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The subject of Energy dissipation below spillways and-other A
hydranlic structures is of vital importancentd drrigation: and-hydraulic
engineers particularly in view of the increased tefipo 6f construction
of such structures these days all over|thesworldsls 1o ro- B7= A
QUEIL "SI 3R WO BS = 1
There are’ several divﬁ,ubs-'!thmug!mwﬁibhrthex'daairedﬁenergy yT
dissipation may be accomplished but the most effective one geems to be
through the formation of hydraulic jump below such structuress The
usual practice is to have a channel of rectangularishapel for hydraulic
jump device perhaps for ease of conputations It has, however, been
found recentdy and.reported by Silvester:as well Liﬁ that: the use.of
mon-regtangularchannels with sloping:wall -is,the most;suitable.on..
aseoun;_,:;ofjls.m;flﬂga;sq.mﬂ&hlﬂiim@m&iﬂrﬂﬁaBﬂﬁh.lzﬂﬁﬂﬁﬁp and the
economy:of -construction of sloping walls,. Further by. ‘expressing the
basic, equations.in:terms of suitable non-dimensional. parameters as,
outlined inithis paper,: the. computation.work.is greatly simplified.
For future designs, channels with sloping sides are, therefors, .,
recommended, .
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Notations The letter symbols adopted for use in-this paper are.given
in the text where they fivstiappear and-are.also sarrenged alphabeti-
cally in Appendix I for convenience of reference.
" Lgoddoisrmsm - 850
Generaly ' One of the most important congiderations in.the desizn of
& spillway section or similar other hydraulic structure is the method
of controlling erogion of the river bed down-gtream of tHe structure.
The problem is essentially one of reducing the high velocity of flow
ust below) the-structure to a velocity low enough' to=prevent undesir-
able erosion of natursl bed dovn-gtresm. The devicé which accomplighes
this is usually called energy dissipator and the structure which
containg this veloeity reducing action is commonly known as stilling
basin,
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This is one of the most effective devices of energy dissie
pation, In India this device has been provided in several
important structures such as Bhakra Dan Spillway, Metiur Deam
Spillway etc. The energy dissipation efficiency of this device
can be easily ascertained from the general equation for energy
loss in hydraulic jump in prismatic channelg expressed in the
non-dimengional form ass
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The various symbols used here have the following
meaningas : :

E, = loas of energy in Jump

B, '~= cenergy before: jump

47 '=rdepth befors jump:

a1 = depth afber Jump: oo

A, = area of flow befors jump

A, = area of flow after jump

T, ~=-wabter surface width corresponding to depth - d;

Sutt waoinirate o

Q = paterofs flow s o

g- =, asceleration’due to’ gravity -© - - s
and"F,°"'1s salled the initial Froude'numbery The prismatic
channela mogt commonly found in-prastice ares ‘The rectangular
and the trapezoidal channels, Sometimes the parabolic and the

triangular shapsd channels-are also useds ‘Ghannels of ‘rectangular:
and parabolic shape (Mgs. 1a, 1b and 1 o respectively) come under
the olassification of exponential channels defined by the ‘
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For triangular’ chann _ .
horizontal, _°?_'“J .h"-fing_:sides slopesd verticalito il |
G=n o i _ . 7 .
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 The: trapezoidal’channels: (Fig.: 1.d)arenorm11y class:l.fi.e;i .

e { pon-senantialy buL-hus-bon! shown by Diskin (2] Tesently:
§s cdn - - (3) a1l practical ‘purpoges they ¢an be approximat recently
#penential channels defined by the equation N Y
where ¢ is"a proportionality constant and'm'is an exponente A g4m =
For' reatangular channels-having width-B’(Fig. 1a) -odv - : =€ (5)
: ) : i ) ; ¢ vilieg of wd s % L g y 1T ey : — (7)
e - - - ? ‘; R S A e A PR D gy i
L S e wottoen i o ea 4T the ton-dinensional form et [0, OTo8E Bestional,
For parabolic channels-defined ty-the Eqi T =kd™® » 10 ' %2' ;.9,-;4-".-.(%)?’7_ s Gy
: . ' : B B o LB/ R0d To earraad; patitl ey
o=t k - AL & -] l;-= el
! nf=§1..-5 ; — e BT {5 bla olds Fm’ea the value of exponent m ag
' ‘ ! el 2nd
1+hd - — (9)
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equation given under!Eqs 5 may- be conaidered
3y PENDIX I

Thug the exponential
to apply to all practical forms of open channels.

Now from Eqs-d, the relation between EL . versus 'F; may  —— NOTATION
be obtained by first- expressing the relationE'oetwe”én g& and F : , b= s , ' - —
nndthendeteminingthevalueaofthetemsg 1 Gy E v 35 IR 0 B 5t e le e 3R & : \

1 and "1-%;1 areacof flow: section ) 833

For exponential channels, these relationships are given bys: " bed iddth

¢ proportionality constant as defined :Ln &;. 3
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(i")m—'i‘ s B — " depth of flow . ,
% - e .
§l=—%,,— = - (102) T 0 T It depih detined by tho . 62 & |
Gerfana N A P) - “ B g2 o energyef flows s i i T |
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. F = TFroude number defiééd b?the B F '..Q,a,.j
The pelationship as given in Eq. 10 was first-derived in a g i o el"'.‘l O3 € ¢4 40 10 <4 -3 1 1 @ =F =
slightly(‘ c;:i.fferent form by Stevens ?;) and more recently by 8 BT wacctleration due o’ gravity CEAT
\E . e || ke Ve for veresanis dnimatar - -
The' results of Eq, 1l coupled with Eq. 10 through Ege 12 are | Moo=
given in ‘the tabular form in Appendix II. The compuations have ? exponent as defined in Eq. 3
been done with the aid of 1620 IBM Computer of the CBRI, Roorkee. | . ing i ot 0 gtq ol 1N B T o
£ thig table it is observed that for any given o i | |77 Sdwg e 810?9'; 1 yertical. t_c*n* hbiinsnt a1 :
T3 Q83 jtlovirate) e s BRI R §

From the study o
incoming Froude number Fy , the percentage of energy logs is
‘channel with ‘sloping walls than in a rectangular B |
the R i e
T = water surface width

greater in'a
the value of ‘exponent mi=:l.es
»2°=1 ‘subscripts denoting: cOndit,@Qn‘-s Sk a.ftu-

chapnel and that the greater
more the channel approaches the triangular-shape, the greater
is the energy loss. This together with, the economy in the )
construction of 'sloping walls may be taken advantage of in the P led| —If & in :
tilling basin devices. However - Bl | &GS Jump ‘respectively, =
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fature design of hydraulic jump: &
asign is freely recomiended,  extensive laboratory

before: such a de
gtudies - may be carried out on the: problens of symmetry lengthic o
,profile.of wabter before and:-after the 7.0
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. Table III p.
Values of F, have been taken from
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