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Abstract

The trapezoidal ribs had been installed in the retaining wall in order to reduce to flood damage in the impingement of mountain rivers.
In this study, experiments in open channel with the trapezoidal ribs on sidewall were conducted to evaluate the effect of flow resistance
by the trapezoidal shape. The hydraulic flow characteristics according to the flow rates were surveyed where the wall roughness is k-type
that dimensionless spacings, ), are 6, 9, and 12. The flow-resistance factors such as roughness and friction coefficients increased
generally with increase of the spacing of ribs. In high flow rate the friction coefficient showed the maximum value when A, is 9. Though
the trapezoidal ribs has the relatively smaller flow resistance compared to the square ribs, their form drag accounted for mean 62% of
the total flow resistance. It was confirmed that the optimal spacing of trapezoidal ribs to maximize the effect of flow resistance as the
wall roughness increases are 9 to 12 times of the height of trapezoidal ribs.
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Fig. 2. Mean streamlines for simulated flow according to types of rib roughness (Cui et a/,, 2003)
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Table 1. Experimental values for flow characteristics and resistance factors

Symbol O (Ils) V (m/s) R (m) F, R.(x10°) | Sp(x107) n f flf,
TR-0S 80 1.13 0.084 1.06 3.81 1.09 0.0177 0.056 1.00
TR-6S 80 0.82 0.104 0.65 3.42 1.14 0.0286 0.137 2.45
TR-9S 80 0.81 0.105 0.64 3.40 1.24 0.0306 0.155 2.78
TR-12S 80 0.74 0.112 0.55 3.29 1.15 0.0338 0.186 3.33
TR-OM 103 1.15 0.099 0.95 4.55 1.00 0.0187 0.059 1.00
TR-6M 103 0.90 0.115 0.66 4.14 1.18 0.0285 0.131 2.22
TR-9M 103 0.88 0.117 0.63 4.10 1.28 0.0309 0.153 2.59
TR-12M 103 0.83 0.121 0.59 4.02 1.32 0.0337 0.181 3.06
TR-OL 120 1.22 0.105 0.97 5.13 1.02 0.0184 0.056 1.00
TR-6L 120 0.95 0.122 0.66 4.64 1.40 0.0305 0.147 2.63
TR-9L 120 0.94 0.123 0.65 4.62 1.44 0.0316 0.157 2.80
TR-12L 120 0.94 0.123 0.65 4.62 1.24 0.0293 0.135 2.41
0.07 0.60
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Fig. 5. Variations of manning’s roughness coefficients (left) and Darcy-Weisbach's friction factors (right) according to flow discharge (Small,
Medium, and Large) and spacing of square ribs (SR) and trapezoidal ribs (TR)
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Fig. 7. Distributions of x-direction velocity (cm/s) of longitudinal direction on open channel installed vertical trapezoidal ribs in case of A, =0,
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