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268 GRADUALLY VARIED FLOAWW

Sefutzon.  ‘The step eomputations ave acranged in tabular forin, as shown in Tahle
H0-6.  Values in ench column of the table are explained as follows;

Col. b, Bection identified by station number such as “station | 4 55.7 The
locution of the stations is lixed at the distances determined in Example 10-7 in order
to compare Lthe procedure with that of the direct step method.

Jol. 2. Water-surface elevation at the station. A trial value is first entered in
this colummn; this will be verified or rejected on the basis of the computations made in
the remaining columns of the table. For the first step, this elevation must be given
or assumaed.  Bince the clevation of the dam site is 600 sl and the height of the
dam iz 5 fi, the first entry is 60500 m.s.l.  When the trial value in the second step
hag been verified, it becomes the basis for the verification of the trial value in the
next step, and so on.

Col. 3. Depth of flow in £, corresponding to the watersurface elevation in col. 2.
For instance, the depth of flow at station 1 4 55 15 equal to water-surface clevation
minug clevation at the dam site minus (distance from the dam site times bed slope),
or 605.048 — 600.000 — 155 X 0.0016 = 4.80 ft,

Col. 4, Water area corresponding to # in col. 3

Col. 5. Mean veloeily equal te the given discharge 400 ofs divided by the water
area in col. 4

Col. 6. Velseity head in ft, corresponding to the velocity in col. 5

Col. 7. Tetal head eomputed by Eq. (10-47), cqual to the sum of Z in col. 2 and
the veloeity head in col, 6

Col. 8. Hydraulic radius in ft, corresponding to ¥ in col. 3

Col. 3.  Four-thirds power of the hydraulie radiug

Col. 10, Friction slope computed by Eg. (4-8), with n = 0.025, V from col. 5,
and % from col. 9

jol. 13, Average friction slope through the reseh beiween the seetions in each
step, approximately equal to the arithmetiec mean of the friction slope just computed
in col. 10 and that of the previous step

Col. 12, Length of the reach between the sections, equal to the difference in sta-
tion numbers between the stations

Col. 13.  IFriction loss in the reach, equal to the product of the values in cols. 11
and 12,

Col. 14, [iddy less in the reach, equal to zero

Col. 15. Elevation of the total head in ft.  'This is computed by I5q. (10-19), that
is, by adding the values of iy and A, in cols. 13 and 11 to the elevation at the lower end
of the reach, which is found in col. 15 ol Lhe previous reach.  If the value so obtained

does net agree closely with that entered 1n col. 7, a new trial value of the water-surface

elevation is assumed, and g0 on, until agrecment 13 obtained.  The value that leads
to agreement is the correct water-surface eleévation. The computation may then
proceed to the next step. The computed flow profile is practieally identical with that
obtained by the graphical-integration method shown in Fig. 10-3.

10-6. Computation of a Family of Flow Profiles. In previous articles
methods were deseribed for determining a single flow profile.  I're-
aquently, several flow profiles, or a family of flow profiles, are desired for
rariows conditions of stage and discharge. An example of this type of
problem is the determination of the economical height of a dam, where
the initial elevation is indeterminate and, henee, a number of flow profiles
may have to be computed for the same discharge with different assumed
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