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Abstract

Shuts are among the most common water transfer structures in dams, irrigation and drainage networks, alluvial waterways,
and wastewater collection, treatment, and disposal systems, and are used to transfer water from one level to a lower level
over a relatively long distance. Downstream, the rapids become energy-draining structures. Among the methods for
reducing the size or eliminating downstream energy-dissipating structures is the use of methods to reduce the flow energy
on rapids. In this study the effect of chute slope on energy dissipation has been investigated. Experimental tests were
conducted in a physical model using different bed slopes (16.4, 20.6, 22.6, 25, 28.7, 35 degree) and 2 different uniform
roughness heights (3.38, 38.1 mm). Total of 120 tests were conducted with flow discharges ranged between 4 and 45 (LS-
1). Results show that in comparison with the smooth bed, nearly 7 to 51 percent of the flow energy was dissipated on the
roughened bed chute. Maximum energy dissipation occurred for slope 16.4 degree and the minimum energy was
dissipated on 35 degree.
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Figure 1. Different sizes of roughness (a) 3.38mm, (b) 38.1mm
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Figure 2. Experimental physical model of chute with rough bed
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Figure 3. Longitudinal profile of chute and its components
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B P Ly L, o ~ » .
0 e A
(opho)  (Ginglie)  (Gioglio)  (pinolua) (4y9) o duale
1 250 200 600 680 16.4 S16.4p.2
2 250 250 600 664 20.6 S20.6 p.25
3 250 200 600 480 22.6 S22.6 p.2
4 250 300 600 640 25 S25p.3
5 250 250 600 456 28.7 S28.7 p.25
6 250 300 600 420 35 S35p.3
‘Séb.ﬂ ).JLJ
SLIY abaly 5o b ialesT ol o i5e olaymall Jolis IS alal, soled oo 5 433265 b e i oyl GBlanl & hicaws slaceas
sloads
f(p.u.g.q.P.d50.L.6.AE.R.y..y5.y:.5) =0 M)

Lasgre b dso wolais gl )| P oo e axly 1o (20 q o J& Clidg ol (Sonlys ajsSams 1ol oz p2p ] 50 &5
Bos Yo o Sels e £lad R e(g5pl Mgl AE o 2856 ey oo Jsbo L a9 o o0litil (55 iy o] 51 a8 20
oS olowTy) ol o I s S 5 i Cews iyl 5 sV o O avsgie (508 cd 5 & 55 Y1 5 Y0 = Ve = (‘:72)1/3 Sy
5 oolbasl 3BT b sl 28,5 15 amgi 3,90 by Lagie b L5 oyl bty s ool c gy (camails b &3 5 o oyl 4o
ilise S @y iy IS alal, eSS b 5l ool L

AE _ o (Ye e
T_f(dso' < WL.Re.Fr.S) ")

VR

b sl sV jalysy, sae Re =2 5 Fr = % 3978 338 FI ) ps Jobo a1y 55 ond (65,50 SVl 5 alayly el 5o
3 ole ee gt atidl oogaze o b,z plpls scanl Yoo ol i bataley] oy plocl oogame ;o jalaiy,; sae aSul @ 4z g
5ol or tal e il O o) (59, o gl )| JBla> aSiul 4 a>95 b g (Hager and Bremen, 1989)s S ,Laics 0 jalgn , sae

2
S5 s ook 15 508y ol abaly 4z o (White, 2016) 3,5 Jlaichyo 55 (We = 225) g s0e &l

T=f(x2s) (%)

L dso P
(Beyrami, 2011) 598 oo dmwlore i abaly 5l 55 s Jobo oy j0 (65,0 <3l ol

AE _ Eo-E;

)

o e “ o s . ,.,...'AE

2

- Vo? _ _ ¢
Eo =P +y, + 28 P +y, +2g(p+y0)2 *)
v,? q?
E1=Y1+E=Y1+2g? AP

e e Sl i 35 oolital Sipul il S 31 sz Bas 5 oIl (sl ek 0,1 Wb oS sbolan

.. . T~ - _Q __Q -
03¢y u‘&.u wou..ab 9 WQYL) B u‘ C o o o A Vi 9Vo as (V1 = B_y1) 9 (V() = B(P_-I-yo)) A eolaiuwl gsi"“’}’" 64"4“)



¥

&5 SMagaol py I s 1 Rl sy 1) o g gl i b

Qs o lis 1) g pl sla palyly Sl poss aiels ¥ Jgas

Gt ol s el )b Ol ks aals Y Jgus
Table 2. Range of parameters variations in this study
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Figure 7. Effect of (y./P) on energy dissipation in slopes (3.38, 7, 12.7 and 38.1) degree, in different roughness
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Table 3. Mathematical relationships to determine the energy dissipation on the chute
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Figure 8. Comparison of energy dissipation per unit length of spillway between calculated from the regression relationship [3] and
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Figure 9. Comparison between relative energy dissipation in this study with other researchers in this field
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Table 4. Range of parameters in this study and other researches in this field
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Figure 10. Contour lines of energy dissipation per unit length of spillway, for slopes (a) 16.4 degree, (b) 35 degree
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