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BASIC STUDY ON DROWNING RISK AT A LOW-HEAD DAM
BY USING A COUPLED HUMAN FLOW SIMULATION

Hiroki SEKIYA, Takashi NAKAMURA

Numerical analysis of a water accident at a low-head dam was conducted. In assuming a human-body fall-
ing to a overflow weir, posture change and movement of human-body were simulated by being combined
with a solution of 3D multi-phase flow. From a series of simulations conducted with different combinations
of upstream depth and downstream depth, it was found that “wave jump” regime has vertical circulational
flow in addition to “submerged jump” regime, which has been regarded as danger. While a human-body is
trapped in a long time in a circulation flow of “submerged jump” regime, trapping in “wave jump” regime
tends to be shorter. Because a human-body is strongly shaken in “wave jump” regime, “wave jump” regime
seems to be more danger than “submerged jump” regime. A human-body was modeled to have the bouy-
ancy that is caused by a standard lifejacket. Simulation results show that while the wearing of lifejacket
might contributes to the prevention of drowning at low-head dam, the buoyancy of a standard lifejacket
might be insufficient to keep a human-body floating on a water surface in the cases trapped in a circulation

flow of “wave jump” regime.
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