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Bottom Friction of Surface Waves and Current Flow

FEE AN

Dong Hoon Yoo* and Jiwoong Kim*

E W uRkkeEo] ofdt sife] wlae AkS 918k Prandie] B0 o|B2E 44 Ayl A8zt
Fo] 7|8} elzAd wheh PuRe AORE ERe] olaAsE ks AR v AT A
Astget. Has 5] PR olah sjankEE e AN st T fe] A4RES 1% BYO B¥
g 0|3 ZEEAS st Ansdch BYO ZEE BT A5 dA) sjHueiee] R A
Ao whh: #(Bijker pointye =&5H] H2F #47} slFidel TS of HolM ARskd dFvlel B
e s maeh YysEge] siFy szl g7 seFent MY sivte] BATEEL i, A
olubE, AUF B APl 2RE dEEck 1 & dFe AUFE ddsiel £ B9l i BAE oY O
By AASAch

AR  EFde], BYORH, Bijker point. W, FAF oh2

Abstract [ The friction factor equation of open channel flow is developed by using Prandtl’s mixing length
theory and considering the flow characteristics of smooth or rough turbulent flow. BYO model considers vertical
velocity profile for the computation of bottom friction of surface waves and current flow. The model computes
the mean bottom friction of combined wave-current flow by the vectorial summation of wave velocity and
current velocity at Bijker point, The near bottom flow is discriminated by three flow regimes; smooth,
transitionai and rough wrbulent flow. The model, BYO, has been further refined considering the combination of
smooth turbulent flow and rough turbulent flow.

Keywords : mixing length, BYO model, Bijker point, turbulent flow, combined flow bottom friction
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Table 1. Condition of turbulent combined flow in the near bottom.

Condition of current flow

Condition of shallow waves

Condition of combined flow

Smooth turbulent flow
Rough turbulent flow

Rough turbulent flow
Rough turbulent flow

Rough turbulent flow
Rough turbulent flow
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Fig. 1. Distribution of friction factor of open channel flow
against Reynolds number.
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Fig. 2. Comparison between logarithmic eguation and labora-
tory experiments of Varwick (1945} for smooth turbu-
lent flow,
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Fig. 3. Comparison between logarithmic equation and labora-
tory experiments of Varwick (1945) for rough turbulent
flow.
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Table 3. The computation result of BYO model with using Bijker's experimental data,
h Vv H ) i ke(Bijker) k«(ST) k«RT) ki il
i . jker
NO. o ! meas. ST RT  meas. ST RT
m  ms m 104 104 mm mm  mm  (Nm?) (Nm?) (NWm2) (N (Nfm?) (Nim?)
121 020 010 0036 039 0064 24.0 1861 23.17 0077 0077 0077 0126 0126 0.125
122 021 019 0036 145 190 330 2271 2463 0299 0299 0298 0391 0399 0395
124 035 021 0068 100 1.38 42.0 2439 2801 0343 0343 0342 0542 0538 0537
124 033 030 0066 204 273 40.0 2474 2669 0660 0660 0662 0834 0852 0903
126 019 021 0022 224 266 38.0 2463 2581 0418 0418 0419 0496 0491 0475
101 019 022 0026 235 296 44.0 2538 2635 0477 0477 0479 0552 0591 0564
101 020 021 0026 291 3.24 67.0 2884 3028 0571 0571 03569 0636 0769 0.695
102 021 0.24 0028 257 302 37.0 2521 2623 0529 0529 0531 0622 0633 0618
103 032 021 0034 089 1.06 28.0 2071 2394 0279 0279 0278 0333 0296 0330
104 032 025 0038 134 156 280 2245 2495 0421 0421 0420 0490 0456 0497
105 036 024 0047 084 1.06 18.¢ 1810 2145 0297 0297 0297 0374 0.297 0348
106 036 027 0011 L7 1.40 20.0 2035 2313 0413 0413 0414 0494 0417 0477
14 031 025 0060 195 241 62.0 2748 2997 0593 0593 (592 0733 0904 0.862
115 035 014 0066 036 0064 29.0 1930 2462 0124 0124 €123 0220 0.194 0212
116 035 027 0066 160 218 42.0 2496 2760 0549 0549 0551 0749 0755 0781
average error (%} 0.01 .02 -1.03 1.12
absolute average error (%) 0.01 0.31 8353 3.97

Notes) kg: roughness height estimated by Bijker
ky. roughness height estimated by the present authors



siste)} a0l ojat sl ulel ‘ 137

——mess -le, <1>
= 31.-te = 8T -<t>
- RT.-te ® RT -=t»

o8 -

0.7 ‘.-/_/
o8 - _.

0.1 |0

:
!
0.2 ¥ }
|
!

a
[+] a1 0.2 ¢.3 04 ¢85 Q.8 0.7 0.8 0.8

Fig. 5. Computation results of BYQO model against Bijker’s
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