


FOREWORD

Hydraulic model studies of the Webster Dam Spillway, a
part of the Missouri River Basin Project, were conducted in the
Hydraulic Laboratory of the Bureau of Reclamation at Denver,
Colorado, during the period October 1952 to August 1953,

The final plans evolved from this study were developed
through the cooperation of the staffs of the Spillway and Outlets
Section and the Hydraulic Laboratory.

During the course of the model studies, Messrs. H, W,
Tabor, C. J. Hoffman, and G. H. Austin of the Spillway and Out-
lets Section frequently visited the ldboratory to observe the model
tests and discuss the results.

These studies were conducted by G. L. Beichley with the
aid of Dr. Abdias Guzman from the University of Colombia at
Bogata, Colombia, South America. The studies were supervised
by W. E. Wagner, A, J. Peterka, and J, N. Bradley under the
Hydraulic Laboratory direction of H, M, Martin.
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UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

Office of the Assistant Commissioner Laborat.ory Report No. Hyd-390

and Chief Engineer Hydraulic Laboratory
Engineering Laboratories Written by: G. L. Beichley
Denver, Colorado Reviewed by: A, J, Peterka

November 26, 1954
Subject: Hydraulic model studies of Webster Dam Spillway
| .~ SUMMARY

Hydrauhc model studies of Webster Dam Spillway (Figures
1 through 8) were made on a 1:54 scale model (Figures 9, 10, and 11)
for the purpose of developing and checking the hydraulic design.
Data.and notes taken on the flow in the model showed that the general
concept of the preliminary design was satisfactory. However, the
following design modifications and developments were accomplished:
the inlet walls in the spillway approach (Figures 12, 14, and 15)
were modified to provide economy without loss of satisfactory flow
conditions; the location of the auxiliary float well intake was deter-
mined; the radial gate trunnion was relocated at a higher elevation
so that it and the gate counterwel_ght would clear the water surface
(Figures 16 and 17); the minimum height of the training walls along
the chute and stilling basin was determined from water surface pro-
file measurements (Figure 23); and the stilling basin was modified
to eliminate scouring in the discharge channel principally at the
downstream corners of the basin (Figures 24, 29, 30, 31, 32, 33,
and 35); the spillway was calibrated for use in operating the spill=
way gates of the prototype to control discharges (Figures 18 and
19), and the spillway was checked for subatmospheric pressures
(Figure 20). Motion pictures were made showing the final recom-
mended spillway discharging the design flow in the spillway approach,
gate section, chute, and stilling basin, Motion pictures were also
made of smaller discharges in the recommended stilling basin.

INTRODUCTION
Webster Dam is a part of the Webster Unit of Solomon

Division of the Missouri River Basin Project. It is located on the
south fork of the Solomon River approximately 1 mile downstream


Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng

Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng


from the village of Webster in Rooks County in north central Kansas
as shown on the location map in Figure 1. The dam, shown in Fig-
ures 2 and 3, is an earth-fill embankment approximately 10, 600 feet
long at the 30-foot wide crest with a maximum height of approximately
110 feet above the river bed in the diversion channel.

, The concrete spillway is located near the left abutment. The
spillway consists of an excavated approach channel, concrete lined
at the downstream end; spillway crest structure with three radial
gates, hoist deck, and highway bridge; a concrete-lined chute and
stilling basin; and an excavated outlet channel which leads to the
Solomon River; all shown in Figures 2 through 8. The spillway ap=-
proach and outlet channels are to be lined with a crushed=rock and
riprap blanket adjacent to the concrete structure.

The spillway is 116 feet wide at the crest and 843 feet long
from the axis of crest to the end of the stilling basin. The crest is
at elevation 1884. 60 which is 5 feet below the normal reservoir ele-
vation and 53.4 feet below the maximum reservoir. The flow is
controlled by three 33-foot 4-inch wide radial gates separated by
8-foot piers. 'The spillway is designed to discharge 138, 000 second
feet which corresponds to 1, 380 second feet per foot of usuable
crest length. The flow drops a vertical distance of 82.6 feet in a
horizontal distance of 713 feet measured from the crest axis to the
upstream end of the stilling basin. The stilling basin is 264 feet
wide by 130 feet long. Chute blocks are used along the upstream
edge of the st1111ng basin and a dentated end sill at the downstream
end as shown in Figure 8. Stilling basin wing walls are provided
near the downstream end of the basin at rlght angles to the direc-
tion of flow.

THE MODEL

The model was constructed and tested in the Bureau of
Reclamation Hydraulic Laboratory at the Federal Center near Denver,
Colorado. It was a 1:54 scale reproduction of the spillway and sur-
rounding area as shown in Figures 9, 10, and 11.

. The reservoir topography was reproduced for a distance of
approximately 700 feet upstream from the spillway crest and for 324
feet to the right and left of the spillway center line. Downstream
from the end of the stilling basin, topography was reproduced for a
distance of approximately 475 feet and for a distance of 324 feet to
the right and left of the spillway center line,

Topography in the reservoir area of the model was molded
of concrete mortar placed on metal lath which has been nailed over
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wooden templates shaped to the ground surface contour as shown in
Figure 10. Model concrete surfaces simulating nonconcrete sur-
faces of the prototype, such as topography, were given a rough fin-
ish while concrete surfaces simulating concrete surfaces in the pro-
totype were given a smooth finish. Topography in the downstream
area was formed in sand in order to provide a movable bed in which
to study the erosion characteristics of the flow leaving the structure.

The spillway crest, chute, and stilling basin floor were
molded in cement mortar. Sheet-metal templates accurately cut
and placed were used as guides. Piezometers over the crest sec-
tion consisted of 1/16-inch inside-diameter copper tubes that were
?oldered at right angles to the profile shape of the template and filed

lush,

Water was supplied to the model by means of the laboratory's
permanent supply system. The water was pumped from the under-
floor reservoir through a 12-inch main supply line to the model. The
discharge was regulated at the automatic control board and meas-
ured by a venturi meter of appropriate size. The reservoir eleva-
tion was measured with the hook gage in well located approximately
as shown in Figure 9. The tail water elevation was controlled by
the tail water control gate and measured by use of a permanently
mounted point gage. Certain water surface profiles were recorded
by means of a sliding point gage mounted on a rail while others were
recorded by measuring the depth of flow. Pressures on the spillway
crest were measured by use of nine piezometers on the center line
of spillway shown in Figure 9.

Head losses due to friction in the model are usually greater
proportionately than indicated by the model scale because surfaces
sufficiently smooth to represent prototype surfaces to scale do not
exist. Therefore, to maintain the scale velocity throughout the model
chute, it was necessary to either increase the slope of the chute or
reduce the chute length. For this structure it was advantageous to
increase the slope so that the geometrical similitude of the diverging
chute in plan would be unaltered. It would then be possible to observe
and study the flow pattern throughout the chute as it would occur in
the prototype.

The slope correction was applied only to the constant slop-
ing portion of the chute which extended from Station 9+80, at the
downstream end of the crest profile, to Station 15+19. 58, at the
P.I. of the vertical curve. The slope required for the model chute
was computed to be 0.0315 as compared to 0. 02 in the prototype.
This increased slope amounted to an additional drop of 1. 38 inches
between these two stations in the model. With this slope correction
the velocity of the design flow entering the stilling basin more truly
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represented the prototype velocity and the energy to be dissipated
in the model basin more closely represented the prototype energy.

THE INVESTIGATION

The investigation was concerned with the performance of
the spillway and with the erosion of the river bed caused by the flow
leaving the stilling basin, The maximum design flow which during
the course of this investigation was 136,000 second feet was of pri-
mary concern. This discharge corresponds to about 1,360 second
feet per foot of usable crest length with a head on the crest of 53.1
feet. After completion of this study the maximum head was in-
creased to 53. 4 feet and the maximum discharge to 138, 000 second
feet. To a lesser degree, the investigation was concerned with the
spillway discharging flows less than maximum to be certain that the
structure operated as intended and that the erosion pattern was sat-
isfactory over the entire discharge range. The investigation in- -
cluded the testing of the spillway approach, gate section, chute, and
the stilling basin as well as the investigation of the erosion pattern
caused by the flow leaving the basin.

Spillway Approach

Flow Characteristics

The model of the spillway approach area with the prelimi-
nary inlet wall design is shown in Figure 12(A). Figures 12(B),
12(C), and 12(D) show 136, 000 second feet approaching, entering,
and passing through the gate section. The flow approached ‘the
spillway quite satisfactorily for all discharges; however, the flow
piled up on the pier noses as shown in Figures 12 and 13 and the
water surface was drawn down aroind them for discharges near
maximum. This was a matter of interest however, rather than
concern.

Development of the Inlet Walls

Flow along the preliminary inlet walls was very smooth
even for the maximum design discharge as shown in Figure 12(B),
but it was decided by the designers to test four alternate inlet wall
designs that were more economical for prototype construction. All
four alternate designs operating with the maximum discharge of
136, 000 second feet are shown in Figures 14 and 15. Design No. 3
was the most economical design to construct, but the drawdown
around the vertical portion of inlet wall was considered to be too
great; therefore, the second most economical structure shown as
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Design No. 4 was adopted by the designers for prototype construc-
tion. This design caused some disturbance along the sloping walls
for discharges near maximum, but tests showed that this disturbance
did not reduce the capacity of the spillway. Motion pictures of the
design flow along the recommended inlet walls were taken.

Determination of the Auxiliary Float Well Intake Location

Float wells are provided in the piers of the prototype
structure to adjust the radial gate openings automatically when the
reservoir elevation fluctuates. The main entrance intake for the
float wells is located in the approach channel approximately 500
feet upstream from the spillway and below crest elevation. . For
high reservoir elevations this intake entrance and the intake supply
line to the float wells is very deeply submerged and emergency re=
pairs would be very difficult., Therefore, an auxiliary intake and
supply line was to be provided and its location was to be determined

from model tests.

It was necessary that the head on the auxiliary float well
intake represent the reservoir elevation very closely. A velocity
head drawdown of approximately one-half foot from reservoir ele-
vation was considered allowable by the designers for the maximum
design discharge. Three locations for the auxiliary intake were
tested in the model.

The first location tested was at elevation 1877 on the right
pier nose. A piezometer in the model at this point revealed that
for maximum design discharge, the pressure head was about 2.6
feet less than reservoir elevation as shown in Figure 13: This lo-
cation, therefore, was considered unsuitable. '

The second location tested was in the reservoir on the ex-
tended line of the left training wall and about 3 feet above the ground
surface with the intake opening facing downstream. Measurements
were made to determine how far upstream along this line the intake
entrance would need to be to meet the velocity head drawdown limita-
tion. Velocities in the direction of flow were measured along this
line in the model, at about 3 feet above the ground surface, usinga
Stevens midget current meter. The following results were obtained:

75 feet upstream from the crest axis and in line
with left training wall--11. 8 ft/sec=~2. 16-ft
drawdown

115 feet upstream from the crest axis and in line \
with left training wall-=9. 5 ft/sec--1. 40~ft -
drawdown
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160 feet upstream from the crest axis and in line
with left training wall-=7. 4 ft/sec=--0. 85-ft
drawdown

187 feet upstream from the crest axis and in line
with left training wall-=5. 9 ft/sec-=0 54 =ft
drawdown

Therefore, it was necessary that the intake be located at least 187
feet upstream where the velocity in the direction of flow was about
6 feet per second and the velocity head was a little over one-half
foot. This was too far to be desirable.

After the revised inlet walls were developed, a third loca=
tion in the face of the left inlet wall near the upstream end shown in
Figure 5 was tested and recommended for prototype construction. A
point gage measurement at this point in the model showed the water
surface to average approximately 0.4 of a foot below the reservoir
elevation which was acceptable. Surface waves in the intake area,
shown in Figure 15(D), measuring 0.5 of a foot high from crest to
trough were objectionable, but since the auxiliary intake would be
usedonlyinanemergency, and since inthe wall it was more easily ac~
cessible than in the reservoir, the wall location was considered
satisfactory by the designers.

- Spillway Gate Section

Water Surface Profiles

Flow through the gate section is shown in Figure 12(D) for
the design discharge of 136,000 second feet and in Figure 11(B) for
11, 000 second feet through a 3-foot opening of the gates. Flow
around the trailing edge of the piers was satisfactory. Motion pic=
tures of the flow through the gate section were made for the design
discharge.

Water surface profiles shown in Figure 16 were recorded
along the right and left training walls of the gate section, the center
line of the spillway, and along both faces of both piers for the maxi-
mum discharge of 136, 000 second feet. The profiles showed that
the counterweight frames on the three radial gates shown in Figure
7 would be partially submerged when the gates were fully open with
the gate pin at the preliminary location. In the preliminary design
the gates seated on the crest axis, but as a result of these water
surface measurements, the designers moved the gate pin higher
and farther downstream so that the gates seated downstream from
the crest axis as shown in Figures 6 and 7.


Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng

Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng


With the gates relocated and fully open for free flow, trans-
verse water surface profiles shown in Figure 17 were recorded for
the design discharge under the bottom edge of the gates and under the
counterweight frames. From these profiles, the minimum bottom
elevation of the skin plates and the minimum bottom elevation of
the counterweight frames were determined for the design flow. As
a result of these tests, the designers set the bottom of the gate at
elevation 1930 for gates fully open. The relocation of the gates pin
as tested here was, therefore, recommended for prototype construc-
tion,

Calibration

Calibration of the free crest disclosed that the crest was
capable of discharging the maximum design discharge of 136, 000
second feet at maximum reservoir elevation as shown in Flgure 18.
The efficiency of the crest was indicated by the discharge coeffi-
cient in the equation:

Q= CLH3/2
where
Q is the discharge
L is the crest length, and

H is the total head or difference in elevation
of reservoir and crest

For the maximum discharge the coefficient was approximately 3. 53
as shown by the discharge coefficient curve in Figure 18.

The crest section was calibrated for gate-controlled flow
for use in prototype operation of the structure. The gates were
calibrated both in the preliminary and revised location. Both are
shown in Figure 18. For the very small gate openings of about 3
feet or less, and for the large gate openings of about 40 feet or
more, the discharge was about the same whether the gates seated
on the crest axis as for the preliminary location or whether they
seated downstream as for the final recommended location. For
any given gate opening between these two extremes there was less
flow when the gates seated downstream from the crest axis. The
reason for this is that the effective gate opening, that is, the short-
est distancesbetween the crest profile and the bottom edge of the
gate, is less when the gates seat downstream from the crest axis.
The gate-controlled discharge curves for the recommended gate
location are cross plotted in Figure 19 so that discharges may be
quite accurately interpolated for any combination of reservoir ele~-
vation and gate opening,
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Pressures

Pressures on the crest profile of the spillway were re=
corded for a range of uncontrolled discharges as shown in Figure
20(A). All pressures were considerably above atmospheric. Pres-
sures were also recorded for a range of controlled flows with the
gate in both preliminary and recommended locations as shown in
Figure 20(B) and 20(C), respectively.  In all cases pressures were
above atmospheric, except for small gate openings which showed
subatmospheric pressures of approximately 2 feet of water. Since
the discharge coefficient was satisfactory and no severe subatmos-
pheric pressures were encountered, the crest shape is recommended
for prototype construction.

Spillway Chute

Flow entering the chute is shown in Figure 11(B) for 11,000
second feet with the gates open 3 feet and in Figure 12(D) for the
design discharge of 136, 000 second feet. Figure 21 shows the flow
through the chute for the design discharge. A standing wave occurred
on the center line of the spillway chute a short distance downstream
from the gate section as shown in Figure 21(C) and others occurred
as shown in Figure 21(D); however, the flow entered the stilling
basin fairly uniformly distributed from one training wall to the other
as shown in Figures 21(A) and (B). For 136, 000 second feet the
flow entering the basin was slightly more concentrated near the cen=-
ter of the chute as shown in Figure 22, For all lesser discharges
the flow in the chute was fairly uniform from one training wall to
the other before entering the stilling basin. This good distribution
was instrumental in providing the good action observed in the still=-
ing basin. The flow distribution appeared to be satisfactory also for
gate~controlled flows if the openings of the three gates were sym-
metrical.

Water surface profiles were recorded along the left train=-
ing wall for several discharge and gate setting combinations as
shown in Figure 23. The profiles were used by the designers for
determining the most economical training wall heights. The left
training wall was chosen for the water surface profile measurements
because the flow through the chute was in general slightly deeper
along the left training wall than along the right. The reason for
this was that the spillway approach was not symmetrical about the
center line of the spillway.

Except for training wall heights, the chute as preliminarily
designed is recommended for prototype construction. Motion pic-
tures of the flow through the chute were made for the design discharge.
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Spillway Stilling Basin

Prelim inary Basin

The stilling basin was tested to develop an economical
basin that would dissipate the energy of the flow satisfactorily.
The prehmmary st1111ng basin discharging the design flow of 136,000
second feet is shown in Figures 24, 25, and 26,

A 30-minute model erosion test with the basin discharging
the design flow showed some erosion to occur at the downstream
corners of the structure and in the center of the discharge channel
approx1mate1y 100 feet downstream from the structure as shown
in Figure 24(C). Except for the corners, the downstream edge of
the structure was. protected very well by a ground roller that de-
posited bed material there. The discharge channel near the cor-
ners of the basin was eroded by side eddy undercurrents. Erosion
at the left corner was not quite as severe as erosion at the right
because the higher channel bank on the left helped to prevent form=~
ation of the side eddy current. At the intersection of the channel
banks and the 90° wing walls erosion occurred along the wing walls
as a result of the side eddies. The banks of the discharge channel
were also eroded due to sloughing of the wet sand but this does not
truly represent a prototype condition. Sloughing is common in
model erosion tests where steep banks are molded in sand and does
not necessarily represent the action on prototype banks which are
usually of more stable material.

The stability of the jump was determined for a range of
discharges by lowering the tail water elevation below the expected
tail water elevation shown in Figure 27. The tail water was lowered
first to the elevation at which the chute blocks became partially
visible, and then further to the elevation at which the jump swept
out of the basin, These elevations are shown as curves in Figure
27 for a range of discharges near the design flow,

The factor of safety between the expected tail water eleva=~
tion and the elevation at which sweep out occurred appeared to be
more than ample; about 11 feet at maximum discharge and increas=
ingly more than 11 for smaller discharges. In fact, it was neces=-
sary, in conducting the tests, -to lower the elevation of the dis~-
charge channel in order to lower the tail water sufficiently to cause
the sweep out,

The basin was considered to operate at maximum efficiency
a8 long as the chute blocks were covered., With the chute blocks
partially uncovered some of the basin was not utilized in dissipating
energy. The chute block visibility curve in Figure 27 indicates the


Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng

Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng


tail water elevation at which some of the chute blocks momentarily
appear and then disappear. The curve shows that the tail water can
be lowered several feet before the basin efficiency is reduced. For
the maximum discharge the tail water could be lowered 2 feet, shown
in Figure 25(B), without any part of the chute blocks becoming vis-
ible. For smaller discharges the margin became.rapidly greater.

The necessity for chute blocks on the apron was deter=
mined as shown in Figure 28. Figures 28(A) and (B) show a basin
operating with and without the blocks. The blocks were found to be
a real aid in helping the jump to form well upstream in the basin
and in increasing the stability of the jump. '

Water surface profiles were recorded along the left train-
ing wall of the stilling basin, Figure 23. The profiles show that the
height of the preliminary basin walls can be reduced. ' The profiles
also show that the chute blocks are well submerged at the upstream
end of the basin,

The effect of the dentated end sill was determined by test=
ing the preliminary basin without one, Figure 29. The water sur=
face at the toe of the jump was rougher without the sill than with,
but downstream from the jump the water surface was smoother as
shown by comparison of Figures 24 (B) and 29(A). Without the sill
the erosion was much more severe as shown by comparison of
Figures 24(C) and 29(B). For the design discharge the entire down=-
stream edge of the basin was in danger of being undermined by
erosion. Therefore, the use of a dentated end sill is very essential.

While the dentated end sill was out of the basin an inter=-
esting bit of data was observed. It was learned that with no sill the
jump remained in the basin for lower tail water depths than when
the sill was used, as shown by the sweep out curves in Figure 27.
The reason for this was that without the sill the length of the hyd-
drualic jump extended beyond the end of the basin. This permitted
water to flow back into the basin from the sides making sweep out
more difficult.

It was concluded from these tests that the preliminary
basin was well designed. However, it was thought that perhaps a
more economical structure could be developed and that perhaps
the erosion at the corners of the basin could be reduced without in=-
creasing the cost of the structure.

Proposed Stilling Basin Modifications Tested
| Several proposed modifications to the stilling basin were

tested to develop the most economical basin and to reduce the ero=-
sion at the apron corners. The erosion test results for most of the

10


Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng

Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng


modifications tested are shown in the photographs of Flgures 30
and 31. A summary of all erosion test results is shown in the table
in Figure 32.

With the apron floor 4 feet higher than in the preliminary
basin the structure would be more economical to construct, but the
erosion at the apron corners was increased, Figure 30(A), and the
water surface was rougher. With the apron elevation unchanged
and the dentated end sill of the preliminary design moved upstream,
erosion was increased still more as shown in Figure 30(B). With
the preliminary basin lengthened 45 feet the erosion at the corners
of the basin was not improved, Figure 30(C). With 45° spur walls
added at the basin corners as shown in Figure 30(D), erosion at the
corners was eliminated but the structure became more costly. Re-
placing the dentated end sill with a smaller sill with wider slots and
smaller dentates, approximately 0.15d2 high, was not effective in "
improving the scour, Figure 31(A). A basin with a sloping apron
was a more economical design, but the erosion pattern was more
severe than for the preliminary design, Figure 31(B), and the sweep
out factor of safety was reduced as shown by the sweep out curve in
Figure 27, :

A low spur wall that extended only 10 feet above the basin
floor elevation was added to each side of the basin and was found to
produce very unsatisfactory erosion. A short portion of the dentated
sill was removed at each end of the preliminary sill adjoining the
basin training walls, and this, too was found to be unsatisfactory.
An additional high block placed on the ends of the sill adjoining the
basin training walls did not improve the scour pattern either. It
was also found that the scour pattern at the corners was not affected
by the use of a slot instead of a dentate adjoining the basin walls.

Since the preliminary basin plus the additional 45° spur
walls that extended above the water surface proved satisfactory as
shown in Figure 30(D), it was decided to test a more economical
arrangement of this structure to accomplish about the same thing.
The training walls of the basin were turned outward from the up-
stream end of the sill on a 45° angle to simulate to some extent the
45° spur walls. Erosion test results shown in Figure 31(C) were
better than for the unaltered preliminary design because no erosion
was found to occur at the corners, but, instead, occurred 40 or 50
feet in from the corners along the end sill. Some erosion still
occurred along the 90© wing walls.

The 45° diverging walls made it possible for the designers
to relocate the 90° wing walls 12 feet upstream from the prelimi-
nary location at the downstream edge of the sill. The designers
considered this a step in the direction of economy, so the model
was tested for this arrangement, Figure 31(D). The erosion
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pattern indicated that a little less erosion occurred along the 90°
wing walls and at the end sill; compare Figures 31(C) and (D). The
results of these two modifications led to the development of the
recommended stilling basin. '

- Recommended Stilling Basin

The recommended design included the 45° corner training
walls and relocation of the preliminary 900 wing walls 12 feet up-
stream from the end of the basin, plus one further modification of
the end sill as shown in Figures 8 and 33. The slots between den-
tates at each end of the sill were filled in to sill height and fillets
were added to the sill at the downstream corners to conform to the
slope of the channel banks. The slots were filled in at each end of
the sill as far out from the training wall as erosion along the sill
occurred in the preceding test described above. Six slots on each
end were therefore filled; a distance of 64.5 feet cut from the
training wall.

An erosion test shown in Figures 33(A) and (B) showed
that a small amount of scour occurred near the ends of the 45°
training walls, but the bottom elevation of the hole was still above
the elevation of the basin floor. No erosion occurred along the 90°
wing walls except for unavoidable sloughing of the model sand banks.
Erosion tests also showed that the scour pattern was improved if a
dentate rather than a slot was adjacent to the 45° training walls.

The boil over the sill for the design discharge was greater
than for the preliminary design, particularly over the filled in ends
of the sill as shown in Figures 33(C) and (D) but this was not con-
sidered objectionable. Sweep out tests were not made since the
chute blocks were well submerged by the hydraulic jump for all
discharges with normal expected tail water as shown in Figure 4.
The curves for the preliminary design in Figure 27 should indicate
the sweep out characteristics of the basin.

The flow distribution across the width of the basin was
quite uniform for all discharges as shown in Figure 34 except for
1/4 maximum discharge. For 1/4 maximum discharge the ap-
pearance of the hydraulic jump indicated a tendency for flow con-
centration near the training walls. This is not important, however,
since the entire length of the basin is not needed to fully dissipate
the energy of a small flow entering it. Motion pictures were made
of the basin discharging the flows shown in Figure 34.

Further erosion tests were conducted using 3/4-inch

crushed rock to represent prototype riprap. The 3/4-inch crushed
rock simulated geometrically the 36 -inch prototype riprap fairly
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closely. The area that was riprapped is shown in Figure 35(A) and
was partially determined by noting the eroded areas evident in the
erosion test in sand, Figure 33(B). The initial 2-hour test run
showed no movement of riprap to occur along the end of the struc-
ture, Figure 35(B). Even on the side slopes along the 90° wing
walls the riprap did not move as did the sand without the riprap
protection. The downstream portion of the left bank failed, how-
ever. The cause was determined to be insufficient thickness of
riprap in the model test or insufficient packing of the sand under-
neath because a repeat test did not disclose this failure. However,
the initial test did indicate that the waves from the boil at the cor-
ners of the basin may cause riprap failure of the prototype channel
banks if the thickness of the riprap layer is not sufficient. The
repeat test shown in Figure 35(C) was an 8-hour test, 2 hours of
which was with 1/4 maximum flow, 2 hours with 1/2, 2 hours with
3/4, and the final 2 hours with full maximum discharge. None of
the riprapped areas failed in this test. Some of the riprap along
the end of the structure was covered with sand but the riprap, in
general, was not dislocated.

An additional 4-hour test with maximum flow continuing
from where the previous 8-hour test left off finally produced a
gradual failure of the riprapped area on the downstream portions
of the right bank as shown in Figure 35(D). One hour, model, is
equivalent to 7.3 hours, prototype. The results of these tests were
considered satisfactory by the designers, therefore, this basin was
recommended for prototype construction.

13

Interior -~ Reclamation - Denver, Colo.


Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng

Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng


FIGURE 1
PORT_HYD. 39

=
m

|

R

§ \ \u,s.sasc-\\r:[] )

~

0’
Q.

i

CHicaGo g, GY
Sur, I NG
s\’—e("-m 1 auv, \
/"/{L_ - \'!.G%M Y

LS. 281

a0 {
§

W% [} 4&31& J

! v

\g . !
T |

T US.1838 383
|
L~

]

3
-

JF"'R\ANKtIEN \ wsE!B S Z
. ’ |
l

o AN il
@‘(Fd N
8. 8 S d Beoverl@
]

<

(=4
;
’ E
| =
>
w
reas
—\
_A>_':
~o ]
>
3 Reo 1
J
|,/

3
R IL;

) i i .
LY \, ) Y \ 4 COWLES
H Frankli Red Gloud P \\
ee
Ccreei’ )

24 23 22 2 _ | 19 o Al fid 13 /-

gy 2 =T
ab ; REPUg N 2
527 bR E(B Al's K A ; L TeeAl L [ RvERN
] | 7
T =] -

- ] —_— 20 - 15 .' I4—- -
"R~ = &z i 8| BASE 17 e \] 5 T4 CINEN, 13 s ow
e K|_A
GT

R /o
o
N S| A S r \I | stmrim
N\,

., oy |
N oo \.E.L LR
rton s 2 \ 4_3\ NG \
L

)
)
f \

A
\ FIFIC
\H.15CAND NS0 I Ty

e \_ Y
<0 7 T 0 [N [ N\FH g Q\ [ 1_‘};35 Wil e |
=Zo 3l g\ \...\\\‘" .. ? .' P“"\"jiéﬁf}”‘\ \“‘x Sr/ni!hCeni’%‘ (} J \e vﬁ E _\L\\ZH
\ 4/ \ ; \‘ \ %

L . N, Y 3 AN S
F olomaTt ] 5
Le":"}’ or RIPRAP /LB n SO . ~
A oF T h) I Tnsas—”“" 059

sl \ |wessTER

DAM—-— L\
\,

Bow j
\Y Down: u.s.|4‘
L SV0Mo,

e M-PV O“L{ V2R Beis

6
Us. 24
\. \ \ F)Fl‘ 5. 24 -\ [Stockton /w?fs \ T ; A
G| R j&"'n‘\.h;\ My R T X ea;ren onmaw' ! River s:borne 22’
Hill Gity e : 3 G o} p Eq/ ‘ /6/3/ é/o/la /N/ EJT”M;I T Ly\{ E L\,I\-j
T S g L A il
ad ~ 7
~ ; = i . s [ ,\>\_
I DU L ) T
1 N \\ \\L ..Ia nvillle 1\;\\ s %g,\\g , | \ ; B \ \K f::
%S/\ M %L}/J%L\ﬁw\m‘? " ) X : = /{ =N 0 LN
. 'f' { R s "N LINCOLN
ﬁi%eeney 7 w PG
X | 2 ih i‘fVL )
R E 6 0 \':;%E L L v s L R |V s \L'WEU
E;:;:en%so% Hay // %%ius\si <
T%\TE;? ia \\T\'\\

5 [+] S [[+] 18 20 25
i 1 i N 1 —

SCALE OF MILES

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF REGCLAMATION

MISSOUR! RIVER BASIN PROJECT
SOLOMON DIV. - WEBSTER UNIT ~KAN.

WEBSTER DAM AND DIKE
LOCATION MAP

ORAWN._G:W.M._RV.S ____ suam'rrzo..-..zfm-- S
recommenoes. . Zele .ﬁt&?.,
.

oRIR2 A S0 o 27 i ERamERR ™ "]

— oo ¥ oniEr_oas:
DENVER, COLORADG, SEPT. 2, 19882 468 - D_ 2

TRACED. ...t

REV. 7-20-33 |



Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng

Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng


FIGURE 2
REPORT_HYD.- 390

Material fram ditch excavation Original graund surface ° % o % 120 ‘50 ‘80
to be kacated on down sbpe side-, SPILLWAY DISCHARGE iN THOUSANDS OF CF.§
_____ ‘,——"‘"', ’ OUTLET OISGHARGE IN HUNOREOS OF C.FS

2600 l ] * § \%\ y ] 1 6
> v ! ! -
= riginal nd surface. i i 7 . W.S. £/ /19380 -
= Original grou ace., [ Crest £ 1944 ‘ ,.,Ensimg raads ( , Max w.s. £1
: ——r === = W , o CONTOUR DITCH |
2 900 Stripping --- - - ' H 1 s e TYPICAL SECTION

/
[} 4 / 1920
30 20 STATIONS 0 ) ( , /

PROFILE ON @ CREST OF DIKE

. S
e
/ 40 = 5
/ ) y g Anee .
/ v 1900 é T
N
Do $ W ¢ A
-Narth access road / Y - ik /
\ 5
/ @
/ «
/ \ w 1880
/ \ < / /
) z :
I 8
° { ( i (3 T -
g \ S w 1860 —— —Min WS El 18555
; ; /’\\j | \ S E - e
& i
22000 ‘ \)
& ! 1840
__ 7/ Riprap stock pile--s,N NN o !
1940 XN \ ‘% \ Existing roads - .=
(\\\%\ N B T e 3 | Aignment and extent of autlet o 2 0 3 a 10 2
Crushed rack stock p//e-f.x\) \ / P 'b_\—g’\\ Q_\% A NS warks channel ta be determined AREA IN THOUSANDS OF ACRES
. > \ RO i @ iy - — .
\ S ~ { € Spillway vs \\affer diversion ==~ ngc’e’;gs/ fa%‘?e R v4 R CAPAGITY IN THOUSANDS OF ACRE FEEY
¥ Spillway Sta. 18496 fE R AR N LV N ! 100 200 300 400 500 600
“ . - For details see Dwg Na. 468-0-38, \\ ‘3.0 f ‘ . \\\
AN
e Grest of dike. N\ N \\ \ ; "> AREA-CAPACITY - DISCHARGE CURVES
=% oA\ = FOr details see Dwg. Na 468-0-37 "3, {
_________________ [ S N P N
R 1 =)
.-€ Crest of dom 2 ! i
- - - . %
T - N L - -7
* 2 g\\ : Crest £11944 - ?_“Ggfe chamber AN o/
e T — ¥ ‘ 8\,
B8\ Bermerissor & Intoke structure =
o WS ¢ RN
Approximate limit of /! RV N ;Berm £11858 \‘
es  Uisposal area \_‘\ ~— TN ?\ ~F 2 "
€120, C
> T I ¢ TR T ‘
L, K - S
~—2:000" A“’_\ T~ 2 n:\ i
7 N z EA‘ Approximate limit of _
\ § z f dispasal area -~ =
~ / 3 "%
Appraximate limit af T~ 7/ ) ® /1
dispasal areg -~---~-—~" - e~ GENERAL PLAN Original graund surface . —=
© 2 o0 e Approximate limit \\
imate limi
SCALE OF FEET ‘ : ; impervious blanket-
rolled in 6-inch layers--~ SECTION A-A
40 9 40 80
[ T T | i —
SCALE OF FEET
RESERVOIR STORAGE ALLOCATION 20007 —— C— : L€ Spiriway }‘ T | |-€ Outlef works - ]
PURPOSE | ELEVATIONS STORAGE L : | _Dom Sta 86+00.68 - Crest 11944 ; Dam Sty 40165 66 [Original ground surface —
} | ACRE-FEET i ‘. i : i i I Present graund surface | oo =
Flaad Control + 18896 tpy923.7 . 200,000 | 1900 i ‘ in cutaff french_~. ssumed chalk surfoce and bottom of cutoff trench
- == ? §> T
| lrrigation | /8575t 8896 . 67,100 | ] STripping Assumed tap > N -~ Present graund surface ° °
Inactive ; 1855510 18575 | 1,150 s af chalk 7—_\‘_&_.\ ;
Dead [streambed to 1855 5 2,850 u Assumed chalk and shale contoct- -~ ~ S \< £ Embankmen cansfrucfed underﬂrewazis/c,mjfrav A,:Z/A/ ‘N'_L/L4 G 'Lzu e Assumed chalk and shale cantoct- UNITED STATES
Tatal Storage Capacity 271,100 o M KA L et f A et DEPARTMENT OF THE INTERIOR
- - 1800 == — y B zz T BUREAU OF RECLAMATION
Capocity af 71,100 AF between streambed and elevatian 1889 6 includes an Assumed battam af cancrefe grauf cap MISSOURI RIVER BASIN PROJECT
allowance of 8,000 AF far sediment. \ SOLOMON OIVISION WEBSTER UMIT- KANSAS
Surchorge af 143,700 AF ( Max W.S £1.1938) in combinatian with spillway .
capocity cf 138,000 cfs is pravided to prafecf against the inflaw design 1700 ! _ WEBSTER DAM AND D'KE
Flood having a peok of 268,900 cfs and 33 day valume of 436,000 AF. o 00 90 80 70 STATIONS 60 50 40 30 20 GENERAL PLAN AND SECTIONS
PROFILE ON € CREST OF DAM o |omaww_ _ ERL._ u-urmjg.w_-.
. ! | rraceo__ WY@ _ __ _ __RECOMMEN 7 m-_
e | cHeckeo WX IEZ ___amenoveo _ 54 e
b DENVER, COLDRADO, ALY 20,/983 -
SHEET | OF 3



Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng

Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng


FIGURE 3
REPORT HYD. 3

€ Crest af Dam

Max WS £11938.0 '
e 7

£11902.00 -,
—

Spillway Sto 9¢54.50~ .

A
E1.1938.0¢ !
1

o/ o/ - E
Sf S! A : T E121,00
S p (N 35,371 75 0 .
g ———— X D T2 e ) Narth occess raad - --- \ “{E 120,761, 65 /g PP e .17 Dio. grout pipe
LP 1.5t 2040000 =/ =] 'N.37,545 54 2 . | embedded n concrete
/| ¥.39,50000 hd e 19,424.36 P ' )
/ £113,00000 HI2IS W, o Crest £1.1944 o g i ¢Firm foundotion material
e — : N
1930 — ~-€ Crest of dike
,-Grout holes at opprox.
1940 — GENERAL PLAN ; / > /" 10'centers gs directed
200 o 200 - 0
A=77%45" 1 sl s to]o \3”";,/ 4=5319 &\:\ ; N
R =40000' SCALE OF FEET i RE40000 1890 3-0' Carrugated- .
L=5¢280 72 —- T —— . (—\ S Ledn22z ~S el pipe <
re32z47 1§ T 4 1530 .y T=20082 %00 %e0 1870 CONCRETE ‘GROUT CAP DETAIL e
s~ Y - N N o
T \ 8 ' e
NG F - N - 7P 1 Stg.9/+85 1 L Tapsail fram sfripping Crest E11855 £
s, : € Crest of dom 1 Sty 9905 73 W N 27 W o foundation = ot
'
Y__ . B
Guardroil -~~~ h ~.-Slape 0.02 ft per Z }1;66,?58,2._ >\ ) 21 s Tapsoi! fram stripping .
C 120,145, A P2 R 7 of foundation %
1" .Crest £1.19455 Elzq AL 3 IS \
. . % : % o
<=~ -Crest withgut comber El 1944.0 \/N ‘-Stripping N g% }
il \ @
Slope variable depending on ,-~Slape variable depending an | SECTION A-A \ of f
comber,max 2.79:1 ~~~ — ome —~ camber, mox 1.86:1 i \\ a9 ;\ o
. AN
T BT e :
- -==~__ Intersection of slopes at £ 1924.0- =~ -~~~ e 0 e NG ARy don TR NG mmmaas I raso )
«JN 39,50000 3 o
LE‘ 118,097 86 £1.1900 — — R - ?3‘\7 I TR
. N Y
CREST DETAILS DAM CREST ELEVATIONS Spuy.510.9+54.50:-, T = ST 2
MAXIMUM CAMBER N.33.66263 NP 27 W —— —- [ i & =
WITH CAMBER £120,03759 7 = —— : = = 3
o/\ STATION |ELEVATION ||STATION |ELEVATION i hy NP s 10 8514 57 Crest E| 19447 "~ Crest of dgm——_ T RN ‘g
* -Crest £ 1944 0 *50 1944 .00 62400 194532 - 5 / \4\\ N 33,427 52 0 — ;
1950 ~ores h 0 E.119,826.88 _ Berm E1 1890 A . N
z Z T S 20100 | 1944.00 64400 | 194548 1 [ .8 o 7 oy merm bl s Y
e p— K TR s B e e e em e o = [V W ¢ . h ’ B
< Stripping ... ~~0riginal graund surface 22400 | 1944.36 || 65+00 194550 Sk 2400 Steel \,\\\\ S 2 3
2 24100 | (944.64 || 85+30 |/945.50 DAL suly pipe 4 T E ~ ; 5
o - T Y encased in -7
1909 25 STATIONS = ! 26+00 1944.84 86+00 ' 19453 189 / ; E cancrete R s S I\— ‘:’
28+00 1944 .96 87+00 1944.40 A \ot ”~ Q2 © e ®
PROFILE ON € CREST OF DIKE " ‘ )f"\ o : =Berm £1.1858 NI - ¥
Original ground surface- 30400 | 194500 || 87t30 |1944.00 * Flagtwél! intake TN ™ Fan AT s
Y 60+00 ' 1945.00 |{ 107450 |[944.00 .. = i
3-6"Riprop on 12" blanket to 11929 Pipe cosing----=""" <F--0verburden §
diminishing ta 24" riprap on 12" blanket . B L-Angle varies o' S
ot and above £1.1935 —~ . _ € Crest of dom Assumed fop of chawlk__ui_ [y 7 & . ;
Mox. W.S. E1.1938.0--~. Sl 30> Crest £l 1944 ; X o Mimimum w ®
A ~ -
S / .
/. -Assumed tap of shole
OE TATL—S/ a?aur ES St
F HOL i -510.65+00
: / 510 87430~ ! ~Stg 85+30 . ~Diagram for comber an crest af dom el
e | o = THROUGH OVERBURDEN I T S o L ey 15-0.000,002 L 1- - -]
) , w20 Original graund surface ~~~Toe drain € Spillwoy ~-~__ l h = " b 5
P / r<~-- 50"~ . = o &
Stripping--.- ~ € CutorF trench 2 1950 ; &§ ——+ w==Crest of dom without camber £l 1944 .
. Excavate to suifoble faundatian - g - -Originol graund surfoce  End af grout cop -. 3
> N - =
SECTION c-¢ g /f {/ * Stripping Assumed fop of cholk ~h~y
50 [+ 50 100 1900 4
J— l | J o O

SCALE OF FEET

Mox. W.S. £1.1938.0 -~

A N [ U—
3-6" Riprap on 12" blanket tg E1 1923 — PR
R diminishing to 24" riprap on i2" blonket
ot gnd gbove E11935 ~-——~—--—"

i N
) ! £1.1918 Ny

3
\ -Chain-link fence Orginol ground surface .

PROFILE ON & OF SPILLWAY
50 9 50 190
SGALE OF FEET

R ———
£1.1872.00 ~{- - N < , i i S5=0.02 ;
3'Riprop ---* A 0% ’ : === ] 1
prop . X “Crest £11884.60 = ’ =
Sto. 8250.00~-~=~ * : *33.35'x39 51’ Rodial gote ~~2f Pervious blonket -
Grout holes as directed ~- -- -~ Assumed shale surface -~
Sta 92500 """

s

surfacing

" Selectod

e

SECTION B-8
CREST DETAILS

Sto i6+38.00 =~

=4

£l 185100 -

~

S

£

~o_ E11861.00°
~

Cl = "
E--=X Spillway crest £l 18846

=~

O //Iyl 7
€ Crest of dam /
~Crest £ 1944 /// Ashsu;ned fop of| /// L
~-= shale-.
sy 2 ChOlk fill — JJ_ [ . _7/_,(_ =--1/,

P Present graund surface

1850

\'//J-»— -/ Assumed chalk-shale contoct
Y

~Grout holes at approx. 10°centers

os directed
Shale -~ -~ "

1800
90

80 STATIONS

PROFILE ON € CREST OF DAM

k--€ Crest

.=Sto 17+6800 , |, , Slopeodz ft perft
L3O -m

.,MOK TW £l 1848 5

6" Selected surfocing .

I
£1184700 ~.
Crest £11944= -y

Mox WS E11938.0 —~,

3%6"Riprap an 12" blonket fo E11929 -2 Chalk fill

diminishing to 24"riprapon 12" _ .~~~
bignket af and above £11955 == —aE?
--""-Stripping

TYPICAL SECTION

,
£i1802.00 -~

Sta aro0 fo Sto. 23t 50
St0.89100 fo Sta 107465.40 50

o %0
[r———— 4

3'Riprop--’

-~ Origina! ground surfoce

ANO DiK
o £ SCALE OF FEET

70 - 60

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

M SSOURI RIVER BASIN PROJECT
SOLOMON DIVISION — WEBSTER UNIT- KANSAS

WEBSTER DAM AND DIKE
GENERAL PLAN AND SECTIONS

OmAWN . _EAL. swmrrmé _____
TRACED_ . W.JD. nzcouuzNozZ pellel 4

GHECKED ”&m —— ARPAOVED —
DENVER, COLORADO, ALY 20,/ 963
or 3

REV. 3 - | = 54

468-D-38

SHEET 3


Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng

Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng


FIGURE 4

\/920 \\ \ \ ,\
Spiltway infef charnel tobe N ‘K VoA L N '\':'IE T REPORT HYD. 330
excavated with 70’ botfom widif)\ \ Vo ; ’ - : . . . SN NN : AN N
ot £1/8720 from Sta 1+00+ |, : oY . \ S T L N ' S .. ; ‘ | A Spillway
to Sta 84000 v \ : \ " . AR NS S o C YL Lighting posts ¢ -Chain link fence
%ﬂgﬁ%g@m’a’m \\‘ \ \ - . . N ;\ \ . ‘/agg+// Crest of dam E//9440\ E1192370 & : ,-3-3333'x 39.51'Radial gates
p7 30 5 lason 5% 00 - AL R Lo E11938.00 j(( S
0. 5+5392 L§7 \ ‘ : ‘ Flogtwell auxitiary — | "
PT ggogroﬂ%? - §§ . - “ _‘_/ /| supply pipe intake - s i 1 r limits of special compaction
75t 43 —<S Ppofare l P b ee_ g 468-0-40
L= 5585/ $3 ISfa ssigm(Dar]n)} | ‘ 7 - ‘ ) 4 ~2=-Originol graund surface
R= 500 _ §§ ! o ; S L e L e Y8 s v ,l/ i — 24"0 0. steel flaatwell supply
‘:é’ . . _Ji_ ! ‘ | o ; o % _ TR = 4 Sope of dpe Q0% Tom ime600 — ) ‘ Assumed rock surface’”" ORE =" T pipe encased in cancrete
8-\‘<* B UET o] v x e L = : T
‘ S §§ :' | o ’(G‘MD'” corrugated || i 3 Riprop~" E16720-" LA Drainage holes @ 10’ crs.
_ 85281 0%, 4 metal pipe 1,/ ' 7 V) ]]/ 7 L1840
~7 2R > I SN H l /77 f
; (XS ; 3'Ripraj Graur nales as directed
! T — Zhp g S
- I : A ELEVA -
: :3% oX 3 _{I: ! / Assumed rack surface\ TION B-B
' §§ “ § ‘ \ 5 @ ! ! i R W/ja Elevati M gr;sgerlrglwglaund surface
138 o Lh T : ! e seoo T ) ;7 |Spiltway outlet channel 1 be o Vm?— B N 'Paved gutter
$S MY W i i i Hig £ excavated with 264 battam dlleq earth 7iil g =y
3% Sls o RIS T 1 \b_l_\(k‘ﬁi L R o width from Sta 18+960 Far limifs of speciol é
2 $'s g Q_! / t | | Q1N ¥ T #30 ~0" 1=~ tg river channel compactian see .- E-Excavate as steeply as
N ah =~ 5% i Y-+ —4|-~' *-{ : II % Slope bottom from €1.18125 Owg. 4660- 44‘ o, = . possible,as directed
» [‘,{:,‘3 S Lg ] - ?_-_ lF/oar dra/ns--~>< | 1 4= L | \3 gffssz‘fggegféﬁ/%fuﬂ 18350 Excavate as steg -~ . ga;;'gge F'DW “Pervious backfill
A 50 g ‘LMiQ‘g L§§ g %5‘/ ! A 1 bl o B s from Sta as passible, as /recred 5 P_erwaus blanket Screeneggravel or crushed rock
N At ael F-© § H s e Spiliwa " Drainy T - 5 PR N 3021010 river chamel | € /mPﬁ’fs;’/WS dike,for details "SECTION g
5*:’.._5—7,—:; - E =T ] A Jo St — P bt Lo _ 4/ af constructian see Dwq. 466-0-38
j > 8 /5% 31T 1] j;rr ? =5 A Slape oozrag utter € P~ 12" Impervious backfill
J”'_’k p— (/ S >R o ;7 sl Stise60] S 2 impervous g ﬁgr ,D,,-gm, ground { ¢Slope 002 o gutter
Ne 2400 steel, o\ A 21 B | / 2 gt backFilh Y _suface B VOS2 iyt
floatwell supply \"’1 \e};’(ﬂ 3 iy ; 2y < 21 s g0 [Lovevares  — T 131
pipe encased '\ &7 % : _4‘ = ‘,«’,fa?w /,E/" Limits af riprop DU 132-0" - - - e ==l PY e e ngigu%;]éd
yin concrefe -7 AL i i < egach Assumed rock surfoce—— —— — — — — — — — = metal pipe,
N\ ; | } ; [ .
4 \‘)Xj‘jrzzl sl : drain-£118380° % 5" Drain oulets | +E1180200 @ ,2%06”,,,@,,,,
R Cage N \_\r ¥ ‘ Pervious backfill’ ] N
AU N i ~= TN p ¥ N Excavafe as
e DA N 3366263, E 120,03759 th o Flaar drains*:" NPT R L /
'9'0(?'00\ PTaf cutve Std 86+0088 or}?o of5dam I é{ 3 Riprap, 6" Screened gravel or crushed rgzl:*s"" +187Pervigus bloriket : Perviaus backfill” \‘,‘20 ;Zesglz/easas
v\ Sta g6+8597(0am) equals Sto. 9+54.50 on ™ 1 o SECTION D-D 2wl protectivecoating ta'y  yrocted
NN & of spillway t X freshly excavated shole /
9 \ i surface where directed -~
~Ui N "l ~—— \4) T 4Ty
L ¢ b
™~ )
- orod S
/Q Spilimay aporoach channe/ ﬁ & Impervigus dike
s I . € 2400 sfee/df/oafwe// supply 61 18550 S ik ) E1.186100 600 0"9”'”’ ground su’f”ce‘/v/’ >
/pipe encdsed in concrete (o T T iy “""254'0 R - nnn (g T T
o \~ € Floatwell intake SEAA < . o S g =
A / g Sto. 16+7800° | ‘»Pavfed _(J 2y 600 SR ~:€-§ P == Ef/@‘"
\ H utter E X “ €L illwa, phact
PLaN OF FLOATWELL |\ *d)o( N gutter = % 2 Blanlrefn____ - Assumed rock surface € P yG 407D Goragated
INT. i -3333'x395/' Radial gate PLAN s "€ Impervious dike, for defails > Metal pipe, £1183358
Chain-link fence- . ; (€ of dam-Sta 9+5450 50 0 50 100 af canstruction see Dwg 466-0-38 51180200 4
L hf(Pipe h(fJndrai/—\:x\ ! ‘* . _-Crawn af roadway-£1194417 SCALE OF FEET
Max K S. ighting post- - - N1 .= -5l0.9+7000 . Chain-link fence _uy
119380 -+ £1193800:~ . < 4~—£/(94500 '% o Y Cataff—
Floatwell auxili ' g P
el o : [ TR
—_ E11902.0Q=, = - Origii =3 M 1.1 B
= *96 oy s ,-Original ground surface Ss 8 s 8 § Fio30 ax. [Tmllwaferf 848 L dHieso ,
= et 3 3§ . 5 -
S B | E — 387 _§8 ¥ 8 g £ S (Tgiwater af stllng basi-y 42 - 2
= : - . L8720 “at wall- giE s 5@‘9;*\\ 8 < g, 1920 mdisdn,?.gﬁ. 1845 2
fo i T - _Jr__t T o0 B st geers - N %:E;; CONGCRETE FINISHES w T —’ﬁfo‘f‘fl‘” u
.8+000--7 e, 9460000, S P patwall N ogi ™ REBBI00NE Max TW. €.18485 Surface D910 [ A . w
7hiprep Tarcatiry N L. Eusoo” E 15" Pe Fldordrainsl ' okl ngh oo s, F1B575 ghwall XY E85100 D ey a0 | 07196,000 1S Formes i srfoces exposed T viw -5 =" LA A sharge vt sty st |'**
- Sta 8:3000.5, 9'0000)’_ A= - Provide draioge hoes @ 0'crs 6"Screened gravel or ackfill line: Anchor bars« Jscumed sicle sutoee) ‘ = T 7’@%—%@’5}— (et e Bridge seat beoring surfaces U3. 1900 1838 T
< |x-sdais of crest-Sta. 92500 crushed rack SECTION A-A- : > 5” A A h g;&z All ather exposed surfaces: Formed F-2, z =
G Floatwell /nfalre _(;,,4_4-_03”,_,; ~Pravide grout holes as directed . g /00 VC A N ;‘1 i 1 i ' R = Unformed U-2. ul ] o
; ‘E/glelgl‘gw 2 St oA i ,“i :"1 _ '—wia - Desi J NOTE . . w890\ 11188460 Crest of spillway 16302
' 130" Apply pratective coating ta freshly” b - ' esign based on concrete with minmum FTTT VY
010 € spiliway << 133"tg € spillway------ excavated shale surface where dlrecfed<‘- RN 180000 . compressive sfrength of 3000 paunds per 1880 S~ — 80 00 120 40’23
U U € 0mmageyal/ery--. 21 T B r square inch at 28 days. ISCHAR
! /5 Perwous blankef 6r5cree-noéd graveror ) DISCHARGE IN THOUSANDS OF CFS
CEL187200 d = -/8. Flaar slap " crushed rock -7 DISCHARGE -TAILWATER CURVES
B oTe --6" Screene: gravel or crushed rock ~5/GP€ 002 ta guﬂer- e e
S-/5" Pervious blanket . -~ et g e | ‘
e —}—‘> .<-/5,.< A e 5 *L REFEREN ) : UNITED STATES
oo R T e o WEasTen oo o ot -cengrs mo . e B or T renion
‘/’/Z”Perviws fill - Transverse flagr drain autlets - mperviaus backTii AND- sscr/::: SLLIKE_GENER‘L pLav v D ey e ool
. k}“ﬁz; am af transverse N g SPILLWAT-GATE smuffurnz- g:t_i_; = nmen---..468-D-38 SOLOMON DIVISION - WEBSTER UNIT - KANSAS
S _ — oor ¢ 5 TOF3.____ .
" | ng’:,’e/sgﬁierzggg -- Dra/ns mf; sfrmners -~Pervigus backfill SPILLWAY-GATE STRUCTURE-SHEET 2 OF 3_. . WE BSTE R DAM
€ 24"00 stee! ) €24" 0.0 steel pive Sook oround | el lr d ) SPILLWAY-GATE STRUCTURE -SHEET 3 OF 3_.___468-D-76 SPILLWAY
pipe -£1187000- o proSalod 2 ¢ ra/nage gallery SPILLWAY ~INLET WALLS AND LINING. _ . _ __ _ -
SECTION G-G ! ] %Zsfvf: Slogafed u:c;_efr SPILLWAY-CHUTE AND STILLING BASIN h PLAN AND SECTIONS
- Y P rse floa -
b_zﬁ,s,w_»_j_,,_z__hw,a r cutoffs DETAIL OF PAVED GUTTER SHEET 1 OF 2 oo~ ... 18] omawn. Bcw svemirreo AN Yabones
ECTION H-H SPILLWAY-GHUTE AND STILLING BASIN R rraceo. . pw s rec WISy
SECTION SHEET 2 OF 2 - oo ¥ S SR - oMM:ann&&
EC F-F N onecnen B ToF. L2 __ aPPROVED — . - . ZM.&_’!«
CHIEF OEBIONING ENGINEER
: DENVER,COLORADO, alUG 2!, 1983 l 468“0“3’9



Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng

Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng


FIGURE 5
REPORT HYD.

390

Contraction joints with
9" rubber waterstops- -----.

~ -€ Spillway

T

u .- # «f" Brass carriage bolt seftlement
3 L7 points embedded in lining slabs near
¥ each corner

w P

Floatwell guxiliory

E11902.00",

‘£1.1891.00- X'Y

Tk
E11888.0-. % 5

intake trashrock -

) _
(/N , N RS | J i W \\\
ol i s {GT ‘1<F S
- 7} N - ‘Confracf/onjomfsw{f Sta §+5 lOb\ -
L ’ "M" metal seals : 1'
),' i N
X R . ]3/ 20 i
pE Cwot e ot TG 4
A Br {30 412005080 - A
PN ,
~€ 24" 0.0 steel floatwell supply Q’é N
pipe encased in concrete ¢}
PLAN
0 o 30 60
laaiduny) 4 —_
SCALE OF FEET
if,rQ Sillway
| ; ' g /51193800 a0
I = y -
Flootwell auxiliory intoke
trashrack-- . —

FEL1902.00

ELEVATION A-A

Contraction joints with

-Gontractian jaints with

ELEVATION B-8
VIEW DEVELOPED ON FACE OF WALL
INLET LINING AND GATE STRUGCTURE NOT SHOWN

type M metal seals<y~._ ,-~E11938.00- “; d type M metal seals
N A s
v \\\ /-’ ! A‘
SN NGy | <l / €., .-Line of dam embankment
; . <1 L \7* g
. e | SN H -
. V- —’W‘T iy |J‘ [ h et
g ,,I# iy s - ik ook g E1.1902.00
< I i i i " (S ! il
# AR AR .
367 0" o AW%'UL’T’L < ,%59 Ji'ln = ® ‘-9~ﬁ39-3£-1‘{~>
X i 5 ') -£11676.00 g i iy
- ! v ““—? bt : 1
TS TENT
- R RN
£11860.0° e gl 1860.0 9‘Rubber waterstop
6% ELIBS0.0

ELEVATION C-C
VIEW DEVELOPED ON FACE OF WALL
INLET LINING AND GATE STRUCTURE NOT SHOWN

L LT

350" to € spillway -
350" tok e

Toe 0fwa/l" BN
spi/lway—\
Dsatbtnhe AT W

~9" Rubber waterstop

possible, as directed

g
| 1Specially

7] ! compacfed earth
fill

X E/1872.00~ . P ¥
; El1872.00 Excavafe os sfeeplyos ./ ¢
; possible, as directed-’ /3
1 12t
i < v Lo ~--Cantraction jaint with
S : ~Contraction joint with type Gz M metal QJM, SR »f‘ype
2 ‘ M metal seal
; < _ SECTION E-E
: _<._8'_0’1.. ﬁ,,,,,,,zo‘.o'i._.”“v_ __.5’70‘!_.» _: SEC TION D-D
: i
1 i i .
- i | : Surface of dom -, 12 1=
E&II | [_\_% W | 3' Riprap. B ’872'?0 . ; b
i: T 1 1 : S X /
L A —— 4«} A ; o & Inlet EI.1904.00
! ;9 l;’ubber water- ,(* : y F
: ) stop e = Lee s =
o /’5 2= U © Ralted earth fill-~"" “Trash rack
. inforce =
o | “Type M metol seal” both fac ‘ Excavote as steeply as HY--Limits of special compaction
5 oth faces . . eeply
2 X possible, as directed--_ ,-Iniet channe! side siope
: SECTION F-F
- A 12" Dia stee! flootwell quxiliory /i
FT -7_" supply pipe encased in concrete--- ' 3'Ripra
DETAIL Z 2" Crushed rock blonket
INLET LINING NOT SHOWN Construct y ' Specially campacted eorth fill
- onstruction join \'EXCGVan as waply as
.--Tooled round ‘possible, as directed
E1.1938.00~, 9" Rubber water stop .
ok SECTION G-G
<73 Chomfer
3
3 Chamfer--__
N -Excavate as steeply as possible
DETAIL Y \ s directed ply asp »13 0" € spiliway
j <N o4 6 2 QO stoel foatwell
Surface of dam~ W - --12" Dig. steel floatwell auxz/:ary £11872.00~ supply pipe
E11920.00 " 6 supply pipe encased in concrete = o
CEI1916.50  cLine of dam embankment Al J -
N ¢ i
}K\\‘\\L Type W metal seals - - ¥ Chamfer £1.1916.50+33:- EL1870.00, 7 1) <
T ~ ’ ;
| Vi — ~ —— ; A
! v szt - 5 ot
- - EILI911.507 """ ‘\ s e R L
7 et T R ) A
r- H Reinforce both me Rolled earth fill-"z3 - ,/’ | SECTION L-L
I L | faces E — 7
| 1l j w 4
| | i K /M L
: ; ; " ! Limits of special S :
! : R compaction------"" /,/ 4= .
| ik ] } v )y Baten | SECTION K-K
| i ! 4
! H I ' // R NOTE
*!‘“8'“0""“'1;%?'*"“"20'—0"”"“ Smseoae g0ty Excovate as steeply as | /., . For concrete finishes see Dwg. 468 -D-39
‘ M H! | possible,as directeds | /. Detail Y- -9"Rubber waterstop
i {§ -~ " Batter---.< ::;?i ’ ! / =N N ’
! [ - g I | Gl rth f
£11884.55 ot ! Vo S N 116b9.43 ot ace ! iﬂ;l/ 5l \ , Speciolly compocted earth fil
face of Wﬂ//\\ i +  of ulralll | ; o -Inlet lining REFERENCE DRAWINGS
- -~ | 1 oo . SPILLWAY -PLAN AND SECTIONS. .. ... . .... 468-0- 39
R bber watersto ] ‘l ! . Reinforce both faces SPILLWAY -GATE STRUCTURE. ... ......... 468-D- 40
ubber wa P ! . T SPILLWAY~-CHUTE AND STILLING BASIN ... 466-D-43
! : \ N £ 2 ‘;,’Z’P"‘:’ed ¢ blonket METAL SEAL DETAILS.....................40-D-45/0
i S *~12° Crushed rock blanke
— l |\ Wl €1 187450 o ~.-Excavate as steeply as
5’[\\:—1—“—1 i :
T
I}

ELEVATION H-H
INLET LINING NOT SHOWN

“For detail showing foundation
treatment for walls an chalk
see Dwg. 468-D-43

SECTION J-J

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION
MISSOUR! RIVER BASIN PROJECT
SOLOMON DiVISION - WEBSTER UNIT - KANSAS

WEBSTER DAM
SPILLWAY
INLET WALLS AND LINING

ORAWN.... W.QM. susmiTTED. IV L uZ. .
TRACED. . - nscouuzNozo.ﬁrm

crecweo. &1L CHIEF,_ DAMS BRANCN

468-D-42



Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng

Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng


FIGURE 6
REPORT HYD. 390

EL1944.17F

f Spillway $46°08'€:~, _Type mi metal seal. Far location £1.1944.00, T - ~Chain Iink fence

. C< . .1944.00%- (470 =P8 NAnY) gt £l (944.75% | Chaind -3
= ]Serf/emenr pa;m‘5~-~ Sta 9160.007_ L -~ ) defa//s see Owg. 468-0:77. Z 5 ! £1 1940, 50. -~ Chain-iink fence [ [ | o E194475
- —t— S D e [ ¥ v / Ventilating system . £l 1941257 N ELI99. 00"~ 4 LT 57 939.5¢ | -Flaatwelt
| /I - 9"’ P 2 N discharge head 5007 D& Ficx - ] ] --£11940.00 N 35 it
| ! I 3 14" Chamter above El. 1938.00- ._m:j;g','_o-_'—_— ———————————————————————————————————— ~ Flood-out '/foc/k%wﬁse)
| 7 Spes. @70"-49-0'each side of highwo, bridge--~-- 363 w '-ﬁ & £11933.00~ J < & Hoist de » : |_> € Highway bridge " piping 29"
I T T P PR it foloieboy Rl Rl UG- 0" sstmoilo e 2 i § : o ‘ Sta 9+130q L741) -t Hignway oriag ¥ Sta 9+80.00
| _—°H(4/)H: ""&4 Diax 10" fence pasfrecessev v -4"Pipe drainfi3s) _, _ N 5 . 1 il | oq Sta. 9t54.50 # ht well
| I ; fadber7 Y T8 . * ’ Caunterweight well e o ! Counterweight wei
; s . i s i i o . i — 1 _.--Slape faps of piers L gtostile o and accoss Shaft..-- .,_.,_.tli—i"' = ! ! ﬂl and occess shaff ~~-
i & «______éii'_égiéém Eﬁv/& XY tar drainage i ] iy 3 i i & g~ 100 > 510.9+00.00-=->{
: i i ' .”ﬂTg‘ﬁway‘br/dge i an X ¥ - il B h ' ___| € Gate pin
| I Lo [ n Sfa 9+54.50 u B %‘f‘ Drainage ,-:%; 1 ‘g ! : Sta. 9+65.34
; - ;. = A gallery- 1 H i il 2 OEL 192100
! LJ = Yé Dam :; troction ioi i i€ B/aclro[ 3 J Type M metal seal%
|G i Contraction IM%” i -1 gy, installation ‘ /‘f/ﬁ‘{‘/ Ll - Recess for gate
| - “/Ev 33662 o] with Tvpe M e g -3 Dia. anchor mo/rsuoo; Ay i
i \E 120,037.59 ( \4 7 L Vo g " \
: ‘TF(MIJ ' : F/fmI well & L ," }g/ N 12'Dia. cuxiliary supply; 65
! =4 r- - , / A pipe (1281 -~~~ -~ oo -
| ---Blockout tor Float guide 1136/ ) o / 7 N ¢ £1./907.00 ','
! i 3 ! 4 Sta. 9+00.00 boaz ¥ S ‘7/,9 \%\\\\ ““*Contraction joint ~ 5’“‘79 i per ﬂ
1 U e drantie A i 5{;’";"”,’ ;f;fs”,’e SiHiIook-, RN 1 R \;:;i g SECTION S-$ .
i gk P 7 A -Detai H .
1 s ,--Slape tops af piers for droinage | T ; B o . , | ‘Anchar bolts (105) S . :
< 7 230" Dia. Hoatwell access pipe—--~1 B |:|<<<;—’— Floatwells Ty ~Detail X(7¢! i M) E,Dgf,lla!)'l_ff)f\
_____ i T S 1941,
j B B e Eerpp—— |y A— B - i 510000 :
o /% 3 Equal 5pcs. @ aporox 6 92 . =800 flootwell filling pipei29) " ‘| contil B o000~
Walkway fo L I T “Keyec confmchan Jomf i ——*/6 8" - o szmfuz
hoist deck—""1 1S i R _Gate coble 3ot T = e i i 5D Flaaml 3 1o.con ’””\
e T g bbbt 1 AT Gg{/gry gutter | | -50°0la Flaahwel] -1 == ~=--Auis of crest Sta. 5+25.00
o 0y I S . I L A0S pipe - \B/ockou}‘ ,{or,si;/ b Counterweight well -~ -
I P Ny s, [ e e S A plate instaflation (100) |
S, W AN e sl pperegpe T |We  Nesi7Gallry Sto.otE.00 L L =g ELIB7967y > - L/e' 9" Rubber I L
Vertical access ladders,| || {5{ LHRQERE= O N iR ) TT W~ ~Wall plate blockouf (1001~~~ g% 4] ~Coun e Inlet ining, N wotersop- ;] EL ra7l5 00—~
left pieronly--__ ! || ‘B /944 dO"’ - A by g Iy 1 I g € 24" Dia. supply - 9"Rybber ) i, v 4V g E
Tl 1' W il " N £ 3 I KT headeri29) - waterstop. S<E11872.00 -
i ipliad = 4‘:::-_:- SZ0 ’/IW ] g Y i} B - \7
= > = RS e 2 re— SO R e et s il ekt T R -
= e a 7 5CS @IPProXG” 8?%6 PN e "*g’“—*jr;“, T %T ————————— 4 E1. 1668.00 Lrgr_‘, £11668.00
i2*Dia auxiliary : Ji#) X7 e < omle T OO Bk e . 24'Dia. supp)
A supply p/pe(/zs)hﬂkh st/ 00d-qut pigingies) Confro/‘we// ‘<““ “'T":-‘“’:‘:“ o ,{L; 4 !‘R-IG 0\ \WR pia . - /ZSU%?’"::;/?;)" Drainage pipes @10t o ] llﬁ‘/ /,eade,f’p_y, - e 865 a 0 :
g )EI o f~--SefT emenrJ pomsw"\(:“/ﬂnchor bolls in hoist deck not é?)own 5*”'9 #90.00 = N\*R = 8" ( “ DI: com‘rt;( wef”_ >~~7j/pe " mefJ/ sea/’ r_q(g_qgg._{'?_/&sd@ .!Q_‘f-_’?’.' 5. \Type Mimetalseal.| L '€ ?' 7 GUIIery
N Tl ontractian joint for placement details see 468-D- 36 3D 9" Rubber waters top Brazearweld to_l ‘—1/—D_ﬁlope; per ff

7€ 5'x7 Gallery Sta. 9+18.00

SECTION C-C floorand wall seals

¢ 4"Dia. x 10" fenfeposfrecesses SECTIONAL PLAN A-A

to provide a water SECTION T-T
.. * L o tight joint.
£1/9244.25%, "Lighting post o LA -~ ~rChairink tence A ] ' ~Chaivik fance |
) ! ! : . g
A__ Seftlement pont--—fg [ ' N T ;“Crest £11944.0 | El ~Pipe handrail - NOTES
Y 7 S‘ i i e AR E1.1941.00~~, [ fEETIRER of] } — £11940.50 (100 ) After a note indicates the number of the drawmg
Flood-out intakes with [ T i i 1\ EL 1941.00 afsyppgrfs P21 AR R f % - - = TINT K P T v y EL1941.00 on which additional infarmation may be found.
screened Covers(i2o) Tyt | 1 e, (94108 *at midspan RN 610" A<= - 9~ 4" >y« EI 194100~ | tJE/ 1940.50 at supports ! b e 7 ! i P ¢ Highway bridge For seftlement point details see Dwg. 468-D-52.
1§ Chamfer. above 5’,’9%3'21000._9““ %@—@4 e *7 5”*41 P 92 ROPPR| 11 | 11¥1-6"xi2" Control cable siot, left and . \£1./940 58 ot mid spon . LA } F“‘“ € Hoist detk \ ZBituminous e Sto. 9+54.50  ~ Far concrete finishes see Dwg. 468 - D~ 39.
e P o ill right piers and right abutment “~~-Pipe hondrail——-"" | g, Sta. 9+13.00 \ Wpe joint filler _ -~ E1.1931.16~, Electrical conduit and apparatus not shown.
{ o Bl il wali only. See Detail U (76) / ! ’"’";”;5” ] \Paint vertical offsetswith 1 T ¥ 510, 9+6250 _» Details of floats, aperating mechanism, counterweights,
P ; | l b } : ,}'PF jomriier (i1 42 cogts of sealing compourn) @,/’ S metal hatch covers and gates ngt shown.
:I § i ! 11 1 before placing bridge beam T~ -E1 1925.00 nghway bridge designed for H-20-516-44 loading.
| 7op of gate £1 1923 70y W L€ Spiltway ‘I { | i T - Stg. 9+6l 34 *indicates finished elevations. Camber for dead load
ho . i | s I ' € Blockout for wall ok _.~€ Gate pin and form settlement not included.
b I ['j ! r— Skl Tl 41l plate /ns;‘alltmon{/oo?”r p F’E (1) Indicates section shown on Dwg. 468041
i I 1] v | ! (e iy .
Limit of shecial b - . R g i b : ' oo £1.1915.67 af € pier xﬁiﬁse%gfe/fe rc::’szon'::arfeefs to be chamfered }
e e asib N e “Limit of special sl < i1 §-Froa fwells Y i
0 \P o ! ; ; } cfomfacgizinggfa.fi‘oo & : ! g b ¥ ! v REFERENCE DRA WINGS
H :u M el ; ' WE b 49'"’ SPWETAL SEAL DETAILS ... e 40-D-4510
Lt o g R L U [ e’ 1t IO T O R : = METAL SEAL AND RUBBER WATERSTOP
970 < 33-4 e 33-4 : H A T ! \Y176) CONNECTIONS. _ .- oo 468-0-158.
b — S o s PEE A | PROTECTIVE FENCE.. oo oo o.o.__._.868-D-142,
:1 I Hh i 18 | i METALWORK _ _ __ __ .. . _______..
> S [T RIIT RN b8 i ! ! ROADWAY DRAINS . __._ .. _____ . ...
——————— _,L ]| TR e AR }‘ ! ' i ! ‘ RADIAL GATE CONTROL PIPING ___ __
R e LHH’ e -Floatwells 1| Pl i | N RADIAL GATE HOIST-ASSEMBLY. . _____. 468-D-144
i - T L EREE - Flogt wells - —- - - N i ; ! RADIAL GATE HOIST-
T 33.33'2 39.51' Radial gates-- ! H—T ‘‘‘‘‘‘‘‘ —— ! | - ! / S ANGHOR BOLT LOGATION - o 468-D-136
T S -~ ,---Assumed top of rock i ! 1 -3 Dia. anchor bolts(100) ; S 33.33'X 39.5] RADIAL GATE:
L i o St ! "’ & S S GENERAL INSTALLATION ... _____._..._468-D-109
b i ~< ! 4 i x i | ]€ 30 “Dio. floatwell £ 8 GATE ASSEMBLY .. . - - __ . _.__.__..._468-D~1l0
bl wh Crest EL 1664.60. ™~ | A 2 b | \accessp/pe E(1866.00(129) ¥ .S EMBEDDED METALWORK _.___ _ ___._____ 468-0-100
N Rl y \ A g il If”53450 | h 8 3 ANGHOR BOLTS __ ____ _______ """ 468-p-108
-Excavate as steeply as I i - y N‘ | Ay N ‘ 2 ! “ 9
possible, as directed : !: - 230"~ e : |§ ‘Excavate qbslsfgep/y s | m] -PC. Sta 946085 o € COMPANION DRAWINGS
| e ! as possible as S ! p S % SHEET 20F3___.-._. 468-D-4/
{.‘.;I e Type',wmefa/ seal i directed & EEH &.1676,38 | f SHEET 30F3 .1 468-0-76
’i 0 i} e I
g . ) ,{\9 Rubber “f‘l’?"’“’. | : | " Dia. ‘;” {3'.1_ steel arill /H) J S . N UNITED STATES
R L (81 e 187200, Al 7 oreel griiiage w Q| L'Q = DEPARTMENT OF THE INTERIOR
[ ——— TR e il gf;;ﬁgg/’ll/ﬂg it A" P sxpanswn anchorbalfs {/375 3. BUREAU OF RECLAMATION
N e 7 g X o K X e MISSOURI RIVER BASIN PROJECT
‘L1872 907, i1 _ﬂ-(4/) B S A o SOLOMON DIVISION - WEBSTER UNIT - KANSAS
__~'“—_"?f/t#425 Y 24"Dia flootwell K3 G'F//ef—”l}“?’ E1.186252 |  pp, WEBSTER DAM
y supply pipenzo) s g - = SPILLWAY
o v gy 0.0 . GATE STRUCTURE
al 24 Graut pipes VIR eprs Drainage gallery .
10" ¢rs.---- - 3«7’ Drainage gallery---~"
Lo SECTIONAL ELEVATION 8-8 @ SECTION D-D : ge gatery
Excavation line for / - R
inlet wolf cutoff-- o

46"

[ID‘29‘54 GUTTER OUTLINE REVISED, CHAMFER NDTE ADDED,

S DENVER_GOLDRADD, AUG. 2/, 1953
.o J#/| DISCHARGE HEAD ADDED. SHEET | OF 3



Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng

Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng


FIGURE

l
REPORT HYD. 390

End wall--

Contraction
| Joint--,

Ny A, A, Iy
R 33-4" g0 334" g 0" 334"
4 1 ' ' H y
| EISISIAZLA |

y

{-End wall

\

g

L

\.
\.

|

9/

A
~33.33'x 39.51'
/ Radial gaote.

N ;
€ Intermediate .-

PLAN OF SPILLWAY

{Bridges not shown)

I‘x@ Intermediate pier
(-l A

€ Intermediate pier--- ,{

€ Intermediote
diaphragms .

Y welded

field sp//'cg_

-<J A

UPSTREAM ELEVATION

Note: Hoists and ropes for
adjocent gate not shown.

“~-& Trunnion pins

“=-Dom embankment to be
placed to E1. 1944.0
prior to installation of
endwoll anchor girders.

W.S.El. 1923. 7 oy

Narmal w. s.
£l 1889.60---,

€ Coun terweight well

€ Hoist bridge

Sta. 9+/3,00-—-""{

¢ F/aafwe//s-"’

“w &
15 Yo
2 -
RERN S S
o B Qi
N gl

?S R

H [l

xS

¥ i

! :

¥ Y

“-16-3%"Dia. anchar

bolts upset fo 43

dio. per intermediate

pier.

SECTION B-B
{With arm rotated to harizontal pasitian)

Sto. 9 +54.50

“-Anchar girder N
(Concrete not shown) N
N
e N
Counterweight bracing -~ \\
N
€ Gate "
/
/)
g/
///
\d
A

}»’ ~€ Highway bridge

wall p/a)‘e—"’/

Crest

59°

FLOW
e

Top of side seals __
£l 1889. 60----" -

Arc of ratation

16'49" - -—ce-"

N |
44 i

e

g}' ) \gJ\ - \Gate in maximum

=" | 1 1942.00 ,
-~Caunterweight Y ; ' B
CEh sy roees £, 19400~ |12 T - - %
B . L | [/ @l TR
Max. w.s. E1. 1938. Y ' I \ : . :
= [ [, -~
: ‘?S’ ‘E - &‘ 8 S
E 3w 9 IR [
IE oF : [ W
S5a3%4 e A =g
R IO X Wy Y / 4
v 2" - /
Hof]‘am of gafe n; -Top of gate
raised pasitign . £l 1923.70
£1.1930.00---" ’," : :

e

Q.
L
\

. raised pasition.

@Arm\\

/% Trunnign pin

SECTION

A-A

--~Counterweight
frame

pes

_--~=Counterweight

frome

Counterweight frome.
/. (Cancrete not shown)

UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

MISSOUR! RIVER BASIN PROJECT
SOLOMON OIVISION-WEBSTER UNIT-KANSAS

WEBSTER DAM

33.33'x 39.5!' RADIAL GATE
GENERAL INSTALLATION

RECOMMENDED. £
-APPROVED. .. _._ .
cni

swu:rn’nﬂ.’m ...................



Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng

Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng


FIGURE 8
REPORT HYD. 390

- P 60"\ {777 Stg 17+56.00 . A 1320”10
! f;lr /g;g Z;ao 00 $314 Brass corriage bolt settlement 6"Min. screened grovel or Pervious blonket M e3t0" (A € spilway
§'. e Tooled round points embedded in flgor siab near . crushed rock oround droin -~ - 1 T ety IS : "}Sfa 17+68.00
w! n ,'.«24>| - ch corner - - N 1 Lo "

| N NPz T §=002 .Toaled round each corne AN Jogled raund E € Pipe ploced to level BEd droin in lean concrefe pad4 0> \\ Vo i Sl
e _Y:U- —— Y : S. L = - 2/ o provide continugus i . | ) ¥R
=t 2 X Burl, . - . Burlap, S of excavoted surfoce - , reetg” 1570 | > Xo. 4.8
T uriap, . ) =6 v © , support 7, ! i. oY
R -Buriop | : 8 op e ! ~ AL \ ¥ F
) & =T 5 Continuous fean concrete pod / 2% parollel fo excovated = 3°0"Dig.carrugoted metal pipe | P %
21" Pervligus TRy T 3"thick for 8"drains ond under, .’ surface ; P *"o,o‘ ! Defail Z (44)-~ = oy < ‘“‘f"
blanket - ;;_\‘ & thick for/fudm/ns‘ and 5 .- Heodwall - - - g \{Lrﬂg/ope of pipe= 004 | b ® 1 A
8"Drain e thick for 24" droin ----~ ‘ A\ -=§t0.1658.00 | I o :
) 7 y O ¥8"Drain SECTION E-E Invert E1.1844.00° =i NS S S ‘ B -+ -Invert E11838.08 3
G M’”- screened grovel ar PP ‘\2/, “F4"Droin  6"Min. screened grovelor Sy A e s
crushed rock round droin - crushed rock around droin’ « F<F - - - —- T Invert €1 1842.00~ Y P : S § T
R ., ) e \ AR o
SECTION c-C Leon concrefe pod” . ) _ 8'Steel oir ket pipe ¥ Backhl) drain P'~>-25fopper s S8 .
£1.1860.0 - bl 24" Droin ouflet with cemented M encosed in cancrefe / N - A : ; '
o joints encased in concrete - S X
SECTION D-D Joints encase N PR o T I | P ¥y 2o
N N v H -~
24'x8"Single tee.y _ _ ./ | Y_y —¥- s !
atr B &
SECTION B-B "M>;,¢_f_ Cﬂf'ih_liﬂ_s’ﬂ___—ﬁ Stoppers - g ; e
6"Drain loid in grovel ] - nE T w “Elbow | : o b 240720
-Detoil X (44) or crushed rock - ] S B ) % | . ‘,{/ ! ! PLAN
£ 040" === ) o6 Smg/efee,'{.‘l A S e S St S I to— ! ‘. RIGHT WING WALL
T 1S eEmbow-- T § . A . “sDetail Y{44)1 N (
0T TN Detait W (44) 6" Stopper -, U { l i l '»3:: N S G ; ; M S :
e N e 3 . g
iva \ 12-0" = ‘ = i | S i ! [ [ i 1N ¥ 3" Transverse drains —(]—— T =€ i a
o/ 010" ; = | ! |[6 %4 Single fee | ! ! T H ST TR S A S A S S P PN ~Impervious 24" Drain autlet
3 3 5 : < S | | ' N A I R o e SR S s g bockt ' 5
s ™ ﬁ:f—/zf“" . W 1 ! | I i ! | Sl 5 | 1@ I ] ‘ ] s w3
s = . Lo, 1 ! ! l ! ' ‘ Sl s__ i g s | ! ! ! o - Excavate as 5
& _\k = = | = RadN . ~"8"Droin--" 1 [ ! | | | i sH—s T 5 -8 < I - : i e b 3
;A Te” 4 R s : I i I I I ! gl & [ 5 |15 15" Single tee i | f roy steeply os 1, 2
S Y Stopper S iES i I | I I I ; gh‘_ f: N ¢ 8 i i\ - . If A P2 possible,as; T
AR = K = ; ; ; f O i I e B A e A N =7 I directed-
at e | | | ' e SRR I RS = I S s Tl = I
s I — B ) i ] B I I if-"" R | - [ I ' W I . N
e RS | : | i | | | | LN R TR e R | i
i ¥ c, i ! ! ! ! ; | ! H W | = : S Ff‘— i _ 4= >8'x8" Double tee i Pl |
[ i 1 r . ! ! ] | } | ! 1 ri_ﬁ.“.:‘ "L----o-"'g-x—— N_———7i—+* ————— o — __'Tl : " "'
b {, | Iy > , 5 ; | ! i | | ! i ! SR - : ! : il i , SECTION L- L SECTION M-M
> y 4 . | y
A Y 8x Smgle fee | c ! I S P ! ' A ; ‘ 1 ! i : l AN fe: _ L p - —Yp £1.185.0G
¢ Spill ¥ | 15% 8 "Double tee 8'x8"Single fee’ 8-0" ot & cateh basin, Y
o piitway-- R *8" Longitudingl draing --- - -~ - mmo oo - h
Q - ’
3 Metal gratin , o, )
8 g HALF PLAN 0 o % oo M A & 12" Backfill drain,
by i} RIGHT HALF OPPOSITE HAND [t i ) E1 1847 5~ Q Pemgusbadm// 7
S E EXCEPT WING WALL, DRAINAGE GALLERY, SCALE OF FEET T A3 o' .6"Min. screened gravel
Q = § HEADWALL AND 3-0"DiA. PIPE ° D s Y1 ar crushed rack around
. = 8 8 8 S 8 ° o . S K S
S ] ] Q S (] I 5y S o o o = S 4
- S N b S P N o N S S N o ® = 'Sa
¥ 2 .4 ks + o + = e S [ o P = R LY & Cob
¥ E 5 ; : S 5 : : 3 g B3 T 5 il
U . = > P i ~ i) d ry - o Y =g
-y f1 89500 © & sw002 B O eigsigo G 8 s p N % s #8 3 o 8 38ss 5 2 h f
3 T T q s L 7 5:005333 & 5 3 S & 2z & S S 36585858 o S = s 8 15°Droin encosed |
| ¥ g e : . Qe s ¥ 2 8 0§ 3 ¥ 558 3 s X P S /m concrete -~
P K I — e S 2l / s S e 98 hy S N ;o 7
£11872.00~""} ]’l I’I "| ® I L 3 N R £¥ s §§§§8 ® s 8 s > g -
L N A ' 4 . § S B = L 3 P [ ~
s e ; ! \ . N — : 5092 . , 2 ¥ 2 5583888 ¢ g9 e = § SECTION N-N SECTION P-P
: ' - g e Pty nosEsr s % LA S o
‘TypeM metol seols fo be provided at verticol H v Pctgf reasd o~ RN SN |
ion j - . Sta.14+69.58, ooy D — \ ;
controction joints from Sto 11t0.00 g Sta 15+4000 ‘21" Pervious blonket ElT862 21 b S o [‘* ] h']t oY PF ) ar L nln T‘l'-‘j oY
SECTION A-a s 180t joint -~ Stlatiie ’+-~ft—— =iy e |1 (.
¥R I i uﬂ:,’* ! | ! S
st ! S 1l T Gaton bastn outlt Ly "I B NOTES
£1.1808.50 - - -~ e Vc"uhd‘fﬂkﬁﬁ SO || | !l i 1' l| by | ® For sheet 2 of 2 see Dwg. 468-D-44
) i Tooled round -, y £ 160200 £ PT Sto15169 56" O 1 : ! | & Far concrete finishes see bwq 468-D-39
= - e [ £1 1836 21 H ER E { E . ¢
15" Drain with cemented joints Sfa 16438.00+ /,/?emforce both foces ¥ 2 15" Drain with cemented ipinfs <~ o ' 1‘ %Indicates drain with uncemented jaints
\ ; Y G -Eitiptical S «x Reinf th fi e / - e Detail X (44} indicates detail shown on Dwg. 468-D-44
Elhptical surfoce, J = 15"0roin corners N > einforce both 10ceS~  519"ot Sta 6+38.00~-- -~ ~ ] ) Far detéls of drainage gallery see Dwg 468-D-39
lef -~ S o | ) ) e W,
b outle $ [+24>4< - —==\= ~~ == Qutline of sill between side  ~APPIy pratective coating to freshly s REFERENCE DRAWINGS
' < DU IIER ' ¥ “wolls ond 67-6"10 left and excavated shale surfaces where directed \
i £1.1802.60, - o IRy s s o8 . ! SPILLWAY-PLAN AND SECTIONS 468-D-39
o } |4 26 Y "\ right of spillway € 2¢'gt St i7t65000  SPILLWAY-PLAN AND SECTIONS-.------_<
b pti ‘ ! SPILLWAY- GATE STRUCTURE _ o e __._ 468040
®© T : Eniptical gt || NN L 200 e -
! E11802.00 B ISR 8 Drains -~ el surface -~ 1 L o o751 17168.00 -+ E1.1812.00
v ! ‘ . X | T e T N Y 7 £ p U /
i: ELEVATION G-G 6'Min. screened gravel or sl E -

- N == ] crushed rock araund drain- Ny 'V Eniptical - 5t0% -}

n . ~ = | 9t

+"Thick (ean concrefe R SECTION H-H ' \ R . surface -~ A9 g

pad to provide continuous Shn 16+36.82 ! 2 N £1/802. 00\ 24’0t Sta. /7*6500 UNITEO STATES
support far 15" drain " EL1796.97 ! C \ S DEPARTMENT OF THE INTERIOR
Hgn i X 1802.00- SRR [ I BUREAU OF RECLAMATION
&' Drain - , £L160 00& ! BRI [N i MISSOURI RIVER BASIN PROJECT
Burlap Y Y . 6 M/n screened gravel or’ L | - : SOLOMON DIVISION - WEBSTER UNIT- KAN SAS
ap l_ F— B s .
K> S .- crushed rock around dram S (A .y WEBSTER DAM
L : i N iy
6"Min. screened gravel or crushed rock oround droin o 4-1 2 L r o SPILLWAY
g . 1 b i CHUTE AND STILLING BASIN
‘g"Droin’ \ 21" Pervious blankef - - - i Y
‘21" Pervious blonket - ‘ Al -1
SECTION F-F Perviou € “Clay seoms in cholk R . 2 oram T __suamrr:o_llym_/_ __________
- e N NECOMMENDEDM a&ﬂ______
DETAIL SHOWING FOUNDATION TREATMENT - ELEVATION K-K cnzcxzb‘ff..‘____uwkovzb e ]
FOR WALLS ON CHALK SECTION J-J SEER SO A o T T 266-D-43



Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng

Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng


LY

I,—Hook gage in well

Tailwater point gage -,

rT] AT - 7
b one g9l 9 Piezometers 2! '
3 _{:"Ag Y, e/ . s 4 z '
L /8, \ 2 @ ' ! ) !
| ] L) \ [ ! ] !
(I ¥ 4 ! ‘}---4 H
P { " i :$ H ; ' I X 2 ‘
| |4 - H ] ] i ) H
: \ \ il M H H : , '
\ i D =l ) '
! \ T 1 9 ! ' l<- -288' Prototype>~ 7, a !
° \ _ 4y % peorseijwy y g E VAR T | 2 S
™ — —m lr | . 7 I~ = o
n — ) 1 162" Prototype - © ]
! . : ; = @ i
! P P El.1943 ' 3 L '
i ! T T T 1) t
\ y | | ' N H
] »_ i ‘
: . mOSo‘?m 3-4L - f’ﬂ——A——“ E
| . . ~ o8 eacn <~-El. 1845 - F-> '
! 12" Overhead ™~ I ~ h
M Supply Pipe’ et \\\\\ -1
:‘ K-“‘—GLG"——’—ﬁ t i 1
e —— T e S mmmm e T S T T — 90" - ——m——— >cmgiO"o
PLAN
' MODEL SCALE IN FEET
! 0t 2 3 4 %5 6 7 8B 9
| PP N N NN SN RN N NS SO SN ¥
reitrtht T T T i 1
100 o© 100 200 300 400 500
PROTOTYPE SCALE IN FEET
I Tx : '
' 3 (Max. W.S.El. ? ,~Top of Dam El.i943
: ﬁ__:% £ - Grest El. 1884.60
° El1872+ m Evires7es  TW-ELT™ 1y Gontrol Gat
\ W e
? f<=~Peg Gravel ~~“> z : 7 X J\ i §
L il o~
~—-= -—+£ Lab. Ficor ! } : B 1
) ] 1 1 ] A
L DS — 8 9" --————- o ==~ 8@~ - 257E 2 ,:'"

SECTION ON € OF SPILLWAY

WEBSTER DAM SPILLWAY
MODEL LAYOUT

Ii 54 SCALE MODEL

06€ '‘GAH LYOd3H

6 3¥NOI4


Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng

Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng


FIGURE 10
Report Hyd-390

A. Note model gates and wood contours

Note wood contours being covered with metal
lath

WEBSTER DAM SPILLWAY
Model Construction
1:54 SCALE MODEL
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FIGURE 11
Report Hyd -390

A. General overall view

B. Gate opening 3 feet--Discharge 11,000 second-
feet--Recommended gate pin location. Note
flow pattern :

WEBSTER DAM SPILLWAY
Model Views
1:54 SCALE MODEL
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A. Preliminary inlet walls and water surface B. Flow approaching the gate section.
point gage ' smooth flow along inlet walls

C. Flow entering gate section D. Flow leaving gate section

WEBSTER DAM SPILLWAY
Flow Through the Preliminary Spillway Entrance--136, 000 Second-feet
1:54 SCALE MODEL

Note
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FIGURE I3
REPORT HYD 390
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WEBSTER DAM SPILLWAY
WATER SURFACE AND PRESSURE AT RIGHT PIER
i.:54 SCALE MODEL
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Sheet 1 of 2

A, Design1l

B. Design 1-~136,000 second-feet.
absence of drawdown

C. Design 2

D. Design 2--136, 000 second-feet.

Note .
excessive drawdown

WEBSTER DAM SPILLWAY
Proposed Inlet Walls Tested
1:54 SCALE MODEL

Note
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Sheet 2 of 2

A. Design 3

B. Design 3--136, 000 second-feet.
disturbance and drawdown

Note D.

WEBSTER DAM SPILLWAY
Proposed Inlet Walls Tested
1:54 SCALE MODEL

C. Design 4--Recommended

Design 4--136, 000 second-feet. Note
disturbance but not excessive drawdown

06€~PAH 3x0day
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FIGURE 20
REPORT :HYD. 390
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B. Flow entering basin is evenly distributed

A. Good distribution of flow in chute

C. Note standing wave

'~ WEBSTER DAM SPILLWAY
Flow Through the Chute-~136, 000 Second-feet
1:54 SCALE MODEL

D. Note standing waves
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DEPTH-FEET
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LOOKING DOWNSTREAM AT APPROXIMATELY STA. 16 +22

WEBSTER DAM SPILLWAY
WATER SURFACE PROFILE AT ENTRANGCE TO STILLING BASIN
FOR 136,000 SECOND FEET
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ELEVATION IN FEET
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WEBSTER DAM SPILLWAY
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1154 SCALE MODEL
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FIGURE 24
Report Hyd-390

A. Dischai‘ge channel prepared for erosion test.
Note higher bank on the right

B. Erosion test in progress

C. Scour pattern after 30 minute model erosion
test. Note erosion at corners of basin and
along 90° wing walls

WEBSTER DAM SPILLWAY
Preliminary Stilling Basin Erosion Test-136, 000 Second-feet
1:54 SCALE MODEL
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FIGURE 25
Report Hyd-390

A. Normal tail water elevation

B. Tail water elevation 2 feet below normal

C. Tail water elevation 4 feet below normal

WEBSTER DAM SPILLWAY
Preliminary Basin Discharging 136, 000 Second-feet
1:54 SCALE MODEL
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FIGURE 26
Report Hyd-390

A. Preliminary basin. Normal tail water

B. Preliminary basin-tail water elev, 4 feet
below normal

WEBSTER DAM SPILLWAY
Preliminary Basin Discharging 136, 000
Second-feet
1:54 SCALE MODEL
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FIGURE 28
Report Hyd-390

A. With chute blocks

B. Without chute blocks
Note: Tail water depth is the same for A & B

WEBSTER DAM SPILLWAY
Stilling Basin With and Without Chute Blocks~--136, 000 Second-feet
1:54 SCALE MODEL
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FIGURE 29
Report Hyd -390

A. Erosion test in progress,normal tail water water
elevation. Discharge 136,000 second-feet

B. Scour pattern after 30 minute model erosion test

WEBSTER DAM SPILLWAY
Preliminary Basin Without End Sill
1:54 SCALE MODEL


Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng

Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng


A. Basin apron elevated 4 feet B. End sill moved upstream 22 feet

C. Basin lengthened 45 feet = 4 D. 45° spur walls added at basin corners

_ Scour Pafterhs After 30 Minute Model Erosion Tests With 136, 000 Second-feet

| - _ WEBSTER DAM SPILLWAY
Sheet 1 of 2 Erosion Tests for Proposed Modifications of the Preliminary Basin
1:54 SCALE MODEL
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A. Smaller end sill, 7-1/2 feet high, wider slots B. Sloping apron, upstream end elevated 3 feet

C. 45° training walls at basin corners D. 45° training walls with 90° wing walls moved
upstream 12 feet

Scour Patterns After 30 Minute Model Erosion Tests with 136,000 Second-feet

Sheet 2 of 2 WEBSTER DAM SPILLWAY
: Erosion Tests for Proposed Modifications of the Preliminary Basin
1:54 SCALE MODEL
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Figure 32
Report Hyd 390

: Erosion :Scour depth (fi)*
MODEL. STILLING BASIN ARRANGEMENT : test : Right : Left
:ﬂgtre No. : corner : corner
Preliminary basin : 2 : -6 : -3
Preliminary basin without end sill : 29 : =30 : =21
Preliminary basin with apron 4 feet higher : 30(A) : -6 : -6
Preliminary basin with end sill moved upstream : 30(B) ¢ -l2 ¢ -9
22 feet : : :
Preliminary basin lengthened 45 feet : 30(c) : 5 <k
Preliminary basin lengthened 45 feet and apron : - : -6 : =6
4 feet higher : : 3
Preliminary basin lengthened 45 feet plus 45° : - : +3 : 45
spur walls : : :
Preliminary basin with 45° spur walls :+  30(D) : -1 : 41
Preliminary basin with 45° spur walls and apron : - : -5 0
4 feet higher . : : :
Preliminary basin with smaller end sill ¢ 31(a) : T :+ <8
Preliminary basin with upstream end of apron s 31(B) : -6 : =7
elevated 3 feet (sloping apron) : : :
Preliminary basin with sloping apron with tail : - : 5 : -4
wvater depth 2 feet above normal : : :
Preliminary basin with sloping apron with tail : - : 4 : -3
wvater depth 3 feet above normal : : :
Preliminary basin with sloping apron plus 45° - : =10 : =T
spur wvalls 10 feet high above end of basin : : :
and tail water depth 3 feet above normal : H ¢
Preliminary basin with 45° corner training walls: 31{0; : +3 : 43
Preliminary basin with 45° corners and 90° wing : 31(D : +43 43

walls relocated 12 feet farther upstream

#Scour depth is the depth of erosion or deposition as indicated by
the plus and minus signs at the left and right corners of the basin looking
downstream measured from apron elevation along end sill.

WEBSTER DAM SPILLWAY
Erosion Test Summary--136,000 Second Feet
1:54 scale model
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/A. The six slots nearest training wall are filled B. Scour pattern after 30 minute model erosion
in to sill height. See Figure 8 test. Note absence of erosion along end sill

C. Note boil over end sill : o D. Boil is highest over the filled in slots

WEBSTER DAM SPILLWAY
Performance and Erosion Tests on Recommended Stilling Basin--136, 000
Second -feet
1:54 SCALE MODEL
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A, 1/4 maximum discharge, 34,000 second-feet. B. 1/2 maximum discharge, 68,000 second-feet

Flow distribution in basin is not uniform

D. Maximum design discharge, 136,000 second~-

C. 3/4 maximum discharge, 102, 000 second-feet
: feet

v WEBSTER DAM SPILLWAY
Flow Distribution in Recommended Stilling Basin
1:54 SCALE MODEL
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. Di hann red f ion tests B. Scour pattern after 2 hour model erosion
A ischarge c el prepa or erosion test, 136,000 second-feet. Note failure of

left bank riprap

C. Scour pattern after 8 hour model erosion test,
2 hours 1/4 maximum flow, 2 hours 1/2 max- ’ mum discharge.
imum flow, 2 hours 3/4 maximum flow and 2
hours at maximum. Note no failure of bank
riprap

WEBSTER DAM SPILLWAY
Recommended Stilling Basin Erosion Tests
1:54 SCALE MODEL

D. Test in (C) continued 4 more hours with maxi-

Note right bank riprap failed
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FIGURE |8

REPORT HYD. 390
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WEBSTER DAM SPILLWAY
DISCHARGE CALIBRATION AND COEFFICIENT CURVES
1. 54 SCALE MODEL
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