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where w B the unit weight of water, T i the top widtl, sad b ds e mprge helght,
The kinetic energy of the cement is ovidintly wigund bo

KB = {15-47)

5
where 3 ia the depth of water sad ¥ is the wedocity of fow. By Haq. (19-23) or Bg.

[19.10), 88 the case may he, the sbove exguinkion muy be vaduend Lo
. - o
EH = %ﬁ {1948

Aegupsing nosurge of swadl hedght,
e/ gy

and the shovs eguniion baanmey

KE. = bukt? (19-40)
Thi toted ensepy of smrgs per woib leagth is, tharefors, .

E = PR, + KE = wil (10-50

19-4, Wegative Surges. Negative surges are ot stable in form
e the upper portiona of the wave travel faster than the lower por-
tions (Art, 19-1),  If the initial protile of the surge is sssumed to have o
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Vg, 18, Propugation of u nsgative surge due 1o sudden Gty of w aluics gate ;

steep fromt, it will soon flatten out as the surge moves through 1
chogmel (Fig. 1985 1f the height of the surge is moderste or B
compered with the depth of flow, the squations derived for & posibn®
surpre can be spplied to determing approximately the propagation of e
negative surge.  1f the beight of ihe surge is relalively large, & o
slaborste analysis is necessary as follows: :
Figgure 19-0 shows & type D surge (Fig. 1943} of relutively large heiz!
retreating in an wpsiream direction. The surge ia caused by the guaﬁé
lifting of & sluice gate, The wive velocity of the surge actually v
from point to point.  For example, ¥y is the wave veloeity b 5 po
om the surlace of the wave where the depth is ¥ and the velosity of
through the seetion is V. During & time interval di, the change in ¥4 @
The valae of dy is positive for an ineresse of y and negative for w deeT
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f . By the momenturn principle, the corresponding change in hydro-
atio pressure should be equal to the force reguired to change the
womentun of the verticsl element between y and y + dy.  Considering
unit width of the channel and sssuming i = fa = 1,

FU g ar =" A+ VAV (1951)

Hiplifying the sbove equation and neglecting the differentisl terms
higher ovder,

dy = — ﬁf%% v {10-52)

Az desaribed provicwssly (Art 19-1), the whole wavefront man be
segimed o be made up of & large number of very small waves placed
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Fra. 199, Annlysis of o nogstive gurge,

ne o top of the other.  The velosity of the small wive st the point
ander considevation may be expressed secnrding io B (1911) as

V= gy = V {18533
imilarly, the velocity at the wave crost is

Far = Vs — V3 {19-54)
mil, at the wave trough,
Var = Vg = ¥ : {18-55)

 When the surge Is not too bigh, » straighd-line relation between Vi
and Vo riny be wssumed.  Thus, the mean velogity of the wave iy be
imsdelered b b

(19-56)

(19.57)
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Integrating this equation from ge to y sod from Vs to 7, sod solving
for V,

Vo=Vt 2 gy — 2V (19-58)
From Eg. {1953},

Fo = 3 w07 = 2 Vo ~ Wy (19-56)
Thass, the wave velocity ot the trough of the wave is :
Vor =3 gy — 2 Ve — Vs (1960

Lot § be the time dapsed sinoe the surge was ereated or, in this aee
singe the sluice gate was opened. At £ =0, the wavelength & = 0
After £ zee, the wavelength iz equal 1o

v om= (Vg = Vi {19-61)

The sbove anelysis can be applied similarly to & negative surpe of
fpe O,
Bxample 198 Show that the equalion of the wave profile, resaliing frowm il
fuidare of nodaan i in the form of E
& = 23/~ 3 vy (155

whers & ks the distancs measured from the dew site. v s the depth of the wave profiy
w18 the dopth of the fmpounding waber, sod £ s the Shos sfter the dam broke.
Botwrims,  Sinoe the fmpounding waber has wero velenity, or Ve = 3, the v
velocity by Ba, (19-59) & Ve = 3 Vil — 2 s Bines Vs inbhe negative i
ttom of @, 3w - Vb, wihick ghees Bq. (15625 g
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Fro. 15-30. Wave profils dus fo dam failluse.

Fepnation {1967 pepresemts 3 parahola with vertien] neis and vertox on the ¢hs ‘m%
bottam, s shown ia Fig 19010 &b the sits of the dam, 2 = ¢ s the depth
dyeD Owing te the channel frieticn, the sl peofile fakes the form indiy
by shecdushed Hne,  This profide bes o rounded frontat the dewnsbrman el foem
barn fens Brxample 1811, At e wpatrenm end, thi theoretizal grofity this develd]
has bawm ghecked sstisfariodily with exprviments by Schoklitesh (121

18-6, SBurge in Power Canals. Enginesrs are injeresied in the ﬂf*’f’f’
mination of the meaximum stage of waber that sould be developed 82



