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HYDRAULIC CHARACTERISTICS OF A DROPSHAFT INTAKE OF
UNDERGROUND TUNNEL

By Keiichi Topa, Kazuya INOUE, Yuji OHMOTO and Shin FuKkawa

Synopsis

This paper deals with effects of shape of a dropshaft intake to energy dissipation
and air transport control. First, free-surface swirling flows in vertical dropshafts are
modeled and their solutions are derived. With these solutions, the energy dissipation
effects of the dropshafts are examined by the vertical change of vertical momentum flux
and kinematic energy, and some results of practical use are obtained. Next, the rela-
tions between the dropshaft shape and air entrainment are examined through dimen-
sional analysis. Three types, that is, standard vortex flow dropshaft, helicoidal-ramp
dropshaft and vortex flow dropshaft with contraction are analyzed. A hydraulic para-
meter influencing air entrainment is found and the excellence of the helicoidal-ramp

dropshaft is clarified.
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Fig. 1 Types of vertical dropshaft intake
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Fig. 14 Relation among entrained air, flow discharge and still-
ing chamber volume
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