HYDRAULIC DESIGN CRITERIA

SHEETS 311-1 TO 311-5

l. Discharge through a partially open ?ainter gate mounted on a
spillway crest can be computed using the basic orifice equation:

Q = CA vy2gH
where,
Q = discharge in cfs
C = discharge coefficient
R " P ar 2
A = area of orifice opening in ft
H = head to the center of the orifice in ft.

The coefficient (C)
the characteristics

in the above equation is primarily dependent upon

In turn, t
radius of

hese flow
the gate,

of the flow lines approaching and leaving the orifice.
lines are dependent upon the shape of the crest, the
and the location of the trunnion.
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Discharge coefficients for a single bay would be lower because of side

contractions although data are not presently available to evaluate this
factor. On this chart, the discharge coefficient (C) is plotted as a

function of the angle (B) formed by the tangent to the gate lip and the
est curve.
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from the crest axis. The other suggested es1gn curve is based on tests
with the gate seat located on the axis and indicates the effects of the
masonry shape upstream from the crest axis.

3. Computation. Computation of discharge through a tainter gate
mounted on a spillway crest is considerably complicated by the geometry
involved in determining the net gate opening to be used in the orifice
formula. The problem is simplified by fitting circular arcs to the crest
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curve used in the design of spillways. Chart 311-2 illustrates the nec-
essary computations to obtain the net gate opening and the angle B de-
scribed in paragraph 2, for tainter gates mounted on spillway crests
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design head (Hg). The method shown is applicable to other crest shapes.

However, the accompanying design aids, Charts 311-3 and 311-4, apply
only to standard crests.

L, To initiate the computations, YL/Hd values of the gate 1lip are
med and corresponding values of Xj/Hg are computed (columns 1 to 6

Chart 311-2). These coordinates are then located on Chart 311-3 to de-
termine the characteristics of a substitute arc. The substltute arc is
then used to compute the net gate opening (columns 7 to 14). The point
of intersection of the masonry line by the gate opening is determined by
similar triangles (columns lh 15, and 16). Design aid Chart 311-4 can

Y

be used to determine the xc/n coordinate of the gate opening and masonry
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(columns 18 and 19) which in turn combines with the slope of the gate lip
tangent to form the angle B (column 20)= If graphival methods are pre-

net gate openlng; and the angle B to be scaled so that the discharge can
be computed with fair accuracy.

5. Chart 311-5 is a sample computation of the steps involved in the

development of a rating curve for a partially open tainter gate. The
final computations are dimensional and are believed accurate to within
+ 2 per cent, for gate opening-head ratics (GO/H) less than 0.6.
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