GOVERNMENT OF INDIA
MINISTRY OF RAILWAYS
(RAILWAY BOARD)

2019/Proj./MPMRCL/SoD/Bhopal-Indore/30/14 New Delhi, dated 23.02.2023

Managing Director,

Madhya Pradesh Metro Rail Corporation Limited. (MPMRCL),
2" Floor, Smart City Development Corporation Office Building,
Kalibadi Road, BHEL, Sector-A, Berkheda,

Bhopal-462 022 (Madhya Pradesh)

Sub: Approval of Schedule of Dimension (SoD) for Bhopal and Indore Metro Rail
Projects of Madhya Pradesh Metro Rail Corporation Limited (MPMRCL).
Ref:  SoD uploaded on RDSO's online portal by MPMRCL on 03.01.2023

The Schedule of Dimensions (SoD), Standard Gauge (1435mm) for At-Grade,
Elevated and Underground Sections (December, 2022) for Bhopal and Indore Metro Rail
. Projects of Madhya .Pradesh Metro Rail Corporation Limited (MPMRCL) 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 ; .
(F.A. Ahmad)
Director/Gati Shakti (Civil)-1V

Railway Board

Ph. 011-47845480
Copy to:

1. Executive Director/UTHS, RDSO, Manak Nagar, Lucknow-226011 w.rt RDSO'’s
letter No. UTHS/MPMRCL/BMRC/P01/112020 dated 24.01 2023

2. OSD/UT & Ex-Officio Joint Secretary, Ministry of Housing & Urban Affairs
(MoHUA), Nirman Bhawan, New Delhi-110011
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Bhopal and indore feiro Rail System
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SCHEDULE OF DIMENSIONS {(SOD)
STANDARD GAUGE {1435 mm)
PREAMBLE
arzd for the Bhopa! and Inders Meiro Rail

e (1435mm) with a third rail bottom curren: coilaction using 750V
end evacuation.

hez Schedule of Dimensions (SCD) has baan orep
rejscis having Standard Gaug h
DC Traction system and end o

This SOD has been prapared based on jollowing guidalines:

he SOD has besan developed assuming certain coach dimensions and design
characteristics, as well as track and coach maintenance tolerancaes. \Whenaver, a naw
stock is introduced the track and ceach maintenance tolerances should be laid down. The
suitebility of the Rotlling Stock for operation with thase maintenancea tolerances should be
established and sanction shali be obtained from the competent authority before the
operaiion of the Roiling Stock.

2. The Kinematic Envelope has been developed for 2800 mm wide and 4120 mm high Rolling
Stock. The Kinematic Envelope has been devalopad taking into account the aentire Track
and the Rolling Stock Maintenance Tolerances.

3. The clearances are basad on assumption that windows are sealed and doors are closed
during movement.

4.

Track and Roiling stock shaif b2 maintained to the tolerances considered for calculation of
Kinematic Envelope.

5. The Structure Gauge indicated in SOD shall not be violated under any circumstances
except for platiorm coping, designated operational structures such as platform screen
door/gate structures including structural support. hand railing in back—of—housefplatform
edge, irack access gates, the third rail conductor with its ieeding arrangement, and support
structure for thirc rail and platform screen doars/gates etc.

The vehicle Kinematic Envelope at wind spead of 70 kmph shall be applied for the platform
area on At-Grade, Elevated stations and 42 kmph* wind speed for Underground stations
within the confines of stations. At all other iocations, the Kinematic Envelope corresponding
to 100 kmph wind speed shall be usad for determining the Structure Gauge for Elevated
and At-Grade sections (outside the station area) and 42 kmph wind speed for underground

sections (outside the station area). ("42kmph side wind represents 100 Pa gauge pressure
considered as buffeting effect.)

=~

The speed of trains at platform on Elevated or At Grada Station shall be restricted to 40
KMPH when wind speed is more than 70 KMPH but less than 90 KMPH. Metro operation
shall be stogped when wind spead reaches 90 KMPH or more. Continuous recording of
wind speed shail be donz at critical locations defined by the Metro administration.

Maximum design speed is 90 KMPH and operating speed shall be 80 KMPH (except at
stations). Operating speed at stations shall be 70 KMPH. Operating spead in depot shall
be 25 Kmph

The operating speed on diversion lines at turnouts having:

(i) Weldable CMS crossing (1 in 8) and thick web switch with 300 m radius of lead curve
raii shali be 45 kmph.

(i) Weldable CMS crossing (1 in &) and thick web switch with 130 m radius of lead curve

th Bign  Gisrranne TR0 9
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rail shail be 35 kmph.

{in) Weldab e C S crossing {1 in 7) and thick web swiich with 180 m radius of lead curve
QP \ g

{iv') f/eldab!s CMS
St

¢¢ O

phf'

g. The Kinematic Envelope of Roiling Stock should not infringe under any circurnstance. And
any infringement tc SOD should be condonad by Railway Board.

10. No work/workmen/equipment are allowed between Venicie and Structure gauge during
gperation of trains.

11. Electrical Clearances should be measured from Kinematic Envelope of rolling stcck.

12. The train operation will be siopped in affected section by central control if any one of the
trains in UP or DN direction deraiis. The operation will remain suspended till the clearance

given by Accident site Manager from the site by exchange of private number with Central
control.
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Bhgpai and Indore Msiro Ras Syslem
Schaduiz of Dinaensions (SCOYy

SCHEDULE OF DIMENSIONS {1435 mm STANADARD GAUGE)
INTRODUCTION

The dimensions givan in this Schedule of Dimansions {SOD) are w o2 observed in all

| X works on 1435 mm Siandard Gauge uniess prier sanclion nas bee

Railway Board through ihe Commissicnar of (v‘e > Rail S.zfe.y(uw‘-RS 10 execuia works
which infringe this SCD.

2. Any condonation in SO0 p rameters will require approval by Raiiway Board through the
Chief Coramissioner of Railway Safety (CCRS3).

Th

w
- |
[0}
C)

limensions given in this SOD are appiicadbie to At-grade, Elevatec and Underground
sections ¢of the :hoca and ndore Msalrc Rail Projects, which will have 5 750Volts DC
Traction sysiem with Third raif bottom current collection and track rail return current. The
Roliing Stock shall bz 2300mm wide and 4120 mm maximum height with sealed windows
and sliding doors, which shail all remain closed when the frain is in motion

4. The Underground sactions may be with Circular Tunne! or Rectangular Box or open cut (at
ramps) or of any other suitable shape. Tha Elevated sections shall be above ground
structures such as Viaducts. Both Underground and Elevated seclions shall have suitably
designed ballasiless frack, Direct Fixation Fastening (OFF) type. The Ai-Grade section and
th= Depot area may be with ballasted or ballasiless track.

5. The Schedule of Dimensicns (SOD) has teen divided into five chapters as under:

, Sr. No Description " Remarks %
1 » Chapler-1 General ;
2 ' Chapter-2 Stalioﬁs ;
3 Chapter-3 Raliing Stock
4 C;apter-4 E!éciric Traction 3
: 5 Chapter-5 Platform Screen Doors / Gaies

F i
-
£
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8hopa! and Indore Mefro Rail Sy siem
Schedule of Dimznsions (SDD;

1.4

1.2
1.2.1

1.2.1
1.21

1.2.2

1.2.3

A

2

1. CHAPTER-I: GENERAL
SPACING OF TRACKS:

Minimumn distance, centre o centre of tracks without any structure in betwvesn, for
Tangent (Straight) tracks for. '

ay  Underground section 3650 mm
D) Zlevated section : 3750 mm
o) Surface (At-Grade) sections (Ballasted section) 3800 mm
dy  Surface (At-Grade) seciions (Baliastless section) . 3750 mm

Note: For minimum track centres distance on curves, refer Appendix-1 21 Page no.
3z

CURVES:
Minimum radius of curvature (Horizontal)

a) On main running lines, other than stations:

1) Underground section: : 200 m

it) At-Grade and Elevated sactions: : i20m
B)  Depot, Yard and other non-passenger Lines: : 100 m
c) At Stetion Passenger Platforms : 1000 m
The minimum transition lengih - 15m

Length of straight between two transition curves should be minimum 25 m on
passenger lines and at locations where 25 m is not possible, common tangent point
shali be provided.

Check Rait / Restraining Rail:

a) Check rail/Restraining Rail shall be provided on curves on main ling where radius
is 190 m (for SG) or less. Check rail/Restraining Rail shall not be mandatory for
curves in depots, yards and non-passenger lines where speed is less than
25Kmph

o) The clearance between check/restraining rail and running rail shail be suitably
descided by metro depending upoen study of track vehicle interaction.

Cant & Cant Deficiency

2) Maximum permissibiz Cant (Ca) : 125 mm
by  Maximum desirable Cani (Ca) 110 mm
c) Maximum permissible Cant deficiency (Cd) : 100 mm
d)  Maximum desirable Cant deficiency (Cd) : 85 mm
2) Maximum Cant Gradient : 1in 440
f) Maximum Cant Excass (Ce) : 73mm R
g}  Maximum rate of change of cant : 55mmyfsec e
)  Maximum rate of change of cant deficiency : 55mm/sec {
i) Maximum fateral acceleration 0.55m/sec2
naed S rowndmerde ~
\i Page 11 0f 70
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Bhopal and indore Melro Rai 3 System
_ Scheduie af D.. ensons {(SOO)
124 Vertical Curva
3} Minimum radius : 1500 m
0} Minimum langth of vertical curve : 20m
{7 Note: No Vertical curve shall be provided in Platiorm area
1.3 GRADIENTS:
131 Maximum Pernussible Gradient on mid-section {compensated) shall be 4%
Motes:

ne grade compensation for curvature shall b 2 considered at the rate of 0.04%
r

-~

T

BUILDINGS AND STRUCTURES

The minimum horizontal distance from the centre of the track ta any struciure {except
for a passenger piatform and the Third Rail} for heights above Rail Level on {3 angent
frack on level or canaiant grade shail be as below:

1.4.1 Underground Sections

1. Circutar Tunnal

; Sr.no. Height from Rail Laval Horizontal distance from C/L of track- ;
== — ey
l Up to Rail 343 mm . 1680 mm |
i | Ataes om | 1554 mm o
iil. 348 mm to t;>79 mm 1554 mm increasing to ;838 mm
A iv. 75 m;m 885 mm 1638 mm increasing to 1878 mm
——\7* 885 mm to 2884 mm 1676 mm increasing to 1729 mm ]
vi. | 2884 mm to 3320 mm 1729 mm 7
Vii. 3320 mm to 4084 mm 1728 mm decreasing to 1170mm !
Viil. | 4064mm to 4248 mm f 1170 mm dacreasing to 1;‘;0mm ﬁ?
ix. 4248 mm to 4300 mm ' 1040 mm decreasing to 833 mm T
Refer Drawing no. :«.PMRCL/C:NISOD/UND 01 at Page no. 54 -
2. Rectanguiar Box Tunnel
Eno H;ol:t?o;n Raii Level V % —lon(.onfal Distance from (‘:L_L; ‘ra—"; _
_T*‘: U;:) o Rail ggmm ; 1680 r:n:_h _ m"““—“;
| 1. ; At 348 mm - g—’5_::’4 mm I[
5 iii. 3;18 mm Ec‘:?g mm _jr1 554 rm;mcreasmg to 1838 mim Jl

Page 12 6f 70
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i Sr.no. Height from Rail Leved

Horizonial Distance from C/L of track

: 679 mm to 885 mm

1638 mm IﬂC'“aSlﬂg 10 1676 mm

| 885 mm to 2884 mm

SO i

: 1676 mm incraasing to 1728 mm

i

vi.

| 2884 mm to 3320 mm

| 1729 mm

Vil

3320 mm {o 4084 mm

vili.

4084 mm to 4246 mm

1728 mm decreasing to 1170mm

x?O min decreasing to 1040mm

iX.

} 42486 mm to 4300 mm

1040 mm decreasing to 833 mm

Refer Drawing no. MPMRCU/GEN/SOD/UND-03 at Page no. 55

1.4.2 Elevated and Surface (At-Grade) Sactions (Ballastiess Track)
| rSu; Height fram Rail Level Horizonta! Distance from C/L of track
i From Rail Level to 348 mm 1730 mm

ii. Al 348 mm 1730 mm decreasing to 1607 mm

i, | 348 mm to 666 mm 1607 mm increasing to 1696 mm
v, 666 mm to 879 mm 1696 mm increasing to ;7‘36mrn ;
V. 878 mm to 2874 mm 1736 mm increasing to 1808 mm 1
vi. | 2874 mm to 3338 mm 1808 mm

fvii. | 3338 mm to 4058 mm 1808 mm decreasing to 1374 mm

viii. 4058 mm to 4350 mm 1374 mm decreasing to 1366 mm

Refer Drawing no. MPMRCU/GEN/SOD/ELE-02 at Page no. 53
1.4.3 Surface (At-Grade) Sections (Ballasted Track)

f; Height from Raii Level Horizontal Distance from C/L of track
t -
i. | From Rail Level ta 248 mm 1742 mm
i. . 348mm tc 899 mm { 1742 mm increasing to 1765 mm
iil. { 899mm io 2031 mm | 1765 mm increasing to 1833mm
. iv. | 2031mm to 3356 mm 1833 mm increasing to 1834 mm
i N

v. | 3356mm to 4060 mm

1834 mm decreasing to 1374 mm

i vio | 4080mm to 4350mm

1374 mm decreasing to 1366 mm

b i

orger
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Refer Drawing no. MPMRCUGEN/SODIATG-02 at Pages no. 58

Notesfor14.1,142and 143

4 Extra clearance shall be provided for curvas as iaid down at Para 1.7
i The term 'Structure’ covers any item including light ones like ladders, isolated
posts, cable sic. eracted alongsids the track.
iy For passengar platform rafer to para2.2.1i0223cfchapter 2
1.5 KINEMATIC ENVELOPE {KE}):
al  For a Kinematic Envalops for ievel or constant grade (iangent track) outside

Platorm area, referto
s Drawing no MPMRCL/GEN/SCD/ELE-01 at Page no. 48
e Drawing no. MPMRCL/GEN/SOD/UND-02 at Page no. 49
° Brawing no. MPMRCUGEN/SODIATG-01 at Page no. 50
b}  For Kinematic Envelope for level or canstant grade (tangent track) in Platform
area for Elevated At-Grade, refer to - Drawing no. MPMRCL/GEN/SOD/ELE
— 70 kmph &t Page no. 51 and for Underground Platform, refer to Drawing no.
MPMRCL/GEN/SODIUND - 70 kmph at Page no. 52.
1.8 STRUCTURE GAUGE (Except for Passenger Platforms):
16.1 Underground sections:

The Structure Gauge {Fixed Structure Line) outside platform area has been arrived

at by allowing minimum clearance of 100 mm to Kinematic Enveloge for Underground
sections.

3a) For Stmciur_e‘ Gauge on Underground Sactions {Circular Tunnel) with
Ballastless track for level and constant grade {tangent track). Refer drawing
no. MPMRCL/GEN/SOD/UND-01 at Page no. 54.

b) For Structure Gauge on Underground Sectiors by cut and cover Tunnel or.
ramp with Raliastless Track for level and constant grade (tangent track) Refer
drawing MPMRCL/GEN/SOD/UND-03 at Page no. 55.

Note: Exira allowance shall be provided for curves as laid down at Para 1.7
1.8.2 Elevated and At-Grade sectfions with Ballastiess Track.

The Structure Gauge (Fixed Structure Line) has been arrived at by aliowing a minimum
clearance of 150 mm te Kinematic Envelope for Elevated and At-Grade sections.

a)  For Strugture Gauge on Elevated Sections and At-Grade sections outside
stations with Baliastless Track for leval or constant grade (tangent track) refer 1o
drawing number MPMRCL/GEN/SOD/ELE-02 at Page no. 53.

Note: Exira clearances shall be provided for curves as laid down at Para {.7.
1.8.3 Suriace (At-Grade) section with Ballasted Track.

The Structure Gauge (Fixad Structure Line) has been arrived at by allowing a minimum

clearance of 150 mm to Kinematic Envelope.

For Structure Gauge on At-Grade seciions {outside stations) with ballasted irack for

level  and constant grade {tangent  wack). Refer to drawing  no.
-

Page 14 of 70
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MPMRCUGEN/SODIATG - 02 at Page no. 56.
Note: Exira allowance shail be provided for curves as laid down at Para 1.7,
1.7 EXTRA CLEARANCES ON CURVES:
Fotiowing are the =xira allowances considered for Curves.
Atbreviations used in Para 1.7 :
‘C* s the distance between centres of bogies in mstres.
‘C+ is the coach length in ‘matres’
‘R' s the radius of curve vertical or horizontal in metres
'C4'is the Cant provided in ‘mm’
‘R’ is the height from Rail Level in ‘'mm’ and

‘G’ is the distance betwean centres of heads of rails in ‘mm’. this value shalf
be taken as 1507 mm.

1.7.1 Inside of Curve:

A.  Curvature effect:
a)  Mid throw at the centre of the Vehicle = V (in mm) = 125 C2/ 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 to 1000m.

c)  Lateral shift for nosing is 28mm for ballasted track and ballastiess track. L
For values of curvature effect,

i) For At-Grade (Surface) Seclions — Ballasted Track refer Appendix — 2A at
Page no. 33 and Appendix — 2B at Page no. 34.

ii) For Tunnel, Elevated and At-Grade (Surface) Sections — Ballastiess Track
refer Appendix — 2C at Page no. 35 and Appendix - 20 at Page no. 36.
Notes:

i) Underaround, Elevated, At-Gradé Bailastiess and At-Grade Rallasted
sections: . g

Lateral shift of 28 mm due tc nesing is included in Kinematic Envelope for
Undergrofmd, Elevated and Ai-Grade Sections with ballastiess frack for
tangent track (and as aresuli, also included in Struciure Gauge) which shall
be subtracted from the lotal extra allowance worked out as at Para 1.7.1 {A)
above if the value of mid throw (V) is equal to or greater than 28 mm.

However, if the vaiue of mid throw (V) is less than 28 mm. the curvalure

effect shall be due te widening of the gauge only (mid throw minus 28 mm
shall be taken as zero).

8. Clearance for Cant:

a. Underground {box structures}, Elevated and At-grade sections:

The lean ‘L’ due to Cant at any point at height 'h* above Rail Level is given- -
oy:

L=Caxh /G (aliin mm),

s :* T Found in order
1

. 16
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Where, G = 1435 + ¢ =1507 mm

‘¢’ baing the rail head width, and ‘Ca’ being the Cant.

Vajues of Cant of

t on Structure Gzuge for inside of a curve with oniy
the Cani effect. as shown in MPMRCUGEN/SCD/GEN-01 at Page no. 43
is as under:
1) For At-Grade (Surface) Sections - Ballasisd Track refer
Appendix - 34 at Page no. 37.
if) For Elevaied and At-Grade {Surface) Ssctions- Ballastizss Track
refer Appendix - 38 at Paga no 38
iy For Box Siructures of Underground Secticns- Ballastiess Track refer

Appendix - 3C at Page no. 3§

h. Circular Tunnels:

In the case of Circular Tunnel, the Cant is provided by raising the outer rail
and suitably shifting the centre of the Circutar Tunne! towards inside of
curve and upwards. This has the same effect as assuming rotation of the
Circular Tunnel about midpoint of top inner rail resuiting in shift of Tunnal
centre laterally towards inside of curve and also verlicaily upwards.

For values of horizontal and vertical shifts of centre of Circular Tunneal for
different values of Cant, refer to Appendix — 4 at Page no. 43 and drawing
no. MPMRCUGEN/SOD/UND-04 at Page no. 57.

C: Clearance for Vertical Curve (Vertical Throw):

a) Vertical Throw V1 and V2 (in mm) for vertical curves shall be
calculated as baiow:

V1 (with vehicie centre in sag or vehicle end on summit)
=125xC/R

V2 {with vehicle centre on summit or vehicle end in sag)
= [125xC I R} -[125x C'/ R]

b}  Values of Vertical Throw V1 and V2 due {o vertical curves of different

radii are shown in drawing no. MPMRCL/GEN/SOD/GEN-02 at Page
no. 46.

1.7.2 Outside of Curve:
A. Curvature effect:

a)  End throw at the end of vehicle = VY, (in mm)
=[125x G /R] - [125 x C'I R}

b)  Clearance due to gauge widening on curvesis 9 mn for curves sharpar
than 500 mi radius and 5 mm for curves of radius between 500 m up to
1080 m.

¢} -Additional clearance due fo nosing, due to gauge widening i be
censidered for curves sharper than 1000 m radius.

d) Far values of curvature effect, refer to:

.

Page 16 07 70
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i) For At-Grade (Surface) Sections — Ballasted Track refer Appendix —
2A at Page no. 33 and Appendix — 28 at Page no. 34

i) For Underground, Elevated and At-Gragde {Surface) Sections —
Baliastless Track refer Appendix — 2C zt Page no. 35 and Appandix
- 2D at Page no. 35.

B. Clearance for Cant:

a) Underground (Box Structure), Elavated and At-Grade {(Surface) Sections

The lean 'L’ due to Cant at any point at height '’ above Rail Level is given
by:

L =(-) Co x H/G (all in mm), where G= 1435+c, ¢ being the rail head width
(negative sign indicates relief due to Cant or reduction in clearance
required)

Note:

Full reiief for iean due to cant (Ca) is to be taken inio account only for
calculation of track spacing without any structure between tracks. In case
there is a structure adjacent lo track, reiief 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.

Values of cant effect on Structure Gauge on inside and outside of curve
with  only the cant effect as shown in drawing  no.
MPMRCL/GEN/SQD/GEN-01 at Page no. 45.

i) For Ballasted Track sections refer Appendix — 3A at Page no. 37.

i} For Elevated and At-Grade (Surface) sections (Ballastless Track)
refer Appendix — 3B at Page no. 38.

fiiy  For Box structures of Underground sections (Ballastiess Track) refer
Appendix — 3C at Page no. 39.

b)  Circular Tunnals

In the case of Circutar 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-paoint of top of inner raii resuiting in shift of

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

¥
2
H
i

For values of horizontal and vertical shifis of centre of Circular Tunnel for
different Values of cant, refer to Appendix - 4 at Page no. 43 and
MPMRCL/GEN/SOD/UND-G4 at Page no. 57.

C.  Clearance for Vertical curve {Vertical Throw):

The prov?sion at Para 1.7.1 (C) above shall be applicable in lhis'case also.
1.8 MINIMUM TRACK SPACING ON CURVES:

Underground, Elevated and At-Grade {Surface) Sactions

The worst case will be when the end of 3 bogie carriage on the inner track is.’
opposite the centre of a similar carriage on the outer track.

.
-
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1.8.1 Without any structure between tracks:
The minimum =r:c‘f spacing on curves without any structure bebween tracks shall be
ha sum of the {ollowing:
) {E+F)
‘Where, Eis the horizontal distance from vertical axis of centre line of canted irack
1o canied Kinematic Enveche on inside of curve a2t a height ‘0 (from Rail Lavai)
ior a given cant
F is the horizaniai distance from vertical axis of centre line of canted lrack io
canizd Kinematic Znvelopa on cutside of curve at a height ‘b {from Raii Lavel)
for a given cant,
Refer Drawing no. MPMRCL/GEN/SOD/GEN-03 at Page no. 47.
0} T1 {Exira lateral clearance due to curvature on inside of cuive)
c) T2 (Extra [aterai clearance due ‘o curvature on Cutside of curve)
Minimum clsarance between adjacent Kinematic Envelopes is stipuiated as
below:
i) 300 mm for Under-Ground Sections
i) 300 mm for Elevated Sections
i) 300 mm for Surface (At-Grade) sections
Notes:
{j The value of 'F’, calculated from the formula is at drawing no.
MPMRCL/GEN/SOD/GEN-03 at Page no. 47 includes full relief due to
Cant.
iy  The sum of 'E' and *F for same height (which are with cant effect only),
shali be the maximum of values calculated for various heights from Rail
Level.
Forvalues of E, F, T1 and T2, refer to the Appendices as shown below.
oS . S :
L g Sections FOrE&F : ForT1 & T2
| BB B
Ele | . !
i | = v, o i Appendix 3E at Appendix 2C at Page no. 35
| Underground & At- ! P-a e no. 41 .
1 i ¥ . ap i
: Gradc (Ballasﬂe:s, | g Appendix 2D at Page no. 36 .
Surface (At-Grada) Appendix 3D at | Appendix 2A at Page no. 33
Sailasted Section . Page no. 40 ' Appendix 28 at Page no 3«
182 With a Structu-e between ad}acnm tracks

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

a}  (Ei+ T1) Minimum clezrance to the structure from cenire lins of track on inside
of curve {for outer track

Pl K Tonebiv: Tae U
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b) (F1 + T2} Minimum clearance tc tnhe structure from centre lina of track on
outside of curve {for innar irack)
¢}  Width of structure behween adjacent tracks {measured across the lrack Ks).
Where, E1 is the horizontai distance from vertical axis of centre line of cantad
track to canted Structure Gauge on inside of curve for a given Cant,
F1 is the horizontal distance from vertical axis of centre fine of canted track to
canted Structure Gauge on outside of curve for a given Cant,
T1 is exira lateral allowance dus to curvature on inside of curve.
T2 is exira lateral allowance due to curvature on outside of curve.
Notes:
L. The values of E1 and F1 for z given Cant C,, shall esch be the maximum

of values at different heights of structure from Rail Level. In case the cant
provided is greater than 50mm on inner track, the value of F1 shall be for
the cant of {Cs - 50) mm. In case the cant provided is 50mm or less on
inner track, the vaiue of F1 shall be for ZERO Cant.

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

For values of E1, F1, T1 and.T?_, refer to the Appendices as shown below.

' Stno. | Sections | For E18F1 | For T1 & T2 |
: | Underground Rectangular | Appendix 3C at Appendix 2C at Page no. 35 !
1 z i
Box Tunnels (Ballastiess) : Page no. 39 Appendix 2D at Page no. 38 |
. Elevated & At-Grade . Appendix 3B at | Appendix 2C at Page no. 35
(Ballastless) . Page no. 38 Appendix 2D at Page no. 36
i i Appendix 3A at .
H
I 5 Surfac:e (At—Gr'ade) ! Page no, 37 Appendix 2A at Page no. 33
! Ballastsd Section Appendix 2B at Page no. 34 i
f o o -
1.9 WALKWAYS (UG sectlon)
Minimum clear Width of Walkway § 610 mm
Minimum Height of Waikway . : 1000 mm
Maximum Height of Walkway : 1200 mm

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

i) Walkway shall not infringe the Structure gauge. i
i) Maximum and minimum heights of walkway on curves are above inner rail,

i} Nostructure, other than signalling and minor sgnalling telecom eguipment post,
shall be permitted within the mintmum width of walkway.

iv)  Minimum clearance to walkway at the neare :u edge from kinetic envelope shall

Sedsiromdin order

»"“’g" LIC G
) i;,f ;J
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1.10.1 Derailment Guar

d should be provided on inside/outside of running rail on viaduct
as well as in tunnet and at grade section at locations spacified. by the Metr
Raitlway. In tunnel, the derailmeant guard should preferably o= providad inside the
track so that it permits less sway of coach towards unnal wall in case of derailment
Note:

Location for previding Derallment Guard in single track wunnsy;

i) Entry of tunrel: 200 m from wnne! portal cutside the tunnel to 50 minside the

tunnet.

i) Exit of tunnel: 3¢ mirom inside of tunna! porial to 200 m ouiside {ha tunnel.

i) in curved {rack having recius of 500m or less including transitfon portion but
excluding locations where chack rzilis provided.

) Covering lccations of ali-important instaliations e.g. location of any sub-
station or hazardeus siructures inside {he tunnel, 2ic. damage to which in the
assessment of metro rail adminisiration can result into serious loss of life or
and infrastructure as a result of deraiiment in tunnel.

v) The above is subject to the condition that metro railway shall carry out the risk
assessment analysis for deraiiment in tunnels and ensure that the maintenance
practices in the maintenance manual are as perthe risk assessment mitigation
plan.

1.10.2 The lateral clearance between the running rail and the deraiiment guard shall be
210£30mm. it shall not be lower than 25 mm telow the top of the running rail and

should be clear of the rail fastenings to permit installation, replacement and
maintenance. :

Note:

In case of Double Resilient Base Plate Assembiy fastening system as approved by
Ministry of Railways (MoR), the lateral clearance betwesn 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 sc long as the Wheels of
any derzailed venicles are within the main rail and the derailment guard.

1.10.3  Derailment guard shail be designed such that in case of derailment:

i) The Whesls of a derailed vehicle under crush load, moving at maximum speed
are retained on the viaduct or iunnel.

iy  Damage to track and supporting structures is minimum.

s
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2 CHAPTER —li: STATIONS
2.1 SPACING OF TRACKS AT STATIONS:

Minimum Spacing of tracks at station on straight and on curve of radius of 1030 m and
flatter, without any structure between adjoining tracks for

a) Under Ground Section . 3850 mm
p) Elevated Section 3750 mm
¢) At-Grade Ssction {Ballasied Track) 38C0 mm
d) At-Grade Section {Bailasiless Track) . 3750 mm
2.2 PLATFORMS:
221 tinimum horizontal distance from ceatre of track to face of passenger Platiorm coping
{baliastless track):
. -
a)  Under Ground Stztion : 1516 mm }>_ (A)
b)  Elevated Station/At-Grade ] 1530 mm J
222 Maximum horizontal distance from centre of track to face of passenger Platform
coping (ballastiess track):
a) Under Ground Station - 1525 mm j (B)
D) Elevaied Station/At-Grade : 1540 mm _I_ [
Notes:

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

dimension:
. 1575 + 5 for Under Ground and Elavated Stations.
o 1580 + 5 for Surface {At-Grade) Stations.

it) For additional clearance for platforms on curves, refer to Para 2.7.

i)  Minimum and Maximum distances specified at Para 2.2.1 and 2.2.2 are for 2900
mm wide Rolling Stock. The distances {A) and (B) shall be adjusted with the
variation in width of Rolling Stock.

223 Height above Rail Level for passenger piaiform.:
i Maximum Minimum
a) At Grade 1085 mm 1075 mm
o} Elevated/Underground 1088 mm 1085 mm
224 Horizoniz!l distance

a) Minirmum  horizontal distance of any ‘isolaied’

structure on a passenger Platform from the edge of 2500 mm

coping with/without platiorm screen door/gate.
_
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(o)} Minimum horizental distance of any ‘continucus’
Structure on 2 passanger platform from the 2dge of ¢ 3500 mm
ceping wih/without platiorm screen doorfgate

i) The siructurzs on the olatform 13 treated s ‘isolated' f the lengih of siructure along
the platiorm is CDO mm or !533. Any structure having a iengin exceseding 2000
! c

ept for piaticrm screzn doors and its

D

‘

ie clocks/mirrors/ CCTVY LEDVLCD Screens/PIDS {passenger Information
ysiem) 2tc¢. shall not be considered structures and shall be located ai a
minimum Portzon-ai distance of 1000 mm from platiorm edgeicoping with
miimum height of 2500 mm from top of piatform. CCTV/LE ED/LCD, PIBS etc.
suspended from the Rocf of S-.aiion shall tc be adequately secured and 2 safety
loop is to be provided for iaking care of incidences of failure of hanging
arrangement.

iy No fixed structure sheuld infringe the Structure Gauge except for designated
raibvay operational structure. Designated raitway operational structures include
platform coping, platform gates, hand railing in back-of-house platform edge, track
access gates. Such designated rzilway operational structures should not infringe
the Kinematic Envaiope under any circumstances.

iv)  The Platform Screen Gates/Doors (PSG/PSD) may be installed at platform as
per design of Original Equipment Manufacturer (OEM) of PSG/PSD but shall
have a minimum clearance of 10 mm from Kinematic Envelope.

v)  For platform structure setting-ou! dimension at stations, refer to;

Figure No: MPMRCUGEN/SOD/ELE-03  ar Page no. 58 and
MPMRCUGEN/SOD/ELE-05 at Page no. 60 for Elevated/At-Grade Stations with
side platform without and with Platform Screen Gates respectively.

Figure No:  MPMRCL/GENISOD/ELE-04  at Page no. 58 and
MPMRCU/GEN/SOD/ELE-06 at Page no. 61 for Elevated/At-Grade Stations with
Island piatform without and with Plaform Screen Gates respectively.

Figure No: MPMRCL/GEN/SOD/UND-05  at Page no. 62 and
MPMRCUGEN/SOD/UND-07 at Page no. 84 for Underground Stations with side
platform without and with Piatform Screen Doors respectively.-

Figure -No: MPMRCUGEN/SOD/UND-06  at Page no. 63 and
MPMRCL/GENISOD/UND-08 al Page no. 65 for Underground Stations with
Island piafform without and with Platform Screen Doors respectively.

vi)  There shall be no super elevation and gauge widening on passeanger platiorm
lines.

2.2.5 For Structure Gauge at stations, refer o Figures as under;
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For Elevated and At-Grade Stations Drawing no.
3y  (Side platiorm) witn/without  plafform MPMRCUGEN/SODIELE-03 at Page
. screen gate no. 58 and ELE-Q5 at Page no. 60

 For Elevated and At-Grade Stations Orawing no.
) : (Island platfiorm) withiwithout platform MPMRCUGEN/SODIELE-D4 at Fage
screen gaie no. 59 and ELE-08 at Page no.gt

¢

Drawing no.
MPMRCUGEN/SOD/UND-05 a1 Page
' no. 52 and UND-07 at Page no. 54

For Underground tations  (Sid2
c)  platform) with/without platiorm screen
docr

; For Undergreund Stations {Istand | Drawing no.
" d) platiorm) withAwithout platform screen | MPMRCUGEN/SOD/UND-06 at Page

door " no. 53 and UND-08 at Page no. 85
2256 For Kinematic Envelope on platform at station, rafer for Elevated / At-Grade, Drawing
No. MPMRCL/GEN/SOD/ELE - 70 kmph at Page no. 51, for Underground drawing No.
MPMRCL/GEN/SOD/UND - 70 kmph at Page no. 52.
2.3 TRACK GRADIENTS IN PLATFORMS:
2.3.1 Track gradientin platform
a) Maximum Gradient : 1in 1200
b} Desirable ) : Level
c) Exceptiona} Gradient : 1in 400
Note:
1. There shall be no change of grade in platiorm track.
2. Any steeper gradient than 1-in 1200 and up to Exceptional gradient of 1 in
400 shali be proposed by the Civil Engineering Head and Approved by
Managing Director in consultationwith the Head of Safety Nominated by Metro
Rail Authority. f
232 Maximum perniissibfe gradient on turnouts.
a) On Ballasted Track - 0.25%
b)  On Ballasiless Track : 3.00%

Note:

iy  There shall be no change of gradient {i.e. verical curve) on and within 15 m
(desirable) and 3 m (minimum) of any turnout on Ballastless track. In case of
Rallasted track. there shall be no change of gradient on and within 30 m of
any-turnout.

iiy Thare shall be no horizoniai curve within 15 m {desirable) anc 3 m (minimum)
of any turnout on Ballastless Track and 30 m of any turnout on Ballastad
Track.

iiiy Turnouts shall normally be installed on straight frack. In excaptional
situations, turmout may take off from a curve pr/ovided that the radius of the

\\ ~ Pl ,/_’.,‘_
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lead curve (main line as well as diverging line) is not less than 190 m. The
negotizbility of rolling stock on such turnotts must be certifiad by the roliing
stock supptier and confirmed through oscillation trials, and 2 suitable speed
restriction should be impesed on the main and / or diverging line based on

B track gecmelry and other considerations, if required. in case of turnout
instalizd on curved wack. the minimum distance for commancement of
vertical curve or another horizontal curve shall be 15 m for Batiasilsss rack,
Turmout shall net be laid on fransition curve

iv)  The limit of turnowu for the above purposes shall be faken from the Stock Rail

2. heel) ofthe crossing for Ballastless track. For Ballastad
track, it shall te from the SRJ 1o the last common sleeper behind end of the
crossing.

v} The maximum permissible gradient on turnout and the location of turnout with
respact to vedical/horizonia! curvas in vicinity shall be ensured by Metro
Authority that the Roliing Stock is fit to negotiate these gradizsnis.

vi) The above stipulations shall also be applicabie for the turnout to be laig
outside station limit, if any.

2.4 INTERLOCKING AND SIGNAL GEAR:
Maximum height above Rail Level of any part of interlocking or signal gear on either

side of centre of track falling within the struciure gauge limits shall be as under, subject
to the restrictions as per Note below:

a) In Under Ground Stations
From certre of track to 1610 mm 0 mm o
Beyond 1610 mm from centre of track up to 1705 mm 250 mm
D) In Elevated Stations —
From centre of track up to 1610 mm A o 0 mm
Beyond 1610 mm from centre of track up lo 1755 mm 250 mm
c) In At-Grade/ Surface Stations
| | From centre of track up tc 1610 mm 0 mm
l t Beyond 1610 mm from centre of irack up to 1880 mm 251) mm §

¢ {
Note: Except for check rails of ordinary and diamondg crossings, or wing rails and point
rails of crossings leading to snag dead ends, or such parts of signalling gear as are
raquired to be actuated by the wheels, no gear or track fittings shall project above rai
level for a distance of 1150 mm on either side of centre of track.

2.5 Points and Crossing:
2.5.1 Maximum clezrance of check rail ooposite nose of crossing : 42 mm
~

Page 24 of 70
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2.5.2 Minimum clearance of chack rail opposite nose cf crossings 38 mm

2.5.3 Maximum clearance of wing rail at nose of crossing 43 mm

254 Minimum clearance of wing rail al nose of cressings 47 mm

2.5.5 Minimum clearance between toe of open switch and stock rail - 160 mm

2.556 On passanger lines, minimum radius of lead curve for siip points, urnouts and dizmond
crossings shall be of the foliowing types.
a) 1in 8 turnouts . 180 ni radius
b) 1in 7 tumouts : 140 m radius
c)  Scissors cross-over of 1in G type consisting of 4 turnouts and 1 diamond crossing
d)  Scissors cross-over of 1 in 7 type consisting of 4 turncuts and 1 diamond

crossing.

257 On Depot lines and other non-passenger lines the tumouts and diamond crossings
shall be of the following typss or flatter:
Minimum angle of crossing {ordinary):
a) 1in 7 type furnouts : 140 m radius
b)  Scissors cross-overof 1in 7 type consisting of 4 {urnouts and 1 diamond crossing
c) 1in 7 derailing switches : 140 m radius

2.5.8 Diamond crossings nbt to be flatter than 1in 4.5 :
Note: The above restrictions shall not apply to moveable diamond craossings

2.5.9 Minimum length of tongue rail : 10,000 mm.

2.8 SUPER ELEVATION AND SPEED ON CURVES WITH TURNOUTS OF

CONTRARY AND SIMILAR FLEXURE:

261 Main Line:

Subject to the permissible run through speed based on the standard of interfocking,
the equilibrium super elevation, calculated for the speed of the {asifest train may be
reduced by a maximum amount of Cant Deficiency permitied without reducing
speed on the main iine.

26.2 Turnouts:
a)  Curves of contrary flexure:

The equilibrium super esigvation (s) in mm should be = {(1435 + ¢) 7 127)} (V2 |
R)

Where, ¢ = Raii head width, R = radius of turnout in meatres and V is speed on
turnout in kmph. The permissible negative super elevalion on the turnout (which

is also the actual super elevation of the main line) may then be = (Cant deficiency
- 's") in mm.

o} Curves of Similar flexure:

The question of reduction or othenwise of super elevation on the main line in
order to keep the cant deficiency on turnout/trs}ck within limits for the speed

e
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permitted cn turnout track must be determinad by the administration concemed.
in the case of a raverse curve close benind the crossing of a turnout, the supar
elevation may be run out at the maximum of 1 mm in 440 mm.

ADDITIONAL CLEARANCE FOR PLATFORMS ON CURVES:

- Th= additional clearance for oiatiorms on curves is to oe provided as under

On inside of curve : Mid Throw

Onoutside of curvz

= 3 bl 1 o7 ge
§

The additionat ciearancs for piakiorms on cury
A

[V}

VES iS

nown in Appendix - Sat Pags no.

As the minimum radius of horizontal curves for station passenger platiorms
fine is 1000 matre, there will be no super elevation and gauge widening at
stations on passenger platiorm lines

Platforms located in curve shall ba fitted with a gap filler wherevar necessary
to maintain the kMaximum stepping distance (between plaiform and car body
floor) at platiorm as 75 ram in Horizontal direction and 50 mm in Veriical
direction. The gap filler shail be of elastic nature and flexible to allow train
contact without any adverse effect on passenger safety and stability of trzins.

TOes
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3  CHAPTER - lll: ROLLING STOCK

3.1 PASSENGER ELECTRIC MULTIPLE UNITS:
3.1.1 Coach Dimensions:
aj Maximum Langth of Coach body (including end fairings): 21965 mm
o} Maximum length over couplers . 22600 mm
¢) Maximum width of the vehicle : 2800 mm
d) Maximum Height of the Coach body : 4120mm
3.1.2 Distance between Bogie cenires : 14800 = 200 mm
a) Length of rigid Whaei base for single begie. : 2200 to 2600 mm
b) Maximum distance between any two adjacent
axles : 12800 mm
3.1.3 Kinematic Envelope:

3.1.31 Kinematic Envelope for leval tangent track except for passenger platform:

. For underground ballastless track, refer drawing no.
MPMRCUGEN/SODIUND-02 at Page no. 42,

. Faor At- Grade & elevated sections, ballastiess track, refer drawing no.
MPMRCL/GEN/SOD/ELE-1 at Page no. 48.

3.1.3.2 Kinematic Envelope for level tangent track passenger platform {for Underground, At-
Grade and Elevated sections, bailastless track) refer drawing no.
MPMRCL/GEN/SOD/UND - 70 kmph at Page no. 52 and MPMRCL/GEN/SOD/ELE -
70 kmph at Page no. 51.

3.1.4 Net Minimum Clearance above Rail Lavel under
dynamic condition of fully lcaded vehicle under )
worst condition™ for bogie and axie mounted /.
equipment excluding Current Collection Device
{CCD) and Obstacle Detection Device (ODD)
after considering up 10 25mm projection of i
Chack raifs, wing-rails and upstand above Rail i
Level 50 mm *

Note:

* The Current Callection Device (CCD) in worst condition (with the deflection of primary
springs and with maximum tread wear) in retracted position shall have a2 net minimum
clearance of 25 mm above Rail Leveal.

** The ‘worst condition’ means that it is with maximum deflection of Primary
suspansion with Maximum tread wear

3.1.5 Minimum Clearance above Rail Level under
dynamic condition of fully loaded vehicle under

N

RN
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(5]
—
[w)]

3.1.12

worst condition™* for body mounted equipment,
102 mm

e

The ‘worst conditicr’ means that it iswith maximum deflection of Primarny
suspension. daflated air spring and maximum tread wear.

\AlMyaost
WWhes)

a)  Maximum Whee! Gauge back to back distance © 1350 mm
&} Minimum Whee! Gauge back lo back distance © 13538 mm

83
~——

Maximum diameater on the read measured
3t 70 mm from th2 wheel gauge faca. 880 mm

o) Minimum diameter on the iread measured
at 70 min from ihe Wheei Gauge face. - 780 mm

a)  Minimum projection for flange of new
wheei (Wheel profile dimansions as per
EN 13715/EN 15313 measured at 70 mm
from the Whes! Gauge face). 30 mm

b)  Maximum projection for flange of worn
Whee! (wheel profile dimensions as per
EN 13715/EN 15313 measured at 70 mm
from the Wheel Gauge face.} 36 mm

a)  Maximum thickness of flange of Wheel
{Measured at 2 height of 10 mm from the
wheel running circle diameter as par EN
13715/EN 15313). © 32.5mm

b) Minimum thickness of flange of Wheal
(Measured at a height of 10 mm from ihe
wheel running circie diameater as per EN

13715/EN 15313). © 25 mm
Width of Wheel : 1135 + 1tmm
Inciine of treadAvheel Profile . As  per EN 13715, wheel profile:

EPS/N30/230/with reverse slope 1 in 10.
Floor Height

3) Maximum Height of floor above Rail Levei,

for an unloaded vehicle. 1130 mm
bj  Minimum Height of floor above Rail Level, -
‘or 3 fully ioaded normal vehicle. Ny & - 1100 mm
’ N

\\\\/\/ /‘r
7
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3.2

a}  Maximum Height of coupier shove Rail

Level, for an unloaded vehicle. 8315 mm
b} Minimum Height of coupler above Rail
Level. for a icaded vehicie. 740 mm

LOCCMOTIVES AND ENGINEERING SERVICE VEHICLES

Gther items of rolling stock, viz. shunting locometives, inspaclion cars, amergancy re-
railing van. track machines, etc., used on this Metro System {running iines) will conform
at thair maximum operalional speed with the Kinematic Enveicpe of the Passenger
Electric Muttipie Units as shown in:

For Underground refer drawing no. MPMRCL/GEN/SODIUND-02 at Page no. 48.

For Al-Grade and elevated sections refer drawing no. MPMRCL/GEN/SOD/ELE-01 ai
Page no. 48. ‘

For Surface (At-Grade) sections for ballasted track refer drawing no.
MPMRCL/GEN/SOD/ATG - 01 at Pags no. 50.
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¢ CHAPTER - IV: ELECTRIC TRACTION

4.1 Electric Traction - 7580 V DC Third Raii with bottom current collection:
> 411 Electrical Clearances for Al-grade, Elevaied and Underground section:
/
2y Minimum height irom Rail Lavel o
current collacting surfacz of the
Conductor rail. 148 mm
5y Maximum height from Razii Levelto
cutrent coliecting surfacea of the
Conductor rail including worn-out
condiion. o 184 mm
41.2
z2) Distance of cenire line of the Conductor rail - 1445 - 1430 mm (Designed
from the track cantre value +/-5 mm)
£1.3 Minimum clearance between tha pottom of
the shroud and the boticm of the Conductor
Rail. 19 mm
414 fMaximum distance between the centre line of
the Ceonductor Rail and the outer edgeof the
shroud siructure. 91 mm

415 a) Minimum clearance between live parts of
third rail and the structure in static and
dynamic conditions. : 25 mm

bj Minimum clearanca between live parts of
Conductor Rail and vehicie body. © 25 mm

Note: Generai arrangement drawing for ‘Third Rail Current Caollection arrangement’
indicating all the clearances mentioned in Chapter-4 need to be aftached for
reference as shown in Fig No MPMRCL/GEN/SOD/TR-01 at Page no. 70 of 70.

23ge 30 0f 70
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5 CHAPTER-V: PLATFORMSCREEN DOORS/GATES

5.1 Platiorm Screen Doors and Gates setiing ocut:

5.1 Minimum Platform Screen Door width . 2000 mm
51.2 Minimum Platform Screen Door neight from Platform level . 2150 mm
513 Minimum Piatform Screen Gate height from Platform lavel 1500 mm
5.1.2

a)  Minimum Platiorm Screen Docr/Gate pane! offset from tangant track
centre ling - 1600 mm

b)  Minimum Piatforms Screen Door/Gate threshold ofiset from {rack centre ling

i) Underground station : 1555 mm
{h Elevated Station/At-Grade ;1570 mm
51.5 Station Platform (Finished Floor Level) heignt from Rail Level
Ballastless Track : 1080 £ 5 mm

Note:

i) Assumed +/- 300 mm Stopping accuracy

iy Platform Screen Doors at station on curves shall be considered separately taking
into account the additional clearance as per Appendix-3.

iy Platform screen doors are considered as designated railway operalional
structures. Therefore, Platform Screen Doors may iniringe the structure gauge,
but does not infringe the kinematic envelope over platform line and having
minimum clearance of 10 mm fram Kinematic Envelope to Platiorm Screen Door.

iv) The deflector (if provided) attached to the bottom of the sliding door shall be
designed in order not to protrude beyond the doar threshold.

516 For static and Kinematic Envelope for station in Underground section with Platform
Screen Door, refer Drawing no. MPMRCUGEN/SOD/PSD - 01 at Page no. 66.

517 For Static and Kinematic Envelope for Elevaied and At-grade stations with Platform
Screen Gate, refer Drawing no. MPMRCUGEN/SOD/PSD - 02 at Page no. 67
3 :¢ k Fo i - :
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I APPENDIX -1
;'PERNHSS!BLE SPEED, CANT AND MINIMUM SPACING OM CURVES
.! EALLASTLESS TRACK ON UNDERGROUND (TUNNELS) &
i ELEVATED SECTIONS AND SBALLASTED TRACK ON AT-GRADE
§ SECTIONS
: (REFERENCE PARA 1.1)
{ Minimum distance betwean adjacant
i Max tracks
| Radius of “ -
CiRve Cant _?efﬁﬁ Ealiastiess Bailasted
Spea=d
Underground E?ivafed At-Grade
i m Ty Kmph M o mm mm
23000 | 18 80 3700 38300 3850
2800 15 80 37C0 38080 3850
2600 1S5 80 3700 3800 3850
2490 20 < &0 3700 3800 3850
2200 20 30 3700 3300 3850
2000 20 30 3700 3300 3850
1800 20 30 3700 3800 3850
1800 25 30 3700 3800 3850
1700 25 30 37G0 3200 3850
1600 25 80 3700 3800 3850
1500 30 8C 3700 2800 3850
1400 30 80 3700 3800 3850
1300 30 80 3700 3800 3850
12060 35 30 3700 38C0 3850
1100 35 850 3700 3800 3850
1000 40 80 3700 3800 3850
950 40 80 3700 3800 3850
S00 45 80 270G 3800 3850
850 i 45 - 80 3700 3800 3850 |
800 55 80 3700 3800 3850
750 S5 80 3700 3800 850
700 58 80 3700 3800 3850
850 g5 80 3700 3800 3850
800 85 80 3700 3800 3850
550 85 80 3750 3800 3850
500 85 80 3750 3850 3900
450 a5 80 3750 3800 . 3850
400 105 80 3800 3800 3850
350 125 80 3800 3800 3850
300 125 75 - 3850 3850 4000
250 125 85 3800 4000 4050
260 125 30 3850 4050 4100
i75 1285 55 NA 4100 4150
150 125 50 NA 4150 4150
120 125 45 NA 4150 4150
100 125 40 NA 4250 4250
iNotes:
1. The track spacing shown in the table above is without any
column/structure between two tracks and is with 2qual cant both for outer
and inner tracks
i2. The table above 1s not applicable to Platform tracks
|2 Figure for any intermediate radius of curvature may be obtained by
{adopting the value for sharoer curve., .
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APPENDIX -2A
EXTRAHORIZONTAL CLEARANCE ON CURVES (CURVATURE EFFECT)
AT-GRADE (SURFACE) SECTIONS {(BALLASTED TRACK;
iNSIDE OF CURVE
{(REFERENCE PARAs 1.7.1A. 1.8.1& 1.8.2)
Radius | Mid throw | Nosing Included in{  Gauge Extra
KE/Swuctura Gauge| Widening Horizontal
for Tangent Track | on curves Claarance Remarks
R 28125IR N G
T1
m mm mm mm mm
3000 54 28 2 0 GAUGE WIDENING ON CURVES:
2800 10.0 25 0 0 is 3 mm for Cunes sharper than
2800 10.8 28 0 o SC0m radius
2400 11.7 25 ) 0 is 5 mm for Cunes of radius fom
2200 12.8 38 0 i) 5C0m to 1000m and
2000 141 25 0 0 is 0 mm for Cunes with radics
1500 14.8 28 0 0 1000m and abowe.
1800 15.6 28 0 4]
1700 16.5 28 [8] 0
1800 17.6 28 0 0
150G 18.8 28 0 0
1400 20.1 28 0 0 \
13C0 21.6 28 o] 0 \
1200 23.4 28 0 0
1100 25.56 28 Q a
10CC 28.1 28 g 0 T1 = V-N+G For V' aqual to or
S50 29.6 23 5 7 grester than ' N
SCO 31.3 28 5 8
850 33.1 28 5 10 Tit=GforveN
200 352 25 5 12
750 375 28 5 [ 15
700 402 28 5 ‘ 7
820 433 23 B 20
€00 <6.8 25 5 24
550 51.1 28 5 28
500 56.3 28 5 33
450 82.5 28 g 44
400 70.3 23 9 51
350 80.4 28 g 51
300 93.8 28 S 75
250 112.5 2B g gz
2 140.6 28 9 122
175 180.7 25 9 142
150 187.5 28 e 188
120 234.4 28 g 215
100 281.3 28 g 262
Mid throw (inmm) V = 125C2 /R = 25125/ R

The worsit case wili be with £ = 15000 mm
R is the radius of cunve in metres

\

Where ' C 'is the distance bstwaen togies centres = 14800+200 = 15600 mm OR 14800200 = 14600 mm
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APPENDIX -28
| EXTRAHORIZONTAL CLEARANCE ON CURVES (CURVATURE EFFECT)
f AT GRADE {SURFACE) SECTIONS (BALLASTED TRACK)
OUTSIDE QF CURVE
i g NCE PARAs 1.7 1A T & 1.8.2}
i Radius {End throw,|  Gauge |  Mosingdue i | Exirs Horizontal Remarks
i s Vo {Widoning on | Gauga widoning, Cloarancs,
i ! cursas, l EN i
| 34020/ R | G | = Gx0.219723183 | T2 = V +G+EN
i R i i :
m m mm mm mm
[ 300D 113 ) i 0.0 11
2305 12.2 g 0.C 12
2500 131 ¢ 0.0 i 13
2400 1.2 g 3.0 ! i4
2200 15.5 3] 0.0 15
2000 17.9 0 0.5 17
1508 17.8 2 0.0 18
18G0 18.5 2 2.0 i 19
17C0 20.0 8] 2.0 2
1600 213 o 0. 2 GAUGE WIDENING ON
15C0 22.7 S 0.0 23 CURVES:
1400 2'_’:'3 i 9. 24 is Srnm for Cunves sharcer than
;g’gg ;23 g gﬁ gg 500m radius. _
— = v is 3mm for Cunes of adius from
1160 30.9 ¢ 5.0 31 506m to 1000m ana
1€00 34.0 a 0.6 3 is Cmm for Cunes with radius
950 35.8 5 11 “2 1000m ang abowva.
300 37.8 S 14 a4
850 40.G 5 1.1 a5
&00 42.5 5 1.1 45
7 “5.4 8 11 51
700 48.5 5 i1 55
550 52.2 ) 1.1 58
\ 500 £8.7 5 1.1 53
} 550 51.9 5 1.1 62
5C0 £8.0 S 1.1 7L
450 75.6 g 2.8 7
400 85.1 a 2.0 S5
350 7.2 g 2.0 3108
360 113.4 g 2.5 124
250 13814 g 2.C 147
290 170.1 g 2.8 181
175 194.4 3 2.C 205
150 226.6 bl 2.0 23
! 120 283.5 2 2.2 254
; 100 340.2 9 2.0 351
End throw {in mm) VO = (125 C17 j/ R - [125x 0/ R = 24070/ R
{ Where " C *is tne distan = 145004200 = 15000mm or 14800-200 = 14600 mm
i The worst casg will with
1
i Citis the longtn of coacn in matnes = 22.030 m and R is the radius of cune in metres
COACH LENGTH = 21900 mm
! FOR DAMC T CAM INCREASE 7O = 21565 mm
" DIFFERENCE IN LENGTH = &3 mm: {THIS INCREASE WILL BE ON ONE SIDE FOR DRIVING
E CAB)
HALF LENGTH FROM CENTRE OF TWO BOGIES = (21900 ! 2)+55] = 11015 mm
LENGTH FCR CALCULATION OF END THRCW = 22030 mm
| Q2 v HALE L ENGTH FROM CENTRE OF 2 8CGIESY
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File No. 2019/Proj./MPMRCL/SOD/BHOPAL-INDORE/30/14 (Computer No. 32919‘6’8)‘
1366705/2023/0/0 DD(Project) '

Bhooa! snd indors Metro Rail System
Schodule of Dimonsions S0D)

§ i
APPENDIX -2C

EXTRAHORIZONTAL CLEARANCE ON CURVES (CURVATURE EFFECT)

‘ TUNNEUELEVATED/AT-GRADE (SURFACE) SECTIONS (BALLASTLESS TRACK)

: INSIDE OF CURVE

i (REFERENCE PARAs 1714, 1.8.1 4 1 8.2)

;I : «E/Structure’ Gauge Widening on! Horizantal | I
! i for Tangent Track curves Clearance '
LR | 1mR N & T1
L m i mm mm mm mm GAUGE WIDENING CN CURVES
{ 300 | g.4 28 o] o is Smm for Cunes sharper than 200m
2800 100 28 0 0 radius. '
2600 10.8 23 o o is Smm for Cunes of radics from
2409 117 28 o] ) 580m ¢ 1000m and
2200 128 38 0 o is 0mm for Cunes with radius 1650m
| 2600 4.1 25 0 g and above.
1500 4.8 28 0 0
1300 15.6 23 0 0
1750 15.5 22 0 0
1600 7.8 28 0 T o
1500 18.8 28 0 0
1400 26.1 28 0 0
13C0 216 23 0 o ‘
1265 23.4 28 9 0 \
1100 258 28 a 0 ITt=V-N+G ForVv equal to of
1000 281 28 ) ) greater than ' N'
S50 | 295 | 28 5 7 |T1=Ghrv<n
S0 1.3 23 5 8
859 33.3 28 5 10
800 35.2 28 5 12
750 37.5 28 5 15
700 402 28 5 17
850 43.3 28 5 20
800 46.9 28 5 24
550 514 28 5 23
500 56.3 28 5 ] 32
450 625 28 9 44
400 70.3 .28 S 51
350 | 8o4 25 g 81
30 3.5 28 3 75
{250 | 1123 28 g o
200 140.8 28 5 122
175 160.7 28 9 142
150 | 1875 28 i35 | 189
120 | o23aq 28 - 215
160 | 2813 28 B 262

Mic throw (in mm) V = 125 C? / R = 28425/ &

Where ' C'is the distance beteiean bogies centres = 14800+2C0 = 15600 mm or 14800-200 = 14600 mmn
Tne worst case wiil be with C = 15000 mm
R is the radius of cune in meties

: ,.p); ikl 131 @rgler ..

= N —
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File No. 2019/Proj./MPMRCL/SOD/BHOPAL-INDORE/30/14 (Computer No. 3291968)-
1366705/2G23/0/0 DD(Project)

Bhogpa! end indors Metio Rail Syslem
Schagule of Dimensions (SO}

CIPMETRO

APPENDIX -2D ]
EXTRAHORIZONT AL CLEARANCE ON CURVES (CURVATURE EFFECT)
TUNNEUELEVATED/AT-GRADE (SURFACE) SECTIONS (BALLASTLESS TRACK)
OUTSIDE OF CURVE
(REFERENCE PARAs 1.7.1A, 1.8.1 2 1.8.2)
1 —— —_—— -
| Radius | End throw. |  Gauge Nosing due o | Exwura Horizontal i
(Widenming on | Gauge widening, E Clearance, RS
curvas, EN = i
R 34020/R . G Gx0.219723183 | T2 = VO+G+EN
m mim l'li)_gl- N v.,..':‘}_:ﬁ__. : inm
3000 1.3 i G 00 | 11
2800 12.2 i c [oX3] | 12
250 i 3.1 ¢! 00 i i3
2430 ! 14.2 C 8K i 1a i
[ 00 155 c 0.C ] 15 :
i 2000 17.0 e 2.0 17
1500 17.8 18] 00 18
| 1860 | i8.& 8] 0.0 19
{ 1780 20.¢ 0 0.0 20
1500 213 0 ) 0.0 21 GAUGE WIDENING ON
{500 2.7 0 0.0 23 CURVES
1450 2473 o oo 24 is 9mm “or Cunes shamer than
1360 28.2 3] 0.0 25 500m radius.
1200 28.4 Q 0.0 25 lis Smm ‘or Cunas of ragius
1180 20.8 0 0.0 31 from 5CCm to 109Cm and
1000 24.0 [s] 0.0 24 s Omm for Curess with radius
35¢ 35.8 S 1.4 42 12C0m ana sbove.
SCC 37.8 5 1.1 44
850 4C.C 5 1.1 46
830 42.5 5 1.4 43
730 45.4 9 i1 51
7c0 48.6 5 1.1 55
35C 52.3 3 1.1 58
500 55.7 S 1.1 83
\ 550 81.8 S 1.1 838
30C 58 0 S5 1 74
450 75.8 S 2.0 37
403 85.1 2 2.0 o)
350 87.2 3 2.0 108
0a 113.4 g 20 124
250 135.1 g 2.0 147
200 1781 S 20 181
{75 134.4 g 20 205
150 225.8 3 2.0 238
120 283.5 - g 2.0 254
108 340.2 3 2.C 351
End tnrow {in mm) VO = (125 1%}/ R-{125x C? }/ R; = 34020/ R
Wrere ' C'lis the distance betwesn bogies centres = 1480CG+2C0 = 15200mm or 14500-200 = 14600 mm
The worst case will wath C = 14500 mm
‘C1'is tha iength of ceach n metms = 22,036 m and R is the radius of Sune n meires
COACH LENGTH = 24800 mm
FOR BMC iT CAN INCREASE 70O = 21985 mm
DIFFERENCE iN LENGTH = 65 mm {THIiS INCREASE WILL 8E ON ONE SIDE FOR DRIVING CAB)
HALF LENGTH FROR CENTRE OF TWC BOGIES = ({(218C0/ 2)+65) = 11015 mm
LENCGTH FOR CALCULATION OF END THROW = 22030 inm
{2 = HALF LENGTH FROM CENTRE OF 2 BCGIES)

i

|

=Y
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-INDORE/30/14 (Computer No. 3291968

File No. 2019/Proj./MPMRCL/SOD/BHOPAL

1366705/2023/0/0 DD(Project)

Bhepal and indora Metro Rail System
Schedule of Dimensions (SOD)

APPENDIX - 3A
CANT EFFECT ON STRUCTURE GAUGE
AT-GRADE (SURFAGE) SECTION (BALLASTED TRACK)
— REFERENCE DRAWNG NUMBER: NPMRCLIGENSUDIATG- 02 & MPMRELIGEN/SCO/GEN 101 & PARAS 17,18, 1.7 2 B nnd 1.8.2
| Nl figures In mm
Height abova ralitovelmoasurnd |
abovo porpandicular to trock plane 48 09¢% 2031 3368 . 4060 4350
e T —
Cintance fram cantre line of track |
to Structurn Gaugo for tangunt 1742 1765 1833 1834 1374 1368
track  ‘ab'= |
m_saa Sina [Cos ofTana) E1 r Hi | w2 | E F1 bt H2 | E1 F1 H1 Hz | EI F1 H1 | w2 E1 F1 H1 | M2 E1 Fi Hi | H2
raginng !
125 0.033) 0.083 0003 1707 .1 264.0/1233.5]1684.311104.8] 812,01 1985.1] 1658,2] 2238,5[ V934,51 2106.0[ 1549.3] 3559.1] 3254.8] 1708.0{ 1032.5[4222,5] 1094.5] 1722.1] 1000 5| 4510.3( 4264 2
120 0.020(€.080{0.937]0.000 1706.0 7682|1631.0{1007,6/10968,7| 015.6] 19889 1665.52210.5] 1936,6]| 2095.4] 1560.9{ 255174 3259 3] 1692.8] 1048.3]42165[ 2997 7] 1708.0] 1015 a| 45050 4287.4
115 0.076|0.676] 0897|0077 1710.4 271.5]1020.5[1591.3] 4080.6] 019.2] 1982.6[1672.7(2222.5[ 1942.7]| 2004 B] 157/2.8] 3542.7[32683.6] 1670.8] 1050 2[4210 5[ 4000.0] 1694.0] 1030 1|4469.1| 42906
110 0.073]0.073[0.997(0073 1712 274911025.9]1684.7[1080.4] 822.8(1976.4] 1679.9/2214.4]1948.8] 2074.1[ 1584.1[ 3535.9] 2268 2[ 1650.7| 1074.0| 4204 5| 4003 .0 1044.8| 4403,1[4293.7
ies 0.070]0.070]0.998]0.070 17135 27021182331 1600,111072.3] 826,3) 1970.1] 1507.0(2200.3| 1950.9( 2663 4] 1585 ,7] 3528,1[ 32726 1653.5] 1087.8] 4100 4| 4008.8| 1665 8] 10409.9| 4487.1| 4296.6
100 (.066) 0.064] 0.958]0.067 1 281.611820.01 17015/ 1054.1] 829.9] 1953.7( 1694.2] 2196.2 1954.9] 2052.7| 1667,3[ 35205 9276.6[ 1640.4| 1101.6| 4192.2| 4060.9] 1651.G| 1074 3| 44B1,3| 4299.4
g5 0 083|c.053[0.800[0.063 1716.6 285,01 1815.2| 1704.0] 1056.0) _033.4] 1957.4[ 1701.3{2190.0[ 195,09 2041.9] 1610.8| 3512.4| 3281.2| 1627.2( 1116.3| 4186.0{ 4012 8] 1657.5] 10891 1475.0]4302.7
50| 0.060|0.060(0.056] 0,060( 1755.7|1716.1| 4554/ 288,31 16155/ 1700.2| 1047.0| 637.0] 1951.0 1708.4] 2164.8 1946281 2031.2] 1630.3[ 3504 5/ 3285.5] 1614.0] 1129.1[/4170 8} 4015.7] 1623 5] 4103 8] 448 8| 43057
85| 005A| 1055 05AG| 0055 1758 8] 1716.6] 4632 207.7) 1812.0(1711.5]1035.6| £40.5[1944 6| 1718551 2173,7| 1966.9 2020.4| 1644,8] 3406.6] 5200.7] 1600.6] 1142.01 2173.5 4016 5| 1608.2] 11785 4163.5] 4305,
80| __0.053|0.05310.000)0.053] 17580] 17211 4800|2050/ 1810.2] 1714,8[ 1031:4] B844.0{ 1938.2] 1722.8{2165.4] 1970.8] 20096 1053.3] 3460.6| 3253.9| 1587.6| 1156 6] 4167.2| 4021.3] 1695.0] 1133 2| 44584 4311.4
P5|__0050[C 25010.602]0050] 1757, 2| 1722.5] 471.8|2¢0411807.6]1718.1]1023,2] 847.5[1931.68] 1720.7| 2167.2| 1974.8[ 1098,7| 1664.7| 3480,6| 3288.1| 157%.4| 1170.2] 4160.8] 4024 1] 1500.8] 1147.0| 4450.1] 43441
70 D.048|0046/0.590) 0047 1758 3| 1724.0] AB36]303 7! 1ACY 0(17213[1015.0] 851,0] 1925.4] 1730.7)2149.0]1971,7(1987.9( 1678.1| 3472.6[ 3302.2[ 15681.1| 1183.0! 4154 4| 4026 £] 1668.0| 1162 5|4443.0|4316.9
55 0043|0.043) 0909 0.043] 175541726 4] 4553)305.0{ 1802.1|1724.6{ 1006.8] 854.5] 1918.5] 1743.7[2140.7[1062.5] 1877.0] 1607.5] 3164.5[ 3306.2 1197.0|4148.0{ 4029.5] 155241 1177.1[4437.4| 43105
60 0.040[ 0 0AOI 0900/ 0.040] 1754 5[ 17208 447 1]308 4] 1702.4|1727.8] 6AB.6] &858.0{1012.4] 1760.7]2132.4]1986.4[ 1956.21 1660.9[ 3456.4| 3310.3 12113} 4144,5(4022.4) 153C.1| 1191.7{4430.,0(4322.2
£5 0037|C.030]0609)0037]| 1782 5] 1708 1] 438 R|311.T{I706.6]1731.0] 600.3) 881.5(1008.9] 1757 7[2124.0[1000.2[ 1955 3[ 1710.3[ 3448.2|3314.3 12249141349 4034.5] 1522.0] 1205.3]4424.5(4324,7
&0 0033]00933) 08991 0083[ 17526117206 4300|315011793.011734.2] a2 1] 854.0] 1809.4( 1764.8( 2115.7] 1594.1[ 1944,3| 1721.6] 3440.0/ 3318.3 123051412641 4007.2f 1500.8{ 1220.8[4417.9[/4327,3
A5 003010 03[ 1.00010030] 1/516{1730.8] 4224|3183]1701.1[1737.4 058.4) 1092.811771.5/3107.3(1997.0] 1933.4{1733.0/ 34316/ 3322.2| 1404.6] 1252.2(4121.7/4039.7] 1405.0] 12355{4411.3[42336.4
A0 0.027|0 0270 1.006]0 027 1750 6( 17 414 113216[1780.2[1740.6 371.8) 1888.3] 1778.412008.9) 2001.6] 19224 | 1744.3[ 34235/ 3326,1( 1461,3| 1265.0{4115.0{ 4042.1] 1481.0[ 1250.1] 4404.7 | 4332.2
35 0023]022311.000{0.023| 17406[1732.4] 4059(224 0[17854/1743.8 B756.3] 18792.7]1785.3] 2090.5/ 20054 19114] 1755.6| 3415.2] 3330.0[ 1467.9] 1278.3[47108,3/ 4044.5| 1465.7| 1264.6|4290.1] 4334.6
a0 Q0201002011.000|0.020] 17436} 1734.7] 397.5]329 3| 1782.5(1746.8 878.7) 1872 11 1792.2] 2002.1/2009.1| 1900.4[ 1766.8| 3405,8] 3333.0| 1454.6[ 12029141015/ 4046.0] 1452.3| 1275.1[4381,3] 4238.9
25 0.017]{0.017]1.000(0.017|1747.5[17365.0] 30943316/ 1779.7[1740.0] 840.7| 882.1[ 1866.4] 1790 1(2073.8] 2012.8]| 18694 1778.1[3390.5[3337.6| 1441.2] 1308.5[4094.7] 4049.1| 1438.0( 1291.6]4362.6]4339.2
20 0.013]0.013]1.000]0.013] 1745.5| 1787.2| 381.1]334,9] 1778.6]1752.9] 032.3] AR5.6] 1859.8[1805.0[2065.1/20185] 18704| 1700.3 J3380.013341,4)11427.8] 1320.0)4087.9/ 4051 .4 1423.6| 1308.1]4377.7(4341.5
15| 00191001011 000|0.010]1745.4[ 17304 372813381 1756.0f 924.0] 888.9/1853.1(1812.7]20508| 2020.2 1867.3{ 1800.5[3381.6] 33451 1414.3( 1993.5] 4061.9] 4053.6] 1409.2| 1372.6]4370.5]4342.7
10 0.007)0.307] 1.000}0.007| 1744.3| 1739.7| 364.8]341.4]1770.2] 1760.0] 015.7| 892.3]1846.4] 12195/ 2046.1(2023.8] 1050 2 1011, 7/3473.1|3348.8| 1400.9] 1347.0] 4074.0/4055.6[ 1394.8| 1337.1]4364.0]4345.3
5 0.003) 0,903 1.000[0.003( 1743.1| 1740.8] 356.3{344.7[1780.0[{ 1782.0{ 007 4| 895.8]18309.7( 1826.3] 2030.6(2027.4| 1845 1] 1622.9]| 3763 6 3352.4[1387.5{ 136D.5( A067.0| 4057.8] 13804 1551.6{4357.0{4347.9
Q 0.000{0.200{ 1.000{0000[ 1742.0| 1742.0] 1348.0§349.0] 1765.0[ 1765 0] Bag.0| 859.0{ 1B33.0[1833.0] 2031.0| 2931 0 1334.0| 1634,0/3356.0] 3356.0( 1374.0] 1374.0( 4060.0] 4060.0] 1365.0| 1366.0] 4350.0]4350.0
EVY=[Ab Hfhrlana) venn o -
= W (et e Y xsosa
MU= (S, 2) devi
B2 = (G ~(hlens a )« (Mh g ina ) enig o
ab v Ah s Distnnee feom Inclred serten ine hiede to Structure Gauge fortangent track at kelght 'h! kom rail lavel In the direction paralinl 1 tha ina jeining tha Bp of raila,
ac 3 atance feam inclinno ceatn: i trach b Eractare Gauge for tangent track at height h* fom rait lewol in the direction parailel 1o tha lina laining tha top of rails,
be = hxtan g = Latersh insremenl dos o cart {monaumd o 2 e fiso pamiiel to line jolning Wia tap of tlls). P
RETHRY
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136670572023/

Bhiopal and Indore Metro Rail Systam
: Schedule of Dirnonsions (SO0)

. e APPENDIX - 1B

CANT EFFECT ON STRUCTURE GAUGE

ELEVATED & AT-GRADE (SURFACE) SECTIONS (BALLASTLESS TRACK)
REFERENGE DRAMNG NUMBER: NOVRSLIGENBOD ELE - 07 & MENACUSENSONGEN -1 M0 Pl 1) 49, 17 XA il 132

..im;“hq.‘.wwuwﬂ_'n.uﬁ.,~
ft={ad-M
Hi = ifa M albbenn

alstino
atrting

ava fna ol

oy porietla tha dne jamng e np ol il

Metghatovs 1 AHnent cisasu e anaen e a7y 2874 38 1958 10
perpintiack ¢dane W'
pitanan et g pUERIS g,y 1735 1 1806 e 36
Slenetur Qroga for Drgent lach'au's
anlmm Cesaflany Hy H? 1 14} 2 £1 Pt Hi H2 Et F1 H1 2 (3] Y MY (3] (3 Hy IR
U 0657 205 8| 10020| t0h7.4| 1062 5| 7945 20402| 1543.4] TG 27756 20706 32900 17080 16327 2208l asead| 17220 1000E| 45308 47842
0957 260,01 1600 5| 1o6os| w07ad]  7ene) 2031 15734 3543 8| 1567 3| 1048 4] 42145 Gaos7| 17000] 16453[ 48059 43074
a6/ 7725 17000 1ea9| 108a4| covs] 20226l 1534|3054 35470 16797] 0G0a| 4z085| anoig|  14040( 3304 40}
STl A7058| 16677 10684] RCAG| 20130 15934] 36531 T2520| 1GE6 5| 10744 470750 er0vel 9308f 1543|4483
F7a0] Y703 0] +07¢5| Guba)  BoBA| 20038l 1endsl 3NS5 R R LA ] - 1gsan|
7024, 17906 16738) 0423|8109 19947) 16133( 303761 nenr| el el aiie2 10713
2404 Viuat 20580 17000 1677.0] 10342 1531995 10206 RELEE R R I A A A L 41340 1E28
200 044l 178 w0 1705 4] 16804] 10251 19784 30248 JABEG] Szma| 1613.0] 11293 473 1103a| 43
0.0% 0990 17976 7024]  (7826] 1A£37] 101A0 19577 30139 0 I KRR W 1A 4sing
ek 0660 Y2 IREECR 10571 17002(  16ea sl 16099 1055.0] 10313] 30056 IO AT T R BEY
[ 04%0 VeEa| 17105 Ta0000_17778| 1A%0| 10018 154 8] 16827 20975 157400 117030 $1663] 4022 1 4460 1
Al 17120 Y22 7is0] 1863 3[  0od7 130 8| _10325] 40800 V10| nBs0] A1u23 4mats
17431 J56] 17723] 10665 €036 16303]__16a7.4] 20810 MLy 1iA7af 19674] 418600 40m2L
747 0B 17600] 10458 3774 1921,¢]_1632.1|_ 20737 A3 (534 5| 12003 €1305( 4093
Q0] 0G0 1S 320 1009 s76z6[  &60) Wit 17013 265s 24703 15712| 12250 21329) 40327
03| 0Ges| 00 17642 17088] ©51.1 0924 _17115] 20574 21 1.073] 10306 21264| 40353
7030 00 17615) 176 0] G528 1m0 1721.4] 20447 190 sy 12eee] eitez] 40977
el 00| 1733e 17121] 0448 10636]_1231.9] 210 040 1ig12| sehase] 40130] 40101
eaa| vain|_ 0l 17375 17151]__ 90 10743 _17408] 20327 23%6 12679| 12794 41650] AnAas
A0 60] 0U0| 00] 17334, 17102) 8284 13509] 1730.¢| 20244 3336 31 13ENY Y2038 104
2 Husond 080 122 202 iBEsA| \760.11 20141 1800 14418 RS e 40421
[ Bonieoia) e 7747|8120 18400 1760 7] 30077 3317 Vi27|_1saet L ADTEA| 14240 [ a7
15 1,080 1212 6037 18905 17/0] 2uH9d %33 [EYER] IR EREE Asic] 1002 43709
10 1 000 1750 B9as|  apes| (82rp0] \7688| 20809 3549 6| 13470 10638 43210
6 1960 17330]_ 6ara|_ o75.7| (7| 17905] 2ens 32465 13673] 13868 10515) 43570
SN . 17350| _ B790|  a790| 18030 180a0[ 20740 18030 3336 13720] _1374¢C T T I Y
I iz

Suent oo Gaupe B angant Eack al height W am A4 lowlin o ditachen daratel 5 e ina jeinrg 012 02 ol e
lica J3 nong ez of yfs)
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Bhopal and Indorp Motro Rait System
Schedule of Dimensions (SOD)

DD/PROJECT(AV), DD/PROJECT, Project Directorate on 27/01/2023 02

SH,

o B APPENDIX - 3C
CANT EFFECT ON STRCTURE GAUGE
UNDERGROUND SECTION 5m0.«>20cr>m B0OX TUNNELS) - BALLASTLESS TRACK s
T - I DHRAVANG HUNT CMRCL/GENSODAIND-03 8 TPTRGUIGENISODIGEN-01 AID_PARAS 1,710, 17.20 ano 1,42 .
S ANlhgures lnmm
Halght above call lovel muenurad 348 809 2884 2320 2T 4340 4300
above parp to track plane W' = .
Gialance trom canlen lino ol irack to
Structute Cauga foe tangont 1620 1670 1720 1720 1030 231
traghk'alf = [ e Y R —
ang e 'a’ i
cnnt Ton o Wi |one Ef 1 HY 2 B #1 H1 H2 Bt F1 Hi "2 E1 F1 HY H? | F1 "1 "2
nin racians
©os2 203} 508 7 v..o.c 416G Jou3s oS 4| 1962.3 14038 2060.0] 2703 1] 186A4 1447.7] 3514.5] 32218 12086 624 2] 4380.1 4207 6} 1180.0| 473.6] 48 8] 42766
0.C00 { 17411 10756{ BORT| 1953.2] 14939 J072.5] 2797.2[ 1987.9] 14591 35071 A231.4| 13748 (03 6[ 43751 4700 7] 1728{ 4686.0] 44127 42000
“on17 1734 6 10a7.8] B120| 19440 1£038 3086.0| 2nar.\] 1677.3] 14706 34008 320539| 1361.01 7130 370.5| 4211 8] 11E8.7[ 50241 4408 5| 42814
LA 1736.1 1030.0{ 8153 1934.9] 15139} 30S 7.8 2005.1] 19¢0.7] 14B2.1| 34923 a230 8 a7 2| 7273| A36E f| 42138) 11448| 5169 44042 42827
510 7] F02G6) 17230 1052.4] BI8u[ 192,71 15238 3050.0| 23000 1686.1] 1493.5] 3484.9 3244.0] 13333 7A1 G| 42606] A215.7] 11306 531.4] 4400.1 42840
Lon 7| 2958 17310 1044 821.0| 10466, 1533.0] 30424 2012.0( 19455] 1504.9] 34774 37400] 12105 T560] #3565 7l A7 6] 1146.5] 54581 43308 42652
sGo 7| 2009] 1720.5 1036.4] 8254 1907.4{ 15438 30348| 20160] 19340] 1518.3] 34899 3251.8] 13056] 1703 42506 721051 1102.4] 6003| 4381.5| 420804
] 497.7| 202.0] 17258 1020.5| 825.7| 1898 2| 1553.7| 3037.1 20206 1924.2] 1627.6] 34823} 125538 7046 “371.0| 10003| 5747] 4382.%] 42876
0050 404 7| 2952| 17232 yor00]| sa1.a( 1008.9] 15836 A010.4| 2024.4] 1013.5] 1539.0 3454,7) 325070 1277.8] 7908 42234 £80.1] 43826 4204.7
0053 AT 7| 2vnal 172086 51271 834 0] 3675.7] 16735] 30117 | 2028.1[ 1v02.8] 15503) 3447} 32636] 1263.0) 8131 3324.8| 1050.1| 8038| 43762| 42627
005G| 00S0 aan 7| 015 17100 7004 1] 8aB0| 18704| (6e3n] 3004.0[ 23310 TRa%. 1| 1561.6] 343941 3267.3| 1280.0| 6274 2220.6] 10460[ 8:00{ 43738 42907
GaGu] 0047( 16544] 1602,0| 460.7] 3061 1153 CRATI 841 3| iBA1| 1599.2| 2960.3| 20355| 1081.3) 1572.8| M7} 92711 1236.1| 0417 #370.1| 1031 8] 632 4| 5350.1| 42017}
0acG) BD43] 1693.4] 16634 462G| 207.7] 17325 €990 TH51 8] 1603 0| 20B8 4| 28392 1670.6] 1504.2] 342401 3274.0 1722.2| B558| 43184 1017.71 846 8 A264.4] 42006 m
Ancap) a446| 3108 17099 9310| B47.6| 042.5| 1612.0] 2040.0] 20429 1050.8] 1695 4| 321821 32785 12082 B70 1| 4314.0] 4231.2] 1003 5] 65611 A349.8| 42014
1EEG 2| 436 2140] 17012 973 1| B50.7| 10331| 16226| 0727] 20463 1840 0| 1606 7| 340041 32022 1194.3] 8IY 43088 5a0.4| 6755] 33650| 42942
SRR] _Aves 317§ 17044 a55 (| 0530{ 1623.7] 1632.4] 2 904,8| 2050.0 1548 2| 1047.8] 3400 6] ¥2a54d T180.3] ADAG| 43012 G75.2| 689.9] 4350.0] 42950
003! 0,002 A0S RECAR 957 2| 3471 10143] 158421 956 B| 28536 1827.4] 182¢1] 33920 32094 11683} 1297 961.0] 1049| AZ455] 42957
—ou27] 0027 160k D SrealEEn | TEa4 8| 155).0| 2940.0] 2067V 1816 5[ 1640 3] 3M047) 292 0f 1152 5450] 7106] 43406 42954
16561 94172] AG3]| 17956 1681 5| 2040 0| 2r306| 1AGSG| 1651.4) 33768 329341 11383 D24 73290 43ab 7] 42070
ooz 1693.3 933 2| 366.5| 1708.4] 15712 2692.0) 20GA.0| 178471 1607.0) 3358 al da3n 2730 6] B16A[ 247 2] 4230.7( 4297 )
ne? L9050 62424 30 1776 6| 16A0.0| 2024.8] 20874 1783.8) 16G72.7] 3360.7] 3303 A240.7| 04 2] 78) 6] 43357 4290 1
neid 0013 1687.5 ar2 1767.4] 15006G| 2916.7| 2870.] 1772.8| 1004.8 3352.7] 33088 2369.4] 4241.0] Raca| 7786] 4320.7| 42946
16 0010 0010 2 16047 0091 17576 17002| 20006 2874.1| 17620 1655,9( 3344 33101 A263.0] 4242.9] 8758) 7502 4316 8] 42080
10 e E 1681 A 501 1] 8709] 1748.01 1709.8] 2400,4] 2077.6] 1751.0 17060 33384) 30135 an57.0| 42440] 8615 004.4] 43104 42034
5 16760 3561|3449 18769 8971 aui 6l 17386] 17104 2R02,.2| 2080.7| 17400 1718.0] 33202 A3I5.7[ 10541 f0259| 42610 4245.0 010 7| 43052 42027
s 205 0| 8550] 1720.0] 17200] 20840 Z064.0| 1720.0] 1720.0] 23200{ 3320 nl 104c o] 104DC A2db | 4245.0] £330 0330 AX00 4300 0
1= (ab+ (b > ajfxeosn . R
Fi=lab-hrteno ) yzoso
Gy (A hotann ) xal
ae ) (M erxtar )
Starctire Gnugn far langent triack at NalghU'n e il el in the direchion paraltyl o the g {oining o top of ralla 5 "3
vaza fom inclineg cartie na of cante ugn for tangeat ek ol heighl 1 il [avel 171 tho ¢lreehion paraliel 10 the ina joining tha top of rails i
ot o Untgialinsiemant dun s cant {meas 10 P 2 tino [eining the top ol rals), ..
V. SIVIRT I¢ St o
7 AP -
.'-NN(
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Bhopat and Indore Melro Rail Systam
Schodule of Dimensins (SOD)

_APPENDIX - 3D

CANT EFFECT ON KINEMATIC ENVEL.OPE - HORIZONT AL
AT-GRADE (SURFACE) SECTION (BALLASTED TRACK)

RET

RENCE ORAWING NUNMBER: MPMRCL/GEN/SUNIATG 01 & MPVRCL/GENISODIGEN-0) AND PARA 1,8.1

Al figures in mm L .

Halgtit atova rall lovelmeasurnd 348 007 2036 RRLE] 4014 4200

above parp o track plare 'h' = i i -

Dintance from centre Ene of track .c

Gaematic Envalope for Inngant 1592 1015 1683 1684 1224 1220
Sina |Co Tana F 28] k2 £ 1 H2 E F H1 H2 ¥ H1 H? E F H1 M2 E 12 H1 2
0033 0.007] 00BI[ 18568 4] 1557 6 .n::._ 277.3) 1684.7| 1534.2) 1106.9| 032.4| 1846.1] 1500.3] 2237.1] 1851.0| 1552.8] 1400.6] 3501 4 7| _BBT 814164 3] 3961 1| 16342 B6? 4] 4349.2]| 4146 8
0080| 0887 00RO 16147 1£50 2] 533.7]| 2801 1682 1] 1537.6] 1092.7| '835.5] 1515.5( 2223.5] 1955.5] 1942.2] 1415.0] 3484 6§ 1540.7] 901 5! 4160.8]| 3661.7] $550.6] BAT. 7} 42438 41436
0.0/6] 0007| 0077[1£130] 14608 m.‘.an 281 0f 1679 5] 1541.1| 1095.1| 8385 162271 2216.0] 1959.1] 1801.0) 14264 3487.4[ 3230.31 15277 915.1| 4153.3} 3960.3] 1536 0] 005 9| 433G.4| 4162.0
0073] 08071 0073] 1810 2] 12A2 4| S18.3| 2RA 5| 1576.9| 1544,5{ 1077.5] D41.7] 1827.1] 1629.0( 2200.4] 1962.7| 1921.2] 1437.0| 3460.1{ 3234.2| 1514.7| 920 71 4147 7] 3960 G| 1520.3] 0102]43328) 41547
007D| NANE| 0070] 1612 4| 1563.9( 510.8| 285,71 1674.1] 1547.9] 1050.0] 844.8] 1820.8] 1537.1] 2200.8] 1966.3) 19106} 1449.2| 3472.0] 3238.1] 15017} 0423 4142.41 3971 4| 1500.7] 024 414327 3| 4167 3
0.066| 0.690] 0.067| 1611.8] 166564 291.6] 1671,8] 15513]1082.2| 047.8] 1014.4]| 1844,2| 2193.2] 1969.9) 1900,0) 1460,6] 3465.4] 3242.0) 1480.7] 955.9] 4136 ] 3873 9} 1498.0] 4388] 4221.7] 41594
0063 0.098] 0083 16108 1666 9| 366 2] 2944] 1860.0] 1554 6| 1054 5| 850.9] 1808.0[ 1554.3) 2105.5] 197.4( 1869.4[ 1471,9] 345601 3245.8] 1475.6] 969.5) 4130 7) 3976 .3[ 14023 952.8] 4316.1]4162.2
0.G660] 08YB| 00B0| 1806.9| 1£68.4( 487 5| 287.3] 1566.3] 1558.0| 1046.8| 053.9] 1801.6| 165841 2177.9] 1976.9) 1870.7| 1403.2] 3450.7| 3249.56| 1462.5] 883.7] 4125.0| 38787] 1400.7] 867.0] 4310.4| 41646

901.21 4304.6{ 41670

BS 0.056] 0.056] 0.998] 0.095] 1606.1| 15698] 478.7|300.2

1863 8] 156 1.3) 1030,1| 857,0[ 1705.2| 1565.5| 2170.2| 1080.3| 1860.1| 1494.6] 3443.2| 3253 2| 1445.4] 995.0] 4119.2] 3801.0

60j 0053

0,59¢] Q053] 1608.2( 1571.3] 472.0[303.0

16G0.9| 1564 5| 1031.5| BB0.0[ 1788.7] 1572.5] 2152.5]| 1083.8[ 1857 4| 1505.5[ 3435.7| 32£6.0] 1436.4] 10302 4112.4] JUEI 3] 1441.2] 094 3] 4220.8| 41893

2.050( 0,050] Q.4498] 0050f 1507,3] 15727 464.3| 305.8

1668,1] 1567 9 1023.8| 863.0] 17022] 1579.6] 2154.7) 1987.2] 1846.7| 1517.1( 3420.2| I260.0] 1423.2] 102).7| 4107.51 2905 §{ 1427.5[1009 5] 4283.0] 4171 6

0 0.045( 0 048 ..Cc Q047 1606 4] 1674.1) 450.6]| 308.7

1655 4] 1571 1| 1018.0| B48.0 1775,8] 15L86] 2147.0) 1990.6] 1036,0| 16204 [ 3420.6] D264.2] 1410.1] 1037.2| 4101.6] 39n7.0{ 1413811023 5[ 4287.1] 4173.8

1574 4| 10083| 860.0] 17693] 1693.6) 2139.2| 1994.0] 1025.2f 1639.6| 3413.1{ 3267.0] 1397.0] iC50.7| 1005.6] 2989 8| 1400.0{1037 7| 4281.2) 41760

65 0043 0043] V0O 5] 1675 5] A448.8] 311 61 1652 A

GO  0.040 Q040] 1604 5[ 157 A41.1] 314 8] 1648 0] 1577.8] 10008] B720| 1762,7] 1600.6] 2131.4( 1997.4] 1814.5] 1550 8| 3405.4) 3271.3} 1303.0] 106+4.2| 4009.6] 3082 0] 1308.311051 8] 4275.2] 41781
550 0047 1570 2 720 46A7.0) 1680.0] G92.8| H206.0] 1766.2) 16076/ 2123.6] 2000.7] 1803.7| 15667.0) 3397.81 3274.0] 1370.7| 1077,7( 4083.5] 3904 1f 13725/ 1065 9| 4269 2] 4180.2
500 0032 14790 J200f 1644 2] 158401 2351 B77.0{ 1748.6) 1614 6] 2115.7] 2004.0] 1792.9] 16732 3390.0{ 3270.)| 1357.5] 1091, 1[4077.4] 399G 1| 1353.7[1080.0] 4243 2| 4182 %

1660

15906 417.9)3228

16414 1507 2] €77.3] 800.0]" 1743 0 1821.6] 2107.8] 2007.3] (782.1] 1584.4[ 3382.3] 3201,7| 1344.3[ 104,6) 407 3] 3994, 1344.911094 0] 4257 1] 41942

1638.5[1590 4| 969,61 A0Y.8) 1736.4] 1628 4] 2100.0( 2010.8] 1771.3| 1505.5] 3374.5/ 2205 { J_A_mm 4065,1] 4000.1] 1331.0{1108.1] 425¢ 9 41051

T.o0n 1582 7 4109} 3256 .
1.00 5035 d20.4] 16358165805 gar.6] su6.7[ 1720.8] 1635 4] 2002.0] 2013.9] 1760.4] 1606 6] 3355.7| 3288,5 405p.9] 4002.0] 1317.2[¥1227| 42347 41800
1.000 15048 183271 15966 634.0]_ 880.7[ 17232] 1642 1| 2084,1] 2017.1] 1749.6| 16178} 3350.9/ 32513 052,61 4000.0] 1303411135 1{ 4236 5] 41095
1000 15060 1629.0(1569.7(__946.2] 802,8] 1710.5[ 1640.0] 2076.1| 2020.3| 1738.7] 1620.8] 3351,0| 32951 1150.2[ 4046,3| 49056 1282.5/11502] 4232.2] £191.7
1900 507.2 1626.9|1602.8| _938.4| 896.6] 1709.0{ 1655 B] 2008 2| 2023.5] 1727.5{ 1639.6] 3543.1| 37984 11718 4039.3|4007 4] 12756[1164.2| 4225 0] 4193.4
1.000 1500.5 623.9(1605.] 8306 B504] 1700.2] 1602.7] 2080.2( 2026.6] 1716.0{ 1651.0 3333.1] 33016 1185.C] 40335 4009.1] 1261,7]1178,1{ 4219.4[ 4155,
1.000 1509.7 1621.0]1608.9] 922.7|901.3| 1680.5] 10605 2062.1| 2029.8] 1705 0] 1662.0{ 3327.1| 3304.8 1138.3] 4027.0{ 4010.8] 1247,8{1192,1] 4212.0[4196.8
1,002 1| 1590, 1618,0[ 16320 914.6] 9041| 1089.7] 1675.2] 2044.1] 2032, 1685 0] 1673 0] 3310.1| 3307.0] 1232.3| 1211.7[ 40205 4012.4] 12339(1206,1[ 4205.5{ 41904

1.000| 0.000] 1592.0| 1562.0| 34.0] 340.0

161501 1615.0f 907.0| 907.0) 1603.0{ 1863.0] 2038.0] 2000.0{ 1884.0] 16A4.0] 3311,0| 3211,0{ 1225 0[ 1225.C] 4012.0] 1014.0] 1220.0{1220,0] 426C 0] 4200.0

12 = (C

¢ = Distsnen

arq) eos a) e (Rrhxnag
12y rinleos )
= Ay e Dustance
o inclined contee |

Avrhetana)s
‘rem inct

1 of canind brack to

»ofvemze lo Structues Gauga for tacgent ira
Structure Ginigo far langant frack ot height 'h' tfrom ol luwe! in the direction purallel o (ke lina jelning the top of rails,

crament duo o cant (measured aisng b ling parallel o tine jeining tha top of tils). /

A athaight 'h' fram roil loval in (he directon parallel 1o Ihe fine [elning the top of ralls.

\ 7.\
far \/Eﬁo_
i '

?

):rf ruert
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MPMETRO

Bhopal and Indor: Melro Rail System
Schadule of Dimensions (SOD)

APPENDIX - 3E

CANT EFFECT ON KINEMATIC ENVELOPE

ELEVATED AND AT-GRADE (SURFACE) SECTION - BALLASTLESS TRACK

1CE DRANNG NUNHER MR GUGENASODELED & ONRCUGENSANIGEN 01 AND PARA 1.8

Fle(ab-(nxtanarcesu
HY = (Cad 7)) sieas a ) {Ao-hetana ) sl e
N2 = (Cai ) dhlcos a) b hxtarajxsing
ab = Ab = Distanct from incliced co
« Diatarce kom ine

be = hxtana = Lawerai inzrement duo o canl (measured along na lina paratiel to lina joning the top ot

HEFEREN
. Alfguras In mm
Helght abave rall lavel moasurod 895 2878 3296 1014 4200
nbove potplotachk piane’h'=
Distanco feom eeatra line af track to
Kinamatl »pir for tang: 1586 1650 1068 1225 1220
track'ab's ; R
. ong
G n Sino [Cas | 1ana |3 H [ F H1 H2 E F Hi H2 E F Ht H2 3 H i A Hz
me coians corvmmetirni s
0003|0063 ¢.9a7| nona K 57,208 8| 765 n| 15003] 1066.0] 8229] 18608 1413.7] 3066.1| 2¢91.1] 1925.7] 1370.9} 3204.7| 3209,6/ 1563.7( 007.3] 41043 067.4] 4349.2| 4146 8
0 080} 1L.GHD Q0RO 14741 ..1..:f:a 16822 1078 4] 5259 1881.7] 1423.7| 3058.0| 2704.8] 1915.2( 1390,3| 3477.8| 3213.5| 1540.7 5[4158.8 001.7]4343.0] 41435
"0 076] 0.076 0077]1473.0 293.8[ 1648 7 1070.9] 826.9] 1872.6] 1433.7] 3051.6] 2798.6] 1004,7| 140181 3470.4| 3217.4( 1527.7| 915.114153.3 8959 4236.4]| 4152 2
0073|0073 0.073] 14725 286.21 1047.1 1083.4] B801.8] 18635 3044.4[ 2802.3( 1894.2[1413.0]3453.2( 3221.2] 1514.7] 928.7| 4147.7 010.2| 4332.8| 41547
0070 0.070 0.070{ 1471.7 208.,6/ 1644 5 1055 H| 834.8] 18544 3037.0| 2806.0] 1083.6] 1424.3{ 3458.0]| 3225.0| 1504.7] 942.3]| 4142.1 924.4]4327.0[ 415870
0.065] 0.056 0.0087| 14708 300.9]1641.9 1040 3| 037.6]1846.2 30297 2B09.6] 18731 | 1435.6] A44R.B[ 3228.7) 1480.7| N553( 41364 9308.8] 43217/ 41598
0.063] 0.063 00631 1470.1 303.3[ 168383 1640.7| B40.7] 1836.0 3022.3[2813.3}.16862.6] 1446.8] 3441.5[/3232.4| 14756| 963 5[ 41307 952.8| 4316,1| 4162.2
0.060(.0.060 0.0¢0 30871 1630.6 1033.1] _B843.7( 10268 3014.9[ 2818.8] 1851 5] 14502 3434.1]| 3236 1| 1462.5| 983 1[4126.0 a87 0[ 431041 416468
.,.00.3 0,056 0.056] 14600 300.1/1634.0 1029 5| 04G.6] 10178 an07,4] 2820.4] 1841.3] 1480.6| 3426.8| 2230.7| 1449.5 a5 8| 4119.2 a81 2| 4204 8| 41670
0.063[ 0053 D.033] 1467 4 5{310.5] 16313 049,51 16083 3000.0{ 2823.6] 1030.6] 1480.7| 3410.4[ 3242.3] 1436.4| 1010 2{ 41134 905 3{ 4208.8] 41693
0.0£5] 0.050 0.NED| 14855 312.9] 162061 052.5( 1799.4 2992,5(2827.4] 1020,0{ 1461 9] 3111.9| 3246.9] 1423.2| 1023.7] 4107.6 1009 6] 4203.0( 41718
0.046[ 8.046 0.047] 1465.8 315.2| 16259 055.4[ 17898 2484,9( 2030.5[ 1869 3] 1503.1] 3404.5] 3250.4] 1410.1] 1037,2| 4101.8 1023.6] 4287.1| 4173 8]
00431 DO4Y 0.043] 1464.7 317.6] 1623.11 1545.9 950,31 1700.5 2577.3[ 2034,3] 1788.6{ 1514 .31 33809/ 3253.8] 1387.01 1050.7| 4035 & 1037, 7| 42812 4176
0040} DOAG 0 040| 1463.7 320.0{ 1620.4! 15491 BG4, 17 2| 2669.7[2037.7] 1787.9( 1525.5] 3389.4[ 3257.4] 1383.8] 10564 2| 4080.8 10513 4276 2 4178,1°
0037100385 0.037[ 14627 JR2.31 1647.6 15520 064.0{ 17619 2062.1[ 284 1,1]1777.2].1536 6| 3381,8] 3260.8] 1370 7| 1077.7| 4003,6/'3094.1 1085 4l A269 2| 4180
0033 0033 00334 14517 32471 1614.8; 1558 4 856,9( 1752.5 2954.4].2044.4] 17606.4]1547.7]3374.2| 3264.2] 12567,5]1091,1] 4077.4 1080.0) 4253 2§ 4182,
0.030] 0030 0030|1465 7 327.00 1612.0 15506 068.7] 17431 2946.7| 2047.7] 1755.7[ 1558:0] 3396.5| 3267.5] 1344.0| 1104.0/ 407t.3 109401 425711 41842
0027|0027 Q0271 14557 32p.41 1609.2( 1561.7] 9568 072.8]|1733.8 2035.0] 2051,0] 1744.9] 1569,9(3358.0] 3270.0{ 1331.1] 11100 40551 1108.4] 4250,8] 4180.1
S35 002310023 ).073; 1458.7 331.7{ 1605.4| 1664.8] 9540.1} B78.4[ 17243 2031.2 2654.2( 173411 1561.0{3351.1| 3274.1] 1317.:9| 1131 4] 4058.9 1122414244071 4168.0
30]  0.020|0020 0.020) 1457.6 334.0( 18035( 1567.9] 041.4] 870.2{ 17149 28923.4|2067.4] 172331 1592,1] 3343.4| 3277.3| 1304.7] 1144.9) 4052.6 1136.1]42308.5] 4189.9
25(  D0Y710017 0.017] 1458.6 5] 236 4| 1800.6) 1570.0] 9337{ 8811117055 2915,6]'2660.6] 1712.5| 1603,1] 3335.5] 3200.5( 1291,4] 1450.2) 40463 1150.2/'4232,214191.7
200 DO 001D 1697.7]11574.0] 9260| 883.9] 1666.0 2007.8|2063.7} 1701.6{1614.9| 3327.7] 3203.7) 12782 4039.9 1164.21 422501 4193.4
18] 00138010 00101 14540 1504.8] 1677.0) 918 B26.7| 1886 2| 16233 2099.0| 2066 9).1690,7( 1625.1|3319.8| 3286 8| 1264.9| 1105.0| 4033.5 11781 £219.4]|°4185.1
10{ __DAOY| 0007 0.6 14533 1691 .01 15800] 810 B8Y.6| 1RY7.6[ 16380 2391.0| 2669.9] 1679.6] 16:36.1| 331 1,9] 3285.9| 1251.6( 1189,3| 4027.0 1192.1] 4213.0]| 41968
5] 00011 0003] 1.000 14521 1584 0[ 1562.0] 80281 B92.2( 1667.8| 1648,4| 2884.0| 2873,0{ 1662.9] 1647.1 330401 3283.0[1226.3 4030.5 12061 4200.5) €198.4
0 C.000] 1.000{ D.000{ 14510 1506.0[ 1505.0) BOSQ| B35D] 1656 6| 1668 0] 2676 0] 2676.0 1658.,0] 1650.0| 3296.0] 3296.0{ 1225.0] 1225.0[4014.0 1220.0) 42000} 4200.0
ES o e aixeas e o T
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Bhopal and Indora Malro Rail Systarn
Schoduie of Duneasions (SOD)

APPENDIY. - F . - e

CANT EFFECT ON KINEMATIC ENVELOPE

UNDERGROUND SECTION (RECTANGULAR BOX [TUNNEL)- BALLASTLESS TRACK
...... PN i REFERENGE DRAMNG NOMIER L NPMRELGENSODELE DT CMOMAGLIGENS OO/GEN-O] miD PARA §0 3

| o - Nl figums In mm e
Halght abave rall avolmaenaurax 340 H95 2086 3207 4158 47100

abavo parplotrack plane 'h' = S —
Distance from contro lino of track to )
Ervvelaps tor tangrst 1 1576 1629 1820 98¢ E20

o : - s . ;
Conal inna 3 E My H2 E F M H2 C g H E F H1 H3A L F M1 M2 [ 1 [ R] H2

D003 0.067] DOBA| 1474 9] 1417 1| 520 7] 288.9] 1644 8| 14063| 1505.1| 82a.7| 1862.7] 1364.1| 3072.7]2502.4| 1896.0[ 1350.7] 347 203.1[1321.6| 6317 4124 9] 11656 488 8| 216 0] 4180.0
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Bhopa! and indore Meiro Rail System
Schedule of Dimensicns (30D)

! APPENDIX - 5 ]
i ADDITIANAL CLEARANCE FOR PLATFORMS ON CURVES
i NGER’:ROU"'“ E EVATED AND SURFACE SECTIONS
! (REFERENCE PARA 27}
‘ : Extra clearance for
3éRech)nus Sant i passenger piatform Rerhais
P | Inside of | Outside of
i | Curve Curve
b m | mm | mm mm Exira Clearance for Cunas
| 1000 A - 34 _
q {A}. Insidz of Cune = Midthrow = 28125/R
[ 1106 6 25 1 31 (B). Outside of Cune = Endthrow = 34020/R.
1200 8] 23 { 25
Please se= Appendix 2A, 2B, 2C & 2D.
1300 Y 22 26
1200 0 ! 18 23 Additionat sway {nosing effect) hs been
1750 0 | 16 - negiected in the calculaticns as a measure ¢f
i - additicnal safety to passengers.
2000 0 ; 14 17
2500 0 11 14
3000 0 g 11
5CC0 0 8 7
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