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1. Introduction

Although many researches in the field of river training have L
been done, but a little attention has paid at river confluences.
Therefore, in the current contribution the authors have tried to flow Gy / LL"
introduce spur—dikes as a bank protection to stop migration of fixed

channel banks and constrict the channel to increase the depth for other 52
purposes. Accordingly a series of laboratory experiments with 07
impermeable straight spur—dikes are carried out to test a suitable

engineering works to solve the mentioned problems at river Fig. 1 Notation
confluences. Different kinds of angles are performed. Length of dikes,

spacing and their positions are considered. Moreover,
maximum scour depth as a function of dike inclination

L
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Table 1 Experimental conditions

angle and dike length are discussed. O |y | VP | W Meximom Scou Dot fom
Left j Middle | Right
R GIRO | 90 s 0.6 003 1833 §335 | 444 381
2. Summary of experlments GIR1 |90 |5 10 ] 005 {500 |378 | 427 346
The experiments are performed at river gt [s 120 |owo [250 |a20 jae2 |3m
confluences flume as shown in Fig.1. The channels shape GOIR3 (90 5 130 OIS LL67 {574 132t [als
. . GIR4 | 90 5 40 020 125 ) 594 | 582 4.28
are rectangular, the main channel is 5.0 m long, post— airs L0 |10 L30 Loss 133 [6m |ses Tae
confluence is 3.12 m long. The tributary is 2.10 m long, GiRe [0 |10 a0 lozo |2s0 {754 [es0 |46
the cross—section for both main and tributary is 0.2 m 2;;‘7 92 3106 1003 1500 |28 1464 | 390
. R . . 1] 4 S 1.0 005 {500 | 366 | 390 3.70
wide and 0.2 m helgh.t. The confluence angle is ‘fIXCd coro Las |5 |20 Jomo |25 | 400 | st | ato
45°. The flume bed is rough movable with uniform Gor3 fas {5 130 loas f1er |98 |62 | 707
sand(dm =0.6 mm), slope is 1/200, water discharge ratio GRL L1351 5 L10 1105 1500 4460 L 420 {317
(Q4;/Qor) is 0.5 and total discharge is 3.0 I/s. A series of PO o D B D B v B ol
tri. total * . g * * N G3R3 1135 | 5 30 015 | 1.67 | 515 | 483 3.66
closed type of spur dikes are set on the left side of the Gt 60 |5 1o |o0s | 500 | 267 |age |52
main channel confronted to the confluence as shown in G2 leo {5 [20 fo10 |250 a7 Jass |35
Fig. 1 and Table 1, where 0 is dike inclination angle, L ‘3:% f‘z’o : f‘o’ g(‘; ;z; j:; :38 277
. . . . . . . X 3 . .76 4.73
is the distance between two neighboring dikes, b is the osra | 120 | s |20 loto | 250 | 436 | 462 | as
dike length and B is the channel width. After each run o3 [ 120)s 120 Joss Ly [am [s10 |38

the flume is completely drained and the bed

configurations are observed. After fixing the
bed and flowing the water with the same
previous conditions water depth are measured.

io ' ]X(m)

3. Results and discussions

3.1 Bed variation: Bed configuration are
studied before establishing spur-dikes by
Ahmed et al.' In the current contribution the
authors carried out test cases under different — =
discharge ratios and series of experiments with D
spur~dike as in table 1. For example fig.2(a) '
and (b) show bed contours for Test0 (without
spur—dike) and G1R0. From these figures we
can see that due to insert spur—dike, the bed
level on the left side of main channel slightly

M =15 (/S)
T=15(Us)

Fig. 2 Bed contours
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Fig. 3 Inclination angle vs Max. scour depth

rise up and maximum scour region in the middie of main channel is widen. This effectiveness are different
with considering other inclination angle and length of spur-dike as explained later.

3.2 Spur-dike inclination angles: The relation between dike angle with different dike length and
maximum scour depth are drawn as shown in Fig.3 (a), (b) and (c).

a) at the left side when the angle 8=60° and b/B=0.05, the lowest scour depth are recorded. At 6=45°,
60° and 90° the maximum scour depth is proportional with b/B. On the other hand, when the angle is
greater than 120°, the spur—dike length dose not clearly affect on maximum scour depth.

b) at the middle, the spur—dike inclination angle dose not influence on maximum scour depth and
maximum scour depth is proportional to b/B.

c) at right side of main channel, the dike length and dike angle do not occur significant influence except

case G4R1. In this case, at the left side, maximum scour depth is lowest. So that, this result caused by
the replying of flow due to spur—dike.
3.3 Spur dike lengths for #=90°: Fig.4 shows the relation
between maximum scour depth against b/B on the left, middle
and right side of main channel. At left side, maximum scour
depth is increasing gradually with increasing b/B. At middle,
maximum scour slightly decreased from 3 to 5% and
proportionally increased gently with increasing b/B. At right
side, the same goes as in the middle with slight difference and
lower scour depth.
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Generally, throughout the current study we can say that . , ; .

the most suitable inclination angle for spur-dike is 90, and the 0.05 01 0.15 0.2 0.9

most safe spur length b/B=0.03 to 0.05 with space between biB

two neighboring dikes about L/B=<0.25.

Max. scour depth (cm)
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4. Conclusion

f=—)

Fig. 4 Dike length vs Max. scour depth
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