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CHARACTERISTICS OF A FLOW WITH GROYNES @

——On the flow resistance with groynes of non-through type—

By Hirotake ImamoTo and Hidetsugu IKENO

Synopsis

In this paper, the characteristics of the surface resistance of groynes of non-through type,
which are placed in an open channel flow, are investigated experimentally by the relation between
the groyne clearance and the flow depth, because the description by usual methods such as a resis-
tance coefficient, an empirical coefficient and an equivalent sand roughness can not always be applied.

The results obtained through experiments are as follows; In the case of the flow depth exceeds
the groyne height, the normalized clearance-depth curve is characterized by two kinds of peaks of
flow depth, one of which may be resulted from the effect of the vortex shedding and the other the
shear stress at the surface of the separation region around groynes. Furthermore, the normalized
clearance-depth curve is affected by the groyne length and the height, but the effect of a change in
groyne width and phase difference between groynes placed along both sides of levees may be negli-
gible. An increase of a Reynolds number brings an increase of the normalized groyne clearance
corresponding with the peak of flow depth resulted from the effect of shear stress, and brings a
decrease of the normalized flow depth.

On the other hand, in the case of the groyne height exceeds the flow depth, the meandering
effect has a predominant role except for a comparablly small groyne length, which is examined
using a flow visualization technique. The normalized clearance-depth curve is considerably affected
by the phase difference, in contrasted with the case of an exceeding flow depth, and the groyne
clearances corresponding with two kinds of peaks of flow depth depend mainly on the channel width.
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Fig. 4-1 Representation of flow resistance by the ratio of mean to shear velocity.
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Fig. 4-2 Representation of flow resistance by Manning’s coefficient.
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Fig. 4-3 Representation of flow resistance by equivalent sand roughness.
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Fig. 4-4a Effect of groyne length on the relation between groyne clearance and flow depth.
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Fig. 4-4d Effect of phase difference of groynes on the relation between groyne clearance
and flow depth.

=77, KHIE, K&, KillEs X OMHEE—EICED, REEZE(IE/BAOKEIRRE - KE#RE
AT & Fig. 45a XU b DLSicizy, 4B=1 BL0.6 DOFNIC DTS Reynolds kX753
WL Iehs->T HlHo iZ—BOEBERO TR T 2EMERTH, HLDEAIZ Reynolds Hask &< 72
BENILBACENEN D, T, 4B=1 BXUV0.6DBEE®KTELE, & icB=06 DEAITEN

2.8 | | | T
royne | _
2.6 }— 1=20cm | £ Re= 15’230—
n=1.6cm ‘ s »320
sl b=1.6cm Rim © ]ig’ggg
. — — O R ]
=0 \v\ﬂ\* . 28,800
|
é) 2.2 I
= +]
o 2.0 / ’ v\f’\g\ 1
2 g T \ l
[
e Sl
+ “1 .
3 / N
R e
1.2
1.0
1 10 102

Normalized Groyne Clearance c/h

Fig. 4-5a Effect of Reynolds number on the relation between groyne clearance and flow
depth in the case of unit ratio of groyne length to channel half-width.
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Fig. 4-5b Effect of Reynolds number on the relation between groyne clearance and flow
depth in the case of the ratio of groyne length to channel half-width is 0.6.
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Fig. 5-1a Effect of groyne length on the relation between groyne clearance and flow
depth (non-over flow groyne).
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Fig. 5-1b  Effect of phase difference of groynes on the relation between groyne
clearance and flow depth (non-over flow groyne).
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Fig. 5-2a Effect of Reynolds number on the relation between groyne clearance and flow
depth in the case of the ratio of groyne length to channel half-width is 0.6
{non-over flow groyne).
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Fig. 5-2b Effect of Reynolds number on the relation between groyne clearance and flow
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(non-over flow groyne).
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Photo 5-1a  Flow visualization on the free surface with relative groyne length of 0.6 (R,—4100).
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Photo 5-1b  Flow visualization on the free surface with relative groyne length of 0.2 (£,=4100).
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