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EXPERIMENTAL STUDY ON THE ARTIFICIAL
SPOT ROUGHNESS

by Dr. Eng. Shohei ADACHI

Synopsis

This paper is a part of the series of the experimental study on the resistance character
of some artificial roughnesses for the purpose of application to open channel models with
fixed bed. The experiments were conducted in the 20cm wide and 14.4m long steel flume with
1/500 slope. Roughness elements consisting of vinyl piece, 5mm X 5mm X 6mm, were placed on
the bed of the flume at various longitudinal and transverse spacings. The data are analyzed
referring to the strip roughness described in the previous reports!>?. A logarithmic resist-
ance formula is developed in which the resistance factor is related to the hight and spacing
of the roughness element. The experimental results are compared with those of the investi-

gation in W.ES..
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Fig. 2 Variations of resistance factor
Fig. 1 Pattern of spot roughness U/Ugr with relative depth y
Table 1
Spacing of roughness elements Area of flume bed | Relative spacing
Pattern |————. — — -— . .—| for one roughness |of spot roughness
Longitudinal Transverse element S(cm?) S/F
s,(cm) | slem) o -
1-1 2.2 2.2 242 9.7
2-1 2.2 2.2 484 194
1-2 44 44 968 38.8
2-2 44 44 1936 775
1-3 8.8 8.8 3872 155
2-3 8.8 8.8 7744 310
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Table 2 Surﬁmary of spot roughness in W.E.S.

Run Roughness dimension (ft)‘ F‘}’lllg:ﬁ! S | 2k | logy 22 -

k| op | ot i s | #k| vk (BoD F LB m(}})
1 (660~667) | 0.031| 0.031| 0.031| 0.33 | 1.0 1.0 | 2.08 [115 0.031 4.19
2 (693~703) ” ” - ” 0.17 4 ” 2.00 | 575 ” 3.91
3 (704~714) | 0.062| ~ 4 033 | 05 0.5 " ” 0.062 3.36
4 (739~748) ” ” * ” ” * 1.00| ~» | 0124 2.81
5 (668~681) | 0.031 ” 0.031] 017 | 1.0 1.0 | 2.08 | 28.8 | 0.031 3.63
6 (648~659) | 0.042| 0.042| 0.042| 0.22 ” ” ” ” 0.042 3.39
7 (682~692) | 0.031| 0.031| 0.031| 0.17 ” ” 1.00 ” 0.062 3.08
8 (602~611) | 0.062| 0.062| 0.062| 0.33 ” ” " ” 0.124 2.52
9 (612~623) ” " " 0.25 ” ” ” 16.3 ” 2.29
10 {(615~726) ” 0.031] 0.031| 017 | 05 0.5 ” 144 ” 2.24
11 (624~635) ” 0.062| 0.062| ~ 1.0 1.0 | 2.08 7.2 | 0.062 2.51
12 (636~647) ” ” ” ” ” ” 1.00 ” 0.124 1.96
13 (727~738) ” 0.0311 0.031| 008 | 0.5 0.5 ” 3.6 ” 1.67
13 (749~758) | b | * ” bo| o ” ” ” "

* 16-gage sheet aluminum, k=hight of roughness element
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