 50122-1) and which eliminates possibility of
throwing any object on live OHE shall be adopted.

4. All the latest directives of Railway Board & RDSO for installations of OHE shall
be ensured.

As directed by Railway Board, IRSDCL report is hereby issued for
implementation regarding modification in OHE in connection with
Redevelopment of Railway Station over Indian Railway.

This is issued with the approval of PED/TI/RDSO.

el

(fies7 FAR a7 [Neerg) Kumar Verma)
fAeer(3reas-31)/ Director(OHE-D)

rDir r r

Encl: Approved Final Report of IRSDCL -Version 6 dated 23.10.2017

Copy to : 1. CPM/Civil, Indian Railway Station Development Corporation Limited, 4™
floor, Palika Bhawan, Sector-XIII, R.K.Puram, New Delhi-110066
2. The Executive Director, Electrical Energy (Management), Railway Board,
Rail Bhawan, New Delhi-110001



Ref: LOA no. LEAP/HQIT: ender/06/2017/LEAP/3962 dated 22.05.2017

Submitted to

Indian Railway Stations Development Corporation Ltd.
(A JV of IRCON and Rail Land Development Authority)

4th Floor, Palika Bhavan, Sector Xil|

RK Puram, New Delhi 110066

INDIA

Submitted by

LEAP Infraasys Pvt. Ltd.
SCO#25, HUDA Market, Sector 21A
Faridabad 121002

Haryana, INDIA

Submitted on

23/10/2017
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mmwwmmmw

1 Introduction

Indian Railway Stations Development Corporation Limited (IRSDC) is a Special
PwposeVehide(SP\omdenyofRaMysmdm(hwpoZm.ﬁmtm
Companies Act, 1956 in 2012

mwmmmmlmimmmmm.
kwmmmmmmmmqmm
Wmmm‘msMbMMMmh_m
the IRSDC has prepared this concept of development of air spaces above the railway
m.mmm“.wmmmulmmm.

mzskVOFEwﬂlbereqﬁmdhbeWmﬁnw&nIm«mmm
ovarmelradcspaeaAMisqumdmbecsﬂodomeowﬁmhfdbwing
aspects:

(a) Mm&numndgmamemmmm.mmmwmwmeemm
regulations.

(b) OpaingsinmecumsemsidasAnyspedqumemsforﬂndesignof
mm,mmlmpmwmwms(wmmgmmmwnon
the OHE / tracks).

(c) Addtassi‘glirdnmace:meboﬁundbeammdoﬁmanmgmshaﬂbe
swhasnotbproﬁdemyspaoefcrﬂnbirdswsﬂmormstasWsmm
safety issues with OHE. nmmbemed.pfdacﬁonmm.ﬂmdfa
catenary wires under the concourse.

(d) Earthing of concourse structure: lfthéOHE is hung from the concourse structure,
proper earthing requirement for steel / concrate structures,

(e)mmmmmmmmmmmm
as to allow the standard OHE equipment to be used. The holes / plates atc. shall
bepovuadsuublyhmemm.eenerdwmomymbe
suggested.

0] memmmonemmmommm/nmsmmmm
spachget&&nhﬁanm{a”owﬁsaspodwiﬂbehddadwhiedesiqﬁgm
concourse structure and it shall be possible to provide OHE even at locations

Vide LOA no. LOA no. LEAP/HQ/T: ender/06/2017/LEAP/3962 dated 22.05.2017,
IRSDC engaged LEAP Infraasys Pvt Ld. for carrying out the above study. Following
professionals worked on this report:

«  Sudesh Kumar
«  Anil Jangid

g

C Rant: LEAP Infra Pvt itd A A% ARAT <

APPROVED IN PRINCIPLE

e

For Director Seneral/F.1./R.0.5.0./LKO



Modification in OHE in connection with the Redeveiopment of Railway Stations
Final Report Client: indian Rallway Station Daveiopment Corporation Limited

This document has been prepared for guidance and cross reference to other standards
that would be atiracted while developing additional spaces above the existing stations
miuwkadmlplﬁ!mmmyhochcmmaam‘mwm
structures. Where RCC structures are contemplated for the purpose, the drop arms to
support the OHE will be required to be grouted in and suspended from the concrete
ceiling / soffit of the structure built over the track space.

This revised version (Version-01) of ihe reporl has considered the RDSO comments
communicated vide letter no. TIWOHE/IRDSCLI2017 dated 29.06.2017. The key
comment of RDSO is regarding height of contact wire, which has been suggested to be
kept at normal 5.6m instead of reduced height of 4.8m-5.1m considered in Version-0 of
report.

Further, RDSO has suggested the following cther issues:

+ Clearance between overhead structure and OHE conductor shall be 340mm
instead of 270mm (as per IR SOD, IEC, ACTM)

. OomedwhngmdiemshouidboomsidethMdeWm.mm
with contact wire height at normal 5.6m, the contact wire gradient will not be

encountered at most places.
IRSDC referred the study report to Delhi Metro Rail Corporation (DMRC) for proof-
checking. Vide letter no. DMR! Misc/8/4139 dated 14.07.2017; DMRC hes

provided their comments and in-principally with the design proposed in the
Report. DMRC have suggested to go for S500mm electrical clearance in view of civil

Version 2 of the Report incorporated suggestions of DMRC and was submitted to
RDSO. RDSO vide lstter no. TWOHE/NIRSDC/2017 dated 28.07.2017 issued further
comments. Followirig these comments of RDSO, meeting was heid in Railway Board
on 04.08.2017 and the following was in-principally agreed:

+ Normal encumbrance of 1.4m shall be attempted with max span permissible

* Reduced encumbrance of 0.9m is fine with span not more than 58.5m

* Further reduced encumbrance of 0.6m may be resorted with lesser spans (not
more than 40.5m) if site conditions so warrant

* A track maintenance allowance of 20mm is to be considered

* An additional electrical clearance of 500mm over and above the minimum
prescribed (as per ACTM, IR SOD and IEC) 250mm; hence the overall vertical
eiectrical clearance of 770mm (including track maintenance allowance) to be
planned. The addifional S00mm clearance will also take care of civil structure
tolerances and conductors width / diameter.

mﬁmmmmvmommmmmmm.Tmamnm
beenpmposedhmismpaﬂokeepﬂnnititmmhsigmdwerﬁnemuy
complying with RDSO and DMRC comments regarding contact wire height and
electrical clearances.

Vide letter no. TWOHE/GA/2017 dated 31.08.2017, RDSO has accepted the Report but
suggested to perform certain comections. Version 4 of the report has incorporated the
suggestions of RDSO.

The report has been finally accepted by Board (MTR) vide letter no 2003/RE/161/1 Vol-
IV/Pt. Dated 19/27.09.2017 with one change over RDSO suggestions. Version 5 (i.e.
current version) of the report has incorporated the Board orders.

APPROVED IN PRINCIPL
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2 Indian Railway SOD Requirements
2.1 Context

2.1.1 mmwma'M(m) 1676mm BG was revisad and issued
in 2004. mmrsmm(m&)mmwmmtoﬁm
Receuly(mrﬂACSﬁnAuQMS).RﬁlwyBoammidatadeﬂACSs
mmuawwmmmkﬁmmsmvof 3
1676mm Board Gauge”, marmmmmm(m 18 and 19) have

m&mmrmnghwmqumhﬂnhauum In fact,
the ACS no. 18m19doesmtdealwiﬂwerﬂealheigtuldemum

212 Thedeedle-lofmeSOD.whichisappﬁcab!ebNawthsa’lthmﬂonm
Eﬁwmmnu,mbmmbmm
Theparaga:hmfefmmmenﬁomdhmmmnmendmicalm

22 Height of Structures above Tracks

221 Pera1s: Height of Road Over Bridges and Foot Over Bridges

Para 1.8.3 (item 10(iﬁ)of8002004):\Mm25kVACtrmﬁmisMybbemed.
memh#mmhelgfnabovereﬂlevdﬁradiamoﬁmmnmei&mddeoﬂhe
center of track shall be:

2211 Para1.84: Minimmnhemofsu:hheavysm;aainceaeof

(i) Twmummmmamwwmm 6250mm

or within 40m from its nearest face or

{ii) Mmmbmmmmmmum
overhead structure

mmmmmummmmamm
rail.

222 Pam2.3(lﬁam90\‘$002004): HaighlovaaheadSmmmd:overdbvelina
passenger station

2221 Para28.1:0ftie rodsotanywﬁmousmveﬁnq

2.8.1.1 Forawuhdleomunonoﬂhersideofhmahack 6250mm
2812 Forawidmcﬂ370nmonaiﬁnrsideofmonmckm 5100mm
MwmﬂnnmhﬁnesmmMacdmhacﬂmis
notme!ytnbeusedoronmeex!sﬂngpﬂmaryﬁnesmid:m
not likely to be electrified
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2222 Para 2.8,2: Of Signal Gantry or Foot Over Bridge for a width of 1600mm on either
side of center of track

| 2.8.1.2 | Height above rail level | 8250mm |

223 The above provisions require that the minimum height of structure above tracks (for a
width of 1600mm on sither side of center of tracks) in station areas shall be 8250mm
for 25kV ac elecirified termitories, irespective of any other provisions.

224 Exira vertical clearance

2241 Extra allowance of 275mm of foreseen vide Note (3) under Para 2.8.1

“Extra verfical clearance of 275mm under overhead siructures and overhead
qupmeMMdechiﬁedsacﬂonorpmposadbbeWadonﬁkVacsysﬁamshaﬂ
beproviiedtoaﬂowtbranyraishgoﬂmckbpeﬂnitnndembacksﬂw&aa, ie to
muiwmwm.mmmwmmms
by using longer traction OHE mast.”

2.3 Electrical Clearances /,'?K

231 Para8.1 (ltem 1 of Chapter v+ot§g_q%{‘am Clearances

Vertical and lateral distance betwesn 25KV live parts and sarthed parts of fxed
Structures or moving loads / rolling stocks shail be as large as possible. The minimum
vertical and lateral eiectiical ciearances lo be maintained under worst condition of
temperature, wind efc. between any live part of the overhead equipment or
pantogreph and parts of any fixed structures (earthed or otherwise) or moving loads /

rolling stocks shall be:
[811 [ Long duration | 250mm
{812 T Short duration 200mm

Note (b) to Para 8 1 further requires:

Anubﬂnwnthbald‘stanoaon?OmmMnmmﬂybeplovidedbdmnmlﬁng
mmwmmmuammmdmm
m.mmmmmmmmmmmm
mm;gwmmnmmmammmmﬂmwybe
increased.

24 Minimum Contact Wire Height

241 Para8.2 (Item 2 of Chapter V-A of SOD 2004): Minimum Height from rail level to the

underside of contact wire:

8.2.1 Under bridges and in tunnels 4800mm

822 in the Open 5500mm {5600mm normal height)
823 At Level Crossings 5500mm (5600mm normal height)
824 In Running and Carriage Sheds 5800mm

APPROVED IN PRINCIPLE
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242 memmma.zmwhmeMIsop:

(i) Mm,makpmmbmmwmmmm
mm4.mmn&mw¢dcmm.wmm
8.2.1 above many be reduced to 4.69m.

(i) lneases,whereitispmpoﬁadbalawoﬁylmamﬁveorﬁolmgsmdcsnot
mmummmwmamm,wmmm
8.2.1abmnnybomdmdb4.54m.hbqauswmuisreaﬁdmmd
meﬂasmwmmbmmmm.m
be exhibited at the entrance to the same.

(iii) medwmmmmwum

(iv) Onmanvwﬁcdmwedlnmszahmshdlbe
mmmmamm&mwumm.
slevation.

{v) Suimleprasaibedgadmonhhdghtofmmaﬂ!bemvided
hwvbcﬂm&esewiresmatdmm

«nmmmmmwammnmmmemm
a standard height of contact wire of 5.50m. In case of heavy structures, such as
flyover bridges or Road over bridges, it is desirable to keep height of contact wire as
low as possible, consistent with the requirements of movement of Standard Class “C
Over Dimensional Consignments of height 4.80m.

2.5 Summary of Requirements

[ Minimum height of station concourse structure above fracks in station 6250mm
area for 25kV ac electrified territories

vmmdmmmmm 270mm
allowance)
Lateral electrical clearance 250mm

and 4.27m high) at mid e with

Minimum contact wire height (ignoring iower heignt Stocks viz. 442m | 4800mm®
ith pre-sag)

*The IRSDC'SWMMWMWMMNW
smnunes(nmigtnmaﬁanOB)md,mammew‘mwgmd&wmis
omuidemdasa;pﬁ@letoﬂmﬂaﬁm)ﬂnowhﬂwimhdﬂwﬂhavetobe
Mmmwmmmammhmm.

Hmvever.asperRDSOandDMRCmmmﬂnenﬁMmmwrﬂadwireheightand
mwdedﬁwdﬁmwbemidasdtoDsWOmmundUOmm
mspecﬁvely.lnmwmmls.mmissdmmaryofremmisasundx

mmmmdmwmmmmmm 7.0m (As per

area for 25kV ac elecirified territories clause 4.5,
Table 9)

Vertical electrical clearance (including 20mm track maintenance 770mm

allowance)

Lateral eleclrical clearance 750mm

memmae.mm 5600mm
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O_J\{\mw

~

Yant: LEAD Inf ma tokor Director Ceneral/TL/A N 5.0./Ik@ ~—> ==



ion in OHE in ca n with the Redevelopment of Ratlway Stations
Mqﬂ

3 OHE System & Requirements
3.1 Main Features

3.1.1  The standard OHE System used in Indian Raitways is having the following features:

Table 1: OHE fealures

1| Cu Contact wire area (cross section) 107 mm2

2 Contact wire weight per meter 0.852 kg/m

3 Contact wire diameter 12.24mm (107 mm2) |

4 | Messenger wire cross section 65 mm2

S Messenger wire weight per meter 0.5873 kg/m

% viessenger wire diameter 10.5 mm

8__| Tension in contact and messenger wire 1100 kgf*

9 | Automatic ing device 3

10 | Dead weight of ATD 735 kg

11 | Cantilever assembly dead weight 80 kg

12 | OHE Structure Spans (4.5m v 27m to 67.5m*

13 [ Contact wire sag mmmmg G 50mm* (67.5m span) ‘

14 | Encumbrance (generally) =~ 1.4m

15 | Contact wire stagger* | ST :l 150mm (on tangent)
7 200mm (on curves)

16 Rcm(ifgg_eg)_ype ) 4

17 Rc mgmgmmmmm) 0.652 kg/m

18

50kg
'TherevnaedpaamstarsasperRaﬂwayaoamwuo 2001/Elect(G)/170/1 dated
2211 msma(upoimdomhyomm

3.2 Speed potential

3.2.1 The standard OHE used in Indian Railways is considered fit for speeds upto 160
kmph. ThespeedpobnualofOHEsymnzsdetsrmndusingmemmﬁcdfumIa
for wave propagation velocity ‘c':

c=36% |- =36« ﬁc:
Pow Mew

{7 Tensile stress in contact wire

Pow Specific density of contact wire material
Hey Tensile force in contact wire and

Moy Mass per unit iength of contact wire

The maxi munopem&gspeeddnddndmm?b%ofmewavepmpagmon
speed. For 1000kgf tension 07rmn200mac!m0neafmlgmof0952kglm)
heoperaungspeedwudxs beabovazoohmh&longasmboptype
dropper is , the speed potential of OHE is not hampered. Minimum length of
such dropper is 200mm - 1 TR

APPROVED IN PRINCIPLE
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3.3 Contact wire gradient

331 mmmmuwmmns.emmmnmmuopmmum

crossings (refer Para 2.4 above).

3.32 The minimum contact wire under

height
pemittsdmto{ﬁﬂm(Pa_mz‘l above).
eorsiandasmonﬁnimwnhejﬂmbbbreom
over railway tracks.

M'M@mﬂm}h
However, contact wire height of 5.6m is
structures v

envisaged

333 Thecontadwimneedstobegmdedbdlowsmooﬁpmagaofbommﬁmmmmh
m%mmmmmemmn
dmwtduast?Ad'Prmmummmwms!w
25kV ac Traction” contained in IR ACTM Volume-Ii, Part 1.

Mymmmm«mmmmummmmm
shouid not normally exceed 3mm/m on mainlines and 10mm/m on sidings. In no
cass, Mmmmdmmmmmwmwm
than 1.5mm/m on mainlines and Smm/m on sidings.

mhmammmmmmmwmm
zmmews)mmomzz.nmsimmumm-mmmm
over two adjacent spans have been revised to 2mmim and 1mm/m respectively.

3.4 Encumbrance

mmwdmmms.om'mmmrummm
Secﬁaﬁngh‘agmﬁwzakvwmwmmmmAmvw.Pmn.n
is reproduced hereunder:

341

3.42 Para 9.2 Norma! Encumbrance

The encumbrancs shall normally be 1.4m

343 Para 9.3 Reduced encumbrance

mmmmmmwmamm

under over line structurs are:
Table 2: Reduced encumbrance under over line structure
(m)
W 2y -
1 63.0
2 58.5
3 54.0 ;
4 495 i
5 45.0 ) .0
6 |405 05 e 58.5
7 356.0 0.4 54.0*
8 1315 04 49.5
8 | 27.0 03 45.0
#wmmmmmmmmtm in a single span

APPROVED IN PRINCIPLE

LEAP Infra

Put 1 ¢d

_Far Director General

7

=\ 7

18750 /180

Na AR AR



Modification in OHE in connection with the
Report

Final

Redavelopment of Railway Stations _

Client: indlan Railway Station Development Corporation Limited

| the support

from the value given in column 3. The normal encumbrance of 1.40m should be
pmﬂedhabsmmhm“.mmmybemﬁsdh
such a way that the lowest point of the catenary does not fall between first dropper and

Note:
nominal pra-sag of contact wire
22.11.2016)

(i) The above values are applicable only to regulated OHE with upto 10cm
reduced to SOmm as per Railway Board letter no. 2001/Eleci(G)/170/1 dated

() Special droppers may be required in spans under and adjacent to over iine
structures

3.44 Para 9.4 Minimum Encumbrance

Normally, the axial distance between the catenary and the contact wire at the minimum
dropper should not be less than 150mm. Smaller droppers may be adopted in
exceptional cases. If the shortest dropper is loop type and more than 150 mm, no

restriction is called for. But if the dropper is without loop or of rigid type or less

345 Para 9.5 If section insulators are fo be

speed
than 150 mm, the overhead equipment is

deemed suitable up to 30 km/h speed.

Notwithstanding the above Pare of ACTM. droppers of minimum 200mm length are
proposed.

T

special designs should be evolved.

P

3.5 Electrical clearance from over line structures

351

The clearance study of OHE from over line structure requires consideration of the
following factors for determining the maximum height of contact wire or minimum
height of over line structure from rail level (ref: Treatise on Elecirical Traction
Distribution, Part IV Overhead Equipment, Chapter 7 “Clearance Study"):

Table 3: Elecirical clearance factors under over line structures

s
u&tzﬂﬁ

=i+2+3+4

4)

:
i
5
5
g

Minimum height of contact wire at mid span F=u+tvidiz

(Note: if the sum of SN 3 & 4 is less than long time
clearance, the value for long time clearance shall
be considered in place of sum of figures at SN 3 &

Sag of contact wire at mid span

Heigiit of contact wire at support

H=h+s

6

i

8 Thickness of conductor

8 | Minimum or desirable construction

mid (5+8+9)

distance between contact and catenary wires)
10 | Stationary height of catenary above rail level at h+t+d

depth (axal d

consideration

11 | Rise of catenaryfrom mid span to the point under ¥

APPROVED IN PRINCIPLE 01 %4
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MWWMWMM

12 | Erection tolerance e

13 thug b

14 | Height of catenary at p under consideration h+t+d+y+e+b
under mmwa-uuz@_

15 smnmmdmbmmmm z
and the 'y at the point under consideration

16 thmhmmhn'dmmmm h+t+d+y+et+b+z
(14 + 15)

Nunﬂly.hemwmmbmmdmmh-mmdm
mmmmmawuammmmm :
mmmm)mﬂbmwmmmmbbe
considered.

352 However, inmdsuﬁmdeﬂwlemM%ﬂqu
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4 Minimum height of over line station structure

4.1 General

mmmmmmmmmm

(a)SinplosihmﬁonvﬁhmmalOHEMManyspedalqummunderme
concourse

(b) Two cantilevers OHE under the station concourse structurs (with or without
terminations of out of run OHE outside the covered zone); OHE anchor within the
concourse region may not be avoidable in some cases

(c) A Section Insulator installed in OHE under the concourse area

(d) Level crossing within in close vicinity from the face of the station structure
(requiring normal contact wire height of 5.5m)

(e) Cmmmmmmmmimtsmmmeomsmm
Iessﬂ'an27m(meessilaﬁngmn—'standa'dspanmngemont)

4.2 Casel

421 Refer to figure 1a, 1b, 1c beiow for schematic (cantifever suspended from concrete
beam). -

Figure 1a: Cantilever suspended from concrete beam

APPROVED IN PRINCIPLE
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Figure 2: Vertical distance between messenger wire and bracket tube (op

310.68

Figure 3: Vertical distance between messenger wire and bracket tube top
4.2.2 The situation is analyzed as under:

Minimum permissible contact wire

e ¢ height from rail fevel (refer ParaJ:!:SOOmm —I

Consultant: LEAP Infraasvs Pvt | td M\O\\7 s PnaT e
£o7 Dirertor Genaral’

trmnen nen
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mwmmmmmmpmdm =1080mm

The minimum height of lowest portion of across the track beam from =5600 +
rail level 1080mm +

+

Td:lekmimundmpperlmgmsfavadmmmmmm-p«mwe

22.5m 21imm 185mm
27.0m 187mm 141mm
31.5m 245mm 199mm
36.0m 182mm 136mm
40.5m 228mm 182mm
45.0m 279mm 233mm
49.5m 211mm 165mm
54m 750mm 275mm 228mm

Noh:MeabovelsdeWadﬂomRDSODmmhgm_ErhOHHG/OOﬂS’Dmpper
schedubforeanpmsatstHEwﬁhequdenambmnceﬁM.m)brspeodupm 160
kmph

nkmmmmdmmmwmmmmm
dropper length of 200mm will be ensured.

424 V\ﬁmtfspermissueenambmme(Table48:ove).mdpre-eagvakm(asper
RDSODMQM.ENDHHW7&1M'WMMWOHE
inmoutoondiﬁmd107mm200metwire(9.750mﬂidcm)'.!heminimum
hdmmmmmseuxmmnmmwmmnwis

determined as under:

Table 5: Mi-mnun[ structure heig

m |sag | :

{mm) €
3 , L 3 . m_r.‘.'c | 800

225 714 7087 7187 7287 7437 7587
27.0 1 7091 7181 7291 7441 759
315 16 656 7196 7206 7446 7596
36.0 22 s 202 7302 7452 7602
405 | 29 #3285~ 7308 7459 7609
450 37 7317 7467 7617
485 | 45 7936~ 7476 7626
54.0 55 7485 7635

Nou1:1heabovenmimheigmofovufmm&somsewaﬁvetomemmof
lower value of pre-sag (max 50mm instead of earlier 100mm) to be considered as per
Railway Board letter no. 2001/Elect{G)/170/1 dated 22.11.2015.

APPROVED IN PRINCIPLE
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Final

43

431

Note 2: Contact end catenary wire diameters (total 28mm for both, assuming
150mm2/125mm2 conductors as most onerous case) are assumed to be covered in
additional 500mm electrical clearance.

Case il: Innovative designs

it is possible to innovatively design the OHE support under the concourse struciure
for reduction of over line struclure height
Refer to figure 4 below

Figure 4: OHE Support design for reduction in over line structure heignt

This design will require consideration of additional bending moment on the OHE
mm,mmmmwmy.mwmm.m

4.3.2  In this case, the cantilever support point is kept some distance away from beam.

433

Since the additional vertical space (800-1000mm or so) is available in the non-beam
region of the structure, the vertical distance (310mm) between messenger wire and
bracket tube top (refer figure 2/3) need not be considered from bottom of the beam.

Further, the catenary will sag a bit away from its suppart point, and hence the 500mm
clearance (betwaen messenger wire and beam bottom — ‘A’ in above figure) will need
to be measured from its actual position rather than suspension point location.

For B = 750mm and 1000mm, the sag of catenary for various spans (this is
independent of encumbrance) and reduction of vertical distance raquired, will be as
under:

For Director General T.11/R.™ 5.0./LK8, \319/)/

Canciultant: | FAD infrascwe Dt | 14 Aonn ARTe
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QI O[] =]

mmm»ammmmmmmmmm
Mummmcma(mm).m,w(wm
Equipment) of Treatise on Electric Traction Distribution issued by IRIEEN.
mhmmemam4m).wmmm
mwammmmmmmmmmh
maswuu(mmdemdﬂmmbehremm
wire top and beam bottom):

Table 8: Minimum overfine structure height with various spans and encumbrances

P e p --,,,.jfﬁ AR e b oo 2 R R LN it Ryt = :‘-“
SARTIRY, z o 3 ixs ’ b s o RS vy &\ et
m) | i d IS Kh, §
e 400 [ €00 | s |
225 7 777 6877 8877 7127
27.0 11 6781 6881 6981 7131
315 18 6886 6986 71386
36.0 22 5892 6992 7142
405 28 6998 7148
450 a7 7007 | 7157 7307
485 46 7166 7318
54.0 55 7175

bwervabeofm—sag(maxmmmimaaddeadiuwmmtobemideodaper
Railway Board letter no. 2001/Elect(G)/170/1 dated 22.11.2016.

mzcmmmmmwzammmm.mm
1mmmmmxmmm)mmnedmmmm

APPROVED IN PRINCIPLE Uz%/
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mabovemnmmmmmm be reduced to the extent of sag of
messenger wire (Table 6 or Table 7 above).

4.4 Track raising

Aspuummwmmsocmmgammmbwmw
MWWMammWhMMNMm
interlinked through crossovers, platform heights fixed and raising of is
mymmhmamwﬁdwmm;mmm
mwdmdzmmmbpmmfwmonemm

However, a track maintenance aliowance of 20mm is considered.

4.5 Conclusion

451 Besedm&ndioveelaboraﬂm,meCaselldesimmybeadopwdforstaﬁon
mdevdwmmmmalwepmmninhwmmnmm
MMWWMMM)MMWNWI
mwmmmamwwamu
upto 300mm permitted as per ACTM). The table shows the various scenarios:

i

| 22.5m | 600mm | &S77mm 7000mm 525mm
27.0m | 800mm | 6981mm 7000mm 492mm
31.5m | 600mm | 6886mm 7000mm 442mm
36.0m | B00Omm | 6892mm 7000mm 369mm

40.5m | 600mm | 695Smm 7000mm 298mm
45.0m | S00mm | 7307mm 7325mm 533mm

49.5m | 900mm | 7316mm 7325mm 444mm 821mm
54.0m | 900mm | 7325mm 7325mm 331mm 815mm

mshmmhyadﬁdeMm(mmmm).mwim
wgﬁme?mMoedmmdedmahemmmemmqum

m\uimmawni-

mmmwmm&ovcismmwmwmﬁm
beam bottom comer (refer figure 4, dimension A). The electrical clearance of cantilever
mﬂyﬁmslabwmbemvmao&n(tbpmafbeam)mvaﬁcaidmdionand
1000nmhlateraldredim(dmmi_on8hﬁgwa4).

452 cmlmmnmmmmmmmnmmmmmem
hmmmmuMhdmmmmmumm

some stations as per local requirements. Computations for case | have not
boenglmheteandwhuwercmllstobouud.ﬁncmuhﬁommybo
done following the principles given herein.

o
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5 OHE span design

5.1

5.2

Standard designs for OHE spans

Indian Railways follow & standardized OHE span lengths from 22.5m 1o 67.5m with
increment of 4.5m.

MWde&mbﬂmﬂthmhmd&sm.

wspmmbewuhedauaspwh” in
CWZ(MM.MN(MMEWNTWWM
T by IRIEEN or direclly derived from RDSO drawing no.
ETI/OHE/G/00173 mentioned

for 40 and 50m.

20m 225 7.75 7.75 2.25
30m 225 8.25 9 825 225
40m 225 B.75 ] 9 875 225
50m 225 4.75 g 8 9 4.55 225

APPROVED IN PRINCIPLE
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6 Earthing / Grounding arrangements

6.1 Structure Earthing

mmmmmﬂbmmaswwmd,mm
mlssoé ‘shwm dmmmmmummwmm
’ etc.

6.2 OHE support earthing

62.1 Normally, hOHEMambmdadmrais(rehmm)andhammyvmm
puncture will lead to completion of circuit and tripping of relevant circuit breaker.

622 mmmmmmmmwomm,(mm
stc.) is not feasible. W,meuhw#oofmabeﬁon'rm’y-mhba
mwmmzmwm&amaﬂuuomm
m.(dmpm)awmmoms@mmm

-1/1&__/“ o 1 r\\\

x )

Figure 5: Earth wire for OHE structure below concourse

623 Fm,mwmmddﬂueﬁummmm&mamm
adequate redundancy of earth connections. See the schematic balow:

=
— = i
= 1 ! v T i
s 1 —
. Station |
, Concourse ,. |

Figure 6: Cross connection of earth wire for redundancy
~ APPROVED IN PRINCIPLE o
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mmmmnmmmmwmummmmmw
with earth terminals brought out in either side for construction to structures.

624 Muummm,mdmmm.mmmmm
3.5.7mdP“QOd,Rﬂsoco:hNo.ETWkEﬂ1(ﬁM)'MhBaIﬂngmd
mp,fa-zawac.msmommamw

Para 3.6: Mode of Connection of Bond
Para3.6.7:  The cross section of an earth wire used for bonding traction masts or

Structures or supports or the metallic parts supporing the traction overhead
equipment in a tunnel or in double rai-track-circuited section shall be not less than 50
2 :

Para 4.0: Bonding of metallic parts inside a tunnel
Mmmmwmmm, which form parts of the
Supports for the overhead equipment, shall be run inside the tunnel. The sarth wire
sha?boccnmdsdﬁoanea:&aswelasmwpbmnrwadwmmm
the tunnel. in case, all the rails are track circuited, the earth wire shall be connected
baneerﬂudbowondsﬁummwm If the length of the earth wire exceeds
1000m, the stipulation in regard to making it electrically discontinuous as contained in
cClause 3.8 shall be followed.

625 mouemuoo-mmmmisameimuarmmel
in respect of earthing of OHE support structures,
Capacily of 93.3 sgqmm AAC (All Aluminium Alloy Conductor) conductor is similar to

50 sqmm of copper. Hm%.SmMC(«WACSR)Mmm&ybe

6286 mmmmmmummuammm

Conformance to IS standard IS 398 (Part Il) (latest revision)

Composition 19 aluminium wires also of 25 mm
diameter each

Overall diameter 12.5mm

| Linsar weight 0.257 kgimeter

| Breaking load 2657

Coefficient of linear expansion a=18+10"° per °C

 Elongation factor A=132+10—

Resistivity 2.8264 y0 em

627 TheFrAmbodystuauQMMemem(ifusad)MalsobeW
by bonding it through the ACSR earthing conductor as above.

6.3 Steel girder concourse structure

8.3.1 lnmmmismmmm,mmn
wqﬂmdfwbuﬁwgdﬂestedshm.hhism.refaumismw
Para 4.1 and 4.2 of RDSO Code No. ETUOHE/71 (11/90) “Code for Bonding and
Eﬂﬁngfw%kVac.SOHz.Sing!ePhaseTredienSysun':

Para 4.1: Bonding of Overiine structure
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7 OHE loading for structure design

7.1 OHE system weight data
The following are the OHE weight data:

SN|  Description

|
g
E

3
!
i
:

4 Earth wire weight
5 Cantilever v
6 | Weight of maintainer with tools
7 | Section insulator weight
8 | Cutin insulator weight 5 kg
9 | Drop arm bracket assembly weight | 148 kg DA length of 2375mm
with SPS e with RSJ (8x67), having
L unit weight of 53.39%g/m
s considered
10 | Spreader bar weight with SPS | 18 kg 1250m length, C channel
{each) £ ) &S 150mm x 75mm

7.2 Cases considered

The onerous case could be installing two OHES on support (one normal and other out-
wmn)wmmmmmammmmouemw-h
insulator.

The situation of OHE termination with ATD inside covered area is not foreseen.
However, OHE termination with FTA arrangement either on face of station structurs or

mmembwnmympmuewmm(mmms
not recommended).

7.3 Loads for 40.5m span

7.31 Vertical loads

Cantilever weight (2 nos.) = 2 x 80 kg =120kg

Maeintainer weight =100 kg

Cut-in insulator weight =2 x 15 = 30kg

Drop Arm / Spreader arm (2 nos.) / SPS weight =182kg

Total vertical load =165+120 + 100 + 30

(ol

Nt % Ane e

[ LEAP Inf Put 114

=\ ‘\U\\

For Disector Ganoral/T.1. /2.7 3.9 /140



7.32

733

+182

TMWMMMWOHEUWMZI 597+81 = 678kg
| 125mm2)
| Add extra for unforeseen 25
MWMmoﬂsmmmwhm»w‘mh&
onerous than the above one.
Mmmmmyhm“wﬂm@;mm(m
mdwm)m&mmmmm«mm

Transverse loads

Raddbeddato_thage’r(mmofbmmmm =38.5kg
contact wire = 1000/40.5 x (2°0.2 + 2°0.2) = 18.75 (for
_each) ¢
Ratﬁalloadasbstaggudm%ismt =0
considered as that OHE can be taken terminated in
line on concrete beam
mbad(miduiwgwkﬂ‘p‘tmdﬂel@rnz,tﬁm = 4*Span Kg
capacity OHE, contact wire diameter 14.5mm and

catenary wire diameter 14mm)
= 1.05%0.75%(0.0145 + 0.014)*178*Span

Noh:hkﬂdewayOHEs,henwwieismtsbmerwWy.Mh

maysysiams(stmDFCCIL)me”N wire is also staggered. For future
FTA load on beam =k

Wi iAY
FTA load on beam structure ( on concrete beam) = 2400 kgf (in
wmm).mm1mwmmmmmm

meimmecf150mm2/125mnzcuﬂa_wmaym1hhndmmedbym
wim107m12185mmzembimﬁonis1000kgleechl.e.mwm

Mﬁm,mMMdOHEMuM,dsobem

7.4 Loads for 54m span

7.4.1

Vertical loads

OHEM(Zno&]=2x|5_4x(1.6+0.437)] =220kg
Cantilever weight (2 nos.) = 2 x60 kg =120
Maintainer weight =100 kg S
Cut-in insulator weight =2 x 15 =30kg
Drupmme'rm&noa.)lw =182
Total vertical load =220+ 120+ 100 + 30
+182
=852 kg
Tohlmiculloadwmmghmd‘IyOHEﬁﬂ)mmzl 6524108 = 760kg
125mm2)
Add extra for unforeseer 25kg

memewmonemiﬁandsedimhsulamrwedinmepanwmbelm
onerous than the above one.
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742 Transverse loads

743

Radial load due to stagger (200mm) of both catenary and | = (approx.)
contact wire = 1000/54 x (2°0.2 + 2°0.2) = 14.8 (for each s

Radial load due to stagger of out-of-run OHE is not =0
considered as that OHE can be taken terminated in
|_straight line on concrete beam

Wind load (considering wind pressure of 178 kg/m2, high | = 4°Span Kg
Woﬂamwumm

catenary wire diameter
| =1.05%0.75%0.0145 + 0.014)*178"Span

m:hlmmmyou&mmmhmmmmmm
mmm(mwccu)mmwmhuwmm
mldawmmnmm&mmww&burgm.

FTA load on beam
Same as in Para 7.3.3 above.

7.5 General note

7.51

752

753

OMMMWEMWM,NMMWMW

The loads shall be considered as follows:

(a) wmwemzm&mmmmdmmu
not the same is currently having 2 OHEs:

(b) For every 5 tracks or part thereof, FTA load for one track shall be considered in
desimdeoncowse.%canbeinmyofhetmdcs;

mmawmmmwmwmmmmmw.
Tm@simshd!havelhefbwmfaahm:

(c) The doweis shall be insulated

(d) Maintenance instructions shall be given i.e. how the repairs / replacement work
Mbedun.Thisslnﬂbeesssnﬁaﬂfemofdedg:mdamﬂm
mamalshanbeprepaedmdhmdeaovermTRDDepaﬁneminDMsion
responsible for maintaining the OHE

(e) Locaﬂonswfmadﬁirmofnewholescanbedmeforprowmngmymwsuppon
isallmnedshdlbedeﬁylndeeﬁsdinﬁemairﬂenamemama{
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8 Bird menace

VWWMWWMMmmmmu

Ref: ACTM Volume I, Part I, Appendix 1 *Principles for fayout plans and sectioning
diagrams for 25kV ec traction

Para 21.2 Where adequate clearance is available, the catenary stould be
w»ubmmMmmmMMbmm
mdwmmm-wmwmhmmwﬂw
parts.

Nlmwmwmmmmm“hmofmmcu
inspedlonarndnﬁligaﬂmnmreé(e.gmovhgthebirdmm)wy.

(a) nmmmammmm& birds to sit or make
nests, such as concrete beams / slab system no ial precautions are required

(b) memmmﬂmsmsﬁmmmmginmseofm
pl?alegirﬂerslmssesetc.fwwingmesmybeappﬂed;

a mmmummwmmwmnauosed
section

(c) DmpdeSJIBFBseM, ; mmmwmmlw
drop arms shall not be used.
e LA

(d) Some manufacturers have mm—um nesting device (e.g RIBE and

Siemens), which may be considerad ,Mlngonstaymdhwcdhsm

APPROVED IN PRINCIPLE
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q 5

.

gy

U | i

SN e =

= 2 ~

' Py '
7 b}

Figuwﬂ:Emmplesofobstadwabng&esidosofstandingsufaceshpwticams
forprobcﬁonagainatdredccﬂadwhenﬁvepaﬂsmmeomsideofvemdssorﬁve

- ;J:yrts of an overhead contact line system for high voltages (figure A 2 of EN 50122-1)

1-mmmwnwomm7ﬁmﬁrglodagmdprmwoan3XudoﬁmdinEN

2 — mesh screen with @ maximum 1200nvnznnshsize(canalsobesalidmdwign)
S-Mﬁm.ﬂmhcomtmwon(mnalsobesoﬁdwaﬂdesbn)

4 — side view

5 — front view

6 — pian view

7 — contact wire catenary line fesder

11— half pantograph zone

». Sile

: LEAP Infra Put 144 Mesan AnsS

_APPROVED INl PRINCIPLE

e

For Director Genzral/T.1./R.0.53.0./1K0

a



Moditication in WEM@MMMMWRWM@BAM[M&

Figure 13b: Birmingham Railway Station
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10 DMRC and IR practices

10.1 Tughlakabad Station Example of DMRC

10.1.1 Tm&mmb-mmmmmwwww

tracks. Figures 14, 15 and 16 show the aclual photographs of carttilever / OHE
suspended from the structure above the tracks:

hgun 14: OHE suspension arrangement at DMRC's Tuglakabad staﬁon 1)

i LT

. For Ditectar £T1 RN S0 47N
C LEAP Infra Put It
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Figure 15: OHE suspension arrangement at DMRC's Tuglakabad station (2)
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10.12mmmmmmmwmmmmmzm
development / redevelopment projects, accessible earthing wire is recommended
from the point of view of maintainability.
10.2 Over line structure clearance guidelines of DMRC
mmcsoommummmm

| 4388mm ==,
| 5000mm* o

mmmmm(wmm)mmmmmwwinm

open is as under:
1 Contact wire height | 4388mm
2 Minimum encumbrance S00mm
3 Maximum design electrical clearance S500mm
Total height 5788mm
= e ‘Say 5800mm

10.3 Some Indian Railways example (Mumbal Suburban)

OHEwspandedﬁunovenmcmwsemmsbeentmdmmivdym
Mumbeis&rbmmcﬁoqupthummvﬁedmhrm-

C L LEAPR infr: Pt i e =
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4 L

Figure 18. Nerul Station of Central Raitway (2)

Figure 18: Khargar Station of Central Railway

APPROVED 1% PRINCIPLE
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Figure 20: Belapur Station of Central Railway
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11 Recommendations

(o Ly

mmwmdmmnmmmmm-wmbewasmmm
(which exceed the IR SOD requirement nm) for spans | m and within

CmJldu@(PntS).THs‘ﬂﬁfﬂmhnWtM&MMbrW
design (Case-f) and for different

M'mawmmmﬁwwmmaﬂwmu
wmmummmmmmpgo(mahmc.d
siWsorwdvﬂwmm)deiswngnofOHE

All other relevant guidelines as contained in SOD, ACTM efc. regarding OHE system will
need lo be i

The summary of recommendations is as follows:

(a) W«mmmmammmmmwm
Ilmmmmcbmmmmahmndmw
beam:

et = ==3 = n : = E—— g
[ Upto 40.5m Minimum 600mm
40.5 < Span < 585 . 7325mm
| More than 58.5m 1 _ R j‘a_fi.\‘ 7850mm
For Case-I design, the following 'iﬁﬁmiwmmmmam
lowest beam: : »@

— T e R

Upto 40.5m Minimum 800mm 7310mm
40.5<Span<585 Minimum S00mm 7635mm
More than 58 5m 1400mm 8165mm

'Emmbmnceinmﬁd\dlbekeptmsumawaymﬂwdmmmubm
dmwmmmmmmm?@m.

Thevaﬁousissuesrelatedwﬁsheidimelebomtedin&cﬁm4ofmm

(b) D&md%wmzmndesm(asebthde)mayba
adop(edlnomwtoopﬁmizelminhnizemedvﬂsmmhdght

(c) onEmhmmmuWhmmmmmw
neednomecosmtybestandedspmmly.

(e) TMloadsfordvﬂsb-ucturedesims:albeconsideredasfouwsz

a m@wyOHEwmzobEsMbeews‘dersd

for all locations,
whetherwnotmesmismmymmzol‘-!&:

7’6\\d“7
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b. For every 5 tracks or part thereof, FTA load for one track shall be considersd
3 in design of concourse, which can be in any of the tracks;

(f) The design of suppart brackets shall be got done by IRSDC and duly proof chacked.
The design shall have the following features:

7 a  The dowels shall be insulaled
b. M‘mmmwmiaWNMIM

support is allowed shall be clearly indicated in the maintenance manual
(g) Bird menace: Appropniate measures such as closed sections. RSJ/BFB drop arms
elc. are recommended such as not to provide any space for birds to make their nests
or to sit as far as practicable

(h) Monkey menace: The walls towards the tracksides shall have no windows and shall
not have any ledges etc. that can be used by monkeys {o move.

(i) Concourse design which do not permit any possbiimdphysicalemmdwnhlwe
pens(hlinemeNE\mzzA)mdM possibilities of throwing any
mmmmwmmuwmmeamm_

() gnﬁémdmmmmmmmmmlmwm
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