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Laboratory Study to Decrease the Scour Downstream Weirs
Using screen Walls

Abstract
In this research, a laboratory study of the phenomenon of scour in the stone floors
(gravel, crushed) using single and double screen walls used as energy dissipation. The
study includes the effect of weir height (P), the diameters of screen wall hole ( ), the
number of screen walls (Sw) on scour behind walls screen. Seventy experiments were
carried out (ten of them without using screen walls). One size of crushed stone (Dm =
0.79) mm were used with two height of weir (P = 25, 30) cm and three different
diameters of screen walls (0 = 0.8, 1.2, 1.6) cm were used and single and double screen
walls (Sw = 1, 2) with five different discharge, with porosity 40% for single and double
screen walls.
The results of the experimental work showed that the depth and length of the scour
hole was minimum when using screen walls of (P = 25) cm in comparison with (P = 30)
cm. Also the use of single and double screen walls decrease the depth and length of scour
hole with ratios of (28-83.33)% and ratio of (47.37-85.71)% respectively compared with
the state of without using screen. Using dimensional analysis two empirical relations
were determined to compute the ratio of depth and length scour in term of
dimensionless variables.
Keyword: Screen walls, Weirs Scour
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Case R’ aj b; Figure No.

1-1.6-30 0.9681 0.2781 0.9402
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50

www.manaraa.com



AAal) Gl paal) aladiuly & plagh) JAsa adll S84 ke Al o 1 gbes

2-1.6-30 0.9880 0.0588 1.3964

2-1.6-25 0.9877 0.0416 1.4825
30-Classic 0.9647 0.1141 1.1341 >
25-Classic 0.8906 0.2866 1.0099

2-1.2-30 0.9752 0.0448 14137

2-1.2-25 0.9691 0.0238 1.5890
30-Classic 0.9647 0.1141 1.1341 6
25-Classic 0.8906 0.2866 1.0099

2-0.8-30 0.9666 0.0040 2.0984

2:0.8-25 0.9561 0.0007 2.6237
30-Classic 0.9647 0.1141 1.1341 7
25-Classic 0.8906 0.2866 1.0099

(22) 0 Rk e Wi oy (Frm)s (22) on ok e s o (7) &) (2) 0s JEEY s

(Frm)s
10
— 1-16-30 _
———1-1/6-25 --T.
8 == =30-Cfassic _ - = ——
= = =25(lassic P —_—
E -~ -
Q 6 - T~ - = * .
« - - 1
(=] = = el
g - = = /?/
-
"?’/1
2
14 16 18 20 Frm 22 24 26 28
- D A -
(Sw=1,0=1.6cm)asic Frims 2= o &Sl 1(2) Jsl
m
11
—1-1.2-30
9 e ] -1.2-25 =
= = =301Classic P - ___x
25 Classie P Sl - "
E 7 251classic T
" ===T"
y= -
——"/‘.——_—_—__——
3 “%/
5/’
1
14 16 18 20 Frm 22 24 26 28

(Sw=1,0=1.2cm) Lsis Frm 5 2= O ABlall 1(3) Jail

51

www.manaraa.com



Al-Rafidain Engineering Vol.22 No. 5 Dec. 2014

11
1-0{8-30
9 1-0/8-25 e
— = =30-Classic _ - _
£ 7 = = _=25-Classic 7-—/_ -
(=) “wr= - —T - x
> ==r"
8 s _—-
- - __________——-‘
p—
3 N _4_—-—--—'—"____:—.‘/
1 —
14 16 18 20 Frm 22 24 26 28
. Ds . s« .
(Sw=1,0=0.8cm) Laxis Frms = cis 4Dl 1(4) Jsi
m
10
2-1/6-30 .
2-1,6-25 N
8 == =30=Classic - B ==
£ — = =25-Classic [ __=--T"
[a) -t = - - x
- 4
» T - /‘I/
2
14 16 18 20 22 24 26 28
Frm
3 D -~ %
(Sw=2,0=1.6cm) s Frms —= i Aadf 1(5) Jsadl
m
11
2-1.2-30
9 2-1.2-25 -
= = =30-Classic _ 4 - - _x
. - —-—
£ - == = 25_Classic — - -
(=] 7 - e : -— - x
} - 5 -
8 s =
© / =
3 — e
Sm—
1
14 16 18 20 22 24 26 28
Frm

(Sw=2,0=1.2¢cm) Lasie Frm s 0= (s 4l 1(6) s

52

Ol Ll Zyl_ﬂbl

www.manharaa.com




AAal) Gl paal) aladiuly & plagh) JAsa adll S84 ke Al o 1 gbes

10
2-0.8-30 _|=
8 2-0.8-25 - *
= = =30-Classic L = -— =
= - =T
£ 6 = = =25-Classic P —r x
Q = = = = =
vy 4 T
5 R %_-/
—_——
0
14 16 18 20 22 24 26 28
Frm

(Sw=2,0=0.8cm) Laiis Frm. ;’— O ABMal) 1(7) Jeid)

A (ALl elall 430 gaal) A yud) 334 ) () rail) 33b ) s la g il Bae 2l (Frm) sal s ) Cua
Gae hay (P=30cm) glisb el ol JKEY) s2a (g vy ¢(h)lael) (38 elall g lai s Gy Tl ) Jasi
L lae die s S OS5 elall (3l 4 saal) Do il B (Y Al (P=25cm) gL gl e ST el 3 al
plasinl () oa claall jaill e ol sl ol paadl Gl aladiul ¢ s g Al 83 ke Aldia ) jaa aladinly )
ahasin) aae Als bl JISEY) e Liad Gy cdgliie ol paa alaind Ala 8wl (e et 6 it o jaa
iy latl die el g IS5 0 il eday s AL Cay jladll die Jlagd) gl L Y sl Gee o Adaiall ol sl

allall

oy (;_5) uSall jaall Ui Jara ) el 5 da gl duad o BN o lagh) gl s
m
:(Frm) 258
sy gl L) IS (Frm) s (=) 830l s 8 a5 jind sl B (s 301 lagh 611 48 ynn (52

LB Jadl o AV AR (s an g el 0 ge Sl Jama s Jaid) jlaall s Uadl g kil ol jaall sae
(R?)35 deloo e (laxs o (Frm) s (=)o

— =a, Frm" U TRRRRURR (o)
ol
Ols = @5, by
oo Aalaall paaill Jalaa g S3alaall o (i (2) Jsaadl

.(6) Mataall (R?) yaail) Jalragb, 9 2, cSlalaall a8 3(2) Js2a

Case R’ a b, Figure No.
1-1.6-30 0.9729 1.0536 13116
1-1.6-25 0.9863 0.7936 1.3723
30-Classic 0.9152 12.997 0.7188 8
25-Classic 0.9803 15.063 0.6403
1-1.2-30 0.9813 0.5382 1.4561
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