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Abstract

This work presents the stress analysis of water
gate structure in static and operational conditions by
finite element method and experimental measurement.
First, the finite element model of the water gate is
constructed and validated to reveal the actual boundary
conditions by the comparisons of static stresses between
the predicted and experimentally measured response.
The stress variation characteristics of the gate during
discharging conditions, i.e. the gate is subject to
flow-induced vibration, is also experimentally studied.
The spring element is adopted to simulate the
boundaries for the interface between the gate and
concrete surfaces and found that the spring constant is
between zero and infinity. For static pressure loads on
the gate, both the predicted and experimentally
measured stresses are consistence as well as the
conventional design values. The middle beam of the
gate appears the maximum stresses, while the top one is
the minimum. When the gate is opened at different
levels to discharge the river water, the amplitude and
averaged of the gate stresses can be measured. The
maximum resultant gate stress is observed at about 40%
open or 90 cm lift. In conjunction with the developed
finite element model, the induced stresses at high water
level can be predicted and used to evaluate the possible
fatigue damage. This work is beneficial to understand
the structural response of the gate and leads to
developing the health monitoring system for the gate in
the future.

Keywords: Kaoping River Diversion Weir, experimental
modal analysis, gate, finite element analysis



