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BSRP SCHEDULE OF DIMENSIONS K RIDE

RAIL INFRASTRUCTURE DEVELOPMENT COMPANY (KARNATAKA) LIMITED
(K-RIDE)

BANGALORE SUB-URBAN RAIL PROJECT (BSRP)

PREAMBLE

Vide Railway Board letter number 2019/JV Cell/KRIDE/BSTP/EBR/07 dated 21/10/2020,
Railway Board has communicated, approval of Cabinet Committee of Economic Affairs for
the “Bengaluru Suburban Rail Project”, based on DPR prepared by RITES.

This project is being executed parallel to existing Indian Railways running lines, as per the
draft Suburban Policy 2018 of Indian Railways. Due to space constraints and working in a
city environment, the proposed Suburban Railways will be traversing at a height
exceeding 15 meters at certain locations and have to be designed steeper gradient up to
3%. :

The Schedule of Dimensions has been prepared for the Bengaluru Sub-Urban Rail projects
having a Broad Gauge (1676 mm) with a 25 kV OHE Traction system, rolling stock of similar
to RS 13 of DMRC (3200 mm), and end evacuation.

This SOD has been prepared based on the following guidelines:

1. The SOD has been developed assuming certain coach dimensions and design
characteristics as well as track and coach maintenance tolerance. Whenever a new
stock is introduced the track and coach tolerance for maintenance tolerance should
be laid down. The suitability of the Rolling Stock for operation with these
maintenance tolerances should be established and sanction shall be obtained from
the competent authority before the operation of the Rolling Stock.

2. kinematic envelope has been developed for 3200 mm wide and 4048 (max) mm
high rolling stock. The Kinematic Envelope has been developed taking into account
all track defects and rolling stock defects.

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

4. Track and Rolling stock shall be 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 platform coping, designated operational structures such as platform
screen door/gate structures including structural support, hand railingin back of the

house, platform edge, etc.
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10.

11.

12.

13.

“The vehicle Kinematic Envelope for the platform area shall be applied only within
confines of stations up to 70 Kmph vehicle speed and 70 Kmph wind speed for
elevated/At-Grade sections and '42 Kmph windspeed' for the underground sections
and platforms. At all other locations, the Kinematic Envelope corresponding to
90Kmph vehicle speed and maximum wind speed at that geographical area shall be
used for determining the Structure Gauge for elevated and at grade section (outside
the station area). 42 Kmph side wind represents 100 Pa pressure consider as
buffeting effect. )

The speed of trains at platforms on elevated or at grade stations shall be restricted
to 40 KMPH when wind speed is more than 70 KMPH but less than 90KMPH. Metro
operation shall be stopped when wind speed reaches 100 kmph or more.
Continuous recording of wind speed shall be done at critical locations defined by
metro administration

Design speed is 90 kmph and operational speed shall be 80 kmph (except at
stations). The operating speed at stations shall be 50 kmph. The operating speed in
depots shall be 25 kmph. Minimum speed potential on diverging lines at turnouts
having,

Weldable CMS crossing {1 in 16) and tick web switch with 785 m radius of lead
curve rail shall be 50 kmph.
Weldable CMS crossing {1 in 12) and thick web switch with 410 m radius of lead
curve rail shall be 45 kmph.
Weldable CMS crossing (1 in 8.5) and tick web switch with 218 m radius of lead
curve rail shall be 30 kmph

The Kinematic envelope of rolling stock shall not be infringed under any

circumstances and structure gauge for all locations other than stations shall not be

infringed under any circumstances.

No work/workmen/Equipment is allowed between Vehicle and Structure gauge

during the operation of trains.

Electrical Clearances shall be measured from the Kinematic Envelope of rolling

stock.

The train operation will be stopped in the affected section by Central Control if any

one of the Trains in the UP or DN direction derails. The operation will remain

suspended till the clearance was given by the Accident Site Manager, from the site

by exchange of private numbers with Central Control.

All the dimensions given are in millimetres, or otherwise stated explicitly.
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BSRP SCHEDULE OF DIMENSIONS K RIDE
Schedule of Dimensions
CHAPTER CONTENT PAGE
NO
1 CHAPTER -1 GENERAL 6
1.1 Spacing of Tracks 6
1.2 Curves 6
1.3 Gradient 7
1.4 Cant 8
1.5 Building and Structure 8
1.6 Horizontal distances of OHE mast from center of the track 8
1.7 Height of Road Over Bridges and Foot Over Bridges 8
1.8 Clearance for power line crossings including telephone line crossings of | 9
Railway tracks.
1.9 Minimum Horizontal Distance of Structures of height H carrying | 10
electrical conductor and crossing a railway line.
1.10 Kinematic envelope 10
1.11 Extra clearances on curves 11
1.12 Minimum track spacing on curves 12
1.13 Walkways 14
.14 Derailment guard 14
2 CHAPTER -2 STATION YARDS 15
2.1 Minimum spacing of tracks at stations 15
2.2 Gradients in station yards 15
2.3 Platforms 16
2.4 Height of Over Head Structures: 17
2.5 Points and crossing 18
2.6 Superelevation and speed on curves with turnouts of contrary and 19
similar flexure.
2.7 Additional clearance for platforms on curves 20
2.8 Interlocking and signal gear 21
3 CHAPTER 3 ROLLING STOCK 22
3.1 Passenger electric multiple units. 22
3.2 Locomotives and engineering service vehicles 23
4 CHAPTER 4 ELECTRIC TRACTION 25 KV/AC 50 CYCLES 24
(ELECTRICAL CLEARANCES)
4.1 Minimum vertical distance 24
4.2 Minimum lateral distance 24
4.3 Height of contact wire 24
4.4 Maximum variation of the live conductor wire 24
4.5 Maximum width of pantograph collector 25
5 CHAPTER 5 PLATFORM SCREEN DOORS 27
Appendix -1 Design speed and track centres on curves 28
Appendix- 2 Extra horizontal clearance on curves due to curvature effect 29
Appendix- 3 Cant effect on structure gauge 31
Appendix- 4 Additional clearance for platforms on curves at elevated and surface 37
sections on account of mid-throw and end throw
Appendix-5 Requirements for a Feasibility study of 25 KV new line 39
Appendix-6 Kinematic envelope methodology 42
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BSRP SCHEDULE OF DIMENSIONS
List of Drawings:
SHEET | Drawing no Description PAGE
NO NO

KRIDE / BSRP / KSR - | Kinematic envelope for at-grade and elevated sections on level or constant

1 01/RSBG - 01 grade tangent track 45
KRIDE / BSRP / KSR - | Kinematic envelope for at-grade and elevated sections on level or constant

2 01/RSBG - 01A grade tangent track at platform 46
KRIDE / BSRP / KSR - | Kinematic envelope for cut and cover section of underground (tunnels) on

3 01/RSBG - 018 level or constant grade tangent track 47
KRIDE / BSRP / KSR - | Kinematic envelope for cut and cover section of underground (tunnels) on

4 01 /RSBG - 01C level or constant grade tangent track at platform 48
KRIDE / BSRP / KSR - | Structure gauge for at-grade and elevated sections on level or constant grade

5 01 /RSBG - 02 tangent track 49
KRIDE / BSRP / KSR - | Structure gauge for at-grade and elevated sections on level or constant grade

6 01/RSBG - 02A tangent track for single-end platform 50
KRIDE / BSRP / KSR - | Structure gauge for at-grade and elevated sections on level or constant grade

7 01/ RSBG - 028 tangent track for island platform 51
KRIDE / BSRP / KSR - | Structure gauge for cut and cover section of underground (tunnels) on level or

8 01 /RSBG - 03 constant grade tangent track 52
KRIDE / BSRP / KSR - | Structure gauge for cut and cover section of underground (tunnels) on level or

9 01/RSBG - 03A constant grade tangent track for single-end platform 53
KRIDE / BSRP / KSR - | Structure gauge for cut and cover section of underground (tunnels) on level or

10 01/RSBG - 03B constant grade tangent track for island platform 54
KRIDE / BSRP / KSR - | Effect of cant on kinematic envelope for cut and cover section

11 01/ RSBG - 04 Of underground (tunnels) 55
KRIDE / BSRP / KSR - | Effect of cant on kinematic envelope at atgrade & elevated section

12 | 01/RSBG - 04A 56
KRIDE / BSRP / KSR - | Effect of cant on structure gauge for cut and cover section

13 '01/ RSBG - 05 Of underground (tunnels) 57
KRIDE / BSRP / KSR - | Effect of cant on structure gauge at atgrade section

14 | 01/RSBG - 05A 58
KRIDE / BSRP / KSR - | Effect of vertical curve on structure gauge

15 | 01/RSBG - 06 59
KRIDE / BSRP / KSR - | Structure gauge for at-grade and elevated sections on level or constant grade

16| 01/RSBG - 07 tangent track for island platform 60
KRIDE / BSRP / KSR - | Structure gauge for cut and cover section of underground (tunnels) on level or

17 01/ RSBG - 08 constant grade tangent track for island platform 61
KRIDE / BSRP / KSR - | C heck for derailment condition for cut and cover section with sharpest curve

18 01/RSBG - 09 and maximum cant (inward) (double tunnel) (240 mm) 62
KRIDE / BSRP / KSR - | Check for derailment condition for cut and cover section with

19 01/RSBG - 9A Sharpest curve and maximum cant {inward) {double tunnel) {270 mm) 63
KRIDE / BSRP / KSR - | Check for derailment condition for cut and cover section with

20 01/RSBG - 10 sharpest curve and maximum cant {(outward) (double tunnel) (240 mm) 64
KRIDE / BSRP / KSR - | Check for derailment condition for cut and cover section with

21 01/RSBG - 10A Sharpest curve and maximum cant (outward) {doubie tunnel) (270 mm) 65
KRIDE / BSRP / KSR - | Check for derailment condition for cut and cover section with

22 01/RSBG - 11 Sharpest curve and maximum cant {outward) (single tunnel) {240 mm) 66
KRIDE / BSRP / KSR - | Check for derailment condition for cut and cover section with

23 01/RSBG —11A Sharpest curve and maximum cant (outward) {single tunnel) (270 mm) 67
KRIDE / BSRP / KSR - | Check for derailment condition for cut and cover section with

24 01/RSBG —12 Sharpest curve and maximum cant (outward) (single tunnel} (240 mm) 68
KRIDE / BSRP / KSR - | Check for derailment condition for cut and cover section with

25 01 /RSBG — 12A Sharpest curve and maximum cant (outward) (single tunnel) (270.mm) 69
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BSRP SCHEDULE OF DIMENSIONS L3 "’DE
Minimum length of any alignment (circular curves and straights) between
two transition curves.
123 . 20m
In practice, length is determined by, L=V/5 (Lin m and Vin KMPH),
as maximum speed is 90 kmph this formula is irrelevant.
1.2.4 1. Minimum radius of curves (Vertical) in meters 1500
2. Minimum length vertical curves. 20'm
3. In practice length is determined by, L=V/ 4 (Lin m and V in KMPH},
13 Gradients
1.3.1 The max Gradient (compensated) shall be 3%
Note:
a. There shall be no change of gradient in transition portion of curves.
b. The gradient will be compensated at the rate of 0.04% per degree of
curve.
13.2 Maximum permissible gradient on turnouts
1. On ballasted track 0.25%
2. On ballastless track 3.00 %
Note:
a. There shall be no change of gradient (i.e., Vertical curve) on and within
15.0m (desirable)/ 3.0 m (minimum) of any turnout on Ballastless track. In
case of ballasted track, there shall be no change of grade on and within 30
meters of any turnout,
b.  There shall be no horizontal curve within 15.0m (desirable)/3.0 m (minimum)
of any turnout on Ballastless track and 30 meters of any Turnout on Ballasted
Track.
c. Turnout shall normally be installed on straight track. In exceptional
situations, turnout may take off from curve provided that the radius of lead
curve {main line as well as diverging line) is not less than 190m. The
negotiability of rolling stocks on such turnout must be certified by rolling
stock supplier and confirmed through oscillation trial and a suitable speed
restriction should be imposed on main and/or diverging track based on track
geometry and other considerations, if required. In case of turnout installed
on curved track, the minimum distance from commencement of vertical
curve or another horizantal curve shall be 15m for Ballast-less track. Turnout
shall not be laid on transition curve.
d  The limit of turnout for above purposes shall be taken from Stock Rail Joint
(SRJ) to end {i.e., heel) of crossing for Ballast-less track. For Ballasted track,
it shall be from SRJ to last common sleeper behind end of crossing.
e. The maximum permissible gradient on turnout and the location of turnout
with respect to vertical/ horizontal curves in vicinity shall be ensured by
metro that the Rolling stock is fit to negotiate these gradients.
f.  The above stipulations shall also be applicable for turnout to be laid outside
station limit, if any.
1.4 Cant
l Max Cant on curves . 120
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BSRP SCHEDULE OF DIMENSIONS K RIDE
Max Cant deficiency 85
Max Cant Excess 75
Max Cant Gradient (mm/ mm) 1in 440
Max rate of change of Cant (mm/ Sec) 40
Max rate of change of Cant deficiency (mm/ Sec) 40
Max Lateral Acceleration (m/ 5?) 0.55
1.5 Buildings and Structures
1. Structure Gauge has been arrived at by allowing a minimum
clearance of 150 mm to kinematic envelope and minimum
electrical clearance of 300 mm from 25 kV live parts.
Minimum horizontal distance from center of track to any structure (except a
passenger platform and OHE mast) for heights above rail level on level tangent
track shall be as under: (Also refer to Figure No. KRIDE/BSRP/KRS-01/RSBG-2, 3
Height from Rail level Elevated and at-grade track | At grade station
0to 350 1475 increasing to 1825 1475 increasing to 1815
350 to 1030 1485 increasing to 1850 1815 increasing to 1835
1030 to 1130 1850 increasing to 1885 1835 increasing to 1870
1130 to 3000 1885 increasing to 1950 1870 increasing to 1935
30000 to 4220 1950 decreasing to 1495 1935 decreasing to 1480
4220 to 5900 1495 1480
Under Ground track Underground station
0 to 350 1475 increasing to 1815 1475 increasing to 1800
350 to 1030 1815 increasing to 1835 1800 increasing to 1815
1030to 1130 1835 increasing to 1870 1815 increasing to 1860
1130 to 3000 1870 increasing to 1935 1860 increasing to 1930
30000 to 4220 1935 decreasing to 1480 1930 decreasing to 1475
4220 to 5900 1480 1475
Note:
a) Extra allowance shall be provided for curves as laid down at Appendix
b} For structures on elevated sections, extra lateral allowance of 50 mm
shall be provided
¢) Under item 1.5, any materlal stacked by the side of line is to be
considered a structure in the sense in which the word is used here. These
items also apply to projections of rock etc., from the side of cutting
d) Light structures such as ladders, thin posts, etc. erected alongside the
track at a distance of less than 2150 mm from centre of adjacent track
should be blanked off to a height of 300mm between 1850 mm and 2150
mm above rail level.
Minimum horizontal distance of any OHE mast or telegraph post measured from
1.6° the centre of and at right angles to the nearest track (taking 200 mm as | 2150
foundation width from structure gauge) -
1.7 Height of Road Over Bridges and Foot Over Bridges
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BSRP SCHEDULE OF DIMENSIONS , < R’&E_
1. Minimum height above rail level for a distance of 1500 mm on either side 4838
of the center of track for overhead structures with OCS
2. With OHE the minimum height above rail level for a distance of 1600mm
on either side of the center of track shall be as under:
a. Light overhead structure such as Foot Over Bridges 5900
b. Heavy overhead structure such as Road Over Bridges and 5600
Flyovers
Note: -
a. In case of restricted height of existing structures, a special study shall be
made, as indicated in Appendix 5 before 25 kV AC traction is introduced.
Accordingly, only in such cases, the minimum height above rail level shall
not be lower than 5070mm in case of Heavy Overhead Structure (such as
Road Over& Flyovers) and 5270mm in case of Light Overhead Structures
(such as Foot Over Bridges) for a minimum contact wire height of
4800mm from above rall level. Refer Appendix 5 point4and 5
b. The height mentioned against item 1.7 shall be measured from the higher
or super-elevated rail.
¢. In areas where 25 KV A.C traction is used or likely to be used, if any
turnout or crossover is located under a heavy overhead structure or
within 40m from its nearest face irrespective of the position of level
crossing gate, the minimum height of such overhead structure shall be
6250mm*. Also, in case the turnout is beyond 40m but the level crossing
gate is within 520m from the nearest face of the bridge, the height of
such overhead structure shall be 6250mm*.
18 Clearance for power‘line crossings including telephone line crossings of Railway
) tracks.
Minimum Clearance from Rail Level for New Power Line Crossing or Crossing
Planned for Alteration
1. Up to and including 11 KV Underground
2. Above 11 KV and up to 33 KV 14660
3. Above 33 KV and up to 66 KV 14960
181 4. Above 66 KV and up to 132 KV 15560
5. Above 132 KV and up to 220 KV 16460
6. Above 220 KV and up to 400 KV 18260
7. Above 400 KV and up to 500 KV 19160
8. Above 500 KV and up to 800 KV 21860
Minimum Clearance Between Highest Traction Conductor and lowest
transmission Line Crossing Conductor
1. Uptoand including 11 KV Underground
2. Above 11 KV and up to 33 KV 2440
182 3. Above 33 KV and up to 66 KV 2440
4. Above 66 KV and up to 132 KV 3050
5. Above 132KV and up to 220 KV 4580
6. Above 220 KV and up to 400 KV 5490 |
7. Above 400 KV and up to 500 KV ) 7940
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8. Above 500 KV and up to 800 KV 7940
Minimum Clearance between any conductor not adequately insulated and any
railway structure under most adverse condition
Up to including 650 volts 2500
Above 650 volts up to and including 33 KV 3700
Above 33 KV up to and including 66 KV 4000
Above 66 KV up to and including 132 KV 4600
Above 132 KV up to and including 165 KV 4900
Above 165 KV up to and including 220 KV 5500
Above 220 KV up to and including 400 KV 7300
Above 400 KV up to and including 500 KV 8200
Above 500 KV up to and including 800 KV 10900

1.8.3

0] Ga ] o fiun ] fis | N[

Note:
a. All height /clearances are in mm and under maximum sag conditions.
b. If the crossing is provided with a guarding, a minimum clearance of
2000mm shall be maintained between bottom of the guard wire and
highest traction conductor.
¢. Power line crossing in yards & stations area shall be avoided
Minimum height above rail level for telegraph, telephone and other such low-
tension wires crossing a railway:
Minimum Horizontal Distance of Structures of height H carrying electrical
conductor and crossing a railway line.
The minimum horizontal distance measured at right-angle to, and from the
centre of nearest track to any part of the structure above ground level.
Note:

a) Rigid well-founded post/structure: Any post/structure which is so

constructed or guyed as to remain in vertical position, or failing this to

1.8.4 6100

1.9

"H+6

continue to provide the minimum horizontal clearance of 2.135m from
the centre of nearest track, with one or all of the conductors broken or
with its conductors attached, when subjected to maximum wind
pressure, shall be considered to be a "rigid well-founded post/structure.”

b) The existing rigid well-founded post/structures, presently at a distance
equal to or more than (ii) as given above, but less than (H+ 2.135) m, shall
be inspected by the railway's nominated electrical official once in a year
jointly with the owner of the post/structure and certify the safety of the
structure, keeping appropriate records of inspections.

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

1.10 Kinematic envelope

The Kinematic Envelope is shown in Figure No. KRIDE/BSRP/KRSO1/RSKG
1,1A,1B,1C and refer Appendix 6
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Note:
a. kinematic envelope is calculated only for tangent track.
b.  Kinematic envelope is calculated to extreme end of the coach with above
condition to count nosing effect also.

111

Extra clearances on curves

Following are the extra allowances considered for curves.

Abbreviations used in this para 1.11
1. C-the distance between centers of bogie in meters.
Ci-ls the vehicle length in meter
R- radius of curvature
Ca-Cant applied in mm
h — height from rail level in mm
g —the distance between centers of rails in mm
V1-with vehicle center in sag or vehicle on summit
8. V2-with vehicle center on summit or vehicle end in sag

NowupswhN

1111

Inside of curve

A. Curvature effect

i.  Mid throw at the center of the vehicle = V (mm)
=125xC%/R
ii. Allowance due to gauge widening on curves

a. Forvalue i and ii refer Appendix-2

b. Lateral shift of 35 mm due to nosing included in Kinematic
Envelope for tangent track (and as a result, in Structure Gauge
also) shall be subtracted from the total extra allowance worked out
as at para 1.11.1(A)-i & ii above for inside of curve in case the value
of mid throw (V) is equal to or greater than 35 mm. In case the
value of mid throw (V) is less than 35 mm, the curvature effect shall
be due to widening of the gauge only (The mid throw minus 35 mm
shall be taken as zero). Refer to Appendix-2

B. Allowance for Super elevation

The lean ‘L’ due to Cant at any point at height ‘h’ above rail
level is given by: L=Cax h/g
Note:
For values of Structure Gauge (E1) for inside of curve with cant effect
only, refer to Appendix-3

C. Allowance for vertical curve (vertical throw)

Throw V1 and V2 {mm) for vertical curve shall be calculated as under:

V1=125C%/R
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BSRP SCHEDULE OF DIMENSIONS
V2=(125 C:%/R)-V4
V1-with vehicle center in sag or vehicle on summit
V2-with vehicle center on summit or vehicle end in sag
Note:
Values of vertical throw due to vertical curves of different radii are given
in figure No. KRIDE/BSRP/KRS-01/RSBG-8 (Values of mid throw and end
throw are approximately same)
1.11.2 | Qutside of curve
(A) Curvature effect
i) End throw at the end of vehicle =
Vo (in mm) =[125xC1%/R]-[125xC?/R]
ii) Allowance due to gauge widening on curves
iii) Additional nosing due to gauge widening on curves.
Note: :
The values of items (i) to (iii) are shown in Appendix-2
(B) Allowance for Super elevation
The lean ‘L’ due to Cant at any point at height ‘h’ above rail
level is given by: L=-Caxh/g
Note:
. For values of Structure Gauge (E1) for inside of curve with cant
effect only, refer to -Appendix-3 )
[I.  -ve sign indicates relief due to Cant or reduction in additional
clearance required
. . Full relief for lean due to cant (Ca) is to be taken into account
only for calculation of track spacing without any structure
between tracks. In case there is a structure adjacent to track,
relief for lean is to be taken into account only if the cant provided
is greater than 50 mm and shall be limited to a value
=(Ca-50)xh/g.
(€ Allowance for vertical curve (vertical throw) Same as 1.11.1C
1.12 Minimum track spacing on curves
The worst case will be when the end of a bogie carriage on the inner track
is opposite the centre of a similar carriage on the outer track.
1.12.1 | Without any structure between tracks
The minimum track spacing for curves without any structure between
tracks shall be the sum of the following:
a. (E+F),
b. T1 (Extra lateral allowance due to curvature on inside of curve
Appendix-2
c. T2 (Extra lateral allowance due to curvature on outside of curve
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(Appendix 2) and
d. 300 mm for elevated and at grade, 300 mm for underground

(clearance between adjacent Kinematic Envelopes).

Where,

E-is the distance from vertical axis of centre line of track to canted

Kinematic Envelope on inside of curve at a height ‘h’ (from rail level) for a

given cant and

F-is the distance from vertical axis of centre line of track to canted

Kinematic Envelope on outside of curve at a height ‘h’ {from rail level) for

a given cant.

Note:

a) The value of ‘F’ calculated from the formula at Figure KRIDE/BSRP/KRS-
01/RSBG-4 includes full relief due to Cant.

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

1.12.2

With a structure between adjacent tracks o

The minimum track spacing for curves with a structure between tracks
shall be the sum of:
i} (E1+T1) Minimum clearance to the structure from centre line of track
on inside of curve (for outer track).
ii) (F1+T2)Minimum clearance to the structure from centre line of track
on outside of curve (for inner track)
i) Width of structure between adjacent tracks (measured across the
tracks).
Where,
E1 is the horizontal distance from vertical axis of centre line of track to
canted Structure Gauge on inside of curve for a given cant,
F1 is the horizontal distance from vertical axis of centre line of track to
canted Structure Gauge on outside of curve for a given Cant,
T1 is extra lateral allowance due to curvature on inside of curve,
(Appendix 2) and
T2 is extra lateral allowance due to curvature on outside of curve
(Appendix 2)
Note:
The values of E1 and F1 for a given cant Ca, shall each be the maximum
of values at different heights of structure from rail level. In case the
cant provided (Ca) is greater than 50 mm on inner track, the value of
F1 shall be for the cant of (Ca-50) mm. In case the cant provided is 50
mm or less on inner track, the value of F1 shall be for ZERO cant.

Minimum track spacing, so worked out with a structure between the
adjacent tracks shall not be less than that calculated as per para 1.12.1 for
tracks without any structure between adjacent tracks.

1.13

Walk ways

Walk ways will not be provided in any section because.
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3.

End evacuation of passenger in case of emergency is designed in
rolling stock.

Schedule maintenance of permanent way will be performed
outside service hours only

At-grade sections will be robustly fenced.

1.14

Derailment guard

13

In view of chances of collision of derailed train with the train coming from
other direction, adequate measures shall be taken to restrict lateral
movement of derailed vehicles on elevated structures. Proper
communication facilities should also be available at the stations.

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

In case of single-track tunnel. the derailment guards shall be provided:
Entry of tunnel: 200 m from tunnel portal outside the tunnel to 50 m
inside the tunnel.

Exit of tunnel. 50 in front inside of tunnel portal to 200 m outside the
tunnel,

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

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

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

The lateral clearance between the running rail and the derailment guard

shall be 210 £30 mm.

In case of Double Resilient Base Plate Assembly Fastening System as

approved by MoR, the lateral clearance between running rail and the

derailment guard shall be 250 + 20 mm.

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

should be clear of the rail fastenings to permit installation, replacement

and maintenance

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

The wheels of a derailed vehicle under crash load, moving at maximum
speed are retained on the viaduct or tunnel.

Damage to track and supporting structures is minimum.

The detailed design calculations of derailment guards “along with
detailed structural drawings shall be furnished for record.
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BSRP SCHEDULE OF DIMENSIONS
CHAPTER 2
STATION YARDS

Item no Items Values

2.1 Spacing of tracks: - (Refer to Figure No KRIDE/BSRP/KRS-01/RSBG-2
2A, 28, 3, 3A, 3B)

Minimum distance centre to centre of straight tracks 4100
Note:

a. In case of new OHE masts / signal posts are required to be
provided in between tracks  under unavoidable
circumstances, the clearance maintained in 1 above shall be
increased by equal to the width of such provisions
/structures/ foundations, as the case may be.

b. In case of rectangular tunnel minimum distance between the
center of track is the sum of structure gauge + width of
columns + service requirement on either side of structure
between the track.

2.2 Maximum steepest gradient in station yards, unless special safety
devices are adopted and/or special rules enforced to prevent
accidents in accordance with approved special instructions.

1. Recommended Level

2. Maximum (Steepest) 1/1200

3. Exceptional 1 1/400

Note:

a. Recommended dimension is generally the good practice, a
departure from which requires sanction.

There shall be no change of gradient in platform track.

c. Any steeper gradient than | in 1200 and up to exceptional
gradient of 1 in 400 shall be proposed by civil engineering
head and approved by Managing Director in consultation
with the head of Safety nominated by Metro Rail Authority.

Note:
a. For above purpose, Station Yard means
I, On single line to a distance of 50 meters beyond Stock
Rail Joint of outermost points at either end of the station
. On double line where 2 aspects signaling is provided,
fromhome signal to a distance of 50 meters beyond Stock
Rail Joint of outermost points at the trailing end, or where
there are no loops, to last stop signal of each line
Ill.  On .double line where multiple aspect signaling is
provided to a distance of 50 meters beyond Stock Rail
Joint of outermost points at either end of the station or
where there are no loops, from Block Section Limit Board
RET ohammadcr | (Y3
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to last stop signal of each line
b. There must be no change of grades within 30 m. of any points or
crossings

2.3

Platforms

2.3.1

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

Elevated/at-grade

underground

For Ballasted track 1675

1665

For Ballastless track 1670

1660

2.3.2

Maximum horizontal distance from centre of the track to the face of
passenger platform coping

Elevated/at-grade

underground

For Ballasted track 1680

1670

For Ballastless track 1675

1665

Note:

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
a dimension of 1785 mm £ 5 mm (1780 mm minimum and 1790
mm maxImum) from centre line of track.

For additional clearance for platforms on curves, refer to para 2.7.
The distances mentioned above (2.3.1) are with respect to static
width of the coach at platform level (3050).

The distance shall be adjusted with the varlation in width of
Rolling Stock.

/3
hl.

Iv.

2.33

Horizontal distance from centre of track to face of passenger Platform
wall

Maximum

1905

Minimum

1675

Note:

a. The coping of passenger platform must be so constructed that, when
necessary, to allow for introduction of wider stock, it can be easily and
expeditiously set back up to 1905mm. from centre of track.

2.3.4

A. Maximum height above rail level for passenger platform

1. Ballasted track

1085

2. Ballastless Track

1095

B. Minimum height above rail level for passenger platform

1. Ballasted track

1075

2. Ballastless Track

1085

Note:
a. The height of platform serving super elevated track should

be in relation to the plane passing through the top of both

the rails

Platforms may be flush with rail level

The ends of all platforms (except end loading platforms)

must be ramped to a slope of 1 in 6 for a width of not less
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than 1 m from the face of the platform wall, the rest can
either be ramped to the same slope or fenced.

Signal wires or supports for signal wires may be allowed
underneath the platform coping

The length of a passenger platform should be not less than
the length of the longest passenger train

No passenger platform in case of new line would be
constructed on a curve having radius less than 1000 m

In case of construction of a new platform on the existing line
addition/alteration to existing platforms or in gauge
conversion/doubling works, where either the new
platform(s) are to be constructed or the old being dismantled
and reconstructed, efforts should be made to ease out the
existing curves having radii less than 1000 m. However, for
these works, having platform located/to be located on
curves with radii less than 1000 m, no condonation of
CRS/Board would be necessary

Coping should be constructed such a way that, it should be
modified to maintain recommended height of platforms due
to future track lifting/alterations during track maintenance.

2.3.5

Buildings and structures:

1.

Minimum horizontal distance of any isolated structure on a
passenger platform from edge of coping

2500

Minimum horizontal distance of any continuous structure
on a passenger platform from edge of coping

3000

Note:

Structure on the platform is treated as isolated if its length along
the platform length is 2000 mm or less. Any structure having
length exceeding 2000 mm is treated as continuous structure.

No fixed structure should infringe the structure gauge except for
the designated railway operational structure. Designated railway
operational structure includes platform edges and platform gates,
such designated operational structure shall under no
circumstances infringe the applicable kinematic envelope.

Clocks, Mirrors, CCTV, LED TV, PIDS (Passenger Information
Display Systems) shall not be considered as structure and shall be
located at a distance of 1000 mm from platform edge/ coping with
minimum height of 2500 mm from top of platform.

Anything like above, hung from roof of station shall be adequately
secured and a safety loop is to be provided for taking care of
incidences of failure of hung arrangement.

2.4

Height of Over Head Structures:
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Minimum height above rail level for a width of 1600 mm on either
side of central line of track, of a foot over bridge or a signal gantry
in a passenger station

55900

Note:

a) However, for existing overhead structure, dimensions given in
clause 1.7.b: shall be applicable.

b) Tunnel, through girder bridge and semi — through girder bridge in
station yards shall be treated as heavy overhead structures, such
as ROB for electrification works and the same dimensions as
mentioned clause 1.7.b shall be applicable.

¢) The height of Foot Over Bridges mentioned above may reduce to
5750 mm subject to following conditions

l The minimum height of the contact wire shall be 4800
mm.

Il. A special study shall be conducted as indicated in
Appendix-5 to ascertain the feasibility of the contact wire

height as 4800mm.

. There shall be no crossover below FOB or within 40 m from

the face of FOB.

. There shall be no level crossing within 520 m from face of

FO8.

V. The maximum height of rolling stock shall be restricted to

4420 mm.

VI.  The height shall be measured from the higher or super-

elevated rail

2.5

Points and crossing

2.5.1

Maximum clearance of check rail opposite nose of crossing

48

Note:

In case of turnouts laid with 1673 mm gauge, the clearance shall be 45
mm instead of 48 mm

2.5.2

Minimum clearance of check rail opposite nose of crossing

44

Note:
In case of turnouts laid with 1673 mm gauge, the clearance shall be
41mm instead of 44 mm

2.5.3

Maximum clearance of wing rail at nose of crossing

48

Note:

In case of turnouts laid with 1673 mm gouge, the clearance shall be 45
mm instead of 48 mm

2.54

Minimum clearance of wing rail opposite nose of crossing

44

Note:
In case of turnouts laid with 1673 mm gauge, the clearance shall be
41mm instead of 44 mm

2.5.5

Minimum clearance between switch rail and stock rail at the heal of
switch rail.

52
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2.5.6

Minimum clearance between toe of apen thick web switch and stock rail

160

2.5.7

Minimum radius of curvature for slip points, turnouts of crossover roads
(Metre)

218

Note:
In special cases mentioned below this may be reduced to not less than the
minimum of:
a) 213 mradius in case of 1in 8.5 BG turnouts with 6.4 m over riding
switch, and

b) 175 m radius in case of 1 in 8.5 scissors crossing to allow for
sufficient straight over the diamond crossing between crossovers

2.5.7

Minimum angles of crossing (ordinary)

1/16

Note:

Crossings as flat as 1 in 20 will usually be sanctioned if recommended by
the Commissioner of Railway Safety.

2.5.8

Diamond crossings not to be flatter than

1/8.5

Note:

Diamond Crossings as flat as 1 in 10 will usually be sanctioned if
recommended by the Commissioner of Railway Safety.

The above restrictions shall not apply to moveable diamond crossings

2.5.9

Minimum length of tongue rail (as per RDSO drawing /T6280)

Turnouts RDSO drawing

length

1in 8.5 T 6280

7620

1in 12 T 6155

12480

1in 16 T 7076

12935

2.6

SUPERELEVATION AND SPEED ON CURVES WITH TURNOUTS OF CONTRARY
AND SIMILAR FLEXURE.

2.6.1

Main line

Subject to the permissible run through speed based on the standard of
interlocking, the equilibrium super elevation, calculated for the speed of
the fastest train may be reduced by a maximum amount of 85 mm without
reducing speed on the main line.

2.6.2

Turnouts:

i. Curves _of contrary flexure
The equilibrium super elevation (S) in millimeters should be
S=(gx V%127 xR)

Where,

g is gauge + width of rail head in mm (1750 for BG)
R radius of turnout in meters and

V is speed on turnout in Kmph.

The permissible negative superelevation on the turnout {which is
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also the actual super elevation of the main line) may then be
made. ...ccveeennnnns (85— s) mm

Curves of Similar flexure

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

2.7

Additional clearance for platforms on curves

On inside of curve= Mid Throw + Lean + Gauge Widening

On outside of curve= End Throw + Gauge Widening
Additional clearances on account of Lean = Ca x1085/1750

Additional clearances on account of Gauge widening =3 mm

NOTE:
1. Additlonal clearances on uccount of Mid throw and End throw for
platforms on curves of different radii are shown at Appendix- 4
Extra clearances on account of Lean and gauge widening need not
be provided if super elevation and gauge widening is not provided.
Platform shall not be provided on curves having radius less than
1000 m.
There should be no super elevation and gauge widening in
platform sections.
Platforms located in curves shall be fitted with gap filler wherever
necessary to maintain the maximum stepping distance {between
carbody and Platform) at platform as 75 mm in horizontal
direction and 50 mm in vertical direction. The gap filler shall be of
elastic nature and flexible to allow train contact without any
adverse effect on passenger safety and stability of trains.

Abbreviations used in Appendix 4

C is the distance between centres of Bogies in metres

C1 is the length of the coach / vehicle in metres

R is the radius of curve in metres

V  is Mid throw (on inside of curve) in mm

V3 is Throw (on inside of curve) at any point between two Bogie

centres in mm

is End throw (on outside of curve) in mm

is Throw (on outside of curve) at any point between C.L. of

two Bogies and coach end in mm

is value of nosing included in the clearance between body of

coach and vertical face of platform copingin mm = 17.5 mm.
is value of nosing at any point at a distance of X meters from
C.L. of two Bogies in mm with X equal to or less than C/2

VO
V4

N1

N2 s value of nosing at any point at a distance of X meters from
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C.L. of Bogies in mm with X equal to or less than C1/2

2.8

Interlocking and signal gear

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

1. Between center line of track and 1675 mm on either side of track

25

2. Beyond 1675 mm on either side of track

200

Note:

1. For a distance of 229mm outside and 140mm inside the gauge
faces of the rail, no gear or track fittings must project above rail
level except. such parts as are required to be actuated by the
wheels or wing rails and point rails of special crossings leading to
snag dead ends or elevated check rails of crossing or check
rails/check flats of diamond crossings.

2. Signal wires or supports for signal wires may be allowed at not less
than 1675 mm or 1830 mm in the case of tunnels or through or
semi-through girder bridges on either side of the centre of the
track provided that they are not more than 203mm above rail
level.

3. Metal covers with ramps on both sides must be provided overall
interlocking gear projecting above rail level between the rails of a
track to prevent hanging couplings from damaging the gear.

4. Atyre or an attachment of wheel may project below the minimum
height of 75 mm from a distance of 51 mm inside to 216 mm
outside of the gauge face of the wheel
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CHAPTER 3
ROLLING STOCK

Iltem no ltems Values

3.1 Passenger electric multiple units

3.1.1 1. Length of the coach body (maximum including end fairings) 21740

2. Maximum length over buffers 22600

3.1.2 Maximum width of the coach 3200

3.1.3 Height of coach (Maximum)

1. Height of coach except pantograph. 4000
2. Pantograph in locked down position. 4048
3. Pantograph in raised position under OHE 4800
4. Pantograph in raised position under OCS 4318
3.1.4 1. Distance between bogie centres. 14850
+250
2. Maximum distance apart between any two adjacent axles 12810
3. Length of rigid wheel base for single bogie 2290 to
2500

3.15 Kinematic Envelope for level tangent track Figure No. KRIDE/BSRP/KRS-
01/RSBG-1,1A,18,1C.

LG Minimum clearance above rail level, when fully loaded vehicle for a o
width of 1450mm on either side of center of track, with the exception
of wheels and attachments thereto (vide note below) for bogie
mounted equipment’s in worst condition (The worst condition means
wheels with maximum wear and primary springs with maximum
deflection) in dynamic condition
Note:

A tyre or an attachment to a wheel may project below the minimum
height of 75 mm from a distance of 51mm inside to 216mm outside of
the gauge face of the wheel.

3.1.7 “Minimum clearance above rail level,when fully loaded vehicle for a | 102
width of 1450mm on either side of centre of track, for body mounted
equipment’s in worst condition (The worst conditionmeans wheels
with maximum wear and primary springs with maximum deflection) in
dynamic condition.

3.1.8 Cattle guard Not

compulsory

3.1.9 Incline of tread/wheel profile. RDSO SK. No.91146 Alt-latest 1/20

3.1.10 | Wheel

a. Maximum wheel gauge back-to-back distance 1602
b. Minimum wheel gauge back-to-back distance 1599
c. Maximum diameter on the tread measured at =
63.5 mm from the wheel gauge face
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BSRP SCHEDULE OF DIMENSIONS K RIDE
’7 d. Minimum diameter on the tread measured at 63.5 mm from 780
the wheel gauge face.
e. Minimum width of wheel 127
3.1.11 1. Minimum projection for'flange of new wheel measured from tread at 63.5 | 28.5
mm from the wheel gauge face
3.1.12 2. Maximum projection for flange of worn wheel measured from tread at | 35
63.5 mm from the wheel gauge face
i.  Maximum thickness of flange of wheel measured from wheel gauge face | 29.4
at 13 mm from outer edge of flange
ii. Minimum thickness of flange of wheel measured from wheel gauge face | 16
at 13 mm from outer edge of flange.
3.1.13 | Floor Height
a. Maximum height above rail level for floor of any unloaded vehicle 1130
b. Minimum height above rail level for floor of fully loaded normal vehicle 1100
3.1.14 a. Maximum height of centre coupler above rail level for unloaded 815
vehicle
b. Minimum height of centre coupler above rail Level for fully loaded 740
vehicle
3.2 Locomotives and engineering service vehicles
Other items of rolling stock, viz shunting locomotives, OHE maintenance and
inspection cars, emergency re-railing van, track machines, etc., used on BSRP,
will conform with the Kinematic Envelope of the Passenger Electric Multiple
Units as shown at Figure KRIDE/BSRP/KRS-01/RSBG-1,1A,18
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CHAPTER 4
ELECTRIC TRACTION
25 KV A.C. 50 Cycles
Item no Ttams Values
4.0 Electrical clearances are compiled as per the table.
4.1 Minimum Vertical and Lateral distance between 25 KV line parts and
earthed parts of fixed structure or moving loads / rolling stocks shall be as
large as possible and these Electrical Clearances must be complied as per
Table 2: Electrical Clearances under Para 5.1.3 — Clearances between live
parts of contact lines and earth’ of BS EN 50119:2009.
However, These Electrical clearances are minimum and may be increased
depending on various parameters e.g., Absolute humidity, the Ambient
Temperature range, Air Pressure, Pollution, Relative Air Density, Shape and
material for both energized and earth Structures. Metro may consider each
case individually as suggested in BS EN 50119:2009.
The Minimum vertical and lateral electrical clearances to be maintained under
worst condition of temperature, wind etc. between any live part of the
overhead equipment of pantograph and parts of any fixed structures {earthed
or otherwise) or moving loads shall be as under:
Long duration 250
Short duration 200
Note: 270
i Wherever electric traction is in use, special precautions shall be taken to
maintain the following clearance
ii. A minimum vertical distance of 270 mm shall normally be provided between
rolling stock and contact wire to allow for a 20 mm temporary raising of the
tracks during maintenance. Wherever the allowance required for track
maintenance exceeds 20 mm the vertical distance between rolling stock and
contact wire shall correspondingly be increased.
iii.  Long Duration means when the conductor is at rest and Short Duration means
when the conductor is not at rest.
iv. Where adoption of above clearances is either not feasible or involves
abnormally high cost, permanent bench mark shall be provided to indicate the
level of the track to be maintained
4.2 Minimum air clearance between any live bare conductor (overhead
» Y
equipment, pantograph or contact line for feeder for 25 kV) and other
bodies (rolling stock, over bridges, signal gantries etc.)
Long duration 230
Short duration 200
4.3 Height of contact wire: Minimum height from rail level to the under-side
of live Conductor wire:
i under bridges and in tunnels
KRIDE/BSRP Examined & found in order
23 3G i . P »] Digitally sic J\b
J-Lw!}_t.x_jﬁil\d”{b D!-TCC[OI E & [ g MOhammad Mf:harn):.iajdn:;'ir Knsall 3
KOMAR) Suat NEERAJ R vimsar [ et s Faiz Ansari 2iite: 2021108.25 17:42:01 p
oe |GOWOA S Date: 2001 0822 o cpad ke th d"" Nsarl +05'30"
por Gerstated from e0ffice by M, Xbﬁﬁ%\y 2 BRARTI SOV -':‘.‘DJJF‘; fireject Directorate on 03/11/2021 01:35 pm



File No. 2019/JVCell/K-RIDE/BSTP/EBR/Q7(Part) (Computer No. 3303926) = '%;a'
990216,/2021/0/0 DD(Project)

BSRP

SCHEDULE OF DIMENSIONS

1.9 RI‘DE

ii. In the open

5000

iii.  Atlevel crossings

5500

iv. In running and carriage sheds wherever staff are expected to work
on the roof of rolling stock

5200

v.  Metal conductor of rigid overhead contact system

4318

a. For the movement of over-dimensional consignments if any the height
specified under 4.3 (i) above, shall be increased by the difference
between the height of the consignment contemplated and 4.41m. In
case such an over-dimensional consignment is moved at speeds not
exceeding 15 km/h and is also specially escorted by authorized KRIDE
staff, the derived height of contact wire may be reduced by 50 mm

b. On curves, all vertical distances specified in item 4.3 above, shall be
measured above level of the inner rail, increased by half the super-
elevation

¢. In cases where jt is proposed to allow only locomotives or rolling
stocks not higher than 4.42 m, the minimum height of contact wire
specified under item 4.3(i) above may be reduced to 4.69 meter.

d. In cases where it is proposed to allow only locomotives or rolling
stocks not higher than 4.27 m, the minimum height of contact wire
specified under Item 4.3(i) above may be reduced to 4.54 meter.
Aboard showing this restriction and specifying —locomotive s or
stocks not permitted to ply on such sections —, shall be exhibited at
the entrance to the same.

e. Suitable prescribed gradient on the height of the contact wire shall be
provided for connecting these wires installed at different heights.

Note 2 For rigid OCS

a. Location of level crossing from the exit point of the tunnel will take in
to consideration the OHE height of 4318 mm at the tunnel exit and
permissible contact wire gradient

. For the circular tunnel on curve refer 1.11.2

c. It shall be ensured that environment level inside the tunnel is
controlled suitably so that no extra air clearance over and above the
minimum separation prescribed 4.1 and 4.2 on account of pollution,
fog etc. is required.

4.4

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

on straight track

200

on curves

300

Note: These limits would not apply to special locations like insulated
over/aps and out of run wires

4.5

Maximum width of pantograph collector

2030

The Kinematic Envelope with the size of Pantograph adopted, shall be

within the Kinematic Envelope shown at Figure
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i KRIDE / BSRP /KSR - 01 / RSBG - 01

ii. KRIDE/BSRP/KSR-01/RSBG-01A
iii. KRIDE/BSRP/KSR-01/RSBG-01B
iv. KRIDE/BSRP/KSR-01/RSBG -01C ]

A tolerance of plus 10mm on maximum width specified is permissible to
accommodate variation in manufacture and mounting with respect to the

centre line of vehicle

Refer Appendix -5
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CHAPTER 5
PLATFORM SCREEN DOORS

Item no

Items

Values

51

Minimum Platform Screen Door Width

2000

5.2

Minimum Platform Screen Door Height from Platform Level

Partial Height

1500

Full Height

2100

53

Minimum Platform Threshold offset from track center-line straight track
(Underground)

1800

54

Minimum Platform Threshold offset from track center-line straight track
(At Grade/ Elevated)

1800

5.5

Minimum Platform Screen Door Panel offset from track center-line straight
track

Underground

1850

At Grade /Elevated

1850

Note:
Assumed plus/minus 300 mm stopping accuracy.
b. Curve track through station to be considered separately.

c. Platform Screen Doors are considered as designated railway
operational structures. Therefore, PDS may infringe the Structure
Gauge, but does not infringe the station Kinematic Envelope and
having minimum clearance of 10 mm from Kinematic Envelope to
Platform Screen Door.

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

1. Extra clearance for curve

1.1 Inside of curve: Higher value of (i) i.e., column 4 and (ii} i.e., column 7 shall be adopted

1.1.1, Additional clearance at centre line of Bogies =Mid Throw -Nosing = V-N, where V = (125C%R)
=28500/R with C=15.10 m for the worst case.

Note: Nosing at centre line of the Bogies is zero and therefore the nosing value included in the platform
clearance on straight track is deducted from Mid throw.

1.1.2. Additional clearance at any other location between two Bogies at a distance of X from C.L. of Bogies
= Throw {V3) -( N-N1),

where
V3= [125x {C? (2x)?}/R] = 28400/R
And

N1=Nx{X)/(C1/2) =17.5 x 0.873/10.87=1.4mm

(Minimum distance 'X' for the nearest edge of an open door from centre line of Bogies is 0.873 metre)

Note: Nosing at a distance of (X) from C.L. of twa Bogies is less than N (included in the platform clearance on straight
track) and therefore the difference deducted from Throw at that point.

1.2 Outside of curve:
1.2 Additional clearance at coach end =End throw
(Vo) = 125x (C ? -C1%)/R =33500/R for coach end with C1=14.6 metres and C =2x10.87 metres

1.2,2 Additional clearance at any other location at a distance of ' X' metres from C.L. of Bogies=
Throw (V4) - (N-N2), where, X < Cy /2,

V4=125x(19.18x19.18-14.6x14.6)/R = 19340/R for farthest edge of end door in open position with

C1=2x9.590=19.18 metres and C=14.60 metres for the worst case, N2=Nosing at the farthest edge of an
open door

=Nx (X)/ (Ca

=17.5x9.59/ 10.87mm=15.3 mm (Maximum distance (X) for the farthest edge of open door from
centre line of two Bogies=9.590M)_Note:

1. As nosing (N2) at (X) from C.L. of two Bogies is less than the nosing {N) at end of the coach (included in platform
clearance on straight track),

2. The difference between clearance required at coach end and at the farthest door edge is less than 25 mm. As
half width of coach at ends is a be provided is additional clearance required at the farthest door edge {column
12).

2. Values of additional clearances (columns 4, 7and 12) are rounded off to the nearest 5 mm.

3. Negative values of additional clearance are taken as Zero in the columns 4 and 7 with rounded off figures.
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Appendix 5

Clearances required for 25 KV single phase A.C. Electric Traction
1. Itis desirable to provide the maximum possible clearance in the case of lines equipped for 25 KV A.C.
50cycle single phase electric traction.

Minimum Clearance between live bare conductors / pantographs)

and structure: : 200 mm
a. Short term clearances_ Vertical and lateral distance between
live conductors and earth (normally existing only for a brief
period
b. Long term clearances _ Vertical and lateral distance between :250 mm

live conductors and earth { which may remain for a
considerable period )

2. Inorder to ascertain whether the requisite clearance would be available under an existing structure,
the permissible height of the contact wire shall be determined. For this purpose, the following
particulars should be known:

1.

Nowva N

9.
10.
11.

Particulars of the structure including profile.

Allowance for slewing of tracks

Allowance for low joints in tracks

Radius of curvature of track under the structure

Superelevation of track under the structure

Maximum permissible speed under the structure

Maximum dimensions of over-dimensional consignments which are permissible and safety
erasures which would be taken for movement of over-dimensional consignmens.
Location of the structure in relation to level crossings, water column and turnouts in the
vicinity.

The type of overhead equipment.

Vertical Oscillation of contact wire.

Kinematic envelope of rolling stock and over dimensional consignments (in case another
vehicle like maintenance vehicle is to be permitted on line).

3. After determining the permissible height of the contact wire based on the above particulars, the
clearance required between the lowest portion of the bridge or structure and the top most position of
the overhead wire shall be determined in each case after study of the following: —

sorsd =1 en Ga 25 00 09 2

[
)

12.

System of tensioning of the overhead equipment

Atmospheric conditions.

Maximum permissible number of electric locomotives per train (double or triple headed)
Location of the structure in relation to points and crossings, overlap, spans, etc.
Length of the structure along the tracks.

Type of structure, girder, masonry etc.

The span of overhead equipment under the bridge,

Presence of a traction feeder,

Likelihood of diesel locomotives halting under the structure.

Pantograph push-up.

Static electrical Clearance.

Vertical Oscillation of OHE.

4. The minimum height of contact wire

1. for a stock height of 4.42m, to be able to run on all sections electrified with 25 KV A. C.
traction system with live traction overhead equipment.
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i Height of the locomotive 4420
i Minimum clearance to contact wire 250
iii Allowance for track maintenance 20
iv Minimum height of contact wire (Total) 4690
Note:

2. For OHE span length of 49.5 m or below, the oscillations of contact wire get reduced to 0.05 m
and the minimum height of the contact wire in para 4(a){iv) can be reduced to 4.69 m.

3. After determining the minimum height of contact wire on the assumption that it would permit
passage of standard locomotives and stocks, the maximum height of over dimensional
consignments (ODC)with the live overhead equipment at speed over 15km/h (when vertical
oscillation of overhead equipment is pronounced) is derived as under;

Minimum height of contact wire 4690
Less
i.Minimum electrical clearance 200
ii.Track allowance 20
iil. Allowance for vertical oscillation of contact wire under 50
influence of moving pantographs
Total Permissible maximum height of over dimensional 270
consignment

4. If an over dimensional consignment is moved at slow speed not exceeding 15 kmph there will
be no downward displacement (due to oscillation) of contact wire. However, to cater for the
likelihood of an over dimensional consignment halting under a structure, a clearance of 0.25m
under rest condition is to be provided, vide item 1 of Chapter V-A. In this case the derived height
of contact wire may be reduced by50mm.

5. As per UIC 606-1 the Minimum/Maximum of contact wire bearing in mind the probability of

simultaneous occurrence of random factors.

Fv= sag of contact wire: preliminary sag and sag between droppers.

Fg= levelling tolerance of the track.

Fmu= downwards deviation of the tolerance for fitting of the contact wire.

Fdu= downwards dynamic oscillations of the contact wire.

Ftu = Sag of the contact wire at the highest temperature, measured in relation to its position for the average
temperature (Taken ‘0’ as this is a regulated OHE)

Fe = Effects of Ice on the height of contact plane (Taken ‘0’ as no snow in Bangalore)

B1 = Clearance between plane electrodes for normal atmosphere pressure (including variations in air
humidity.

B2 = Allowance for pressure variations

B3 = Allowance for pollution (Running for Thermal units, proximity to the sea, industrial pollution)

B4 = Allowance for unequal distribution of Electrical field

B5 = Allowance for over voltages appearing the catenary network.

B6 = Other safety allowances (birds, operating irregularities)

HL = Height of limiting Gauge. (Height of coach)

ELECTRICAL DISTANCES FOR THE 25KV VOLTAGES from live wire to nearest metal conductor
= 30mm
B2 40mm
B3 : 50mm
KRIDE/BSRP Examined & found in order %.ﬁ_f
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B4 30mm
B5 10mm
B6 70mm
normal distances dynamically without pollution 170mm
normal distances dynamically with pollution 220mm
minimum distances dynamically without pollution 70mm
minimum distances dynamically with pollution 120mm
normal distances static without pollution 270mm
normal distances static with pollution 320mm
minimum distances static without pollution 200mm
minimum distances static with pollution 250mm

Hi=4048mm B4=30mm Fv= 100mm (maximum value).
B1=30mm B5= 100mm Fmu = 10mm '
B2=40mm B6= 70mm Fdu = 10mm

B3 = 50mm Fg=20mm

Formula as per the UIC 606-1 for minimum contact wire height:

1).Hf min = HL+B1+B2+B3+Fg+(Fe or Ftu)+Fv+\/ B42 + B52 + B62 + Fmu? + Fdu?
Where,

Hfmin = 4048+30+40-+50-+0+20+100+
i = A4S L30HA0S0T0120+1004 [ | 1002 4 702 + 107 4 102

Hf min = 4414.49 mm

Formula as per the UIC 606-1 for Maximum contact wire height:

Where,

Hfn = Nominal height of the contact wire, here Hfmin is taken as nominal.
Fs= static uplift of the contact wire by the pantograph.

Fg= additional quasi-static uplift of the contact wire at maximum speed.
Fdo= upward dynamic oscillations of the contact wire.

Fmo= upwards deviation of the tolerance for fitting or the contact wire.

Hf max= Hfn+fs+fq+fto+ fdo + fmo? Fto=0mm
Fdo=10mm
Therefore Fmo=10mm
Hf max= 4414.49+100+0+v102 + 102 Fs+Fg=100mm
Hf max = 4528.64mm
Value of hf max= 4528.64mm

Value of hf min= 4414.49mm =4425

Minimum Height of heavy structure= min height of wire + clearance between bridge and live wire +contract wire
thickness +rise on edge =4425+270+16+14=4742=4750+(300 * mm

encumbrance)
=5050

Minimum height of light structure= minimum height of-heavy structure+200

=5050+200 = 5250 %&/«-
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1.

4.

Appendix 6

KINEMATIC ENVELOPE METHODOLOGY

Kinematic envelope is calculated as below.

Below calculation Is done for motor coach and trailer coach separately, with both secondary
suspension in inflated and deflated condition. Maximum of above 4 set of value is considered as
displacement added to maximum moving dimension to get kinematic envelope of the coach as
below. The calculation is done for location A as mentioned in fig-2 below to count nosing effect
also.

Wind effect is converted in equivalent cant.

Wind force=% (A p V3

V wind velocity in m/s

P density of air 1.2 kg/m?

An area of resistance 3¥*22=66 m

Cant due to track= wind force* track qauge/car body mass* acceleration due to gravity)
Cant excess and cant deficiency will be added (in case of outside station portion)
Speed will be converted in equivalent cant.

Cant due to speed= K speed * (speed of vehicle)

K speed Will be taken as .396 for broad gauge condition

Cant=sum of 1,2,3 above.

TRACK/CARBODY GENTERLINE —= ——

\
PRIMARY SUSPENSION & | z ! |
\

RAIL LEVEE

TRACK GAUGE |
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5. Deflection and tilt is calculated as below

system of equations has been developed to analyze the vehicle sway as follows:
Design code (501 British railways)
Tan a= cant/ track gauge
Cant= as calculated sl no 4 above.
Track gauge =1750 for broad gauge.

Setondary Lateral Equation

a= 6s * ksec Lat / M *g.......
Secondary Roll Equation

Ksec roll ¥ y =M * g * [{(hg-hs) * (a +B +v)} +G] +Q.........
Primary Roll Equation

K prim roll* B= M * g * [{{hg-hp) * (a +B +y)} + 65 + G]
Primary lateral deflection

p=Mx g x(o+ B +vy)/ Kerimlat............ (D)

The above equations are solved simultaneously to get body roll (), bogie roll (B) and secondary
suspension lateral deflection (s). Primary lateral deflection (p) is calculated from equation—D

After values of a, B, y determined, equation J & K are used to calculate
the sway of the body at any height H above rail level.

Sway= {(hc-hs) * Y} + {(hc-hp) * B} ............. for CG point
Sway= {(hc-hs) * v} + {(hc-hp) * B} -Wc * {1-cos (B +V)} ecvvvvvvvrnercs (K)

for a point with semi-width Wc

Pure Lateral Displacement = Pri Lat Disp + Sec Lat disp + + Flange Lat Play
Yaw displacement (rolling stock) = pure lat displacement (n/A)

n = bogie centre to end of coach distance.

A = Bogie centre to centre distance.

Yaw displacement {track)= track alignment tolerance *(2n/A + n/A)

Nosing = yaw displacement (rolling stock + track)

Cross level dip = cross level error * h/ track gauge.
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h = required height.
Displacement= pure lateral displacement+ sway + nosing + Cross level disp.
This is to added with below to get total deflection of coach under dynamic condition.
1. Gauge tolerance (for ballast and ballast less track)
2. Alignment tolerance.
3. Wheel wear tolerance.
4. Bogie and body clearances.
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