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MECHANISM FOR MAINTAING SECONDARY FLOWS OVER ROUGHENED
OPEN-CHANNELS AND EFFECTS OF ASPECT RATIO AND RELATTIVE
DEPTH ON SCALES OF SECONDARY FLOWS

Yuya TAKAKUWA and Shoji FUKUOKA

Numerical experiments were conducted about turbulent flows over roughened open-channels with
different aspect ratios (b/h = 0.36 ~ 1.38) and relative depths (h/r = 3.63 ~ 12.00). The time-averaged flow
over a bottom roughness element collides with the adjoining roughness element, and the pressure increases
in front of the roughness element. It is clear that the sum of pressure and gravitational term of the Reynolds
equation exerts a force toward the valley in cross-section near the valley to drive the flow sinking into the
valley, and exerts upward force in cross-section near the top of roughness element to drive the flow over
the roughness element. Secondary flows change longitudinally and cross-sectionally when outer secondary
flow and bottom secondary flow merged with these vertical flows.
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