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Relationship between Froude number and the coefficient of roughness

Table 1 %% L7z EBRZA: (BoKiEK)
Experimental conditions (Gravel canal)

L,;=20m, L,=10.8m, L;=10.8m, Hy=048m

R il CPIKEE PR R
un

LAIIVAEL TV—F#

m-s)  (m)  (m-sT) (m)
01 0.119 0.299 0.755  0.140 225997 0.441
02 0.149 0.349 0.811  0.150 282679 0.439
03 0.034 0.281 0232 0.136 65259 0.140
04 0.048 0.350 0.262  0.150 91699 0.142
05 0.050 0.289 0.331  0.138 95666 0.196
06 0.070 0.342 0.388  0.149 132877 0.212
07 0.069 0.282 0.469  0.136 132105 0.282
08 0.093 0.356 0.498  0.151 177316 0.266
09 0.090 0.283 0.603  0.136 170534 0.362
10 0.117 0.358 0.622  0.152 222553 0.332
11 0.105 0.291 0.683  0.138 198974 0.404
12 0.141 0.371 0.722  0.154 267828 0.379
13 0.123 0.297 0.786  0.140 233847 0.460
14 0.162 0.383 0.803  0.156 307964 0.414
15 0.141 0.299 0.892  0.140 266840 0.521
16 0.184 0.382 0917  0.156 349924 0.474
17 0.047 0.144 0.625  0.093 90006 0.527
18 0.103 0.232 0.842  0.123 195456 0.558
19 0.156 0.311 0.953  0.143 296492 0.546
20 0.057 0.163 0.668  0.101 108776 0.529
21 0.118 0.254 0.878  0.129 223175 0.556
22 0.174 0.324 1.018  0.145 330030 0.572
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Table2 %7E L7ERHSM (LA > MK
Experimental conditions (Cement canal)
L,=20m, L,=10m, L;=10m, Hy=0.7m

MR CFIKEE TR R

=t

Run LAV TV—F$

(m-s)  (m (m's") (m
01 0.036 0.303 0218  0.144 66006 0.127
02 0.049 0.401 0222 0.164 89091 0.112
03 0.062 0.506 0222 0.179 112227 0.100
04 0.074 0.595 0.224  0.189 133414 0.093
05  0.056 0.297 0.341  0.143 101240 0.200
06 0.076 0.406 0.341  0.164 138245 0.171
07  0.096 0.504 0344 0.178 173136 0.155
08 0.113 0.602 0.340  0.189 204748 0.140
09 0.077 0.299 0.465  0.143 138837 0.272
10 0.102 0.403 0.457  0.164 184110 0.230
11 0.122 0.501 0.441  0.178 220736 0.199
12 0.144 0.601 0.434  0.189 260714 0.179
13 0.093 0.304 0.554  0.145 168191 0.321
14 0122 0.409 0.541  0.165 220780 0.270
15 0.152 0.502 0.547  0.178 274522 0.247
16 0.180 0.601 0.541 0.189 325226 0.223
17 0.112 0.298 0.681  0.143 202286 0.399
18 0.145 0.403 0.652  0.164 262271 0.328
19 0178 0.501 0.642  0.178 321727 0.290
20 0.198 0.607 0.591  0.190 358522 0.242
21 0.129 0.296 0.789  0.143 232980 0.464
22 0.165 0.401 0.747  0.164 299467 0.377
23 0.208 0.499 0.754  0.178 376316 0.341
24 0.145 0.301 0.875  0.144 263486 0.509
25 0192 0.404 0.860  0.164 347098 0.432
26 0.061 0.123 0.903  0.085 11112 0.822
27 0.113 0.207 0.987  0.118 203950 0.694
28 0.162 0.301 0978  0.144 293937 0.570
29 0.063 0.131 0.866  0.089 113243 0.765
30 0.124 0.201 1.117  0.116 224191 0.796
31 0.182 0.298 1.104  0.143 329200 0.646
Table 3 L E/3T X — & OFEHLR
Calculation result of rough parameter roughness
BRI BRI RS BRCEY A¥a—
R w3z, WEZ MER, FARa
(mm) (mm) (mm) (mm)

74 27.5 12.7 14.8 5.7 0.3

FEFEAN 4.0 1.4 2.7 0.5 0.9

x> 0162 0.082 0.08 0.033 -
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Example of the surface profile of an experimental gravel canal
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Relationship between coefficient of roughness and k;
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Table 4 M X35 X2 — % LHELREL

Surface roughness parameters and coefficient of roughness

e ks (mm) A AR R
0.26 X Rz 7.15 0.0184
T 2 X R, 11.40 0.0199
5 fil 9.71 0.0194
0.26 X Rz 1.06 0.0134
JEEFEAR 2 X R, 1.07 0.0134
5 fi 1.05 0.0134
0.26 X Rz - -
A 2 X R, - -
T 7 fil 0.23 0.0104

230 66 7 nafihi

Fig.8 MEMrZL L2327 ) — MK
(n=0.016, R,=15mm, R.=11.1mm, Ry =—0.3)
Concrete canal wall which coarse aggregate exposed
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Evaluation Technique of the Coefficient of Roughness in Consideration
of the Change Situation of the Surface Abrasion of Concrete Channel

NAKAYA Tetsuo*, TOKASHIKI Masaru**, MORI Mitsuhiro***

*Coastal Hydraulics Engineering, Hydraulic Engineering Research Division
**Planning and Promotion Section, Department of Planning and General Administration

***Facilities Engineering, Facilities and Geotechnical Engineering Research Division

Abstract

We clarified the change situation of the coefficient of roughness in consideration of the
characteristics of abrasive surface of concrete channel such as repair smooth and bare coarse aggregate,
by hydraulic model experiment. It was shown that Manning's rough coefficient can be presumed by
using arithmetic average coarseness R, or the maximum height R, ,calculated from surface coarseness
measurement in the range of hydraulic rough channel like the abraded concrete channel or the channel
on which gravel was scattered. Furthermore, in the formula, the empirical formula which can treat the

area from a smooth surface side to a roughened surface was proposed.

Key words: Abrasion, Concrete channel, Manning equation, Coefficient of roughness, Equivalent

roughness, Hydraulic model experiment
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