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GOVERNMENT OF INDIA
MINISTRY OF RAILWAYS
(RAILWAY BOARD)

2024/Proj./GMRCL/AHMD/PH-11/SoD/30/76 New Delhi, dated 12.04.2024

Managing Director,

Gujarat Metro Rail Corporation (GMRC) Limited

1st Floor, BLOCK 1, KARMAYOGI BHAVAN, Sector 10A,
Gandhinagar, Gujarat - 382010

Sub: Approval of Schedule of Dimensions (SoDs) for Ahmedabad Metro Phase Il
(January 2024) of Gujarat Metro Rail Corporation Limited (GMRCL).
Ref: SoD uploaded on RDSO's online portal by GMRCL on 14.02.2024
The Schedule of Dimensions (SoDs) for Standard Gauge (1435 mm) for Surface,
Elevated and Underground Sections (January, 2024) for Ahmedabad Metro Phase Il of
Gujarat Metro Rail Corporation Limited (GMRCL) have been examined in consultation with

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

Accordingly, approved copy of SoDs is enclosed.

Encl: As above j
(F. TA@M
Director/Gati Shakti (Civil)-1V
Railway Board
Ph: 011-47845480
Email: dmtp@rb.railnet.gov.in

Copy to:

1. Executive Director/UTHS, RDSO, Manak Nagar, Lucknow w.r.t letter No.
UTHS/GMRC/AMRC2/P01/032021 dated 05.03.2024

2. OSD/UT & Ex-Officio Joint Secretary, Ministry of Housing & Urban Affairs
(MoHUA), Nirman Bhavan, New Delhi-110011
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APPENDIX 1: PERMISSIBLE SPEED, CANT AND MINIMUM TRACK SPACING | 26

ON CURVES — BALLASTLESS TRACK ON UNDERGROUND
(TUNNELS) AND ELEVATED SECTIONS AND BALLASTED TRACK
ON AT-GRADE (SURFACE) SECTIONS

APPENDIX 2A: EXTRA HORIZONTAL CLEARANCE ON CURVES (CURVATURE 27
EFFECT) — AT-GRADE (SURFACE) SECTIONS (BALLASTED TRACK)
— INSIDE OF CURVE

APPENDIX 2B: EXTRA HORIZONTAL CLEARANCE ON CURVES (CURVATURE 28
EFFECT)— AT-GRADE (SURFACE) SECTIONS (BALLASTED TRACK)
- OUTSIDE OF CURVE

APPENDIX 2C: EXTRA HORIZONTAL CLEARANCE ON CURVES (CURVATURE 29
EFFECT)— TUNNEL/ELEVATED/AT-GRADE (SURFACE) SECTIONS
(BALLASTLESS TRACK) — INSIDE OF CURVE
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SECTION (BALLASTED TRACK)

APPENDIX 3B: CANT EFFECT ON STRUCTURE GAUGE - ELEVATED AND AT- 32
GRADE (SURFACE) SECTIONS (BALLASTLESS TRACK)

APPENDIX 3C: CANT EFFECT ON STRUCTURE GAUGE - UNDERGROUND 33
SECTION (RECTANGULAR BOX TUNNELS) — BALLASTLESS
TRACK

APPENDIX 3D: CANT EFFECT ON KINEMATIC ENVELOPE - AT-GRADE 34

(SURFACE) SECTIONS — BALLASTED TRACK

APPENDIX 3E: CANT EFFECT ON KINEMATIC ENVELOPE - ELEVATED & AT- 35
GRADE (SURFACE) BALLASTLESS TRACK

APPENDIX 3E: CANT EFFECT ON KINEMATIC ENVELOPE —UNDERGROUND 36
BALLASTLESS TRACK

APPENDIX 4: LATERAL AND VERTICAL SHIFT OF CENTER OF CIRCULAR 37
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DESCRIPTION

EFFECT OF CANT ON STRUCTURE GAUGE (TYPICAL)
EFFECT OF VERTICAL CURVE ON STRUCTURE GAUGE
EFFECT OF CANT ON KINEMATIC ENVELOPE (TYPICAL)

KINEMATIC ENVELOPE FOR AT-GRADE & ELEVATED SECTION WITH
BALLASTLESS TRACK ON LEVEL/CONSTANT GRADE (TANGENT TRACK)
OUTSIDE STATION

KINEMATIC ENVELOPE FOR UNDERGROUND SECTION WITH BALLASTLESS
TRACK ON LEVEL/CONSTANT GRADE (TANGENT TRACK) OUTSIDE STATION

KINEMATIC ENVELOPE FOR SURFACE (AT-GRADE) SECTION BALLASTED
TRACK ON LEVEL/CONSTANT GRADE (TANGENT TRACK) OUTSIDE STATION

KINEMATIC ENVELOPE FOR UNDERGROUND & AT-GRADE SECTION AND
ELEVATED SECTION WITH BALLASTLESS TRACK OVER PLATFORM LINE ON
LEVEL/CONSTANT GRADE (TANGENT TRACK) - (SPEED - 70KMPH)

STRUCTURE GAUGE ON ELEVATED & AT-GRADE SECTION BALLASTLESS
TRACK ON LEVEL/CONSTANT GRADE TRACK (TANGENT TRACK) OUTSIDE
STATION

STRUCTURE GAUGE FOR UNDERGROUND SECTION (CIRCULAR TUNNELS)
WITH BALLASTLESS TRACK ON LEVEL/CONSTANT GRADE (TANGENT TRACK)

STRUCTURE GAUGE FOR UNDERGROUND SECTION (RECTANGULAR BOX
TUNNELS) WITH BALLASTLESS TRACK ON LEVEL/CONSTANT GRADE
(TANGENT TRACK)
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FOR CANT
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PLATFORM WITH BALLASTLESS TRACK ON LEVEL/CONSTANT GRADE
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STRUCTURE GAUGE FOR UNDERGROUND STATION WITH AN ISLAND
PLATFORM ON  LEVEL/CONSTANT GRADE (TANGENT  TRACK)
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PLATFORM SCREEN DOOR

PLATFORM  GATE AT  ELEVATED/AT-GRADE
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PREAMBLE

Gujarat Metro Rail Corporation (GMRC) Limited has adopted Standard Gauge (SG) with Third Rail bottom
current collection using 750V DC Traction system.

The Schedule of Dimensions (SOD) has been prepared based on the following guidelines:-

1.

Sigoon

The SOD has been developed assuming certain coach dimensions and design characteristics as well as

track and coach maintenance tolerances. Whenever a new stock is introduced the track and coach

tolerances for maintenance tolerances should be laid down. The suitability of the Rolling stock for

operation with these maintenance tolerances should be established and sanction obtained from the

competent authority before the operation of the Rolling Stock.

The Kinematic Envelope has been developed for 2900 mm wide and 3980 mm high rolling stock and

the max height of Kinematic Envelope is defined as 4053mm.

The clearances are based on the assumption that windows are sealed and doors are closed during

movement/operation.

Track and Rolling Stock shall be maintained to the tolerances considered for calculation of Kinematic

Envelope.

The Structure Gauge indicated in SOD shall not be violated under any circumstances except for

platform coping, designated operational structures such as platform screen door/gate structures

including structural support, hand railing in back of house, platform edge etc.

The vehicle Kinematic Envelope at wind speed of 70 kmph shall be applied for the platform area on

At-Grade, Elevated stations and Nil wind speed for Underground stations within the confines of

stations. At all other locations, the Kinematic Envelope corresponding to 100 kmph wind speed shall

be used for determining the Structure Gauge for Elevated and At-Grade sections (outside the station

area) and Nil wind speed for underground sections (outside the station area). The Kinematic envelope

has been developed taking into account all track defects and rolling stock defects.

The maximum design speed through station platforms on At-Grade, Elevated and Underground shall

be limited to 70 kmph & at all other locations the maximum design speed shall be limited to 90 kmph.

Operating speed shall be 80 KMPH (except at stations). Operating speed at stations shall be 10% less

than design speed (for which KE has been developed). Operating speed in depots shall be 25 KMPH.

Maximum speed potential on 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
45 KMPH.

(i) Weldable CMS crossing (1 in 9) and thick web switch with 190 m radius of lead curve rail shall be
35 KMPH.

(iii) Weldable CMS crossing (1in 7) and thick web switch with 190 m radius of lead curve rail shall be
35 KMPH.

(iv)] Weldable CMS crossing (1 in 7) and thick web switch with 140 m radius of lead curve rail shall be
25 KMPH.

The train operation will be stopped in affected section by central control if any 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.

Examined and found in order
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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 operation shall be stopped when
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 Kinematic envelope for stations and all other locations shall not be infringed under any
circumstances.

11. No work/workmen/equipment are allowed between Vehicle and Structure gauge during operation of
trains.

12. The train consists, not exceeding 6 coaches, will be operated on the system.
13. The type of emergency evacuation system for passengers is side evacuation.
14. All the Electrical Clearances should be measured from Kinematic Envelope of Rolling Stock.

Examined and found in order
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SCHEDULE OF DIMENSIONS
STANDARD GAUGE (1435 mm)

INTRODUCTION

1. The dimensions given in this SOD are to be observed in all works on 1435 mm Gauge (STANDARD
GAUGE), 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 (SOD).

2. Any condonation in SOD parameters will require approval of Railway Board through the Chief
Commissioner of Railway Safety (CCRS].

3. The dimensions given in this SOD are applicable to Elevated, At-Grade and Underground section of
GMRC which is with 750 Volts D.C. Traction system with Third rail bottom current collection and track
rail return current. The Rolling Stock shall be 2900 mm wide and 3980 mm high with sealed windows
and sliding doors which shall remain closed when the train is in motion.

4. The Underground Section is with Circular Tunnel or Rectangular Box or Open Cut (at Ramps) of any
suitable shape while Elevated Section is with over ground structure of elevated Viaduct, with
sidewalks to be used as access for inspectors or maintainers during non — operation periods and a safe
evacuation route for passengers in emergency evacuation. Both Underground and Elevated system
shall have suitably designed Ballastless Track. Depot track may be Ballasted / Ballastless.

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

Chapter-1 General

Chapter-2 Stations

Chapter-3 Rolling Stock

Chapter-4 Electric Traction

Chapter-5 Platform Screen Doors/Gates

Examined and found in order
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Chapter — I: GENERAL
14 SPACING OF TRACKS

Minimum distance, center to center of tracks without any structure between tracks for Tangent
(Straight) track for:

a) Underground Sections 3650 mm
b) Elevated Sections 3750 mm
c) Surface (At-Grade) Sections (Ballasted section) 3800 mm
d) Surface (At-Grade) Sections (Ballastless Section) 3750 mm

Note: For minimum track centers on curves, refer to Appendix-1 at page 26

12 CURVES

1.2.1. Minimum radius of curvature (Horizontal):
i.  On main running lines, other than stations:

a) Underground Sections

Minimum Radius 200 m
b) Elevated and At-Grade Sections

Minimum Radius (Without Check Rail) >190 m

Minimum Radius (With Check Rail) 120 m

Note: Check Rail is to be provided on curves where radius is 190m or less including their transition

curves.

ii.  Depot, yard, and other non-passenger Lines

Minimum Radius 100 m

Nate: Provision of check rail is not mandatory in Depot, yard, and other non-passenger lines.
However, if check rails are not provided, speed shall be restricted to 25 kmph or the safe

speed, whichever is lower.

iii.  AtStation Passenger platforms

Minimum Radius 1000 m
1.2.1.1 Minimum Transition length (Horizontal) {202y
(a) On main running lines | 2"“‘
(i) Underground sections 15m
(ii) Elevated and At Grade sections 15m
(b) At passenger platform 15m

1.2.1.2 Minimum length of alignment elements (horizontal):
The Minimum length of alignment elements (circular curves and straights) between two transition

curves should be 20 m except reverse curves. Speed restrictions will be there as per design

calculation for the reverse curves.

Examined and found in order
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1.2.2 Check Rail / Restraining Rail:
a) Check rails/ Restraining Rails should be provided on curves on main line where radius is

190m or less on Standard gauge. The clearance of check rail/ restraining rails shall be
suitably decided after requisite studies. The detailed design calculations/ studies in this
regard shall be furnished for record.

b) Check rails/ Restraining Rails shall not be mandatory for curves in depots, yards and
non-passenger lines where speed is not more than 25 kmph. However, decision in this
regard may be taken by Metro themselves based on layout and maintenance
requirement.

1.2.3 Cant & Cant Deficiency
(i) Maximum Cant Gradient 1in 440

(ii) Maximum desirable Cant on curves 110 m
Maximum permissible cant (C3) 125 mm

(iii) Maximum desirable Cant deficiency (Cd) 85 mm
Maximum permissible cant deficiency (Cd) 100 mm

(iv) Desirable rate of change of Cant 40 mmm/sec.

(v) Desirable rate of change of cant deficiency 40 mm/sec.

(vi) Maximum Lateral acceleration 0.55 m/sec?

1.2.4 Radius of Vertical Curve

a) Minimum radius 1500 m
b} Minimum Length of vertical curve 20m
1.3 GRADIENTS
1.3.1, Maximum Permissible Gradient on Mid-Section

a) Maximum Gradient {compensated) shall be 4%.
Note:
(i) There shall be no change of gradient in transition portion of horizontal curves.

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

1.3.2. Maximum permissible gradient on turnouts
a) On Ballasted Track 0.25 %
b) On Ballastless Track 3.0 %
Note:
(i) There shall be no change of gradient (i.e. vertical curve) on and within 15 meters
/Q\'\'\éhm (desirable)/3 meters (minimum) of 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 meters(desirable)/3 meters (Minimum) of
any turnout on Ballastless Track and 30 meters of any Turnout on Ballasted Track.

(iii) Turnout shall normally be installed on straight track. In exceptional situations, turnout
may take off from curve provided that the radius of lead curve (main line as well as

. diverging line) is not less than 190m. The negotiability of rolling stocks on such turnout
Examined and found in order
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must be certified by rolling stock supplier and confirmed through oscillation trial and a

suitable speed restriction should be imposed on main and/or diverging line based-on

track geometry and other considerations, if required. In case of turnout installed on

curved track, the minimum distance for commencement of vertical curve or another

horizontal curve shall be 15 meters for Ballastless track. Turnout shall not be laid on

transition curve,

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

(i.e. heel) of crossing for Ballastless track. For Ballasted 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
to vertical/horizontal curves in vicinity shall be confirmed from rolling stock supplier

for the negotiability of rolling stock.

(vi) The above stipulations shall also be applicable for turnout to be laid outside the station

limits, if any.

14 BUILDINGS AND STRUCTURES (OUTSIDE STATION AREA)

Minimum horizontal distance from center of track to any structure (Except Conductor Rail and

platform Coping) for heights above Rail Level on tangent track on level/constant grade shall be
as under:

(A)
&

vi.

Underground Sections
Circular Tunnel

Height from Rail Level

From Rail Level to 88 mm
At 88 mm

. 88 mm to 3197 mm
. 3197 mm to 3659 mm

3659 mm to 4153 mm
At4153 mm

Horizontal Distance from C.L. of track

1730 mm

1730 mm increasing to 1768 mm
1768 mm

1768 mm decreasing to 1428 mm
1428 mm decreasing to 628 mm

628 mm decreasing to 0 mm

Refer Drawing no. MEGA/GEN/SOD/UND/01 at page 47

2.

vi.
Vii.

viii.

Examined and found in order )

—4

Director/UT/Civil/RDSO

Rectangular Box Tunnel

Height from Rail Level

From Rail Level to 75 mm
At75 mm

fii. 75mmto 317 mm

At 317 mm

317 mm to 883 mm
883 mm to 1771 mm
1771 mm to 3121 mm
3121 mm to 3659 mm

Horizontal Distance from C.L. of track

1680 mm

1680 mm increasing to 1715mm
1715 mm

1715 mm decreasing to 1593 mm
1593 mm increasing to 1676 mm
1676 mm increasing to 1678 mm
1678 mm decreasing to 1604 mm
1604 mm decreasing to 1428 mm

1 z]@'\f'zé?“ |
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iX. 3659 mm to 4153 mm 1428 mm decreasing to 628 mm
X. 4153 mm 628 mm decreasing to 0 mm

Refer Drawing no. MEGA/GEN/SOD/UND/03 at page 48

(B) Elevated and Surface (At-Grade) Sections (Ballastless Track)

Height from Rail Level Horizontal Distance from C.L. of track
i. From Rail Level to 367 mm 1765 mm
ii. At367 mm 1765 mm decreasing to 1653 mm
iii. 367 mm to 875 mm 1653 mm increasing to 1736 mm
iv. 875 mm to 1769 mm 1736 mm increasing to 1758 mm
v. 1769 mm to 3122 mm 1758 mm decreasing to 1702 mm
vi. 3122 mm to 3463 mm 1702 mm decreasing to 1624 mm
vii. 3463 mm to 3820 mm 1624 mm decreasing to 1308 mm
viii. 3820 mm to 4203 mm 1308 mm decreasing to 640 mm
ix. At4203 mm 640 mm decreasing to 0 mm

Refer Drawing no. MEGA/GEN/SOD/ELE-02 at page 46

(C) Surface (At-Grade) Sections (Ballasted Track)

Height from Rail Level Horizontal Distance from C.L. of track
i. From Rail Level to 87 mm 1805 mm
ii. At87 mm 1805 mm increasing to 1895 mm
iii. 87 mm to 3202 mm 1895 mm
iv. 3202 mm to 3672 mm 1895 mm decreasing to 1587 mm
v. 3672 mm to 4203 mm 1587 mm decreasing to 639 mm
vi. At4203 mm 639 mm decreasing to 0 mm

Refer to drawing no. MEGA/GEN/SOD/ATG/02 at page 49

Notes for (A), (B) and (C):

(i) Extra clearance 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,
IQ\U\\Q’: d cables etc. erected alongside the track.

(iii) For At-Grade and Elevated Sections, a clearance of minimum 150 mm has been made
over the Kinematic Envelope on the lateral dimensions to arrive at the Structure Gauge.
For Underground Sections this clearance is 100 mm.

15 KINEMATIC ENVELOPE

a) For Kinematic Envelope for level/constant grade (tangent track) outside platform area,
refer to:

Drawing no. MEGA/GEN/SOD/ELE/O1, at page 42

Examined and found inorder . ino no. MEGA/GEN/SOD/UND/02, at page 43

—..—.QV\_J Drawmg no. MEGA,’GEN;’SODIATG!OI at page 44

- ————— —_— —_— — ~ _.1.4._ — e - —

Director/UT/Civil/RDSO
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b) For Kinematic Envelope for level/constant grade (tangent track) in platform area, refer
to: Drawing no. MEGA/GEN/SOD/ELE & UND-70 Kmph at page 45

1.6 STRUCTURE GAUGE (Except for Passenger platforms)

1.6.1. Underground sections
The Structure Gauge (Fixed Structure Line) outside platform area has been arrived at by allowing
minimum clearance of 100 mm to Kinematic Envelope.
a) For Structure Gauge for Underground Sections (Circular Tunnel) with Ballastless Track
for level/constant grade (tangent track) Refer drawing no. MEGA/GEN/SOD/UND/01
at page 47.
b) ForStructure Gauge for Underground Sections (Rectangular Box Tunnel) with Ballastless
Track for level/constant grade (tangent track) Refer drawing no.
MEGA/GEN/SOD/UND/03 at page 48.

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

1.6.2. Elevated Sections and Surface (At-Grade) sections with Ballastless Track
The Structure Gauge (Fixed Structure Line) has been arrived at by allowing minimum clearance
of 150 mm to Kinematic Envelope. This includes 50 mm additional clearance for Elevated
Sections.
a) For Structure Gauge on Elevated Sections and At-Grade sections outside station with
Ballastless Track for level/constant grade (tangent track) refer to drawing no.
MEGA/GEN/SOD/ELE/02 at page 46 (outside station) with Ballastless Track for

level/constant grade (tangent track).
Note: Extra clearances shall be provided for curves as laid down at Para 1.7

1.6.3. Surface (At-Grade) Sections with Ballasted Track
The Structure Gauge (Fixed Structure Line) has been arrived at by allowing minimum clearance
of 150 mm to Kinematic Envelope.
a) For Structure Gauge on Surface sections (outside stations) with Ballasted Track for
level/constant grade (tangent track) Refer to drawing no. MEGA/GEN/SOD/ATG/02 at
page 49.

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

1.7 EXTRA CLEARANCES ON CURVES ‘ﬁ/
Following are the extra clearances considered for curves. 1 7{\1]7«0%
1.7.1. INSIDE OF CURVE et
(A) Curvature effect
a) Mid throw at the center of the vehicle =V (in mm) = 125 C3/R

b) Lateral shift due to gauge widening on curves, is 9 mm for curves sharper than 500m
radius and 5 mm for curves of radius 500m up to 1000 m.

Examined and found in order €) Lateral shift for nosing is 37 mm for ballasted track and 34 mm for Ballastless track.

g L, .

; i i : Page 11
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For values of curvature effect,
i) For At-Grade (Surface) Sections — Ballasted Track refer Appendix — 2A at page 27 and
Appendix — 2B at page 28
ii) ForTunnel, Elevated and At-Grade (Surface) Sections — Ballastless Track refer Appendix
—2C at page 29 and Appendix — 2D at page 30

Notes:

i} Underground, Elevated and At-Grade Ballastless sections.

Lateral shift of 34 mm due to nosing is included in Kinematic Envelope for Underground,
Elevated and At-Grade Sections with Ballastless Track for tangent track (and as a result,
also included in Structure Gauge) which shall be subtracted from the total extra
clearance worked out as at Para 1.7.1(A) above if the value of mid throw (V) is equal to
or greater than 34 mm. However, if the value of mid throw (V) is less than 34 mm, the
curvature effect shall be due to widening of the gauge only (Mid throw minus 34 mm
shall be taken as zero).

ii) At-Grade (Surface) Ballasted Sections

Lateral shift of 37 mm due to nosing is included in Kinematic Envelope for At-Grade
(Surface) Sections with Ballasted Track for tangent track (and as a result, also included
in Structure Gauge) which shall be subtracted from the total extra clearance worked out
as at Para 1.7.1(A) above if the value of mid throw (V) is equal to or greater than 37 mm.
However, if the value of mid throw (V) is less than 37 mm, the curvature effect shall be
due to widening of the gauge only (Mid throw minus 37 mm shall be taken as zero).
{B) Clearance for Cant
a) Underground (Box structures), Elevated and At-Grade (Surface) sections
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), where g= 1435+c mm, c being the rail head width, and C;being
the cant.

Values of Cant effect on Structure Gauge for inside of a curve with only the cant effect,
as shown in drawing no. MEGA/GEN/SOD/GEN/01 at page 39, is as under:

(i) For At-Grade (Surface) Sections — Ballasted Track refer Appendix — 3A at page 31

(ii) For Elevated and At-Grade (Surface) Sections—Ballastless Track refer Appendix—
A0 3B at page 32
A v
(iii) For Box Structures of Underground Sections—Ballastless Track refer Appendix —3C
at page 33

b) Circular Tunnels
In the case of Circular Tunnel, the cant is provided by raising the outer rail and suitably
shifting the center of the Circular Tunnel towards inside of curve and upwards. This has
Examined and found in order same effect as assuming rotation of the Circular Tunnel about mid-point of top of inner

___4«\_ rail resulting in shift of Tunnel center laterally towards inside of curve and also vertically

upwards.
Director/UT/Civil/RDSO
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For values of horizontal and vertical shifts of center of Circular Tunnel for different
values of cant, refer to Appendix = 4 at page 37 and Drawing no.
MEGA/GEN/SOD/UND/04 at page 50.

(C) Clearance for Vertical curve (Vertical Throw)
a) Vertical Throw V1 and V2 (in mm) for vertical curve shall be calculated as under:
V1 (with vehicle center in sag or vehicle end on summit) = 125 x C3/R
V2 (with vehicle center in summit or vehicle end in sag) = [125xC1?/R] — [125xC?/R]
b) Values of Vertical Throw V1 and V2 due to vertical curves of different radii are shown in
Drawing no. MEGA/GEN/SOD/GEN/02 at page 40.
1.7.2, OUTSIDE OF CURVE
(A) Curvature effect
a) End throw at the end of vehicle = V, (in mm) =[125xC1?/R] — [125xC%/R]
b) Clearance due to gauge widening on curves, is 9 mm for curves sharper than S00m

radius and 5 mm for curves of radius 500m upto 1000m.

¢) Additional nosing due to gauge widening on curves, for curves sharper than 1000 m
radius.

For values of curvature effect, refer to:

i) For At-Grade (Surface) Sections — Ballasted Track refer Appendix — 2A at page 27 and
Appendix — 2B at page 28.

ii) For Underground, Elevated and At-Grade (Surface) Sections — Ballastless Track refer
Appendix — 2C at page 29 and Appendix — 2D at page 30.

(B) Clearance for Cant
a) Underground (Box Structure), Elevated and At-Grade (Surface) Sections

The lean ‘L’ due to Cant at any point at height ‘h’ above Rail Level is given by:
L=(—) Cz x h/g (all in mm), where g= 1435+c, c being the rail head width

Q (-ve sign indicates relief due to cant or reduction in clearance required)
m\“\wm' Values of cant effect on Structure Gauge on inside and outside of curve with only the
\ 2

< cant effect as shown in drawing no. MEGA/GEN/SOD/GEN-01 at Page 39:

(i) For Ballasted Track sections refer Appendix — 3A at page 31

(ii) For Elevated and At-Grade(surface) sections (Ballastless Track) refer Appendix — 3B
at page 32

(iii) For Box structures of Underground sections (Ballastless Track) refer Appendix—3C

Examined and found in order at page 33

g Circular Tunnels
In the case of Circular Tunnel, the cant is provided by raising the outer rail and suitably

Director/UT/Civil/RDSO shifting the center of the Circular Tunnel towards inside of curve and upwards. This has

e T S e s e e — R S S S T e s ___1?___ PSSR TESSC5s =R

Generated from eOffice by ANSHU, ASO 2/PROJECT(A), ASO 2/PROJECT. Project Directorate on 12/04/2024 11:32 am Page 13



1738364 /2024 /Project Cell

Lecation: Gandhinagar, In nexure
Organization Unit: Gujarat Melro

File No. 2024/Pr0j./GMRCL/AEMD/P#&H)S;S@EM@Q&(:E&H Comp_}%t&rAl\(l’gé“3d460134)

um no. 1

Rail Corporation (GMRC) Limited o
Date: 14-Feb-2024 (07:22 PM)

Q! ‘\\”w\

18

1.8.1.

(€)

same effect as assuming rotation of the Circular Tunnel about mid-point of top of inner
rail resulting in shift of Tunnel center laterally towards inside of curve and also vertically
upwards.
For values of horizontal and vertical shifts of center of Circular Tunnel for different
Values of cant, refer to Appendix - 4 at page 37 and Drawing no.
MEGA/GEN/SOD/UND/04 at page 50.

Clearance for Vertical curve (Vertical Throw)

The provision at Para 1.7.1. (C) above shall be applicable in this case also.
Vertical Throw V1 and V2 (in mm) for vertical curve shall be calculated as under:

V1 (with vehicle center in sag or vehicle end on summit) = 125 x C3/R
V2 (with vehicle center in summit or vehicle end in sag) = [125xC1%/R]-[125xC%/R]

Values of vertical throw V1 and V2 due to vertical curves of different radii are shown in
drawing no. MEGA/GEN/SOD/GEN/02 at page 40.

Abbreviations used in para 1.7 above:

Cis the distance between centers of bogies in meters
Ciis the coach length in meters

R is the radius of curve in meters
Cais the cant provided in mm

h is the height from Rail Level in mm, and

g is the distance between centers of rails in mm

MINIMUM TRACK SPACING ON CURVES

Underground, Elevated and At-Grade (Surface) Sections

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

of a similar carriage on the outer track.

Without any structure between tracks

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

the following:

a) (E+F),
Where,

E is the horizontal distance from vertical axis of center line of canted track to canted

Kinematic Envelope on inside of curve at a height ‘h’ (from Rail Level) for a given cant,

Examined and found in order F is the horizontal distance from vertical axis of center line of canted track to canted

—d

Director/UT/Civil/RDSO

Kinematic Envelope an outside of curve at a height ‘h’ (from Rail Level) for a given cant,

Refer Drawing no. MEGA/GEN/SOD/GEN/03) at page 41.

AR e s = 18 L P PR Y e T Y 1 T
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b) T1 (Extra lateral clearance due to curvature an inside of curve

c) T2 (Extra lateral clearance due to curvature on outside of curve

Minimum clearance between adjacent Kinematic Envelopes is stipulated as under:
i} 300 mm for Underground Sections
ii) 300 mm for Elevated Sections
iii) 300 mm for Surface (At-Grade) Sections

Notes:
i)  The value of ‘F, calculated from the formula at drawing no. MEGA/GEN/SOD/GEN/03
at Page no. 41 includes full relief due to Cant.

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

For values of E, F, T1 and T2, refer to the Appendices as shown below:
SECTIONS FORE &F For T1& T2

1 Elevated, Underground & At-Grade  Appendix 3E at page 35  Appendix 2C at page 29

(Ballastless) & Page 36 Appendix 2D at page 30

2 Surface (At-Grade) Ballasted Section Appendix 3D at page 34 Appendix 2A at page 27

Appendix 2B at page 28

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) (E1+T1) Minimum clearance to the structure from center line of track on inside of curve
(for outer track)

b} (F1 +T2) Minimum clearance to the structure from center line of track on outside of
curve (for inner track)

c¢) Width of structure between adjacent tracks (measured across the tracks)

/& Where,
‘| ,}\\\\%W El is the horizontal distance from vertical axis of center line of canted track to canted
’ Structure Gauge on inside of curve for a given cant,
F1is the horizontal distance from vertical axis of center line of canted track to canted
Structure Gauge on outside of curve for a given cant,
T1is extra lateral clearance due to curvature on inside of curve and

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

Notes:

Examined and found in order The values of E1 and F1 for a given cant Cj, shall each be the maximum of values at

_‘:&VL_ different heights of structure from Rail Level. In case the cant provided is greater than
) — - ——197— —_——— = - ———
EéfEF}LOEUPJKQSH Lﬁ[?)'?(;{l‘:nu. ASO 2/PROJECT(A), ASO 2/PROJECT. Project Directorate on 12/04/2024 11:32 am Page 15



File No. 2024/Proj./GMRCL/ glMD/Pﬂnéﬁﬁﬁm&ﬁémﬁaﬁH{Computer No. 3460134)

1738364 /2024 /Project Cell g;gg‘r',?;a,gg"g;;"a(g%,';,ﬁglugexure 4 to Addendummo

Rail Corporation (GMRC) Limited
Date: 14-Feb-2024 (07:22 PM)

50 mm on inner track, the value of F1 shall be for the cant of (C3-50) mm. In case the
cant provided is 50 mm or less on inner track, the value of F1 shall be for ZERO cant.

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

Forvalues of E1, F1, T1 and T2, refer to the Appendices as shown in Table below:

SECTIONS FORE1&F1 FORT1&T2

1  Underground Rectangular Box Tunnels  Appendix 3C at page 33  Appendix 2C at page 29

(Ballastless) Appendix 2D at page 30

2 Elevated & At-Grade (Ballastless) Appendix 3B at page 32  Appendix 2C at page 29

Appendix 2D at page 30

3 Surface (At-Grade) Appendix 3A at page 31  Appendix 2A at page 27

Ballasted Section Appendix 2B at page 28

1.9 WALKWAYS
Minimum Width of Walkway 610 mm
Minimum Height of Walkway 1000 mm
Maximum Height of Walkway 1200 mm

Note: Extra clearance to walkway shall be provided for curves, as laid down at Para 1.7

i)  Minimum clearance to walkway at the nearest edge from the Kinematic Envelope shall
be 100 mm for Underground sections and 150mm for Elevated and Surface (At-Grade)
sections.

ii)  Walkway should be used by Metro inspection and maintenance staff only during non-

@ operation hours
X \L\\Jﬁ iii) The maximum and minimum heights of walkway on curves are above inner rail.

iv) No structure, other than signaling and minor signaling, telecom equipment posts, shall
be permitted within the minimum width of walkway.

v} At locations having combined effect of curves and grades and approaches to such
location, based on technical considerations duly approved by Metro, the minimum
height of walkway can be reduced up to 900 mm with stipulation that such location will
be suitably notified and other evacuation measures as published by MOUD, shall be
ensured and width of walkway shall not be less than 940 mm (800 mm on inside of

) . curve) for sharp curves of radius 200 m or less at such locations.
Examined and found in order

If tunnel provided with walkway on the same side of the platform is connecting two

g‘“ = stations, one station having island platform and another station having a side platform,

D:rectorlUT}erl[RDSO track crossmg at Rail Level is to be provided to allow access from either of the statlons
_____ -— — 20 — —
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to the walkway and vice versa. The track crossing shall not infringe the structure gauge
and shall be put to use only after train operation is stopped and traction power is
switched off.

1.10 DERAILMENT GUARDS

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

Note:

Location for providing Derailment Guard in single track tunnel
i)  Entryof tunnel: 200 m from tunnel portal outside the tunnel to S0 m inside the tunnel.
ii)  Exit of tunnel: 50 m from inside of tunnel portal to 200 m outside the tunnel.

iii) In curved track having radius 500 m or less including transition portion but excluding

locations where check rail is provided.

iv) Covering locations of all important installations e.g. Location of any sub-station or
hazardous structures inside the tunnel, etc. damage to which in the assessment of
metro rail administration can result into serious loss of life or/and infrastructure as a

result of derailment in tunnel.

The above is subject to the condition that Metro Railway shall carry out the risk assessment
analysis for derailment in tunnels and ensure that the maintenance practices in the

maintenance manual are as per the risk assessment mitigation plan.

1.10.2. The lateral clearance between the running rail and the derailment guard shall be 210£30 mm. It
shall not be higher than 25 mm above the top of the running rail and should be clear of the rail
fastenings to permit installation, replacement and maintenance.

Note:
M In case of Double Resilient Base Plate Assembly fastening system as approved by MoR, the
\’4“ lateral clearance between running rail and the derailment guard shall be 250+20 mm. This
fastening system, if used in tunnel having multiple tracks, KE of adjacent tracks is not to be
infringed so long as the wheels of any derailed vehicles are within the main rail and
derailment guard.

1.10.3. Derailment guard shall be designed such that in case of derailment:
i) The wheels of a derailed vehicle under crush load, moving at maximum speed are

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

Examined and found in order

Gene X I(A), ASO 2/PROJECT, Project Directorate on 12/04/2024 11:32 am Page 17
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Chapter — Il: STATIONS
2.1 SPACING OF TRACKS AT STATIONS

Spacing of tracks at station on straight and on curve of radius of 1000 m and flatter, without any
structure between adjoining tracks for:

a Underground Section 3650 mm
b. Elevated Section 3750 mm
C. At-Grade Section (Ballasted Track) 3800 mm
d. At-Grade Section (Ballastless Track) 3750 mm
2.2 PLATFORMS
2.2.1. Maximum horizontal distance from center of track to face of passenger platform coping

(Ballastless Track)

a. Underground Station 1525 mmi
b. Elevated Station 1535 mm (A)
c. At-Grade Station 1535 m

2.2.2. Minimum horizontal distance from center of track to face of passenger platform coping
(Ballastless Track)
a. Underground Station 1515 mm
b. Elevated Station 1530 mm (B)
c. At-Grade Station 1530 mm
Notes:

(i) Platform faces shall be flared away smoothly from the center line of the track at either end
for a distance of 1500 mm so as to give from center of track a dimension:

e 1575 +/-5 for Underground and Elevated Stations

e 1590 +/-5 for Surface (At-Grade) Stations
(ii) For additional clearance for platforms on curves, refer to Para 2.7.
(iii) Maximum and Minimum distances specified at Para 2.2.1 and 2.2.2 are for 2900 mm wide
Rolling Stock. The distance (A) and (B) shall be adjusted with the variation in width of Rolling

Stock.
2.2.3. Height Above Rail Level for Passenger Platform on Ballastless Track
a. Maximum height above Rail Level for Passenger platform 1095 mm
b. Minimum height above Rail Level for Passenger platform 1085 mm

Note: No Station is proposed to be located on Ballasted Track

2.2.4. a. Minimum horizontal distance of any isolated structure on a 2500 mm
passenger platform from the edge of coping with/without
platform screen door/gate.

b. Minimum horizontal distance of any continuous Structure on 3000 mm
a passenger platform from the edge of coping with/without
platform screen door/gate.

o IR — W—
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Note:

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 platform length

c)

is 2000 mm or less. Any structure having a length exceeding 2000 mm is treated as a
continuous structure except platform screen doors.

The clocks/mirrors/CCTV/LED/LCD Screens/PIDS (passenger Information Display System)
etc. 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 platform
surface.

Note: Anything like above, hung from the Roof of Station shall 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 figure no.

MEGA/GEN/SOD/PSD -1&2. 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.

2.2.5. For Structure Gauge at stations, refer to Figures as under:

a.

For Elevated and At-Grade Stations Drawing No. MEGA/ GEN/SOD/ELE-03 at page 51
(Side platform) with/without platform

screen gate

For elevated and At-Grade Stations Drawing No. MEGA/ GEN/SOD/ELE-04 at page 52
(Island platform) with/without platform

screen gate.

For Underground Stations (Island Drawing No. MEGA/ GEN/SOD/UND-05 at page 53
platform) with/without platform screen

door
2.2.6. For Kinematic Envelope on platform at station, = Drawing No. MEGA/ GEN/SOD/ELE &UND- 70 Kmph
refer to: at page 45
23 TRACK GRADIENTS IN PLATFORM
2.3.1. Track gradient in platform

1. Desirable Grade (recommended): Level
2. Maximum Grade: 1in 1200

3.

\.y,,f)f"\

Exceptional Grade: 1in 400

Note:

(a) There shall be no change of grade within station platform track.

(b) Any gradient steeper than 1in 1200 and up to an exceptional gradient of 1 in 400 shall be
proposed by Civil engineering Head and approved by Managing Director in consultation
with Head of safety nominated by Metro Authority.

Examined and found in order
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24 INTERLOCKING AND SIGNAL GEAR
Maximum height above Rail Level of any part of interlocking or signal gear on either side of center
of track falling within the structure gauge limits shall be as under, subject to the restrictions as per
Note below:
a) InUnderground Stations
From center of track to 1610 mm 0mm
Beyond 1610 mm from center of track up to 1705 mm 250 mm
b) In Elevated Stations
From center of track up to 1610 mm 0mm
Beyond 1610 mm from center of track up to 1755 mm 250 mm
c) InSurface Stations
From center of track up to 1610 mm 0 mm
Beyond 1610 mm from center of track up to 1880 mm 250 mm
Note:
Except for check rails of ordinary and diamond crossings, upstands or wing rails and point rails of
crossings leading to snag dead ends, or such parts of signaling gear as are required to be actuated
by the wheels, no gear or track fittings shall project above Rail Level for a distance of 1150 mm on
either side of center of the track.
2.5 POINTS & CROSSING
2.5.1. Maximum clearance of check rail opposite nose of crossing: 42 mm
2.5.2. Minimum clearance of check rail opposite nose of crossings: 37 mm
2.5.3. Maximum clearance of wing rail at nose of crossing: 43 mm
2.5.4, Minimum clearance of wing rail at nose of crossings: 41 mm
2.5.5. Minimum clearance between toe of open switch and stock rail: 160 mm
2.5.6. Minimum radius of lead curve for slip points, turnouts and crossover roads
1in 9 turnouts — Minimum: 190 m
1in 7 turnouts = Minimum: 140 m
The design of the turnout shall be as per approved track structure
2.5.7. Minimum angle of crossing (ordinary)
a) For passenger running lines 1in7
b) For depots, yards and other non-running lines lin7
2.5.8. Diamond crossings not to be flatter than 1in6
Notes:
i The above restrictions shall not apply to moveable diamond crossings
ii. There must be no change of superelevation (of outer rail over inner rail) between a point 18
meters outside toe of switch rail and heel of crossing, except in the case of special crossing
leading to snag dead-ends or under circumstances as provided for in item 2.6 below.
2.5.9. Minimum length of tongue rail 10,000 mm
Examined and found in order
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2.6

2.6.1.

2.6.2,

2.7

R\ x
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SUPERELEVATION AND SPEED AT STATIONS ON CURVES WITH TURNOUTS OF CONTRARY
& SIMILAR FLEXURE

Main Line:

Subject to the permissible run through speed based on the standard of interlocking, the
equilibrium superelevation, calculated for the speed of the fastest train may be reduced by 2

maximum amount of Cant Deficiency permitted without reducing speed on the main line.

Turnouts:

a) Curves of contrary flexure:
The equilibrium superelevation (s) in mm should be = {(1435+¢)/127)} (V¥/R)
Where, c= Rail head width, R = radius of turnout in meters and V is speed on turnout in
kmph.
The permissible negative superelevation on the turnout (which is also the actual
superelevation of the main line) may then be = (Can’t Deficiency permitted — s) mm

b) Curves of Similar flexure:
The question of reduction or otherwise of superelevation on the main line in order to keep
the cant deficiency on turmnout track within limits for the speed permitted on turnout track
must be determined by the administration concerned. In the case of a reverse curve close
behind the crossing of a turnout, the superelevation may be run out at the maximum of 1 mm
in 440 mm.

ADDITIONAL CLEARANCE FOR PLATFORMS ON CURVES
The additional clearance for platforms on curves is to be provided as under:

On inside of curve: Mid throw

On outside of curve: End throw
The additional clearance for platforms on curves is shown in Appendix- 5 at page no. 38.
No superelevation and gauge widening shall be provided on passenger platform lines.
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) at
platform as 75 mm in Horizontal direction and 50 mm in Vertical direction. The gap filler shall be
of elastic nature and flexible to allow train contact without any adverse effect on passenger
safety and stability of trains.

Examined and found in order
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CHAPTER — IlI: ROLLING STOCK

3.1 PASSENGER ELECTRIC MULTIPLE UNITS

3.11.  a) Maximum Length of Coach body (including end fairings) 21965 mm
b) Maximum width of the vehicle 2900 mm
c) Maximum Height of Coach Body 3980 mm

3.1.2. Distance between Bogie centers 14800 + 200 mm

3.1.3. a) Kinematic Envelope for level tangent track except for
' passenger platform
e For Underground Ballastless track, refer drawing
no:
e For At-Grade & elevated sections, Ballastless
track, refer drawing no:
b) Kinematic Envelope for level tangent track at passenger
platform (for Underground, At-Grade and Elevated
sections) refer drawing no:

3.1.4. Net Minimum Clearance above Rail Level under dynamic
condition of fully loaded vehicle under worst condition
** for bogie and axle mounted equipment excluding
Current Collection Device (CCD) and Obstacle Deflection
Device after considering upto 25mm projection of Check
rails, wing rails and upstand above Rail Level.

Note:

*The Current Collection Device in worst condition (with
the deflection of primary springs and with maximum
tread wear) in retracted position shall have a net
minimum clearance of 25mm above Rail Level.

# The Obstacle Deflection Device working height shall be
125mm above Rail Level and in worst condition (with the
deflection of primary springs and with maximum tread
wear) shall have a minimum clearance of 25mm above
Rail Level.

3.1.5. Minimum Clearance above Rail Level under dynamic
condition of fully loaded vehicle under worst condition
**% for body mounted equipment

MEGA/GEN/SOD/UND-02 at page 43
MEGA/GEN/SOD/ELE- 01 at page 42

MEGA/GEN/SOD/ELE &UND- 70 Kmph
at page 45

50 mm *#

12 Ut

102 mm

*#* The “worst condition” means that it is with deflection of Primary suspension with Maximum tread wear.

*** The “worst condition” means that it is with deflection of Primary suspension, deflated air spring and

maximum tread wear.
3.1.6. Wheel

a) Maximum wheel gauge back-to-back distance

1360 mm

Examined and found in order
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b) Minimum wheel gauge back to back distance 1358 mm
3.1.7. a) Maximum diameter on the tread measured at 70mm 860 mm
from the wheel gauge face

b) Minimum diameter on the tread measured at 70mm 780 mm
from the wheel gauge face

3.1.8. a) Minimum projection for flange of new wheel measured 28 mm
from tread at 70mm from the wheel gauge face
b) Maximum projection for flange of worn wheel measured 36 mm
from tread at 70mm from the wheel gauge face
3.1.8. a) Maximum thickness of flange of wheel measured from 32.5mm
wheel gauge face at 18mm from outer edge of flange
b) Minimum thickness of flange of wheel measured from 22 mm

wheel gauge face at 18mm from outer edge of flange

3.1.10. Width of wheel 135+ 1 mm

3.1:.41. Incline of tread/ Wheel Profile 1in 20/As per
EN13715 wheel Profile:
$1002/h28/e32.5/6.7%

3.1.12. Floor Height
a) Maximum Height of floor above Rail Level, for an unloaded vehicle 1130 mm
b) Minimum Height of floor above Rail Level, for a fully loaded normal vehicle 1100 mm
3.1.13. a) Maximum height of center of coupler above Rail Level for 815 mm
unloaded vehicle.
b) Minimum height of center of coupler above Rail Level for 740 mm
fully loaded vehicle
3.1.14. Maximum length over couplers 22600 mm
3.1.15. 1. Length of rigid wheelbase for single bogie 2200 to 2400 mm
2. Maximum distance between any two adjacent axles 12800 mm
3.2 LOCOMOTIVES AND ENGINEERING SERVICE VEHICLES

Other items of rolling stock, viz. shunting locomotives, inspection cars, emergency re-railing
van, track machines, etc., used on Ahmedabad Metro System (Standard Gauge) will conform
with the Kinematic Envelope of the Passenger Electric Multiple Units as shown in:

3.2.1. For Underground refer Drawing no. MEGA/GEN/SOD/UND/02, at page 43
For At-Grade & Elevated sections refer Drawing no. MEGA/GEN/SOD/ELE/01, at page 42

For Surface (At-Grade) Sections for ballasted track refer Drawing no. MEGA/GEN/SOD/ATG/01
at page 44.

2o Examined and found in order
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41

4.1.1.

4.1.2,

4.1.3.

4.1.4.

4.1.5.

4.2

a)

b)

a)
b)

a)

b)

CHAPTER — IV: ELECTRIC TRACTION

ELECTRIC TRACTION — 750V DC, THIRD RAIL WITH BOTTOM CURRENT COLLECTION

Minimum height from Rail Level to current collecting Surface of the
conductor rail

Maximum height from Rail Level to current collecting Surface of the
conductor rail including worn-out condition

Distance of centre line of the conductor rail from the track centre

Tolerance of (a) above

Minimum clearance between the bottom of the shroud and the bottom
of the conductor rail

Maximum distance between the centre line of the conductor Rail and
the outer edge of the shroud structure

Minimum clearance between live parts of third rail and the earthed
structure in static and dynamic conditions as per [EC 62497-1

Minimum clearance between live parts of conductor rail and Kinematic
Envelope of Rolling stock as per IEC 62497-1

All the clearances for Power Line Crossings and its fixed structures, in
Territory of 750 VDC Traction Power Supply System of Gujarat Metro Rail
Corporation (GMRC) Limited, must be ensured as per IRSOD-2022 and IR-
ACTM with latest A&C Slips issued by Railway Board.

Examined and found in order G,Q—-
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5.1

5.1.1.
5.1.2.
5.1.3.

5.1.4.

5.1.5.

5.1.6.

5.1.7.

5.1.8.

5.1.9.

M\J\\m ™
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CHAPTER — V: PLATFORM SCREEN DOORS/GATES
PLATFORM SCREEN DOOR SETTING OUT

Minimum Platform Screen Door/Gate width 2000 mm
Minimum Platform Screen Door height from Platform level 2150 mm
Minimum Platform Screen Gate height from Platform level 1500 mm

a) Minimum Platform Screen Door/ Gate panel offset from track center Line — 1600 mm
Tangent track.

b) Minimum Platform Screen Door/ Gate threshold offset from track center
Line —Tangent track.

i Underground Station 1555 mm
ii. Elevated Station 1570 mm

Station platform (Finished Floor Level) height from Rail Level

a) Ballastless Track 1090+ 5 mm
Station platform Edge offset from centerline of track (Minimum)

a) Underground Station 1515 mm

b) Elevated Station 1530 mm

c) At-Grade Station (Ballastless Track) 1530 mm
Station platform Edge offset from centerline of track (Maximum)

a) Underground Station 1525 mm

b) Elevated Station 1535 mm

c) At-Grade Station (Ballastless Track) 1535 mm

Notes:

(i) Assumed * 250 mm stopping accuracy of the train on the platforms,

(ii) Extra Clearance on station situated on curved track shall be as per Appendix 5 at Page no 38

(iii) Platform Screen Doors/Platform Screen Gates are designated as railway operational structures
which are allowed to infringe the structure gauge but are clear of Kinematic Envelope at stations.

(iv) The deflector attached to the bottom of the sliding door shall be designed in order not to protrude

(v)

beyond the door threshold.

Platform located in curves and straight alignment shall be fitted with gap filler to maintain the
maximum stepping distance as per KE.

For static and Kinematic Envelope for stations in UG with Platform Screen Door, see Drawing No.
MEGA/GEN/SOD/PSD-1 at page 54

For Static and Kinematic Envelope for Elevated/At-Grade (Stations with Platform Gate, see Drawing
No. MEGA/GEN/SOD/PSD-2 at page 55

Examined and found in order
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APPENDIX-1
PERMISSIBLE SPEED, CANT AND MINIMUM TRACK SPACING ON CURVES
BALLASTLESS TRACK ON UNDERGROUND (TUNNELS) & ELEVATED SECTIONS
AND BALLASTED TRACK ON AT- GRADE (SURFACE) SECTIONS
(REFERENCE PARA 1.1)
RADIUS OF CANT MAXIMUM MINIMUM DISTANCE BETWEEN ADJACENT
CURVE PERMISSIBLE TRACKS
SPEED BALLASTLESS BALLASTED
UNDERGROUND |ELEVATED |AT-GRADE
& AT-
GRADE
Metres mm kmph mm mm mm
> 3000 15 80 3650 3750 3800
2800 15 80 3650 3750 3800
2600 15 80 3650 3750 3800
2400 20 80 3650 3750 3800
2200 20 80 3650 3750 3850
2000 20 80 3650 3750 3850
1300 20 20 3650 3750 3850
1800 25 20 3650 3750 3850
1700 25 80 3650 3750 3850
1600 25 80 3650 3750 3850
1500 30 80 3700 3800 3850
1400 30 80 3700 3800 3850
1300 35 80 3700 3800 3850
1200 35 80 3700 3800 3850
1100 40 80 3700 3800 3850
1000 40 80 3700 3800 3850
950 45 80 3700 3800 3850
900 45 80 3700 3800 3850
850 50 80 3700 3800 3850
800 50 80 3700 3800 3850
750 60 80 3700 3800 3850
700 60 80 3700 3800 3850
650 60 80 3700 3800 3850
600 70 80 3700 3800 3850
550 75 80 3750 3850 3500
500 85 80 3750 3850 3900
450 110 80 3750 3850 3500
400 110 75 3800 3900 3950
350 110 70 3800 3500 3850
300 110 65 3850 3550 4000
250 110 60 3900 4000 4050
200 115 55 3950 4050 4100
190 110 55 NA 4050 4100
175 110 S0 NA 4100 4150
150 110 45 NA 4150 4200
120 110 40 NA 4250 4300
100 110 40 NA NA 4400
,LQ M Notes:
\ "\ u"?ﬁ (i) The track spacing shown in the table above is without any column/structure between two
tracks and is with equal cant both for outer and inner tracks.
(ii) The table above is not applicable to Platform Tracks.
(iii)Figure for any intermediate radius of curvature may be obtained by
adopting the value for sharper curve.

Examined and found in order
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APPENDIX-2A
EXTRA HORIZONTAL CLEARANCE ON CURVES (CURVATURE EFFECT) —
AT GRADE (SURFACE) SECTIONS (BALLASTED TRACK)
INSIDE OF CURVE
(REFERENCE PARAs 1.7.1 A, 1.8.1 AND 1.8.2)
RADIUS MID THROW NOSING INCLUDED IN GAUGE EXTRA REMARKS
(METERS) (28125/R) K. E./STRUCTURE GAUGE | WIDENING ON HORIZONTAL
R (mm) FOR CURVES (mm) CLEARANCE ON
vy TANGENT TRACK (G) CURVE
(mm) {(mm)
(N) (T1)
100 281.3 37 9 253
120 234.4 37 9 206 GAUGE WIDENING ON CURVES =9
150 187.5 37 9 160 mm; FOR CURVES SHARPER THAN 500 m
175 160.7 37 9 133 RADIUS; 5mm FOR CURVES OF 500m
190 148.0 37 9 120 |RADIUS & ABOVE, BUT LESS THAN 1000m
200 140.6 37 9 113 |RADIUS AND 0 mm FOR CURVES WITH
250 112.5 37 9 85 RADIUS OF 1000 m AND ABOVE
300 93.8 37 9 66
350 80.4 37 9 52
400 70.3 37 9 42
450 62.5 37 9 35
500 56.3 37 5 24
550 51.1 37 5 19
600 46.9 37 5 15
650 433 37 5 11
700 40.2 37 5 8
750 37.5 37 5 6
800 35.2 37 5 5
850 331 37 5 5 T1=V-N+G FOR V EQUAL TO OR GREATER
300 31.3 37 5 5 THAN (N) AND
950 29.6 37 3 5 T1=GFORV<(N)
1000 28.1 37 0 0
1100 25.6 37 0 0
1200 23.4 37 0 Q
1300 21.6 37 0 0
1400 20.1 37 ] 0
1500 18.8 37 0 0
1600 17.6 37 0 0
1700 16.5 37 0 0 2|y \"JD‘J'\*\
1800 15.6 37 0 0
1900 14.8 37 0 0 -
2000 14.1 37 0 0
2200 12.8 37 0 0
2400 11.7 37 0 0
2600 10.8 37 0 0
2800 10.0 37 0 0
3000 9.4 37 0 0
Mid throw (in mm) V = (125 x C')/R = 28125 /R
Where 'C' is the distance between bogie centres = 14.800+0.200 = 15.000 m OR 14.800-0.200 = 14.600 m
The worst case will be with C= 15.000 m
R is the radius of curve in metres.
Examined and found in order
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2 x HALF LENGTH FROM CENTRE OF 2 BOGIES

APPENDIX-2B
EXTRA HORIZONTAL CLEARANCE ON CURVES (CURVATURE EFFECT) -
AT GRADE (SURFACE) SECTIONS (BALLASTED TRACK)
OUTSIDE OF CURVE
(REFERENCE PARAs 1.7.2 A, 1.8.1 AND 1.8.2)
RADIUS END THROW GAUGE NOSING DUETO EXTRA REMARKS
(METRES) (34020/R) WIDENING ON GAUGE HORIZONTAL
R (mm) CURVES (mm) WIDENING (mm) CLEARANCE
(V,) (G) (EN) = G x 0.219723183 ON
CURVE
(mm)
100 340.2 9 2.0 351
120 283.5 9 2.0 295 GAUGE WIDENING ON CURVES = 9 mm; FOR CURVES
150 226.8 9 2.0 238 SHARPER THAN 500 m RADIUS; Smm FOR CURVES OF
175 194.4 9 20 205 SC0m RADIUS & ABOVE, BUT LESS THAN 1000m RADIUS
190 179.1 9 2.0 180 AND 0 mm FOR CURVES WITH RADIUS OF 1CCO m AND
200 170.1 E 2.0 181 ABOVE
250 136.1 9 2.0 147
300 113.4 9 2.0 124
350 97.2 9 20 108
400 85.1 9 20 56
450 75.6 9 20 B7
500 658.0 5 1.1 74
550 61.9 5 1.1 68
600 56.7 5 1.1 63
650 52.3 5 1.1 58
700 48.6 5 1.1 55
750 45.4 5 1.1 51 T2 = Vo+GHEN
800 425 5 L1 49
850 40.0 5 11 46
900 37.8 5 L1 44
950 35.8 5 1.x 42
1000 34.0 9] 0.0 34
1100 30.9 0 0.0 31
1200 28.4 0 0.0 28
1300 26.2 0 0.0 26
1400 243 0 0.0 24
1500 22.7 ] 0.0 23
1600 213 0 0.0 21
1700 20,0 0 0.0 20
1800 188 0 0.0 19
1900 17.9 0 0.0 18
2000 17.0 0 0.0 17
2200 15.5 0 0.0 15
2400 14.2 0 0.0 14
2600 13.1 Q 0.0 13
2800 12.2 Q 0.0 12
3000 11.3 0 0.0 11
End throw (In mm) V = (125 x C,")/R - (125 x C')/R = 34020 /R
‘Where 'C' Is the distance between bogie centres = 14.800+0.200 = 15.000 m OR 14.800-0.200 = 14.600 m
The worst case will be with C= 14.600 m
‘C1'is the length of coach in metres = 22.020 m and R is the radius of curve in metres
COACH LENGTH = 21900 mm
FOR DMC IT CAN INCREASE TO 21965 mm
DIFFERENCE IN LENGTH 65 mm
yjoorH
‘ (THIS INCREASE WILL
BE ON ONE SIDE FOR
L DRIVING CAB)
HALF LENGTH FROM CENTRE OF 2 BOGIES 11015 mm. = ((21900)/2)+65)
LENGTH FOR CALCULATIONS OF END THROW = 22030 mm

O 2/PROJECT(A), ASO 2/PROJECT, Project Directorate on 12/04/2024 11:32 am
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APPENDIX-2C

INSIDE OF CURVE

EXTRA HORIZONTAL CLEARANCE ON CURVES (CURVATURE EFFECT)
TUNNEL/ELEVATED/AT-GRADE (SURFACE) SECTIONS (BALLASTLESS TRACK)

(REFERENCE PARAs 1.7.1 A., 1.8.1 AND 1.8.2)

The worst case will be withC=
IR is the radlus of curve in metres

15.000 m

RADIUS MID THROW NOSING INCLUDED IN EXTRA GAUGE EXTRA REMARKS
{METRES) (28125/R) K. E./STRUCTURE GAUGE FOR WIDENING ON HORIZONTAL
R {mm) TANGENT TRACK CURVES (mm) CLEARANCE ON
v) (mm] (G) CURVE
(N) (mm)
(T1)
120 234.4 EL) 9 209 GAUGE WIDENING ON CURVES =9 mm ;
150 187.5 34 9 163 FOR CURVES SHARPER THAN 500
175 160.7 34 9 136 m RADIUS; Smm FOR CURVES OF 500m
190 148.0 34 9 123 RADIUS & ABOVE, BUT LESS THAN
200 140.6 34 9 115 1000m RADIUS AND 0 mm FOR CURVES
250 1125 34 9 a8 WITH RADIUS OF 1000 m AND ABOVE
300 93.3 14 9 59
350 80.4 34 9 55
400 70.3 34 g 45
450 62.5 34 9 38
500 56.3 34 5 27
550 51.1 34 5 22
600 46.9 34 5 18
650 433 34 5 14
700 40.2 14 5 11
750 375 34 5 E]
800 35.2 34 5 6
850 33.1 34 5 5
500 31.3 34 5 5
950 29.6 34 5 5 T1 = V-N+G FOR V EQUAL TO OR
1000 28.1 34 0 0 GREATER THAN {N) AND
1100 25.6 34 o 0 T1=GFORV<(N)
1200 23.4 34 0 0
1300 216 34 0 0
1400 20.1 34 0 [1]
1500 18.8 34 0 [1]
1600 17.6 34 0 0
1700 16.5 34 0 0
1800 15.6 34 0 0
1500 14.8 34 0 0
2000 14.1 34 0 0
2200 12.8 34 0 0
2400 11.7 34 0 [1]
2600 10.8 34 0 0
2800 10.0 34 0 0
3000 9.4 34 0 0
Mid throw (in mm) V = {125 x C')/R = 28125 /R

Where 'C' is the distance between bogie centres=14.800+0.200 = 15.000 m OR 14.800-0.200=14.600 m

Examined and found in order

Director/UT/Civil/RDSO
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APPENDIX-2D
EXTRA HORIZONTAL CLEARANCE ON CURVES (CURVATURE EFFECT)
TUNNEL/ELEVATED/AT-GRADE (SURFACE) SECTIONS (BALLASTLESS TRACK)
OUTSIDE OF CURVE
(REFERENCE PARAs 1.7.2 A, 1.8.1 AND 1.8.2)
RADIUS END THROW EXTRA GAUGE | EXTRA NOSING DUE TO EXTRA REMARKS
(METRES) {34020/R) TOLERANCE ON EXTRA GAUGE HORIZONTAL
R (mm) CURVES (mm) TOLERANCE (mm) CLEARANCE ON
v,) (G) (EN) = G x 0.219723183 CURVE
(mm)
T2 = Vo+G+EN
120 2835 9 2.0 295 GAUGE WIDENING ON CURVES =9 mm ;
150 226.8 9 2.0 238 FOR CURVES SHARPER THAN 500 m
175 194.4 9 2.0 205 RADIUS; Smm FOR CURVES OF 500m
190 179.1 9 2.0 190 |RADIUS & ABOVE, BUT LESS THAN 1000m
200 170.1 9 20 181 |RADIUS AND 0 mm FOR CURVES WITH
250 136.1 9 20 147 RADIUS OF 1000 m AND ABOVE
300 113.4 9 2.0 124
350 97.2 9 2.0 108
400 85.1 9 2.0 96
450 75.6 9 2.0 87
500 68.0 5 1.1 74
550 61.9 5. 1.1 68
600 56.7 5 L1 63
650 52.3 5 11 58
700 48.6 5 1.1 55 _ﬁ
750 45.4 5 L1 52 3
800 425 5 L1 43 1> "‘W
850 40.0 5 11 46 i
500 37.8 5 11 44
950 35.8 5 1.1 42
1000 34,0 0 0.0 34
1100 30.9 0 0.0 31 N
1200 28.4 0 0.0 28 2
1300 26.2 0 0.0 26
1400 24.3 0 0.0 24
1500 22.7 0 0.0 23
1600 213 0 0.0 21 i :
= s 5 = = Examined and found in order
1800 18.9 0 0.0 19
1900 17.9 0 0.0 18 —%v\_
2000 17.0 0 0.0 17
S L : = = Director/UT/Civil/RDSO
2600 13.1 0 0.0 13
2800 12.2 0 0.0 12
3000 11.3 0 0.0 11
End throw (in mm) V = (125 x C,’)/R - (125 x C)/R = 34020 /R
Where 'C' is the distance between bogie centres = 14.800+0.200 = 15.000 m OR 14.800-0.200 = 14.600 m
The worst case will be with C= 14.600 m
'C,' is the length of coach in metres = 22.03 m and R is the radius of curve in metres
COACH LENGTH = 21900 mm
FOR DMC IT CAN INCREASE TO 21965 mm
DIFFERENCE IN LENGTH 65 mm. (THIS INCREASE WILL
BE ON ONE SIDE FOR
DRIVING CAB)
HALF LENGTH FROM CENTRE OF 2 BOGIES 11015 mm. = ((21900)/2)+65)
LENGTH FOR CALCULATIONS OF END THROW = 22030 mm
2 x HALF LENGTH FROM CENTRE OF 2 BOGIES
34 Page 30
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File No. 2024/Proj./GMRCL/

EIMD/P

indd 5SSO0 304861 Computer No. 3460134)

Location: Gandhinagar, Indj
QOrganization Unit: Gul’:?ral &Pnexure 4 to Addendum no. 1

Rail Corporation (GM

C) Limited

Date: 14-Feb-2024 (07:22 PM) <JHil

APPENDIX-4
LATERAL AND VERTICAL SHIFT OF CENTRE OF CIRCULAR TUNNEL
FOR DIFFERENT CANT VALUES
(REFERENCE Drawing No. MEGA/GEN/SOD/UND/04 AND PARAs 1.7.1 B.b) AND 1.7.2 B. (b))
All figures are in mm
CANT Angle o Lateral § hift of Ve;ifua;:;ift ——
(mm) in Degrees tunnel centre=X -
125 4.757937 172 55
THE CANT IS PROVIDED BY ROTATING THE TUNNEL ABOUT
120 4.567207 165 54 THE W10 POINT OF TOP OF INNER RAL
115 |  4.376527 158 52 |CENTRE OF THE CIRCULARTURNEL, o orrror THE
110 4185896 151 50
(b) LATERAL SHIFTOF THE CENTRE OF TUNNEL (TOWARDS
105 3.995312 144 48 INSIDE OF CURVE)
100 3.804772 137 46 X=[{2 x (r-D1)Vsin 8} x { sin w/2}] x cos (90- B - /2)
VERTICAL SHIFTOF THE CENTRE OF TUNNEL
95 3.614274 130 43 il
90 3.423816 123 41 Y=[ (2 X (-D.Msin 0} x { sin af2}] x sin (90-4-0/2)
85 3.233396 116 39 W here 'r is internal radius of the circular tunnel=2800 mm
80 3.043011 109 37 D, = depth from rail level to invert of circular tunnel=760 mm
75 2.852660 102 35 a = angle of rotation=sin™ (Cant/g) and
70 2.662 341 96 33 0 = angle subtanded by line joining top of two rails and the fine joining
65 2.472051 89 31 mid point of top of inner rail and the centre of circular Tunnel
60 2.281789 82 28 =tan"[(r-D,) / ( g/2)] in degrees =
55 2.091551 75 26 60.72764836
50 1.901337 68 24 g= Centre to centre of rails = 1507 mm
45 1.711144 61 22 Note: Please see Drawing no. MEGA/GEN/SOD/UND-04 at page 50
40 1.520969 54 19 [for details
35 1.330811 48 17
30 1.140668 41 15
25 0.950538 34 12
20 0.760418 27 10
15 0.570306 20 7
10 0.380200 14 5
H 0.190099 7 2
0 0.000000 0 0
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Location: Gandhinagar, In
Qrganization Unit: Gujarat Metro
Rail Corporation (GMRC) Limited
Date: 14-Feb-2024 (07:22 PM)

nnexure dendum no. _

APPENDIX-5
ADDITIONAL CLEARANCE FOR PLATFORMS ON CURVES
UNDER GROUND, ELEVATED AND SURFACE SECTIONS
(REFERENCE PARA 2.7)
RADIUS | CANT | EXTRA CLEARANCE (mm)FOR REMARKS
(meters) g, PASSENGER PLATFORM
frammy INSIDEOF | OUTSIDE OF
CURVE CURVE
3000 0 10 10 Extra CLEARANCE for curves
2800 0 10 10 (a) Inside of curve =Midthrow = 28125/R
2600 0 15 15 (b) Outside of curve = Endthrow = 34020/R
2400 0 15 15 Please see Appendix 2A,2B, 2C & 2D.
2200 0 15 15 Additional sway (nosing Effect ) has been
2000 0 15 15 neglected in the calculation as a measure of
1800 0 20 20 additional safety to passengers.
1700 0 20 20
1600 0 20 20
1500 0 20 25
1400 0 20 25
1300 0 25 25
1200 0 25 30
1100 0 30 30
1000 0 30 35
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