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A possibility of high frequency operation for congestion reducing of urban railway

Haruki Yoshie*, Student Member, Seiji Iwakura™*, Non-member,
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In this paper, we examined a possibility of a low cost capacity expansion by frequency operation using a moving block

for heavy congested, this research is analyzed by two methods that operation curve based approach and multi agent simula-

tion using actual data of Tokyu Denentoshi line and Hanzoumon subway line. This agent simulator can estimate minimum

allowable time interval through the calculation on stopping time with decreasing passenger volume in a vehicle by extreme

frequency operation. As a result, this study findings that the operation interval can be improved to approximate 110 seconds

intervals for the current approximate 130 second interval.
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Table 1. BIARFRHI AT DR E S

Idle running time 3 [Sec]
Starting time after signal clear 5 [Sec]
Deceleration for stop to station 3 [km/h/s]
Deceleration for speed check patterns 3 [km/h/s]
Time of between notch-off and breaking 5 [Sec]
Buffer distance 25 [m]
Maximum speed of forward train 90 [km/h]
Approaching speed of Following train 90 [km/h]

Constant speed case

Temporaly stop casc

constant speed
for 5 seconds

JSIGLIETN

Re accelation case

constant speed
for 5 seconds

Distance stop position at station A

Figl. %% — A OOz

Table 2. &R EEHE T DIBIAREH

Deceleration for

stop to station 2.0 2.5 3.0 35
(km/h/s)

Temporally stop case 42.7 40.7 39.3 38.2
Constant speed case 60.5 58.6 56.6 54.9
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Table 3. FF¥&HLE TOREH]

Ti f bet ignal cl
ime of between signal clear 3 6 9 12
and start [sec]

Minimum time interval [sec] 450 453 465 494
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Distance from stop position [m]

Verocity [km/h]

e Train speed Cab signal indication

Fig2. 10km/hZ &S DH/EDT v H—T

Table 4. FEHZ DI BIEORE

Speed step [km/h] 0.0001 1 5 10 15

Minimum time interval [sec] 39.3 394 39.8 403 413
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Table 5. 1EIEROT DL 9.0

Distance from actual stop position [m] 0 10 30 50 80.0 \
B

Minimum time interval [sec] 393 396 404 413 % \
g 70.0 P
£

Table 6. 1 AHEE & JBIARFHE D BILR 2 600 |
Temporally stop £ \ /
. Constant speed case / Re-acceloration E 50.0 \/
f?;ps r;):: 4 ; Maximum speed of preceding train [km/h] § p O =0 ==
40.0 AevemeeeReer B
[km/h] 30 50 70 90 30 50 70 -
0 44.1 39.6 39.3 30.0 i i i i
10 88.5 44.0 39.5 39.1 0 20 40 60 80 100
20 53.1 53.1 442 39.8 39.4 Approching speed [km/h]
30 44.4 443 44.4 40.4 40.1
40 48.8 42.4 42.4 41.6 41.4 O cONSt 30 [ ] CONSt 50 emmmyymm const 70
50 531 433 432 = a0 @ re-acc 30 = <M = re-acC 50 *+* <=+ re-acc 70

60 574 472 456 456
90 704 590 566  56.6 [sec]
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Table 7. %A ¥ 2 & OFHEARRIE & 5 5L, JBIAKTH]

Scheduled arrival interval [sec] 90 100 110
Average arrival interval [sec] 100.45 105.36 110.08
Stopping time [sec] 60.2 65.1 69.4
Average time interval [sec] 40.25 40.26 40.68
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