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Abstract

In the present investigation , a laboratory study of scour characteristics downstream weirs
, compound gates has been conducted . The study included the measurement of maximum scour
depth and the length of scour hole downstream these structures . Also , the effects of structure
height , undersluice opening height , discharge variation and bed material size on the depth and
length of scour hole , Two hundred eighty eight Experiments were conducted in a concrete
laboratory channel Three sizes of rocks were used are in range of (1.43-2.21) cm and three of
15,20 and 30cm and Three under gate opening heights of 1,2 and 3cm were tested Experimental.
Results of this study showed a good direct relatignships between relative scour deﬁth (D¢/Dsp)
with Froud Number (Fr,) of correlation factor (R”) between (0.9229-0.9911) and other between
relative scour length (Ls/Dsg) with (Fro) of correlation factor (R“) between (0.9636-0.9947) for
weirs and another good direct relationships between (D¢/Dso) with (Fro) of correlation factor (R%)
between (0.972-0.9866) and with (q./qq) of correlation factor (R?) between (0.9608-0.9904) and
other relationship between (L¢/Dso) with (Er,) of correlation factor (R”) between (0.9861-0.9985)
and with (qJ/qq) of correlation factor (R?) between (0.9847-0.9955); many relationships were
obtained the first to estjimate (Dy/Dso) of correlation factor (R?=0.9311) , thé second for (L¢/Dso)
of correlation factor (R°=0.9421) downstream weirs each of them in terms of (Fro) and (AH/P)
the third to estimate gD_:/D50) of correlation factor (R°=0.8989) and the forth for (LJDso) of
correlation factor (R°=0.9212) downstream compound gates each of them in terms of
(Fro),(AHW/P),(ho/AH;) and (qu/c1d) . It was also shown that the scour depth and length
downstream compound gates are less than those downstream weirs but the percentage decrement
will decrease if the opening of compound gate is increased .
Key Words : Hydraulic, Scour , Scour Downstream Weirs and Compound Gates .
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Ds/Dso D¢/Dso
(Measured) | (Calculated)

Logiys CDRY) st

24.0112 28.8649 16.81524
13.00115 16.9834 23.4479
11.46093 14.71806 22.13019
15.05075 15.48274 2.790094
10.02291 12.07764 17.01271
16.35334 18.47696 11.49332
11.55058 13.5403 14.69481
8.476518 10.56241 19.74822
17.39524 16.68755 4.240868
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3 3 Jan il il GBaal) () 5 & yha A G ey dia g (4) JSE 3 en ge LS5 (B2,D2) i e Jgeanl)
Oy oadl) Adee 33 0 5m g5 Capeal 33l e iy (Fro) ded sab) of Cas i a1 (Fro) 4
ohd Gpdodie Jagl gl sl Moy il b X il 5 jial S llael Jaad jaall 3 el UL
65 Lea padll Ay pianl) dadal) ae ddlabaal s Lnsee elall Tagin jlaie 3305 ey g LY Bal s aadiieal) canl)
RN b\A.Ajj S yall il ol (Fro) 9 (D5/D50) O Al (Rz) il Jalaa UL c..'a'i\j LS Lo ymi8ah) ‘_J

Caa Ak Aldle aga s o Ju e (0.9866) 5 (0.972) G sl i A5 2l
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= “Fr0 - 18
+ P=15cm LelDS0 = 2.7597°F10 - 6.3194 Ds/D50 = 0.7488*Fr0 - 2.0927

i -
w04 R? = 0.9861 6 +* P=15cm R? = 0.9866
P=20 cm|LS/D5° = 4.2626*Fr0 - 15.344 Ds/DS0 = 1.4076*F10 - 5.2896
- R?=0.9985 / Wi P=20 cm R®=0.972
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aP= =
P=30cm R®=0.9871 / + P=30 cm R = 0.986 /
30
- / /
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’ / * :
.
20 - / /
///)‘// 6 — Py
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. / 4 :/‘

-
Ds/Dso
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i ) Ayl A S0 A el sl (Qu/G) s (Do/Dso) o (R?) apasll Jalas o el 1, s
sam Ak clie e Jy L (99040.) 5 (0.9608)
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28 ¢ A8l Al gl page sl s Jsha o ol Gy peail s 8 ) dns I agall 0D )
(0u/qg) s (LdDso) o IS G i A clidlal) Jual oo dabadll 48D b aa g5 & piaadl i) Jilas
Dol 8 dain gl
izae+bex$ ___________ (12)
50 Qd
ad a5 (Excel) salall el pdl (4 4 yida) Goladll e Lale Jgeand) @ A el Jgla bl Jlady
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siad ) 5k (g (0W/0a) 5 (Lo/Dso) 0 La ke Al i ol eaiay 4oy (7) JSA (8 LaS s &4l 5l
Gy g shall el 3005 ) (i 138 5 Ll 5o 5 A Sy (0u/0lg) (ganetl) g el B 5 S 3y el
o LAl 5 8 Adaadle (Says Al G Tam emnl) Aa) ) ) g% il iyl () S jaall S éum
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s MJ)L&.:\A).&:&r_dmLM(09955)‘5(09847)u.uc‘9\_)4..\51.@_m\‘)364
e Jslaad 8 Lgie e 3 auiag Ll ) damia ol Vel i) 8 deadtiead) 42Dl Ol puatiall a8 5 S0 1 phi g
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45 12
Ls/Ds0 = 23.241qulqd + 7.865 B
B Ds/Ds0 = 6.3134%qulqd + 1.7525
+ D50=1.4285 cm 2l -
20 R2=09847 * D50=1.4285 cm R? = 0.9875
Ls/Ds0 = 19.86*qu/qq + 4.3115
a D50=1.746 cm R = 0.9955 10 H -
35 H ___Rogess * D50=1.746 cm | Ds/D%0 = 5 1128*quiga + 0.7063
4D50=2.2075 cm| 00T 14,25570u4 R*= 09904
20 R’=0.9924 8 1|+ 05022.2075 o [D/D50 = 3:3058*ulqs + 0.3949
/ B R?=0.9608
a
2 25
a / /
=
|

D¢/Dso

Z 2 /
0 02 o4 0e Qg 08 ! 12 e 0 0.2 0.4 0.6 e 0.8 1 1.2 1.4
(Qu/da) s (Ld/Dso) o a8 2 (7) J<i (9u/da) 5 (Dy/Dso) e A8Nad) 1 (6) Jsi
A (P=150M) s S 5l A 5l Aaiy (P=15M) g6 s &S sal 4 5
I 50 g 3w gaands (No=1Cm) Leelii )l I 50 7 i gaand s (No=1cm) Leelis )

(B) zisall pa (Vi1) AsY daidl g Jo¥) U NG 48 el 4 goll Apaa D <l psitia) il 1(11) Jy2a

1.43184 5.28979 . 6.93013 0.79333
1.77549 5.72073 . 8.70561 0.80000
2.34822 6.43178 . 11.45475 0.80667

3.32188 7.31521 . 13.63116 0.80667
3.72279 8.20941 . 1557847 0.82000
4.46735 9.14671 . 19.35853 0.81333
5.04009 10.23483 . 21.19129 0.82667
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(B) zisald g (V1) (AsY) Aatdl) g AUN £ 15 N 48 jal) 4 gl paadll < piial) cilibeaa 1(12) Jgan

1.83276 5.28979 9.04926 0.80476
2.34822 5.72073 10.13746 0.80952
3.37915 6.43178 13.63116 0.81429
3.55097 7.31521 15.34937 0.81429
4.69645 8.20941 18.55670 0.82381
5.61283 9.14671 21.24857 0.81905
6.70103 10.23483 26.63230 0.82857

(B) zisald g (V13) (Ag¥) Aaidl) g Eullil) £ L WL 4 pal) A gull Aan Dl < pitial) cilibeaa 1(13) Jgan

4.35281 5.28979 0.03717 9.45017 0.86774
4.75372 5.72073 0.03704 12.60023 0.87097
4.86827 6.43178 0.03690 15.06300 0.87419
6.30011 7.31521 0.03690 19.47308 0.87419
7.33104 8.20941 0.03663 23.76861 0.88065
9.27835 9.14671 0.03676 28.06415 0.87742
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5 (AHYP) 5 (Fro) AmaedUl il yaiad) AV (Dy/Dsp) adll 3 jiad csill Bend Glial dmia g &dle o J sl
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(Fro)°® ( AH o248 (ﬁ szt
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On Ayguna 5 Al g b it Aulia) (Dy/Dsp) ad piary 45 e 1(14) s

L8 yal) el sl (13) Adalacal

DS/D50
(Measured)

DS/D50
(Calculated)

Lagiy CiMIRY) A

N[RN[R N RN w NP w N w| N |w
EINTNIENII T RN S IEN FRIEC I EN T BN ENTE N ENTS

IS ABaial Laa DU ) jpriall af ey (msad 5 oded Aadd) 48y Ganils .(0.9212) st (R?) aaad Jalaass
?“5 & L@—""’U&‘j (I—S/DSO)—‘ z\-’}‘m ﬁ-‘é ‘_A“— d}-dhﬂ bv‘-“—i daladl) ‘_.,J (qu/qd) 9 (ho/AH) B (AHt/P)) (Fro) (e
(15) Jsaad 8 WS ¢ ((14) Asbeadl balind b araiosd o Auliadl ol 038 o Lade) (o jladll (e Zudiall (Ly/Dso)

. (%50.404) 5 (%0.884) (s ulial aidll Y &y guenall mill (s (3l A il am

O Lguna g Al g L it Lulial) (Lo/Dsp) a pars 4 j8a 1(15) Jgaa
4 yall @l gall (14) Dataall

17.69805

12.72994

12.14204

11.0253

10.12888

13.68843

10.39327

31.70476

6.387316

30.82877

20.29775

37.17186

34.36942

12.22747

3857193

6.016622

50.40425

14.20389

11.88

19.56143

23.76861

21.44184

10.85158

9.286523

6.17484

6.375495

9.739524

9.642811

1.002958

25.9013

23.11044

1.55472

39.55198

40.03916

5.776739

19.47308

19.30245

0.883964

29.49599

26.78246

10.13176

6.523216

4.769868

36.75884

3
2
3
2
2
3
2
3
2
3
1
2
1
2
1
2

AIN|NO(N[O ARO[ (N[W| B B~OT

12.23103

9.389359

30.26481
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