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Abstract [ Objective ] Holding train is a train operation
scheme often used in urban rail transit under the condition of

long initial delay. In order to evaluate the rationality of the

scheme, it is necessary to build an evaluation model and evalu-
ate the train holding scheme based on passenger service level
and safety. [ Method] Based on the complexity and specialty
of passenger travel law, a train holding scheme in urban rail
transit is formulated. The train holding evaluation model is
built on the basis of maximum departure interval, total train de-
lay time, train evenness, the number of delayed trains at the
terminal,, the number of detained passengers and passengers’
total travel time. Four sections of one urban rail transit line in
Shanghai are selected to calculate the actual OD ( origin and
destination) passenger flow in morning peak hours. [ Result &
Conclusion] The calculation shows that scheme 6 is the opti-
mal train holding adjustment scheme as it has the smallest com-
prehensive evaluation index. This scheme can effectively im-
prove the evenness of the train operation diagram, and reduce
the number of detained passengers, and lower safety risks at
the station.

Key words urban rail transit; train holding scheme; passen-

ger service level; safety
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Fig.1 Diagram of train holding scheme in urban rail transit
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Fig.2 Flow chart of comprehensive evaluation index

calculation in train holding scheme
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Fig.3 Train operation diagram before and after implementing

the train holding scheme
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Tab.1 OD passenger flow of an urban rail transit line
in Shanghai
N AR O ¥ F & s/ (Nik/h)

d i—-1 4 ivh i+1uh i+2 vk i+3uh
i—1 3G 1520 1990 300 740

i b 6 250 3620 2920 2 090
i+1uh 5750 2 280 1 640 610
i+2 U 180 1 080 590 590
i+3 UG 890 740 450 660
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Tab.2 Train holding scheme of an urban rail transit line

in Shanghai

AN w2 7 ] b/ min

LS
i+ 1k i +2 bl
% hy=2.5,h =22.5  hy=2.5,h, =2.5 hs =22.5
1 hy=12.5,hy =12.5  hy =9.0,h; =9.0,hs =9.5
2 hy=12.5,hy =12.5  hy =2.5,h, =12.5,hs =12.5
3 hg=12.5,h, =12.5  hy =5.0,h, =10.0,hs =12.5
4 hy=12.5,hy =12.5  hy =12.5,h, =2.5 hs =12.5
5 hy=10.0,h, =15.0  hy =2.5,h, =12.5 hs =12.5
6 hy =10.0,h, =15.0  hy =5.0,h, =10.0,hs =12.5
7 hy=15.0,hy =10.0  hy =9.0,h, =9.0,hs =9.5
8 hy=15.0,hy =10.0  hy =2.5,h, =12.5 hs =12.5
9 hy=15.0,hy =10.0  hy =5.0,h, =10.0,hs =12.5
10 hy =15.0,h, =10.0  hy =12.5 b, =2.5 hs =12.5
*3 BHFRTHEEEMIER
Tab.3 Comprehensive evaluation indexes under different
schemes
VS Hmf“/ td./ D, V% S/AN t/min  Z,
min min
JFEHE 17.5 90.0 31.64 1 756 91234 0.60
1 10.0 135.0 15.23 5 647 95754  0.30
2 10.0  127.5 17.58 5 647 96 181 0.32
3 10.0 130.0 16.02 5 647 95359 0.29
4 10.0 135.0 17.58 5 647 94654 0.28
5 15.0 122.5 20.70 5 647 9279 0.29
6 15.0 125.0 19.14 5 647 92209 0.26
7 15.0 140.0 18.36 5 647 102 664  0.41
8 15.0 132.5 20.70 5 647 103326 0.42
9 15.0 135.0 19.14 5 647 102269 0.40
10 15.0 140.0 20.70 5 647 101 094  0.38
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Fig.4 Train operation diagram under scheme 6
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