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Comprehensive Benefit Evaluation of Air-supported Membrane Technology

in Large-scale Water Conservancy Projects
——A Case Study of the Yudaihe Street Flood Prevention Pump Station and

Water Storage/Purification Pool in Tongzhou District

CHEN Bo
( Beijing Municipal Water Affairs Bureau of Tongzhou District, Tongzhou District, Beijing 101100, China)

Abstract; Air-supported membrane technology which is an emerging construction pollution control measure in recent
years can effectively addresses dust and noise pollution through its fully enclosed, large-span structure, particularly
during excavation and construction of large foundation pits. To investigate the application effectiveness of this technolo-
gy in water conservancy projects, this work focuses on the Yudaihe Street Flood Prevention Pump Station and Water
Storage/Purification Pool within the Sponge City construction initiative in Tongzhou District, Beijing. By employing a
combination of real-time on-site monitoring and economic benefit analysis, the environmental and economic benefits
were quantitatively assessed. Results demonstrate reduction rates of 63.5% , 55.1% , and 43.4% for total suspended
particles (TSP) , coarse particles (PM,,) , and fine particles (PM, ), respectively, along with an average noise at-
tenuation of 47 dB. The project generated total economic benefits of approximately RMB 5. 148 million and significantly
improved the on-site environmental conditions, which validates the feasibility of air-supported membrane technology for
large-scale water conservancy projects in high-density urban areas, especially residential zones.

Keywords: green construction; sponge city; air-supported membrane technology; dust control; benefit assess-
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