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Subject: Hydraulic model studies of trapezoidel drop structures for
Wyoming Canal--Riverton Project, Wyoming

SUMMARY

Thé hydraulic model studies discussed in this report were made
to develop a stilling basin, trapezoidal in cross section, which would
satisfactorily dissipate the energy of the water falling through the
trapezoidal drop. Specifically, the studies included tests to determine
the size and location of the control slots upstream from the trapezoidal
drop, the shape of the drop chute, and the dimensions of the stilling
basin, Figure 6. The effect of baffle piers in the basin was also
investigated as was the need for an end 3ill at the end of the basin.
The results and recommendations contained herein are based on tests con-
ducted on a 1:6 scale model of the drop structure, Figures 3 and L.

As a result of these studies, a design for the drop was
evolved vhich provides a comparatively uniform distribution of flow in
the stilling basin and permits the water to enter the downstream canal
with a minimum of scour and waves. Eleven stilling basin designs were
tested in developing the recommended basin. The length, width, vertical
drop, and side slopes of the structure were the same in the 11 test
basins, Figure 6. The designs differed in the size and location of the
control slots and the number of valleys or shape of the floor of the
chute and stilling basin. Figure 26 shows the details of the recommended
basin. Teble 1, page 8, summarizes the results of the stilling basin
studies, : o :

Upon completion of the stilling basin studies, a series of
tests were made to determine the effect of various end sills in the
transition at the downstream end of the structure, Figures 27 and 29.
Results of these tests, which indicated that the different test sills
had no appreciable effect on the scour depth in the downstream canal,
are shown in Figures 28 and 30 anrd Table 2. The transition studies are
discussed on page 8.




No baffle piers are included in the recommended stilling basin.
However, several arrangements of balfle piers were tested in the recom-
mended basin, Figure 31. Although the stilling basin operation was
satisfactory without the use of baffle piers, it was found that the wave
heights could be reduced from 0.9 to 0.4 foot by installing piers in the
recommended basin. At least three baffle piers are needed in each
valley of the stilling basin before substantial reduction in wave
heights is obtained. Results of the baffle pier studies on the recom-
mended basin are given in Table 3, page 1k,

INTRODUCTION

As a part of the Riverton Project, the Wyoming Cenal carries
water from the Wind River and irrigates land approximately 20 miles to
the north and east of Riverton, Wyoming, Figure 1. Several checks,
siplions, and drops were required to cross the irregular terrain and
deliver the water to laterals irrigating the areas north of Riverton.
This report covers the hydraulic model studies made on the trapezoidal
drop structure at Station 2241425, which is cne of 17 drop structures,
trapezoidal in cross section, located between Stations 2241+25 and
2547+50. Although only one structure was modeled and tested, the
studies covered a wide range of flows; and the results may be applied
in the design of cther trapezoidsl drop structufes in the project.

Since most canals are trapezoidal in cross section, a stilling
basin of' the same shape eliminates the need for complicated transition
sections or wing walls at the end of the stilling basin. Also, practi-
cally all the concrete can be placed with a minimum amount of reinforcing
steel and formwork which represents a considerable saving in materials
and construction costs over the conventional rectangular basin.

Trapezoidal shapes have the inherent characteristic of pro-
ducing uneven distribution of flow in a stilling pool. The flow con-
centrates and shoots through the center of the basin, leaving pronounced
eddies on each side of the basin, Figure 8. Model studies of the trape-
zoidal drop structures for Sand Hollow Wasteway, Boise Project, Idaho,l/
showed that a fairly uniform flow distribution could be obtained in the
basin by placing longitudinal ridges along the bottom of the chute and
stilling basin., However, the Sand Hollow studies were confined to flow
throuzh a single control notch before the water dropped into the trape-
zo.d2l basin. Therefore, the model studies of the Wyoming Canal

1/ Hydraulic Model Studies of Trapezoidal Drop Structures for
Sand Hollow Wasteway, Boise Project, Idaho, Hydraulic Laboratory Report
No. Hyd-250.




trapezoidal drop structures were a continuation of the previous Sand
Hollow studies and were corcerned primarily with developing satisfactory
stilling pool operation when the flow entered the drop structure through
two or more notches comprising the control. The control was designed to
maintain the water surface in the canal upstream from the drop at normal
elevation as shown on Flgure 5,

THE 1:6 SCALE MODEL

The hydraulic studies of the trapezoidal drop structure were
conducted on a model built to a geometrical scale of 1:6, Figures 3 and
i, The model consisted of a T0-foot (prototype) reach of canal upstream
from the drop, the trapezoidal drop structure, and approximately 56 feet
of the canal downstream from the drop. The bottom and side slopes of
the drop structure and the carnal upstream were made of concrete screeded
to metal templates. To permit erosion studies in the canal downstream
from the drop, the bottom of the canal was filled with pea-gravel (and
sand in the later studies) to a depth of 6 inches. The control wall and
baffle pilers were made from redwood and impregnated with boiled linseed
0il to make them more water resistive.

Water was supplied to the model by = vertical turbine pump and
metered through e combination Venturi and orifice meter. The tail water
in the downstream canal was set according to the tail water curve,
Figure 5, by means of a movable tailgate at the downstream end of the
model. To facilitate the setting of the tail water and the measurement
of wave heights, two white lines representing the tail water elevation
for discharges of 410 and 100 second feet were painted on the side walls
of the canal.

Both headwater and tail water elevations were measured by hcok
gages mounted in stilling-wells at the side of the canal. Inlets to the
headwater and tail water stilling-wells, respectively, were located 18.5
feet upstream from the control notch (preliminary design) and 28 feet
downstream fror the transition of the drop structure.

THE INVESTIGATION

General

The model studies of the trapezoidal drop structure were con-
cerned primarily with the size and location of the control slots and the
distribution of flow in the stilling basin. The control slots were
designed to maintain a depth of water of 5.7 feet in the upstream canal
at the maximum discharge of 410 second feet. Studies were made on 11
different designs which varied in the number and location of the control




slots and valleys along the floor of the chute and stilling basin. Com-
parison of the various designs were made by observing the distribution
of flow in the stilling basin and measuring the height of waves in the
canal 28 feet downstream from the transition at the end of the stilling
basin. The wave heights were measured by observing the highest point to
which the crest of the waves rose on the sloping canal bank. The height
of this point in feet above the normal water surface was recorded as the
wave height. Observations were made both with and without basin baffle
plers for the maximum discharge of 410 second feet and an intermediste
discharge of 100 second feet.

After the recommended basin had been established, a series of
tests were made to study several different arrangements of baffle piers
and sills at the downstream end of the stilling basin. The effectiveness
of these arrangements were determined by scour tests and height of waves.
The scour tests were made by operating the model at the maximum discharge
of 410 second feet for 1 hour which is equivalent to approxlmately 2-1/2
hours in the prototype.

Stilling Basin Studies

Design 1. The model was originally built according to the
preliminary design, Figures 2 and 3, except that the valleys in the
floor of the chute and basin were not placed in the model until later
in the studies. The valleys were omitted in the initial tests to obtain
data on the stilling pool operation with a level floor for comparison
with later studies when ridges and valleys were 1nstalled Figures 3,
4, and 6 show the details of Design 1.

Initially, the model was operated with basin baffle piers
installed at the base of the chute. Figure 7 shows the model dis-
charging the maximum flow of 410 second feet. Immediately downstream
from the control wall, the Jets from the two control slots came together
and formed a large fin of water in the center of the chute.  This con-
centration of flow continued into the stilling basin where the flow dis-
tribution was very poor. The flow in the center of the basin was very
turbulent and rough with pronounced side eddies at the outer edges of
the basin.

A discharge of 100 second feet gave results similar to the
maximum discharge although the rough water surface in the center of the
stilling pool was less severe. . Wave heights measured in the canal 28
feet downstream from the stilling basin were 0.90 foot for the maximum
discharge of 410 second feet und 0.24 foot for 100 second feet.

Figure 8 shows the operation of Design 1 with the baffle piers

removed. The action in the stilling basin was very violent and unstable
with the concentrated flow shifting from side to side of the btasin, A




comparison of Figures 7 and 8 indicates that the baffle piers were
wholly responsible for the relatively better performance shown in
Figure 7 and that, basically, the arrangement of the structure was very
pocr. The poor stllling action was reflected in the wave heights which
measured 1.94% and 0.76 feet for 410 and 100 second feet, respect:.vely.

Design 2. A single notch, placed at the upstream end of the
chute, was used to control the flow in Design 2, Figure Q9. It was felt
that a single notch would eliminate the large‘fin of water in the center
of the chute and provide a more uniform distribution of flow in the
stilling basin. In operation, however, the flow spread toc the side
slopes of the chute and concentrated along the sides of the basin,
Figure 10. The water surface was rough, and waves 0.55 foot high were
mezsured in the canal downstream from the structure.. With the baffle
piers removed, Figure 11, the concentration of flow at the edges of the
basin was more pronounced; and the measured height of waves increased
to 1.25 feet.

Design 3. 1In Design 3, Figure 12, the model was altered to
conform to the preliminary design, Figure 2. The two control notches
of Design 1 were reinstalled, and a valley 2 feet deep was placed along
each side of the chute and basin floor. Although the valleys helped
materially in spreading the flow to the outer edges of the chute, there
was stiil a slight concentration of flow in the center of the stilling
basin, Figure 13.  However, only small eddies formed at the edges of the
stilling basin. The wave heights measured 0.62 foot for a discharge of
L10 second feet and 0.31 for 100 second feet.

As in Designs 1 and 2, the surface of the stilling pool became
very rough when_the baffle piers were removed, Figure 1%, indicating
that the shape of the chute and stilling basin was incorrect and that
good performance was dependent upon baffle .piers which might become ‘
damaged or lost altogether. Also, the flow concentrated to a greater
extent in the center of the basin and shifted to the left side of the
basin after entering the canal, The wave heights more than doubled when
the baffle piers were removed, Figure 12.

Designs 4, 5, and 6.  Designs L4, 5, and 6 were the same as
Design 3 except that the control notches were placed at Stations 0+15,
O+14, and 0+13, respectively, to obtain more uniform flow distribution
where the flow entered the trapezoidal basin, Figure 15.

The control notches were moved downstream to Station 0+15 in
Design 4. Figures 16 and 17 show the model operating at the maximum
discharge of 410 second feet, both with and without baffle piers. With
this arrangement, three distinct jets were formed with the larger con-
centrations of flow along the sides of the basin as shown in Figure 16.




In Design 1, with the same control notches farther upstrenm, the flow
concentration was in the center of the basin, Figures 7 and 8.

The height of waves for Design 4 is shown in Figure 15 and’
was approximately the same as Design 3, Table 1.

In Design 5, the control notches were moved 1 foot upstream
to Stetion O+lh, Figure 15. Except for possibly more flow in the center
of the basin, the distribution of flow and operation of the stilling
pool were very similar to that observed in Design h Table 1, page 8.
The wave heights are shown in Figure 15.

The control notches were moved to Station O+13 in Design €,
Figure 15; and the distribution of flow in the stilling basin, Figures
18 and 19, was considerably improved. Small side eddies formed at the
edges of the pool, but the flow was well distributed across the basin.
The maximum wave heights measured 2.62 and 0.31 foot for discharges of
L10 and 100 second Teet with baffle piers installed in the basin and
1.11 and 0.62 feet with the baffle piers removed. The wave heights,
however, were ¢(nly slightly less than those obtained with Designs L
and 5, Figure 15.

Design 7. From the preceding tests, it was concluded that
the number and location of the control notches materizlly affected the
flow distribution in the stilling basin. Design 6, with two notches at
Station 0+13, gave the lowest wave heights and the best stilling basin
performance. However, to obtain further refinement in the stilling
basin performance, it vecame apparent that modifications to the cross-
sectional shape of the chute and basin floors were necessary.

In Design 7, two peaked ridges 2 feet high and extending the
length of the chute and s’ illing basin were installed in.the model,
Figure 20. Flow through the drop was controlled by & single notch
located 15 feet upstream from the chute. No baffle piers were placed
in the stilling basin.

Figure 21 shows the operation of Design 7 at a discharge of
410 second feet. The flow distribution was good with only slightly less
flow in the center valley and small eddies at the.edges of the basin.
However, when the discharge was decreased to 100 second -feet, the center
valley carried appreciably less flow than the outer valleys. The wave
neights for 100 and 410 second feet measured 0.49 and 1.25 feet, respec-
tively, as compared to 0.62 and 1.1l feet for Design 6. Thus, the waves
increased in height at maximum flow but decreased for the lower flows
when one control notch was used with the additional valley on the chute
and basin floor. Testing was continued to reduce the wave heights.




Design 8. Since the chute and basin floor was divided into
three distinct valleys in Design 7, it appeared that the flow pattern
would be improved if a control notch were placed at the head of esch
valley. Therefore, in Design 8, three identical control notches were
installed at the upstream end of the chute, Figure 22. The valleys in
the chute and basin floor remained the same as in Design 7.

Figure 23 shows the operation of Design 8 at a discharge of
410 second feet. The flow from the control slots entered the chute
valleys very smoothly with no-appreciasble turbulence below. the slots.
However, there was more flow through the center control slot than through
either of the side slots which caused a concentration of flow in the
center of the basin, This flow concentration, which is evident in
Figure 23, caused smnll eddies at the edges of the basin. However, the
heignt of waves was the lowest observed thus far in the study--0.90 and
0.45 foot for 410 and 100 second feet, respectively.

Designs 9 and 10. In Designs 9 and 10, the control notches
were moved upotream from the chute to allow more {low to enter the
outer wvalleys. ‘

In Design @, the control slots were placed 4 feet upstream
from the chute, Figure 22. Thus, the flow from the control slots could
spread over the 4-foot horizontal section before dropping into the chute
valleys. This spreading of the flow caused two relatively high fins of
water to form below the control slots, Figure 2L. On entering the chute,
the fins of water made & comparatively rough water surface which was very
noticeagble in the stilling basin. $Ymell side eddies also formed at the
edges of the basin., The rough water surface was reflected in the wave
heights which measured 1.36 feet in the canal for a discharge of 410
second feetl. ‘

In Design 10, the control slots were moved 5 feet farther
upstream or 9 feet from the chute. This modification had little effect
on the fins of water which formed downstream from the control slots.
There was no apparent reduction in their size, Figure 25. However, the
water surface in the stilling basin was less rough and the wave heights
were approximately the same as those observed in Design 8, Figure 22.

The recommended design. A recapitulation of the studies made
on the different model arrangements discussed on the preceding pages is
shovn in Table 1. Of the different designs tested, the lowest wave
heignts and the best stilling basin performance were observed in Designs
8 and 10. Although the wave heights in these two designs were approxi-
mately the same, the flow in Design 8 entered the chute without fins of
water forming downstream from the control notches znd passed through tae
stilling basin with less splash and surface turbulence. Therefore,
Design 8, except for the size of control notches, is recommended for
construction in the field.
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Since the studies on Design 8 indicated that there wus slipntly
more flow in the center than in the outside valleys, the center control
notch was made smaller than the outside notches in the recommended design.
The total area of the three control notches in both Design 8 and the
recommended design is the same.

Figure 26 shows the dimensions of the control notches for the
recommended design which was tested but not photogr: aphed sinze the dis-
tribution of flow appeared to be the same as observed in Desipn 8,
Figzure 23.

Transition Studies

After the recommended control slots and stilling basin design
had been developed, a series of tests were made to determine the eifect
of different end sills in the transition ot the downstream end of the
structure., Five different erd sills which varied in slope Trom 1-1/2:1
to 10:1 were tested, Figure 27. '

The effectiveness of cach s5ill was determined by measuring the
depth of scour in the canal downstream from the structure after the
model had been operated at a discharge of U1) second feet for 1 hour,
equivalent to approximately 2—1/2 hours in the prototype. B8and was used
as the erodible material in tre hottom of the downstream cenal.  The
mean diameter of the sand was 2.9 millimeter with spproximately 27 per-
cent passing a No. 3C sieve and 10 percent retained by a No. 8 sieve.

Scour patterns for the different sills are showm in Figure 28,
and the maximum depth of scour is recorded in Table 2.

From Figure 28 and Twole 2, it can be seen that e2ll the scour
patterns were practically the same. For Design B (1-1/2:1 end sill) the
maxirmum depth of scour was 2.5 feet while 2.3 feet was cuserved for the-
other four sills. From these tests it appears that there is no difference
in the depth of scour when end sills with slopes btetween 2:1 and 10:1 are
used, ‘

In all cases, the deepest scour occurred at the base of the
1-1/2:1 side slopes of the ~=nal which were formed of concrete in the
model, Since the bottom an’' side slopes of the prototype canal will be
formed from the same material, the maximum depth of scour fcund in the
prototype will probably be less than that observed in the model.

Further tests on different arrangements in the transition were
made and are shown in Figure 29. These urr..gements included extending
the end sill up the side slopes of tne canal, extending the ridges on
the stilling basin floor vorious d13uanceq into *he transition, znd
glop;np tne downstream end of the ridges. In each case, an end sill
vwith & 2:1 slope on the upstreom face vas installed at the end of the
transition.




Like the preceding transition studies, scour tests were used
to evalunte the various arrangements; and, again, there was very little
choice hetween the different arrangements. Figure 30 shows the resulting
scour patterns after o discherge of 410 second feet, and the maximum
depth of scour is tzbulated in Table 2. The maximum depth of scour
varied Trom 2.0 feet for Design E to 2.75 feet [or Design G.

The transition studies indicated that the flow at the end of
the stilling basin was well distributed with comparatively low velocities.
Therefore, any roasonable combination of end £ill or length of ridge in
the transition may be used without materially affecting the depth of
scour in the canal,

Balfle Pier 3tudies

Alter the transition studies were completed, several arrange-
nents of baffle piers were tested to determine their effect on the wave
reights and depth of scour in the downstream canal.  Baffle piers
varying from 3 to 11 in number, from 9 to 18 inches wide, and 20 to 30
inches high were tested in the recormended stilling basin with transi-
tion Design J, Figure 29.

Figure 31 shows the seven baffle pier arrangements which were
tesved. DLach arrangement was evaluated by measuring the height of waves
et tne dovmstiream end of the transition at the maximum discharge of 41C
second Teet. In addition, the devth of scour was recorded for the last
two pier arrengements, Plans T and G.

Table 3 is a summary of the results obtained from the seven
tallle pier arrangements. In general, the height of waves decreased
from 0.9 foot for one baffle pier in each valley to O.4 foot for three
and four baflle piers per valley. The table reveals that at least three
piers are needed in each valley before substantial reduction in wave
heights is obtained. :

Plans C, D, E, F, and G were arrangements using three or four
piers in the valleys. The piers were 30 inches high with widths of 9,
12, and 15 inches and spaced 9 and 22-1/2 inches in two rows 3 feet
apart. The width of the piers had little effect on the wave heights.
The lowest wave heights (C.41 foot) were obtained with Plans F and G
vhich utilized four piers in the outside valleys and three piers in the -
cerier valley. Plan F used piers 12 inches wide while the piers in
Plan G were 15 inches wide. In both cases, the location and spacing of
the piers were the same,.

Scour tests obtained with Plans F and G showed a2 maximum depth
of scour of awbout 1.7 feet, which is 0.5 foot less than the minimum
depth ol scour obtained in the transition studies without baffle piers

-




installed in the basin, Table 2., Thus, a reductibn of both the height
of waves and the depth of scour can be expected in the prototype by
instclling baffle plers in the bhasin according to Plans F or G, Figure 31.

Specification Design of Structure

Figure 32 shows the details of the drop structure as designed
in the specificatlons. This design includes the recommended tasin
design, Figure 26, and the original trznsition, Figure 27, with the tops
of the two ridges tzpered from a point at the downstream end of the
basin to the hocitom of the canal =2t the downstrecm end of the transition.
Although tnis particular transition design was not tested in the model,
the transition studies indicated thzt minor modificztions to the trnonsi-
tion could ve made without materially affecting the depth of scour,

Table 2. ‘

Figure 33 shows the drop structure as constructed in the [ield
at Stztion 2241+25. ‘
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FIGURE 2

REPORT HYD. 371
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Figure 4
Report Hyd-371

WYOMING CANAL TRAPEZOIDAL DROP
The 1:6 Scale Model




FIGURE 5
REPORT HYD, 37!
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FIGURE 6

REFORT HYD. 371

DISTHARGE | NEIGHT OF WAVES
MODEL ARRANGEMENT (s€e. F1) FEET

Design | {as shown} a0 0.30

100 0.24
Design | (with basin baffie piers removed| 410 - 194
: 100 “0.76

WYOMING CANAL TRAPEZOIDAL DROP

DESIGN 1
1.6 SCALE MODEL




Figure 7
Report Hyd-371

The struts extending into the water were used to hold
removable baffle piers in place.

WYOMING CANAL TRAPEZOIDAL DROP
OPERATION OF DESIGN 1
(with basin baffle piers installed)
Discharge = 410 second-feet
1:6 Scale Model




WYOMING CANAL TRAPEZOIDAL DROP
OPERATION OF DESIGN 1
(with baffle piers removed)
Discharge = 410 second-feet
1:6 Scale Model

Figure 8
Report Hyd-371




FIGURE 9
REPORT HYD. 371

.

DISCHARGE | HEIGHT OF WAVES,
MODEL ARRANGEMENT (SEC FT.) FEET'
410 0 59 -
Design 2 (os shown)
100 0.28
Design 2 {with bosin 410 !.25
boffle piers removed | 100 0 49
WYOMING CANAL TRAPEZOIDAL DROP

DESIGN 2
1:6 SCALE MODEL




Figure 10
Report Hyd-371

WYOMING CANAL TRAPEZOIDAL DROP
OPERATION OF DESIGN 2
{with basin baffle piers installed)
Discharge = 410 second-feet
1:6 Scale Model




Figure 11
Report Hyd-371

WYOMING CANAL TRAPEZOIDAL DROP
OPERATION OF DESIGN 2
(with basin baffle piers removed)
Discharge = 410 second-feet -
1:6 Scale Model




FIGURE 12
REPORY YD 3T

DISCHARGE | HEIGHT OF WAVES,
MODEL ARRANGEMENT SEC. FT.) FEET

410 062
100 03t
410 1.32
100 073

Design 3 (os shown)

Design 3 { with basin baffle piers r d)

WYOMING CANAL TRAPEZOIDAL DROP

DESIGN 3 (PRELIMINARY)
1:6 SCALE MODEL




Figure 13
Report Hyd-371

WYOMING CANAL TRAPEZOIDAL DROP
DESIGN 3 (Preliminary)
(with basin baffle piers installed)
Discharge = 410 second-feet
1:6 Scale Model




Figure 14
Report Hyd-371

WYOMING CANAL TRAPEZOIDAL DROP
DESIGN 3
(with basin baffle piers removed)
Discharge = 410 second-feet
1:6 Scale Model



FIGURE 15
REPORT KYD 37)

DESIGN 4

MODEL ARRANGEMENT

HEIGHT OF WAVES, FT.

Q * 440C.F.S.

Q =100 CFS.

Design 4 (as shown)‘

035

Design 4 (With basin baffle piers ramoved)

0.76

Cesign 5(Same os Design 4 exept contro!
notches moved to Sto. 0+14)

Q.38

Design S (With basin boffle piers removed)

Design 6(Same as Design 4 exept control
noiches moved to St0.0+13)

Design 6 {With basin baffle piers ramoved)

WYOMING CANAL TRAPEZOIDAL DROP

DESIGNS 4, 5, AND 6
1:6 SCALE MODEL




Figure 16
Report Hyd-371

WYOMING CANAL TRAPEZCOIDAL DROP
DESIGN 4
(with baffle piers installed)
Discharge = 410 second-fesl
1:6 Scale Model




Figure 17
Report Hyd-371

WYOMING CANAL TRAPEZOIDAL DROP
DESIGN 4
(with baffle piers removed)
Discharge = 410 second-feet
1:6 Scale Model




Figure 18
Report Hyd-371

WYOMING CANAL TRAPEZOIDAL DROP
DESIGN §
(with baffle piers installed)
Discharge = 410 second-feet
1:6 Scale Model




Figure 19
Report Hyd-371

WYOMING CANAL TRAPEZOIDAL DROP
DESIGN 6
(with baffle piers removed)
Discharge = 410 second-feet
1:6 Scale Model




FIGURE 20
REPORT HYD >7!

MODEL ARRANGEMENT

DISCHARGE
(SEC. FT)

HEIGHT OF WAVES,
FEET

Design 7

"410°
100

12%
049

WYOMING CANAL TRAPEZOIDAL DROP

DESIGN 7
1:6 SCALE MODEL




Figure 21
Report Hyd-371

WYOMING CANAL TRAPEZOIDAL DROP
DESIGN 7
Discharge = 410 second-feet
1:6 Scale Model




FIGURE 22
REPORT WYD. 37

DESIGN

MODEL ARRANGEMENT

HEIGHT OF WLVES, FT..

Q0+ 440 C.FS,

Q100 'CFS.

Design 8 {as shown)

090

0.45

Design 9 (same os Design 8, except control ‘

notches moved to Sto. 0« 11}

L36

0.49

Design 10 (some os Design 6, except control ‘

notches moved to Sto 0¢ 6)

0.97

0.42

WYOMING CANAL TRAPEZOIDAL DROP

DESIGNS 8,9, ANC 10
1:6 SCALE MODEL




Figure 23
Report Hyd-371

WYOMING CANAL TRAPEZOIDAL DROP
DESIGN 8
Discharge = 410 second -feet
1:6 Scale Model




Figure 24
Report Hyd-371

WYOMING CANAL TRAPEZOIDAL DROP
DESIGN 9
Discharge = 410 second-feet
1:6 Scale Model




Figure 25
Report Hyd-371

WYOMING CANAL TRAPEZOIDAL DROP
DESIGN 10
Discharge = 410 second-feet
1:6 Scale Model




FIGURE 26
REPORT WYD. 37§

DISCHARGE | HEIGHT OF WAVES,
MODEL ARRANGEMENT (SEC. FT.) FEET

410 0.96
100 -

Design 1t

WYCMING CANAL TRAPEZOIDAL DROP

DESIGN I
1:6 SCALE MODEL




F. Design D

WYOMING CANAL TRAPEZOIDAL DROP

Scour patterns after discharge of 410 second-feet
using different sills &t downstream end of transi-
tion

1:8 Scale Mcodel

Figure 28
Report Hyd-371




FIGURE 29
AEPORT HYD 371

DESIGN E ' DESIGN F

DESIGN H

DESIGN [ DESIGN J

WYOMING CANAL TRAPEZOIDAL DROP

MODIFICATIONS TO FLOOR OF TRANSITION
AT END OF BASIN

1:6 SCALE MODEL




Figure 30
Report Hyd-371

WYOMING CANAL TRAPEZOIDAL DROP

Scour patterns after discharge of 410 second-feet
using different sills and lengths of ridges in tran-
sition

1:6 Scale Model




FIGURE 31
RFPORT HYD 371
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WYOMING CANAL TRAPEZOIDAL DROP
DIFFERENT BAFFLE PIER ARRANGEMENTS

TESTED IN RECOMMENDED BASIN
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SECTION E-E

STRUCTURE DATA
Sta a e () (2 a® | @ L | stas
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- ESTIMATED LTIES
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NOTES
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@ 0ata tor drop at Sta 275 + 00,
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