GOVERNMENT OF INDIA
MINISTRY OF RAILWAYS
(RAILWAY BOARD)

2019/Pro)./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 RDSQO and approval of Railway Board is hereby conveyed for
the same.

Accordingly, approved copy of SoD is enclosed.

Encl: As above .
(F.A. Ahmiad)
Director/Gati Shakti (Civil)-1V
Railway Board
Ph. 011-47845480
Copy to:

1. Executive Director/lUTHS, RDSQ, Manak Nagar, Lucknow-226011 w.rt RDSQ's
letter No. UTHS/IMPMRCL/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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SCHEDULE OF DIMENSIONS (SOD)
STANDARD GAUGE (1435 mm)

PREAMBLE

The Schedule of Dimensions (SOD) has been preparad far the Bhopal and Indore Metro Rall
Projects having Standard Gauge (1435mm) with a third rail bottom current collection using 750V
DC Traction system and end to end evacuation.

This SOD has been prepared based an following guidaiines:

1. The SO0 has been developed assuming certain coach dimensions and design
characteristics, as well as track and coach maintenance tolerances. Whanever, a new
stock is introduced the track and coach malntanance tolerances should be laid down. The
suitability of the Rulling Stock for operation with thase maintenance tolerances should be
established and sancfion shall be obtained from the competent authority before the
eperation of the Rolling Stock.

2. mwmmdeMMmmmmmummn Rolling
Stock. The Kinematic Envelope has been developed taking into account the entire Track
and the Rolling Stock Maintenance Tolerances.

| Theclaamnmamhnﬁadcnaﬁumptmnmaludndmmsenumdmufsmumd
during movement.

4. Track and Rolling stock shall ba maintained to the lolersrices considered for calculation of
Kinematic Envelopa.

5. The Struclure Gauge indicated in SOD shall not be violated under any circumstances
excapt for platform coping, designated operational structures such as platform screan
door/pate structures including structural suppont, hand railing in back-of-houss, platform
edgs, track access gates, the third rall conductor with its feeding arrangement, and suppant
structure for third rail and platform screen doorsigates ete.

B.  The vehicle Kinematic Envelope al wind spaed of 70 kmph shafl be applied for the platform
nmmhb@mﬂa.mm-mﬂﬂwmﬂm&d for Underground stations
within the confines of stalions. At all other locations. the Kinematic Bnvelope corresponding
to 100 mpnwmﬂshauhamuwmmmmsmmmm
and At-Grade sections (outside the station area) and 42 krph wind spead for underground
sactions (oulside the statian area), (*42kmph side wind represents 100 Fa gauge pressura
considered as buffating effect )

7. The speed of trains at platform on Elevated or At Grade Station shall be restricted 1o 40
KMPH when wind speed is more than 70 KMPH but less than 80 KMPH. Metro operation
shall be stopped when wind speed reaches 80 KMPH or more. Continuous recording of
wind speed shall be done al critical locations dafinad by the Metro agministration.

B. Maximum design speed Is 90 KMPH and operafing speed shall be B0 KMPH (except at
stations). Operating speed at slations shall be 70 KMPH. Operaling speed in depot shall
be 25 Kmph.

The operating spead on diversion lines at turnouts having:

(i Weldable CMS grossing (1 in 9) and thick web switch with 300 m radius of laad ctirve
rail shall be 45 kmph.

(i) Weidable CMS crassing (1 in 8) and thick web swi Lwith 180 m radius of lead curve

El-']!lll’i'lﬂn o Found in ordoer
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rail shall be 35 kmph,
(i) Weldable CMS crosaing (1 in 7) and thick web switch with 180 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
rall shall be 25 kmph.”

8. The Kinematic Envelope of Rolling Stock should not infringe under any circumstance. And
any Infringament to SOD should be condoned by Rallway Board,

10. Mo work/workmen/equipment are sllowed batween Vehicle and Struclure gauge during
operation of trains.

11. Flactrical Clearances should be measurad from Kinematic Envelope of rolling stock.

12. The train operation will be stopped in affected section by cantral control if any one of the
trains in LUP or DM 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.
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NN S nedule of Omansions (300)
nPrETRO

SCHEDULE OF DIMENSIONS (1435 mm STANADARD GAUGE)
INTRODUCTION

1. The dimensions given in this Schedule of Dimensions (S0D) are to be observed in all
warks on 1435 mm Standard Gauge unless prior sanclion has been obtained from the
Raiway Board through the Commissionar of Metro Rall Safety (CMRS) to execule works
which infringe this SOD.

2.  Any condonation in SOD parameters will require approval by Railway Board through the
Chief Cormmissioner of Railway Safely (CCRS),

3. The dimensions given in this SOD are applicable to At-grade, Elevated and Underground
seclions of the Bhopal and Indore Matre Rall Projects, which will have a 750Valls DC
Traclion system with Third rail bottom current collaction and track rail retum current. The
Rolling Stock shall be 2900mm wide and 4120 mm maximum height with sealed windows
and sliding doors, which shall all remain closed when the train is in motion.

4.  The Underground sections may be with Circular Tunnel or Rectangular Box or open cut {at
ramps) or of any other suitable shapa The Elevated sections shall be above ground
structures such as Viaducts. Both Undergreund and Elevaled ssctions shall have suitably
designed ballastless track, Direct Fixation Fastening (DFF) type. The Al-Grade section and
the Depot area may be with ballasted or ballaslliess track.

5. The Schedule of Dimansions (SOD) has been divided into five chaplers as under:

Sr.No | Description _Rm.-narlw
| 1 Chaptar-1 Genersal
2 Chapter-2 Stations
3 Chapter-3 Ralling Stock
4 Chapter-4 Electric Traction .
5 Chapler-5 Platlorm Sereen Doors / Gales

|'. ralmuneo 15- F'UUI'HJ s Qe
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1. CHAPTER-I: GENERAL

1.1 SPACING OF TRACKS:
.11 Minimum distance, ceritre to centre of tracks without any structure In between, for
Tangent [Straight) tracks for.
a) Underground section ' 3650 mm
b) Elevated seclion - 3750 mm
¢) Surface (At-Grade) sections (Ballasted section) ° 3800 mm

d) Surface (At-Grade) sections (Ballasliess section) : 3750 mm

Note: For minimum track centres distance on curves, refer Appendin-1 at Page no.
32

1.2 CURVES:
127 Minimum radius of eurvature (Horfzontal)
) Onmain tunning lines, other than stations:

)  Underground section: - 200m
i) Al-Gradeand Elevaled saotions: : 20m
b) Depot, Yard and other non-passengar Lines: 100 m
c) At Station Passenger Platforms : 1000m
1.21.1  The minimum transition length - 16m

1212  Length of straight between two transition curves should e minimum 25 m on
passanger lines and at locations where 25 m is not possible, commeon tangent point
shall be provided.

122 Check Rall / Restraining Rail: .

a) Check rallRestraining Rafl shall be provided on curves on main line whea radius
is 190 m {for SG) or less. Chack rallfRestraining Rail shall not be mandatory for
curves in depots, yards and non-passenger lines where speed is less than
25Kmph

b) The clearance between check/restraining rall end running rall shall be suitably
decided by metro depending upon study of track vehicle interaction.

.23 Cant & Canl Deficiency

8) Maximum permissible Cant (Ca) 125 mm
b)  Maximum desirable Cant (Ca) 110 mm
c) Maximum parmissible Cant defigiency (Cd) : 100 mm
d)  Maximum desirable Cant deficiency (Cd) . BS mm
e  Maximum Cant Gradlent : 1in 440
fy  Maximum Cant Excess (Ce) : 75mm
gl  Maximum rate of change of cant : S5mmyJsec
hy  Maximum rate of change-of cant deficiency - S8mmisec
)] Maximurmn lateral agceleration 0.55m/sec?
Examined & Found in order _\\
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1.24 Vartical Curve
a8} Minimum radjus - 1500 m
8)  Minimum length of verical curve - 20m
Note: No Vertical curve shall be provided in Platform area
13 GRADIENTS:
131 Maximum Permissible Gradient on mid-section {compensated) shall be 4%
Notes:
) There shall be no changa of gradiant in Iransition portion of horizontal curves.

i) The grade compensation for curvature shall be considered at the rate of 0.04%
per Degree of curve,
14 BUILDINGS AND STRUCTURES
The minimum horizontal distance fram the canlre of the track to any structure {excepl
for & passenger platform and the Thirg Rail) for heights above Rail Level on tangent
track on fevel or constant grade shall be as balow:
141 Underground Sections

1. Circular Tunnal

Sr.no. Height from Rail Level Horizontal Diw;m from G/ of track
i3 L. | Upto Rail 348 mm 1680 mm
i | At34e mm | 1554 mm |
iil. | 368 mm to 678 mm 1554 mm increasing to 1638 mm
iv. G;l:mm o B85 mm 1638 mm increasing to 1876 mm
f_v. 885 mm 1o 2884 mm 1678 mm increasing to 1728 mm B
vi. | 2884 mm (o 3320 mm 1728 mm
vii. | 3320 mm to 4084 mm 1728 mm decreasing to 1170mm
vili. | 4084mm to 4248 mm 1170 mm decreasing to 1040mm
b | 4248 mm to 4300 mm 1040 mm decreasing to 833 mm

Refer Drawing no. MPMRCL/GEN/SOIVUND-01 at Page no. 54
2 Rectangular Box Tunnel

[ Stno. | Helght from Ralt Leval | Horizontal Distance from CIL of track
| UptoRail 3B mm 1880mm

l i, | Atassmm 1554 mm

Iﬂl. ﬁmmhﬁ?ﬂmm 155i|yp.;lnmaingtn1aaﬂm I
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Sr.no. | Height from Rail Level Horizontal Distanca from CIL of frack
iv 578 mm to 885 mm 1638 mm increasing to 1676 mm
v, 885 mm 1o 2884 mm 1676 mm Increasing to 1729 mm
vi. 2884 mm 103320 mm 1729 mm
wii, 3320 mm fo 4064 mm 17129 mm-mmﬁﬁ?nmm
vili. | 4064 mm to 4248 mm 1170 mim decreasing to 1040mm
. | 4248 mm to 4300 mm 1040 mm decreasing lo B33 mm

Refer Drawing no. MPMRCL/GEN/SODIUND-03 &t Page no. 55
142 Elevated and Surface (At-Grade) Sections (Ballastleas Track)

o Height from Rail Level Horizontal Distance fram CIL of track
i. | From Rall Level to 348 mm 1730 rmm
fi At 348 mm 1730 mm deereasing to 16807 mm
B | 348 mm 10888 mm 1807 mm Increasing to 1698 mm
iv. | 888 mm o878 mm 1686 mm increasing to 1738 mm
v. | 879mm to 2874 mm 1?3ﬁmh&emlngtn1ﬂuﬂmm
wi. | 2874 mm to 3338 mm |1:Bﬂamm .
vil, 3338 mm to 4058 mm 1808 mm decreasing to 1374 mm
wll, 4058 mm lo 4350 mm 1574 mm decreasing to 1368 mm

Refer Drawing no. MPMRCLIGEN/SOD/ELE-02 at Page no. 63
143  Surface (At-Grade) Sections (Ballastad Track)

| Height fony Rl Level Harizental istence from CIL of track
i. | From Rall Leve! ta 348 mm 1742 mm
“.— 348mm 1o BS2 mm 1Tﬂ_mm incraasing to 1785 mm
iil, | B9%mm to 2031 mm 1765 mm increasing to 1833mm F
v | 2031mmto 3358 mm 1833 mm increasing to 1834 mm
¥, | 3356mm to 4080 min - 1834 mm decreasing to 1374 mm
vi. | 4080mm to 4350mim 1374 mm decreasing to 1386 mm
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Refer Drawing no. MPMRCL/IGEN/SODVATG-02 at Page no. 56
Notesfor1.4.1.142and14.3
i) Extraclearance shall be provided for curves as laid down at Para 1.7

i) The term 'Structure’ covers any item including light ones fike ladders, isolated
posls, cable sle. aracted alongsids the track.

il}  For passenger platform refertopara 22110223 of chaptar 2.
1.5 KINEMATIC ENVELOPE (KE}:
8)  For a Kinematic Envelope for level or constant grade (tangent track) oulside
Platfarm area, refer lo:
*  Drawing no. MPMRCL/GEN/SOD/ELE-01 at Page no. 48
. Orawing no. MPMRCL/GEN/SOIVUND-02 at Page no. 49
. Drawing no. MPMRCLUGEN/SODIATG-01 at Page no. 50

B)  For Kinematic Envatope for level or canstant grade (tangent track) in Platform
area for Elevated Al-Grade, refer to - Drawing no. MPMRCL/GEN/SOD/ELE
= 70 kmph at Page no. 51 and for Underground Platform, refer to Drawing no.
MPMRCLIGEN/SOD/UND - 70 kmph at Page no. 52.

1.6 STRUCTURE GAUGE (Except for Passenger Platforms);
181 Underground sections:

The Structure Gauge (Fixed Structure Line) outside platform area has besen amived
at by allowing minimum clearance of 100 mm to Kinematic Envelope for Underground
seclions.

a) For Stucture Gauge on Underground  Sections (Circular Tunnef) with
Ballastiess track for level and constant grade (tangent track), Refer drawing
no. MPMRCUGEN/SODIUND-01 at Page no. 54.

B} For mﬁauuﬂ on Underground Sections by cut and cover Tunnel or
ramp llastiess Track for lavel and constant grade (tangent track) Refer
drawing MPMRCL/GEN/SOD/UND-03 al Page no. 55. '

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

182 Elevated and At-Grade sections with Ballastiess Track.

The Structure Gauge (Fixed Structure Line) has been armived at aflowing a mini
clearance of 150 mm mmmmmwnﬁgmw;m;mm

a) For Struglure Gauge on Elevated Sactions and At-Grade sections outsida
stations with Ballasttass Track for lavel or car ant grade (tangent track) refer to

drawing number MPMRCLIGEN/SOD/ELE-0Z &t Pege an. 53.
Note: Extra clearances shall be provided for curves as laid down al Para 1.7.
1.6.3 Surface (At-Grade) section with Ballasted Track.
Emm{:mw;m Line) hauhaun arrived at by allowing a minimum
For Structure Gauge on At-Grads sections {outside stations) with baflasted track for
level and constani grade (langent ftrack). Refer lo drawing no.

f_‘:_::tmmed Found in order
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MPMRCL/GENISODVATG - 02 at Page no. 56,
Note: Exira allowance shall be provided for curves as laid down at Para 1.7,
1.7 EXTRA CLEARANCES ON CURVES:
Following are the extra allowances considered for Curves
Abbreviations used in Pars 1.7 :
'C' is the distance betwean centres of bogies in metres,
'C+' s the coach length In ‘metres’
'R' s the radius of curve verlical or horizontal in melres
‘Cs' Ia the Cant provided in ‘mm'
‘W js the helght from Raill Levelin ‘mm’ and

'G5 the distance betwean centres of heads of rails in *mm’. this value shall
be taken as 1507 mm.

1.74 Inslde of Curve:
A. Curvature effect
a)  Mid throw at the cenira of the Vahicle = V (in mm) = 125 CY/R

b)  Lateral shift due to gauge widening on curvas, Is 8 mm for curves sharper
than 500m radius and 5 mm for curves of radius S00m to 1000m.

€)  Latargl ghift for nosing is 28mm for ballasted track and ballastiess track,

For values of curvalure effect,

] For At-Grade (Surface) Sections — Ballasted Track refer Appendix — 24 al
FPage no. 33 and Appendix — 2B at Page no. 34.

i) For Tunnel, Elevatsd and At-Grade (Surface) Secfiohs — Ballastiess Track
refer Appendix — 2C at Page no. 35 and Appendix — 20-at Page no. 35,

ummmﬂzammmmmhmwmmemmr
Underground, Elevated and At:Grade Seclions with ballastiess track for
tengent track (and as a result, atso includad in Structure Gauge) which shall
be subtracted from the total extra allowance worked out as &t Para 17.1(A)
above if the value of mid throw (V) 8 equal to or greater than 28 mm.
However, If the value of mid rsw (V) i less tian 28 mm, the curvature
effect shall be due 1o widaning of the gauge only (mid throw minus 28 mm
shall be laken aszero),

B. Clearance for Cant:
a. [11] Elavated and ; ong:
The lean 'L’ due to Cant at any paint at helght 'H' above Rail Level Is ai
by:
L = Caxh/ G Lail in mm),

[‘xamum & Found in crder
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Where, G =1435 +¢ =16507 mm
‘e’ being the rail head width, and ‘Ca’ being the Cant.

Values of Cant effect on Structure Gauge for inside of 2 curve with only
the Cant effect, as shown in MPMRCLUGEN/SODIGEN-01 at Page no. 45
is as under;

)] For At-Grade (Surface) Seclions - Ballasisd Track refor
Appandix - 3A at Page no. 37.

iy  For Elavated and At-Grade (Surface) Sactions. Ballastiess Track
refer Appendix - 38 at Paga no. 38

i} For Box Structures of Underground Seclions- Ballastiess Track refer
Appendix - 3C at Papa na. 39
b. rizul L

In the caze of Circular Tunnel, the Cant is provided by raising the outer rail
and sultably shifting the centre of the Circular Tunne! towards inside of
curve and upwards. This has the same effect a8 assuming rotation of the
Circutar Tunnet aboul midpoint of log inner rail resulting in shift of Tunnel
cenire faterally towards inside of curve and also vertically upwards,

For values of horizontal and vertical shifts of santre of Clrtular Tunnal for
different values of Cant, refer to Appandix — 4 at Page no. 43 and drawing
no. MPMRCL/GEN/SOD/UND-04 al Page no. 57.

g. Clearance =] | Curve (Vertical

a) Verical Throw V1 and V2 (in mm) for verical curves shall be
caiculated as balow:

V1 (with vahicle centre in sag or vehicla end on summit)

=125%C /R
V2 {with vehicle canlre on summit or vehicla end In sag)
= [128xC, | R} - [125 ¢ €° 1 R} :
b)  Valuas of Vertical Throw V1 and V2 due to vertical curves of different

radil are shown in drawing no. MPMRCLIGEN/SOD/GEN-02 st Page
no. 46.

172 Dutslde of Curve:
A. Curvature effect:
a) Endthrow at the end of vehicle = Vs (it mmi)

=[125% O IR] - [125x € IR}

b} Clearance due o gauge widening on eurvesis 9 mm for curves sharper
than 500 m ratius and § mm for curveés of radius between 500 m upto
1000 m,

¢ Additionsi clesrance due o noging, due to gauge widening to be
considered for curves sharper than 1000 m radius.

d} Forvalues of curvature effect, refer io:

Examinedyd Found in ordsy
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) ForAwGrade (Surface) Sections — Ballasted Track refef Appendix —
2A at Page no, 33 and Appendix — 28 &t Page no. 34,

)  For Underground, Elevated and Al-Grade {Surface) Sections —
Ballastless Track refer Appendix — 2C at Page no. 35 and Appendix
= 20 at Page no. 38

B. Clearance for Cant:
a)

lergrewnd {Box Structure), Elavated and Al-Grade see) Saclions
The lean 'L’ due to Cant at any point at height 'h* above Rail Level is given
by:

L = (=) Ca x WG (all in mm}, where G= 1435+, ¢ being the rail head witth
(negative sign Indicates relief due to Cant or reduction in clearance
required)

Note:

Full refief for lsan due o cant (Ca) is o be taken into account oniy for
caloulation of rack spacing without any struciure between tracks. In cass
thare is a structure adjacent lo track, rellef for lean is to be taken into
account only if the cant provided is greater than S0mm and shall be fimited
to-a value = (Ca-50) x hig.

Values of cant effect on Structure Gauge on Inside and outside of curve

vﬂthW!huwﬂﬂ&ﬂastmindmwingm.
MPMRCLIGEN/SQD/GEN-01 at Page no, 45

i) For Ballasted Track sections refer Appendix — 34 at Page no. 37,

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

iif) ForBoxstruciires of Underground sections (Ballastiess Track) refer
Appandix—3C at Fage no. 38,

b) Circulsr Tunneis

In the case of Circular Tunne), the cant is provided by raising the outer rail

and suitably shiffing the centre of the Circular Tunnel towards inside of

curve and upwards, This has same &ffect as assuming rotation of the

Cireular Tunnel about mid-point of top of inner rail resulting in shift of

Tunnzl centre laterally towards Inside of curve and also vertically upwards.

For values of horizontal and vertical shifis of centre of Cireular Tunnel for

different Values of cani, refer to Appendix - 4 at Page no. 43 and

MPMRCLASEN/SDD/UND-04 at Page ne, 57.

€.  Clearance for Vertical curve (Vertical Thraw): g
The provision at Para 1.7.1 (C) abive shall be applicable in this case lso. /qnﬁ’/u-m?
18 MINIMUM TRACK SPACING ON CURVES: (S
Undarground, Elevated and At-Grade (Surface) Sactions =\

The worst case will be when the end of a bogie carriage on the inner track Q\
nﬂpﬂﬂitﬂ‘ ﬂlﬂﬂﬂfﬂmﬂfﬂﬁhﬁﬂrﬂﬂmﬂnﬂmmﬂw IF&0
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1.81 Without any structure between tracks:
The minimum frack spacing on curves without any structure between tracks shall be
the sum of the following:
a) (E+F)
Where, E is the harizontal distance from verfical axis of cantre line of canted track
to canted Kinematic Envelope on inside of curve at a height ' (from Rail Leval)
for a given cant

F is the horizontal distance from vertical axis of cenire line of canted track to
canted Kinematic Envelope on outside of curve at a height ‘h' (from Rail Lavel)
for a given cant,

Refer Drawing no. MPMRCL/GEN/SOD/GEN-03 at Page no. 47.
B} T1(Edralatersl clearance due to curvature on inside of cune}
¢} T2 (Extra lateral clearance due it curvature on Ouiside of curve)

Minimum clearance between adjacant Kinematic Envelopes Is stiputated as
below:

] 300 mm for Under-Ground Sections

iy 300 mm for Elevated Sections

i) 300 mm for Surface (Al-Grade) sactions
Notes:

i} The value of 'F, calculoted from the formula iz at drawing no.
MPMRCL/GEN/SODIGEN-03 at Page no, 47 includes full relief due to
Cant

i} The sum of 'E'and *F for sam height (which are with canl effect anly),
shall be the maximum of valies calculated for various helghts from Rail

Level.
For values of E, F, T1 and T2, rafer {a the Appendices as shown below,
ﬁ: Sections ForE&F For T18 T2 |
Elevated, Appendik3Eat | Appendix 2C at Page no, 35 |

1 | Underground & At- -
Grade (Ballastiess) Page no, 41 Appendix 2D at Page no. 36 :

| s :Suﬁnm{m-amm} | Appendix 30 gt Appendix 2A at Page no. 33
: | Ballasted Section | Page no. 40 Appandix 2B at Page no_ 34
I —

1.82 With a Structure betweon adjacent tracks

The minimum track spacing on curves with & struclure between tracks shall be the sum

of the following:

a)  [E1+T1) Minimum clearance Lo the structure from centre line of track on inside
of curve (lor outer track)

Examined & Found m ordar
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1.8

b)

c)

(F1 + T2) Minimum clearance to the struclure from centre line’ of Irsek on
outside of curve (for Inner track)

Width of structure between adjacent tracks (measured acrossihe iracks).

Where, E1 is the horizontal distance from vertical axis of centra line of canted
track 1o canted Structhure Gauge on inside of curve for a given Cant,

F1 s the horizontal distance from vertical axis of centra line of canted track to
canted Structure Gauge on outside of curve for a given Cant,

T1 Is extra [atara| allowance dus to cunvature on inside of curve.
T2 Is extra lateral aliowance due to curvature on ouiside of curve.

Notes:

iL The values of E1 and F1 for a given Cant C;, shall esch be the maximum
of values at differant heights of structure from Rall Level. In case the cant
provided is greater than 50mm on inner track, the valus of F1 shall be for
the cant of (Ca - 50) mm. In case the cant provided is 50mm of less on
inner track, the value of F1 shall be for ZEROQ Cant.

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

Forvalues of E1,F1, T1and T2, nefer 1o the Appendices as shown below.

Sr. fi. Ssctians ForE1aF1 | ForT1&T2

Underground Rectangular | Appendix 3C at  Appendix 2C at Page no. 36
Box Tunnels (Ballastiess) | Page no. 38 | Appendix 2D st Page no. 38

Elevated & At-Grade . Appendix 38 at | Appeft&ih: 2C at Page no. 35
(Ballastiess) | Page no. 38 Appendix 2D at Page no. 36 |

|

Surface (At-Grade) I 'me Em"d%? 3 | Appendix 2A st Page no. 33 |
1
|

Ballasted Section ‘Appendix 28 at Page no, 34

WALKWAYS (UG section) TOECT
Minimum clear Width of Walkway : 810 mm [,f/f_:? f"
Minimum Height of Walkway o - 1000 mm \ N \
Maximum Height of Walkway © 1200'mm 3
Note: Extra clearance to walkway shall be provided for curves, as laid down at Para

1.7
N
i)
0y

iv)

= D

Walkway shall not infringe the Stnucture gauge
Maximum and minimum heights of walkway on curves are above inner rail.

Ni structure, other than signalling and minar sgnalling telecom eguioment post,
shall be parmitted within the minimum widlh of walkway.

Minimum clearance to walkway at the nearest adge from kinatle envelope shall

Cxanmimog
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be of 100 mm for underground section.
1.10 DERAILMENT GUARDS:

1.10.1  Dersiiment Guard should be provided on Insidefoutside of running rail on viaduct
a5 well as in tunnel and at grade section at locations specified. by the Metro
Rallway. In tunnel, the deraliment guard should preferably be provided inside the
track so that it permits less sway of coach towards tunnal wall In case of derallmeant

Note:
Logatian for providing Deraflment Guard in singie track tunnel;

1y Entry of tuninel: 200 m from lunnel portal outside the tunnel lo 50 m inside the:
turuned,

i Exit of tunnal: 50 m from inside of tunnel portal to 200 m oulside the lunnal

i) Incurved track having radius of 500m or less including transition porfion but
excluding focations where check rail s provided.

W) Covering locations of all-important installations e.g. locsiion of any sub-
station or hazardous structures inside'thelunnal, elc. damage to whichin the
assessment of malro rail administration can result into serious loss of life or
and infrastructure as a result'of derallment in unnel,

vl  The above is subject to the condition that metro raitway shall carry out the rsk
essessment analysis for deraiiment in tunnals and ensurethat the maintenance
practices in the maintenance manual are-as parthe risk assessment mitigation
plan.

1102 The lateral clearance between (he running rail and the derailment guard shall be
210£30mm. 1t shall not be lower then 25 mm below the top of the running tail and
should be clear of the rail fastenings to permit Instalistion, replacement and
maintenanca
Note:
in case of Double Resillent Base Plate Assembiy fastening system as approved by
Ministry of Railways (MoR), the lateral clearance betweea running rell and the
derailment quard shall be 250420 mm. This fastaning system, I used in twnnel having
mullipls tracks, KE of adjacent tracks is nol lo be infrirged so long a5 the Whee!s of
any deraiied vehicles are within tha main rail and the derailment guard.

1,103  Derafiman guard shall be designed such that In case of derailment

] The Wheals of a derailed vahicle under crush load, moving st maximum speed
are retained on the viaduct or tuniiel.

i)  Damage to track and supporting struclures is minlmumn,

Ex uminej Found in order
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2 CHAPTER -II: STATIONS
24 ' SPACING OF TRACKS AT STATIONS:
Miniimurn Spacing of tracks at station on straight and on curve of radius of 1000 m and
fiatter, without any structure batween adjoining tracks for.
a)  Under Ground Section : 3650 mm
t). Elevated Section - 3750 mm
" ¢} AlGrade Section (Ballasted Track) : 3800 mm
d) At-Grade Section (Ballastless Track) . 3750 mm
22 PLATFORMS:
221 Mirimum horizontal distance from centra of track to face of passenger Platform coping
(baliastiess track):
! &) UnderGround Station 1516 mm }_ (A)
b) Elevatad Siation/At-Grade : 1530 mm
222 Maximum horizontal distance from cenire of track 1o face of passenger Platiorm
coping (ballasliess track)
a) Under Ground Station 1525 mm (B8}
b)  Elevated Stalion/AtGrade - {540mm
Notes:
i) Platform faces shall be flared away smoothly from the centre line of the track at
either end for a distance ¢f 1500 mm soasto give from canire of track a
dimension: X
« 157545 for Under Ground and Elevated Stations.
«  1580'¢ 5 for Surface (A+-Grade) Stations.
") Foradditional clesrance for platiorms on curves, refar fo Para 2.7,
i) Minimum and Maximum distances spedified al Pare 2.2.1 and 2.2.2 are for 2800
mm wide Rolling Stock. The distances (A} and (B) shall be adjusled with the
variation in width of Roliing Stoak.
223 Height above Rall Leval for passenger platform.:
Matcirmum Minimum
a) AlGrade 1085 mm 1075 mm --—-..
b} Eiw&lnﬂﬁ.lndmﬁrﬁumi 1095 mm 1085 mm f /,..-\ \
224 Horzontal distance

Examinadal Found in order
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B}  Minimum horizontal distance of any ‘continuous’
Struciure on a passenger platform from the edge of ! 3500 mm
coping withiwithout platform scresn doarigate.

Note:

) Thesiruciure on the platform s treated a5 ‘isolated’ if the length of structure along
the platform is 2000 mm or less. Any structure having a length exceading 2000
mm is reated as ‘continuous structure’ except for platform screen doors and Its

* Bupparts.

il The clocks/mimors/ CCTW LEDILCD 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 top of platform. CCTVILEDILCD, PIDS etc.
suspended from the Roof of Statlon shall to be adequataly secured and a safety
iuupislnbmuﬂﬂﬁrﬁmmdhﬁdmmﬂfaﬂtﬂndmm
arrangement

i)  Ne fixed structure should Infringe the Structure Gauge except for designated
railvay operational structure, Designaled railway operational structures Inciude
maﬁmmmm,mmmmmmmmmwmmm.mu
mm.mmmmwmahnuwmm
the Kinematic Envelope under any circumstances.

v}  The Platform Screen Gates/Doors (PSGIPSD) may be installed at platform as
per design of Original Equipment Manufacturer (OEM) of PSG/PSD but shall
hamanunimupmoﬁﬂmfrmxmmﬁmem

vl For platform structure setting-out dimension at stations, refer to:

Figure No: MPMRCLGEN/SOIVELE.GS  at Page no. ‘58 and
MPMRCL/IGEN/SODVELE-05 &l Page no. 80 for Blevated/At-Grade Stations with
side platform without and with Platform Sereen Gales respectively.

Figura No: MPMRCUGEN/SODVELEO4 at Page no. 59 and
MPMRCL/GEN/SODVELE-OB &t Page no, 81 for Blevated/At-Grade Stations with

Island platform without and with Platfarm Screen Gates respactivaly.

Figure No: MPMRCLEEW at Page no. B2 and
MPMRCLIGEN/SODIUND-0T at Page no. 64 for Underground Stalions with side
platform without and with Platform Scresn Doors respectively.

Figure -No: MPMRCUGEN/SODMAIND-06 at Page no. 83 and
MPMRCLIGEN/SOD/UND-08 at Page ra. 65 for Underground Stallons with
island platform without and with Platform Streen Doors tespectively,
vi)  There shall be no super elevation and gauge widening an passanger platform
lines.
225 For Structure Gauge at stations, refer (o Figures 85 under:

€ ::.mmud;r-nuua W aordor
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nﬂ “ Bhopa! and Indore Meto Rall Syslom
Soehaduls of Dimonsions (300}
HMPHRETRO
"For Elevated and At-Grade Stations | Drawing no.
a) | (Side platform) withiwithout platform MPMRCOLIGENISOD/ELE-03 at Page
soreen gate no, 58 and ELE-05 at Page no. 60
| | For Elemlm:l and AtGrade Stations | Drawing no.
b) | (island piatform) with/without platform MPMRCLIGEN/SODVELE-O4 at Page
| | soreen gate. no. 50-and ELE-08 at Page no.61
' - X Drawing no.
| |For Underground Stations  (Skde | yoyney jcEn/SODUND-05 at Page |
l € E’u‘f:'"“} withivithout platform screen | . g5 5nd UND-O7 at Page no. 64
| |
For Underground  Stations  (island Cirawing no.
d) | platform) withiwithout platform sereen | MPMRCL/GEN/SODIUND-06 at Page
| door | no. 83 and UND-08 at Page no. 65 |
226  For Kinematic Envelope on platiorm at siation, refer for Elevated / At-Grade, Drawing
No. MPMRCLIGENISOD/ELE - 70 kmph at Page no. 51, for Undarground drawing No.
MPMRCLGENISODIUND - 70 kmph at Page no. 52.
23 TRACK GRADIENTS IN PLATFORMS:
231 Track gradientin platform
a)  Maximum Gradient : 1in1200
by Desirable : Level
¢) Exceptional Gradient 1 1in 400
Nole:
1. There shall be no change of gradein platiorm track. .
2. Any steeper gradient than 1;hfmwuplu&mp1hnalgmmmu!1 in
mﬂﬂmm'mm-mmmmamm by
Managing Director in consultationwith the Head of Safety Nominated by Metro
Rail Authorily. P DILToN
232  Maximum permissible gradient on turdouts. (=
a) On Ballasted Track t 0.25% |
b) On Ballastiess Track : ~3.00% i >
Note: \‘_:__?3,,,
i) Thereshall be no change of gradient {Le. vertical cunva) on and within 15 m
(desirable) and 3m (minimum) of any tumout on Ballastless track In case of
Ballasted irack, there shall be no change of gradient on and within 30 m of
any{urnoul
i) Thereshall be no horizontal curve within 15 m (desirabiz) and 3 m {(minimum)
of any tumout on Baliastiess Track and 30 m of any tumout on Ballasted
Track.
i) Turnouls shall normally be instafled on straight track. In exceplional
situations, tumout may take off from a curve provided that the radius of the
5:-‘..%“-' L—"—“-‘-H-l‘ll : g T
ot = Page 230t 70
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Schedule of Dinensions (S00)
RPFETED

lead curve (maln line as well as diverging ling) is not less than 190 m. The
nngaﬂnhiﬂtynfmﬂhgﬁm&nnmuhtummﬂsmuﬂhﬂmﬂadhyﬁmmﬂlm
stock supplier and confirmed through oscillation trials, and a suitable spesd
restriction should be impesed on the main and / or diverging line based on
track geomelry and olher considerations, if required. In case of turnout
installad on curved frack, the minimum distance for commancament of
verlical gurve or another horizontal curve shall be 15 m for Baliastiess track.
Turnout shall net b laid on ransition curve.

) The limit of turnout for the above purposes shall be taken from the Stock Rall
Joint (SRJ) 10 end (1.e. heal) of the crossing for Ballastiess track. For Ballasted
track, It shall be from the SRJ to the last comman sleaper behind end of the
crossing.

V) The maximum parmissible gradient on turnoul and the location of tumout with
respect lo verticaliharizontal curves in vicinity shall be ensured by Metro
Authority that the Rolling Stock Is fit to negotiate these gradients.

vi} The sbove stipulations shall 2lse ba applicable Tor the twumout to be laid
outside station lirmit, i any.

24 INTERLOCKING AND SIGNAL GEAR:

Maximum height above Rall Leva) of any pan of interlocking or signal gear on elther
side of centre of track falling within the stnicture gauge limits shall be as under, subject

to the restrictions a8 par Note below
a) | InUnder Ground Stations
From cerire of track to 1610 mm 0 mm

Beyond 1610 mm from centre of track up by 1705 mm 250 mm

b) | InElevated Stations

From centre of frack up to 1810 mm 0 mm

Beyond 1610 mm fram eentre of track up to 1755 mm 260 mm

c)

From centre of track up to 1810 mm omm

Bayond 1610 mm from centre of track up to 1880 mm 250 mm

NmamMMmlhmmqmmmhmwﬂnﬂmammt
raiis of crossings leading 1o snag dead ends, or such parts of signalling gear as are
required to be actusted by the wheals, no gear or track fittings shall project above rail
tavel for a distance of 1150 mm on either side of centre of track.

25 Puoints and Crossing:
251 Maximum clearance of check rail opposite nose of crossing - 42 mm

: Page 24 of 70
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nf n Bhopal and Indore Metro Rail System
Schedule of Dimensions (SOD)
MPEHLTRG
252  Minimum clearance of check rall opposite nose of crossings 36'mm
253 Maximum clearance of wing rall at nese of crossing : 43 mm
2.5:4 Minimum clearance of wing rail &t nose of crassings : 41 mm
255  Minimum clearance between toe of opan swilch and stock rail - 160 mm

258 On passénger lines, minimum radius of lead curve for siip points, lumouts and diamond
crossings shall be of the following types.

a) 1in8lWwmouts 180 m radius
b} 1 in 7iumouls : 140 m radius
¢) Scissors cross-over af 1 in @ type consisting of 4 tumouts and 1 diamond crossing

d) Scissors cross-over of 1 in 7 lype consisting of 4 furnouls and 1 diamond

crogsing.
257  On Depot lines and other non-passenger lines the tumouts and diamond crassings
shall ba of the following types or flatter:
Minimum angle of cressing (erdinary):
al Vin7 typelurnouts - 140 m radius
b)  Scissors cross-averof 1in 7 type consisting of 4 turnouts and 1 diamend crossing
g) 1in 7 derailing swilshes - 140 m radius

2538 Diamond crossings not to be fiatter than 1in 4.5
Note: The above restrictions shall not apply to moveable diamond crossings ﬁ

o %\
258 Minimum length of longue rall : 10,000 mm f ?(;le o j
26 SUPER ELEVATION AND SPEED ON CURVES WITH TURNOUTS OF \"
CONTRARY AND SIMILAR FLEXURE: \ 2
261  Main Line: Nitay 57

s

Subject to the pemmissible run through speed based on the standard of interiocking,
the equiliorium super elevation, calculated for (he spead of the fastest train may be
reduced by a maximum amount of Gant Deficiency permitted without reducing
speed on the main line.

262 Tumaouts:
a) Curves of contrary flexure:

The equilitrium super elevation (s) in mm should be = {(1435 < ¢) / 127} (V2 |
R}

Where, ¢ = Rail head width, R = radius of turnout in matres and V is speed on
turmout in kmph, The permissibla negative super slevation on the tumout (which
is also the acfual super elevation of the main ling) may then be = (Cant deficlency
-8’} in mm.

bl  Curves of Similar flexure:

The question of reduction or otherwise of super elevation on the main fing In
order to keep the cant deficiency on turnout frsck within limits for the speed

nines-SHoTTRT T OTOOT
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ﬂ ﬂ ﬂ Bhapo! snd Indore Mafro Rad Syatem
doe i Soheduis of Dimensions (S00)

permitted on turnout track must be determinad by the adminkstration concemad.
In the case of a reverse curve close behind the crossing of a turnout, the super
elevation may be run out af the maxdmum of 1 min in 440 mm,

27 ADDITIONAL CLEARANCE FOR PLATFORMS ON CURVES:
Theadditional clearance for platforms on curves isto be provided as under:

On ingide of ourve: - Mid Throw

Cn outside of curve - End Throw

The additional ciearance for platforms on curves is shown in Appendix - 5at Page no.
4a

Note:

{1 As the minimum radius of horizomal curves for station passenger platforms
line is 1000 meatre, there will be no super elevation and gauge widening st
stations on passenger platform lines,

(i)  Platforms located in curve shall be fitted with a gap filler wherever necessary
to maintain the Maximum stepping distance (between platform and car body
ficor) at platform as 76 mm in Horizontal direction and 50 mm In Vertical
diraction. The gap filler shall be of elastic nature and Aexible to- allow train
contact without any adverse affect on passenger safely and stability of trains.
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NI P Sanads of Binansions (S00)

MPEMETEO

3 CHAPTER-IIl: ROLLING STOCK
a1 PASSENGER ELECTRIC MULTIPLE UNITS:
31 Coach Dimensions:
a) Maximum Langth of Coach body (including end fairings): 219658 mm

b) Maximum length over couplers 22600 mm
6)  Maximum width of the vehicle : 2900 mm
d) Maximum Height of the Coach body : 4120mm
3.1.2 Disiance betwean Bogie cenlrés - 14800 % 200 mm
a) Length of rigitt Whee! base for single bogie. ¢ Z200to 2600 mm
B  Maximum distance between any two adjacent
axles i 12800 mm

313 Kinematic Envelope:
3131 Kinematic Envelape for level tangent track excapt for passenger platform;

=  Forunderground ballasiless track, refer drawing nn.
MPMRCUGENSOIVUND-02 at Page no. 49,

» For At- Grade & elevated sections, ballastless track, refer drawing no.
MPMRCLIGEN/SGDIELE-1 at Page no. 48.

3.1.32 Kinematic Envelope for level tangenl track passenger platform (for Underground, Atl-
Grade and FElevated sections. ballastless track) refer drawing o
MPMRCL/GENISODIUND - 70 kmph at Page no. 52 and MPMRCLIGEN/SOOVELE -
70 kmph at Page no. 51.

314 MNet Minimum Clearance sbove Rail Level undger
dynamic condition of fully loadad vehicle under
worst condition®™ for bogie and axde mounted
equipment exciuding Current Collection Device
(CCD) and Obstacle Detection Device (ODD)
gfter considering up to 25mm projfection of
Check raits, wing-ralls and upsiznd above Rall
Level.

Note:

* The Current Collection Device (CCD) in worst condifion (with the deflaction of primary
springs and with maximum tread wear) in retracted position shall have 3 net minimum
clearance of 25 mm above Rail Level

** The 'worst condition’ means that it is with maxienum deflection of Primary
suspension with Maximum tread wear,

315 Minimum Clearance sbove Rail Leval under
dynamic condition of fully loaded vehicle under
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Bhopal and Indore Malro Rail System
ﬂﬂ ﬂ Sphodule of Dimansions [500)
HEHMETRD
33
a) Maximum Height of coupler above Rail
Level, for an unloaded vehicle, : B16mm
by  Minimum Helght of ecupler abave Rail
Level, for a Joaded vehicle. : T40 mm

3.2 LOCOMOTIVES AND ENGINEERING SERVICE VEHICLES

Ciher items of rolling stock, viz. shunting locomotives, inspection cars, amergancy re-
ralling van, rackmachines, etc., used on this Metro System (running lines) will conform
at their maximum operational speed with the Kinemalic Envelope of the Passenger
Electric Multiple Units as shown in:

For Underground refer drawing no. MPMRCLU/GEN/SOD/UND-02 at Page no. 48.

For At-Grade and elevated sections refer drawing no. MPMRCLIGEN/SODVELE-D1 at
Page no. 48.

For Surface (At-Grade) sections for baliasled wack mefer drawing no.
MPMRCL/IGEN/SODVATG - 01 at Page no. 50,
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! Stchadule of Dimensions (500
MPRETED
APPENDIX -1 |
PERMISSIBLE SPEED, CANT AND MINIMUM SPACING ON CURVES
BALLASTLESS TRACK ON UNDERGROUND (TUNNELS) &
ELEVATED SECTIONS AND BALIL ASTED TRACK ON AT-GRADE
SECTIONS
(REFERENCE PARA 1.1)
Minimum distance bstween adjacent,
tracks
Radius of
Curve Cant Perm Ballastless Balinated
Specd
Underground El;v:;ad At-Grade
m mm kmph mm mm mim
= 3000 158 a0 3700 3800 3850
2800 15 80 3700 _ 3800 3850
2800 15 8O 3700 3800 3850
2400 20 80 3700 3800 3850
2200 20 80 avoo A800 3ASD
2000 20 80 3700 3200 3850
1800 20 [=1e] 3700 3800 3850
1800 25 B8O 3700 3800 3850
1700 25 80 3700 2800 3850
1600 25 80 S0 3800 | 3850
1500 ao 80 3700 2800 3850
1400 |30 B0 5700 3800 3850
1300 20 a0 ST00 2800 BE0
1200 as ao 3700 3800 3850
1100 35 80 3700 3800 3850
1000 A0 a0 3700 3800 3850
850 40 BO 3700 3800 3850
S00 45 [=1s] aroo A800 385
850 B 45 Y B0 37o0 3800 3850
BOD 55 80 3700 38ao 3850
750 55 [=]e] 700 800 3850
700 55 &80 3700 3800 3850
550 85 80 3800 3850
500 B5 8o 3 280D 3850
550 as 80 3750 3800 3850
500 85 850 3750 3850 3800
450 80 3750 2800 _32850
400 1056 ‘BD aguo 2900 3950
350 125 80 BHOD 3s00 3850
300 125 75 3850 3850 4000
250 125 85 3800 4000 4050
200 12s B0 G50 4050 4100
175 125 55 A 4100 4180
150 125 50 rA 4150 4150
120 125 45 [ 4150 4150
100 125 40 NA 4250 4250
Noles
1. The track spacing shown In the tatle above is without any
columnistructure batween two tracks and Is with equal cant both for outer
and inner tracks.
2. The table above is not spplicable to Platform tracks.
3 Figure for any intarmediate radius of curvalure may be obtained by
sdopling the value for sharpsr auree. &
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4 CHARTER - IV: ELECTRIC TRACTION
41 Electric Traction - 750 V DC Third Rall with bottom current collection;
£11 Elactrical Clearances for At-grade, Elevated and Underground saction:

a)  Minimum haight from Rail Leveito
current coliecting surface of the

Canductor rail. : 148 mm
b) Maximum height from Rail Lavel to ‘

current collecting surfaca of the

Conductor rail including wom-out

condition. : 164 mm

412

a) Distance of cenire fing of the Conductor rail : 1445 - 1480 mm (Designed
from the track cenire valug +/- 5 mm)

413 Minimum clearence between {he boltom af

the shroud and the battom of the Conduatar
Rail. 18 mm

414 Maximum distance betwaan the centre line of
the Conductor Rail and the quter edge of the
shroud structure. . 91 mm

4.15 a) Minimum clearance betwean live paris of
third rail and the structure in static and

dynamic conditions. ! 25 mm
b) Minimum clearance betwesn live parts of
Condustor Rail and vehicie body. ;28 mm

Note: General arrangement drawing far “Third Rail Current Collection arrangement’
indicating all the clearances méntioned in Chapter-4 naed to be altached for
raference as shown in Fig No MPMRCLIGEN/SQLVTR-01 at Page no. 70 of 70.
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HPNETRO

5 CHAPTER-V: PLATFORM SCREEN DOORS/GATES

BA Platform Screen Doors and Gates setling out:

5.1 Minimum Platform Screen Door width . 2000 mm
612 Minimum Platform Screen Door height from Platform level © 2150 mm
51.3 Minimum Platform Screen Gate height from Platform lavel 1500 mm
514

a)  Minimum Pistform Screen DoorlGale pangl offset from tangent track

centre fing : 1600 mm
b)  Minimum Platform Scresn Door/Gate threshold offset from irack centre lina
N Underground station : 1666 mm
) Elevated Station/Al-Grade . 1570 mm
515 Statien Platiorm (Finished Floor Level) helght fram Rail Leveal
Ballastizss Track - 10802 5mm

Note:

i} Assumed +- 300 mm Stopping accuracy

i) Piatfarm Screen Doors at stalion on curves shall be considered separately taking
into account the additional clearance a5 per Appendix-5.

i) Platform screen doors are considersd 88 designated rallway operational
siruciures. Tharsfore, Platform Scresn Doors may infringe the struclure gauge,
but does not infringe the kinematic envelope over platform line and having
minimum clearanca of 10 mm from Kinematlc Envelope to Platform Screen Door.

iv) The defiector (If provided) atiached to the boltom of the sliding door shall be
designed in arder not 1o protrude beyend the doar threshold.

518 For static and Kinematic Envelope for station in Undearground section with Platfarm
Screen Doar, refer Drawing no. MPMRCLIGENISODIPSD - 01 2t Page no. 66

1.7 For Static and Kinematic Envelope for Elevatad and At-grade stations wilh Platform
Screan Gate, refer Drawing no. MPMRCL/GEN/ASOONFED - 02.at Page no. a7
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! Stchadule of Dimensions (500
MPRETED
APPENDIX -1 |
PERMISSIBLE SPEED, CANT AND MINIMUM SPACING ON CURVES
BALLASTLESS TRACK ON UNDERGROUND (TUNNELS) &
ELEVATED SECTIONS AND BALIL ASTED TRACK ON AT-GRADE
SECTIONS
(REFERENCE PARA 1.1)
Minimum distance bstween adjacent,
tracks
Radius of
Curve Cant Perm Ballastless Balinated
Specd
Underground El;v:;ad At-Grade
m mm kmph mm mm mim
= 3000 158 a0 3700 3800 3850
2800 15 80 3700 _ 3800 3850
2800 15 8O 3700 3800 3850
2400 20 80 3700 3800 3850
2200 20 80 avoo A800 3ASD
2000 20 80 3700 3200 3850
1800 20 [=1e] 3700 3800 3850
1800 25 B8O 3700 3800 3850
1700 25 80 3700 2800 3850
1600 25 80 S0 3800 | 3850
1500 ao 80 3700 2800 3850
1400 |30 B0 5700 3800 3850
1300 20 a0 ST00 2800 BE0
1200 as ao 3700 3800 3850
1100 35 80 3700 3800 3850
1000 A0 a0 3700 3800 3850
850 40 BO 3700 3800 3850
S00 45 [=1s] aroo A800 385
850 B 45 Y B0 37o0 3800 3850
BOD 55 80 3700 38ao 3850
750 55 [=]e] 700 800 3850
700 55 &80 3700 3800 3850
550 85 80 3800 3850
500 B5 8o 3 280D 3850
550 as 80 3750 3800 3850
500 85 850 3750 3850 3800
450 80 3750 2800 _32850
400 1056 ‘BD aguo 2900 3950
350 125 80 BHOD 3s00 3850
300 125 75 3850 3850 4000
250 125 85 3800 4000 4050
200 12s B0 G50 4050 4100
175 125 55 A 4100 4180
150 125 50 rA 4150 4150
120 125 45 [ 4150 4150
100 125 40 NA 4250 4250
Noles
1. The track spacing shown In the tatle above is without any
columnistructure batween two tracks and Is with equal cant both for outer
and inner tracks.
2. The table above is not spplicable to Platform tracks.
3 Figure for any intarmediate radius of curvalure may be obtained by
sdopling the value for sharpsr auree. &

:':.E;.‘-..I‘.I.I'.-'_'t o Faning § t
i O ordor

B I‘.-'-.-"-:-'\\. 33

.
AEIN, Simp - B
BT L e s p SRl R el e pA R e b b e

PP T RNy SRR N ST TRRRR T v L RN T qee o e P v A g o A T ALY T PER ey S e St R PR



File No. 2019/Proj./MPMRCL/SOD/BHOPAL-INDORE/30/14 (Computer No. 3291968)

1366705/2023/0/0 DD(Project)

Gn

Schaduls of Dimensions (SO0
APHMETSO
APPENDIX -28
EXTRAHORIZONTAL CLEARANCE ON CURVES (CURVATURE EFFECT)
AT-GRADE (SURFACE]} SECTIONS (BALLASTED TRACK)
INSIDE OF CURVE
(REFERENCE PARAS 1.7.1A, 1818 182)
Radius | Mid throw | Nosing Included in| Cauge Extra
KE/Structure Gauges| Widaning | Horzontal
for Tangent Track | on curves Cloarance
R | a8128R N G i
™
m mm T mim i
3000 9.4 25 (1] 2] GALGE WIDENING ON CURVES:
2800 100 25 0 0 is & mm for Cunes sharper {han
2800 108 35 0 i S500m sadius.
2400 1.7 28 f o ls 5 mm for Cunes of radius from
200 128 ] ) ] 500m te 1000m and
2000 144 28 0 0 is O0mm for Cunees with radiie
1500 14.8 25 ] ] 1000m and above.
16800 15,8 25 0 o
1700 16.5 28 ] o
1600 1.8 28 0 0
1500 18.8 28 1] 0
1400 201 28 0 [1]
1300 218 28 o a
1200 734 28 ] o
1100 258 28 0 [
1000 281 7R o o T1 =V-0+G For V' squel to or
850 786 23 5 7 grestar than ' N
200 33 28 . 5 8 - )
850 39 8 5 10 Ti=GlrV<h
800 k=2 25 5 12
750 315 78 5 (5
700 0.2 28 5 17
) 433 28 5 20
500 A58 25 5 24
550 5%.1 28 5 28
500 83 28 5§ 33
450 A2 5 pi:] g Al
400 ma 2% ] 51
350 804 28 B &1
300 833 28 B 75
250 112.5 28 ] £
200 1908 28 8 e
175 1807 28 9 42
150 187.5 T n 185
120 2344 28 ] 215
Wo | i3 i a por]
[Mid throw (in mm) V = 12502 | R = 28125/ R

Wheze * C* ig the gistance between bogles centres = 148004200 = 15500 mm GR 14800-200 = 12600 mm
This worsl case will be with € = 15000 mm
R lu the radfius of curee in mefres

-
i
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Bhopai and ndore Malio Rail System
nf ﬂ Schedul of Dimensions (SOD)
HEMETRO
EXTRAHORIZONT AL CLEARANCE ON CURVES [CURWVATURE EFFELT)
AT GRADE (SURFACE] SECTIONS (BALLASTED TRACK)
QUTSIDE OF CURVE
(REFERENCE PARM= 1.7.3A. 181 & 1.62)
Radius [End throw, Gaugo Mosing dus 1o Extra Horzantal Romarks
" vo Widoning on | Gauwge widoning, Cloaranco,
curves, EN
MO0 IR [} =GulI1eTEN63 T2 = VgrG+EN
"
'_-I'I'I- i mm mm mm
A0 113 L] 0.0 1
L) 122 0 o.0 2
2600 104 [i] oo 1
2000 14.2 [1] 0.0 14
| 2200 158 1] oo 16
| 2000 1.0 ] 0.0 1
| 1500 17.9 ] 0.0 18
| 1800 180 7] o0 19
1700 W0 1] oo 20
1804 213 [} [i17] 2t CAUGE WIDENING
1900 | 227 a 00 23 |mma: o
1800 1 2€3 0 0.0 24 ia Smm for Curwss sharer than
1500 | 52 0 0.0 2 500 Factius.
1200 | 7R3 0 0o 28 e S S5 Buorse of idhon o
100 | 309 2 0.0 21 500m o 1000m ang
g:: ;;: g ?? :; i Gmen for Cursas with mdiis
=060 [ B %] T 00 v o
f50 400 5 11 an
&00 475 ] 1.1 a8
750 a5 4 -] 1.1 a1
700 406 5 1.1 55
(i) 523 [ 1.1 A
600 56,7 ] 1.1 B3
550 613 ] 1.1 &E
£00 B30 B 1.1 e
abl 758 ] g ar
400 BE.1 9 20 g
E- 072 g 20 108
300 | 1134 ] 20 T2 .
250 136.1 [ 2.0 14
| 200 701 g it 181
s | 1944 [ 10 Fid
150 258 g 10 38
20 2635 g 240 Fo
00 S -8 20 3571
1’ End thiew in mjVE= (125617 1 R- {120 C )L R = 2020 1 R
W'E‘nlﬁedﬂmhh‘ﬁmhﬂum = 12200 = 15000mm or 1400200 = 14500 mm
Tha worel gosn wil with G = 14800 mm
T ks o jengih of cosch in molnes = 32,030 m ond R 8 the mdive of cune in motres
COACH LENGTH = E00 mm
FOR EWC iT CAN INCREASE 70 = 195 mm
OFFERENCE 1N LENGTH = BEmm (THIE INDREABE WILL BE ON ONE SIDE FOR DROING
Cag)
HALF LENGTH FHQM{‘.EHTFE OF TWO BOGIES = (1000 { 2p+65) = 11015 mm
LENGTH FOR CALCULATION OF END THROW = 2N mim
[X T ERCHRE LN THE O SOGIES:

LanmEned
; u.i'EF

round an order
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Bhapal and indore Mairo Fgif System
Iﬂﬂlﬂ m Schedule of Dimonsions (SO0)
HEHETRO
B APPENDIX -2C
EXTRAHORIZONTAL CLEARANCE ON CURVES (CURVATURE EFFECT)
TUHHEUELE'.MTEDMTGRME (SURFACE) SECTIONS {BALLASTLESS TRACK)
INSIDE OF CURVE
(REFERENCE PARAs 1.71A, 1818 1.82)
Radiua | Mid throw Nosing Included In Gauge 1 Exira
KE/Structure Gaugs (Widening on Horizontal
for Tangent Track |  crves | Cloarance Romarks
R B8R N G ™
m mm mm mim mm GAUGE WIDENING TN CURVES:
3000 a4 28 a 0 i Smm bor Cunes shamier than 500m
2800 10.0 28 o 0 |mdus :
2850 108 28 i} a is Smm for Cunves of radius from
2400 17 2 0 0 S00m to 1000m ang
2200 128 24 0 0 jhhmb&mmm1m
2000 141 28 0 0 and abowe
1 4.8 28 0 [
1800 166 28 0 . B
1700 | 85 28 0 ]
1800 178 28 0 0
1500 18.8 8 ] 0
1400 201 28 0 0 |
1300 26 28 o 0
1200 234 2 7 1] 1]
1100 258 2a 0 o T‘i-v-H*EFchquﬂlau
| 1000 281 ) 0 0 @reatar than * N
a50 298 28 5 7 r!'? =8hrVveN
800 3 28 5 -]
850 <] 28 5 10
800 2 28 5 12
50 s 28 L] 15
T00 a0 2 28 5 17
850 433 pi:] g 20
(0] 488 28 5 24
550 B1.1 . 28 ] 28
60D 56.3 8 -] an
450 625 28 g 44
| 400 70.3 ~28 8 &1
350 804 28 ] 81
300 838 28 g 75
260 1125 28 B B4
200 1408 28 g 122
175 160.7 28 g 142
150 187.5 2% g 8 |
120 2344 28 g 215
Vi 281.3 28 g 262
Mid throw (in mm) V=126 €% f R= 201251 R
Whem'C'lg the distance betwean bogies centies = 14800+ 200 = 15000 min or 14500-200 = 14800 mm
The worst case will be with © = 15000 fim
R s the mdius of cune in matrea

vitineg :ijr-l:u.':u in order

LS, Sins [ Bestor T bl LT e 50
Gentrated from mlifea boy Byis xé e o
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nﬂ I'l Bhopal and Indore Matro Rall System
Schedile of Dimonsions (S00)
HEHIETO
| APPENDIX -2D
EXTRAHORIZONTAL CLEARANCE ON CURVES [CURVATURE EFFECT)
TUNNELELEVATED/AT-GRADE (SURFACE) SECTIONS (BALLASTLESS TRACK)
OUTSIDE OF CURVE
(REFERENCE PARAS 1.7.1AL 161 &£ 1.82)
Radius End throw, Gaugn Noging due to | Extra Horizontal
Widening on | Gauge widening, Clearan,
m": EN = Remarks
R 3020/ R G Gx0.219723183 | TR = VO+G+EN
m I;.I‘; Tt e mm |
3000 1.3 1] 0.0 11
2600 122 a 0.0 12
2500 11t a 00 13
2400 142 1] a0 10
2200 155 0 [T 15
| Zp0g 17.0 a 0o 17
| 1200 7.8 1] a0 1B
1800 18.8 1] oo 19
1700 200 ] [ 20 .
1600 713 1] oo 21 |SALIGE WIDENNG ON
1600 227 0 0.0 2 |CURVES:
1400 24.3 a oo 24 s G for Cunves sharper than
1300 B2 1] 1] 28 500 radium.
1200 28.4 o [i¥7] Pl is Smm for Curves of rdius:
1160 0.8 1] oo 31 trom S00m 101000 s
1000 M0 a o0 T in0mm fiar Cuirves with radiua
950 B5d 5 1 42 1000m and sbowe
F00 3r.8 & 1.4 S
853 40.0 5 11 46
| BO0 425 5 11 45
FL ] A5 4 [ 1.1 51
o 486 5 11 55
850 523 5§ ii 58
500 5.7 5 11 &3
850 618 -5 1.1 ]
500 230 - 1.1 T
450 758 [ 20 &7
400 851 3 0 o5
350 S7.2 ] 20 joR
300 1134 9 20 124
250 1351 ] 20 147 s
200 170.9 [0 20 181
175 154.4 ] 20 205
150 2258 E] 20 o35
120 2815 ) 20 F
100 3402 [ 20 __— | =
End hrow In mmi V= (125 C17 JIR-(TICY/R = 340700 R
Where *C ' s the distonco betwnan Doglos coptros = 14600300 = 16000mm or T4E00-200= 14500 mm
The womsl case will with © = 14500 mm
'C1' e the length of codch in metres = 22030 m and R is the cadiis of Sure in motres
COACH LENIGTH = 21800 mm
FOR DME T CAN INCREASE TO = 21985 mm
DIFFERENCE IN LENGTH = @5 mm (THIS INCREASE WiLL BE ON ONE SI0E FOR DRIVING CAB)
HALF LENGTH FROM CENTRE OF TWO BOGIES = [ERIG00 / 2)e65) = 11015 mm
LENGTH FOR CALCULATION OF END THROW = L2030 mm
(2 x HALF LENGTH FROM CENTRE OF 2 BDGIES)
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APPENDIX - 2A

CANT EFFECT ON STRUCTURE GAUGE
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Bhopol and Indore Molro Rall System
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APPENDIK - 30

CANT EFFECT ON KINEMATIC ENVELOPE - HORIZDNTAL

_AT-GRADE _ﬁcﬂﬂ.ﬁ@nﬁmﬂ”ﬂﬁ TED TRACH)

E&I.MI.IE.. 1K ML, LA S FIOLAGERSODMEEN-0] AND FATTA 1.0
Ml Bgieren i mw
S A - 148 wor oM nn by ko
from esntrn S of track o
Kavematic Emeispe for tangent 1% i i R yER? ol e
o T B .
25y t |Sine |Coxe| Tena| @ [ WY | HR| E F | ] Ha E F M | M E ¥ | w2 | B E | | W2 E E | oW | M
G083 0 DEA) \RIEA] INGT | SateigaT TI a1 401 ; T ; 5 NS ] mAT | enen 3| ATARR
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HPMETRO

APPENDIX - 38
CANT EFFECT OM KINEMATIC ENVELOPE
ELEVATED AND AT-GRADE [BURFACE) SECTION - B2 STLESS TRACHK
i e i L=l - F R y FETERENCE CHIMAD NULGEG Wil A O £ 0] & PUHL LSO et B 2 FARA
wlﬁsiﬂiii-ﬂ.ﬂ-n 40 s ; — 2380 : a4 4300
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IMNET Bhopal adIndors Matro Rl Systar
ML TRG Schaduls ﬂnhmﬁ@]

EPPENDIX - 4
LATERAL AND VERTICAL SHIFT OF CENTRE OF CIRCULAR TUNNEL FOR DIFFERENT CANT VALUES
REFERENCE DRAIVNG NUMBER. MPMACLIGENSOOLND 3¢ AND PARRs 171 814 1728

™ D't the depth bom o avel (0 et of vt el

RS0 D0SETE| MBS
v irceriiis o MUK 7

01 the angle ofmtation = sie " (Cand 10) a4
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