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Study on Influencing Factors of Synergistic Upgrading and Pollution

Control of Deep Storage Tunnels and Shallow Drainage Systems

SHEN Zhenzhong
[Shanghai Municipal Engineering Design Institute (Group) Co., Ltd., Shanghai 200092, China]

Abstract: The achievement of synergistic upgrading and pollution control goals of deep drainage storage tunnel and
shallow drainage system is influenced by external factors and internal factors, in which the external factors are mainly
the type and intensity of rainfall, and the internal factors include the drainage facility capacity of the system itself (pump
discharge modulus), the initial water level of the pipe network before rainfall, the scheduling of the inflow weir, and the
operation of the municipal rainwater pumping station. Taking the deep drainage and storage tunnel project in the central
urban area of a megacity as an example, the key research focuses on the impact of the capacity of shallow drainage
system facilities on the realization of the two major goals of upgrading and pollution control of deep drainage storage
tunnels. The results indicate that the performance of the two major functions of deep drainage and storage tunnels,
namely upgrading and pollution control, is significantly correlated with the pump discharge modulus of each zone
system itself, that is, the “inherent conditions” of the system background. For the systems within the study area, when
the pump discharge modulus of the system itself is relatively large, that is, greater than 12 m?®/(s-km2), under the
different design rainfall recurrence periods, the two major goals of pollution control and upgrading can be achieved
simultaneously. When the pump discharge modulus of the system itself is relatively small, that is, less than 12 m3/(s-
km?2), under the condition of a once-in-five-year rainstorm, it is advisable to consider optimizing the spatio-temporal
allocation of the storage space in a coordinated manner, or by tapping the potential of secondary and tertiary pipelines
and other auxiliary means, the dual goals are achieved.

Keywords: upgrading; pollution control; shallow system; drainage capacity; deep tunnel
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