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Abstract

In China, lots of existing subway stations meet the issue that the passenger flow cannot be satisfied
in the service stage, because the research on the passenger flow organization during the design
stage is not sufficient. Thus, the subway stations meeting the passenger flow issue were trans-
formed and upgraded. For this issue, based on the case history of transform of Shenyangbei Sta-
tion, an intact design process was proposed in this paper, which considered the passenger flow
organization sufficiently. The main research contents are as follows: 1) The passenger flow of
Shenyangbei Station was reorganized based on the addition of Subway Line 4. According to the
reorganization of the original passenger flow, a multi-dimensional passenger flow system was
formed. 2) The architectural scheme of Shenyangbei Subway Station was completed based on the
multi-dimensional passenger flow system formed by reorganization of the passenger flow. The
numerical simulations were conducted to investigate the passenger flows under the emergency
evacuation condition and the forward peak passenger flow condition using the numerical passen-
ger flow simulation technology. The final architectural scheme of Shenyangbei Subway Station was
determined by the simulation results. 3) Based on the expansion of the transportation hub of
Shenyangbei Subway Station, the corresponding design proposals were proposed in terms of the
reserve project for the extended transportation hub and the expansion project in the future. For
the extended transportation hub, forward-looking design should be employed for the reserved
project at the initial design stage. Sufficient connectors should be reserved, and the solution
should be inclusive. The existing traffic functions of the expansion project should be ensured. Af-
ter the reorganization of the passenger flow, the architectural design of the expansion project
should be completed according to the passenger flow requirements.
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Figure 1. Satellite map of Shenyangbei Station
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Figure 2. Planar graph of underground
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Figure 3. Passenger flow of metro line 4
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Figure 4. The transferring scheme of “one main and two secondary”
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Figure 5. Planar graph of transportation floor
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Figure 6. Planar graph of subway hall
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Figure 7. Planar graph of equipment floor
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Figure 8. Planar graph of platform floor
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Figure 9. Transverse section
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Figure 10. The subway hall of line 2
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Table 1. Matrix of traffic demand

45T 4L T 254 BT 254 T EHMAD  HIHAD H3IHALD FHANO Mt

4 54 AT 0 0 1211 833 2129 2129 2129 2129 10,561
4 5HTAT 0 0 2137 1079 2208 2129 2129 2129 12,049
2 5% kA7 1319 266 0 0 0 0 1418 1418 4422
2 SERT 163 1692 0 0 0 0 1418 1418 4692
E AN 2155 1113 0 0 0 0 127 127 3648
HI A O 2155 1113 0 0 127 0 127 127 3648
H3 A 2155 1113 1418 1418 127 127 0 127 6485
F A 2155 1113 1418 1418 127 127 127 0 6485

Bt 10,102 6410 6185 4718 4718 4718 7555 7555 -

Table 2. Vertical facilities calculation under normal condition

F2 ERIATEEREHSIHE

mai b ok T TRy SRR g
B1-B2 2 1.7 15,156 7544 50% 10,184 67%
B2-B1 2 1.7 16,776 9921 59% 13,393 80%
B2-B4 2 0.85 12,708 12231 96% 16,512 -
B4-B2 5 0.85 32,148 16748 52% 22,610 70%

Table 3. Vertical facilities calculation under the condition of escalator maintenance
3. —EERBKREEAT, EEREHSHE

mai b ok T TR SRR g
B1-B2 1 1.7 10,026 7544 75% 10,184 102%
B2-Bl1 1 1.7 10836 9921 92% 13,393
B2-B4 1 0.85 7578 12,231 - 16,512
B4-B2 4 0.85 26,208 16,748 64% 22,610 86%
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Table 4. Vertical facilities calculation of optimized scheme

T4 MUBEAREEREFHFSHE

BEBHE BER BRSEECR) ﬁ(ﬁk’;ﬁfﬁ)ﬁ i’%ﬁ@;ﬁ B ﬁﬁ\“’fﬁﬁ% BB
B1-B2 2 1.7 15,156 7544 50% 10,184 67%
B2-B1 2 1.7 16,776 9921 59% 13,393 80%
B2-B4 4 0.85 26,208 12231 47% 16,512 63%
B4-B2 4 0.85 26,208 16748 64% 22,610 87%
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Figure 11. Planar graph of each floor after the optimization
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Figure 12. Simulation result of passenger flow
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