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Abstract

The vulnerability of urban disasters is increased with the rapid urbanization and industrialization, and the extreme rainfall event is
increased due to the global climate change. Urban inundation is also increased due to the extreme rainfall event beyond the capacity limit
of facility for the damage prevention. The underground detention vault and the underground drain tunnel are rapidly being utilized to
prevent urban inundation. Therefore, the hydraulic review and design analysis of the inlet of the underground facility are important. In
this study, the water level of the approach flow according to the inflow discharge is measured and the flow characteristic of the inlet
(tangential and spiral) is analyzed. For the spiral inlet, the multi-stage is introduced at the bottom of the inlet to improve the inducing
vortex flow at low discharge conditions. In case of the tangential inlet, the discharging efficiency is decreased rapidly with hydraulic
jump in the high flow discharge. The rising ratio of the water level in the multi-stage spiral inlet is higher than the tangential inlet, but
the stable discharging efficiency is maintained at low and high discharge conditions. And the empirical formula of water level-flow
discharge is derived in order to utilize inlets used in this study.
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Fig. 1. Tangential inlet
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Table 1. Inflow conditions

Inflow conditions | Case 1 | Case 2 | Case 3 | Case 4 | Case 5
Discharge (m3/s) 0.0040 | 0.0065 | 0.0094 | 0.0127 | 0.0163
Weir height (m) 0.05 0.07 0.09 0.11 0.13
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(b) Multi-stage spiral inlet

Fig. 7. Measuring points of the water level
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