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Discussion on Design of Ground Drainage System of Fully Underground

Wastewater Treatment Plant
LI Qi
[Shanghai Municipal Engineering Design Institute (Group) Co., Ltd., Shanghai 200092, China]

Abstract: In response to the problems such as complex vertical site of fully underground wastewater treatment plants

(WWTPs) in hilly areas, significant impact of mountain water convergence, and high anti-seepage requirements for the

roofs of underground tanks, combined with a practical engineering case, the integrated design of landscape water system,

ground drainage system, roof drainage and waterproofing system, and sponge city is studied. The construction modes of

the project are the structure tanks in the underground and the landscape parks on the ground. Relying on the height

difference of the site, a waterfall and stream landscape with reclaimed water as the water source is constructed. The

flood-intercepting pipes are used to divert the water from the surrounding mountains. The composite construction of

sloping layer, drainage boards and drainage pipes is used to solve the difficulties of underground roof drainage. Based

on the site terrain, the sponge facilities are reasonably utilized to achieve the goals of management and control. The

landscape water system is coupled with the rainwater conveying storage system in the project. At the same time to

guarantee the drainage safety and structure seepage-proofing, the ecological benefits and economic efficiency are

remarkably enhanced. The research achievements can provide the references for the collaborative design of ground

drainage, roof seepage prevention and sponge city of fully underground WWTPs in hilly regions.

Keywords: fully underground wastewater treatment plant (WWTP); roof drainage; vertical design; sponge city;

landscape water system; hilly terrain
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