GOVERNMENT OF INDIA
MINISTRY OF RAILWAYS
(RAILWAY BOARD)
2015/Proj./MMRC/SoD/30/13 New Delhi dated 20.03.2018

Managing Director,

Mumbai Metro Rail Corporation Ltd.,
Namttri Bldg., Plot No.13, E-Block,
Bandra-Kurla Complex, Bandra (East),
Mumbai-400 051

Sub: Approval to the Schedule of Dimensions for Mumbai Metro Line 3 corridor.
Ref: MMRCL's letter No. MMRC/ML-3/CBS49/TD/SOD/VOL-1I/608 dated 05.03.2018

The Schedule of Dimensions (SoD) for Standard Gauge, (1435 mm) for 3200mm wide
rolling stock, January, 2018 of Mumbai Metro Line 3 corridor has been examined in

consultation with RDSO and approval of Railway Board is hereby conveyed.

Accordingly, approved copy of SoD is enclosed.

Encl: As above 2
(Ruth\Changsan)

Director/MTP

Railway Board

% 011-23097061

Copy to: Executive Director/U_THS, RDSO, Manak Nagar, Lucknow w.r.t their letter
No. UTHS/107/MMRCL/Civil dated 13.03.2018.




SCHEDULE OF DIMENSIONS
FOR

STANDARD GAUGE
(1435 mm)

ﬁ (FOR 3200 mm WIDE STOCK)

JANUARY 2018

MUMBAI METRO RAIL CORPORATION LTD




TABLE OF CONTENTS

Para No. Description Pg. No.

—

1.9 CANT AND CANT DEFRICEENCY ..o oot iassisss s ssatoss

CHAPTER 2...
2.1 A CING (I R A O S A T S T A O N R et s sbie et bl e b sl i dot e sy A E Lt
22 PLATEORMS.:. ... oo vmenmmsammsnsnssessassass
23 TRACK GRADIENT IN PLATFORM......
24 INTERLOCKING AND SIGNAL GEAR.
2.5 POINTS & CROSSINGS it niing

26  SUPERELEVATION AND SPEED ON CURVES WITH TURNOUTS OF CONTRARY AND SIMILAR FLEXURE.................
27 ' ADDITIONALCIEARANCE FOR PEATFORNIS UM CUIRVES . ooyt s et s s
CTELATITIEIRE Y i A s s S o S s
Lo OO Sy -0 bt = U ST o1 SR LS R ool S,
IR YT e e 3 AN N WL P GRS 81
32 LOCOMOTIVES AND ENGINEERING SERVICE VEHICLES .........occocooeroeoosomeersees e sossesssosssssss s sessssessessoesssssoes
L0 T Nl AN o T e BN 1 [ TS i 7| SIS | AN SR
OVERHEAD ELECTRIC TRACTION 25 KV/AC 50 CYCLES PER SECOND.........c.c.ccoos vttt
41  BLECTRICAL CLEARANCES FOR UNDER GROUND ....occcocrtemeriermssessesessesssssoses oo e oo
42  ELECTRICAL CLEARANCES FOR AT-GRADE AND ELEVATED SECTIONS ...occ.ooooooeseseesooeeeseoeosses e eresessoeesoees

5.1 PLATFORM SCREEN DOORS SETTING OUT 10 B0 R (0] L o SO - Bl NPT el N Rt

R Y S VR SR ST S S O



APPENDIX NO.

Appendix 1

Appendix 2

Appendix 3

Appendix 4

Appendix 4 (BOX TNL)

Appendix 5

Appendix 5 (TNL)

Appendix 6
Appendix 7

LIST OF APPENDIX

DESCRIPTION

Permissible Speed, Cant and Minimum Track Spacing
On Curves

Extra Horizontal Shift on Curves (Curvature Effect)

Shift of the Centre of circular tunnel due to rotation of
Tunnel to provide for Cant

Cant Effect on Structure Gauge: At-Grade and
Elevated Section

Cant Effect on Structure Gauge: Underground
Sections (Rectangular Box Tunnel)

Cant effect on kinematic envelope: at-grade or
elevated sections

Cant effect on kinematic envelope: underground
sections

Effect of Vertical Curves on Structural Gauge

Additional Clearances for Platforms on Curves
Underground, Elevated and At-Grade Stations

PAGE

NO.

25

24

25

26

27

28

29

30
30A



)

D 9 0 O

)

)

LIST OF FIGURES
FIGURE DESCRIPTION Page
No.

r.

No.

1 | FIG. MMRC-1 Kinematic Envelope: At-Grade & Elevated Section On | 31
Level Or Constant Grade Tangent Track

2 | FIG. MMRC-1A Kinematic Envelope: At-Grade & Elevated Section On | 32
Level Or Constant Grade Tangent Track at Platform

3 | FIG. MMRC-1 (TNL) Kinematic Envelope: Underground Section (Tunnels) | 33
On Level Or Constant Grade Tangent Track

4 | FIG. MMRC- 1A (TNL) Kinematic Envelope: Underground Section (Tunnels) | 34
On Level or Constant Grade Tangent Track at Platform

5 | FIG. MMRC-2 Structure Gauge: At-Grade & Elevated Section on 35
Level or Constant Grade Tangent Track

6 | FIG. MMRC-2 (BOX TNL) | Structure Gauge: Underground Section (Rectangular 36
Box Structure) On Level Or Constant Grade Tangent
Track

7 | FIG. MMRC-2 (CIRCULAR| Structure Gauge: Underground Section (Circular 37

TNL) Tunnel) On Level or Constant Grade Tangent Track

8 | FIG. MMRC-3 Shift of the Centre of circular tunnel due to rotation of | 38
tunnel for cant

9 | FIG. MMRC+4 Cant Effect On Structure Gauge: At-Grade or Elevated | 39
Sections.

10 | FIG. MMRC-4 (BOX TNL) | Cant Effect on Structure Gauge: Underground Sections | 40
{Rectangular Box Tunnel)

11 | FIG. MMRC-5 Cant Effect On Kinematic Envelope: At-Grade Or 41
Elevated Sections

12 | FIG. MMRC-5 (TNL) Cant Effect On Kinematic Envelope: Underground 42
Sections

13 | FIG. MMRC-6 Effect Of Vertical Curves On Structural Gauge 43

14 | FIG. MMRC-7 Structure Gauge: At-Grade Station With One Side 44
Platform On Level Or Constant Grade Tangent Track

15 | FIG. MMRC-8 Structure Gauge: Underground Station (Tunnel) With | 45
Side Platforms On Level Or Constant Grade Tangent
Track

16 | FIG. MMRC-9 Structure Gauge: Elevated Station With Island 46
Platform On Level Or Constant Grade Tangent Track

17 | FIG. MMRC-10 Structure Gauge: Underground Station (Tunnel) With | 47
Island Platforms On Level Or Constant Grade Tangent
Track

18 | FIG. MMRC-11 Structure Gauge: At-Grade And Elevated Station On 48
Level Or Constant Grade Tangent Track

19 | FIG. MMRC-12 49

-| RDSQ SK-91146 Worn Wheel Profile




PREAMBLE

The schedule of dimensions for Standard Gauge Mumbai Metro Line 3 Corridor has been
prepared based on following factors:

1. The Kinematic Envelope has been adopted for the 3200 mm wide rolling stock and 4048 mm
(pantograph in locked down condition) high rolling stock. The track and vehicle maintenance
shall conform to the clearances indicated therein during the period these stocks are in operation.

2. The clearances are based on the assumption that windows are sealed and doors are closed during
movement/operation.

3. Track shall be maintained to the tolerances taken for calculation of kinematic envelope. N

4. The Structure Gauge indicated in SOD shall not be violated under any circumstances except for
platform coping, Platform Screen Doors (PSD) and hand railing in back of house of platform
edge.

5. The Kinematic Envelope(s) indicated in SOD shall not be violated under any circumstances.

6. The vehicle Kinematic Envelope at a speed of 70 Kmph for the platform area shall be applied
within confines of stations. At all other locations, the kinematic envelope corresponding
at85kmph operation speed shall be used for determining the Structure Gauge. The Design speed
is set with 95 Kmph.

7. The maximum operating speed through station platforms shall be limited to 70 Kmph and at all =
other locations 85 Kmph, subject to speed restriction.

8. No vertical curve shall be provided in platform area.

9. The SOD is applicable for ballastless track on main line and Ballasted/Ballastless track in the
Depots.

10. No work/work men are allowed during operations of trains.
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MUMBAI METRO LINE 3
SCHEDULE OF DIMENSIONS
STANDARD GAUGE (1435 mm GAUGE)
(FOR 3200 mm WIDE STOCK)

INTRODUCTION

The dimensions given in this are to be observed in all new works and alterations to existing works on
1435 mm gauge (STANDARD GAUGE)and 3200 mm wide Rolling Stock, unless prior sanction has
been obtained from the Railway Board through the Commissioner of Railway Safety to execute works
which infringe this Schedule Of Dimensions.

This Schedule of Dimensions is applicable to Underground, At-grade and Elevated Sections of Mumbai
Metro Line 3 (MML3) which shall be with 25 kV, AC Traction system and Over Head current
collection. The rolling stock shall be 3200 mm wide with sealed windows and doors closed while in
motion.

The Underground system may be with a Circular Tunnel or Rectangular Box or of any other suitable
shape while elevated system may be with suitable over ground structure such as viaducts. Both
Underground and Elevated system shall have suitably designed ballastless track. For At-Grade and
Depot tracks may be ballasted track /ballastless track.

The Schedule of Dimensions (SOD) has been divided into five chapters as under

CITAPTER 1o GENERAL
CHAPTER 2 scucsnsescsics STATION
[6)3 12N 4 ) 3 ROLLING STOCK
CHAPTER 4 ELECTRIC TRACTION
CHAPTER 5 oo siionion PLATFORM SCREEN DOORS
-
4—7&,-—-




CHAPTER 1
GENERAL

1.1. SPACING OF TRACKS
1.1.1. Minimum distance, centre to centre of tracks without any structure between tracks for tangent

‘ (straight) track for:

‘ (8) Undet Gronnd seetionfi, o wmesmsssbesestmmimsssivavisisinsossanias 3800 mm
| (B] Elevated sections.....cwsiuicinssrnamunisssnenvessssanssnsussisans 3900mm
" (0)  AL-OTAAE BEBHONS. .. cnie omsie s warimin s s s s i i i e i 3900mm
\

| Note:

See Appendix | for minimum track centres on curves.
1.2. CURVES

1.2.1. Minimum radius of curves (horizontal)

On main running lines:

a) Underground sections 200 m

b) Elevated and at-grade sections 120 m =
Depot and other lines 100 m
At passenger platforms 1000 m ~

1.2.2. Check rail / Restraining rail

Check rail /Restraining rail shall be provided on curves on main line in the case that the radius is ~
190 m or less duly considering the limits given in 1.2.1. Check rail/ Restraining rail shall not be
mandatory for curves in depots, yards and non-passenger lines where speed is less than 25
kmph. The clearance between the check/restraining rail and running rail shall be suitably
decided by the Metro Authority. A

1.2.3. Minimum radius of vertical curve

Minimum radius of vertical curve: 1500m
1.3, GRADIENT

1.3.1 Maximum gradient shall be 4%. This maximum value has to be compensated according to
Notes (ii) below.

Notes:
(i) There will be no change of gradient in transition portion of curves.

(ii) The gradient will be comgensated for curvature at the rate of 0.04% per degree of curve.
4 Qﬁ

1.3.2 Maximum permiss; gri?(lifent O%u{nouts
v TP L i
i) Onballastedtrack 7/ R} 0.25%

ii ) On ballastless tfack_&; &y

{’\ 'J{'/

3.0%

(i) There shall be no change of gradient (i.e. vertical curve) on and within 15.0 m (desirable)/3.0
m (minimum) of any turnout on Ballastless track. In case of Ballasted track, there shall be no
change of gradient on and within 30 m of any turnout.

(ii) There shall be no horizontal curve within 15.0 m (desirable)/3.0 m (minimum) of any turnout
on Ballsated Track and 30 meters of any Turnout on Ballasted Track.

(iii) Turnout shall normally be installed on straight track. In exceptional situations, turnout may
take off from curve provided that the radius of lead curve (main line as well as diverging line)
is not less than 190 m. The negotiability of rolling stocks oalﬂtumout must be certified by

5
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rolling stock supplier and confirmed through oscillation trial and a suitable speed restriction
should be imposed on main and/or diverging line based on track geometry and other
considerations, if required. In case of turnout mstalled on curved track, the minimum distance
for commencement of vertical curve or another horizontal curve shall be 15 m for Ballastless
Track. Turnout shall not be laid on transition curve.

(iv) The limit of turnout for above purposes shall be taken from Stock Rail Joint (SRJ) to end (i.e.

(v)

heel) of crossing for Ballastless Track. For Ballasted track, it shall be from SRJ to last
common sleeper behind end of crossing.

The maximum permissible gradient on turnout and the location of turnout with respect to
vertical/horizontal curves in vicinity shall be confirmed from rolling stock supplier for the
negotiability of rolling stock.

(vi) The above stipulations shall also be applicable for tumout to be laid outside station limit, if

1.4.

1.4.1

(2)

(b)

any.

BUILDINGS AND STRUCTURES

Minimum horizontal distance from centre of track to any structure for heights above rail level

on level/constant grade tangent track shall be as below:

ELEVATED and AT-GRADE SECTIONS
Height from rail level Horizontal distance from centre line of track

(1)  Upto25 mm (*)
(i) 25 mm to 65 mm
(iii) 65 mm to 200 mm

0 mm vert. clearance from 577.5 mm to 946.5 mm
1450 mm increasing to 1585 mm
1585 mm increasing to 1745 mm

(iv) 200 mm to 880 mm 1745 mm increasing to 1903 mm
(v) 880 mm to 1095 mm 1903 mm
(vi) 1095 mmto 1130 mm 1903 mm increasing to 1938 mm
(vit) 1130 mm to 2030 mm 1938 mm
(viir) 2030 mm to 3300 mm 1938 mm decreasing to 1875 mm
(ix) 3300 mm to 3736 mm 1875 mm decreasing to 1540 mm
(x) 3736 mm to 6250 mm 1540 mm

(*) No clearance is allowed in the wheel/rail contact area.
Also refer to FIG. MMRC-2

UNDER GROUND SECTIONS

(i) CIRCULAR TUNNELS

Height from rail level Hornizontal distance from centre line of track

0 mm vert. clearance from 577.5 mm to 946.5 mm

(1)  Upto25 mm (*)

(i) 25 mmto 65 mm 1450 mm increasing to 1585 mm
(i) 65 mm to 200 mm 1585 mm mcreasing to 1720

(iv) 200 mm to 305 mm 1720 mm

(v) 305 mm to 880 mm 1720 mm increasing to 1849 mm
(vi) 880 mm to 1095 mm 1849 mm

(vii) 1095 mmto 1130 mm 1849 mm increasing to 1875 mm
(vi) 1130 mm to 2030 mm 1875 mm

(ix) 2030 mm to 3346 mm 1875 mm decreasing to 1815 mm
(x) 3346 mmto 3738 mm 1815 mm decreasing to 1390 mm
(x1) 3738 mm to 4620 mm 1390 mm

(xi1) 4620 mmto 4970 mm 1390 mm decreasing to 0 mm along arc R=2800 mm

(*) No clearance 1s allowed 1n the ‘wheel/rail contact area.
Alsg'refe{ to FIG. MMRC-2 (CIRCULAR TNL)




(i) RECTANGULAR BOX TUNNELS

Height from rail level Horizontal distance from centre line of track
(1) Upto25 mm (*) 0 mm vert. clearance from 577.5 mm to 946.5 mm
(i) 25 mm to 65 mm 1450 mm increasing to 1585 mm

(i) 65 mm to 200 mm 1585 mm increasing to 1720 mm

(iv) 200 mm to 305 mm 1720 mm

(v) 305 mm to 880 mm 1720 mm increasing to 1849 mm

(vi) 880 mm to 1095 mm 1849 mm

(vil) 1095 mm to 1130 mm 1849 increasing to 1875 mm

(viii) 1130 mm to 2030 mm 1875 mm

(ix) 2030 mm to 3346 mm 1875 mm decreasing to 1815 mm

(x) 3346 mm to 3738 mm 1815 mm decreasing to 1390 mm

(xi) 3738 mm to 4838 mm (min.) 1390 mm

(*) No clearance is allowed in the wheel/rail contact area.
Also refer to FIG. MMRC-2 (BOX TNL)

Notes for (a) and (b) above:

1.5

1.6.
1.6.1

Note:

1.6.2

Note:

1)  Extra clearance shall be provided for curves as laid down at Para 1.7.

i) The term “structure’ covers any item including light ones like ladders, isolated posts, cables
etc. erected alongside the track.

i) Minimum lateral clearance for OHE masts for tangent track shall be2150 mm from centre
line of nearest track. :

1v) For passenger platform & PSD refer to Para 2.2.1 to 2.2.3 of Chapter 2.

KINEMATIC ENVELOPE

The kinematic envelope for level or constant grade tangent track, refer to:
a) FIG. MMRC-1 and MMRC -1A for At-grade and Elevated Sections
b) FIG. MMRC-1(TNL) and MMRC-1A (TNL) for Underground Sections

STRUCTURE GAUGE
Underground Sections

The Structure Gauge (Fixed Structure Line) has been arrived at by allowing a minimum
clearance of 100 mm to kinematic envelope and minimum electrical clearance of 270 mm from
25 kV live parts conforming to the stipulations in Chapter 4 of this SOD.

Refer to FIG. MMRC-2 (BOX TNL) and FIG. MMRC-2 (CIRCULAR TNL) for structure
gauge for underground sections (outside station) with Ballastless track for level or constant
grade tangent track.

Extra clearance shall be provided for curves as laid down at Para 1.7.

Elevated Sections

The Structure Gauge (fiked structure line) has been arrived at by allowing minimum clearance
of 150 mm to kinematic envelope and miimum electrical clearance of 270mm from 25 KV live
parts conforming to the stipulations in Chapter 4 of this SOD.

For Structure Gauge on Elevated sections (outside station) with Ballastless track for level or
constant grade tangent track, refer to FIG. MMRC-2.

Extra clearance shall be provided for curves as laid down at Para 1.7.
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1.6.3

Note:

1.7,

1.741

At-Grade Sections

The Structure Gauge (Fixed Structure Line) has been arrived at by allowing minimum clearance
of 150 mm to kinematic envelope and minimum electrical clearance of 270mm from 25 kV live
parts, conforming to stipulations in Chapter 4 of this SOD.

For Structure Gauge on At-grade sections (outside stations) on level or constant grade tangent
track, refer to FIG. MMRC-2.

Extra clearance shall be provided for curves as laid down at Para 1.7.

EXTRA CLEARANCES ON CURVES
Following are the extra clearances considered for curves.

Abbreviations used in Para 1.7:

C 1s the distance between centres of bogies in meters,
C, is the coach (vehicle) length in meters,

R is the radius of curve in meters,

Ca is the cant applied in mm,

h is the height from rail level in mm and

g is the distance between centres of rails in mm

Inside of Curve

(A) CURVATURE EFFECT

Note:

i) Mid throw at the centre of the vehicle =V (in mm) = 125 x C¥R
ii) Clearance due to gauge widening on curves

For values of items 1) and i1) above, refer to Appendix 2.

Lateral shift of 32mm due to nosing is included in kinematic envelope for tangent track (and as a
result included in Structure Gauge also) shall be subtracted from the total extra clearance worked
out as at Para 1.7.1(A) 1) & ii) above for inside of a curve in case the value of mid throw (V) is
equal to or greater than 32mm. In case the value of mid throw (V) is less than 32mm, the
curvature effect shall be due to widening of the gauge only. (The Mid throw minus 32.0 mm
shall be taken as zero). Refer please also to Appendix 2.

(B) CLEARANCE FOR SUPER ELEVATION

(a) Under Ground (Box Structures), At-Grade and Elevated Sections
The lean ‘L’ due to cant at any point at height ‘h” above rail level is given by:

L =Caxh/g (all in mm)
For values of structure gauge (E,) for mside of a curve with cant effect only, refer to:

(1) Appendix 4 (BOXTNL) & FIG. MMRC 4 (BOX TNL) for box structures of
underground sections;
(i) Appendix 4 & FIG. MMRC 4 for At-Grade and Elevated sections.

(b) Circular Tunnels

In the case of circular tunnel, the cant is provided by raising the outer rail and suitably

shifting the centre of the circular tunnel towards inside of curve and upwards. This has

same effect as assuming rotation of the circular tunnel about mid-point of top of inner rail

resulting in shift of Tunnel centre laterally towards inside of curve and also vertically

upwards.

The Rigid OCS shall also be rotated with the tunnel so as to be along the centre line of
5 .5;111!;@2(”1_’ track. i
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For values of horizontal and vertical shifts of centre of circular tunnel for different values
of cant, refer to Appendix 3 & FIG. MMRC-3.

(C) CLEARANCE FOR VERTICAL CURVE (VERTICAL THROW):
Vertical throw V,and V, (in mm) for vertical curve shall be calculated as under:

V; (with vehicle centre in sag or vehicle end on summit) = 125 x R

V- (with vehicle centre on summit or vehicle end in sag)

= (125 x C;#R)«(125 x C/R)

Values of vertical throw due to vertical curves of different radii are given in Appendix 6 &
FIG. MMRC- 6.

1.7.2  OQutside of Curve
(A) CURVATURE EFFECT

i) End throw at the end of vehicle = Vo (in mm)
=[125 x C;*R]-[125 x C*/R]
it} Clearance due to gauge widening on curves

iii) Additional nosing due to gauge widening on curves

The values of items 1) to 1i1) are shown in Appendix 2

(B) CLEARANCE FOR SUPER ELEVATION

(a) Under Ground (Box Structures), At-grade and Elevated Sections

The lean “L” due to cant at any point at height “h” above rail level is given by:

L =(-) Ca x W/g (all in mm)

-Ve sign indicates relief due to cant or reduction in clearance required.

Note:

Full relief for lean due to cant (Ca) is to be taken into account only for calculation of track
spacing without any structure between tracks. In case there is a structure adjacent to track, relief
for lean is to be taken into account only if the cant provided is greater than 50 mm and shall be
limited to a value = (Ca - 50) X h/g.

Values of Structure Gauge (F;) on outside of curve with cant effect only, refer to:

I) Appendix 4 (TNL) & FIG. MMRC-4 (TNL) for underground sections
(RECTANGULAR BOX)
II) Appendix 4 & FIG. MMRC- 4 for At-Grade and Elevated sections

(b) Circular tunnels

In the case of circular tunnel, the cant is provided by raising the outer rail and suitably
shifting the centre of the circular tunnel towards inside of curve and upwards. This has
same effect as assuming rotation of the circular tunnel about mid-point of top of inner
rail resulting in shift of tunnel centre laterally towards inside of curve and also
vertically upwards.

The Rigid OCS shall also be rotated with the tunnel so as to be along the centre
line of canted track.

For values of horizontal and vertical shifts of centre of circular tunnel for different
values of cant, refer to Appendix 3 & FIG. MMRC-3.
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(C) CLEARANCE FOR VERTICAL CURVE (VERTICAL THROW)

The provisions at Paral.7.1 (C) above shall be applicable in this case also.

1.8 MINIMUM TRACK SPACING ON CURVES

1.8.1

Notes:

1.8.2

‘T2 is extra lateral clearance due to curvature on outside of curve

Underground, At-grade and Elevated Sections:

The worst case will be when the end of a bogie carriage on the inner track is opposite the Centre
of a similar carriage on the outer track.

Without any structure between tracks.

The minimum track spacing on curves without any structure between tracks shall be the sum of
the following:
) (E+F),
ii) T, (extra lateral clearance due to curvature on inside of curve)
i) T, (extra lateral clearance due to curvature on outside of curve)
iv) Mmnimum clearance between adjacent kinematic envelopes stipulated is as under;
a) 200 mm for under-ground sections
b) 300 mm for At-Grade and Elevated sections
Where:
‘E’ is the distance from vertical axis of Centre line of canted track to canted kinematic envelope
on 1nside of curve at a height “h’ (from rail level) for a given cant (Appendix 5 & FIG. MMRC-
5 for At-Grade and Elevated and Appendix 5 (TNL) & FIG. MMRC -5 (TNL) for underground
tunnels) and

°F’ is the distance from vertical axis of Centre line of canted track to canted kinematic envelope
on outside of curve at a height ‘h’(from rail level) for a given cant (refer to Appendix 5 & FIG.
MMRC -5 & Appendix 5 (TNL) & FIG. MMRC-5 (TNL).

i) The value of °F’, calculated from the formula at Appendix 5&FIG. MMRC-5and Appendix 5
(TNL) & FIG. MMRC 5 (TNL) includes full relief due to cant.

iiy The sum of 'E' and 'F' for same height (which are with cant effect only), shall be the
maximum of values calculated for various heights from rail level.

For values of E, F, Tyand T, refer to the Appendices as shown below:

SECTIONS FORE&F FOR T, &T,
APPENDIX APPENDIX

) Underground 5 (TNL) 2

1§} At-grade and Elevated 5 2

With a structure between adjacent tracks

The minimum track spacing on curves with a structure between tracks shall be the sum of the
following;

1) (E, +T;) Minimum clearance to the structure from centre line of track on inside of curve
(for outer track)

ii) (Fy +T;) Minimum clearance to the structure from centre line of track on outside of curve
(for inner track)

iii) ‘Width of structure between adjacent tracks (measured across the tracks).

Where:
E, is the horizontal distance from vertical axis of centre line of track to canted Structure Gauge
on inside of curve for a given cant,

Fy 1s the horizontal distance from vertical axis of centre line of track to canted Structure Gauge
on outside of curve for a given cant,

T, is extra lateral clearance due to curvature on inside of curve and

& 10




Notes:

1.9

1.10

Note:

(1)
(ii)

(iii)

(iv)

1.11

a) The values of ‘E,’and ‘F,’for a given cant Ca, shall each be the maximum of values at
different heights of structure from rail level. In case the cant provided is greater than 50 mm
on inner track, the value of F; shall be for the cant of (Ca-50) mm. In case the cant provided
1s 50 mm or less on inner track, the value of Fishall be for zero cant.

b) Minimum track spacing, so worked out with a structure between the adjacent tracks as per
Para 1.8.2 shall not be less than that calculated as per Para 1.8.1 for tracks without any
structure between adjacent tracks.

For values of E,, F;, T; AND T, refer to the Appendices as shown in table below:

SECTIONS FORE, & F; FORT,&T,
APPENDIX APPENDIX

I) Underground 4 (Box TNL) 2

1) At-grade and Elevated 4 2

CANT AND CANT DEFICIENCY

A) Maximum cant on curves = 125 mm
B) Maximum cant deficiency = 100 mm

PATHWAY/WALKWAYS

(i) Minimum width of Pathway/walkways 552mm
(11) Mimimum height of Pathway/walkways 1000mm
(iii) Maximum height of Pathway/walkways 1200mm

FIG. MMRC-2, MMRC-2 (BOX TNL) & MMRC-2 (CIRCULAR TNL)

Extra clearances shall be provided for curves as laid down at Para 1.7:

Maximum and minimum heights of pathway/walkway on curves are meant above inner rail.

No structure, other than signalling and minor signalling equipment post, shall be permitted
within the minimum width of pathway/walkway.

Minimum clearance to pathway/walkway at the nearest edge from kinematic envelope shall be
100 mm for underground sections and 150mm for At-Grade and Elevated sections.
Pathway/Walkway could be used by metro inspection group only in non-operation periods and
for evacuation of passengers in emergency.

DERAILMENT GUARD

Derailment guard shall be provided inside/outside of running rail on elevated as well as in
tunnel having multiple tracks and at-grade section at locations specified by the Metro railway.
For single track tunnel, location for providing derailment guard is given in note. In tunnels, the
derailment guard should preferably be provided inside the track, so that it permits less sway of
coach towards tunnel wall in case of derailment.

Notes:

In case of single track tunnel, the derailment guards shall be provided:

1. Entry of tunnel: 200 m from tunnel portal outside the tunnel to 50 m inside the tunnel.
2. Exit of tunnel: 50 m from inside of tunnel portal to 200 m outside the tunnel.

3. In curved track having radius 500 m or less including transition portion but excluding
locations where check rail is provided.

4. Covering locations of all important installations e.g. location of any sub-station or hazardous
structures inside the tunnel, etc. damage to which in the assessment of metro rail administration
can result into serious loss of life or/and infrastructure as a result of derailment in tunnel.
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The above is subject to the condition that metro railway shall carry out the risk assessment
analysis for derailment in tunnels and ensure that the maintenance practices in the maintenance
manual are as per the risk assessment mitigation plan.

The lateral clearance between the running rail and the derailment guard shall be 210 +£30 mm. In
case of Double Resilient Base Plate Assembly Fastening System as approved by MoR, the
lateral clearance between running rail and the derailment guard shall be 250 + 20 mm. It shall
not be lower than 25 mm below the top of the running rail and should be clear of the rail
fastenings to permit installation, replacement and maintenance.

Derailment guard shall be designed such that in case of derailment:

(i) The wheels of a derailed vehicle under crash load, moving at maximum speed are

retained on the viaduct or tunnel.
(ii)) Damage to track and supporting structures is minimum.

The detailed design calculations of derailment guards along with detailed structural drawings
shall be furnished for record.
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CHAPTER 2
STATION

2.1 SPACING OF TRACKS AT STATIONS

Minimum spacing of tracks at station on straight and on curve of radius of 1000 m and flatter,
without any structure between tracks
At-grade, elevated and under-ground stations...................c..e..e. 4100 mm

2.2 PLATFORMS .
2.2.1. Maximum horizontal distance from centre of track to face of passenger platform coping for

2.2.2

Notes:
@)

(ii)

2.2.3.

224

tangent track
(i) For At grade and elevated: 1680 mm vide FIG. MMRC-1A
(ii) For Underground: 1670 mm vide FIG. MMRC-1A (TNL)

Minimum horizontal distance from centre of track to face of passenger platform coping for
tangent track

(i) For At grade and elevated: 1670 mm vide FIG.MMRC-1A

(ii) For Underground: 1660 mm vide FIG. MMRC-1A (TNL)

Platform faces shall be flared away smoothly from the centre line of the track at either end for a
distance of 1500 mm so as to give from centre of track area/at platform end so as to give from
centre of track a minimum dimension :

Dimension:
e 1795+ 5 mm for Under Ground stations
e 1785+ 5mm for At-Grade and Elevated stations

Qe
o N
For;ﬁ&ditiong@leé%}

¢ for platforms on curves, refer to Para 2.7.

Height above rail 13*&5351 for passenger platform:

Maximum Minimum
(2) AL-GTade csmismssnimasiinns sie s sesmsnsen 1085 mm 1075 mm -
(b) Elevated/Under Ground........................ 1095 mm 1085 mm
(i) Minimum horizontal distance of any isolated structure on a passenger platform from the edge
of coping except PSD:
At-prade/Blevatol .. s it s rsiians 2500 mm
UNAErErotd. .. .. oo vevevmmcinn setmsins insaarsosssanins 2000 mm

(ii) Minimum horizontal distance of any continuous structure on a passenger platform from the

edge of coping except PSD:
At-grade/Elevated ..............cooiiiiiiiiiiiiieee 3000 mm
Underground. - L. omite vnnmipmsmse v 2500 mm

a) The Platform Screen Door (PSD) may be installed at.platform as per design of PSD but
shall have a minimum clearance of 10mm from kinematic envelope.

b) The structure on the platform is treated as isolated if the length along the platform length is
2000 mm or less. Any structure having a length exceeding 2000 mm is treated as
continuous structure. The clocks/mirrors/CCTV/signage/screens etc. shall not be

13
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2.2.5.

considered structures and shall be located at a minimum horizontal distance 1000 mm from
platform edge /coping with minimum height of 2000mmfrom top of platform.

¢) For platform structure setting-out dimensions at stations, refer to FIG. MMRC-7 and FIG.
MMRC-9 for At-Grade /elevated station and FIG. MMRC-8 and FIG.MMRC-10 for
underground station. No fixed structures should infringe the Structure Gauge except for
designated railway operational structures. Designated railway operational structures
include platform coping, platform screed door, hand railing in back-of-house platform
edge, track access gates. Such designated railway operational structures should not infringe
the kinematic envelope under any circumstances.

For Structure Gauge at stations, refer to following appendices:

For Under Ground Station (Tunnel) FIG. MMRC-8 & FIG. MMRC-10
For At-Grade with One Side Platform FIG. MMRC-7

For Elevated Station with Island Platform FIG. MMRC-9

For Structure Gauge At-Grade and FIG. MMRC-11

Elevated Station

e o

2.3 TRACK GRADIENT IN PLATFORM

Note:

(a)Maximum Gradient 1 In 400
(b) Desirable Level

There shall be no change of gradient in platform line.

2.4 INTERLOCKING AND SIGNAL GEAR

Note:

Maximum height above rail level of any part of interlocking or signal gear on either side of
centre of track subject to the restrictions embodied in note below shall be as under:

For At-Grade And Elevated Stations:

e TFrom 577.5 mm to 946.5 mm from C. L. of Track 0 mm
e From C.L. of Track to 577.5 mm and
from 946.5 mm to1450 mm 25 mm
e From 1450 mm to 1585 mm 25 mm rising to 65 mm
e From 1585 mm to 1745 mm 65 mm rising to 200 mm

For Under Ground Stations:

e From 577.5 mm to 946.5 mm from C. L. of Track 0 mm
* From C.L. of Track to 577.5 mm and
from 946.5 mm to1450 mm 25 mm
e From 1450 mm to 1585 mm 25 mm rising to 65 mm
¢ From 1585 mm to 1720 mm 65 mm rising to 200 mm

Except for check rails of ordinary and diamond crossings, or wing rails and point rails of
crossings leading to snag dead ends, or such parts of signaling gear as are required to be
actuated by the wheels, no gear or track fittings shall project above rail level for a distance of
229 mm outside and 140 mm inside the gauge face of the rails. )

14




2.5 POINTS & CROSSINGS

2.5.1. Maximum clearance of check rail opposite nose of crossing 44 mm
2.5.2. Minimum clearance of check rail opposite nose of crossings 41mm

2.5.3. Minimumclearance between switch rail and stock rail

at heel of switch rail. ' 52 mm
2.5.4. Maximum clearance of wing rail at nose of crossing 44 mm
2.5.5. Minimum clearance of wing rail at nose of crossings 41mm ~
2.5.6. Minimum clearance between toe of open switch and stock rail 160mm

2.5.7. Minimum radius of curvature for slip points, turnouts and
crossover roads (mainline) 190 m
2.5.8. On depot lines, the turnouts and diamond crossings shall be éf the
following types or flatter 140 m radius

(a) 1in 7 type Turnout
(b) Scissor cross-over of 1 in 7 type consisting of 4 turnouts and 1

diamond crossing
(c) 1in 7 derailing switches/ 1 in 7 type symmetrical split turnout

2.5.9. Diamond crossings not to be flatter than 1in4.5

Notes:
a) The above restrictions shall not apply to moveable diamond crossings
b) There must be no change of superelevation (of outer over inner rail ), between points 18
metres outside toe of switch rail and nose of crossings respectively, except in the case of
special crossing leading to snag dead-ends or under circumstances as provided for in item
2.6 below.

2.5.10. Minimum length of tongue rail: 9000mm

2.6 SUPERELEVATION AND SPEED ON CURVES WITH TURNOUTS OF CONTRARY
AND SIMILAR FLEXURE
2.6.1. Main line:

Subject to the permissible run through speed based on the standard of interlocking, the
equilibrium super elevation, calculated for the speed of the fastest train may be reduced by a
maximum amount of 100mm without reducing speed on the main line.

2.6.2. Turnouts

i)  Curves Of Contrary Flexure
The equilibrium super elevation(S) in mm should be = (1510/127)*(V*/ R)
Where, R = radius of turnout in meters and V is speed on turnout in Kmph.

ii) Curves of Similar Flexure :
R 'I"ha -question of reduction or otherwise of super elevation on the main line must necessarily
“be: aégbrmmed by the administration concerned. In the case of a reverse curve close behind

LUH \ T "
Byt 2 1 ".., '
g -
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the crossing of a turnout, the super elevation may be run out at the maximum of 1 mm in
440 mm.

2.7 ADDITIONAL CLEARANCE FOR PLATFORMS ON CURVES

The additional clearance for platforms on curves is shown At Appendix 7.

Notes:

(i) As the minimum radius of curve for stations is 1000 meters, there will be no gauge
widening at stations on passenger platform line.

(ii) Platforms located in curves shall be filled with a gap filler to reduce safety risk at the
Platform Train Interface (PTI). The maximal stepping distance of 75 mm has to be
maintained by way of fillers of material elastic in nature and flexible to allow train contact
without any adverse effect on passenger safety and stability of trains.

16




CHAPTER 3
ROLLING STOCK

3.1 PASSENGER ELECTRIC MULTIPLE UNITS

i

Note:

Note:

bt

(a) length of the coach body: 22010 mm
(Maximum including end fairings)

(b) The maximum width of the vehicle 3200 mm

(c) Height of coach body (maximum with pantograph 4048 mm
in lock down position)

(a) Distance between bogie centers 147504£350mm

(b) Maximum distance apart between any two 12900 mm
adjacent axles

Fittings on the end of a vehicle, such as step iron, brake/drainage pipes, electrical connection,
cables or boxes, vestibule or gangway, fairings etc. Need not be kept within the prescribed
maximum permissible length of the car body, but may project beyond the end of body to a
reasonable extent.

Kinematic Envelope for level tangent track

(i)  For Underground Sections FIG. MMRC-1 (TNL)
(ii) For At-Grade and Elevated Sections FIG. MMRC-1
(iii) For Underground Section at platform FIG. MMRC-1 A (TNL)

(iv) For At-Grade and Elevated Sections at Platform FIG. MMRC-1A
(v)  Same Pantograph Shall Be Used For Underground and Elevated Corridors.

(2) Minimum clearance from rail level with fully worn
wheel and under fully loaded condition for bogie
mounted equipment in worst condition®. 75 mm
* Worst condition means wheels with maximum tread
wear and primary springs with maximum deflection
in static condition.

(b) Minimum clearance from rail level under fully loaded
cond1t19ﬂ, .ﬁ@ﬁ%ﬁd@ounted equipment in worst condition*. 102 mm
* Wonst ‘Eendltlon 'means deflated secondary air spring,
wheefs with'maximum; tread wear and primary spring

with fnaxmlum deﬂectlon in static condition.

() Mim'mUm clearance from rail level, under dynamic
conditions of fully loaded vehicle, with maximum tread
wear and primary spring with maximum deflection, with
the exception of wheels and their attachments to (vide
note below).

A tyre or an attachment to a wheel or sand pipes or wheel/track lubrication nozzle in line with
the wheel may project below the minimum height of 50 mm from a distance of 51 mm inside to
216 mm outside of the gauge face of the wheel.

Incline of Tread / Wheel Profile FIG. MMRC-12 (RDSO-Sk-91146)
Wheel

a) Maximum wheel gauge back to back distance 1360 mm
b) Minimum wheel gauge back to back distance 6\/' 1358mm

17
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7. a)
b)
8. a)
b)
9. a)
b)

Maximum diameter on the tread measured
at 63.5mmfrom the wheel gauge face

Minimum diameter on the tread measured
at 63.5mm from the wheel gauge face

Minimum projection for flange of new wheel
measured from tread at 63.5 mm from the
wheel gauge face

For profile as per Sk-91146

Maximum projection for flange of worn wheel
measured from tread at 63.5 mm from the
wheel gauge face

Maximum thickness of flange of wheel
measured from wheel gauge face at 13 mm
from outer edge of flange

Minimum thickness of flange of wheel
Measured from wheel gauge face at 13 mm
from outer edge of flange.

10. Minimum width of wheel

11. Floor Height

a)

b)

12. a)

b)

Maximum height above rail level for floor
of any unloaded vehicle

Minimum height above rail level for floor of
fully loaded normal vehicle

Maximum height of centre coupler above rail
level for unloaded vehicle

Minimum height of centre coupler above rail
level for fully loaded vehicle

13. Maximum length over couplers

14. Length of rigid wheel base for single bogie

3.2 LOCOMOTIVES AND ENGINEERING SERVICE VEHICLES

860 mm

780mm

28.5 mm

34 mm

29.4mm

25 mm

127 mm

1130mm

1100mm

815mm

740mm

23000mm

2200mm to 2600m

Other items of rolling stock, viz. shunting locomotives, OHE maintenance and inspection cars,
emergency re-railing van, track machines, etc., used on MML3 Metro System(where these cars
would be plying)will conform with the Kinematic Envelope of the Passenger Electric Multiple
Units as shown in FIG. MMRC- 1(TNL) and FIG. MMRC- 1A (TNL) for Underground sections
and FIG. MMRC-1 and FIG. MMRC-1A for At-grade and Elevated sections.




CHAPTER 4
OVERHEAD ELECTRIC TRACTION 25 KV/AC 50 CYCLES PER SECOND

Note:
Wherever electric traction is in use, special precautions must be taken to maintain following
clearances:

4.1 ELECTRICAL CLEARANCES FOR UNDER GROUND

Minimum height from rail level to the underside of wearing copper / metal conductor of rigid

4.1.1
OCS (Overhead Contact System):
InBannell /oo b s b s e 4318 mm
Note:
(2) Location of level crossing from the exit point of the tunnel will take into consideration the
OHE height of 4318 mm at the tunnel exit and the permissible contact wire gradient.
(b) In the depot deck portion, if rigid OCS is provided and the track is ballastless, the electrical
clearances laid down at Para 4.1.1 to 4.1.4 shall be applicable.
(c) For location of rigid OCS in circular tunnel with canted track, refer to paral.7.1 (B)-b and
1.7.2 (B)-b.
(d) It shall be ensured that environment level inside the tunnel is controlled suitably so that no
extra air clearance, over and above the minimum separation prescribed in Para 4.1.3 and
4.1.4 on account of pollution, fog etc. is required.
412 Stagger of Rigid OCS Conductor in Tunnels shall not be more than
(@) ONSITATENT < condes vt cdebiers S syt 200 mm
o B ) < e i e S +300 mm
4.1.3  Prescribed minimum clearance between live parts of contact lines and the earthed bodies of

structures.

Air clearance between bodies of the earthed structures and live un-insulated parts of contact
lines, feeders and current collectors for 25 KV shall be as per IEC 60913 as below:

Minimum Clearance Absolute Minimum
Condition Between Live Parts And Dynamic Clearance
Structures Between Live Parts And
Structures
A) | Long Duration (Static) 270 mm -
B) | Short Duration (Dynamic ) | 170 mm 150 mm*

*in exceptional cases and considering operating in climatic conditions (Ref: IEC 60913)

4.1.4

vehicles.

Minimum air clearance between bodies of vehicles and the live un-insulated parts of the contact

line or feeders for 25KV shaltl,_l:,)g as below

Prescribed minimum clearance between live parts of contact lines and the earthed bodies of
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Condition Clearance (mm)
A) | Long Duration (Static) 290 mm
B) | Short Duration (Dynamic) 190 mm

4.1.5 Maximum width of pantograph under dynamic condition.

The Kinematic Envelope for the underground system with ballastless track is shown in FIG.
MMRC-1(TNL). The pantograph adopted should be such that its actual half KE width does not
exceed 820 mm and 980 mm at the top and bottom respectively in pantograph raised condition
for a contact wire height of 4318 mm to fulfil electrical clearance as per item 4.1.3.
Note:
These limits would not apply to special locations like insulated overlaps and out of run wires.

4.2 ELECTRICAL CLEARANCES FOR AT-GRADE AND ELEVATED SECTIONS

4.2.1 Minimum vertical clearance (under worst condition of temperature, wind etc.) between any live
part of the Overhead Equipment or Pantograph and parts of any fixed structure (earthed or
otherwise) or moving loads:

Condition For Flexible OHE
(D Long Duration (Static) 320 mm
(Ii) | Short Duration (Dynamic ) 270 mm

Note:
A minimum vertical distance of 340 mm shall normally be provided between rolling stock and
contact wire to allow for a 20 mm temporary rising of the tracks during maintenance for
ballasted track . Wherever the clearance required for track maintenance exceeds 20 mm, the
vertical distance between rolling stock and contact wire shall correspondingly be increased.

4.2.2 Minimum lateral clearance (under worst condition of temperature, wind etc.) between any live
part of the Overhead Equipment or Pantograph and parts of any fixed structure (earthed or
otherwise) or moving loads:

Condition For Flexible OHE
(D | Long Duration (Static) 320 mm
(Ii) | Short Duration (Dynamic) 220 mm

4.2.3 Height of contact wire:

Minimum height from rail level to the underside of live conductor wire:

24 I nnael pertal to Rampearest,, oo soboor i v drss s ivesias S 4388 mm
B CSET ne  E Ee SR B o O BRI A0t
ili. Inthe open (El@layétgd & At-grade sections) ............... s R
TR e S
v. InRunning and carriage sheds wherever staffs are expected to work
on the roof of rolling stock

L L e U grty. e N 2
°




Note:

On curves, all vertical distances specified in items 4.2.3 above, shall be measured above level of
the inner rail, increased by half the super-elevation.

4.2.4 Maximum variation of the live conductor wire on either side of the centreline of the track under
static conditions:

i O Btentgh e L R, +200 mm
ii. O Caivea )l R R R e ) LN +300 mm

Note:
These limits would not apply to special locations like insulated overlaps and out of run wires.

4.2.5 Maximum Width of Pantograph Collector :

The kinematic envelope with the size of pantograph adopted shall be within the kinematic
envelope shown at FIG. MMRC-1
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CHAPTER 5

PLATFORM SCREEN DOORS

5.1 PLATFORM SCREEN DOORS SETTING OUT DIMENSIONS

Note:

Minimum Platform Screen Door Width

Min 2000 mm

Minimum Platform Screen Door Height From
Platform Level o

Min 1500mm (Partial Height)

Min 2100 mm(Full Height)

Minimum Platform Threshold offset from track 1660 mm
centreline—straight track (Underground)
Minimum Platform Threshold Offset From Track 1670 mm
Centreline — Straight Track (At Grade/ Elevated )
Minimum Platform Screen Door Panel Offset From
Track Centreline — Straight Track

(a) For Underground 1695 mm

(b) For At Grade /Elevated 1705 mm

(a) Assumed plus/minus 300 mm stopping accuracy.

(b) Curve track through station to be considered separately.
(c) Platform Screen Doors are considered as designated railway operational structures.
Therefore, PDS may infringe the Structure Gauge, but does not infringe the station
Kinematic Envelope and having minimum clearance of 10 mm from Kinematic Envelope

to Platform Screen Door.
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APPENDIX 1
PERMISSIBLE SPEED, CANT AND MINIMUM TRACK SPACING ON CURVES.

UNDER GROUND (TUNNELS), AT-GRADE AND ELEVATED SECTIONS
(REFERENCE: PARA 1.1)

MINIMUM DISTANCE BETWEEN
RADIUS MAXIMUM ADJACENT TRACKS ~
OF CANT PERMISSIBLE See note (a)
CURVE SPEED =
UNDER GROUND| AT-GRADE AND ELEVATED
meters mm kmph mm Mm
3000 15 85 3800 3900
2800 15 85 3800 3900 i
2400 20 85 3800 3900
2000 20 85 3800 3900 5
1600 25 85 3800 3900
1500 30 85 3800 3900
1200 35 85 3800 3950
1000 45 85 3800 3950
800 55 85 3850 4000
600 70 85 3850 4000
500 85 85 3850 4000 .
450 100 85 3900 4000
400 115 85 3900 4050
350 125 80 3950 4050
300 125 75 4000 4100
260 125 70 4000 4100
230 125 65 4050 4150
200 125 60 4100 4200
150* 0 35 4200 4300
120* 0 30 4300 4400
100* 0 25 4300 4400

Notes:

(a) The track spacing shown in the table above is without any column/structure between two
tracks and is with equal cant for both outer and inner tracks.
(b) Track spacing shown in Table above is not applicable to stations which should be
calculated depending on specific requirement.
(c) Figures for any intermediate ra; f curvature may be obtained adopting value of sharper curve.
(d) Cant provided is limitéd fo ‘de4sirau€1;}§alue of 125 mm
() Maximum cant deficiency is 100 mm1
(f) * The curves of100 to 150 meters radii are used in depot and depot connections.
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APPENDIX 2
EXTRA HORIZONTAL SHIFT ON CURVES (CURVATURE EFFECT]
INSIDE OF CURVE
REFERENCE PARA 1.7.1
MID- NOSING INCLUDED IN EXTRA GAUGE EXTRA
RADIUS | THROW | K.E/STRUCTURE GAUGE FOR | TOLERANCE ON | HORIZONTAL SEATICE
(meters) | (28500/R) TANGENT TRACK CURVES SHIFT'ON CURVE
{mm) (mm) (mm) (mm)
R (4D ™) [5) (T1)
100 285 32.0 9.0 262
120 2375 32.0 90 215
150 190.0 32.0 9.0 167
175 162.9 32.0 9.0 140
200 1425 320 90 120
gzg :ggg} ﬁ'g g'g 13071 G), EXTRA GAUGE TOLERANCE
- : : ON CURVES SHARPER THAN
300 95.0 320 9.0 72 1000 M RADIUS:
350 81.4 32.0 9.0 58 9 mm FOR CURVES WITH
400 71.3 32.0 9.0 43 RADIUS SHARPER THAN
450 633 32.0 9.0 40 500 M AND
500 57.0 32.0 5.0 30 5mm FOR CURVES WITH
600 475 32.0 50 21 RADIUS OF 500 M TO
700 40.7 32,0 5.0 14 LESS THAN 1000M.
800 35.6 32.0 5.0 9 T1=V-N+G
500 o 2.0 o 3 V EQUAL TO OR GREATER THAN (N)
1000 %85 2.0 00 0 T2 =G for V<()
1200 233 32.0 0.0 0
1500 19.0 32.0 0.0 0
1600 178 32.0 0.0 0
2000 14.3 32.0 0.0 0
2400 11.9 32.0 0.0 0
2600 102 32.0 0.0 0
3000 95 32.0 0.0 0

Mid Throw (in mm) Vo= (125xC*)/R = 28500/R, where “C’ is the distance between bogie centres = 14.750+0.350=15.100 m OR 14.750-350=14.400m.
Worst Case will be with C=15.100 m; R is the radius of curve

OQUTSIDE OF CURVE
REFERENCE PARA 1.7.2
o | Bmmow |BIASEE | T B | ol
(meters) (34635/R) CURVES e ]:!',XTRA GALGH SHIFT'ON CURVE el
(mm) P TOLERANCE (o)
(mm)

R Vo G (EN) T2
100 346.4 9.0 23 358

120 2836 90 23 300

150 2306 9.0 23 242

175 197.9 90 23 209
200 173.2 50 23 134
230 150.58 9.0 23 162
260 13321 50 23 145
300 115.5 9.0 23 127 (G), EXTRA GAUGE TOLERANCE
350 99.0 90 23 110 ON CURVES SHARPER THAN
400 86.6 90 23 98 1000 M RADIUS:
150 770 5.0 ] 83 ;E&g%gﬁgﬁ;gﬁ
500 69.3 5.0 1.3 76 500 M AND
500 577 50 13 64 Smm FOR CURVES WITH
700 49.5 5.0 13 56 RADIUS OF 500 M TO
=0 o3 =G = — LESS_THAN 1000M.
900 385 50 13 PE; ey S;Ejss
1000 346 0.0 0.0 35
1200 289 00 0.0 29
1500 231 00 0.0 23
1600 216 0.0 0.0 22
2000 173 0.0 0.0 17
2400 144 00 0.0 14
2800 124 0.0 0.0 12
3000 115 0.0 0.0 12

End Throw (in mm) Vo= (125 x C1*') /R - (125xC?)/R = 34635/R, where ‘C’ is the distance between bogie centres = 14.750 + 0.350=15.100 m
OR 14.750 - 0.350 = 14.400 m
Worst case will be with C=14.400 m, 'C1" is length of coach in meters: 22.010 m and ‘R’ radius of curve in meters.
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, MMRC-2 (CIRCULAR TNL}
O

W 1380 | 1390

KINEMATIC ENVELOPE ON
LEVEL OR CONSTANT GRADE|
TANGENT TRACK AS PER
FIG. MMRC - 1 (TNL)

1265

ISTRUCTURE GAUGE ON LEVEL
IOR CONSTANT GRADE.
(TANGENT TRACK

=

0 . 1715
1815

STRUCTURE GAUGE ON
CURVED TRACK

INSIDE OF CURVE OUTSIDE OF CURVE —

G LINE OF TRACK

MINIMUM CLEARANCE FOR|
PATHWAY | WALKWAY

1775

/ CURVATURE ALLOWANCE | CURVATURE ALLOWANCE | MINIMUM WIDTH OF
25 3o 9 m m [~ m_ m_ I INSIDE OF CURVE | OUTSIDE OF CURVE i PATHWAY | WALKWAY 552mm
SRR B o ey
' 1875 e I
1849 REF. TO PARA 2.4 B MAX HEIGHT PATHWAY / WALKWAY 1200 mm
) DIMENSION SAME AS FOR
1849 BOX TUNNEL MIN HEIGHT PATHWAY / WALKWAY 1000 mm

1720

577.5 140 229

ﬁ 1435 _
. - , i TOP OF RAIL
1 OTES.
,_ ! X L m 1. ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE STATED
7 g 2. HORIZONTAL AND VERTICAL SHIFTS DUE TO CURVES, INCLUDING VERTICAL CURVES AND CANT SHALL
BE ADDED.

ﬂ 0 7 3. THE STRUCTURE GAUGE IS VALID FOR VEHICLES WITH SEALED WINDOWS AND DOORS CLOSED WHILE IN
2 MOTION.

2030
1130

4. STRUCTURE GAUGE FOR CURVE DOES NOT INCLUDE LATERAL SHIFT (Lean) DUE TO CANT,

5. CANT SHALL BE PROVIDED BY RISING OUTER RAIL ONLY AND SHIFTING OF THE GIRGULAR TUNNEL
TOWARDS INSIDE OF THE CURVE AND UPWARDS, THIS WILL BE SAME AS ROTATING THE CIRCULAR
TUNNEL ABOUT THE MID PCINT QF TOP OF INNER RAIL.

6. MINIMUM CLEARANCE BETWEEN KINEMATIC ENVELOPE AND STRUCTURE GAUGE = 100 mm, THE
ELECTRICAL CLEARANCE FROM 25 KV LIVE PARTS AND EARTHED STRUCTURE SHALL BE 270 mm,

7. VERTICAL THROW DUE TO VERT|GAL CURVE HAS NOT BEEN SHOWN IN THE FIGURE AND SHALL BE
EXTRA.

B. FOR DETAILS OF KINEMATIC ENvgLOPE REFER TO FIG No. MMRC - 1 (THL)

9. ATYRE OR AN ATTACHMENT OF o WHEEL MAY PROJECT BELOW THE MINIMUM HEIGHT OF KINEMATIC

ENVELOPE FOR DISTANCE OF 51 mm INSIDE AND 218 mm OUTSIDE THE WHEEL GAUGE FACE.

. DIMENSION 'd' SHALL BE 75 mm (MINIMUM) FOR BOGIE MOUNTED EQUIPMENT FOR FULLY LOADED
STATIC VEHICLE AND 102 mm (MipgMUM) [N FULLY LOADED CONDITION FOR BODY MOUNTED EQUIPMENT
EXCEPT AS LAID DOWN AT ITe) 1 ABOVEAND 50 mm UNDER OYNAMIC CONDITION.

. KINEMATIC ENVELOPE IS VALID FoR SPEED UPTO 95KMPH DESIGN SPEED AND UPTO BSKMPH
OPERATING SPEED MAXIMUM

*Structure gauge / KE on inside
here as an example R = 200 m (o

waMe_| sion [BATE

MUMBAI METRO LINE 3 COLABA-BANDRA-SEEPZ
DRAWN BY | WKV
% GENERAL CONSULTANCY SERVICES D | 18012018 | NKV | RiM COMMENT nBos‘_n,.:zncmvca.,H” r/ltu DRAWNG TTLE - STRUCTURE GAUGE: UNDERGROUND SECTIONS
( FOR MUMBAI METRO RAIL PROJECT, LINE 3 C [ 23102017 | HRM_| RiM | GOMMENT ADSOB6U9. 17 INCORFORR ra 1840 (CIRCULAR TUNNEL) ON LEVEL OR CONSTANT GRADE
. COLABA- BANDRA-SEEPZ B | 02.062097 | HRM | RJM COMMENT RDBO 23.05.17 INCORPORATED. 7 1:40 TANGENT TRACK
A | 11012017 | KCB | RM FIRGT [88UE ROVED BY| | RM s
( MMRC e e e R A e 28 W3-GE-805-G0-0163003

A JFage
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