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HYDRAULIC PERFORMANCE OF GROYNES OF LATTICE-
TYPE IN OPEN CHANNEL FLOWS

By Yoshiaki Iwasa, Hirotake Imamoro and Hiroshi Naco

Synopsis

This paper deals with experimental investigations of the hydraulic performance of
groynes of lattice-type settled in open channel flows. Experiments were made in laboratory
flumes, under two flow conditions of fixed and movable beds.

Experimental results obtained are summarized as follows : 1) the direction of flow is
controlled by groynes in such a way that the approaching flow is partly concentrated in the
central core of flow from the upstream side of groyne, which is examined by observing the
flow pattern on the free surface through the flow visualization technique used with saw-
dust tracer, 2) the velocity measurement using a hot-film flowmeter of constant-temperature
operation shows that the longitudinal component of mean or turbulent velocities changes
extremely near the groyne, 3) it should be noticed that extensive movements of the groyne,
which settled over the movable bed, will probably occur due to sand transportations.
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Fig. 1 Experimental channel of fixed bed.
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Fig. 4 Schematic figure of flow
measurement for main
and separated flows.
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Photo. 1. Flow pattern on the free surface with single pair of groynes.
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Photo. 2. Flow pattern on the free surface with five pairs of groynes.

Table 1. Hydraulic Conditions

Run . Qi(8/sec) | Qut/see) HoCem) Vet BBHI7¢oCy | sem fsee) RemUmoHo/v| Fr=Unmi/V gHy
F-1 0.671 0.162 i 1.04 16.1 30.8 0 791 ><10 ¢ 2.12x10° | 0. 505
F-2 1. 904 0. 455 | 1.90 25.1 30.8 ;0.791X10"% 6.02x10% | 0. 581
F-3 - 3.780 0. 881 2.90 32.6 ~30.8 |0.791x107% 1.19x10¢ 0.611
F-4 ‘ 5.124 1. 168 3.47 36.9 30.9 ‘ 0.790x10"% 1.62x10* | 0.633
F-5 } 6. 893 1.530 . 4.09 42.1 29.8 1 0.808x10"2  2.13x10* ! 0. 666
F6 | 8714 1900  4.66 46.7 3.0 0.788x1072  2.76X10¢ 0. 692
F-7 | 10.184 2.200 5. 05 50. 4 31.0 0.788x107%: 3.23x10¢ 0.717
F-8 ! 11. 064 2.379 5.29 52.3 30.2 ‘ 0.801x10"2  3.45x10¢ ‘ 0.726
F-9 12. 501 2. 650 5.58 56.0 29.8 0.808x107%  3.87X10* | 0.757

F-10 ‘ 14. 210 | 2. 984 5.91 60. 1 30. 4 ‘ 0.798x107% - 4.45Xx10¢ 0.790

FO F-10 T, Kl & D 00 FHEMIT RN CEFNINGE & 18 - T B ATREWA 5 5,
CCIWCRENFEDOIEEIT DT NG LI 1/8sec, #0D 4THY,  AHAEFRM, AHAFHHA
THbo

e

HEITEWT, MRICA - TWEDHLES W0em, & dem OEBKEITHY, BOREOT LR
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Fig. 11 Distribution of mean and turbulent velocities near a single pair of groynes.
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Photo. 3. Plan views of bottom configuration near a groyne.
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Fig. 16 Final bottom configuration near a groyne.
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