GOVERNMENT OF INDIA
MINISTRY OF RAILWAYS
(RAILWAY BOARD)

2024/Proj./CMRL/SoD/PH-11/30/98 New Delhi, dated 13.05.2025

Managing Director,

Chennai Metro Rail Limited (CMRL)
No.327, Anna Salai, Nandanam,
Chennai-600 035, Tamil Nadu.

Sub: Approval of Schedule of Dimension: {SoD) for Standard Gauge (1435 mm) for Chennai
Metro Phase 2 project of Chennai Metro Rail Limited (CMRL)

Ref: (i) SoD document uploaded on RDSQ’s online portal by CMRL on 28.10.2024
along with compliance
(ii) CMRL letter no. CMRL/PHASE 1I/RDS0O/SOD dated 02.04.2025
(iii) RDSO’s letter no. UT/38/CMRL/Civil dated 18.03.2025

The Schedule of Dimensions (SoD) for Standard Gauge (1435 mm) for Chennai
Metro Phase 2 project of Chennai Metro Rail Limited (CMRL) has been examined in

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

Accordingly, approved copy of SoD is enclosed.

Encl: As above 5 { ﬂ' -
P —/c’{" %‘-

(F. A. Ahma

Director/Gati Shakti (Civil)-I\V
Railway Board

Ph: 011-47845480
Email: dirgsc4@gmail.com

Copy to:

1. Executive Director/UTHS, RDSO, Manak Nagar, Lucknow w.rt letter
No.UT/CMRL/CMRL/P02/072023 dated 11.11.2024

2. OSD/UT & Ex-Officio Joint Secretary, Ministry of Housing & Urban Affairs
(MoHUA), Nirman Bhavan, New Delhi-110011
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CHENNAI METRO RAIL LIMITED PHASE I
A : SCHEDULE OF DIMENSIONS FOR
T _ ol STANDARD GAUGE (1435 mm)

PREAMBLE
The Schedule of Dimensions (SOD) has been prepared for the Chennai Metro Rail project-Phase 2
having Standard Gauge Track(1435mm), with OHE and Front evacuation.

This SOD has been prepared based on the following guiding factdrS'

1. The SOD has been developed assuming “értair coach dlménsmns and design characteristics as
well as track and coach maintenance tolerarice. Whenever; new: Rollmg Stock is introduced the track
and coach tolerance for maintenance should be laid down. The sunablhty of Rolling Stock for operation
with these maintenance tolerances should be established an'dl sanction shall be obtained from the

competent authority before operation of the Rolling Stock commenceé.

2. The Kinematic Envelope has been developed for 2900mm wide and 3900 mm to 4048 mm high
Rolling Stock and the max height of Kinematic Envelope is defined as 4200 mm.

3. The clearances are based on the assumption that windows are sealed, and doors are closed

during movement/operation of Rolling Stock.

4, Track and Rclling Stock shall be maintained to the tolerances that were considered for the

calculation of the kinematic envelope.

5. The Structure Gauge indicated in SOD shall not be viclated bnder any circumstances except for
platform coping, platform screen doors/gates, hand railing in back of house of platform edge, track
access gates. The Kinematic Envelope of Rollira Stock should not infringe under any circumstance.
Any infringement to SOD should be condoned by Railway Board.

6. The vehicle Kinematic Envelope has beer; calculated assurﬁihg a cross wind speed of 70 Kmph
for the platform areas of At-Grade and, Elevated stat'sins. At all other At-Grade and Elevated locations
(e.g. outside of stations), the Kinematic Envelope was calculated éssuming a cross wind speed of 100
Kmph.

£ At all underground sections (including stations) the Kinematic Envelope was calculated assuming
a cross wind speed of 0 Kmph,

8. The Kinematic Envelope has been developed taking into account all Track defects and Rolling
Stock defects within the tolerances.

9, The speed of trains at platform on Elevated or At Grade Station shall be restricted to 40 Kmph
when wind speed is more than 70 KMPH but less than 90 KMPH. Metro operations shall cease when
the wind speed reaches 90 KMPH or more. Continuous recording of wind speed shall be done at critical

locations defined by the Metro Administration.

10.  The Maximum Design Speed is 90 Kmph, however, the 'Operating Speed shall be limited to 80
Kmph (Except for stations where the Operating'Speed is 55 kmph). The Operating speed in depots

shall be 25 Kmph. The maximum speed potenfia' o diverging lines at turnouts having:

(i) Weldable CMS crossing (1 in 9) and thick web switch with 300 m radius of lead curve rail
shall be 45Kmph. '

amined and found in order - ) W‘j’_ page | B
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(i) Weldable CMS crossing (1 in 9) and thick web switch with 190 m radius of lead curve rail
shall be 35Kmph.
(i) Weldable CMS cros&ing (1 in 7) and thick web switch with 190 m radius of lead curve rail
shall be 35Kmph. '
(iv) Weldable CMS crossing (1 in 7) and thick web switch with 140 m radius of lead curve rail
shall be 25Kmph.
11.  No work/workmen/equipment is allowed tetween vehicle and Structure gauge during operation

of trains.

12. The Fitness of OHE Installation must meet the requirements of the Rolling Stock at its Design
Speed. Electrical Clearances should be measured from the Kinematic Envelope drawn at Design speed
of Rolling Stock.

13.  The train operation will be stopped in affected section by Central Control if any one of the Train
in UP or DN direction derails. The operation will remain suspended till the clearance given by Accident
Site Manager from the site by exchange of private number with Central Control.

14. The clearance between S&T gear and Structure Gauge should always be kept not less than 25
mm.

15. The front-end evacuation comprises of an on-train detrainment door which deploys a ramp to the
4 foot zone of the track. The minimum width of the ramp is 700mm and the door has a minimum
headroom of 1900mm. The minimum clear width of the paihway (within the 4 foot zone) is 610mm.

16. The Regional wind speed as per IS 875 is 50 m/sec and the same was considered for CMRL
Phase 2 Project OHE Design.
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CHENNAI METRO RAIL LIMITED
SCHEDULE OF DIMENSIONS
STANDARD GAUGE (1435mm)

(For 2900 wide stock)

INTRODUCTION
The dimension given in this Schedule of Dimensions are to be observed in all works on 1435mm,

Standard Gauge, and 2900 mm wide Rolling Stock, unless prior sanction has been obtained from the
Railway Board through the Commissioner of Metro Railway safety to execute works which infringe this
Schedule of Dimensions. '

This Schedule of Dimensions is applicable to Under Grclru'n'd'. Elevated and At-Grade sections of
Chennai Metro Rail Limited Project-Phase 2 which shall be with 25 kV AC Traction system and Over
Head current collection. The Rolling Stock shall be 2900 mm wide with sealed windows and doors
closed while in motion.

The Under Ground 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 Structures such as Viaducts. Both,
Under Ground and Elevated systems shall have suitably desig_ned"Ballasuess track. For depot, the track
may be ballasted/ ballastless. ' ' '

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

Chapter 1 ....cccocvvennnn, ———— General

Chapter 2 .......coevvviciiee Station

Chapter 3 ...ooocoooovecvocoressovner. Rolling Stock
Chapter4 ............c.cccou........... Electric Traction
ChAPLErS i Platform Screen Doors
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CHENNAI METRO RAIL LIMITED PHASE 11
SCHEDULE OF DIMENSIONS FOR
STANDARD GAUGE (1435 mm)

CHAPTER — 1

1.1 SPACING OF TRACKS

~1.1.1 Minimum distance, centre to centre cf tracks without any structure between tracks for tangent

(straight) track for:

(a) Under Ground Sections 13600 mm
(b) Elevated Sections ST 13650 mm
(c) At-Grade Sections - | : 3650 mm

Note: See Appendix-1 for minimum track centres on curves.

1.2 CURVES
1.2.1  Minimum radius of curves(horizontal)
(a) On main running lines
i) Under Ground Sections :200m
ii) Elevated and Al-Gradelz Sections 1120 m
(b) Depot and other no_p-péssenger Lines 1100 m

(c) At passenger platforms _ :1000 m

1.2.2 Minimum Transition length (horizontal)
(@) On main running lines
i) Under Ground Sections *15m
ii) Elevated and At-Grade Sections :15 m

iii) The Minimum transition length inside Platform  :15m

1.2.3 Minimum length of alignment elements(horizontal)
The Minimum length of alignment elements (circular curves and straights) between two transition curves
should be 20 m.

1.2.4 Check Rail/Restraining Rail:

(@) Check rail/Restraining Rail shall be provided on curves on main line where radius is 190 m or
less. Check rail/Restraining Rail shall not be mandatory for curves in depots, yards and non-

passenger lines where speed is Iess.ti“;an 25Kmph.
(b) The clearance between check/restraining rail and running rail shall be suitably decided by metro
depending upon study of track vehicle intera&:tion.
Minimum radius of vertical curve: 1500 m

Minimum length of vertical curve: 20.m

(To keep vertical acceleraiion in range of 0.3 to'0.45 m/s?) ;
.\ﬂ:\l .uu!é;:u.mﬁll’;;;::-r puem— - Page | )
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CHENNAI METRO RAIL LIMITED PHASE 11
SCHEDULE OF DIMENSIONS FOR
STANDARD GAUGE (1435 mm)

1.2.5 Cant and Cant Deficiency (suggested values)

Criteria

SG (1435 mm)

Maximum Cant Gradient

1in 440

Maximum Cant on curves

110 mm (Desirable)’

Maximum Cant on curves

125 mm (Exceptional)

Maximum Cant Deficiency

85 mm (Desirable) -

Maximum Cant Deficiency

100 mm (Exceptional)

Desirable rate of change of Cant 40 mm/ sec
Deglfab!e rate of change of Cant A0 il sec
deficiency

Maximum Lateral acceleration 0.55 m/sec?

1.3 GRADIENTS

1.3.1  The maximum grade (compensated) shali ne 4%.

Note- (i) There will be no change of gradient in transition portion of curves.

(i) The gradient will be compensated for ci:rvature at the rate of 0. 04% per degree

of curve.

1.4 BUILDINGS AND STRUCTURES

1.4.1  Minimum horizontal distance from centre of track to any strtjcture (except a passenger platform)

for heights above rail level on level / constant grade ianger;i track shall be as under:

(a) Under Ground Sections

(i) Circular tunnels

S.N.

Height from rail level

Horizontal distance from C.L. of track

()

Rail levé! to 65mm

Up to 1465 mm

(ii)

65 mm to 200 mm

1465 mm increasing to 1585 mm

(iii)

200 mm to 305 mm

1585 mm

(iv)

305 mm to 940 mm

1585 mm increasing to 1670 mm

(v)

940 mm to 1095 mm

1670 mm increasing to 1675 mm

(vi)

1095 mm to 3305 mm

. 1675 mm ihcreasing to 1740 mm

(vii)

3305 mm to 3965 mm

;f 1740 mm decreasmg to 1250 mm

(viii)

3965 mm to 4775 mm

| 1250 mm

(ix)

4775 mm to 4920 mm

1250 mm decreasing to.zero along an arc of circle
of radius of 2900

Also refer to Drawing No. CMSG-2(TNL)

\
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CHENNAI METRO RAIL LIMITED PHASE 11
SCHEDULE OF DIMENSIONS FOR
STANDARD GAUGE (1435 mum)
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(i) Rectangular Box Tunneis

S.N. | Height from rail level Horizontal distance from C.L. of track

(i) | Rail Level to 65 mm Up to 1465 mm

(ii) 65 mm to 200 mm 1465 mm increasing to 1585 mm

(iii) | 200 mm to 305 mm 1585 mm

(iv) | 305 mm to 940 mm 1585 mm increasing to 1670 mm

(v) | 940 mm to 1095 mm 1670 mm increasing to 1675 mm

(vi) | 1095 mm to 3305 mm 1675 mm increasing to 1?4b mm

(vii) | 3305 mm to 3965 mm 1740 mm dec-r_easing to 1250 mm -
(viii) | 3965 mm to 4838 mm 1250 mm h

Also refer to Drawing No. CMSG-2(TNL)
(b) Elevated and At-Grade Sections

S.N. | Height from rail level Herizontal distance from C.L. of track
(i) Rail Level to 65 mm - Up to 1465 mm
(ii) | 65 mm to 200 mm 1465 mm increasing to 1640 mm
(i) | 200 mm to 305 mm. ; 1640 mm
(iv) | 305 mm to 930 mm | 164C mm increasing to 1735 mm
(v) | 930 mm to 1095 mm 1735 mm increasing to 1740 mm
(vi) | 1095 mm to 3310 mm 1740 mm increasing to 1825 mm
(vii) | 3310 mm to 3776 mm 1825 mm decreasing to 1546 mm
(viii) | 3775 mm to 6250 mm 1546 mm

Also refer to Drawing No. CMSG-2

Notes for (a) and (b) above:
i) Extra allowance shall be provided for curves as laid down at para 1.7

ii) The term ‘structure’ covers any item including light ones like ladders, isolated posts,
cable etc., erected alongside the track.

iii) Minimum lateral clearance for OHE masts for tangent track at-grade and elevated station
shall be 2150mm from centre line of n=zarest track.

iv) Minimum lateral clearance for OHE masts for tangent track at depot shall be 1950mm

from centre line of nearest track.

V) For passenger p!atform:.ﬁafer to para 2.2.1 to 2.2.3 of chapter 2.

1.4.2  Minimum vertical clearance from rail level to bottom of following structures

i) Light overhead structureéz:such as Foot over bridges on Open : 5750 mm
ii) Light overhead structures such as Foot.over bridges on Depot : 5820 mm

iii) Heavy overhead structures, such as Road over Bridges & Flyovers : 5750 mm

P
| S
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CHENNAI METRO RAIL LIMITED PHASE II
SCHEDULE OF DIMENSIONS FOR
STANDARD GAUGE (1435 mm)

1. In areas where 25kv A.C traction is used, if any turnout or crossover is located under a
heavy overhead structure or within 40m from its nearest face, irrespective of the position
of the level crossing gate, the minimum overhead structure shall be 5750mm. In case the
turnout is beyond 40m; but the levei crossing gate is within 520m from the nearest face
of the bridge, the height of such cvef'r{ead structure shall be 5750mm.

2. The height mentioned against iters i,ii,iil above shall be measured from the higher or

super-elevated rail.

1.5 KINEMATIC ENVELOPE

The maximum limit of Kinematic Envelope allowed for Rolling Stock (for level or constant grade
tangent track is defined in the following drawings:

i) Drawing No. CMSG-1 for - Kinematic Envelope for 90kmph ~Through & Semi through
Girder Bridges At Grade, Elevated Sections on level (or constant grade) tangent track.

ii) Drawing No. CMSG-1(TNL) for - Kinematic Envelope for 90 kmph-Underground
Sections on level (or constant grade) tangent track

iii) Drawing No CMSG-1A for Kinematic Ernvelope for 65 kmph — At Grade and Elevated
Stations on level (or constant grade) ta ngent trazi.

iv) Drawing No. CMSG-1A(TNL) for - Kinematic Enveiope for 65 kmph — Underground
Stations on level (or constant grade) tangent track.

1.6 STRUCTURE GAUGE

1.6.1  Under Ground Sections

The Structure Gauge (Fixed Structure Line) has been arrived at by allowing a minimum
clearance of 100 mm to the derived Kinematic Envelope and minimum electrical clearance of
270mm from 25 kV live parts conforming to the stipulation in chapter — 4 of this SOD.

Refer to Drawing No. CMSG-2(TNL) for Structure Gauge for Outside station on level or constant
grade tangent track.

Note:

Extra allowance shall be provided for curves as laid down at parg, 1.7.
1.6.2 Elevated Sections

The Structure Gauge (Fixed Structure Line) has been arrived at by allowing minimum clearance
of 150 mm to the derived Kinematic Envelope and minimum electrical clearance of 320 mm
from 25 kV live parts conforming to the stipulations in chapter — 4 of this SOD.

Refer to Drawing No. CMSG-2, for Sﬁrucl‘ure Gauge for outside stations on level or constant
grade tangent track.

Note:

\
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CHENNAI METRO RAIL LIMITED PHASE 11
SCHEDULE OF DIMENSIONS FOR
STANDARD CAUGE (1435 mm)
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Extra allowance shall be provided for curves as laid down at para 1.7
1.6.3 At-Grade Sections

The Structure Gauge (Fixed Structure Line) has been arrived at by allowing minimum clearance
of 150 mm to the derived Kinematic Envelope and minimum electrical clearance of 320mm from

25kV live parts, conforming to stipulatians in chapter 4 of this SOD.

Refer to Drawing No. CMSG-2 for Structure Gauge for oulside stations on level or constant
grade tangent track.
Note:

Extra allowance shall be provided for curves as laid down in para 1.7

1.7 EXTRA CLEARANCE ON CURVES

Following are the extra allowances consicered for curves.
Abbreviations used in para 1.7

C is the distance between centres of bogies in metres

C1is the car (Vehiclé} length in metres

R is the radius of curve in metres

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

1.7.1 Inside of Curve

(A) Curvature effect

(@) Mid throw at the centre of the vehicle = \ (in mm) = 125xC%R
(b) Allowance due to gauge widening on curves
For values of items (i) and _(i'i} above, refer to Apperdix-2A

Ncte:

Lateral shift of 26mm due to nosing is included in Kinematic Envelope for tangent track (and as a
result, included in Structure Gauge also) shall be subtractea from the total extra allowance worked
out as at para 1.7.1(A)-i and ii above for inside of a curve in case the value of mid throw (V) is
equal to or greater than 26mm. In case the value of mid throw (V) is less than 26mm, the curvature
effect shail be due to widening of the gauge only. (The Mid throw minus 26mm shall be taken as
zero). Refer to Appendix-2.

(B) Allowance for super elevation ! ) (
(a) Under Ground (Box Structures), Elevated and At-Grade Sections fAI;{;;_v 7
The lean 'L’ due to Cant at any point at height 'h’ above rail level is given by: ~

L= Ca x h/g(all in mm)

Examined and found in order ; z h:k—" -
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CHENNAI METRO RAIL LIMITED PHASE 11
8 SCHEDULE OF DIMENSIONS FOR
STANDARD GAUGE (1435 mm)
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For values of Structufe Gauge (E1) for inside of a curve with cant effect only, (as shown in
Drawing No. CMSG-4) refer to:

(i) Appendix -3 (TNL) for Under Ground Sections

(ii) Appendix-3 for At-Grade and Elevated Sections

(b) Circular Tunnels

In the case of Circular Tunnel, the cant is pruovided 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 midpoirit of top of inner rail resulting in shift of

Tunnel centre laterally towards inside of curve and also vertically upwards.

The Rigid OCS (if applicable) shall also be rotated with the tunnel so as to be along the

centre line of canted track,

For values of horizontal and verticai shifts ¢f centre of Circular Tunnel for different values of
cant, refer to Appendix-4 and Drawing No. CMSG-3,

(C) Allowance for vertical curve (vertical throw)
Vertical throw V1 and V2 (in mm) for vertical curve shall be calculated as under:
V1 (with vertical centre in sag or vehicle end on summit) = 125 x C2/R
V2 (with vehicle centre on summit or vehicle end in sag) = 125 x C12/R)-(125xC%R)

Values of vertical throw due to vertical curves of different radii are given in Drawing No. CMSG5

1.7.2 OUTSIDE OF CURVE

(A) Curvature effect
i) End throw at the end of vehicle = Vo (in mm)
= (125 x C12/R)-(125xCR)
ii) Allowance due to gauge widening on curves.
iii) Additional nosing due to gauge widening on curves.
The values of items (i) and (iii) are shcwr: in Appendix -2B.

(B) Allowance for super elevation,

(a) Under Ground (Box Structures), Elevated and At-Grade Sections
The lean ‘L’ due to Cant at any point at height ‘h* above rail level is given by:
= (-) Cax h/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 50mm and shall be limited to a
value = (Ca-50) x h/g.

i [
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CHENNAI METRO RAIL LIMITED PHASE II
SCHEDULE OF DIMENSIONS FOR
Lo STANDARD GAUGE (1435 mum)
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Values of Structure Gauge (F1) on outside of curve with cant effect only (as shown in Drawing No.
CMSG-4), refer to:

i) Appendix 3 (TNL) for Under Ground Sections (Rectangular Box)

ii) Appendix 3 for Elevated and At-Grade 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 (if applicable) shall also be rotated with the tunnel so as to be along the

centre line of canted track.
For the values of horizontal and vertical shifts of centre of Circular Tunnel for different values
of cant, refer to Appendix-4 and Drawing No. CMSG-3 .

(C) Allowance for vertical curve (vertical throw)

The provision at para 1.7.1 (C) above shall be applicable in this case also,

1.8 MINIMUM TRACK SPACING ON CURVES

Under Ground, Elevated and At-Grade Sections

The worst case will be when the end of a bogie carriage on the inner track is opposite to the

centre of a similar carriage on the auter track.

1.8.1 Without any structure between tracks

The minimum track spacing on curves without any structure between tracks shall be the sum
of the following: ' '

a) (E+F),
b) Ti(Extra laterai clearance due to curvature on inside of curve),
C) Tz(Extra lateral clearance due to curvature on outside of curve),
d) Minimum clearance between adjacent Kinematic Envelope stipulated is as under:
i) 300 mm for Under-Ground Sections
ii) 300 mm for Elevated and At-Grade Sections.
Where, W
‘E’ is the distance from vertical axis of cen_fre line of canted track to canted Kinematic

Examined and found in order
/)OMM K%_ Mushria.  Envelope on inside of curve at 2 height ‘h’ (from rail level) for a given cant (Drawing No.

wetiodo / gotie / efom CMSG-4A) and,
ADEN.T/CIVIL = o E
‘@ @o Wo vo (tw tway) ‘F’ is the distance from vertical axis of centre line of canted ftrack to canted
R.0.5.0. (Ministry of Raliways) :
W W, WOPTS-220011 - Kinematic Envelope on outside of curve at a height 'h’ (from rail level) for a given cant

Manak Nagar, Lucknow-11
(Drawing No. CMSG-4A).
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CHENNAI METRO RAIL LIMITED PHASE Il
) 4 ' SCHEDULE OF DIMENSIONS FOR
maTTe _ " STANDARD GAUGE (1435 mm)

Notes:

1

i) The value of ‘F', calculated from the formula at Drawing No. CMSG-4A includes full
relief due to cant. - Lk

ii) The sum of "E' and 'F" for same height (which arg:wi‘:th cant effect only), shall be the

maximum of values calculated for various heights from rail level.

For values of E, F, Ty and T, refer to the Appendnces as shown below:

SECTIONS ForE&F For T:&T,
i) Under Ground © 3A(TNL) 2A & 2B
ii) Elevated and At-Grade 30 2A & 2B

1.8.2 With a structure between adjacent tracks

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

a) (Ey+T4) Minimum clearance to the structure from centre line of track on inside of curve
(for outer track),
b) (F1+T2) Minimum clearance to tne structure from centre line of track on outside of curve
- (for inner track),
C) 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 (Drawing No. CMSG-4),

F1is the horizontal distance from vertical axis of centre line of track to canted Structure
Gauge on outside of curve for a given cant (Drawing No. CMSG-4),

T4 is extra lateral clearance due to curvature on inside of curve and

T2 is extra lateral clearance due to curvature on outside of chrve

Notes:

i) The values of ‘E4' and 'Fy’ for a given cant Ca, shall each be the maximum of values
at different heights of structure from rail level. ini case the cant provided is greater
than 50 mm on inner track, the value of ﬁ shall be for the cant of '(Ca-50} mm. In
case the cant provided is 50 mr or less on inner'track. the value of F4 shall be for

" ZERO cant. _ i

ii) Minimum track spacing, o worked ot with a structure between the adjacent tracks

shall not be less than that zalculated as per para 1.8.1 for tracks without any

2Xamined and found in order
ﬂ'/‘ Adeed K. Mihsa, structure between adjacerit tracks.

woliodo / Yot / Refer
ADEN, T./CIVIL
- o We v wwere)

RLD.8.0. (Ministry of Ralweys) For values of E4, Fy, T1and Ta, refer to the Appendices as shown below:
WS WY, NWTS-220011 x
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CHENNAI METRO RAIL LIMITED PHASE 11

SCHEDULE OF DIMENSIONS FOR
STANDARD GAUGE (1435 mim)

SECTIONS
i) Under Ground

ii) Elevated and At-Grade

1.9 DERAiL_MENT GUARD

For Ei & F1 For T1&Tz
3 (TNL) 2A & 2B
3 2A & 2B

(a) Derailment Guard shall be provided on on outside of running rail on viaduct & At grade section

and inside of running rail in turinel. In tunnel, 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.

Note:

Location for providing Derailment Gu=.4 in single track tunnel:

1. Entry of tunnel 200 m from tunnel portal outside the tunnel to 50 minside the tunnel.

2. Exit of tunnel 50 m from inside of tunn=i portal to 200 m outside of tunnel

3. In curved track having radius 500m or iess including transition portion but excluding

location where check rail is provided.

4. Location of all-important installations e.g. Location of any substation or hazardous

structure inside the tunnel, etc. damage to which in the assessment of the metro rail

administration can result into serious loss of life or / and infrastructure as a result of

derailment in tunnel.

The above is subject to the condition that metro railway shall carry out of the risk

assessment analysis for derailment in the tunnel and ensure that the maintenance

‘practices in the maintenance manual as per the risk assessment mitigation plan. (For Risk
Analysis kindly refer Drawing No: CMSG-9A, CMSG-8B, CMSG-10A & CMSG-10B).

(b) Lateral Clearance between the running rail and the derailment Guard should be 210 £ 30 mm. It

shall not be lower than 25 mm below the top of running rail and should be clear of the rail

fastenings to permit installation, replacement and maintenance.

Note:

In case of Double Resilient Base Plate Assembly Fastening System as approved by MOR, the

lateral clearance between running rail anc the derailment guard shall be 25020 mm. This

fastening system, if used in tunnels haviiig multiple tracks, Metro Administration should ensure

that KE for adjacent track is nct infringed so long as the wheels of any derailed vehicle are

within the main rail and deraiiment guard and also the KE of derailed rolling stock shall not have

any infringement with the structure gauge.

Examined and found in order
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LHENNATMETRO RAIL LIMITED PHASE 11
SCHEDULE OF DIMENSIONS FOR
STANDARD GAUGE (1435 mm)

CHAPTER — 2

STATION
2.1 SPACING OF TRACKS AT STATIONS

Minimum spacing of tracks at station on straight and on curve of radius of 1000m and flatter,
without any structure between tracks At-Grade, Elevated and Under- Ground Stations-3900

mm.

2.2 PLATFORMS

2.2.1  Horizonial distance from Centre of track to face of passenger platform coping/PSD threshold/
components of fixed glazing for fuiure PSD shall be

Condition " Value

Minimum value: 1515 Mm
Maximum value: 1520 mm
Minimurn value: 1510 Mm
Maximum value: 1515mm

For Elevated, At Grade section,

For Underground section

Notes:

a) Passenger platforms have PSD's therefore,‘the closest dimension to the centreline of the
track is always the PSD threshold/Platform Coping/ components of fixed glazing for
future PSD. :

b) Platform coping faces shall be flared away smocthiy (wherever there is no PSD/
components of fixed glazing for future PSD) frorn the centre line of the track at either end
for a distance of 1500 mm beyond passenger area/at Platform end so as to give from

centre of track a minimum dimensios:

Condition Value
Elevated, At Grade section, 1590+2
Underground section 157545

c) For additional clearance for platforms on curves, refer to para 2.7

222  Height above rail level for passenger platform:

Maximum Minimum
(a) At-Grade Ballasted...............cocvuvevnivni.. 1085 mm 1075 mm
(b) Elevated/Under Ground........................... 1095 mm 1085 mm

22.3

Minimum horizontal distance of any isolated structure on a passenger

(i) platform from the edge of coping excent PSD/ components of fixed | 2500 mm
glazing for future PSD. .

Minimum  horizontal distance of any continuous Struciure on a

(i) passenger platform from the edge of coping except PSD/ components | 3000 mm

of fixed glazing for future PSD.

(Refer Appendix — 6 & 6A - Sample egress calculation report for Underground station &
Elevated Station)

Notes: - _ _
tamined and found in erde: e TF
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CHENNAI METRO RAIL LIMITED PHASE 11
SCHEDULE OF DIMENSIONS FOR
STANDARD GAUGE (1435 mm)
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a) The Platform Gates (PG) may be installed at platform as per design of Original Equipment
Manufacturer (OEM) of PG but shall have a minimum clearance of 10 mm from Kinematic
Envelope. ‘

b) The structure on the platform is treated as isolated if the length along the platiorm length
is 2000 mm or less. Any structire having a length exceeding 2000 mm is treated as
continuous structure.

c) The clocks/mirrors/CCTV/LED/LCD Screens/PIDS (passenger Information Display
System)/ Signages elc. shall not be considered structures and shall be located at a
minimum horizontal distance of 1000 mm from platform edge/coping with minimum height
of 2500 mm from top of piatform.

Note: Anything like above, hung from the Roof of Station shaif be adequately secured and
a safety loop is to be provided for taking care of incidences of failure of hanging
arrangement.

d) For platform structure setting-out dimensions at stations, refer to Drawing No. CMSG-6
and CMSG-7 for Elevated/at grade station and Drawing No. CMSG-6(TNL) and CMSG-
7(TNL) for underground station. No fixed structures should infringe the Structure Gauge
except for designated railway operational platform gates, 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.
2.2.4  For Structure Gauge at station platform, refer to fcilowing drawings:

a) For under Ground Station CMSG-6(TNL) & CMSG-7(TNL)
b) For At-Grade and Elevated Stations CMSG-6 & CMSG-7

2.3 TRACK GRADIENT

235 TRACKGRADENTSMN PLATFORM Examined and found in order

1. Desirable Grade (Recommendec) : Level ‘ /}')LAMP K. Misksia.

2.  Maximum Grade . :1in 1200 woliofo / oo / Rl
3. Exceptional Grade : 1in 400 ADE/.T/CIVIL
. . e .o.,;‘:nd Ralheays)
. RD.8.
Ngiai WS e, WETS-226011

1. There shall be no change of grade within station platform track.

2 Any gradient steeper than 1 in 1200 and up to Exceptional gradient of 1 in 400shall be
proposed by Civil Engineering Head and approved by Managing Director in
consultation with Head of Safety nominated by Metro Authority. ~

: £ 0\*)
2.3.2 GRADIENT ON TURNOUTS JL—F- J, 4
13)5F2
Maximum permissible gradient on turnouts : I
On Ballasted Track - ) 0.25%
On Ballastless Track 3.00%

Notes:

f‘\‘__‘ S
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CHENNAI METRO RAIL LIMITED PHASE I
L ..+ SCHEDULE OF DIMENSIONS FOR
«* “ " STANDARD GAUGE (1435 mm)

2.4

xamined and found in order

Aj“\‘-’f-" ep Ko Mishra.

1-0-‘-/!1-.0-/&
R.D.8.0, (Minietry of Ralways)

WS WY, WeTE-220011 -
Mansk Magar, Luckrow-11

2.5

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

(ii) There shall be no horizontal curve within 15.0 m length (desirable)/3.0m (minimum) from
any turnout on Ballastless track and 30 meters from .any turnout on Ballasted Track.

(iif) Turnout shall normally be installed on straight track. In exceptional situations, turnout may
take off from curve provided that the radius »f iead curve (main line as well as diverging
line) is not less than 190 m. The negotiability of rolling stock on such turnout must be
certified by rolling stock supplier and confirmed through oscillation trial and a suitable
speed restriction should be Jimposed on main a_ﬁd!qr diverging line based on track
geometry and other considerations, if required., In case of turnout installed on curved track,
the minimum distance for commencement of'\{renical cﬁrve or another horizontal curve
shall be 16m for Ballastless track. Turnout shall nof 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. heel) of crossing for Beliastless track. For Barlas{ed track, it shall be from SRJ to last
common sleeper behind end of crossing.

(v) The maximum permissible gradient on turnout and the location of turnout with respect fo.

vertical/horizontal curves in vicinity shall be ensured by metro that the Rolling Stock is fit
to negotiate these gradients,

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

any.

INTERLOCKING AND SIGNAL GEAR

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

(a) For Under Ground Stations

e From CL of track to 1330 mm 25 mm

= From 1330 mm to 1465 mm L 25mm rising to 65 mm

o From 1465 mmto 1585 mm 65 mm rising to 200 mm
(b) For Surface and Elevated Staticns

= From CL of track to 1330 mm 25 mm
* From 1330 mm to 1465 mm 25 mm rising to 65 mm
= From 1465 mm to 1640 mm 65 mm rising to 200 mm

Note: 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 signalling 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.

Points and Crossings:

> r——r—
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CHENNAI METRO RAIL LIMITED PHASE 11
SCHEDULE OF DIMENSIONS FOR
STANDARD GAUGE (1435 mm)

Para ' Descripticn SG (1435mm)
2.5.1 Maximum clearance of-check rail opposite nose of crossing 44 mm
259 Mlnlmum clearance of chéck rail opposite nose of A i
crossings .
Minimum clearance between switch rail and stock rail at
&5l heel of Switch Rail ' S2mm
254 Maximum clearance of wing rail at nose of crossing 44 mm
285 1 Minimum clearance of wing rail at nose of crossings 41 mm
256 glill'nmum clearance between toe of open switch and stock 160 mm
257 Minimum radius of curvatures for slip points, turnouts and 190 m
crossover

2.5.8 On main lines, the turnouts and diamond crossings shall be of the following types or flatter: -

a) 1in 9 type turnout : ' 300m/190m radius

b) 1in 7 type turnout 190m radius

c) Scissors cross-over of 1in 9 type.consisting of 4 turnouts of 300m/190m radius and 1 diamond
crossing -

d) Scissors cross-over of 1 in 7 type consisting of 4 turnouts of 190m radius and 1 diamond
crossing - ’

e) 1in 7 derailing switches/ 1 in 7 type symmetrical split turnout

2.5.9 On depot lines, the turnouts and diamond crossings shall be of the following types or flatter:

a) 1in 7 type turnout - 190m radius

b) 1in 7 type turnout 140m radius

c) Scissors cross-over of 1 in 7 type consisting of 4 turnouts of 190m/140m radius and 1 diamond
crossing

d) 1in 7 derailing switches/ 1 in 7 type symmetrica! split turnout

2.5.10 Diamond crossings not to be flatter than 1.in 4.5 ' ,Jf’

2.5.11

Note: @ .
a) The above restrictions shali not apply to moveable diamond crossings.

b) There must be no change of super elevation (of outer rail over inner rail) between points
18 meters outside toe of switch rail and nose of crossings respectively, except in the case

amined and found In order i ; l{:}—\k:—_d-j"page I 71
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CHENNAI METRO RAIL LIMITED PHASE Il
Q 4 . - .y SCHEDULE OF DIMENSIONS FOR
o~ STANDARD GAUGE (1435 mm)

of special crossing leading to snag dead — ends or under circumstances as provided for in

item 2.6 below.

2.5.12 Minimum length of tongue rail: 9000 mm for Standard Gauge.

2.6 Superelevation and speed at stations 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 Cant deficiency without redubing speed on the main line.
2.6.2 Turnouts:

i) Curves of contrary flexure
The equilibrium super elevation (s) in mm should be = (G;‘12?)(V2,-‘R)
Where G = Dynamic gauge in mm, R = radius of *‘urnout in metres and
V is speed on turnout in kmph.
The permissible negative super elevation on the turnout (which is also the actual

super elevation of the main line} may then be = (Cant deficiency-s) mm.

ii) Curves of Similar Flexure

The question of reduction or otherwise of super elevation.on the main line must necessarily
be determined by the adminisiration concerned. In the case of a reverse curve close behind
the crossing of a turnout, the super elevation may be run out at the maximum of 1 mm in
440 mm. .

iil) There must be no change of superelevation (of oa.jt_er rail 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 snég dead — ends

2.7 ADDITIONAL CLEARANCE FOR PLATFORMS ON CURVES

The additional clearance for platforms on curves is to he pfq_vided as shown at appendix-5.

Note: )
i) As the minimum radius of horizontal curve for station platform line is 1000 metres, there will
_ be no super elevation and gauge widexing at stations on passenger platform lines.
ii) Platforms located in curve shall be fitted with gap filler/ or suitable arrangement wherever

necessary to maintain the Maximum stepping distance (between platform and car body floor)

Examined and found in order
ﬁv_g{c.r{; Koo, Mishra. at platform as 75 mm in Horizori‘al direction and 45 mm in Vertical direction. The gap filler
""m""?;“’m shall be of elastic nature and fiexible to allow train contact without any adverse effect on
- s v sy i
g g b passenger safety and stability of train.
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CHENNAI METRO RAIL LIMITED PHASE 11
SCHEDULE OF DIMENSIONS FOR
STANDARD GAUGE (1435 mm)

CHAPTER -3

ROLLING STOCK
3.1 Passenger Rolling Stock

Note: all dimensions are in mm

S.No. . Description Specified Value
1 Gauge 1435 (SG)
2 a) Maximum Length of the coach body (including and fairings) 22150
b) Length of coach over couplers 22600
c) Width of the Coach Body 2900
d) Height of the coach body (maxini:m with pantograph in locked
down condition) 4048
3 a) Distance between bogie centres” B 14850+250
b) Length of rigid wheel base for single hogie* 2400+200
c) Maximum Distance between any two adjacent axles 12900

Note: * The above dimensions a), h) should commensurate to each other as per the design selected
by Metro considering the manoeuvrability of the coach and the entire train on sharper curves and
maximum gradient to avoid any infringement to the structure gauge.

4 Kinematic Envelope for level tangent track Drawing No:

a) Kinematic Envelope for 30kmph ~Through & Semi through Girder
Bridges At Grade, Elevated Sections on level (or constant grade) CMSG-1
tangent track. '

b) Kinematic Envelope for 65 kmph — At Grade and Elevated
Stations on level (or constait grade) tangent track.

c¢) Kinematic Envelope for 90 kmph— Underground Sections on level
(or constant grade) tangent track.

d) Kinematic Envelope for 65 kmph — Underground Stations on level
(or constant grade) tangent track.

CMSG-1A

CMSG-1(TNL)

CMSG-1A(TNL)

a) Minimum clearance from rail level under fuily loaded condition for
5 bogie mounted equipment in worst condition® (*The worst condition
means wheels with maximum tread wear and primary springs with
maximum deflection) in static conditiun.

75

b) Minimum clearance from rail level under fully loaded condition for
body mounted equipment in worst conditien* (*The worst condition
means deflated secondary air spring, wheels with maximum tread 102
wear and primary springs with maxamum deflection) in static
condition.

¢) Minimum clearance from rail level, under dynamic condition of fully
loaded vehicle, with maximum tread wear and primary springs with
maximum deflection, with the exception of wheels & attachments
there to (vide note below #). 50

Note: # 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 minimurm height of 50mm from a
distance of 51mm inside to 216mm cutside of the gauge face of wheel.

Wheel Profile - S$1002/h28/e32.5

Note: The “Incline of tread"” for S1002 has a varying gradient and must therefore be
inferred from the coordinates shown in Table C.1 of EN 13715, Alternative profiles Reverse slope

[V135 or EPS 32.5] may be adopted, if the RS Contractor's wheel-rail interface study between 6.7 and 15%
demonstrates significantly better overall wear characteristics.

[ —
Examined and found In order Page | 23
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CHENNAI METRO RAIL LIMITED PHASE Il
SCHEDULE OF DIMENSIONS FOR
STANDARD GAUGE (1435 mm})

Wheel
a) Maximum wheel gauge back-to-back distance 1360

b) Minimum wheel gauge back-to-back distance 1358

a) Maximum wheel diameter or. the tread
(Wheel Profile dimensions as per EN 13715 / EN'15313. Wheel Diameler value D" is 860
measured from point DO on the wheel tread; 70mm from whsei gauge face)

b) Minimum wheel diameter on the tread
(Wheel Profile dimensions as per EN 13715 / ENG5313. Wheel Diameter value D" is 780
measured from point DO on the wheel tread; 70m:m from wheel gauge face)

a) Maximum projection for flange of new wheel
(Wheel Profile dimensions as per EN 13715 / EN15313, Flange Height value *h" is 36
measurad from point DO on the wheel tread: 70mm from wheel gauge face)

b) Minimum projection for flange of new wheel
(Wheel Profile dimensions as per EN 13715/ EN15313. Flange Height value "h" is 28
measured from point DO on the wheel tread; 70mm from wheel gauge face)

10

a) Maximum thickness of flange of wheel

(Wheel Profile dimensions as per EN 13715/ EN15313. Flange Thickness values * e, 325
82" are measured 10mm below wheel tread point DO)

b) Minimum thickness of flange of wheel.
(Wheel Profile dimensions as per EN 13715 / EN15313. Flange Thickness values “ 1, 22
62" are measured 10mm below wheel tread point DO)

11

Minimum width of Wheel as per respective wheel profile 1351

12

a) Maximum height above rail level for floor of any unloaded vehicle 1130

b) Minimum height above rail level for fioor of fully loaded normal

vehicle 1300

13

a) Maximum height of centre coupler above rail level for unloaded

vehicle - 815

b) Minimum height of centre coupler above rail level for fully loaded

vehicle 740

3.2

LOCOMOTIVE AND ENGINEERING SERVICE VEHICLES
Other items of Rolling Stock viz. shunting locomotives, OHE maintenancé and inspection cars,
emergency re-railing van, track machines etc., used on Chennali Metro System (where these cars
should be plying) will conform with the kinematic envelopé of the Passenger Electric Multiple
Units as detailed in the annexure cf KE drawings.

i \
Examined and found in order i . 3 / 4

T \I’ '}
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R.D.0.0. (Minieiry of Raliways) .
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CHENNAI METRO RAIL LIMITED PHASE 11
SCHEDULE OF DIMENSIONS FOR
STANDARD GAUGE (1435 mim)

.,
naj Mett®

CHAPTER -4

OVERHEAD ELECTRIC TRACTION 25 KV/AC 50 CYCLES PER SECOND
Note:
(i) Electrical Clearances are compi:zd as per Table 2 of Electrical Clearances under ‘Para

51.3 — Clearances between live parts of contact lines and earth’ of BS EN 50119:2008.
However, These Electrical clearances are minimum and may be increased depending on
various parameters e.g. Absolute hiumidity, the Ambient Temperature range, Air Pressure,
Pollution, Relative’ Air Dznsity, Shape and material for both energised and earth
Structures. Metro may consider each case individually as suggested in BS EN
50119:2009. FmE®

(i) 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 the Wearing Copper / Metal Conductor of
Rigid OCS (Overhead Contact System) in Tunnel would be - 4318 mm.
Note:

a) 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, where Rigid OCS is provided and the track is Ballastless, the
Electrical clearances laid doy\'*n at paras 4.1.1 to 4.1.4 shall be applicable.

C) For location of rigid OCS in circular tun.el with canted track, refer to para 1.7.1(B)-b and
1.7.2(B)-b. 3
d) Itshall 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.

4,11 Stagger of Rigid OCS Conductor in Tunnels shall not be more than (IRS Code)

(a) OnStEight ocousnmammmaai s + 200 mm (from IR SOD)
(B) ONCUNVES...oviiiiiiiiiiis ceeiiiiiies vaeans + 300 mm (from IR SOD)

4.1.2 Prescribed minimum cilearance between live parts of contact lines and bodies of

Examined and found in order
fm-ﬁx L. Michsia, structures. |
/gl / Plon 2 i 5 .
ey Air clearance between bodies of structures and live un-insulated parts of contact lines, feeders
ALDALO, (misiry of Py} t

oy Sl and current collectors for 25 KV shall be as per IEC 60913 as under:

Absolute minimum
Condition Minimum clearance between dynamic clearance
live parts and structures between live parts and
struciure
a) | Long duration (Static) : 270 mm -

i}}'_ "‘;_j__.- Page | 25
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‘ b) ‘ Short Duration (Dynamic) 170 mm -. 150 mm*

“In exceptional cases and considering operating in climatic conditions (Ref: IEC 60813)

4.1.3 Prescribed minimum clearance between live parts of contact lines and bodies of

vehicles ;
Condition .. _Clearance (mm)
a) Long duration (Static) 290 mm
b) Short Duration (Dynamic} | '190 mm J

4.1.4 Maximum width of pantograph — under dynamic 'condition: (indicative)

The Kinematic Envelope for the undergrdund ég}stem with Ballast less track is shown in Drawing
No. CMSG-1(TNL). The pantograph adopted should be such that its actual half KE width does
not exceed 820 mm and 980 mm at thé :tob and bottom fespe_f:tively in bantograph raised
condition for a contact wire height of 4318 mm te fulfil electrical clearances as per item 4,1.3.

4.2 ELECTRICAL CLEARANCES FOR AT-GRADE AN.D-ELEVATED SECTIONS
4.2.1  Minimum vertical distance between any live bare conductor (overhead equipment) and
any earthed structure or other bodies (over bridges, signal gantries etc.)

Condition For Flexible OHE
a) Long duration (Static) 320 mm
Short Duration .
b} (Dynamic) _2?0 mm

Note: A minimum vertical distance of 340 mm shall normaily be provided between rolling stock
and contact wire to allow for a 20 mm temporary raising b_f the tracks during maintenance.
Wherever the allowance 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 distance between bare live conductor (overhead equipment) or any earthed
structure or other bodies (over bridges, signai gantries et'c.i

Condition For Flexible OHE

a) Long duration {Static) 320 mm Examined and found in orde
b) Short Duration _ 220 mm ﬁv\_:(ﬂg f(p,, Mishria
(Dynamic) /getie /P
— ADEN.T.
4.2.3 Height of contact wire: e @ wo v (tw )
R.D.8.0. (Ministry of Rallways)
WS WY, WeTS-220011
Minimum height-from rail level to the underside of live Conductor wire., Manak Neger. Lucknow-11
a) Under bridges | 4408 mm
b) In the open (Elevated & At grade sections) 5000 mm
c) Minimum Height of contact wire at Depot 5500 mm
: [
. Page | 26
P2C0000PRW000-0GC1-ENGERT-00001 2N S ASHOK KUMAR, mss
33 0f 117. 28 (& e ,_
N T WNAIMETRD RAL Lk 4 fr..’"\
‘ile No. 2024/Proj./CMRL/SeD/PH-11/30/98 (Computer No. 3480306) ‘i‘,: S Ial - 9 _;i_-__,-’_j_ v

| 2171

L



¢ i . CHENNAI METRO RAIL LIMITED PHASE Il
L SCHEDULE OF DIMENSIONS FOR

g-q,,_l.m‘,,*’ . STANDARD GAUGE (1435 mm)
In running and carriage sheds wherever staff are
g expected to work on the roof of rolling stock ‘ 5200 mm ‘
Note: _

(1) 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. -

(2) Minimum Contact wire height from Rail level to underside of Conductor
Wire.

: . - (i) Height of the locomotive (with Panto locked position): 4048 mm
xamined and found in order
M U, Mishria (i) Minimum Static clearances from 25kV live conductor :320 mm
/'gee / Felom (iii) Allowance for OHE erection Maintenance: 20 mm
ADEN.T/CIVIL ‘
-y o e Sy , (iv) Allowance for track matntenance: 20 mm (Ballastless Track)
"’u."..'.:".ﬁ.,... Luw:: ' (v)Minimum height =f contact wire (Total): 4408 mm

4.2.4  Maximum variation of the live conductor wire on either side of the centre line of the track under

static conditions:

i) On Straight ................... o + 200 mm
i) OnCurves......ccceuennnnn, + 300 mm
425  Maximum width of pantograph collector:

The Kinematic Envelope with the size of Pantograph adopted shall be within the Kinematic
Envelope shown at Drawing No: CMSG-1.

4.3 (i)The vertical clearance from Overhead line to power line crossing of
Railway Tracks:

Sl. Overhead Crossing | Minimum clearance from Rail level | Minimum
No Voltage - : between Highest Traction
' Existing Power | New Power Line | Conductor and
Line Crossing | Crossing or | Transmission
For - Ncn- | Crossing Crossing Conductor
Electrified Planned For
Territory Alteration
(1) (2) B 3) (4) (5
(a) | Upto and including 19kV | I:_ 3 ' Normally by Underground Cable
(b) | Above 11kV & “10860mm 14660mm 2440mm
upto 33kV
(c) | Above 33kV & upto 66kV 11160mm 14960mm 2440mm
5
A=
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CHENNAI METRO RAIL LIMITED PHASE 11
SCHEDULE OF DIMENSIONS FOR
STANDARD GAUGE (1435 mm)

(d) | Above 66kV & upto 11760mm 15560mm 3050mm
132kV : ok, T

(e) |Above 132kV & upto| 12660mm |  16460mm 4580mm
220kV o '

(f) | Above 220kV & upto 14460mm 18260mm 5490mm
400kV

(g) | Above 400kV & upto 156360mm 19160mm 7940mm
500kV

(h) | Above 500kV & upto 18060mm 21860mm 7940mm
800kV

Note:

(i) All height/clearances are in mm and under maximum sag conditions.
(ii) If the crossing is provided with a cuarding, a minimum clearance of

Examined and found in order

U Mishria, )
Fah

T WY,
Manak Nagar, Lucknow-11

4.3

2000mm shall be maintained between bottom of the guard wire and

highest traction conductor.

(iii)

Power line crossing in yards & stations area shall be avoided.
For any electrification work of ex_istiqg track or construction of new track

/gauge conversion with electrification, existing power line crossings

can continue, if dimensions are as per Column (5) above, even if

dimensions of Column (3) are not satisfied i.e., for electrification works

Column (3) is not applicable.

(i) Minimum clearance between any conductor not adequately insulated

and any railway structure under most adverse conditions

SI. No Voltage Minimum Clearance
(1) (2) (3)
(a) Upto and including 650 volts 2500mm
(b) Above 650 volts and upto & including 33 kV 3700mm
(c) Above 33 kV and upto & including 66 kV 4000mm
(d) Above 66 kV and upto & includirig 132 kV 4600mm
(e) Above 132 kV and upto & including 165 kV 4900mm
() Above 165 kV and upto & incliuding 220 kV 5500mm
(9) Above 220 kV and upto 4 including 400 kV 7300mm
(h) Above 400 kV and upto & including 500 kV 8200mm
(i) Above 500 kV and upte & including 800 kV 10900mm
4.3 (iii) Minimum height above rail level for telegraph, telephone A 6100mm
i.Page |28
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CHENNAI METRO RAIL LIMITED PHASE 11
3 L SCHEDULE OF DIMENSIONS FOR
IO : STANDARD GAUGE (1435 mm)

and other such low-tension wires crossing a railway
4.3 (iv) Minimum Horizontal Distance of Structures:

The minimum horizontal distance measured at right- angle to, and from the centre of nearest track to

any part of the structure ahove ground level, carrying electrical conductor crossing a railway line shall
be:

(i) For new structure i (H+B6)m

(ii)For existing rigid well founded poststructures : 3m, or 1.5m away from the toe of embankment/top
of cutling, whichever is more

Where, 'H'’ is the height of post/structure from i2arest ground level

Note:

(1) Rigid well founded post/structure: Any post/structure which is so consiructed or

guyed as to remain in a vertical position cr failing this to continue to provide the
minimum horizontal clearar:ces of 2.135m from the centre of nearest track, with one
or all of the conductors broken or with its conductors attached, when subjected to
maximum wind pressure, shail be considered to be a “rigid well-founded
post/structure”.
The existing rigid well founded post/structures, presently at a distance equal to or
more than (ii) as given above, but iess than (H+2.135) m, shall be inspected by
railway's nominated electrical official once in a year jointly with the owner of the
post/structure and certify the safety of the structure, keeping appropriate records of
inspections. '

(2)If the existing post/structure carrying electrical conductors crossing a railway line, is
not rigid and well-founded then the minimum horizontal distance, measured at right
angles from the centre of nearest track, shall be equal to height of post/structure
above ground level plus 2.135m.

Examined and found in order
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CHENNAI METRO RAIL LIMITED PHASE I1
SCHEDULE OF DIMENSIONS FOR
STANDARD GAUGE (1435 mm)

CHAPTER -5

PLATFORM SCREEN DOOR'(PSD)

(As per MoHUA guidelines issued in 2013, planning of Metro system with PSD is

mandatory.)
5.1 Setting out Dimensions
S.N. ‘ Particular 2300 mm wide
[ RS
i Minimum Platform Screen Door Width (clear opening) 2000 mm
ii. Minimum Platform Screen Door Height from PF level (Full hight) 2100 mm
iii. Minimum Platiorm Screen Gate Height from PF level (Half hight) 1500 mm
o Minimum Platform Screen Door threshold offset from track centreline 1510 mm
’ — straight track (Underground) .
v Minimum Platform Screen Door panel offset from track centreline — 1535 mm Excluding
’ straight track (underground) the deflector plate
vi Minimum Platform Screen Door threshold offset from track centreline 1515 mm
* | —straight track (Elevated/At Grade)
. Minimum Platform screen door panel offset from Track — centre line — 1540 mm Excluding
Vil- | straight track (Elevated/At- Grade) : tadsflector plat,
drive assembly
The minimum size of object which can be sensed for retraction of "
viii. | doors (the dimensions given are only indicative, Metro may adopt 51:1:11:14?;:\5‘0?;;
more sensitive screen door which can sense lesser size as indicated). P

RS door width of 1400mm, stopping accuracy of +-300mm of signalling considered for PSD door width

Note
a)

b)
c)

Stopping Accuracy of Metro Train is (+/-) 300 mm or less.

For curved platforms, additional clearance as per appendix-5 to be considered.

Platform Gates are considered as desig.‘!atedlrailway operational structure. Therefore.

platform gates may infringe the stfucture gauge, but does not infringe the kinematic envelope

of train in station.

The deflector (if provided) attached to the bottom of the slldlng door shall be designed in order

not to protrude beyond the door threshold.

Examined and found in order

;1,,\9(}_!3)&\ j(:’:.. Mm
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@ oo wo o (w P
R.D.8.0. (Ministry of Raliwera)
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CHENNAI METRO RAIL LIMITED PHASE II
SCHEDULE OF DIMENSIONS FOR

STANDARD GAUGE (1435 mm)

APPENDIX-1

PERMISSIBLE SPEED, CANT AND MINIMUM TRACK SPACING ON CURVES
UNDERGROUND (TUNNELS), ELEVATED AND AT-GRADE SECTIONS

Reference Para 1.1

| MINIMUM DISTANCE BETWEEN ADJACENT TRACKS
Mot | e | o s
UNDERGROUND ELEVATED & AT-GRADE
metres mm @ kmph mm mm
>3000 - 20 3600 3650
3000 15 80 3600 3650
2800 15 80 3600 3650
2400 20 80 3600 3650
2000 20 80 3600 3650
1600 25 80 3600 3650
1500 30 80 3600 3650
1200 35 80 3600 3670
1000 45 80 3650 3700
800 55 80 3600 3750
600 70 80 3650 3750
500 95 20 3750 3800
450 115 80 3800 3850
400 120 75 3850 3900
350 120 70 3850 3900
300 125 65 3900 3950
200 120 55 4000 4050
150 110 45 4100 4150
150" 0 25 4000 4050
120 110 40 4200 4250
120 0 25 4100 4150
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 station which should be calculated

depending on specific requirement but the spacing should not be less than the spacing

stipulated in para 2.1.

¢) Cant provided is limited to Exceptional value of 125mm

d) Maximum cant deficiency is 100mm

e) *The curve with radius 120 and 150 without cant are used in depot/depot connections.

f) For in between radius more sharper radius to be adopted to arrive track spacing

Examined and found in order
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CHENNAI METRO RAIL LIMITED PHASE 11
i i SCHEDULE OF DIMENSIONS FOR
STANDARD GAUGE (1435 mm)

APPENDIX-2A

EXTRA HORIZONTAL SHIFT ON CURVES ( CURVATURE EFFECT )
INSIDE OF CURVE

EXTRA GAUGE EXIRABOIING EXTRA
RADIUS M'ZDSESS;;‘;V ( TOLEﬁ;;tEE ON ,pUFGL%E}é_TRA SHr:gngNozmb E REMARKS
TOLERANC
R (V) (N | e (1)
100 285.0 26 " Tg0 268
120 237.5 26 9.0 221
150 190.0 26 9.0 173
175 162.9 26 9.0 146
190 150.0 26 90 133
200 142.5 26 9.0 126
250 114.0 26 9.0 97
300 95.0 26 9.0 78 (G) Extra Gauge
350 81.4 26 L e e Bl 64 Tolerance on
400 713 26 9.0 54 f:ar:e;o;'::er
450 63.3 26 9.0 46 Radius.
500 57.0 26 5.0 36
550 51.8 26 5.0,y 31 9mm for curves
600 475 26 50 27 :::':;ﬁ:':n
650 43.8 26 5.0 23 sy oopliavnly
700 40.7 26 5.0 20 and
750 38.0 26 ol S 17
800 35.6 26 5.0 15 * P for purves
: s of with Radius
850 335 26 ' 5.0 13 Sl o o
900 317 26 5.0 11 than 1000m
950 300 26 5.0 9
1000 285 26 0.0 3
1100 25.9 26 6.0 0
1200 23.8 26 0.0 0
1300 21.9 26 0.0 0
1400 204 26 0.0 0 T1=V-N+G for
1500 19.0 26 0.0 0 Viegualte or
Greater than (
1600 17.8 26 : 0.0 0 N)and T1=G
1700 16.8 26 0.0 0 for V <(N)
1800 15.8 26 0.0 0
1900 15.0 26 00 0
2000 143 26 0.0 0
T 2200 13.0 26 0.0 0
2400 11.9 26 0.0 0
2600 11.0 26 0.0 0
2800 10.2 " 26 0.0 0
3000 OR More 9.50 26 0.0 0
Examined and found in order — Page I 32
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CHENNAI METRO RAIL LIMITED PHASE 11
SCHEDULE OF DIMENSIONS FOR
STANDARD GAUGE (1435 mm)

Mid Throw (in mm ) V=(125XC?)/R =28500/R

Where C is the distance between bogie centrgs = 14.850+0.250=15.100m OR
14.850-0.250= 14.600m

The worst case will be with C= 15,100 m

R is the Radius of curve in mtrs

Mid Throw ( in MM) V=(125xC?) / R = 28500/R

For in Between radius more .sharper radius to be adopted .

Examined and fournd in order T —

b S
u-d-‘-/g;.-/m {.d

= o we v fu wwew)
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CHENNAI METRO RAIL LIMITED PHASE 11
SCHEDULE OF DIMENSIONS FOR
STANDARD GAUGE (1435 mm)

APPENDIX-2B

EXTRA HORIZONTAL SHIFT ON CURVES (CURVATURE EFFECT)

OUTSIDE OF CURVE

END THROW EXTRA GAUGE f)xJ:'?ONEOXSTI':ﬁ EXTRA
RADIUS ( 34683/R) TOLEF:}ARtE;E ON GAUGE SHF:?TRgh?I::IZARI\}E REMARKS
TOLERANCE

R (Vo) (G) (EN) (T2)
100 346.8 9 23 358
120 289.0 9 2.3 300
150 231.2 9 2.3 242
175 198.2 9 2.3 209
190 182.5 9 2.3 194
200 173.4 8 . 2.3 185
250 138.7 9 2.3 150
300 115.6 9 2.3 127
350 99.1 9 2.3 110
400 86.7 9 2.3 98 6 i i
i 24 2 2 L TolerarZZe ;:iurves
500 69.4 5 13 76 sharper than 1000m
550 63.1 5 1.3 69 Radius.
600 57.8 5 1.3 64 4 ; o
s 0| i o
il 435 2 La. 36 500 m radius and
750 46.2 5 13 53
800 43.4 5 13 50 5 mm for curves of
350 20.8 S 13 47 with Radius of 500 m to

less than 1000m
900 38.5 5 13 45
950 36.5 5 13 43
1000 34.7 0 0.0 35
1100 315 0 0.0 32
1200 28.9 0 0.0 29
1300 26.7 0 0.0 27 T2 = VO+G+EN
s £t . i & EN=G x 0.251986301
1500 23.1 0 0.0 23
1600 21.7 0 0.0 22
1700 204 0 a.0 20
1800 19.3 0 0.0 19
1900 18.3 0. 0.0 18
2000 17.3 0 0.0 17
2200 15.8 0 0.0 16
2400 145 0 0.0 14
2600 13.3 (4] 0.0 13
2800 124 0 0.0 12
3000 OR More 11.6 0 0.0 '

Examined and found in order
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CHENNAI METRO RAIL LIMITED PHASE 11
SCHEDULE OF DIMENSIONS FOR
STANDARD GAUGE (1435 mum)

>
%"'li' m’d‘e

End Throw (in mm) V=(125XC12)/R - (125 XC?)/R=34683/R

Where C is the distance between bogie centres = 14.850+0.250=15.100m OR
14.850-0.250= 14.600m

The worst case will be with C= 14,6000m
C1 is the length of coach in meters =22.150 and
R is the radius of curve in meters

For in between radius more sharper 'rladius to be adopted.

Examined and found in order
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CIENNAT METRO RAIL LIMITED PHASE 8l
SCHEDULE DFDIMENSIONS Foit
STANDARD GAUGE [ 1435 mm]

APPENDIX-3

CANT EFFECT ON STRUCTURE GAUGE - HORIZONTAL AT-GRADE AND ELEVATED

REFERENCE: PARA 1.7.2

ALL FIQURES ARE IN MM

A3 of 117

Halght above rail level measured -+ h=308 h =330 h=3310 h=3775 h= 6250
perpandicular to plane of frack
Dislance fram cenire line of Irack o = ab= 1640 ab = 1735 ab = 1825 ab=1546 ab = 1546
Structure Gauge for tangent Irack
Cant | A9 8| g0 | cosa | mna | E F H H £ Fo|lom H E F Hy Hs E F H H E F H H
DG 1 1 A 2 L} Al ? 1 1 1 1 Al 2 1 1 Al 2
125 4.748 0.083 | 0.887 | 0.083 1660 1609 502 231 1806 1852 1133 BdS 2083 1545 3512 321 1853 1228 3853 3697 2058 1023 6418 | 6163
120 4558 | 0.079 | 0,997 | 0.080 | 1658 | 1611 | 4o4 234 1803 | 1856 | 1125 | B49 | 2082 | 1556 |- 3505 | 3214 | 1841 | 1241 | 3046 | 3700 | 2088 | 1044 | 6413 | 6167
115 4368 | 0.076 | D.997 | 0076 | 1658 | 1812 | 487 237 180% | 1658 | 1117 | B53 | 2072 | 1568 | 3497 | 3219 | 1828 | 1254 | 3939 | 3704 | 2018 | 1066 | 8407 | 6172
110 4178 0.073 | 0.997 | 0.073 1658 1613 478 240 1758 1663 1108 B56 2061 1578 | 3489 3223 1817 1267 3933 3T 1987 0BT 6401 | 6176
105 3.987 | 0.070 | 0.998 | 0.070 | 1657 | 1615 | 47 243 1795 | 1666 | 1101 | 860 | 2081 | 1500 | 3481 | 3228 | 1805 | 1280 | 328 | av11 | 1977 | 1108 | 6ass | 6180
100 4.797 | 0.066 | 0.998 | 0.066 | 1657 | 1616 | 463 246 1793 | 1670 | 083 | 863 | 20d0 | 1602 | 3474 | 3032 | 1783 | 1203 | 3m1m | arid | 1957 | 11289 | 6388 | 6164
85 3.807 0.063 | 0.998 | 0.063 1656 1618 455 249 1780 1673 1085 B&T 2030 1613 3466 3238 1780 1305 gz 3T 1936 1150 6382 | 6188
a0 3417 0.060 | 0.998 | 0.060 1685 *e18 447 252 1787 1676 1077 BTO 20189 1624 3458 3240 1768 1318 3905 3rz21 1916 171 6378 | 5192
85 3227 | 0056 | 0.098 | 0.056 | 1655 | 1620 | 438 255 1785 | 1680 | 1088 | B73 | 2008 | 1636 | 2450 | 3245 | 1756 | 1331 | 3ms0 | 3724 | 1895 | 1192 | 6370 | 6198
80 3.037 | 0053 | 0999 | 0.053 | 1654 | 1622 | am 258 1782 | 1683 | 1081 | BT | 18908 | 1647 | 3442 | 3249 | 1744 | 1344 | 380z | 3728 | 1875 | 1213 | 6383 | 6199
75 2847 0.050 | 0.899 | 0.050 1653 16823 424 261 1779 1687 1083 BBO 1887 1658 3434 3253 1732 1357 3885 3TN 1855 1234 6357 | 6203
70 2657 0046 | 0999 | 0046 1652 1624 418 264 1776 1680 1044 BA4 1976 1670 3426 3257 1718 1369 3878 3734 1834 1255 6350 | 6207
&5 24867 0.043 | 0.099 | 0.043 1652 1625 408 267 1773 1693 1036 BA7 1966 1681 3418 3261 1707 1382 3871 3737 1814 1276 6343 | 6210
2277 0.040 | 0,999 | 0.040 1651 1627 A0 270 1771 1697 1028 880 1952 1682 3410 3265 1685 1395 3863 T4 1783 1206 6336 | 6214
55 2087 | 0.036 | 0.999 | 0036 | 1650 | 1828 | 382 273 1768 | 1700 | 1029 | 894 | 1944 | 17030 | 3402 | 3268 | 1682 | 1407 | 3856 | araa | 1773 | 1317 | 6330 | 8247
1.828 0.033 | 0.999 | 0.033 1649 1629 384 276 1765 1703 1012 8oy 1924 1714 3304 3273 1670 1420 3845 747 1752 1338 6323 | 6220
45 1.708 0.030 | 1.000 | 0.030 1648 1630 a7e 278 1762 1707 100 200 1823 1726 3385 3277 1658 1433 3842 3750 1732 1358 | 6316 | 6224
40 1.518 0026 | 1.000 | 0.028 1648 1631 388 281 1759 1710 596 04 1812 1737 3377 3280 1645 1445 3835 3753 1711 1380 6308 | 6227
a5 1.328 | 0.023 | 1.000 | 0.023 | 1647 | 1632 | 36D 284 1756 | 1713 | 987 | 907 | 1901 | 1748 | 3369 | 3284 | 1633 | 1458 | 3827 | 3756 | 180 | 1401 | 6302 | 6230
30 1.138 0.020 | 1.000 | 0.020 1646 1634 353 287 1753 1716 &79 910 1890 1759 3381 3288 1621 1471 3820 | 3758 1670 1422 6294 | 6233
25 0.949 0.047 | 1.000 | 0.017 1645 1635 345 230 1750 1719 g7t 514 1880 1770 | 3352 3292 1608 1483 3813 3761 1648 1442 6287 | 6236
20 0.758 | 0.013 | 1.000 | 0.013 | 1644 | 1636 | 337 293 1747 | 1723 | 63 917 | 1869 | 1781 | 3344 | 3208 | 1506 | 1456 | 3805 | a37e4 | 1629 | 1483 | 6280 | 6239
15 0.568 | 0.010 | 1.000 | 0.010 | 1643 | 1637 | 329 296 | 1744 | 1776 | @55 920 | 1858 | 1792 | 3335 | 3200 | 1583 | 1508 | 3798 | 767 | 1608 | 1484 | 6273 | 6242
10 0.379 0.007 | 1,000 | 0.007 16842 1638 321 269 1741 1729 546 923 1847 1803 | 3327 3303 1571 1521 3790 T 1587 1505 G265 | 6245
5 0.180 0.003 | 1.000 | 0.003 1641 1639 313 302 1738 1732 938 827 | 1836 1814 3319 3306 1558 1533 3783 3172 1567 1525 6258 | 6247
a 0.000 0.000 | 1.000 | 0,000 1640 1640 305 305 1735 1735 930 230 ] 1825 1825 3310 | 3310 1546 1546 775 3775 1546 1546 6250 | 6250
REFER TO FIGURE; CMSG-+4
E1 = fab+{h x tan a}] x cos o Fr={ab-(h » tan )] % cos o
Hi = (Cal2) + (hicos n)+(Ab-h % tan «)x sin o .
Hz= (Cal2) + (hicos )-{fabsh % tan u) x sin @ Examined and found in order
ab = Ab = Distance from cantre line of vehicle fo Structure gauge for Tangant Track at halght b from cail level ( ¥ A
ac = Dislance from centre line of canted Irack In Struclure Gauge for Tangent Irack at height '’ fram rail lavel, LAﬂU Jrs s
be. = hxetana =Lataral i due to cant | along the line paradel to lina joining top of rails). / oo
Al
- - *m
LD.8.0, (inisiry of Rubwmys)
- Wy, W20 11 B 36
Mhannk Sager Licknow11 age |

‘ile No. 2024/Proj./CMRL/SoD/PH-11/30/98 (Computer No, 3480306) . .
senerated from eOffice by AVINASH, JD/PROJECT(A), JD/PROJECT, Project Directorate on 13/05/2025 10:41 am



&

SCHEDULE UFINMEN

LHENNAL METRO AL LIMITEL PIASE 11
NS FUR

STANDARD GAUGE | 14355 nnin ]

APPENDIX - 3 (TNL)

CANT EFFECT ON STRUCTURE GAUGE-HORIZONTAL UNDER GROUND SECTIONS (RECTANGULAR BOX TUNNELS)
¥ REFERENCE: PARA 1.7.2

ALL FIGURES [N MM

PN SO L it s - h=1305 h = 940 = 2308 | h = 3965 he 4838
perpendiculas to plane of track
?:;"ﬁ?.ﬂ;’iﬂ?;ﬂ.'{lﬂ;‘“ s ab= 1585 ab = 1670 ab = 1740 | ab=1250 ab= 1250
Cant m‘”: Sina | cosa | tana Er Fr Hi He & Fi Hi He E £ Hi He E F Hi e E £ H | He !
125 4.748 0.083 | 0.997 0.083 1805 | 1554 495 235 1742 1586 1138 861 2008 1460 3500 iz 1574 217 4117 3|10 1846 B45 4987 | 4780
120 4.558 0.07% | 0.997 0.080 1604 1556 450 238 1739 1580 1130 864 1987 -| 1472 3483 3zie 1561 am 4112 3g3 16831 B&2 4982 | 4783
115 4.368 0.076 | 0.997 0.076 1604 1557 482 241 1737 1584 1122 ) 1987 1483 3485 3220 1548 844 4106 3816 1615 B78 4877 | ATHE
110 4.178 0.073 | 0.997 0.073 1603 1559 475 244 1734 1597 1114 an 1876 1495 3478 3224 1536 958 4101 3818 15898 Bo4 4871 4789
105 3.987 0.070 | 0.998 0.070 1602 | 1560 487 247 1731 1601 1106 874 1966 1506 3470 3229 1523 a7 4095 3921 1583 911 4866 | 4792
100 a.797 0.066 | 0.998 0.066 1602 | 1561 459 249 1728 1804 1088 877 1955 1517 3463 3233 1510 985 4089 924 1568 927 45960 | 4785
85 3607 0.063 | 0.998 0.063 1601 1583 452 252 1726 1608 1081 881 15944 1528 3455 3236 1487 998 4083 3926 1552 843 4855 | 47497
a0 3417 0.060 | 0.998 0.060 1600 | 1564 444 255 1723 1811 1083 BE4 1934 1540 3448 3240 1484 1011 4077 3928 1536 959 4849 | 4800
a5 3zzr 0.056 | 0.998 0.056 1600 | 1565 436 258 1720 1814 1075 BT 1923 1561 3440 3244 1471 1025 4072 3831 1520 978 4943 | 4802
80 3.037 0.053 | 0.999 0.053 1589 | 1567 429 261 1717 1618 1067 B899 1913 1562 3433 3248 1458 1038 4066 3933 1505 992 48937 | 4805
75 2.847 0.050 | 0.999 0.050 1588 | 1568 421 263 1715 1621 1039 Be3 1902 1574 3425 3252 1445 1052 4060 3936 1489 1008 | 4832 | 4807
0 2.657 0.046 | 0.999 0.046 1567 | 1569 413 265 1712 1625 1051 a7 1891 1585 3417 3256 1432 1065 | 4054 3938 1473 1024 4926 | 4810
65 2,467 0.043 | 0.899 0.043 1597 1570 405 269 1709 1628 1044 o0 1881 1586 3408 3260 1420 1078 4048 3940 1457 1041 4520 | 4812
60 2277 0.040 | 0999 0.040 1506 | 1572 398 272 1706 1831 1036 803 1877 1807 3402 3263 1407 1051 4042 3942 1441 1057 4914 | 4815
55 2.087 0.036 | 0.999 0.036 1585 | 1573 380 275 1703. ¢ ~435 028 936 1859 1618 33894 3267 1384 1105 4035 3944 1425 1073 4908 | 4817
50 1.888 0.033 | 0.999 0.033 1594 1574 382 277 1700 1638 1020 800 1848 1630 3386 3271 1381 1118 4029 3946 1410 1088 4902 | 4819
45 1.708 0.030 | 1.000 0,030 1593 1575 375 280 16897 1641 1012 92 1838 1841 3378 3274 1368 1131 4023 3948 1384 1105 4896 | 4821
40 1.518 0.026 | 1.000 0.026 1593 1576 367 283 1594 1845 1004 915 1827 1652 3370 3278 1355 1145 4017 3850 1378 1121 4888 | 4823
35 1.328 0.023 1.000 0.023 1592 1578 359 286 1691 1648 906 213 1816 1663 3362 3281 1342 1158 4010 3852 1362 1138 4883 | 4825
30 1.138 0.020 | 1.000 0.020 1591 1579 351 288 1688 1851 9E8 g2z 1805 1674 3354 3285 1328 1171 4004 3854 1346 1154 4877 | 4827
25 0.949 0.017 | 1.000 0.7 1580 | 1580 344 291 1685 1854 980 | 925 1754 1685 3346 3288 1315 1184 3998 3956 1330 1170 | 4871 | 4829
20 0.758 0.0713 | 1.000 0.013 1589 | 1581 336 284 1682 1657 grz 928 1784 1696 3338 3292 1302 11497 3991 3958 1314 1186 4864 | 4831
15 0.569 0.010 | 1.000 0.010 1588 1582 328 297 1678 1661 64 931 1773 1707 3330 3245 1285 21 3985 3960 1298 1202 | 4858 | 4833
10 0.379 0.007 | 1.000 0.007 1587 | 1582 320 209 1676 | 1664 956 534 1762 1718 33 3298 1278 1224 3878 4562 1282 1218 | 4851 | 4835
5 0.190 0.003 | 1.000 0.003 1586 | 1584 313 302 1673 1667 948 837 1751 1729 33 3302 1263 1237 3872 3863 12686 1234 4845 | 4836
o 0.000 0.000 | 1.000 0.000 1585 | 1585 305 305 1670 1670 940 940 1740 1740 3305 3305 1250 1250 3965 3965 1250 1250 | 4838 | 4838
REFER TO FIGURE: CMSG-4A
Eq = [Bb+(h % tan u’} x o5 a: Fi=[2b-th x tan u)] x cos u
Hi = (Caf2)+(hicos a)+{Ab-h x tan a)x sin o & Ha= (CalZ)+(hicos a)-(ab+h x tan o) x sin o !
ab = Ab=Distance from centre jine of vehicle lo Structure gauge for Tangent Track al height i from rall level o Mk UL
ec=Distance from centre line of canted track to Structure Gauge for Tangent track al height h° from rail level. ﬁi'“{“ i o
be = hxlano =Laleral i it due 1o cant along the fine paraliel to line joining top of ralis), 4 gl
el d-r-ﬂ
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EHENNAI METRO BAN, LIMITED PHASE 1T
SCHEDILE OFDIMENSIONS FOR
STANDARD GATGE (1425 mm]

APPENDIX - 3A

CANT EFFECT ON KINEMATIC ENVELOPE-HDRIZONTAL ATL.GRADE AND ELEVATED SECTIONS

REF: PARA 1.7.1

m‘m’:m;’;ﬂ“ - b = a3m h =897 ho=1130 o= 20TR h = 2206 H = 4ntd h = 4R%5 h = 5018
:'i!;:';"“*";'f‘:&’;"‘ﬂrl:’;* . ah = 1502 = 154 ah = 1580 ab = TSR ah = 1658 ah = 1225 = 1220 ah = B8R0
Cant “":" Sinajeosal waa | E| FlH [ H | E|] B | He | W E Folm | w E ' £ o Hy E Fl om Hy E| F| M | by E FlH| el f He Hy
125) 4748 |0.083|0.897 | 0.083 | 1654 (1400|1128 | 868 1661 14pa | 1187 | 25 | 1e7a | s [ 1320 | 1057 | tem I 1 1 3068 | 2793 | 1925 | 1379 34m4 | 3210 | 1553 | 889 | 4164 | 2981 | 1616 | @13 5013480 | 1202 | 482 | 8138 | Asen
520 | 4558 |0.078|0.687 | 0080 | A5z |1anz| 1121 | aea [1esaf1sna | 1iea | aza | 1e7a | vems 1383 | 1060 | 18A1 | oza | anet | z7er 1915 | 4381 | 3477 | 3214 | 1540 | 902 | 4109 | 3964 | 1803 | A29 |S00A | 4R14 | 1278 | 478 | 532 4haz
15| 4368 |0.076|0.007) 006 | 1640 |1508] 1193 | A72 [1Ass{1s0a] 1172 | 831 | 1871 | 1450 | 1305 | 1083 | 1272 | 14 | ooea | 2801 | 1e04 1402 | 3470 | 3298 | 1827 | 508 | 4153 | 3067 | 1587 | nde |s002 4816 | 1260 | 485 | B128 | 4904
10| 4170 J0.073/0.997) 0073 |1R48[ 1508 | 1106 | 875 [1652] 1507 1185 | 934 | 1668 | 1500 | 1298 | 1066 | 1983 | 14n4 | 30e8 [ 2005 | 1894 [ 1413|3463 | 3221 | 1514 | 829 | 4van | 3068 | 1571 | Bez |4eer | dmie 1243 | 512 | 5124 | asse
105 3987 [0.070/0.998) 0,070 |1643[1593| 1nsa | A78 [1649] 1511 | 1157 | a3z | 1ess | 1508 | 1290 | 1085 | 1854 | 1454 | aoam | o 1883 | 1428 | 3456 | 3225 | 1501 | 943 | 4142 | 3672 | 1555 | A79 | 4992 | 4822 | 1227 | sem | sia0 | 4ser
100 | 3787 {D.0GE|0.998| 0.086 1641|1816 1001 | Aa1 [1847] 1514 [ 1950 | san | vem1 | 1812 1283 | 9072 | 1B45 | 484 | 3007 | 2812 | 1873 | 1436 | 3448 | 3226 | 1488 | 656 | 4138 | 3874 | 1540 Ba5 | 4986 | 4A25 | 1210 | KA | 5115 4009
85 | 3807 |0.063;0.888) 0.083 |1438[ 1520 1083 | A4 |1644] 1518 | 1042 | 843 | wese | 1818 | 1275 | wu7r | 1836 | 1474 | 3024 | 2m0n | vemz | taar| 3aar | szan | vata W70 | 4131 | 367E | 1524 | @11 [ag81 4827 | 1994 | 563 | si11 | spoo
90 | 3.4%7 |0.060{0.958| 0.060 |1635]1823| 1076 | @87 (1641|1822 1935 | oam | e85 | 1520 1268 | 1078 | 1827 | 1484 | 3017 | 2810 | 1852 |1450| 3434 | 3236 | 1462 | om4 | 4128 | 307 | 1508 928 |4975 )| 4830 | 1178 | BT | S107 5002
85 | 3297 |0.0560.888) 0.088 |1632|1527 | 10eA | 860 |1A38[ 528 | 1127 | mem | 9881 [ 1524 | 1360 | 1081 | tmi7 | 1am3 | 300e | 2823 | taa1 | 1470 | sz | szan | 1ees 947 | 4119 [ 3981 | 1292 | oaa [aces|smiz| 1181 [ 598 | sz | seon
B0 | 3057 |0.083|0.969) 0.053 1620|1530 ] 1060 | 803 [1638[ 1520 | 1120 | o8z | veam | 1528 | 1253 | 1034 | tm0m | 1503 | 3002 | 2828 | 1830 | sasr| 413 3244 | 1436 |1091| 4113 | 3983 | 1476 | 060 (4064 | B35 | 1145 | 613 | s098 | 5004
75 | 2847 |0.050/0.898) 0.050 |1627|1533) 1053 | 806 |1632| 1533 | 1142 | os5 | 1mae [ 1832 | 1245 | 1087 | 1799 | 1593 | 2o04 | 2690 | tezo | vas3 | stz | 3247 1423 | 1024 | 4107 | 3986 | 1460 | 077 [eosa[4837 | 1128 | @30 | sos3 | saos
70 | 2657 |0.045|0.008) o048 | 16241537 ] 1045 | Ao [1620| 1536 | 1104 | 87 | 1841 | 1838 | 1237 | tosa | 17em | 1823 | 2ea7 | 2833 | is0s | 1om 3404 | 3251 | 1410 [1038) #4101 | 3988 | 1444 | 593 [4p52 [4838 | 1112 | e4s | SoB8 | soo7
85 | 2467 |0.043)0.008] 0.043 |1621]|1540| 1038 | 602 [1628| 18an| 1007 | 60 | 1637 | 1540 | 1230 | 1093 | 17a0 | 1533 | 2078 | 2638 | i7em | 1mi8 | 3307 3254 | 1397 |1051| 4096 | 3050 | 1428 | 1009 4047 [ 4841 ] 1005 | se3 | soms | soos
80 | 2277|0040 a8es) 0040 | 1618]1543| 1030 | w04 |1622] 1563 | 1080 | 963 | 1634 | 1saa | 1222 | 10em | 1771 | 1saz | zavz | zeen | t7Em | 1828 3309 | 3256 | 1384 | 1065 | 4060 | 3992 | 1412 | 1026 |4041 | 4844 | 1079 | sAo | sova | soos
4 | 2087 |0.036| 0,995 0.006 |1615(1547| 1023 | ma7 [1sva]1a47 | 1oaz | oes | 1ean | 154m | 1218 | 10mm | 17R2 | 1852 | zee | 2ma3 | 1e7r | 1ea7 ] dase A2B1 | 1370 | 1078 | 40BY | 3864 | 1398 | 1042 {4905 | anas | 1062 | eey | sore | so
S0 | 1804 |0.0d3|0.858) 0.033 |1612|1550 1015 | 910 |1618] 1580 | 174 | eea | vea7 | 1852 | 1207 | 110z | 175z | 1542 | 2986 | 2847 | 1788 | ‘54n| 3374 | 2284 1357 | 1001 | 4077 | 3696 | 1380 | 1058 [4926 | 4848 | 1046 | 713 | 5068 | S011
45 | 1708 [003NJ1.00N) 0.000 |1600 1553 | 1007 | 913 |1613) 1554 | v | o72 [ 1823 [ 18s6 | 116m | 1108 | 1743 | 1571 | 2a4m | 2mmn | t7es | vame | a3ms | 3260 | 1348 1105 | 4071 | 3998 | 1384 | 1074 [a523 4880 | 1026 | 730 | so6s | moi2
40 | 1518 |0026)1.000| 0026 |1608(1857] 1000 | 518 1810|1557 [ vasa | 975 | veve [ 1560 | 1192 | 1107 | v7aa | 1531 | 2841 | 2853 | 1745 | 870 | 3ame | 327t | 1aa7 1118| 4085 | 4000 | 1348 | 1001 {4517 4852 | 1013 | 747 | s0e0 | soi3
35 | 1338 10.023)1.000) 0.023 |16031560) 082 | 519 |1607( 1560 | w051 | 978 [ 16ve [ vse3 | 1184 | 1190 | 172« | 1se0 | 2e33 | 2mse | 17a4 | 1881 | 3w | d27a 1318 | 1132 | 4059 | 4002 | 1332 | 1107 [4B10 |4854 | 895 | 763 | 5055 | S0va
30 | 1138 |0.020)1.000) 0.000 |1600/1583) 584 | 821 [1800| 1864 | 1043 | om0 | 1e12 | vse7 | 1978 | 1193 | 4715 | teon | 20as | 2mse | 1723 | tenz| aaan 3277 | 1305 | 1145 | 4063 | 4004 | 1316 | 112 [anos | 4856 | oao | 7o | soas | sais
25 | 0048 |0.017)1.000] 0017|1897 1566 | 77 | 824 1600|1667 | 1038 | et | 1om | 1871 [ 1aee | 1118 | 1708 | 1610 | 20te | 2me3 | 171z |teoa| aaas | azsv | 1z 1168 | 4046 | 4008 | 1300 | 1139 (4898 | 4858 | oaa | 77 | soaa | sons
| 0758 |0.0%3]1.000] 0.3 |1504)1560| 96a | w27 157 (1571 ] 10am | mes | vans | vsts | 1981 | 1118 | o6 | 1620 | 2eta | 2mee | oz | 11| anzs | szd 1278|1172 | 4040 | 4007 | 1784 | 1155 | 4802 | 4880 | 046 | 813 | spam | soie
15 | 0.569 10.010]1.000] 0.0 |1591)1573) 961 | 900 |84 1574 | 1020 | eaa [ 1601 | 1672 [ 1183 | 1122 | 1ee7 | then | 7e0z | 2e60 | temt | 625 | 3320 | 3287 | 1365|1185 4033 | 4008 | 1268 | 1172 | 4885 | 4861 | 930 | B30 | 5034 | s017
10 | 0.37% [0.007]1.000| o007 |1588|1578| 983 [ 933 [1801[ 1877 | w2 | wo1 [ vmer | tsaz | 1148 | 1124 | 1877 163 | 2AR4 | 2672 | 1680 | 1836 | 3312 | 3200 | 1282 [1198| 4027 | 4011 | 1262 | 1188 [amvo[emea | s13 | Bar B8 BT
5 | 0190 [0.003|1.000) 0.003 |1585(1578) 046 | 235 [1587| 1581 | 1005 | o4 | 1504 | 1588 | 1138 | 1127 | 16e8 1648 | 696 | 2875 | 1669 | 1647 | 3304 | 3263 | 1238 [1212] 4021 [ 4012 | 1236 | 1204 4873 | am6a | asr | 83 | so23 | 5018
O | 0.000,[0.000]1.000| 0.000 |1582(1582| 038 | 938 (1584|1584 | a7 | a7 [ 1ssa [ 1560 | 1930 | 1130 | tese sase | 2are [ 287 | t6sa | 1858| 3296 | 3206 | 1225 | 1725 4014 | dotd | 1270 | 1220 | 4mos 466 | B8O | 8aD | 5018 | s016
REFER TO FIGURE: CMSG-1A
E = [ab+{h % tar «)] x cos o
= '
:, la[té-;:‘z::;:;‘::m;h x tan aix sin o Examined and found in order
Ha= (Cal2)+{hicos n)-{abh ¥ tan a) ¥ sin f Vo, Mishrta
ab = Ab=Distance from cenfre line of vahicle to K.E. for Tangen! Track al height 'h' from rafl leval ’uﬁ -
ac = Distance from cenire line of canted track to K.E. for Tangent frack at height 'h" fram rail level, m"-' b etk
be = hxtana =Lateral i dua fa cant ( d along fhe line paraliel to line joining top of rails). e e W v () X3
(Mniviry of Ralways) =
e W, NPT 226011
4] Manak Megar, Lusknow.11
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CHENNAI METHO RAIL LIMITED PHASE 1|

SCHEDULE UFRIMENSIUNS FUR
STANDARD GAUGE (1435 mim )

APPENDIX - 3A (TNL)

CANT EFFECT ON KINEMATIC ENVELOPE UNDER GROUND SECTIONS (RECTANGULAR BOX/ TUNNELS)

REF: PARA 1.7.2

PRI ) ook eames ho= 847 ho=1130 Bo= 2848 h = 3287 i = 4005 hoe 4158 h = 4318

parpendicalar o plane of rack

E:::’r;’:‘::’;:’:;; o = 1570 &b = 1576 ab = 1822 8b = 1628 ab = 1089 ab = 880 b =620
Canl Angle a Sin a CO% 3 lan a E F Hy Ha E F Hy Hy E F H- Ha E F Hy Hy E F . Hy E F Hy Hy E F Hy Hy
125 4748 0.083 0.987 0.083 1843 1486 1136 L) 1864 47 1319 1058 1882 [ 71385 | JuTE | 2003 | 1896 | 1351 ECE) 3203 1447 754 Aldd 3964 | 1321 632 48T | 4125 | 1175 | 460 | 4434 | 4208
120 4.558 0.0 D.es? Q.80 1640 1480 1128 BTy 1681 1481 1312 1087 1853 | 1395 | J0o5 | 2806 | 1485 | 1363 | 34es 3207 1404 Ter A13% | 3966 | 1307 | 646 4283 | 4127 | 1161 474 | 4430 | 4299
115 4,388 0.076 b.ae? woTe 1638 1493 nn BH2 57 1444 T Tums 1844 14U5 | 3056 | ZH10 | 1875 | 1374 | 3459 = 1381 TE1 4134 36ds | 1294 BEO | AZTH | 4129 | 1746 | 480 | 4425 | 4301
110 4178 0.073 0.997 0.073 1635 1497 1114 B85 1654 1489 1357 | 1087 1835 1415 | 3057 | 2814 1864 1385 | 3452 s 1374 T4 412% | 3970 | 1280 | 674 4273 | 411 1132 | S03 4421 | 4302
108 2,687 0070 0,984 L.uto 1632 1800 1106 LEE) 1651 1484 1265 1w 1628 1424 J044 o817 1354 1306 | 3445 hrall 1365 Bly 4124 | 672 | V287 Bl 4069 | 4132 1118 | 518 | 4417 | 4303
100 397 0.066 0.908 0.066 1629 1504 1099 891 1647 1498 | 1282 | 1073 | V8.6 1434 | 3037 | 2821 1843 | 1408 | 3438 nn 1352 [-¥3) 4118 | 3674 | 1253 ' 4264 | 4134 | 1104 | 532 [ 4413 | 4304
% 3607 0.063 0,994 0.063 166 1507 108 B 1644 1502 1274 1078 1807 1444 | 3026 | 2824 | 1833 | 418 | 3430 3226 1339 B35 4113 | 3976 | 1240 716 | 4259 | 4136 | 1090 SAT | 4409 | 4305
50 3417 0.080 0908 0.060 1624 | 1511 1084 a7 1841 1508 1267 e 1798 1454 | w2z | 2uae 182E | 1430 | 43 3y REF a4 4108 | 3678 | 1226 | T30 | 4254 | 4137 | 1078 | S&1 | a4 | 4308
85 3221 0.056 0.998 0.056 1621 1514 1076 00 1637 1510 1258 1082 | 1789 1184 3015 | 2831 1 441 | 3476 3233 1313 862 4102 | 3980 1213 744 4249 | 4139 | 1062 576 | 4400 | 4307
80 3.037 0.053 0908 0,053 1618 | 1518 10685 02 1634 1514 1252 1085 1780 1474 |, 3007 | 26835 | 1801 1453 | 3408 | 3236 1300 L1gd AUYT | 3982 | 1198 | 758 | 4244 | 4140 | 1048 | 580 | 4395 | 4308
15 2.847 0.050 0.99% 0.050 1615 | 1521 1061 905 1630 1518 | 1244 1088 1770 1484 | 3000 | 2838 1790 [ 1464 | 3401 3240 1287 LLE 4092 | I3 185 | 772 | 4239 | 4142 1033 | 605 | 4381 | 4309
T 2657 G046 0999 0.046 1612 1524 1054 S08 1627 1522 | 1237 1081 1761 1484 | FOEZ | 2o T80 [ 1475 | 3384 3243 1273 ae 4086 | 3885 | 1172 | Te6 | 4234 | 4143 | 1019 | 619 | 43686 | 4310
65 2.487 0.043 0.99% 0.043 1609 | 15256 | 1048 411 1623 1528 1228 1084 1752 1503 1 F985 | 2848 1768 1486 | 3387 246 1260 6 4081 38687 | 1158 | 800 | 4229 | 4144 1005 | 633 | 4382 {4311
60 2277 0.040 0.999 0.040 1608 | 1531 1038 14 1620 | 1530 | 1222 1088 | 1742 1513 | 2577 | 2u48 | 1758 | 1497 3378 | 3250 1247 Era) 4075 | 3969 | 1144 | 414 4224 | A146 w1 648 | 4377 | 4392
55 2087 0038 | 0998 | voas | 1603 | 1534 | 1031 | w17 | 1696 | 1534 | 1214 | toww | 1733 | 1523 | 2870 | aws1 | 1748 | 1508 | 3372 | 3253 | 1234 | 942 | 4070 | 3980 | 1131 | e | 4218 | a147 | 977 | e6z | 4373 | 4a1s
50 1.898 0.033 0,598 0.033 1800 | 1538 1023 919 1613 | 1538 | 1207 102 | 1724 1633 | 2562 | 2804 1737 1519 | 3364 3256 122 956 4064 | 3992 | 1117 | 842 | 4213 | 4148 963 877 | 4368 (4313
45 1.708 0030 1.000 Q30 1558 | 1541 e ez 1609 | 1542 | 1199 | 1105 | 1714 1542 | 2055 | 2868 | 1728 1530 | 3357 3259 1208 968 4058 | 3983 | 1103 | 856 | 4208 | 4149 948 B | 4363 [ 4314
40 1518 .08 1.000 0.026 1565 | 1544 1008 425 1605 | 1548 | 1190 1108 | 1708 1662 | 2847 | 2861 M6 | 1540 3348 | 3263 195 w83 4052 | 3965 1080 | 870 | 4203 | 4151 934 TO5 | 4358 [ 4315
s 1.328 0.022 1.000 0,023 1582 [ 1548 | W00 24 1602 | 1549 | 1184 1111 1685 | 1562 | 2639 | 2864 1705 1852 | 3341 3266 1182 996 4047 | 3998 | 1076 | BE3 | 4187 | 4152 €20 T20 | 4353 (4315
o 1.138 o.020 1.000 0.020 1568 | 1551 =< = 1668 | 1563 [ V176 | 1113 | 1684 | 1571 2632 | 2867 1684 1583 | 3384 EF 1168 | 1008 | 4041 3968 | 1062 | 89T | 4192 | 4153 L] T34 | 4348 | 416
% 0.948 o017 1.000 omi 1585 | 1554 985 933 1984 1557 | 1168 | 1116 | 1677 1581 2024 | 2870 | 1643 1574 | 3326 | 3272 1155 | 1023 | 4038 3998 | 1048 | #n 4186 [ 41s4 B T4 | 4343 (4376
20 0.758 0,073 1.000 0.3 15682 | 1557 978 936 1591 1561 1181 1118 | 1887 1591 2976 | 2873 1672 1585 | 338 3218 V142 | 1036 | 4029 | 4000 | 1035 | 925 | 4181 | 4155 BIT T8I | 4338 (4317
15 0.565 0,010 1.000 a.n9 1578 | 1561 L) w9 1587 | 1565 | 1153 | 1122 | 1658 | 1600 | 2009 | 2878 1682 15496 | 3an 3278 1124 | 1049 | 4023 | 4001 A3 35 | 4175 | 4156 Bb3 TIT | 4333 | 47
i 0.378 0,007 | 1.000 | G007 1576 | 1564 @ 562 B4z 1583 | 1568 | 1145 | 1125 | 1648 | 1670 | 2907 | 2679 | 1651 | 1607 | 3303 | 3281 | 1115 | 1062 | #4017 | 4003 | 1008 | 952 | 4169 | 4156 | 849 | 790 | 4328|4317
{ ] 0.180 0,003 1.000 .003 1573 | 1567 955 Bad 1580, 1572 | 1138 | 1127 | 16838 | 1679 | 2893 | 2842 1640 1618 [ 3295 | az84 oz [ 1078 | a0 4004 G 66 | 4164 | 4157 B4 BO06 | 4323 | 4318
1] 0.000 0.063 1.000 0,000 1570 | 1570 947 w7 1576 | 1578 | 1130 | 1130 1629 | 1629 | 20885 | 2885 1529 1628 I 287 3287 1088 | 1089 | 4005 | 4005 s80 w80 | 4158 | 4158 o B0 | 438 (48

REFER TO FIGURE: CMSG-4A
E = [abe{h x tan o) x cos o

Hy = (Cai2}+{h | cos aj+{Ab-h x wn ajx sin a;

F= [ab-(h x tan )] x cos o
He=(Cai2)+{hicos a)-(abrh x lan a) x sina

ab=Ab=Distance from cenire line of vehicle 1o K.E. for Tangent Track al height ' from rail level & ac = Dista s % from centre lirs of canted track 1o K.E lor Tangent track at heighl h from rail leved,
due 10 canl

be = hxtane =Laterai

along the line parallel to fine joining lop of rails).
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CHENMAI METRO RAIL LIMITED PHASE 11
SCHEDULE OFDIMENSIONS FOR
STANDARD GAUGE [ 1435 mm |

APPENDIX — 4

LATERAL AND VERTICAL SHIFT OF CENTRE OF CIRCULAR TUNMEL
FOR DIFFERENT CANT VALUES
(With D+ = 880 mm & Radius r=2500mm

REFER TO FIGURE: CMSG-3 AND PARA Mos, 1.7.1 (Bl-b & 1,7.2 [B]-&

All figures are in mm

|
; CANT | Sina=Cant/1510 | anglea | AngleB Tt:'::z::;l"‘; Tﬁi:;":iz :f\, Remark
Min Degrees Degrees mm mm
135 0.0R27R 4.7485 B9.5061 170 56
120 D.07947 45581 59.5061 163 54
115 0.07616 4,3678 69,5061 156 52
110 0,07285 41776 69,5061 149 50
105 0.06954 39874 69.5061 142 AR L . .
100 0.06623 3.7972 63,5061 135 A6 {a) The cant is provided by raising the outer rail which
a5 0.06291 3.6071 B9.5061 129 43 will mean, rotating the tunnel about the mid point of
90 0.05960 3.4170 59,5061 122 41 top of inner rail.
BS 0.05629 32270 69,5061 115 33
B0 0.05298 3.0370 B69.5061 108 37 (b} " ¥ is lateral shift of the centre of the tunnel
75 0.04567 2.8470 69,5061 101 a5 towards inside of the curve
70 0.04636 2.6570 69.5061 a4 33 X= [{2 % {r-D1)/sin 8 } % { sin a/2}] % cos (90-8 -a,/2)
65 0.04305 2.4671 69.5061 BB 31
60 0.03974 22773 | 695061 81 28 |{e) 'Y isthe vertical shift of the centre of the tunnel (upwards)
55 0.03642 2.0874 69.5061 74 . 26 e[ (2% (r-Dil/sin '8 } ¢ [ sin a/2}] x sin (90-8-0/2) where,
50 0.03311 1.8976 69,5061 &7 24
45 * 0.02980 1.7077 69.5061 61 22 't is internal radius of the circular tunnel=2500 mm
40 0.02649 1.5179 69.5061 54 19 D1 = depth from rail level to invert of circular tunnel=880 mm
35 0.02318 1.3282 69.5061 47 17 a = angle of rotation=sin™ (Cant/g) and
30 0.01587 1.1384 69.5061 | 40 15 B = angle subtended by line joining top of two rails and the line
5 0.01656 0.9486 69.5061 34 12 jaining mid paint of top of inner rall and the centre of circular
0 0.01325 0.7589 69.5061 27 10 Tunnel
15 0.00993 05692 | 69.5061 20 7 = tan”[[r-D1) / | g/2)] in degrees=65.5061
10 0.00662 0.3794 69.5061 13 5
5 0.00231 0.1897 69.5061 7 2 g= Centre to centre of rails = 1510 mm
o a 1] 69.5061 o o 3
Examined and found in order
o
., ST ZT0011
4Tl 117, Munah Magar, Lucknow-11
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CHENNAL METRU RAIL LIMITED FHASE 1L
SHEDULE U IMENSIONS FOR

D RUARL GAULE | 1435 )
APPENDIX -5
ADDITIONAL CLERANCE FOR PLATFGRMS ON CURVES UNDER GROUND, ELEVATED AND AT GRADE STATIONS
Refer Para 2.7
I - EXTRA CLEARANCE
| INSIDE OF CURVE OUTSIDE OF CURVE
RADIUS 3 li At End of i i
Atcuntre line between Boges At Edge of Open Coar, Neare.ft to the centre line 1 End o A1 Edge of Open Door, Fanhen. rom the centre line between
between Boains Coach Bogies
a3 T
n Additional = Acditional Nosing | . Acditional
':;;'"“"‘ Naising ';‘I”'““"“ Cledrance —zr;'?:;rl u_r‘;;”l‘l 7 ':‘I:::": | Clearance s [."m‘; _:;g‘ﬁ"m 300,05 “1"‘"‘; N ;‘:‘rﬁ:ﬂ Cluarance
S Co {rounded ug) | - i e | troundedopt | = 11075 {raunded up}
Va-[N-
R v N V-N VN Vs iy Va-(N-My} Wa-{N-Ny} Vo Va Nz =Nz M) Va-{N-Nz)
£l
Metres mm mm mm mm mm mm mm mim mm mm mm mim mm mm
1 2 3 4a ) 5 ] Ta 7 8 9 0 u 123 12
3000 10 13 -3.5 o S 15 2.3 [} 12 8.0 118 1.2 6.7 5
2800 10 13 -2.B 0 93 15 -1.6 [ 12 8.5 118 1.2 7.3 10
2600 11 13 2.0 [ 10.7 15 0.9 o 13 8.2 11.8 1.2 B.O 10
2400 12 13 1,1 0 116 1.5 0.0 0 14 9.9 11.8 LR B.7 10
2200 13 13 0.0 4] 126 15 1.1 5 16 10.8 11.8 1.2 9.6 10
2000 14 13 13 5 139 1.5 2.3 5 17 119 118 1.2 10.7 10
1800 18 13 28 5 15.4 1.5 39 5 19 13.3 11.8 1.2 12.1 10
1700 17 13 3.8 5 16.3 1.5 4.8 5 20 14.0 11.8 1.2 128 15
1600 18 13 4.8 5 17.3 15 5.8 10 22 14.5 11.8 1.2 13.7 15
1500 19 13 6.0 10 18.5 15 6.3 10 23 15.9 11.8 1.2 147 15
1400 20 13 7.4 10 19.8 13 B.3 10 25 7.0 11.8 1.2 158 20
1300 22 13 8% 10 21.3 1.5 9.8 10 7 | 18.4 11.8 12 17.1 20
| 1200 24 13 10.2 15 231 1.5 116 15 25 ! 159 118 1.2 18.7 o
[ 1100 26 13 128 15 252 15 13.7 15 2 | 217 1.8 12 05 | 25
1000 29 13 155 20 27.7 1.5 16.2 w F 235 | 118 12 227 | 25
NOTES:
1. For gwtside of cur e differsnce Selwaun Glesrsiics g ed ot coach wid that s ferhest door wige s leas en T As Rl widih of suec® ol i ‘s ol el 23000 s (P el ol dues lusslisns, praviced i Tugulrud ol His g |
cobuinn 12
L Valuss of . { Colomn 4,7 ana 12 valse
3, Negative ot 1ahun s zero in the Gobuinis 4 & 7 with rouiided off Figures,
4 Extra chearance or curve:
{a]  Inskia of curve:
Ve (1250 1 F) #ZES0NR mhwi 215,100 { wirs? s mas bogs pieh]
Wom | (1751 15,17 - du 1,25 R | =2IT20 R
=N 2R3 0 1B U0 =1 48T mm
The 1,28m valus [X) above is i Jatance Betwesn (ha cantrs kna batwien s Begees s 110 adge of s Examibued and found in order
T highisr i {i) cokurmn 4 aed {5 cobemn T el Dy adupted .
1) Outside of curve Lo Ml
15 G\ IR 1 25CTRISIEHY (F ke & muturs § ) ants Cye 2611075 nmters fa%e £
Vi =1265{20, 1°40.1-14, B2 14 EH = 23656 TR hor g of whd Quor in open /gt / i
T=2a 0, U201 masters and C=14 60 meturs fos ihe wees! cave. LY. R L...-—..
Hy=reasing at e turihest soge of an open goor b (UG, 1<V a TLUSA 10T Smm= 11,8 e - e wpn ) e pr B
Ri= Hisdhun of cures in mesers RD. oty & “ i
Thes 10.85m 1 (™ Bugios and the wdgn of e lairest oo el (087501 wie) o by upwn swion =
5. Thure will bu N0 super slevatsan on curves in platlenm porfsan. Bhwoak Mages. Luckpos-11
4o 117, "
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.

CHENNAT METRO RAIL LIMITED PHASE 11
SCHEDULE NFRDIMENSINNS FOR
STANDARD GAUGE [ 1435 mm|

APPENDIX - 6 !
Sample Egress zal report “or Undarg i Station
UNDERGROUND STATION
Year Beoarding | Alighting
Dir 1 [Towards CMET] 57.55 44,67 Per Min
Dir 2 {Towanrds MMC) 11.42 28.93 Per Min
Head way 354 ming
Sectional Load Direction 1 5176 | Considaring 1 minsed
headway and surga

Seclional Laad Direction 2 200 | "wlor
Dense Crush Load 2004
Platform Evacuation Tima within 4 | mins
Suirge Factor 13 mins
2 Headway entraining load for Peak Direction 7.1 ming
1 Headway eniaring eniraining load for ofi-peak Directior 3.54 mins

POL (Emargency Service) Incident Direztion 1 2586.2

POL {Emergency Service} Incident Directian 2 23738

Required Egress Capacity of Platform: 1 [PEC) B4B6.56
1

(Evacuation Load / Evacuation Tima)
Staircase Egress Capacity (Parimin) 55.50
Waorking Escalator Egress Capacity (Parfmin) 120.00
Slopped Escalale: Egress Capacily (Perimin) 55.50
Elemants Yol Width Nos
Fublic Stalrcase 3.8 1
Fire Escape staircase inside station hox 1.5 2
Working Escalator (4 nos; 2 ysad) 1 3
Slopped Escalalor (0 nos; 0 used) 1 0
Proposed Egress Capacity 726.3
Proposed Time For ion of Plattor w( p) 3.56

49 0f 117,
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LHENNAL METRO RAIL LIMITED FHASE (I
SCHEDULE OFDIMENSIORS FUR
STANBARL CAUGE | 14345 i |

APPENDIX - 6A

Sample Egress calculation report for Elevated Station

ELEVATED STATION

Year Boarding 1ghting
Dir 1 (Tawards CmaT) 34.47 3.80 Per Min 5
Dir 2 {Towards MMC) 5.27 31.52 Per Min
[ Head way 8,56 mins
Sectional Load Direction 1 1181
Considering L nissed
Sectional Load Direction 2 937 AR
Dense Crush Load 2004
Platform Evacuation Time within 55 mins
Surge Factor 1.3 mins
2 Headway entraining load for Peak Direction 17.1 mins
1 Headway entering entraining load for off-peak Direction 8.56 | mins

I POL (E Service) Directior, 1 | 10478
! POL ;Emef[gm:! Ser\rice] Dirgction 2 11146 ]
Direction 1 ]
Elements Width Nos
Public Staircase 36 1
Fire Escape staircase Inside staiien box 3.6 1
Fire Escape staircase outside station box ] 0
‘Working Escalator {2 nos; 1 used) 1 1
Stopped (0 nos; 0 used) 1 1]
Proposed Egress Capacity 519.6
Proposed Time For lon of Platform(Fp) 75
T 2 —
Elements ‘Width Nos
Public Stajrcaze 36 1
Fire Escape staircase Inside station box 36 1
Fire Escape staircase outside station box 0 a
Working Escalator (2 nos; 1 used) 1 1
! d Escalator |0 nos; 0 used) 1 1]
Proposed Egress Capacity 519.6
P Time For ion of Platfarm(Fp) 2.15

S0t 117

Examined and found In order
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HE HEIGHT OF PANTOGAMN
B WORKING POSITON.

I 880 -

4318
4014
3295

2876

-l

f 1658 v
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HOTES;
1. ALL DIMENSIONS ARE IN MM,
2. HORIZONTAL AND VERTICAL SHIFTS DUE TO CURVES,
INCLUDING VERTICAL CURVES AND CANT SHALL BE
ADDITIONAL.
KINEMATIC ENVELOPE IS VALID FOR VEMICLES WITH
SEALED WINDOWS AND DDORS CLOSED WHILE IN MOTION,
THE CONDUCTOR HEIGHT ABOVE RAIL LEVEL SHALL ALSO
TAKE IN TO CONSIDERATION PRESCRIBED ELECTRICAL
CLEARENCES BETWEEN ALL LIVE OVERHEAD
EQUIPMENT & PANTOGRAPH/NVEHICLE AND ALL PARTS
THEREDF.
5. A TYRE OR ATTACHMENT OF A WHEEL MAY PROJECT
BELOW THE MINIMUM HEIGHT OF KINEMETIC ENVELOPE
FOR A DISTANCE OF 51 MM INSIDE AND 218 MM
OUTSIDE OF THE GAUGE FACE OF THE WHEEL.
. KINEMATIC ENVELOPE IS VALID FOR VEMICLE SPEEDS
UPTOD 80 KWPH
7. ROLLNG STOCK STATIC PROFILE 15 REPRESENTATVE. ALL
ROLLING STOCK WILL COMPLY TO THE
WINEMATIC ENVELOPE AS I HAS BEEN FIXED

B. THE CROSS WND SPEED FOR CALCULATING THE
KINEMATIC ENVELOPE WAS CONSIOERED AS 100 KMPH
ON AT=GRADE /ELEVATED SECTION.

9. STATIC AND DYMAWC ELECTRICAL CLEARANGES 280 MM
AND 180 MM AS PER CLAUSE 4.1.3

10. REGIONAL WIND SPEED OF THE LOCATION OF TRAN
OPERATION AS PER IS: B75 (LATEST) : 50 M/SEC.

11. DESIGN SPEED : 80 KMPH

12, INFRINGEMENT TO S0D :NIL

13, LEGEND

L

g

TONEMATC DWVILOPE LEVEL TANGENT TRACK
REDUCED WEGHT KINDMATIC DMVELDRE LWT =
APPLICABLE FDR THROUGH & SIM1 THROUGH OIRDER
BMOGES.

-] e}
= g
| & Examined and found in order
|
| | .
i SN
o 1435
1310:8/5 OF RANS “T-p-.l.m—-u
NS WOTER = RN P -
CHENNAIMETRO RAIL LIMITED STANDARD GALUGE KINEMATIC ENVELOPE FOR 50 KMPH -THROUGH 1=t
Fraas Puias L1l i & SEM| THROUIGH GIRDER BRIDGES, AT GRADE,
Vs, M 337, v R, Warsrarn 25KV 50Hz A.C. TRACTION Ty AND ELEVATED SECTIONS ONLEVELJOR | .
P BTG AN CONSTANT GRADE] TANGENT TRACK.
Sl o [T —— T
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NOTES:

1. ALL DIMENSIONS ARE IN MM,

2. HORIZONTAL AND VERTICAL SHIFTS DUE TC CURVES,
INCLUDING VERTICAL CURVES AND CANT SHALL BE
ADDITIONAL,

3. KINEMATIC ENVELOPE IS VAUD FOR VEHICLES wiTH
SEALED WINDOWS AND DOORS CLOSED WHILE IN MOTION,
KINEMATIC ENYELOPE IS VALID FOR YEHICLE SPEEDS

UPTO 85 KMPH
fok : 4. ROLLING STOCK STATIC PROFILE IS REPRESENTATIVE.
:&Xﬂmm""w ALL ROLUNG STOCK CONTRACTORS WILL COMPLY TO
THE UMIT FOR KINEMATIC ENVELDPE AS SHOWN,

5, THE CROSS WiND SPEED FOR CALCULATING THE KINEMATIC
ENVELOPE WAS CONSIDERED AS 70 KMPH OM AT-GRADE/
ELEVATED STATION,

6. STATIC AND DYNAMIC ELECTRICAL CLEARANCES 290 MM
AND 190 MM AS PER CLAUSE 4.1.3

7. REGIONAL WIND SPEED OF THE LOCATION OF TRAIN
OPERATION AS PER 1S 875 (LATEST) : 50 M/SEC.

| B. DESIGN SPEED : 65 KMPH

| 9. INFRINGEMENT TO SOD :NIL

| 10. LEGERD

1

|

KINEMATIC ENVELOFE LEVEL TANGENT TRACK (ELEVATED STATIONS)
ROLLING STOCK STATIC PROFILE
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CHENNAI METRO RAIL LIMITED
s STANDARD GAUGE - KINEMATIC ENVELOPE FOR 65 KMPH 2
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KE MEIGHT OF PANTOGRAPH
N WORKING POSITION

TATIC HEWGHT OF PANTOGRAPH
14 LOCKED DOWH POSITION d0et
FROM RAIL LEVEL

rhoa

= ; e BENRE UNE IR T 8 s ene,

[= 1510 £/C OF RALS -t

NOTES:

. ALL DIMENSIONS ARE IN MM,

. HORIZONTAL AND VERTICAL SHIFTS DUE TO CURVES,
INCLUDING VERTICAL CURVES AND CANT SHALL BE
ADDITIGNAL,

HINEMETIC ENVELOPE IS VALID FOR VEHICLES WITH
‘SEALED WINDOWS AND DOORS CLOSED WHILE IN MOTION.
. THE CONDUCTOR HEIGHT ABOVE RAIL LEVEL SHALL ALSO

TAKE IN TO CONSIDERATION PRESCRIBED ELECTRICAL

CLEARENCES BETWEEN ALL LIVE

OVERHEAD EQUIPMENT AND PANTOGRAPH/VEHICLE AND

ALL PARTS THEREOF.

5. & TYRE OR ATTACHMENT OF A WHEEL MAY PROJECT
BELOW THE MINIMUM HEIGHT OF KINEMETIC ENVELOPE

FOR A DISTANCE OF 51 MM INSIDE AND 216 MM

DUTSIDE OF THE GAUGE FACE OF THE WHEEL.

KINEMATIC ENVELOPE IS VALID FOR VEHICLE
SPEEDS UPTO 90 KMPH

[

1

»

-

ROLLING STOCK STATIC PROFILE IS REPRESENTATVE.
ALL ROLLING STOCK CONTRACTORS WILL COMPLY TO
THE KINEMATIC ENVELOPE LIMIT SHOWN

THE CROSS WIND SPEED FOR CALCULATION THE
KINEMATIC ENVELOPE WAS CONSIDERED AS ZERO
KMPH FOR UNDERGROUND SECTIONS

B. STATIC AND DYNAMIC ELECTRICAL CLEARANCES 280 MM
AND 190 MM AS PER CLAUSE 4.1.3

10. REGIONAL WIND SPEED OF THE LOCATION OF TRAIN
OPERATION AS PER IS: 875 (LATEST) : 50 M/SEC.

11. DESIGN SPEED : 90 KMPH

12. INFRINGEMENT TO SO0 :NIL

13. LEGEND

KINEMATIC ENVELOPE LEVEL TANGENT TRACK
= == — — — ROLLING STOCK STATIC PROFILE
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NOTES:
! SE HEIGHT OF PANTOGRAP 1. ALL DIMENSIONS ARE IN MM.
| 5 R Sl 2. HORIZONTAL AND VERTICAL SHIFTS DUE TO CURVES,
-1 INCLUDING VERTICAL CURVES AND CANT SHALL BE
¥ a ] 517 TIC HEIGHT OF PANTOGRAFH ADDITIONAL.
. - ¥ LUCKED DO POSITION 4 3, KINEMATIC ENVELOPE IS VALID FOR VEHICLES WITH
| A FROMRAL LVEL SEALED WINDOWS AND DOORS CLOSED WHILE IN MOTION.
| '“| 4. KINEMATIC ENVELOPE IS VALID FOR VEMICLE
) SPEEDS UPTC 85 KMPH
| 5. ROLLING STOCK STATIC PROFILE IS REPRESENTATIVE.
| [ ALL ROLLING STOCK CONTRACTORS WILL COMPLY TO
| 1l THE KEMATIC ENVELOPE AS T HAS BEEN FIXED
..| &, THE CROSS WIND SPEED FOR CALCULATION THE
{ o~ Kl |
: NEMATIC ENVELDPE WAS CONSIDERED AS ZERD KMPH
| { | b FOR UNDERGROUND SECTIONS
0
| ; i 1 7. STATIC AND DYNAMIC ELECTRICAL CLEARANCES 290 MM
| | ] | AND 190 MM AS PER CLAUSE 4.1.3
i I 8, REGIONAL WIND SPEED OF THE LOCATION OF TRAIN
[ I | ' ! OPERATION AS PER IS: B75 (LATEST) : 50 M/SEC,
| | | 9. DESIGN SPEED : 65 KMPH
[ ' : 10. INFRINGEMENT TO SOD :NIL
= | i §| I 11, LEGEND
= ] | o
g | | T TS 5i 4 —————— KINEMATIC ENVELOPE LEVEL TANGENT TRACK (UNDERGROUND STATIONS
. PROYLE 1S NOICATIVE 1 ROLLNG STOCK STATIC PROFILE
8 g | g | ! POINT | % Y
| 3 ! E| i T o 4318
|
'8 | i | 2 |ea  |ans
[ 1 | ! | 3 | os0  |a41s8
. |
I I E AT 55 RWPH FOR ! 4 1089 | 4005
| .,__l[ TANGENT TRACH | | ! 5 | 1505|3425
I ! !
| ! J R, 5 Tsos [oa
| | 1508 1 | i T | 1a4 [305
: | 8 | 1465|165
I | [ ¢ | 1330 |75
| Pl i | 10
L] | B __L b 0 75
] [ S i e A & xamnbned and found Iy order
i o i
' B g5 | e L | ! B ) /f, Fr. Midra,
____L__J_v_l___-r '_'_-___-;iw__--__z _______ P g N AL VR o
| = W I ,’ e e s (i v—
- ~ 1510 CIC OF RALS - “:m
ik Pagar Lustrus 1]
DERENAL WOIES TPPROVERT ﬁ
CHENNAL Ml:f:: BAIL Livyre e KINEMATIC ENVELOPE FOR 65 KMPH 190} e
bieer STAMDARD GAUGE STATIONS O LEVEL (OR
i B St H435rmm) T CONSTANT GRADE) TANGENT TRACK. |
;.mmm_mmmm 25KV 50 Hz A.C. TRACTION B
54 il T = i Swsriassik CUSG—1A(TNLIREF-PARA 1.8 [w
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NOTES:

. ALL DIMENSIONS ARE B MM,

2 THIS STRUCTLRE GAUGE WILL ALS0 BE APPLICABLE FOR ROBS/FORS AT STATIONS
WITHOUT THE MAST UNDER THE STRUCTURES.

AWHERE IT |S NECESSARY TO PROVIDE MAST LNDER THE ROBIFDR, THE HEIGHT
SHALL BE INCREASED FROM 6250 mm TO 8250 mm, IN CASE THE CONTACT WIRE
15 HIGHER, THE HEIGHT OF THE ROBIFOS SHALL B€ INCREASED ACCORDINGLY,

4 MININAUM CLEARANCE BETWEEN KINEMATIC ENVELOPE AND STRUCTURE
GAUGE WILL BE 150 mm.

5 MINIMUM ELECTRICAL CLEARANCE OF 320 mm SMALL BE MAINTAIMED BETWEEN
25 K¥ LIVE PARTS AND THE EARTHED STRUCTURES,

B, MIMIMLUM CLEARANCE FOR OHE MAST WILL BE 2150 mm FROM THE CENTRE OF TRACK,

TKINEMETIC ENVELOPE AND STRUCTURE GAUGE ARE VALID FOR ROLLING 5TOCK WITH
SEALED WINDOWS AND DOORS CLOSED WHILE IN MOTION.

BHORIZONTAL AND VERTICAL SHIFTS DUE TO CURVES. INCLUDING VERTICAL
CURVES AND GANT SHELL BE EXTRA,

9 FOR KINEMATIC ENVELDPE. REFER TO DRG NOCMSG-1

LEGEND:

- KINEMATIC GALGE
- STATIC PROFILE
- STRUCTURE GALIGE

Fxamined and found in order

L. Mizhra,
dag 18

ENER G TR it [
CHENMNAI METRO RAIL LIMITED STANDARD GALUGE STRUGTURE GAUGE - AT GRADE AND
s o SR (1435mem) 5 ELEVATED SECTIONS DN LEVEL OR
e el i, 25KV 50Hz A C.TRAGTION e GRADE TANGENT TRACK
T ML Far DA [OUTSIDE STATION) staLE hoT T
Si f Erred- cherrmmairradigrad oo T
N B ] Haws wanth CMSG—R AtV 3
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36

;F_'___,.

e — L

RECTANGULAR BOX TUNNEL

Examined and found in order

g o

WOTES:.
1Al U RVEETS BRE
4aauaTC IMALOR AL St RS it
O VEBCLES W SEALEL W
mmﬁm nwmn
5 STRUCTHE LW
INCLUDE LATERAL nvmumm.
A HORZONTAL AN VERTICAL B 15 DUE T CURVES
IWCUDG VERTICAL CURVES AND CanT SHALL BE EXTRA.
NS L B NSy B B TR AL W
OF THE CENTRE OF THE LRCULAR TUNREL TOWARS RECE
CUSHE A0 W mMALE. :mm&mummmm
TURHEL JBOUT THE F INER AL

A b BETWEEN m‘tm
AND SRHUC TURE GAUCE 3 M.

1P ELECTNICA. CLEAMARLE FHOW SN LIV FRilS
A EATHE $TRUCTUSES S € 216w

A VERTICAL THACW DUE T0 VERTICAL CURVE 18 NOT BcEN
e % THE FIGURE ARl SHALL BE EXTRA.

AP ETALS OF NEMATIC ERVELLPE WEFER |0
U e CMSC-1THL)

T TUMAEL TR TR TOUERAIRCE OF maniin &8 1
SriaLL BE PERWTIED D% LESDAED TUNKEL Dia UF 5600 inis.
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- - : ] AEGENG
ALD.8.0. (Muiniry of Rubwmys) E i
Mbanek Neger, Lucknos-11 - SN HE G
WPPROWED WS | T
CHENNAI METRO RAIL LIMITED, STANDARD (AUGE T——— GAUGE =
Friane-1 Fiip {18350 EHECRED
Vc, e 321, Ao e st e CRUICULAR TUNNEL (3650 DIA] AND RECTANGUAR 60K
Chf 0y T TUKNEL ON TANDENT TRACK AND CURVE UFTO R=2HM T
P O ZIN , Fa DI PNEN.
r } Ereh Aesanialioas (e wan TATE
Ei T TRaTRE v " v makt: - CHISG-2(TNL) REY &
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ton 0 = (r-D1)/(g/2)
0 =ton {(r-D1)/(/2)]
sinsc= cont/g
oe= gin~" (cont/g)
Chord CiC 2 = 2 x [(r—D1)/sin0) ¥ (8in 0e/2)]
¥ = CiC2x cos (80-A- oe/f2)
= 2 x [(r=D1)/sin0} « (Sine/2)] ¥ cos(B0-0-me/2)
¥ = 2 x [(r-D1)/eina) » (Sinee/2)] x sin{80-n- o¢/7)
whera 't is internal rodius of tunnal,
Dy = depth from Rofl lavel ta invert of tunnel
g = distance betwesn centres of roils = 1510 mm

DETAIL AT CENTRE OF TUNNEL

ANGLE B = (90-n)
ANGLE D = (80— 0¢/2)
ANGLE E = (04 o¢,/2)
ANGLE F = (90-0- 8¢/2)

o
€; = CENTRE OF TUNNEL
WITH CANT IN TRACK AND <
ROTATION OF TUNNEL
> | e
e €
o ¢
| Cy = CENTRE OF TUNNEL
X WITHOUT CANT AND WITHOUT
| ROTATION OF TUNNEL
5 o
¥ 8
5 o
& D

NOTES:

1. THE CIRCULAR TUNNEL IS ROTATED ABOUT THE
MID POINT OF TOP OF INNER RAIL FOR CAMT.
2. FOR VALUES OF SHIFT 'X' AND 'Y' FOR VARIOUS

VALUES OF CANT,REFER TO APPENDIX—4

Examined and found in order

TUNNEL WITH
CANT IN TRACK

C; = CENTRE OF TUNNEL

Cy = CENTRE OF TUNNEL
FOR CANTED TRACK

FOR UNCANTED TRACK

| TUNNEL WITHOUT
CANT IN TRACK
b

=
o
&
I ¥ A -I!'\-&—
™
T TS, B | S
CHENNAI METRO RAIL LIMITED STANDARD GAUGE SRR ki | m
o {14 35mm} i SHIFT OF THE CENTRE OF CIRCULAR TUNNEL DUE
Mg mx.n-!u.m--. 25KV 50Hz A C.TRACTION e TOROTATION OF TUNNEL TO PROVIDE CANT e e
P DAL ENPIIN00  Fan: DeA-JYMEINE
SThTTT, ek owammornitioat com o - E d newmert e CHSG—3 e g
PAGE (50
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“'I‘ _____________ =
____________ |
r | I|
LI | k ob=Ab=Distance from centre line of track to
! | ! Structure Gauge for Tangent Track at height 'h'
i‘. ‘.l |1. Sin o« = cant/g
'|] ', ‘| g = 1510mm
! l i Ca = Cant applied
! &l ! Ei = [ab+(h x tan)] x coscx
| |
]1 é. I1 ' Fi = [Ab—(h x tanox)] x cos o<
/ sl \ Hiy = (Ca/2)+(h/coscx)+(Ab—h x tano<) x sinex
1 [l
! "i']: i % Hz = (Ca/2)+(h/coscx)—(ab+h x taneox) x sinox
w |
& j :I % 8 For values of E1, F1, Hi AND Hz refer to
= { b
2 J Dg % s Appendix 3 and 3 (TNL)
Lt ," ui. | o
2 & Lo
L \ | ==t
% '1 STRUCTURE GAUGE l‘ : 24
- | | ' 3
\ !
1 | !
1‘ i : NOTES:-
i i
'1| ‘1 ! 1. STRUCTURE GAUGE FOR AT — GRADE/ELEVATED SECTION
‘i H :I HAS BEEN SHOWMW AS A TYPICAL FIGURE.
A i
11 11 1 2. THE FORMULAE FOR E1, F1, H 1 AND Hz SHOWN IN
i! l B A Il THIS FIGURE WILL ALSEC APPLY TO UNDER GROUND
1 \
a e BOX TUNNELS.
e 1
‘; | # Fi \ :" Examined and found lo order
g ! A :
. i £, I EM}?-—:L y Koo Mishra
: ~. t ST o
* L e piEses,
. RAIL LEVEL'; " Tfonl = _Ca Y T, Wee- 220011
e + Manak Nags, Luchnew-11
% c/C OF RAILS=9
Gk AGTLS E e E ETEY
CHENNAI METRO RAIL LIMITED STANDARD GAUGE :i:‘ R
[1435mim) -
@ :n-:::’;rhn‘m 25KV 50 Hz AC TRACTION EFFECT OF CANT ON STRUUTURE GALUGE
58 ot‘llr. T e | T e
= = PAGE {51
/)
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\ -,,1-_; T
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|

\ KINEMATIC ENVELOPE
1

Hz2

Hi

w

CHENNAT METRO RAIL LIMITED

(1438men)

STANDARD GAUGE

Co=Cant RAIL LEVEL

GENERAL WOTES

ab=Ab=Distance from centre line of track to
Kinematic Envelope for Tangent Track at height 'h'
Sine< = ‘cant/q
g = 1510mm
Ca = Cant applied
E = [ab+(h x tane)] x cos o
F = [Ab—(h x tano}] x cos o
Hi = (Ca/2)+(h/cos o )+(Ab—h x tonec) x sinex
Hz = (Ca/2)+(h/cosox )—(ab+h x tane ) x sine
For values of E, F, Hi

and Hz refer to
Appendix 3A and 3A (TNL)

NOTES:-

1. KINEMATIC ENVELOPE FOR AT—GRADE/ELEVATED SECTIONS HAS
BEEN SHOWN AS A TYPICAL FIGURE.

2. THE FORMULAE FOR E, F, H1 AND Hz SHOWN IN THIS FIGURE

WILL ALSO APPLY TO UNDER GROUND BOX TUNNELS.

Examined and found in erder

Phaind Porgar.
Wy, Ma 337 Aren fadel Wi
Chesem OO
P JALTIMNGS Fan 3857129000
pestiaitoPny
L0 Tl o ol e

25KV 50 Hz A.C.TRACTION

v | sty

1001 | Az
EFFECT OF CANT OM KINEMATIC ENVELOPE

3
i

BALE T 1056

DRAMG RINE  CMEE—dA

RE 0
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VERTICAL THROW
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5] s S T =3
s [/ I - RADIUS OF VERTICAL| V' | V2
l | CURVE metres mm | mm
i ‘ 1500 19 | 22
I I— / VEHICLE CEN;RE IN SAG | VEHICLE END IN SAG 1600 18 | 21
- o OR
il s R \ VEHICLE END ON s:.awrr| VEHICLE CENTRE 1700 17 | 20
]
’ sl 1800 16 | 19
) 1900 15 18
! 2000 14 1F
[ \ 2100 14 | 16
'[ \\ 2200 13 | 15
; b Examined and tound in vrder 2300 12 15
| ﬂ»ﬁiﬁ@*-ﬁ‘f”“‘“ 2400 12 | 14
 Tfem;
xl
2| -.ﬁ%‘m 2500 1 |14
=] W T, - 220011 2600 11 | 13
- Manak Neger L
Ol 2700 11 12
]
2| 2800 10 | 12
i
g| 2900 10 12
'E! 3000 10 | 11
S| NOTES:
|
A 1. ALL DIMENSIONS ARE IN MM.
! 2. THE FIGURE IS TYPICAL AND WILL APPLY TO UNDER
CROUND, ELEVATED AND AT GRADE SECTIONS.
raceeve S L 8
| (& T
CHENNAI METRO RAIL LIMITED STANDARD GAUGE e ks e Ot =
e {1435mm) i EFFECT OF VERTICAL CURVE ON
@ Tain ] v o s 25KV 50 Hz A.C. TRACTION = STRUCTURE GAUGE e~
b :‘mm.ll Ll . - — =
PAGE /53
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HATHIE=14105 mem [THIS WILL VY WIH®

TRACK SPACING AND DHE STRUCTURE)

FIXED STROCTIRE LINE

[ —

2500 min|

150

Tramined and fonnil In prader

"ﬁ":r:f e, Michra,

FIXED STRUCTURE LiNg

HOTES:
1. ALL DOMENSIONS, ARE MMM,

Y [ 2 ADOIMONAL CLEARANCE FOR PLATFORM DK CURVES SHALL BE
——— : 45 PER APRERDIILS, NOWEVER THE TRACK CENTRES AT STATION
8D, Py f Rt WL NOT INCREASE WITH GURVES OF RADISS OF 5000 M aND
. AROVE.
Manak Mapee | wrbmow-11 CLES
4 CHE 1 SUSPENDED FAOM CELNG BY DROS &SI
s AOTES G edmem B | s
CHENNAI METRO RAIL LIMITED STANDARD GAUGE |
P2 Pt {re3tme ‘ T STRUCTURAL CLEARANGE AT -GRADE AND
Mrras MaA), Aeen Sl Warvaan, 25KV 50 Hr 4G TRACTION ELEVATED STATION WITH PSD IN 5IDE PLATFORMS -
Orasess 2000 - (ON LEVEL (OR CONSTANT GRADE) TANGENT TRACK[=4" "'
Ph 044 FEPZ000 . Fae MAITISIM by
A1 pt [ S - [eem
I =EED RECRPTON e aes CMBG-8 REY. 0
PAGE /54
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