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Abstract

Most of flood protection walls built on the impingement in mountain rivers have been made of concrete.
It may cause flood disasters because the smooth wall surface could increase flow velocity. In this study
the hydraulic experiments was carried out to evaluate the effect of one side wall with rectangular vertical

ribs on flow resistance in open channel. The ratio of the pitch between vertical ribs to its depth, )\, was

designed so that it include the so—called d type and k type roughness. The range of Froude number, F,
based on hydraulic radius is 0.81~1.12. Flow resistance in the open channel with a rib sidewall depends
on the interval length of each ribs and the flow discharge. Maximum flow resistance occurred when A,
is 9. In the d type roughness which 2, is less than 3, the flow resistance decreases with increase of flow
discharge. In the & type roughness which ), is greater than 3, the flow resistance increases with increase
of flow discharge. The increments of flow resistance are especially great when A, are 9 and 12. The

resistance due to vertical rib is mostly by the shape resistance and the vertical rib on one sidewall of open
channel affects on the flow resistance so that the equivalent roughness heights of vertical rib may occur
in scale of flow depth. Therefore the vertical ribs may be used to reduce the flow velocity and to move
the location of maximum flow velocity from the rib sidewall to the centerward in a cross section of channels.

Keywords : Flow resistance, Open channel, Vertical rib protection wall, Hydraulic experiment
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Table 1. Experimental Values for Flow Characteristics and Roughness

Exp. Q P 1% R r R, I ) s "
number (1/s) (em) (m/s) (m) ! (x10°) | (x107%)
X0S 80 0 1.08 0.088 112 357 3.518 0.0206 0.0108
X1S 80 3 1.01 0.092 1.06 3.48 9.203 0.0646 0.0193
X3S 80 9 0.80 0.108 0.87 3.20 11.985 0.1595 0.0311
X6S 80 18 0.78 0.109 0.86 3.20 16.806 0.2352 0.0378
X9S 80 27 0.77 0.110 0.84 3.20 17.409 0.2548 0.0395
X12S 80 36 0.74 0.113 0.82 3.17 13.897 0.2250 0.0372
X158 80 45 0.75 0.113 0.83 3.28 15.380 0.2402 0.0384
XO0L 103 0 1.19 0.096 112 4.55 3.504 0.0188 0.0105
X1L 103 3 1.14 0.101 1.07 4.04 3.571 0.0217 0.0114
X3L 103 9 0.91 0.116 0.89 3.96 17.110 0.1890 0.0343
X6L 103 18 0.88 0.119 0.87 3.84 20.881 0.2528 0.0398
X9L 103 27 0.85 0.121 0.85 3.85 41.203 0.5345 0.0580
X12L 103 36 0.83 0.123 0.83 3.87 29.435 0.4144 0.0512
X15L 103 45 0.82 0.125 0.81 3.90 21.928 0.3244 0.0455
Table 2. Friction Factors in Channels with the d Type Roughness of One Sidewall
\% f R; (=f/f,)
z Remarks
Q80 Q103 Q80 Q103 Q80 Q103

0 1.08 1.19 0.0206 0.0188 - - without ribs

1 1.01 1.14 0.0646 0.0217 3.13 1.16 d type roughness

3 0.80 0.91 0.1595 0.1890 7.72 10.05 demarcation of roughness types
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Table 3. Percentage of Shape Factor to Flow Resistance Due to Rib
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1 3 6 9 12 15
Rate of shape factor 801/s 68.0 87.1 91.2 91.9 90.8 91.4
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