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ABSTRACT

A '1:15 scale model of'the intake structure of Little Panoche Creek
outlet works indicated certain modifications necessary to improve

flow conditions. A-vertical deflector at the crown of the elbow was
dimensioned to act as a control so that-the design flow of 900 cfs -
could be discharged at the design reservoir elevation. Vertical flow
splitters, with a cross section similar to a truncated trlangle were

o placed between the horizontal structural beams of the trashrack-

-:stoplog structure-to.allow aeration under the JEtB flowing over the
‘stoplogs, This eliminated a flutter -and rumble in the intake that
occurred when the stoplogs_ were installed to within 6 to 18'in. of .
the beams.  Pressures in the throat and elbow of the intake were
near atmospheric or above at all flows. The design discharge was
-attained at the design reservoir elevauon with stoplogs installed to
-~any he1ght up to 34 feet above the. crest _

‘DESCRIPTORS-— *hydrauhc structures/ *outlet worksl stop:logs/ air demand/
-capacity Teduction/ control struciures/ flow/ flow control/ *hydraulic
' models/ jets/ pipe bends/ unsteady flow/ *pulsating flow/ aeration/ guide .
. vanes/:nappe/. d1schargesl intake: structuresl water pressures/ research and -
- .development ¢ -
e EIDENTI.FIERS--LJ.tﬂe Panoche Creek Detention Dam Cahfl Central Valley Pro;,
'_A'Ca11fl ﬂow sphttersl Cahformal hydrauhc des1gnl free ﬂow b
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.’EHYDRAULIC MODEL STUDIES OF THE INTAKE STRUCTURE FOR
THE OUTLET WORKS OF LITTLE PANOCHE CREEK DETENTION
-DAM--SAN LUIS UNIT, CENTRAL VALLEY PROJECT, CALIFORNIA

- PURPOSE

The purpose of this study was to verify the hydraulic design of the
vertical drop intake structure to insure a smoothly operating struc-
ture capable of d1schargmg the requlred flows within the design
reservoir elevatwns .

CONCLUSIONS

1. A 63- 1nch long vertical deﬂector on the crown at the P C. of
“the elbow smoothed the flow:entering the elbow, Figure 5, and acted
-.as a'control so that the design flow of 900.cfs (cub1c feet per second)

Uy ,__.was dlscharged at reservmr elevatlon 639 0. ,

- , R1b deflectors extendmg downstream from the end of the deﬂector
\ﬂ on either side of the crown centerline of the ‘elbow, prevented small .
J:dlscharges from- spiralling over the crown and prov1decl an air passage
-_;from the vertical deﬂector F1gure 5. : .

3, Pressures near the. crest and in the throat of the 1ntake were near A '
~ - or above. atmospherlc at all d1scharges w1th and w1thout stoplogs in- i
‘-'1‘_,_:sta11ed Flgure 6. NER S : : S S

Sooa }_4 The de51gn dlscharge of 900 cfs was’ attamed at reservo1r elevatlon -
7 -639.00r 2.5 feet:lower than the design elevation. The design. dlscharge L
L ‘could: be: passed at the same reservou- elevatmn W1th stoplogs mstalled '
'__;..,ﬁto e1evat1on 624.0. S

5. W1th stoplogs 1nsta11ed to. w1th1n 6.0 18 inches from the bottom of ~.. .
: ;f.';;the hor1zonta1 structural beams in: the 1ntake structure con51derab1e e

'.133‘00 and 500 cfs., ThlS 1nstab111ty could be a source of mbratlon 1n the
‘jprototype structure T e T e e T e




.

6. Provn:lmg aeratmn under the jet by sphttmg the flow passmg over
‘the top of the stoplogs stopped the ﬂutter

1. Vertu:al columns plaeed on top of the stoplogs ehmmated the ﬂutter
_but were considered’ 1mpract1ca1 because of possible constructmn and
-.kmamtenance d1ff1cu1t1es : : :

‘_'8 Vertmal columns between the hor1zont_a1 structural beams althougn B
less effectlve also reduced the flutter. '

- 9." The: most effectlve Cross sectmnal shape for the vert1ca1 column .
 was an equilateral triangle with one‘apex truncated. The base of the

" “triangular section was placed on the downstream side of the beams with
','_-f.the apex facmg upstream F1gures 3and 9. - .

g .10 The pressures in the- 1n1et were not mater1a11y affected by the ﬂow
'j.sphtters, F1gures 6 and 10,




ACKNOWLEDGMENT

The studies described in this report were accomplished through the
.cooperation of the Spillway and Outlet Works Section of the Dams
Branch, Division of Design, and the Hydraulics Branch, Division of
Research, Moael photography was by W. M. Batts Off1ce Services
Branch.

INTRODUCTION

Little Panoche Creek Detention Dam, a: part of the San Luis Unit of the
Central Valley Project, is an_ earthfill dam located on Little Panoche
Creek about 20 m11es south of L.os Banos, Cahforma Flgure 1.

The purposes of the detention dam are to prowde a sediment trap and
prevent flooding of canals downstream from the dam. The dam is ap-
proximately 1, 440 feet long at the crest. and rises about 120 feet above:
the creek bed: The principal hydraulic features of the dam are a .
morning glory type spillway and an outlet works ‘both located near the
right abutment, Figure 2. : =

The sp111way 1n1et is a 30- foot-dlameter mormng glory structure with the i‘:i
crest at elevation 641,50, Its maximum dlscharge capacity is 3, 220 cfs
“at reservoir elevation 670.40. The splllway inlet transitions into a

2. 5-foot- diameter condmt leadmg to:a Type I hydrauhc jump stilling
basin.’ . ; I o

\\ : ;|
- The outlet works consists of a 9- foot square vertical drop 1ntake struc-—
ture transitioning into a. 6. 5-foot dlameter circular conduit leading to a
Type 11 stilling basin, Figure 2, The crest of the intake structure is at
‘elevation 590.00; the design dlscharge is 900 cfs (100-year flood) at
._reservou' elevatlon 641.50, or theé'same elevation as the. spillway crest:
At maximum reserv01r elevation 67“ 40 the outlet works de51gn CapaCIty‘
“15 1, 040 cfs, T 35 :
Prov1s10ns were made to place. stoplogs in the mtake structure as re- |
- quired to maintain a storage space for incoming: sediment. As the reser—
~voir fills with sediment, stoplogs:will be placed on the crest of the mtakﬂ
- structure to: prov1de sufficient storage: space to trap about 95 percent of

-the sedunent At is. estlrnated that 1 foot, of stoplogs must be added ap-
S 'the structure

L The model’ stud1es descrlbed herem were concerned w1th ﬂow cond1— -
- [ tionsvin the outlet works intake structure both with stoplogs removed
N _f-.and w1th stoplogs added to several representatwe elevatlons

TR
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' THE MODEL

The model ‘built to a scale ratio of 1: 15 included the intake struc—
" turé with thé trashrack and stoplog superstructure, the vertical bend,
and a short length of near horizontal conduit. The structure was:
mounted in the center cf'a 6- by 10-foot sheet metal lined box. The
“stilling bagin was not included in this investigation. The intake struc-
ture and vertical bend were constructed of transparent plastic, heat -
formed over wood molds. The trashrack and stoplog superstructure
‘stoplogs, and guide vanes in the elbow were made from wood pa1nted
‘to resist swelling. The horizontal conduit and the- ﬂow deflector in
the elbow were made from sheet metal Figure 4. '

Water was supphed to the model from the permanent laboratory water
: supply system. Mod.el discharges were measured with volumetncally
8. calibrated Venturi meters. Flow entering the model reservoir was
¢ stilled by passing it, ‘through a 6-inch-thick rock baffle. ‘Reservoir
. elevations were measured by a water column connected to an inlet
*/'in the bottom of the/model box about 3 feet {model) upstream from the
. “intake structure. Pressures were measured by p1ezometers connected
- to.open’ tube water manometers. . . . - - :
Ir g - . ot i

N B INVEST::'[GATION_;?- |
DeSCI‘lEtlon L ) T

: The 1ntake structure isa 9 foot fsquare vert;.cal drop mlet F1gure 3.

. The crest of the’ inlet is square in cross sect:.on and transitions to a

. 5-foot-diameter c1rcu1ar section in a drop ‘of 13 feet, The 5-foot~
~diameter c1rcu1a1 section contmues for an‘additional drop of 3.5 feet
to the P, C; of the vertical bend.. The’ vertmal bend, -or elbow turnsg

" the flow approxm:ately 90° and. dlverges from a5 foot -diameter to a
:6-foot 3-inch dlameter circular conduit. /The 6-foot . 3-inch d1ameter
condmt cont:.nuec" on:a near hor1zonta1 grade to the stllllng basin. {

The prehmmary{demgn 1nc1uded two types of appurtenances 1n the elbow
. to'improve flow conditions. " The first was a.deflector on the crown side -
... of the-elbow startmg at'the P, C. and. extendmg vertically downward. A
10-mch-d1ameter air-inlet pipe: ‘admitted ‘air at the base of the deflector.
: The second appurtenance was'two r1b-vane-type deflectors placed along
;. .the.crown of the?tunnel on either side.of the centerline. | These vanes
" started at.the: end of the vertical deﬂector and extended along the elbow -
‘and. 4 feet 6. mches into.the horizontal conduit; their purpose was. to
_-prevent”spmallmg;ﬂow in. the elbow and honzontal condmt




"A'51'-foot-high' reinforced concrete trashrack and stoplog structure
is located on top of the intake structure. This structure consists of
a 5-foot 6-inch square column at each corner reinforced with hori-
zontal beams between columns at 10-foot intervals, Figure 3.

- Elbow Studles _

“)

' Vertlcal flow deﬂector - The purpose of the vertlcal ﬂow deﬂector
was to provide smooth flow in.the horizontal conduit by directing the

_flow. to.the invert°of the elbow and to act as a control to establish a

' dlscharge reservoir elevation relationship. The air vent was placed
under the deflector to insure full aeration and free:flow conditions in
the horizontal conduit.  Ideally, a vertical deflector should extend
sufficiently down into the bend to establish the desired flow conditions,
but must still allow sufficient flow area to pass the design discharge
at the design reservoir elevation, (900 cfs at elevatlon 641. 5 ) '

The 1n1t1a1 vertical deflector was 72 inches long, which reduced the
- flow:area in the conduit elbow from 23, 77 square feet to 15.51 square
feet, This deflector provided excellent flow conditions in the elbow for
“all discharges tested except near 500 cfs when the flow tended to :
_spiral over the crown of the tunnel. The 900-cfs design discharge was
‘not obtained until the reservoir reached elevation 663.0, indicating that
the: de’ﬂector constiricted the tunnel-and reduced the ﬂow
For the second trial the deﬂector length was reduced to 57 inches, which”’
increased the flow area to 18.12 square feet. The flow appearance was the
same as with the jnitial deflector, but the design discharge was passed.

- .at reservmr elevatton 633. 0 about 8.5 feet below the design level

: The deﬂector was. lengthened to 63. .tnches :iecreasmg the flow area to
117.18 'square feet. Flow conditions in the elbow were satisfactory and
:the design discharge was obtained at reservoir elevation 639.0.. Al-

_.though. this elevation was 2.5 feet belov: ;,,e deulgn level, it was rea-~

. .soned that since the trashracks were not 1nsta11ed inithe model the
.. head. loss- through the racks would probably require a higher reservoir
- elevation than indicated by the: model, therefore, the 63- 1nch—1ong
‘verticil deflector was chosen for the prototype nstructure Figure 5C -
- shows the excellent flow conditions when the flow ‘is fully controlled by
‘the vertical deflector. All: subsequent tests were made w1th the 63-1nch-

ST zlong deﬂector mstalled 1n the model

_ _R1b deﬂectors in crown.--,:- Long1tud1na1 deflectors.on either side of the
‘centerline along the crown of the elbow extended: downward 16 inches-and

e ;prov1ded a 30-1nch-W1de by i6-inch-deep air passage along.the crown,"

‘Figure 3. Their purpose was.to.provide.a free air passage. along the

¥ .:}_crown by preventmg ﬂow from splralhng over the. top of the tunnel




'The longitudinal deflectors performed as anticipated and no changes

. were recommended. Figure 5B shows flow conditions in the elbew at
about a 400-cfs discharge. The flow tended to spiral over the crown -
at this discharge, but the deflectors turned the ﬂow downward toward
the invert of the conduit. : :

Co "f’rellmlnar},r Intake Structure

_ : o S o
Pressures.--Pressures were measured near the crest and in‘“the throat
of the intake structure by four pieziimeters placed on the invert side and
one on.the crown side, Figure 6. Initially, pressures were measured
without stoplogs for discharges of 300, 400, 500, and 600 cfs; stoplogs
- which raised the effective crest'l, 4, and 9 feet were then installed, and
.pressures were obtained for the same discharges. Piezometers were-
‘also installed on the inside face of the intake near the top of the stoplogs :
-at. the 1-, 4-, and 9- foot heights, Figure 6. :

_Pressure measurements with no stoplogs in place 1nd1ca ed that the low-

est pressures were equivalent to about 2 feet of water below atmospheric.
‘Pressures of this magnitude were measured at ‘the top of the inlet on the
invert side and in the throat on the crown side for discharges between -
'300 and 500 cfs. When the intake was submerged for discharges greater

"than 500 cfs, all pressures were above atmospheric.. One foot of stop-

" logs installed-on the intake structure raised the pressures in the intake

‘about 1 foot.; Pressures near the top inside edge of the stoplog were
about 1.0 to 2.5 feet of water below. atmospherm for discharges of 500 cfs
.and less; for higher dlscharges the pressures were above atmosphertc

o due to submergence L RS

All pressures were above atmospherlc for dlscharges of 600 cfs or h1gher
~with 4 feet of stoplogs installed. With 9 feet of stoplogs the pressure in
“-the top log was 1.6 feet below atmospheric with the §00-cfs d1scharge

- 'which-was ]ust prior to submergence.  All other pressures were above
.atmospheric, "Pressures at all plezometers including those in the stop-
‘logs:were near atmospheric or lower at smaller discharges. When the -

. ‘discharge was greater than 600 cfs, there was full submergence and all.
‘pressures were above atmospherlc 'The pressures were never lower '
than about 2 T, feet of Water below atmospher;c ‘

: Dlscharge capacity. --The dlscharge capac1ty of the intake structure was
‘measured for reservoir elevations up to elevation 641.5. The de51gn

dlscharge of, 900 cfs .could,be obtained at reservoir elevation 639.0. Res-

“ervoir elevations*at 900-cfs discharge were also obtained with stoplogs

‘ 1nstalled toa: height of 1, 4,:9, and 34 feet above the crest. The 900-

' _efs ﬂow was: d1scharged at reservmr elevatlon 639 0 for -all of these -~
‘-;‘condltlons ' . S o .




'.;Qeration Studies

Considerable flutter and instability of the nappe occurred at discharges
between. 300 and 500 cfs with the stoplogs installed to a height of 34 feet
above the crest, Figure 7. This flutter caused an audible rumble that
could possibly be a source of vibration in the prototype structure, and
the normally smooth water surface in the model reservoir showed small
© standing waves emanating from ihe structure.

There was a 1-foot space between the top of the uppermost log and the
bottom of a structural beam at this stoplog level. The flutter:-occurred
when orifice-type flow pa.ssed between the top ‘of the stoplog and the bot-

. tom of the horizontal beam in addition to weir flow over the top of the
beam. The weir flow prevented adequate aeration of the orifice flow
which resulted in fluctuating-pressures under the nappe and caused the
nappe to flutter. The space between the weir and orifice nappes was
areated through the stoplog slots and was at atmospheric pressure. The
flutter did not occur when the distance between the stoplog and beam was
more than 18 inches or less=than 6 inches or when the tops of the stoplogs -
and beams coincided and all flow was over the top. The fluitering action -
ceased when air was admitted under the nappe of the orifice flow. Two
alternative methods of eliminating the flutter were consideréd: (1) adjust-
ing the placement of the stoplogs to avoid the critical spacing and (2) ad--
mitting air:under the jet. Placing stoplogs to avoid critical spacing would
require as. much as 4 feet additional depth in the storage pool. This was
considered to be excessive since all runoff from a storm.is subject to
downstream water rights and if almost normal runoff is not permitted the

~ operators might be subject to 11t1gat10n Therefore, the flrst method was
‘i..‘abandoned and methods of admitting air were investigated.

Structure modlflcatlon. --The first method of a.dmlttmg air under the
grifice-flow jet was to chamfer the inside corners of the four columns of
the structure. For structural strength, a 10-inch thickness of concrete
was needed on the downstream side of the stoplog slot, thus an 8-inch,
45° chamfer was placed on the downstream corners of the columns. It

- was reasoned that the chamfers would provide adequate aeration under. _
- the jets. However, there was only slight 1mprovement in the noisy flutter-
ing condition for operatlon over the critical discharge range {300to-500 cfs}-
. since the flows merged and did not allow full aeration. However, the op- -
eration was considered sufficiently 1mproved to 1ncorporate the- chamfers
in the: prototype structure, Figure 3.

~ Air vents. --.AlI‘ condults.leadmg'to.the atmosphere-.were installed in the

' .beams and stoplogs to admit.air under the jets. The air conduits'in the

.beams did not.draw air which' indicated that sufficient air was entering
~under the jet through the: stoplog slots. The air conduits in the top stop-
logs did draw air and reduced ‘the flutter, However, .it would be very
_ r.'d1fflcu1t to-construct an:air vent system that. could be’ changed whenever,
' new. stoplogs were added so no further studles were made on: th1s method




Flow splitters. -~-The tests were directed toward developing a satis-
Tactory method of splitting the flow passing over the beam or stop-
log to allow air to enter under the jet. A vertical column centered
between the beams or on top of the stoplogs split the flow as desired
so detailed investigations were made to develop the most satisfactory
shape and location for the column,

An 8- by 8-inch angle iron, 5 feet high was fastened to the top of
each stoplog on the centerline of the opening on all four sides of
‘the structure. The apex of the angle faced upstream and the end
of each leg was even with the downstream edge of the stoplog.
The angle split the flow, almost eliminated the flutter, and did not °
- reduce the discharge capac1ty Figures 8A and C show the flow
‘conditions with this arrangement. The same angle fastened to the
downstream face of the stoplog provided even better flow conditions.
- When the angle iron was reversed, so that the vertex was on the
downstream side, there was complete aeration of the jets and the
flutter action completely disappeared. A solid triangle-shaped
column also provided good flow conditions when placed ontop of
the stoplogs with the vertex facing either direction. '

‘Although this type of flow splitter was very effective, it would in~
volve initial prototype construction difficulties and its use over the
life of the structure would be impractical since the top stoplogs

~containing the splitters would have to be removed from the structure
each time new logs were added.

The angles with their apexes up, were also placed horizontally across - -

the structure over the intake on top of opposite stoplogs. This arrange-

ment-was very effective when the flow was between the beam and the top

of the stoplog. However, when flow passed over the top.of the beam,

the nappe clung to the face of the stoplogs, indicating inadequate aera-

-~ .tion. “Although the angles spanning the siructure reduced the flutter,
'ﬂow cond1t10ns ‘were -not satlsfactory )

L ‘Another method of splitting the flow was tested by making the top
- stoplogs and the beams higher in the‘center than on the sides, in
‘the form of a peak., This mod1f1cat10n d1d not spht the flow suffl—
-c1ent1y to permit aeration.

- The next tests-were made with ﬂow sphtters mounted on the beams
* ‘rather than on the stoplogs. They become an integral part of the

o structure, and will not need to .be moved when stoplogs are added.

‘) The initial trial was with flat plates fastened on the downstream side
. of the beams. Twelve-inch-wide by 1-inch-thick plates were placed .

st




on the.centerlines of the openings, extending 30 inches above.and
18 inches below the beam, Although the plates were very effective
in splitting the flow and a110w1ng full aeration under the Jets they
reduced the d1scharge capacity.. :

Next, 8- by 8-inch angle irons w1th the vertex facing upstream, were
placed Vertlcally in the.opening between the beams, Figures 8B and D. ‘
The flow did not split-as well as when the angles were mounted on the
‘stoplogs. The portion of the flow passing between the beam and the
stoplog. merged on the flat surface on top of the stoplog downstream
from the angle, which prevented aeratlon under the nappe.

‘The next flow" sp]_ltttar was a vert1ca1 column with anreq’u’ilateral tri- - _
angle cross section 12 inches on a side.  The column extended between
‘beams in the center of: the opening with.a flat face upstream and the
vertex even with the downstream edge of the beam. The performance
was excellent with this flow splitter, and it provided full aeration under
. the nappe _no ﬂutter in the“jet, and no.reduction in the d1scharge
: capac1ty e

S
W

A vert1ca1 column w1th a 12-1nch -square cross sectmn was also tested
" with equal but not better, results : :

- :Recommended De51gn

The recommended flow splltters were vert1ca1 columns mounted between .
- beams, in'the centers of the openings on.all four sides of the structure,
Figure'3.. 'Incross:section the splitters were. equﬂ.ateral triangles,
- " 12'inches on.a side. For structural reasons, the apex (facing upstream)
- was truncated to a 4-inch-wide flat surface and the other two corners
““had 1-inch chamfers. The 12-inch-wide. base was’ even w1th the down-~
'- stream or; mslde edge of the beam :
"'--Observatlons were made with 6— 12- and 18-inch openings between S
> “the: top of the’ stoplogs-and .the- bottom of the two.center beams that were | .
~.22.,5.and 35 feet above the crest. Flow appearance and stablhty were -
“‘excellent at-all times, There was.no 1nd1cat10n of ﬂutter in the ]et or -
) ?:v1brat10n of the. structure Flgure 9, :

. ,There was a" sllght rumbhng sound commg from the structure with the '
. -~ 18=inch- opemng, but it-was determined that it was caused by the. air-
Lo .-j:-and water mixing during the vertical drop. The flow splitters were =
-femoved while the- model was operating:at: 400-cfs discharge; 1mmed1ate1y
the’ rumble increased, the. nappe of'the jets started to.flutter, .and:a'né-". . .
ticeable vibration: was set up.inithe structure; the-vibration was: suffl-— T
1ent1y.strong to cause standlng waves to form on the water surface ‘




surrounding‘the structure. When the flow splitters were replaced
the smooth, quiet flow resumed. -

.'Pressures. --Pressures were measured with the recommended flow
splitters installed in the structure. The piezometer locations were’
-identical to those tested in the preliminary design, Figure 10. The
_pressures were measured for four discharges with stoplogs installed
to1l-, 4-, 9-, and 34-foot levels. The lowest pressure, -equivalent
to 1.70 feet of water below atrnospherlc was measured in the top stop-
log with 34 feet of stoplogs installed, and at a dlscharge of 600 cfs ;
Flgure 10.

a ,Dlscharge capac1ty ~~The- add1t10n of the recommended ﬂow splltters
‘slightly reduced the capacity of the structure. The design discharge
of 800 cfs was obtained at reservoir elevation 639.6, Figure 11. This
 wasg about 0. 6 foot higher than that observed without the splitters and
" about 1.9 feet below the' design limitation of elevation 641.5.  The
'900-¢fs discharge ;was obtained at reservoir elevation 639.6 for all

- levels.of. stoplogs. The maximum design discharge of 1,040 cfs was

_ passed at reservoir elevation 664 0, or 6.4 feet lower than the eleva-
-tion.used: for design: purposes.. The design-and measured discharges
' agree ‘well within:acceptable 11m1ts of measurement and computatlon

. inac curaﬂe S
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Figure 4
Report Hyd-560

PA05-D+54358

Note: Rib deflectors in crown of elbow not installed.
Vertical deflector in place.

LITTLE PANOCHE CREEK DETENTION DAM
Outlet Works - Intake Structure

1:15 Scale Model




Figure 5
Report Hyd-560

Q = 400 cfs

PB05-D-54361 PBO5-D-54362

Q = 600 cfs
No stoplogs Stoplogs to 34 feet

LITTLE PANOCHE ChEEK DETENTION DAM
Outlet Works - Intake Structure

Flow in Recommended Elbow

1:15 Scale Model
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Figure 7
Report Hyd-560

PR05-D-54363

No stoplogs

PA05-D-54365 PB05-D-54366

C 34 feet of stoplogs D

Discharge = 400 cfs Discharge = 600 cfs
Note depressed jet

LITTLE PANOCHE CREEK DETENTION DAM
Outlet Works - Intake Structure

Flow in Preliminary Structure

1:15 Scale Model




Figure 8
Report Hyd-560

Paos-ﬂ-“m

PB05-D-54374

Discharge = 270 cfs

PgOs-D-E4375 g ‘ 3 PB0S-D-54376

D
Discharge = 400 cfs

Angle irons fastened Angle irons fastenetl
to stoplogs to beams

34 feet of stoplogs in place

LITTLE PANOCHE CREEK DETENTION DAM
Qutlet Works - Intake Structure

. Angle iron flow splitters in intake structure

1:15 Scale Model




Figure 9
Report Hyd-560

PB05-D-54368

400 cfs 600 cfs

34 feet of stoplogs installed
1-foot opening between stoplog and beam

P00S-D-84370 'Y R ; e ' Pa05-D-54372

250 cfs 400 cfs 600 cfs

43 feet of stoplogs installed
Stoplogs extend above beam

LITTLE PANOCHE CREEK DETENTION DAM
Outlet Works - Intake Structure

Flow with recommended flow splitters

1:15 Scale Model
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CONVERSTON. FACTORS—BRITISH TO METRIC THITS OF MEASTREMENT - . -

The following conversion factors adopted by the Burean of Reclamaticp are those publiched by the American Soclety for
Testing.and Materials (ASTM Metric Practice Gulde, - Jamary 1964) except that additional factors (») commonly used in
" the Buresu have been edded, : Purther discussgion of definitioms of quantitiea erd urits is given on pages 10-11 of the
ASTM Metric Practice Guide, ' . .

- ‘The metrie units and comveraicn factors edopted by the ASTM mre based on tts "Internaticpel System of Units" (desigrated

SI.for Systeme Internaticral d'Unites), fixed by the Internatlonsl Commifiee for Weighis end Meamures; this system is

- also Ynown as the Giorgl or MESA (meter-kdlogran (mass)-second-ampere) Eystem, This gysten has heey silcpted by the

Interpaticoal Orgamizaticn for Standardigation in IS0 Recomendation R-31. . . L . .

“The metrie techrical urdt of force is the kdlogram—force; thim'is the force which, when applied 10 a body having & .
wass of 1 kg, glves it an acceleratian of 9.80665 m/sec/eee, the standard acceleraticn of free fall toward the earth's
copter for mew level at 45 deg lstitude, - The metric wmit of foree in ST unite is the newton (N}, which 1s defired as
that foros mhick, when spplied to 2 body having e pass of 1 kg, glves it-an ecceleratian of 1 m/Bec/Beo, These units
mst be distinguished from the (incemstent) locel weight of a body having o mass of. 1 kg; that is, the weight of a
body 18 that foroe with which a body is attracted to the earth ard is. equal to the mass of & body rultiplied by the
aceceleration due to gravity. However, beasuse it is general mractice to use Ypound” rather than the techrically -

. correct term “pommd-foree,’ the term "kilogran' {or derived mmes undt). has been used in g guide instead of "idlogram—
fouree™ in expresmding the conversion ractors for foroed. The newtop wndt of force will find inereasing use, and is8
easential in 5T undte, - P ’ . T . :

4 s 4 a2 e 2 4
A I Y

: 65,4516 {exactly) .-
929,00 (exastlyhe, .,
- . 0,092903 {axactly

0.836127 ...,
Q. L0560% ..

ULV VLL T Toleemss L L.
Cubic MB. ; L DTEESSS L,

!'l\ﬂ.d cAmes (B..S.) .. K h . e e Y, . Cutde cm-r.in'l-e_ral

B ters -

‘Cubic declmeters
Liters - - |
Cuble centimeters
Liters = ... - .
Cublc centimaters: = -
Cubic decimeters -
"LAters - -

Cuble pwtera - -
Cubie decimetors
Liters ’ ’
‘Liters

Liters .- . ..o
Cubic meters , ..
Iiters = -

Liguia plats (U.3.)

.5 Cuble: feat . .
.Cubie yards
fk.re-‘-i'qet ate

i 1,233
1,230 500

B P T B R T N PR R R
R T R A L B )

hiee e e aa wn
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ABSTRACT

¥ -A 1:15 acale ‘model orthe inlake structure of Lxr.tle Panoche Creek
- outlet works indicated certain modifications necessary to finprove

* flow conditions,” A vertical deflector at the erown of the elbow was

“dimensioned to act as'a control so that the design flow of 900 efa .
eould be discharged at the desipn regervoir elevation. Vertical flow
"sphtters, with a cross section similar to a truncated triangle, were
" placed between the horizontal structural beamas of the trashrack-
" gtoplog structure to allow.aeration under the jets flowing over the
- stoplogs. . This eliminated a flutter and rumble in the intake that
““occurred when the stoplogs were inatalled to within 6 to 18 in. of
.the beams. Pressureg in the throat and elbow of the intake wele
.“near atmospheric or above at sll flows. The design discharge was
' attained nt the design reservoir elevation with’ stoplogs mstalled to
"any height up to 34 feet above the crest )

ABSTRACT

A 1:15 ‘scale madel of the intake atructure of thtle Panoche Creek

.. outlet works indicated certain modifications necegsary to improve -
% flow conditions. A vertieal deflector at the crown of the elbow was

" dimensioned to act as a control so that the design flow of 900 cfs
.i:‘could be discharged at the design reservoir ¢tevation,. Verticel flow

- splitters, with a cross section eimilar to & truncated triangle, were

- placed between the horizontal structural beams of the trashrack-
gtoplog ptructuré to allow aeration under the jets flowing over the
/atoplogs.” This eliminated a flutier and Tumble in the intake that

" oceurred when the stoplogs weve instailed to within 6 to 18 in. of

© "theé beams, ' Pressures in the throat and elbow of the intake were

" near atmospheric or above at all flows. - The deaign discharge was
<" atteined at the design reservoir clevation with stoplogs inltaned to’
RS any height up to 34. feet above the crest, .

ABSTRACT

A 1:15 scale model of the intake structure of Little Panoche Creek
outlet works indicated certain modifications necessary to improve
flow conditions. A vertical deflector at the crown of the elbow was
dimensioned to act as a control so that the design flow of 900 cis
could be discharged at the design reservoir elevation, Verticzl flow
aplitters;  with a cross section similar to a truncated triengle, wers
placed between the horizontal structurat beams of the trashrack-
stoplog structure to allow aeration under the %ets flowing over the
stonlogs. This eliminated a fluttéer and rumble in the intake that
occurred when the stoploga were installed to within 6 to 18 in. of
the beams, Pressures in the throat and elbow of the intake were
near atmospheric or above at all flows.: The design discharge was
attained at the design reservoir elevation with stoplogs inatalled to

any height up to 34 feet above the crest,

ABSTRACT

A 1:15 scale model of the intake structure of Little Panoche Creek

outlet works indicated certain modifications necessary to improve

flow conditions, A vertical deftector st the crown of the elbow was
dimensioned to act as o control so that the design flow of 900 cfa

~ could be discharged at the design reservolir elevation. Vertical flow

splitters, with & croaa gection similar to a truncated triangle, were
placed between the horizontal structural beams of the trashrack-
atoplog structure to allow neration under the jets flowing over the
stoplags., Thia eliminated a flutter and rumble in the intake that
occurred when the stoplogs were inatalled to within 8 to 1B in, of
the beems, Pressurea in the throat and elbow of the intake were
near atmospheric or above at all flows.. The design discharge wae
attained &t the dealgn reservoir elevation with stoplogs Instolled to
any height up to 34 feet above the crest.
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