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Key Design Considerations and Strategies for Smoke Control and
Exhaust Systems in the Station Building of the Newly Built Xuyan Railway Yancheng Station
Jiang Jun
( China Railway Shanghai Design Institute Group Co., Ltd, Shanghai, 200040 )

[ Abstract ] This paper addresses the complex smoke control design for Yancheng Station's large underground and
interconnected above-ground spaces. Combining code-based and performance-based methods, we used fire simulation software to
analyze multiple scenarios (HRR 1.5-8.0MW). Results validated that smoke layer height and tenability criteria (visibility,
temperature, gas concentration) at the 2.0m level remained safe for evacuation over 20 minutes. The implemented strategy uses
zoned mechanical smoke extraction underground and natural smoke exhaust for the above-ground spaces. This proven design
provides a reference for similar railway stations with building height < 35m, multi-story interconnected spaces and maximum
gathering capacity =5000 people.

[ Keywords] Railway station building; Smoke control and exhaust design; Smoke control; Performance-based fire protection
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Summary of fire scenarios
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Table 3 Comparison of axis temperature rise of 8.0MW fire plume in the open area of elevated waiting hall
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Table 4 Comparison of smoke layer settlement law for 8.0MW fire in the soft-seat area of elevated waiting hall
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Table S FDS simulation parameters for fire scenarios on each floor
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Fig.8 Schematic layout of elevated waiting level and

commercial mezzanine
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Fig.9 3D schematic view of smoke movement in the
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Fig.10 3D schematic view of smoke movement in the
waiting hall level (Upholstered seating fire scenario)
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Fig.11 3D schematic view of smoke movement in the
waiting hall level (commercial outlet fire scenario)
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Fig.12 3D schematic view of smoke movement in the

waiting hall level (food and beverage area fire scenario)
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Fig.13 Schematic diagram of natural smoke exhaust

arrangement
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