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Abstract

With the expansion of urban subway networks, the safety of cross-line operations has become an im-
portant issue. This study selects the connecting line between Metro Line 1 and Line 3 at a certain sta-
tion as the research object. Aiming at the challenges of fire control and personnel evacuation in the
connecting line, two fire scenarios are set up to simulate the effects of different smoke exhaust modes
on visibility, temperature distribution, and CO concentration in the fire scene of a train at the branch-
ing point between the connecting line and the main line of Line 1. Compared with Scenario 1 (smoke
exhaust towards Line 3), Scenario 2 (smoke exhaust towards Line 1) delays the time for each carriage
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and the area near the carriage to reach a dangerous state, which is more conducive to personnel evac-
uation. The research results provide a theoretical support for optimizing fire prevention and control
measures for subway connecting lines and subsequent cross-line operations.
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Figure 1. The size of the connecting line
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Figure 2. BIM model of the connection line
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Table 1. Materials and growth coefficients corresponding to different fire types
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Figure 4. Heat release rate of the fire source
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Figure 6. Visibility slices under scenario 1 in a stable combustion state

6. MRIEIRERET IR 1 BEREYI A

(1) TH2 5TH 11—, T=100s &, B NIFFGEREE, FFRA T~ EREWI, WA FESMES

DOI: 10.12677/0jtt.2025.144043 430 AR


https://doi.org/10.12677/ojtt.2025.144043

=ERN, AR RIS BB -
() TEREIERHLEER N, T=200s i, EHESITIH G S 5E H
(3) T=300s i, 1 ZESGHAT XX, 1 AKX 48k 2 N HRAAE 5 B A 228 T GR35 30E e AL FEE I A
(4) T=400s B, SZZIF%EXMUHRE BRG], X1 FX8 2 A RERRAE & B Ak g LS K F 10 m,
wE 7 Fiso

Figure 7. Visibility slices under scenario 2 in a stable combustion state
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Figure 8. Temperature slices under scenario 1 in a stable combustion state
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Figure 11. Temperature slices under scenario 2 in a stable combustion state
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Figure 13. Temperature at the characteristic height of human eyes in track areas of regions 1 and 2 under scenario 2
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Figure 14. CO concentration slices at the characteristic height of human eyes for Scenario 1 and
Scenario 2 under stable combustion conditions
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