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METRO RAILWAY

SCHEDULE OF DIMINSIONS - 1676mm GAUGE RECTANGULAR
BOX TUNNEL, CIRCULAR TUNNEL, SURFACE & ELEVATED
STRUCTUKES.

L

The dimensions given in this are to be olserved in all
new Metro Railway works or alterstions to Metro Railway works
on 1676mm gauge, unless prior sanction has been obtained from
the Heilway Board through the Commissioner of Railway Safety
to execute works which infringe the schedule.

CHAPTER - 1 GENERAL

( See Diagram No: 1, 1A, 1B & 2)

Spacing of tracks :

1. Minimun distance centre to centre of tracks. ... 3500mm
Note: See Appendix 1 for clearance required
on curves.

Curves:

2. Minimum radiuvs for curves

ag On main running lines generally ’ - 300metres
b) On main running linec at ) ‘
difficult locations. ‘ «o. 200metres

Note: For relation of speed to curvatures, See Appendix - I-.
In case there is difficulty in providing the full
_super elevation as shown in Appendi» I, the same may
be reduced subject to the condition that the cant
deficiency should not exceed 75mm, S S

Bridges: .

3. Bridges must conform to requirements of Chapter VII of
the Rules for the opening of 2@ Railiay or section of a
Railway for the public carriage of passengers with
appropriate standard of loadino for Rapid Transit System
(E%S) traffic.(See appendix I1l1 for loadins ctanda and Desig:
" criteris fer elevéted structure carryine RTS track).
Buildings and Structures:

4. Minimum horizontal distance from centre of track to any
structure except a passenger platform for heights above
rail level in straight track(See Diagram No: 1)

i) Upto 25mm o 1005mm
i1) 25 to 50mum .e. 1235mom increasing to 1240mm
1i1) 50 to 600mm ese 1661mm
iv) 600 to 2460mm cee 1661mm increasing to 1720mm -
v) 2460 to 3250mm ess 1720mm decreasing to 1705mm
vi) 8250 to 3412mm - ... 1703mm decreasing to 1616mm
vii) 3412 to 3510mm .ss 1618mm decreasing to 1436mm
viii) 3510 to 3875mm ... 1436mm decreasing to 43%m :
4x) 3875 to 3895mm . .b. 43%mm ¢ e ot |

W)
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Notle:
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(a) The fired structure line for curves should be as
thovn in Diagram No: 1A or 1B,

49/111

(b) The term 'structure' covers any item incluoing light
ones like laduers, isclated posts, cables etc, erccted

alongsive the tracke.

(c) The term 'structure' however excludes the Third Rail

and its shroud alongwith supporting arrangements
which are governed by items 1 to 5 of Chapter 11.

Flatform:-

5'

(2) Maximum horizontal distance from centre of track to
face of passenger platform coping <5 14Fomm, -

(b) Minimum horizontal distance from centre of
track to face of passenger platform coping 1465mm

Note:-(2) Platform faces shall be flared away smoothly from

the centre linc of the track at either and for &
distance of 1500mm sc as to give a dimension of
14900m + 5on(1485mm minimum & 1495mm maximum).

(b) See Appendix 1I for extra clearance on curves.

{a) Maxioun height above rail level for
passenger piatform. ese . s+ 1035mm

(k) itinimun height above rail level for '
passenger pletform. eué : “ eee 1725mm

Note:- The height of platform serving super elevated

7s

Note:=

track should be in relation to the plane
passing through the top of both the rails.

inimun horizontal distance of any structure

on a passenger platform from the & edge of
copinge. oo eve 1850mm

'\
a) See diagram no: 2 for item nos: 5 to 7.
b) The structures on the platform include

only staircese and colunns (referred to in item 7).

Interlocking and Signal Gear:i-

8,

Note:-

Maximum height above rail level of any part of inter-

locking or signal gear for a width of
1235mm on either side of centre of track subject to
the restriction embodied in note(a) below. .. 250m

a) Except for check rajls of ordinary and diamond

D

crossings, or wing rails and point rails of crossirgs

leading to snag dead ends, or such parts of signalling
gear as are required to be actuated by the wheels, 10

gear or track fittings shall project above rail level

for a distance of 167mm outside and 100mm inside the

gauge face of the rails.
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?’A Points & Crossings 1

i 9, Meximun olearance of check rail opposite nose of

i orossing. vee A8 mm
f 10, Minjrum cleerpnce of check rall opposite nose of
! » croeeing ard at heel of ewitich rail,

g 44 mm

fote:In case of turnouts leid with 1673 mm gauge,
the clecrance shall be 41 _mm instesd of 44 mm,
: 11. Meximum olearance -of wing rail et nose of

_crossing. . Cee. 48
i Note:In case of turnouts leid with 1673 mz gouge,
“he oleorence skall be 45 mm insiead of 48 rm.

12, Minimum clearanoce of wing rail et nose of
crossings. veeo 44 mm

Note:In caese of turnouts laid with 1673 mn gauge,
the clearance chell be 41 ma instezd of 44 mm.

'\ 13. Minimum clearence beiween toe of open switch and
. etock rail, ) ser 895 mm
¥ 14. Minioum radius of ourvature for slip points, €

Vi turnouts’ or crossover ronds. ;7 ees 219 Metr:
{5 ! . C #

k"~ . ' Note:In special coses mentioned below this may be.

’ Bl i .reduced to not less than the minimum of '

L4 (1) 213 petres rodius in case of 1 in 8% B.G.

e turnout with 6.4 metres over-riding svitch and

b (11) 175 metres radius in case of 1 in 8%

pcissors ¢rossing to allow for sufficient

etraight over the dismond croseing between
CIroBssovers, ;

15. Minimum pngle of orossing(ordinary)

Note :Crossing es flet as 1 in 20 will usunlly be

sanctioned if recommended by the Commissioner
of Railwey Safety,

16, Diaemond crossings not to bs fletter than ees 1 in 8%

Note:The above restriotions shall not apply to switoh
diamonds,

17, Minimun length of tongue reil.

eee 1 in 16

£ ees 3660 mm
. 18, Minimum length of train protection point 1ook1ng ¢
er fouwling ireadls bar, v0012800 1
Bots rThers must Bs no ohange of relevation .
. (of outer-over inner rail) between points

e 18 metres outside toe of switoh rail end . o
- nose _of orgaaings.reSEeotively,~except-~“ k- A

: o in the oase of epeoiel orossing leading to -

- s snag dead-ends or under ciroumstances es

. provided for in item 19.

18, Superelevation and speed in siations op ourves with turnoute
of ountrary and aimifzxailaxun&ru

1 ﬁ N - : ‘ - foa s _PavbA s .
r"‘"‘-— s b ’ o e i
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Subject to the permissible run through speed

based on the standard of interlocking, the equiligrium
super elevation, calculated for t he specd of the.faster

train may be reduced by a maximum amount of 75mm without
reducing speed on the main line.

TJurnouts:

Curves of contrary flexure :

The equilibrium superelevation in millimetres e
t¢hould  be calculated by the formule below :

11860
R

where R = radius of turnout in metres.

C =

The ﬁermissible nedative superelevation on the
turnout (which is also the actual superelevation of the main
line) may then be made ... 75 - Cmm.

The question of reduction or otherwise of super-
elevation on ti. main line must necessarily be determined
by the Administration concerned. In the case of a reverse
curve close behind the crossing of a turnout the super-
elevation may ke run out at the maiimum of lmm in 333.33mm.

' Guard Refls: I e
20. Maximum height above rail level of any part of

guard rail or guard rail firture/part wherever previded
within the track subject to the restictions enbodied in
item B note (@) eeeceess 25mm

Note on clearance for fixed structures on straight track
and on curves.

A, The fixed struciures line has been arrived at taking
into account the following factors :

1, Track :

Track aligrment tolerance - laying .. 12mm
Track alignment tolerance -in service 6om
Max, rail wear - lateral ... 10om
Max, rail wear - vertical... 10mm
Track unevenness - laying .. 120m
Track unevenness - maintenance 6mm
Gauge tolerarne(i; cn straight ess 10Om
(i1) on curves sharper ‘
. than 5004 radius ... 1Som = -

(£41) On curves of S00M
radius and flatter...13mm :
" h) Superelevation - As inoicated in .-, * 2
Appendix 1 3

i) Radius of vertical curves(far

cdlculation of vertical
throw). ses 15004

W OO

S R

PO Ad e Bl e s e
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, 2. Rolling Stock: |

i 8) Clesrance between wheel flange & rail ess © Omm ’
b) Maximum flange wear : el ses l2mm
¢) Coach manufacturing tolerance ... PN 5mm
d 8015191‘ 5Way e s e 35mm '
e) Length of coach coe 00 019500mm
{f) Distance between booles Siere 1351 5mm
g Profile of coath EEEE As in diagram no:l

i i) Max, secondary spring deflection

Slmm from tsy
25mm from tayp
20mm fBom taye
20mm from taye

i1) Max, secondery spring off loading
1) 1) Max, primary spring deflection

1) Max, primary spring off loading
jJ) 1) Bolster spring base ,
ii

. e s e 16003.'71
Primary spring base ces ees 2210mm
k) Tyre wear - BRestricted ces cee 1O e
: - Unrestricted ces 40mm - -

3. Dynamic charascteristics:

a) Nosing of eoach due to lateral displacement
of track anu coach,

b) Tilting of coach due to dynamic off loauinyg anc onloading
of secondary anu primary springse. The angle for ‘Roll &
Tilt' has been taken as 30 -~ 45¢%, e

¢) Deflection due to pay load: (taken as 70mm for floor beam
i and 35mm for undergear).

d) Pitching of the coach due to track unevenness as well as
relative off losding and onloading of springs at either erc

B. Extra allowance on curves:”

The“fbllwwing are the extra allowances considered:  for curves,
i) Allowince for curvature: o

The allowance for curvature consists of:
a) Middle,throwzat the centre of the vehicle
v= 4331507 5 yoop = 22832

- . b) knd thrg& at the end of tRe

g 2
Vehicle = V_ = (19.50)° x 1000 ~ 228232 =.24699 mm
o —8R R R Z:' :

i1) Allowance for superelevation:
A) Rectangular box tunnel, surface anc elevated structure

The lean L due to super elevation at any point at height
‘h' above rail level is given by L =—§— X &

where s = super elevation
g = distance between centres of rails

b) Circular tunnel 3

The lean 'L,' due to super elevatioh at any point at

vertical distance'h' from the centre of circular -- 1
-+ tunnel-4s-given by-L,—" = ohpxs o e e e
. where s = superelevation = °

g = distance between centres of rails.

Note:~ In circular tunnel, the super elevation is provided b{ .
rotating the track and coach profile about the centra
f axis of the circular tunnel, The track centre line gets
L_ shifted due to this,
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i11) Allowence for additional sway on curves '
/dditional sway is kept at 10mm.

iv) Extre due to gsuge widening on curves
(as in item (g) of para A).

&) un curves sharper than 500 M radius ees  Gmm
b) On curves of 500 M radius and fletter ... 3mm

v) #ditional nosing due to extra gauge
tolerances and additional sway on curves.

Additionel nosing to be calculeated is sey 'N'.

C. Fixed Structures Lines on inside of & curve

For obtaining fixed structure line, extia ellowance
to be added is =(i) V + L+10om+ 9mm for curves sherper than
500 K redius.

ii) V + L + 10mm + 3mm for curves of 500 M radius and
flatter.

0 Fixed structure liné at the ocutside of « curve:

For obteining the fixed structure line, extra
zllowance to be added:
i) Vo + 10mm + N + 9mm for curves sherper than 500 M
= radius.

ii) Vo + 1Omm + N + 3mm for curves of 500 M radius and
flatter.

¥ Note: Relief dus to lean on the outside of the curve
is not considered to cater for eventusl non
provision of superelevstion or reduction in
superelevation. ‘

E. Extra clear ance between adjacent tracks:

- The worst case will be when the end of & bogie carriage
- on the inner track is opposite the centre of & similar carriage
on the outer track. Extras clearance = V + Vo + L + 2 x 1l0Omm + N.

Note: Lean due to superelevation is tiken because the
inner track may have a different superelevation
or, in exceptionel case, none at oll.

Fa Pletforms:

' The sdditionsl clearance for pletforms on curves is to
* be provided as fellows: - '

"

On inside of curve vV + L + 30mm
On outsideof curve = Vo + 10mm

Note:- Relief ‘due to lean on the outsige of the
curve is not considered as in 'D! apove.

\ ~ . : B -
Cant td
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METRO RAJIMAY

SCHEDULE OF DIMENSIONS ~ 1676 mm GLUGE
APPENDIX-T

Permissible epeed and track centres
on curves,

Marimum pernissidle

Reotus of ¢ { Superelevetion { Minimum distanc
curvetrre ) ppeed (kzph) { (zm) 0 sctween two
0 4 § edjoncent track:
0 0 (mm)
2000 M 80 40 3615
1500 M 80 55 3650
1000 M 80 80 3710
~ 700 M 80 120 3800
© 500 ¥ 80 | 150 3880
400 M 70 150 3905
300 M €0 150 3945
200 M 45 130 .3990
Note: Figures for eny intermediate radius of curvature

may be obizined by irterpolating beitween two
adjecent redii. For higher redii, values may be
extrapolated. For greater pcurecy, values mey be
independently calculated,

t

Ccn‘td.u.B-.

PENpHO .
o o o ¢ a1 eh
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- . .3 B :-

8 o . CAPPENDIX - II
Extra clearanceé for platforms on curves

‘Extra clearance over the dimensions as shown in
item 5 when the adjacent track is on a curve..

' Redius 0 . Extra clearance (in mm)
(in metres) : 3 For platfornm on For platform on
inside of curve . outside of curve
400 156 j 72
500 , 144 60
v . 700 114' 45
1000 g0 - T s
. 1500 -
2000 a5 22
. v
,\ - : -
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2.

(a) Maximum dianmeter on the tread of carringe

. (b) Maximum projection for Tlange of worn type,

-1(9)s~

Chaptér II - Eleotrionl Traction (Direct Current) o ;
. ‘ with Conductor Rail.

(a) Maximum height from rail level to the
top (ourrent collecting surface) of
the conductor rail. eee 164 mm

(b) Minimum height from rail level to the
top (current collecting surface) of
the oonductor —nil.

(1) ‘New instelletion.  e.. 156 mm
(ii) VWornout condition.: ©ese 126 mm
(2) Maximum distance of centre line of
the conductor rail from the track :
centre. . ... 1500 mn
(b) Minimum distence of centire line of
the conductor roil from the track
. centre, ) ‘ ese 1480 mm
Minimum distgnce btetween the bottom of

 the shroud and top of the conductor rail. sse 90 mm

Mininum distence between the centre 1line of
the conductor reil and the shroud structure. ees 171 mm

{e) Maximum distance between the centre line.

of the treck end tip of the shroud. . ore 14é0 mn
(b) Minimum d;stahce;bétween'the centre line ' ;§~;;na¢,;f
of the track and tip of the shroud. _see 1400 mm

Chapter III - Metro Coaching Stock
(Electrical Multiple Unit)

Wheel.gnd axle,

I
(8) Maximun wheel gnuge distance . C ... 1602 mm 3
(b) Minimum wheel geuge distance oo 1599 mm 5

pepsured at 63.5 mo from wheel gauge fece. ... 860 mm

(b) Minimum dizmeter on the treed of oarricge
measured at 63.5 mn from wheel gauge fece, ..., 7680 ms
(2) Minimun projection for flange of pew.tyre o
measured from trend at 63.5 rm from wheel < =g
. gauge. face. — A L 088 e

neasured from tread at 63.5 mm from wheel ‘

-
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90- b

"10.
11.
12.

13,

 bogle.

-:(10):-

(a) Maxinum thickness of flenge of tyre
neasured from wheel gnuge face nt
13 nn from outer edge of flange. oo 2855

(b) Minimun thickness of flange of tyre
neasured froo wheel spuge face et

13 nn from outer gauge of flange. ees 16 mn
Miniwunm width of tyre. : . eee 127m
Incline of tread. ’ wes] An 20
Height of floor.

(2) Maximun height above rzil level for floor

of any unloaded vehicle. ) " ... 1160 mm
(b) Minimu height ebove rail level for floor

of any loaded vehicle. ... 1080 mn
Buffer and Couplings.

(2) Maxinum height of centre buffers ebove

rail level Tor unloaded vehicle, . ... B60 m
(b) Minimum height of centre buffers above

rail level for loaded vehicle, 7 iee 7180 mm
Wheel bese and length of vehicle.

Distaonce apart of bégie‘oentres.“ ;.;j}ﬁijﬁm”
length of underframe overhead stock. 0 .19500 mm
length over buffers, 04020400 mm
Maximum distance epart~betwegn any two
ad jacent axles, o ve 11065
length of rigid wheel base for single

L ees 2450 m

Note: As there is only one design of wvehicle,
only one dimension is given in thie
Chopter for each iteuw,

m

57/111
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1 CHAPIER LV = SEFOOLAL NULLING SIUGK_ {INVN_IDAFFAL) ;

e e e o G e B o g e B e B O Dl B0 P B Bty S o B e e e e e B o6 B S B

- a) Mayimum height above rail level for floor - L e

(3)

(4)

2022/CEDO/SD/RS/06
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A1)l special wagen steck (non traffic) will be
within the standareé static and dynamic profile of

Metro Railway Rolling Stock.

In accordance with the édimensions indicateé in
Chapter I1II - for Metro Coaching Stock(Electrical
iultiple Unit) except for the following : -

WHEEL & AXLE

- o o e W B o

@) Maximum diameter on thc tread of new wagon

“wheel measured at 63.5am from wheel gauge

face. & o 1092mm

b) Minimum diameter on the tread of new wagon
wheel measured at 63.5mm from wheel gauge

face. v bers . 860mm

HEIGHT OF FLOORS

- O S 10— 2 e e S e T

of any unloaded wagon ... coe 1345am
b) Minimum height above rail level for floor

of fully loaded wagon ;.. ‘ o 1080mm
BUFFERS & COUPLINGS

——— —— —— T ———

Seme as Chapter III i.e. Metro Coaching Stock
WHEEL BASE & LENGTH OF VEHICLE

—— o A T W S e g o . T -

2) Marimum rigid wheel base for wheeled

wagon., ive we e 6000mm
b) Minimum éistance apart of bogie
centres for bogie wagons. N 2/3rd of
) : length of b

of vehicle,

c¢) Maximum distance apart of bogie
centres for bogie wagons. eee

d) Minimum rigid wheel base fo;vbogie e

58/111
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¢) Maximum length of boéy or roof or
under frame overhead stock, .;.
i) 4 wheeler vehicles. “hE - 8540%5
i1) Bogie vehicle,. - iy . 18000mm;
) Maximum length over buffers _
i) 4 wheeler wagon oo g 9440ﬂﬁ
ii) Bogle vehicle. - — 1e§oaﬁm
g) Maximum distance apart between any -
two 8djacent axle. siste . 10170mm

Note:- This does not @pply to Crocodile(well Type)
wagons.,
(B) BgZTERY LOCCHOTIVE(NON TRAFFIC)
All dimensions shown in Chapter Illmfor Metro
Coachiny Stock will equally apply to Bittegy

Locomotive, 4 . ;
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, ~TEAR ..s_}:-a"
LO;DING STANDARDS AND DESIGN CRITERTA FOR ELFVATED STRUCTURE. c

1. Scope - For the cesign of elevated siructures C&vryiﬁé

rapid ‘transit track, the fcllewing looiing ptanderd e specifiel. Wher:
ver expressly nct provided fcr, the relevant proviclon® under B;gggé
rales shall be adopted. e

2, Leads: ~ Fer the purpose " computing stresses the following
jtems shall where applicabdle, be taken intc accoun-,

ai) Dead Ioad ”
b) Live Lead

¢) Impact effect

a) Ferces due tc curvature and eccentricity cf track ‘

c) Temperature effect

1) Fricticnel resiciance c¢f expansicn bearings

g) Longitudinal force

) Rackinrg force

i) Ferces con parapets

3) wirl pressure effect

k) ‘Forces amd effect due to earthquake

1) Erecticn forces and effects .

B - Dead Load:! Dead lcad is weight of structure iteelf together...

with permanent Jcad carried thereon. rcr the purpese of calculatiens,
ihe dead load {fcr varicgs mzterials shzll be asdcpted frem IS-1941-1967.

4~ Live Loal:- 2) The live lcad due tu RIS rolling stock shall
be taken as per the axle lcad diagram as enclosed. :

b) For foctpaths the live lozd with impact shall
Lz takon =s 49O/kgm2 cf the fcotpath area. fﬁ ‘

c) The lcad on foctpath for thie purpcse of

- degignir: the main girdere shall be as per parz 2.3.2.2 cf Bridge Rules,

B . Impant*Effect:-  The impact effect shall be ae per clruce
2.4 cf Briige Rules. ;
- Frreeg due to curveture and eccentricity of track:- Shall be

2¢ per clause 2.5 cf Bridge Rules. |
Ta Temperature Fffect: Shall be ‘as per cleause 2.6 Bridge Rules. |
iy Frictional resipiarce of exnoaneion teering:-Shall be as per |

* Clauge 2.7 of Bridge Rules. : L
Se - Lengitudinel Forces:- DLorgitudinel forces shzall be conmsi- 3

-

_ |

2.8,2 tle tractive rffort cr braking force for lecaded length L ghall be 3
83 under : - ' o '

dered as per clauge 2.8 «f Bridge Pules except that in reganl to clause ﬁ

.
-
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) _ i Pt
' ’ - 20% of the axde lcads <1 iae loed . lengik 3.

a) Tractive effort :
b) Brecking force: - 15% of the axle 1oads cp the loaled iength L.
Further, in addition tc the longitudinel forces ccvered

1e longitudinal force due tc one

by clausee 2.8 cf Bridge Rulep, t!
rail fracture ghall alsc be considered in the design of the

gtructures. In such an event, the ellcwable stresses may be

increzased by 32.1/3%
10. Racking Ferces:

forces phall be taken in the form of a unifeormly dictributed lecal
p ¢f rail heal. M impact

Horizontal l:terel loading from racking

cf 400kg/mctre per track acting at the tr
cfect need be ccnsidered fer this Jcading.
Forces on parapets:- Shall be as per clause 2.10

A

11.
Bridge Rules,
. 124 ¥ind preesurc effect:- Shall be as per clauss z.11 cf
i Bridge Rulecs ’
. 13, F-rces and effects due to earthquake: Shall be ac per
d clause 2.12 of Bridge Tales. ‘ B
- 14, Forees due to derzilment:- The structure ehall be designe

for ¢:railment ccnditicne cf one or mcre wheele assuming that one get
of derailed wheels will be confined within the guerd rails. Nc 7}
irereese in impact effect need be considered prcvided permissidle
ciresses are nct increased.

15. Tive lcad for platform: Platformr‘shell be dzxing

decigned for a crowed load of 750kg/m cr a pcint leoal of 1.5 tonnes

on the platform. No impact Effmz effort for live

placed anywhere
ical need be ccneidered.

16. © Desizn criteria:-

16,1 Fach track shall be supported cn bezm and sleb arrangenent.

The beam shzll be simply pupport:s: cver suppirts and shall be

designed as 2. Beam.
Sieel bearing shell be mscd fur each bebm at suppcrt peinte

16.2
16.2 211 beams and slab shall be 2f RCC with M.200 grade
ccnerete, ) 4 _

Cf-n"t'd..'..-o...B/"
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- : 16. 4 Design cf RCC beam shall confern tc 1.5, S, ¢ neretc
’ ; Rridge : Code. '
: 16.5 Supperts of beam shall be of R.C. pertal with tio columne
% and & cress beam (Caping bean;). ’
3 16,6 R, C. pcrtals shall be fixed at base eon pile cape,
i !
4‘ 16.7 Teurdaticn of _POI"t&lB phall ceppriae rf A‘_y_-i-\;g“, c=~t in
3 eif1 R C. C. pile. :
, 16.8 besign of portels enl pile feunlatiin ghall crnf-prm 4.
%! I1.R. Ss Sub-ctructures ccde and IS: 2911(Part-1)-64,
g =
©
n‘ /‘ X
« : | : _
* . oo’ 1Tt it T
V7] 7. A P— | -}, 2450—
b —
' loaDs
‘ loapma  Diaceam Suowing Axre to
) OF.  METRG. RIS COACH
i
1
& : ’
R

(

)



63/111

2022/CEDO/SD/RS/06

v,vv;;v»;v;vvvVVVvavv.vvwv

1120718/2022/CEDO SECTION

op g
u

Vid W

T RICT
L Al

422y v

Y

P pa,

LY

sor g

'
i
{




2022/CEDO/SD/RS/06
1120718 /2022/CEDO SECTION

} STATIC PROFILE OF COACH

[ Y
0 3720
) 50 5790

3 kil ad M}
SKETCH

PN

. MRC/W/RBK/ " - ©41

64/111




