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DIRECT MEASUREMENT OF HYDRODYNAMIC FORCE
ACTING ON A BUILDING IN UNSTEADY FLOWS
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With the increase of heavy rainfall numerical simulation of urban flooding has received more
attention of river engineers than ever and has been an indispensable tool for flood mitigation planning. In
this study we carry out large scale of experiments where we measure hydrodynamic forces acting on
buildings and water depths in unsteady flows with high accuracy. The direct measuring apparatus devised
in this study is found to provide with accurate hydrodynamic force on a building. The experiments with
different location and layout of the buildings reveal that the force on a building in unsteady flows can be
estimated by the summation of hydrostatic pressure around the building except the impact force of the

flood front.

Key Words: Urban flooding, hydrodynamic force, buildings, direct measurement, three component
force transducer, hydrostatic pressure
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