4 — 1 _Trial Cal#ulationrof Number of Trains and_Hindrance Rate at the

Prinecipal Surface-crossing

1. Surface-crossing at Rampura signal station

At present, the hindrance rate at the surface-crossing in Rampura signal
station is as follows:

(1) Number of trains.pass through the surfaoe—crossing'

Table 4.1 Number of trains pass through the surface-crossing

_Route Passenger Goods Light Total

_ : Mail/EXP | Local Total Engine’
SSB- PTNR - - - 10 11 2
PTNR-— SSB. - - - 9|20
SSB—DBSI 5 | 11 16 R 28
DBST~SSB . | 5 1 16 : 1| 27
NDAZ— DBSI - - - 3 - 3
NDAZ—* PTNR - - - 15 2 17
DBSI-—> NDAZ - - - - - -
PTNR— NDAZ - - - 1 2 16
T TR ST P B I R I S A X

Note: Figures in parentheses show number of trains which has no
“hindrance to the surface-crossing
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Noyo Azadpur (NDAZ)

Shakur Basti
{ S5B}

3

Daya Basti { BBSH)

&

Patel Nogor { PTNR }
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Fig. 4.1 Precondition for method of train operation



Total number of trains pass through the surface-orossing is 112.
{2) Precondition for facilities and method of train operation

MNaya Azadpur

Delhi Kishongonj

}—@ Dayo Bosti
= " . = |
| —s - e - | |

Shokur Basti
Rampura

Patel Nagor

Fig.4.2 Precondition for facilities and method of train opoeration

1 ).Distance'between a signal'#ith G expression and é hindrance
surface-crossing is approx. 3 km for each route. _
Distanbe between Daya Basti and the hindfancé Surfabe—orossing
is approx. 1 km.

2 ) Length of formation of trains are as followus:

® Paséengér Lrain 530m
@ Goods train 650m
3 Light engine 20m

3 ) Operation apeed of trains
(a) Passenger train
O Mail/Bxp : _
It is presumed that all Mail/Exp stop over at Shakur Basti
and the maximum operation speed is 8% k.p.h.
@ Local passenger train

It is presumed that the said trains stop over at both Shakur
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Bastli and Daya Basti and the max. operation speed 15.60 k.p.
h * .
(b) Goods train | |
It is presumed that the max. operation speed is 30 k.p;h..for
each route. | o R
Train operétion Diagram based on thé'above stéhdafds_shown in
| Fig. 4.3. | | o
(3)'Trial éalcuiatibn of occupied time at the-suffaqe—érdssing.
Occupied time at the surface-crossing based oﬁ (1} and (2) is
shown in Table 4.2. '
Occupied time per day is approx. #5%.

Table 4.2 Occupied time at the surface-crossing

_ Occupied time NOV. 1988
Route | Train : ——
(min) - Number Qccupied time {min)
G. 8.5 10 ' .85
SSB— PTNR L.E 8.5 11 - 19,5
total 21 . 13,5
G. 9
PTNR— SSB L.E 11
total 20
M/E 4.5 5 22.5
L. 5.0 17 - 55
SSB- DBSI G 8.5 1 8.5
L.E n.5 11 49.5
total 28 135.5
M/E 2.5 5 12.5
L 3.5 13 38.5
DBSI— SSB 8.5 - -
L.E 7.5 11 27.5
total 27 78.5 .
8.5 3 25.5
NDAZ— DBSI{ L.E .5 - —
total 3 25.5
G 8.5 15 127.5
NDAZ— PTNR|{ L.E .5 2 9
total 17 136.5
DBSI ~ NDAZ | L.E - - -
total - - -
8.5 1l 119
PTNR— NDAZ | L.E 7 2 11
total 16 133.
Total 112 643.5

Note: M/E: Mail/Express



I, + Local Passenger
G : Goods
L.E: Light Engine

2. -GAL surface-crossing between Anand Vihar and Tilak Bridge

(1) Number of trains pass through the surface-crossing

Table 4.3 Number of trains pass through the surface-crossing

Passenger

Route ; Goods | Light Engine Total
_ Mail/EXP Local total
NZM-> ANVR - ~ - ~ 30 15 U5
ANVR— TKJ 16 7 23 3 15 41
~ Total 16 T 23 33 30 86
Tilok Bridge : Anand Viher (ANVR)
LTRID

H. Nizamuddin
LNZM)

[ 86 1}

Fig.4.d Precondition for method of train operation

Total number of trains pass through the said surface-crossing is
86,
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{2) Precondition for facilities and method of train operation

|..u_ 8OO _—T‘—_— :3 Q0o ————»1
: O o @

To Apond Vihar

To Tilok Bridge

To H. Nizamuddin

Fig.4.5 Distance between a signal with G expression and hindrance

surface-crossing

1 ) Distance between a signal with G expression and a hindrance
surface-crossing is approx. 2,800m~ 3,000m as shown in above
figure.

2 ) Length of formation of trains are as follous:

@ Passenger train 530m
® Goods train 650m
@ Light engine 20m

3 ) Operation speed of trains
It is presumed that operation speed of all Lrains in the course
of passing through the Yamuna River Bridge is 40 k.p.h.
{(a} Passenger t{rain
It is presumed that max. speed is 85 k.p.h.
-(b) Goods train and light engine
It is presumed that the max. speed is 7% k.p.h.
However, operation speed between H. Nizamuddin and the place
just after the Yamuna River Bridge is 40 k.p.h.
Train Operation Diagram based on the above standards is shown
in Fig. 4.6.

{(3) Trial calculation of occupied time at the surface-crossing



3.

Ocoupied bime at the surface-crossing based.on-(1);and'(2) is

shown in Table 4.0,

Qcoupled time per'day-is approx. 31%.

Table 4.1 000upiédttime at GAL'éurface-crdssingf

Gharziabad Station Yard

. _ Oceupiéd | NOV. 1988
Route Train time e i :
{min) Number| . Occupied: time (min)

6 30 - 180
NZM— ANVR L.E 5 15 75
total . L5 255
M/E n.5 16 - -T2

ANVR—~ NZIM L .5 7 31.5
5 3- 15

L.E 4.5 15 67.5
total n1 - 186
Total 86 By

As for Ghaziabad Station  Yard, Moradabad, Saharanpur routes and Tundla

route are crossing each other.

In case of crossing Main Route at the'surface—crossihg,'beéauSe of the

low running speed of 15 k.p.h., the occupied time is increasing. .

(1) Number of trains pass through the surface—crossing

Table 4.5 Number of trains pass through the surface-crossing

Passenger - - A Light
Route Goods Total

. Mail/EXP Local | total} . Engine
GZB— TDL 17 5 22 29 1 52
678 <2 jRC 13 10 23 | 15 2 10
SRE— GZB 7 5 12 1 2 15
MB— GZB 6 ) 11 6 .0 S 17
Total 68 51 - b 124

4--8



To Suhufonpur
(SRE)

Ghaziobod Ta Meradabod
AGZB). Goods Yard tMB)
PIITLIS
X p 7 N
P77 77 To Tundla
Goods Yord : {TDL}
v
(40
52 ;:>
: ti;/im4 )
‘Fig.8.7 Precondition for facilities and method of &train operation
{2) Preconditicn for facilities and method of train operation
To Sohoranpur
} 40
{ _ 0 To Moradabad
Ghaziabad o /
: vesid o
o
o R — -
< | =) P -
* T To Tundla
L 1000 ———»
l 3800

Fig.L.8 Distance from each route to the hindrance

surface-crossing



1) Dlstance from each route to the hlndranoe surface-crossing is
shown in above figure.

2 Léngth of_formatlon of trains

@ Passenger train : 530m e .
® Goods train © - 650m (As For MB, SRE route, 530m)
@ Light englne ' 20m . o

3 ) Operation- speed
S It is presumed that operatlon speed of tralns p3331ng through
the surface-crossing except for GZB ~{ TDL route is 1% k.p.h.
(a) Passenger train _ . '
® Gze —~ TOL - 98 k.p.h.

@ GZB — MB and SRE . 85 k.p.h.
(b) Goods train : 60 k. p- h.
(c) nght engine o -60 k. p.h.

Traln Operataion Diagram based on the above standards is shown Fig.
4.9. ' .
(3) Trial calculation of occupied time at the_surfaée—crossing based

on (1) and (2) is shown in Table 4.6.

Table 4.6 Occupled time at surface- crossing on Tundla side in
Ghaziabad

Occupied time | - NOV. 1988

Route Train .
- {min} Number QOccupied time(min)
M/E 3 17 51
GZB— TDL L 3 5 15
G 5.5 29 159.5
L.E 3 1. 23
' M/E 5 13 65
GZB-~ SRE, L 5 10 50
MB. G 5.5 15 82.5
L.E 3 2 6
M/E, L 5.5 12 66
SRE— GZB G 6 1 6
L.E 77' 4 2 8
MB-—- GZB M/E, L 5.5 11 60.5
& 6 6 36
Total 124 608.5 -

410
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4, Surfaoe«ordasing_at a delta area in both Delhi and_New'Delhi

(1) Surface-orossing of Broad gauge
1) Number of trains pass through

Table #.7 Number of trains pass

the surface-crossing

(B.G.) and Metfe gauge_(M.G¢)

through the suﬁfaee"cfdsSing:_

Passehger

Crossing _ Ao o A
. Gauge [ Route F : . —Goods | L.E- |Total | - .
point C :  Mail/EXP ] Local Total} - : _ I B
a—-b| 5 14 19 1 15 | - .35:]
B.G | b~ 5 13 18 1 15 30
Sub total 10 27 37T 2 301 B9
- la-c 11 5 |16 |- 1| carh
® M.G [ ¢c—a 11 5 ] 16 ~ SN R I &
Sab total 22 16 - .22 - 32 30
total 32 37 69 2| 32-] 103
b > ¢ iy 8 12 1 —~ 13
c > d 8 I 12 1 2 | a5
. Sub total 12 12 enet 2 2 | 28
' ¢ - B 4. 8 12 1 - 13,
sch Tolal 8 19 SR 51 23
. ub total : - el -1 - c
total 20 24 48 | b 4 56
Cla-ce 11 5 16 — 17
MG | c - a 11 5 16 | - A7
Sub total 22 10 32 - 2 -1
total Ig 34 - 80 1 6. 90
Total 78 71 149 6 | 38 | 193

412




{ To - Sabzimandi}

@ o N _ _ B : : {To Dethi}
F- .

{ To Delhi Kishdnganj)

'(To New Delhi )

f.\f\i\____/?/l

/L_Y—_LLJ:.__":C_JIJ"'I_ —y’
‘\\‘-_ — — ——_.J

Al
o\ \ Y/ /0,
L)

193 (159 )

®

Fig.4.10 Precondition for facilities and method of train operation

Total number of trains pass through the surface-crossing is 159

{erossing number is 193, because M.G. route passes B.G. route tuice).

4 —13



{2) Surfdce-crosaing of B.G.Iand B.G.

Number of trains pass through the Surface—cfossing is as follows:

'""‘Tﬁble-W;S Number of trains.pass through the surface-crossing

Crossing L : Passenger URTN IERTREIEE S ST
' Route T T Goeds: § "L.E - Total
point : Mail/BXP | Local-} total | .-~ = A o o R

ETI TR T BT A A
a—c¢ : U Ca :
C q—d - > -5 7 o [t 8. es
tolal 8 28 36 - 2, 21 |59
b~ a 5 13 18 1 15 314
: ¢c—>b — 8 12 1 - 13
D d-—b | 8 i 12 1 2 15
total 17 | 25 | b2 3 17 62
a—c S 10 L 1 :
a—-d 2 5 7 o ' ¢ 25
Sub total 3 5 18 1 6 25.
E ¢c— b |- I 8 12 1 ~ 13
d—b [ 8 -y 12 . 2 15
Sub total 12 12 2L 2 2 28
total i5 27 b2 3 8 53
c—a 1 10 11 3 6 20
¢ — b I 8 12 1 - 13
Sub lolal 5 18 23 s 6 33
F a — d 2 5 7 - = .. 7
b - d 8 i 12 i 2 15
Sub total 19 9 19 ) 2 22
total 15 27 h2 5 55

1-14




Subzimandi

Delhi Kishongonj

New Dethi

Fig.u4.11

Some 53~'62.tréins pasa thruugh at each point.

5. Panel B
(1) Number of trains pass through the surface-crossing is shown in

Table 4.9,

Table 4.9 Number of trains pass through the surface-crossing

. Passenger
Route Goods L.E Total
) Mail/EXPj Local Total
ANVR— SBB . - 16 5 21 19 1 54
ANVR— Panel<i> - - - - 2 z
Panel<A>— ANVR - e - 9 2 11
total 16 5 21 28 B 18 67

4 —1h



Panet <A> )

AY

ANVR SBB

_

67 1

Fig.4.12 Preéondition for method of train operation

6. Surfaceworossiﬁg'betweén Okhla and Lajpat Nagar (H. Nizamuddin)

Number of trains pass through the surface-crossing is shoun in Table.4.10.

Table 4.10 Number of trains pass through
the surface crossing

Route Goods L.E Total
OKA— NZM 22 8 30
LPJN- QKA 16 8 24

Total 38 16 54

n] pe—— 7Y

LJNR

30

q’b\

{ 54 )
Fig.4.13 Precondition for method of train operation
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4 — 2 Patel Nagar MG Terminal Plan

Patel Nagar MG Terminal Plan

Scale 1

+ 5000

D.Saraj Rohilla MG Passenger Facilities

T Taya [
Scale 1 : 5000
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5

1)

2)

3)

Passenger Flow Survey

A decision was made to conduct a consisting of a passenger [low
survey, 0D volume survey, and traffic volume survey, as a result
of several discussions of a sufficient nature with NR staff based

oh the survey plan in Table 5.1.1.

As for the execution of these surveys the following items were
debtermined: A) NR employees would carry out the surveys; B) a
demonstration of the passenger flow survey and 0D volume survey
would be carried out to find problems in advance; and C€) none of

the surveys would be carried out on the same day.

The schedules for the surveys were as shoun below.

Demonstration 17:00-20:30 on Jan. 27th

Passenger Flow Survey 6:00 on Jan. 31st - 6:00 on Feb. 1st
0D Volume Survey 7:30-10:00 and 17:00-20:30 on feb. 2nd
Traffic Volume Survey 7:30-10:30 and 17:00-20:00 on Feb. Tth
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! . Passenger Flow Survey

*  Fig.5%.1.1 Survey Locations and Number of Staff Pasted
% Fig.5.1.2 Passenger Taffic Volume in Station
*  Fig.5.1.3 to.5.1.11 Passenger Flow

(1 . The total number of persons who entered and left the station
(excluding passengers changing trains) on the day of the survey
was 249,700.

2} The ﬁﬂmbér of persqns_who entered and left the overpgsé entrance
on- the Péharganj side (Location No. 1) was 13,656 and 19,701,
respectively. The hourly peak occurred between 17:30 and 12:30.
With the passenger traffic volume during that period being 3,445

persons/hour.

{3 The number of persons who entered and left the main entrance's
wickets (Location Nos. 3,4,6,7) was 47,516 and 18,755
respectively. The hourly peak occurred between 18:30 and 19:30
with the passenger traffie volume during that period being

8,414 persons/hour.

{4}  The number of persons who entered and left the overpass entrance
on the Ajmeri Gate side (Locatioh No. 1) was 34,479 and 34,736,
respectively. The hourly peak occurred between 12:30 and 13:30
with the passenger traffic volume during that period being

9,866 persons/hour.

{50 The peak for traffic entering and leaving the station occurred
three times a day: namely, in the morning, at noon, and in the
evening. The morning peak occurred from 9:00 to 10:00 and has a
traffic volume of about 16,000 persons/hour, of which 77% was

departure traffic. The noon peak occurred from 11:30 to 12:30



(6)

n

and had a passenger traffic volume of ‘about 20}000-pébsohs/hpur{

the rate of concentration was about 10%. The evening peak was

from 18:30 to 19'30 having a tfaffio volume of about 16,000

persons/hour, of which 704 was departure trafflc The rate of

conoentratlon was about 7%.

The wickets on the Paharaganj side (Fig.5.1.3) have a many
people leaving from them in the morning and many people
entering them in the evening. This indicates what the

characteristics of commuter flow aré here.

Arrlvlng and departlng traffic reach their peak durlng the 2
hours. Period (11:30 to 13: 30) at the overpassage entrance on
the Ajmeri Gate side. (Fig. 5 1.7) S
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Passenger Flow

Fig.5.1.3
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Locakion W §

Fig|5-1 5o

2
Passenger Flow
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'Passénger Flow

Fig.5,1.9
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- 2. Passenger 0D Survey

%

1)

{2)

3

4)

{5

Fig.5.1.12 Survey Locations and Number of Staff Pasted

Fig.5.1.13 to 5.1.18 Passenger Chart Flow in Relation to

Locations for Card Distribution

An evénly diétributed'fldw of about 270 thousand perSohs pef day
use the Nizamuddin side overpass. _
The OD Survey gives the estimate that slightly-more than 10% of

the users (about 30 thousand persons) pass through it.

About 200,000 persons per day use the Delhi side overpass. As
one approaches the east side the number of users decreases.
This is probably because the east side is not directly connected

to the station plaza.

. The charts flow from the platforms (Fig.5.1.13 to 18) lead to

the estimate that 30% of total passenger traffic consists of

those changing trains.

Most of the distributed cards were c¢ollected within a fixed
period of time. The method of their collection indicated that a

fixed walkiﬁg speed in the crowded station is securable.

The following percentages show the distribution of passengers

among the platform stairs.

Platform No. 1 30:60:10
No. 2,3 H0:30:30
No. 4,5 ~ U5:20:36
No. 6,7 60:20:20
No. 8,9 - U5:25:30

The above figures can nearly be predicted from the layout of the

platform stairs.

5 —12
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.3.

{1

(2)

(3)

(4)

(5

Traffic Volume Survey
Fig.5.1.20 " Survey Resiults

‘When the total number of vehicles during the survey period at

the east and west plazas are,compéned the former is more

heavily used than the latter. If- only buses and cars are

considered, the two are nearly the same. In other words, the

east plaza had 1,437 motor vehicles and the west plaza 1,450

'motor vehlcles

In the'nest plaza, motorlzed three wheelers aceounted for about
one- half of the total amount of trafflc,_Whlle cars and buses

aecountad for only about 20% and 3%, respectlvely

In the. eéét'plaza, oxX- carts and carrlages accounted for about
u0% of ‘total traffic and motorized three wheelers for about 30%.
.In other words, these lou- speed modes of transport accounted

for more than half of total trafflc._ Whlle cars and buses,

: whlch are .usually the prlnclpal ‘means of urban transportatlon,

anounted for only about 10% and about 5%,=respect1vely.

The tréffic volume of cars and buses iS[snall in both the east
and the west plazas, but crowded withfnotoriZed three-wheelers,
ox-carts and carriages. -Therefore, nhe=méasurés”for.the low-

speed means of transportation are importantﬂ
Ajmeri Cate Bridge is similar to thé-plé;as;'in'other Words, the

traffic volume of the motorized three-wheelers, ox-carts and

carriages is large, as well as that of two-wheelers.
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-2 Calonlation of Required Area for Passenger Faoilipies:

In order tp}Seéure smooth'passenger flow now'éﬁd'in the future
equations which are used in Japan for determining width and area were

applied to India. =

1. Width of Platform St31PS _ )
If the ourrent 1ocat1ons of platforms are not changed there will

be a large deviation between the planned position of the overpass
goncourge and the platform centers This - was con51dered 1n the
..passenger distribution on the stalns. . Therefore, the maximum use
ratio of one set of stairs'ﬁaé'assumed to be 70% in the'aSSESsment
below. Abovemmentionéd figure was evaluated by thé-preSent use
ratio of the platform, 60% due to the result of passenger flows

survey.
i 31 s2
et
M1 T . T2
W =

required width of platform stairs

N1

4

flow coefficient of stairs = crowd density X e¢rowd spéed

Crowd density = the average number of péSséﬂgérs per 1 m* of
platform stair. Although it is 2.6 person/m?
(0.38 m?/ﬁérson) in Japén;fit is assumed fto
be 1.7 péfsons/m?.(D.ﬁ m?/person) in India
due to passengers having a lot of baggage.

Crowd speed ='the_average walking speed of passehgers on
platform stairs. It is 0.6 m/sec in Japan,
but is assumed to be 0.5 m/sec in India
because of passenger baggage.

= 1.7 persons/m?x 0.5 m/sec X 60 sec

= B0 pefsons/m/min
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51 = maximum number of alighting passengers per train using the
stairs.
= 1,800 people X 0.7 {maximum usage percentage)

= 1,260 people.

52 = number of entraining paséengers using the stairs during

alighting time = S1-

T1 = time required to discharge . alighting passengers from a train

= 5 minutes

T2 = time required to discharge all passengers from a train

= 10 minutes

1 1,26 1,260
50 * [ 5 10 J
The narrowest platform is 12:8 m at present. Therefore, even if
stairs_a}o m in width are constructed on this platform, a 2.0 m
wide passage can still be secured on both sides. Therefore,

standard platform width will be assumed to be 8.0 m.

Width Qf Concourse

W = P/N2

W = concourse {free passageway) width

P = volume of people on a normal day {(including general public)
It is estimated that transportation capacity in 2010 will be
approximately double.that at present.

Therefore, it is assumed that the volume of people will also
be approximately double in 2010.
(249,700 = 250,000) x 2.0 = 500,000
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The time fluctuatlon rate is assumed Lo bhe. 25%, athough it
is currently about 10%. T
500,000 persons/day

i

.SOO,OOOIpeFSQHS/ZGhOUFS

H17 persons/minutes ..

417 persons/minutes X 1.25 = 521 persons/minute’

N2 = flow coéffioient = Crowdsdenéity X Cro#d speed
_ Crowd density - +.5 persons/m? (2.3 persbns/_i_n2 in:Japén)
Crowd speéd = 0.65 m/seo (0.75 m/sec in Japan)
1.5 persons/m® X 0.65m/sec X 60sec
= 55 persons/m/min
If the station is to have ‘only one main concoufSe. its width

must be as shown below.

W = 521 personsd/min + 55'persons/m7min = 9. U7 m
A margin of 1.0 m is to be allowed for along the walls.
9.47 + 1.0 X 2 = 11.47 = 12,00 m

Therefore, the main concourse width must be at 1east 12. 00 m.

Width of Main Stairs

The number of persons using the main staifsris assdmea'és below
from the volume of people in the conéourse. )

521 persons/min X 60 min = 31,260 perébns/hcﬁr
In Japan, 1 m is used by'3,000 persons/hour according to the
simplex method. Since the flow coefficient {see N of the
platform stairs calculation) 13.55% of that in Japan, this
difference is taken into consideration as shown beiow.

3,000 persons/hourx 0.55% = 1,650 persons/hdur

31.260 persons/hour 4—1.650 persons/hour = 18.95% = 19.00 m
Therefore, the width of the main stairs should be at- least 19.00 n.

It is desirable for the concourse and main stairs to be of the

same width from the standpoint of architectural deslgning,

construction work, and passenger flow.
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If the width of the concourse and main stairs are to be dependent
upon the installation of elevators, the following assumption can
be made.
If ong'ubward escalator (Lranéportatibn capacity = 9,000
persons/hoﬁr)'and one downward escalator are installed, then :
31,260 peérsons/hour— 18,000 persons/hour = 13,260
persons/hour
Then, the width of the stéirs is dbtained'as shown below.
13,260 pefSons/hour.%j 1,650 persons/hour = 8.00 m
Therefore, the requiréd width of the méin stairs will be :
7 8.0m + 2.0'm (escaiator widfh) x 2 =12.0 n
Even if the concoﬁrse width is at its minimum (12.0 m), the main

stairs can have the same width.
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4. Public Spaces and Waiting Rooms

A=U+T+8S Xa

A = required area for public spaces and waiting rooms

u =_area 1n front of booklng offloe N
= B1x L1 .
B1 = the total Wldth of booklng w1ndows
| Present width of the booklng wlndow 1s about 55.0m and
' the obstructlon W1tdh of it agalnst 1mprovement Wwork
T_ls about 35, Om ' And the requlred width due to the
1ncrease of passengers in the future is about 55.0m.
Therefore 35.0+55.0 = 90.0 m ,
L1 = depth of booking windows (The standard is 3 m in Japan )
=5.0m '
U =190.0x 5.0 = 850.0 m?.

T = flow area
= B2x L2
B2 = flow width
= (L3X N} + B3
L3 unit width of wicket = 1.3 m

N = number of wickets

{India does not have wickets like those in Japan.
However, this should present no problem for calcu
lating a wicket's basic area. Therefore, the

following equation is used.)

1 "~ nl n2
= X [ + ]+ A
3,600 P P2
nt = number of entraining passengers per hour

during peak rush hours

= maximum measufed value at present of
5,577 persons/hour X growth rate 2.0
(see P in the concourse width calculation.)

= 11,200 persons.
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I

n2 = number of alighting passengers per hour
| during peak rush hours
= maximum measured value at present of
= 4,289 persons/hour X 2.0
= §,600.§erédns | |
pi = nunber of'detraining passengers passing
through a_wibket_per unit of time
.= d.ﬁ'pefsons{sép_(O.T persons/sec in Japan)
pe = numbeh of a lighting passengers passing a
wicket pef.ﬁhit Lime
= 0.8% persons/sec (1.0 persons/sec in Japan)

A = margin

=20
1 11,200 8,600
N = x s ] x 1.2
3,600 0.6 0.85
=10

B3 correction value of flow width

3.0 m (2.0 m in Japan)
B2 = 1.3x 10 + 3.0 = 16.0

L2

depth in front of and behind wicket

‘depth in'Froht of Qicket = 3.0 m (standard)
depth behind wicket = 0.5 B2

8.0 m

Ir

8.0 +3.0
11 m
16.0xX 11.0 = 176.0= 180 n?®

Waiting area
CX W

€ = area per waiting person

i.0 m2 (0.7 m?® in Japan)

E
i

number of people waiting at one time
PxQ (r « &)

P = number of entraining passengers per hour during peak

90— 20



I

nUmber‘df entréinihg passengers per day X hourly

concentration rate during peak rush hours

{ The estimated volume of people waé used in the
presént'asseésmént.:J

500,000 X 104 = 50,000 persoris/hour

1

Q (r * t) simultaneous waiting dbefficient-'

it

from the'attached'diagrém Fig.5.2.1
PaSsenger'cdncentration rate = 10%
Number of trains = 175 trains+ 20 hours
‘% 9 trains
= about 10% |
1.0 m?2x 50,000 x 0.10 = 5,000 m?

[os]
1

coefficient

=1
H

"

Increase/decrease due to special reasons
(No increase/decrease is considered in the present

assessment.)
Therefore, public spaces and waiting rocms must have at least

the following area.
450 + 180 + 5,000 = 5,630 = 6,000 m*
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5 — 3 Comparative Table of Paséenger Facilities for Basic Layout Plans (Proﬁoséls)

Proposal A B C Remarks on Evaluation
: . : ' Fig. Fig. | Fig. ' :
Ttems Compared 5.3.1| 5.3.2|-5.3.3
Floor Area | {m?) 21,000 { 21,000 | 45,000 | Area of improved & newly
' ' : constructed locations
Construction | Construction 450 450 850
& execution | cost , '
- | {millions of
Rupees)
Difficulty of D O A | Proposal A has - the main part
" execution of the overpass station on
new platforms,. and since
construction is done usually
while trains-are not moving it
is easier than Proposals B or
C. ; '
Passzenger Distinguishing X O O In Proposal C wickets can be
flow passengers and ' congentrated. '
the general :
public
Relation 'between) O O © In Proposal €, smooth passen-
free passageway ger flow is possible since the
and station centers of the east and west
huilding sides are aligned with the
free passageway.
Management & | Level of O O © Proposal C plans for adequate
service facility facilities that are flexible
development to use.
Future % A © In Proposals A & B future
measures construction: is necessary.
-At that time, B would be
better than A from the view-
point of layout.
Comprehensive A @ ©
evaluation
Legend; X = poor
/v= average
(0= good
@= excellent
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Examples of Overtrack Station in Japan

5 — 4

CAWASAKL STATION

location
population
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over track

building

‘Kawasaki Kanagawa
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per day 300, 000
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area 4, 100w
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Plot plan
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OMIYA STATION

Omiya Saitama
380, 000
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focation
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6 — 1 Signalling System

(1) Existing Block system (ref. to Fig.6.1.1)

(2) Improved Block system (ref. to Fig.6.1.2,Table 6.1.1)}

(3) Signals in Absolute Block Sections (ref. to Fig.6.1.3)

{4) Semaphore signal type (ref. to Fig.6.1.4)

{(5) Type of interlocking Equipment at each station (ref. to Fig.6.1.5)

{(6) Detail of level crossings on related section Connected to Delhi
Area (ref.to Fig.6.1.6)

(7) Railway Diagram of the section on Delhi Area (ref. to Fig.6.1.7)
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Flg 6.1.4 Semaphore Signal Type

(1) Semaphore type Single 11ne

Single lme Statlon inmodified lower quadrant signalling territory w1th Digtant,

Warner, Home and Starter signals

(Note to Rule 8.03 refers)

Home

Distant -Warner

Starter

N

| 180in |120m|

Starter

llZOm! 180m |

—td

Home Digtant

Warner

Block section

(2) Semaphore type Double line

Station section

Double line station in modified lower. gquadrant signalling terr1t011w1th

Dlstant Warner Home, Starter, Advanced Starter signals and Block Section

Limit Board

Bilock
Section
Limit Board

Distant -Warner Home

Starter Advanced Starter

Advanced Starter

Block section

Home Warner Distant

Station section
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