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P - hO a3 b3 R2 a3 b3 R2 as b3 R2
(cm)
15 -2.4040 | 0.8189| 0.9882 | -3.275 | 0.8282| 0.9696 | -2.5827 | 0.7444 | 0.9523
20 -3.1222 | 1.0511| 0.987 | -5.3727 | 1.4626 | 0.9871 | 0.2542 | 0.7164 | 0.9833
30 -2.6035 | 1.3726 | 0.9531 | 1.9821 |0.8154| 0.9496 | -1.2891 | 1.3652 | 0.9988
(C) gisaills (22) Qataall naad) Jalaag by o 23 SOabaal) 28 0 (6) Joaa
A8 pal) A gl dadl Adlis. Glelds Y o (Dsp=2.21cm)
5\.“;.“ - - R . - - T . - . W £
Dso=2.21 A all Ayl gl Aad o it ) A all Ayl gl datd ot ) A all Ayl gl datd o it )
hp=1cm ho=2cm hy =3 cm
(cm)
P—ho as bs R2 as bs R2 as bs R2
(cm)
15 -1.5946 | 0.7482 | 0.9472 | -2.2783 | 0.7332 | 0.9456 | -2.9198 | 0.8771 | 0.9835
20 -2.5227 | 1.0223 | 0.9848 | -0.7598 | 0.6883 | 0.9447 | -2.4828 | 0.9649 | 0.9303
30 -2.1563 | 1.1947 | 0.9193 | -1.0063 | 1.0542 | 0.964 | 0.1273 | 1.0619 | 0.9664
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ho=1cm ho=2cm hp=3cm
(cm)
P = ho 5
ay by R? ay bs R? as bs R2
(cm)
15 -6.3194 | 2.7597 | 0.9861 -9.97 |2.8747 | 0.9851 | -22.553 | 3.4771 | 0.9849
20 -15.344 | 4.2626 | 0.9985 | -15.875 | 4.2636 | 0.9873 | -12.283 | 3.5969 | 0.9768
30 -14.15 | 4.6275 | 0.9871 | -5.6788 [ 3.6854 | 0.9745 | 2.891 | 3.2987 | 0.9633
(B) zasaills (23) dataall Laad) Jalaas by o a3 SMaleal) ;35 1 (8) Jexn
AaS jal) Ao o) Aad! Adlid Clelii Y o (Dsp=1.75 cm)
—du‘ - - - . ., - - - . ., - - - . .
Dso=1.75 A8 pall Ayl gl dat o5 ) A8 all Ayl gl a3 o it ) A8 pall Ayl gl datd o5 )
hp=1cm hp=2cm ho =3 cm
(cm)
P-h 2 2 b
(Cm)o as bs R~ a4 bs R- a4 bs R~
15 -7.7237 | 3.174 | 0.9891 | -9.1376 | 3.037 | 0.9772 | -15.976 | 3.4364 | 0.9833
20 -9.1734 | 3.7608 | 0.9895 | -9.1938 | 3.357 | 0.9311 | -13.592 | 3.7702 | 0.9733
30 -15.103 | 5.2034 | 0.9971 | -10.355 [ 4.3292 | 0.9734 | 1.749 2.881 | 0.989
(C) gasailly (23) Aateall pand) Jalaas by s a3 SSlabeal) ("»‘3 1 (9) Jon
S jal) ) gl daidl Al Gleldd ¥ ¢ (Dsp=2.21cm)
sl
B 4 yall 4y gl dad a5 ) 4 yal 4y gl dazd o lis ) 48 yall Ayl 5l dati plis
50=2. 5 -
: ho=1cm hgo=2cm hp=3cm
(cm)
P e hO 2 b3
as bs R~ as bs R~ ay bs R2
(cm)
15 -5.2824 | 3.232 | 0.982 | -8.1715 [3.4493 | 0.99 | -10.941 | 3.3639 | 0.9728
20 -11.681 | 4.6185| 0.9894 | -9.2087 | 3.6618 | 0.9883 | -10.648 | 3.6863 | 0.8944
30 -10.264 | 4.8242 | 0.9937 | -6.0391 | 3.8596 | 0.9444 | -4.6105 | 3.6911 | 0.986
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P-hg = 15) Qals (24) dabeall saail) Jalras bs ¢ a5 SOalaal) ‘;.35 2 (10) Jeas
sadl) oaad Al jUad) o A el A gd) Aad! AdNIS. Cleldi Y g (Cm

Al S 5all &) g dati plis ) S 5all Ay g dati plis ) S 5all &) g dati plis )

i hp=1cm hp=2cm hp=3cm

0= 0= 0=
(cm)

Dso (cm) as bs R2 as bs R2 as bs R2
1.43 1.7525 | 6.3134 | 0.9875 | 1.7899 | 6.3715| 0.9947 | 3.9045 | 6.9762 | 0.9613
1575 0.7063 | 5.1128 | 0.9904 | 0.8907 | 5.5629 | 0.9543 | 2.3829 6.29 | 0.9655
2:21 0.3949 | 3.3958 | 0.9608 | 0.2904 |3.5266 | 0.9647 | 1.1999 | 5.1996 | 0.9919

P-hp =20 ) Qs (24) dataall Laadl Jaleas Ds s a5 Slataal) 28 0 (11) Jean
sadl) aaad Adlisa jUad) o A el A ed) Aad! Adlisa Cleldd Y g (cm

- 48 5all &)l dasd plis ) B pall A ) datd plis ) 48 yal) 44 gyl davi o5 )

P-ho =20 ho=1cm ho=2cm h0=3cmb
(cm)

Dso (cm) as bs R2 as bs R2 as bs R2
1.43 1.8182 | 12.357 | 0.9857 | 5.6136 |9.4018 | 0.9698 | 8.0998 | 8.8633 | 0.898
1.75 0.8291 | 6.7784 | 0.9863 | 2.1582 | 9.1593 | 0.9479 | 4.9883 | 4.9952 | 0.9847
2.21 0.1938 | 4.6099 | 0.9723 | 1.6969 |3.1201 | 0.9607 | 1.9925 | 4.7632 | 0.9437

P-hy =30 ) dds (24) Qataall maaid) Jaleag s o a5 Salaad)l aid @ (12) Joan
sall) aaal Al jUad) o Aug ) A el daddl AdlA Glel Y g (cm

= 3 yal Ayl gl dath it ) 48 5al 4y o) datid ol ) &S yall )l At plis )
P-hp =30 hp=1cm ho=7cm» hp=3 cm
(cm) =
Dso (cm) as bs R2 as bs R2 as bs R?
1.43 2.585 15.47 | 0.9438 | 6.9919 [12.594 | 0.9706 | 12.169 | 14.163 1
1275 2.4522 | 8.9502 | 0.9133 | 5.9494 |6.0989 | 0.956 | 7.7212 | 12.555 | 0.9974
221 0.9235 | 5.5169 | 0.893 2.616 |5.5022| 0.9551 | 5.047 |6.9272|0.9814

P-hy =15 ) dals (25) Qabeall Laadl Jalras bg o 2 SSataadl aid @ (13) Jeaa
sadl) aaad Adlisa Uad) o A8 jal) D) el Aaddl AdlIS. Gleld Y 6 (cm

aad 4S5 A g4 dazd plis ) 4S5 A gl dazd plis 48 jall A o) dai p it )

P-hp=15 hp=1cm ho=2cm ho=3cm\-
(cm)

Dso (cm) as bs R? as bs R? as be R2
1.43 7.865 |23.241 | 0.9847 | 9.5073 | 26.241 | 0.9809 | 8.9141 39.3 |10.9784
1.75 4.3115 | 19.86 | 0.9955 | 6.054 |20.606| 0.9815 | 7.0112 | 28.833 | 0.9829
2520 3.3247 | 14.253 | 0.9924 | 4.031 16.299 | 0.9747 | 4.8937 | 19.832 | 0.9702
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P-ho =30 hp=1cm hp=2cm hg=3cm
(cm)

Dso (cm) ag bs R2 ag bs R? ag bs R2
1.43 8.692 41.23 | 0.9672 | 18.557 | 37.23 | 0.9801 | 32.283 | 41.149 | 0.9693
1.75 3.8683 | 34.397 | 0.9821 10.74 |32.285| 0.9741 | 20.751 | 26.57 | 0.9932
2.21 2.2489 | 22.093 | 0.9493 | 7.2023 [20.209 | 0.9416 | 12.507 | 23.987 | 0.9937
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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, under sluice opening height, discharge
variation and the diameter of bed material on the depth and length of scour hole. Two
hundred and thirty four experiments were conducted in a concrete laboratory channel.
Three sizes of crushed aggregate in range of (1.43-2.21)cm and three of gate height 15,
20 and 30cm were tested . Three heights of gate openings 1, 2 and 3cm were also tested.
Experimental Results of this study showed a good direct relationships between relative
scour depth (Ds/Dsp) and relative scour length (Ls/Dsg) with densimetric Froude number
(Fro) for weirs and compound gates. It was also shown that (Ds/Dsp) and (Ls/Dso) have
good relationships with the relative discharge (qu/qq) for all cases and bed materials of
compound gates. Two empirical relationships were obtained to estimated (Ds/Dsp) and
(Ls/Dso) in terms of (Fro) and relative water surface fall (AH/P) for weirs with high
determination coefficients. Another two empirical relationships were obtained to
estimated (Ds/Dsp) and (Ls/Dsp) in terms of (Fr,) , relative water surface fall (AH¢/P) ,
relative opening height (ho/AH;) and relative discharge (q./qq) for compound gates with
high determination coefficients.
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