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Abstract

Under the condition of high-density driving, the urban rail transit system is very susceptible to op-
eration interference, especially at the transfer hub station connecting the high-speed railway, the
instantaneous large-scale transfer of passengers often leads to the prolongation of train stoppage
time and causes delay propagation. This paper proposes a planning-level collaborative optimiza-
tion method, which dynamically adjusts the buffer time of each section during the train timetable
compilation stage to enhance the robustness of the timetable. The model fully considers train pas-
senger capacity constraints and is based on historical passenger flow data and the dynamic interac-
tion between waiting passengers and arriving trains, the model accurately depicts the actual stop-
ping time, and establishes a multi-standard transfer train operation chart collaborative optimiza-
tion model with the goal of minimizing the disturbance time of urban rail transit train operation
chart and passenger transfer waiting time. The improved genetic algorithm is used to solve the op-
timization model. Simulation results show that the model and algorithm can effectively balance the
operation stability and transfer service level, and significantly improve the resilience and reliability
of the network in the face of external passenger flow impacts.
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Figure.1. Disturbance time of train operation chart
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Figure. 2. L1 line study section
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Table 1. High-speed rail train data during the study period
= 1. MRIBEASKTIERIE

VK= s B3k [A] FIAE (N)
GB574 17:36 556
G1591 17:38 576
G2852 17:42 556
G1887 17:53 576
G3764 17:54 1053

DOI: 10.12677/0jtt.2026.152027 299 BB EEFW/N


https://doi.org/10.12677/ojtt.2026.152027

ZEERAL, SR

Bk
G8746 18:06 556
G8626 18:15 578
G2244 18:16 576
G2964 18:21 1156
G8744 18:24 556
G2322 18:25 556
G1975 18:27 1193
G1573 18:38 556
G2240 18:39 1112
G8689 18:45 1152
G2242 18:46 556
G8664 18:51 576
G307 18:55 1061
G387 19:00 619
Table 2. Technical parameters of subway trains
=2 MHKINERARSH
SR WU
FIHFE R(N) 1880
B THEN) 24
pESENE ) 30
LB INIE E (m/s%) 0.8
il Bl P (m/s) 0.9
EmRtiE A E
50 T
= ! --- FHE: 0.48 Hi
.
1
40 1
1
- T
i o ol
1
% R e L -t ]
1 p—
5 | - ]
- |
1
20 i
1
1
I
1
1
1
I
10 4 i
1
1
1
1
1
1
1
0 1
0.0 0.2 0.4 0.6 0.8 1.0

Gprtia) (58

Figure.3. Histogram of buffer time distribution
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