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Fig. 1 Sketch of the experiment setup
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Table 1 Hydraulic and spur dyke conditions
Flow discharge @ (I/s) 5.7
Channel slope 7 1/1000
Channel width B (cm) 40.0
Flow depth Ao (cm) 5.0
Flow velocity U (cm/s) 29

Friction velocity U (cm/s) | 1.98

Reynolds number Re 14,250
Froude number Fr 0.41
Spur length L (cm) 10.0
Spur thickness b (cm) 1.0

TR LWL, B4 50 R D)
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7B ETD017T~25mmOE DO 2 IREE bE -
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Fig. 2 Sieve analysis results of sediment particles at
initial bed
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Table 2 Experimental conditions for all cases

S, Spur dyke height

h,: Water depth(=5.0cm)
hy/S,: Overtopping ratio
S,/h,: Relative spur dyke height
D, Initial mean diameter

Case Case name Sh ho/Sy | Sw/ho Do o | U.JU., T,
No. (mm)
1 U-NS — <1.00 >1.0
2 U-Sh4 4.0 1.25 0.8
3 U-Sh3 3.0 1.67 0.6
1 U-Sh2.5 25 200 05 1.03 1.14 0.83 0.024
5 U-Sh1l.5 1.5 3.33 0.3
6 U-Sh0.75 0.75 6.67 0.15
7 M-CS-NS — <1.00 >1.0
8 M-CS-Sh4 4.0 1.25 0.8 1.03 2.55 0.96 0.024
9 M-CS-Sh2.5 2.5 2.00 0.5
10 M-WG-NS — <1.00 >1.0
11 M-WG-Sh4 4.0 1.25 0.8 1.01 3.62 0.96 0.024
12 M-WG-Sh2.5 2.5 2.00 0.5
13 M-GG-NS — <1.00 >1.0
14 M-GG-Sh4 4.0 1.25 0.8 1.05 4.30 0.95
15 M- GG-Sh2.5 2.5 2.00 0.5

o,: Geometric standard deviation
0.023 U./U.,: Critical friction-velocity ratio

7. Dimensionless shear stress
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Fig. 3 Bed contour at the quasi-equilibrium stage for

each Spur dyke height with uniform sediment bed

Fig. 5 Longitudinal and cross-section bed profiles

near the spur dyke

— 527 —



Fig. 6 (Z1XTable 31278 L 72 PEHE L O i B9 72 K &
S L RREHEOMGRERLTWD, EIfREO%
HHZ B W COKEIRR EAE L EWAE, FicseiEl
JEFR O RAR T £ > T R AEL 23K 2 8 A 12 E
EL, RoTVELBSICL EIILIL RN ET T
%, F DT, KA & W M O BEHRIE (a/L, b/L)
WZDWTIEIKREEE S DR RTEHE L EOFEBERH Y,
FISHIEBERBRICEWVWER 2> TWAZ ENZ DK
FVbond, -7, KEIETHE & BEW M O BEdE iR
WZOWTIE, BRI T RIS TR O b7z i KR
W LIEEHEEZHEET D LI2L->T, HHEE
BHR R WERENBOND EEZXEITHD,

5.0
45 | /L =L s d/L‘
< 40 .
<35 *
3 30 "
- 25 0]
S 20 | ] - ° *
> 15
<10

® 05 o

00 e —

0.00 0.50 1.00 1.50 2.00
e *

e

m

Fig. 6 Relation between scour hole width (aL, b/L, ¢/L,

d/L) and maximum scour depth
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Fig. 9 Difference of bed height results between

non-submerged and almost non-submerged cases.
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Fig. 11 Bed contour at the quasi-equilibrium stage for
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Table 4 Bed topography features in M-series experiments

Case 7 8 9 10 11 12 13 14 15
No.

Case (ofS] (of] [of] WG WG WG GG GG GG
Name NS Sh4 | Sh2.5 NS Sh4 | Sh2.5 NS Sh4 | Sh2.5
a/L 2.1 1.8 1.2 1.6 1.3 1.0 0.7 0.9 0.6
b/L 3.0 2.8 2.1 2.2 2.6 2.0 2.0 2.0 1.6
c/L 3.7 2.8 2.5 1.6 2.8 1.6 1.0 1.0 0.6
d/L 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 1(°) 20 26 26 21 2.5 22 34 28 25
0 2(°) 24 21 23 21 17 20 27 27 29
0 3(°) 12 13 13 17 15 13 16 25 22
emlcm) 9.3 8.9 5.9 7.5 6.0 4.4 5.3 5.2 3.2
en* 1.32 1.25 0.83 1.06 0.84 0.62 0.75 0.74 0.45
Velcm?) 4026 | 2826 891 1964 | 1236 487 353 500 117
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Fig. 12 Relation between (e,,«) and (S,/h)

Fig. 13 1Zi3dm R PEHRGE & 3] BRA AL 0 8% (] 7 e {ff 22
(0, LORFRAERT, FEBERED FER & R
EOMTRIEDORER S o, NREL RDICONTEE
MR/ NS e b E R~ L TCWD, £ LT, Fig. 14
WA SE S D] IR R BRI 43 A7 &~ 97, IR
KEIZBWT, WHET 28 TRk AR L,
BV AN A TR AL EE 4340 K 0 iERR T &, BRAY
KENCENTH T —= « 23— MATBR S IR
BLTWDZENRND,

1.80
160 |
140
120 |

£ 1.00
© 080 |
0.60
040 |
0.20
0.00 : : :
000 100 200 300 400 5.00

og

® em(Non-submerged) ®em(Sh=4.0) eem(Sh=2.5)

Fig. 13 Relation between (e,+) and (o)

100
90
80
g
# 60
fn? 50
® 40 X ey @ BRAEIER(cm)
R XBRGNAHENFERT .
20
10
. -
0.01 0.1 1 10
HE (mm)
(a) Non-submerged (Si/h >1.0)
100
90
80
s 0
E 60
R
{m 50
% 10
!'g 30
20
10

0

001
1% (mm)

(b) Submerged (8,=4.0, S,/h =0.8)

100

B EESE (%)
o
g

H2E (mm)
(c) Submerged (8,=2.5, Sy/h =0.5)
e Mix WG2 e Mix GG2 e Mix CS
———Mix WG2(ini) ———-Mix GG2(ini) — ——Mix CS(ini.)

Fig. 14 Grain-size variation at the spur dyke head
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Fig. 15 Velocity vector (u,v) and stream line at the surface flow under scoured bed
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Local Scour and Sediment Sorting around a Spur Dyke
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Synopsis

This paper presented an experimental study on the impact of both spur dyke height and grain size
distribution on the bed topography and bed surface composition around an impermeable spur dyke. The
importance of governing parameter, i.e. the relative spur dyke height, which is inverse number of
overtopping ratio, was emphasized through quantitative evidences. It was found in the current experiments
that the spatial progress pattern of scour-deposition in non-submerged and nearly non-submerged condition
was different compared with full-submerged condition. Furthermore, in the submerged experiments using
non-uniform sediment bed, it was found that the maximum scour depth decreased with the increased of the
standard deviation as well as in non-submerged spur dyke experiments. The flow measurement around the
spur dyke revealed the difference of three-dimensional flow structure under the different submergences of
the spur dyke, and the relationship to the variation of the surface bed composition. It was also found that with
the increase of the spur dyke height, the longitudinal coarse sediment region was expanded to transverse
direction in the downstream region of the spur dyke head.
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