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Discussion on Smoke Exhaust Design of Inclined Underground Parking Garage
Yang Zhuo Guo Zongmin
(Yunda Architectural Design Co., Ltd, Kunming, 650031 )

[ Abstract] Inclined slab structure is often used in large underground parking garages under sloping buildings to absorb height
difference. In order to ensure the passing of vehicles, the height of the draft curtain is limited. In fact, the smoke reservoir in each
smoke control zone forms a horizontal triangular prism space with the inclined plate as the top, the vertical wall as the edge and the
horizontal plane as the bottom. With the smoke duct hoisting under the beams, the exhaust outlets are arranged in an inclined plane
matrix, and some of the outlets at low position may not be located in the range of smoke reservoir. When a fire occurs, the uneven
thickness of the smoke reservoir seriously affects the smoke exhaust effect. The smoke may sink to a clear height range, endanger
the evacuation, and cross the draft curtain to invade the adjacent smoke control area. Inspired by multi-stage dam, this paper puts
forward the concept of setting multi-stage smoke reservoir in a single smoke control zone. By reasonably adding two-stage draft
curtain, the problem of uneven smoke exhaust at each elevation point can be solved, which is simple and easy. Through the
calculation and simulation of flue gas flow analysis software, the scheme is reasonable and the measures are effective.

[ Keywords 1 Inclined underground parking garage; draft curtain; smoke reservoir; thickness of smoke layer; maximum

allowable exhaust volume of single exhaust outlet
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Fig.1 Schematic diagram of smoke prevention zoning
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Fig.2 Plan of mechanical smoke elimination system in
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Fig.3 Section diagram of mechanical smoke elimination

system of flat garage
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Fig.4 Check and calculation table of smoke vent setting
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Fig.5 Schematic diagram of smoke reservoir under
inclined slab
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Fig.6 Schematic diagram of smoke vent under inclined
slab
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Fig.7 Schematic diagram of water storage and drainage
of dam
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Fig.8 Smoke exhaust diagram of inclined slab
underground garage with multi-stage smoke reservoir
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Fig.9 Schematic diagram of multi-stage smoke reservoir
with smoke passage hole
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Fig.10 Schematic diagram of fire smoke exhaust

simulation of inclined slab garage
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