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ABSTRACT

Hurapherys, A. 8., and Bondurant, J. A. 1977. Cast-in-place. 2-foot concrete

trapezoidal flow-measuring flumes. U.S. Department of Apriculture Technical
Balletin No. 1566, 43 pp., 12 illus.

Procedures are presented for casting 50-ft3/sec trapezoidal water measure-
ment fHumes in 2-foot bottom width lined and unlined ditches. Drawings and
construction details for the concrete forms used are also presented. Flumes in-
stalled in concrete-lined ditches require about 13 man-hours and cost about 8230.
Flow can be determined for both free and submerged flow conditions from rating

tables with depth measured in a stilling well or with a sloping gage on the flume
sidewall.

KEYWORDS: Water mesasuremend, Trapezoidal fumes, Water-measuring
flumes, Irrigation, Irrigation systems, Water distribution systems.
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CAST-IN-PLACE
2-FOOT CONCRETE TRAPEZOIDAL
FLOW-MEASURING FLUMES

By A. 8. Husmpruxerys and J. A. Boxpunawt, ARS agricullural eagineers’

INTRODUCTION

Water measurement is essential for complete
water resource utilization and for the efficient
operation and management of irrigation distribu-
tion systems. Water measurement has slways been
important, but regulations now require water mens-
urainent in many channels that do not have flow-
measuring devices.

Trapezoidal flumes have several desirable fea-
tures for measuring flow in open channels. They
have low head losses and provide acceplable ac-
euracics under relatively high degrees of submer-
gence compared to weirs and other flumes. Their

shapes correspond to most irrigation ditches; they
do not obstruct trash in the water, and they can
easily be cast into existing concrete-lined ditehes.

Procedures are available for installing and oper-
ating cast-in-place trapezoidal flume No. 1 (ASBAE
Standard designation 0.4 (1:1)-1.0 (1:1}) ® in stan-
dard slip-form-lined ditches with a 1-foot bottora
width.” Many of thesec small flumes have been In-
stalled 1n farm ditches and are providing good ser-
vice. This report describes the construction and
operation of & larger flume for installation in lined
or unlined ditches with 2-foot bottom widths.

FLUME DESIGN AND OPERATION

Trapezoidal flume Ne. 2 {1.00 {(1.25:1} —20
(1.25:1)} has & 1.0-foot bottom throat width, 2.0-
foot approach floor width, and 1.25:1 sidewall
slopes.’ The complete flume dimensions are shown
in figure 1. The range n flow measuring capacity is
0.33 to 52 cubic {cct per second. The flume can be
constructed with less depth for smaller design Jows.
The discharge for both free and submerged fiow is
presented in appendix table 1 for flow depths meas-
ured in the vertical direction and in appendix table
2 for flow depths measured along the sloping
sidewalls,

The fumes are most accurate (=5 percent) if
operated under frec-flow conditions. Free flow exists
when submerpgence is less than 75 percent, whers
submergence is defined as the ratio of the down-

'"USDASARS, Snake River Conservation Rescarch Cen-
ter, Kimberly, Liadho B3341

TARAT Standard: ASAE 5339.1. Amer. Soc, Agr. Engin,,
St. Joseph, Migh.

stream flume depth to the upstream fAume depth,
fufhy, in percent. When the channel slope is very
small, the Humes must be raised above the diieh
bottom in both lined and unlined ditches to provide
frec flow. The minimum channel slopes for different
free flows in lined ditches are given in figure 2 at
AY = 0. Most irrigation diteh slopes are less than
these minimums so that most flumes must be raised
to maintain iree flow.

The required flume clevation, aY, is the dif-
ferenee between the normal downstream depth and
0.75 h, {fig. 1). Fluwe elevations for various lined-
ditelr slopes and design flow rates are determined
lroin figure 2, Normal depth in the diteh can be

*Boxnurant, J. A, AL S, Hosreieeys, and A, R. Rosin-
HON. CABT-IN-PLACE CONCRETE TUAPEZOIDAL MEABURING FLUMES.
Us. Depl. Agr., Agr. Res. Serv. ARS 41-155, 16 pp. 1968,

"Ropixsox, A, L. Trare20ida, FLUMES FOR  IRRIGATION
ciuannens. U8 Dept. Agr, Agr. Res. Serv. ARS 41-140,
15 pp, 1868.
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CABT-IN-PLACE CONCRETE TRAPEZOIDAL FLUMES 3

determined by observing the existing design flow or
from figure 3 for lined ditghes. Flume elevation for
the maximum design flow is more than adequate for
all smaller fows. The flumes should be raised only
the amount necessary to assure free flow to conserve
elevation head, minimize downstream turbulence
and ercsion in unlined ditches, and eliminate the
need for extra freeboard upstream from the flume,
Minimum freeboard should not be less than 4
inches at the maximum design flow.

Flow can be determined with a single depth ob-
servation, h,, for free-flow conditions. When suffi-
cient head is not available far free flow, good flow
measurement (£ 5 to 7 pereent accuracy) can still
be obtained with the flume operating up to 95 per-
cent submergence. However, a second staff gage is
required at the downstream, R, location, as shown
in figure 1. Flow depths at both the &, and h, loca-
tions are required to determine the discharge from
the submerged-flow portion of the rating tables.

Steady state fow in most ditches that have mild
or relatively flat slopes is deseribed as normal flow.
Critical flow cccurs on somewhat steeper slopes, is
unstable, and should be avoided. When the flow

velocity is greater than the eritical velocity, the
flow is supercritical. Supercritical flow occurs on
steep slopes and, sometimes, immediately down-
stream from undershot-type turnout or diversion
structures. The transition from supercritical fo sub-
critical or nermal flow occurs with a hydraulic
jump. The flow upstream from a flume must be in
the subcritical range.

Although supercritical velocity is seldom en-
countered, when it does oceur, subcritical flow must
be established above the flume. This can be accom-
plished by elevating and extending the approach
section, installing blocks in the upstream channel,
or creating 8 hydraulic jump by other means to
convert the flow to suberitical. The conversion
should oseur far enough upstream so that turbu-
lence and “bulking” from air entrainment are dis-
sipated before the flow reaches the flume. When
supercritical flows are encountered, additional free-
board upstream from the flume also may be re-
quired. Figure 3 may be used to determine whether
normal flow in a lined ditch is st or near critical or
supereritical.

The flow should approach the flume in a straight
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path and be reasonably smooth and uniformly dis-
tributed across the width and depth of the appreach
channel. The flow should be relatively free from
turbulence and edclies that might oceur below a
contrel gate. Observe the flow pattern for distur-
bances before installing a flume in an existing ditch.

FORM

It is not practical to make an integral “inside”
form like that for the smaller trapezoidal flume
No. 1% because of the required size and the magni-
tude of the uplift pressures. Instead, individual
forms are used for the throat and for converging/
diverging and approach/exit sections. The forms
can be constructed so that they are reusable.

A reusable form for the throat consists of two
vertical end sections, each having metal screeding
surfaces and holes for steel reinforcing rods. The
sections are bolted together with spacers at the
ends and bottom. The single rebar (steel reinfore-
Ing rod} in the bottom of the form with the bolts on
each end becomes part of the flume, and a new one
is needed for each flume installed. Each section is
individunlly removed after the flume throat is
poured,

The form for a lined ditch may need an extension
plate on the bottom as shown in figure 4 so that the

*See footnote 3.

r - e
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Flow depths can be determined most sccurately
with a stilling well and hook gage. Where surface
ripples make reading a staff gage difficult, a tem-
porary baffle or perforated shield can be used while
making the reading.

DESIGN

form can be raised for different values of AY.
Tlumes poured in lined ditches with this form have
& minimum raised elevation, AY, of about 2%,
inches without the extension plate. Most flumes
need to be elevated a greater amount for free flow.

For flume elevations up to about 4 inches, wood
strips nailed to the bottom and sides of the lined
diteh, as shown in figure 3, can serve as forms for
casting the converging/diverging and approach/exit
sections. For larger elevations, forms sueh as the
one shown in figure 6 can be used. If wood strips
are used as shown in figure 5, sereeding is essier if
a narrow-edge screcding guide is fastened to the
wood as shiown in figure 6,

The throat form for & flume to be installed in an
unlined ditch is similar to that for a lined ditch
except for the bottom, which docs not have to fit
into a fixed ditch section. Construction detsils for
this form are shown in figure 7. The form for cast-
ing the converging/diverging and approach/exit
seetions in an unlined diteh is shown in figure 8.
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Frouns 5—Forms in place for costing the Aume in g lined dileh. The fial wood steips are used Lo form the approuch and
end sections where the Aume is Lo be elevaled only w smull distance above the diteh botiom. Those should have anrrow-
cdge sereeding guides as shown in figs. 6 and 8 to [neilitute screeding.
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FLUME INSTALLATION

Lined Ditches

The diteh seetion chosen for the Aume should be
of sound concrete; eracked scclions and poorly
drained vr olher arcas susceptible to frost damage
should be avelded. The Aume site should be
thoreughly cleanced to ebtain a good bond between
the existing concerete and the cast flume. Moss and
dirt aceumulations, as well as loose ccment par-
tivles that would interfere with bonding, ¢an usu-
ally be removed with a wire brush. Cleaning is
ensier il a small amount of water is flowing in the
diteh. The conercte surface in most lined ditches is
rough enough so that seart{ying is not needed to
obtain » rood bond.

Flumes with relatively large raised clevations,
AY, ean eruse ponding in the ditch upstream from
the flume, IT turnouls or olther means are not avail-
abie for draining the ditel, it may be desirable to
provide drainage to prevenl ponding, particularly
i the winler. This can be done by installing a 2-
inch pipe on the original diteh bottom through the
entire flume leugih, The pipe ean be plugged or
capped on the vpstream end when oot in use,

After the diteh lining has been eleanced, the lorm
for the throat section is placed in the ditch, The
form is centered using a taul string, as shown in
figure 5, in relation to the ditel both upstream and
downstream from {he flume. The form s leveled in
bolh direetions and brought (o the desived elevabion
using the A} extension plates and/or shims. Since
the flume thront is the cunbrol seetion, it must be
aceuralely leveted and alined. The side stope should
also be cheeleed. However, if the Torm is consbrueted
accurately, the side slope should Le correet when
fhe form is leveled.

Affer the form s develed and alined, 16 is held in
place wsing wood  stakes deiven Jate the earth
hank and ‘or wood steips fastened to the difeh lining
with conerele nnils. Reinforeing steel is placed as
shown in figure 5 after the Torm is seeured in place.
Rebars 42 inclies Tong provide G-ineh embedment,
lengths on enel end o develop Tall bond. The rebar
ends extend through holes in the form for bonding
fo the adjoining seetions, whieh are east ater.

Type TT cemenl s reconumended, unless the soil
sullele coneentration is 0.3 percenl or greafer, in
which ense type Voshould he used. e conerele
should welieve a 28-day compresaive steengih of
3,000 pounds per square ineh for average exposure

conditions of 20 to 80 [reese-thaw cycles per year,
aud have & cement conlent of 5% boags per cubie
yvard.® For severe exposurc conditions exceeding 80
freene-thaw eyeles, GL4 bags of coment should be
used. Atr entrainment should be used for average
angl severe exposure conditions. A relatively stiff,
2- to 3-inch slump conerete mix is required. The
amount of conerete needed for eaeh section is given
in (able I for a full-deplh finme. Conerete volumes
required for cach additional inch of flume clevakion
above 2%, inchies also are shown in the table.
Volumes for approach secticns longer than 3 ft
need to be proportionately greater.

Tanue 1.—Volume of concrewe for flumes

Converging  Approach
Throwt and diverg-  wndd exit

seelion ing geetinns  seclions  Potul
e "ubie Cubic (ubie
Jeet Jeet Jeal Seet
{Culric
yeris)
IFlume enst in
lined diteh:
Mintmum Ayme
elevalion' | ., . 13,1 210 i0.2 $4.3
(L7}
Laneh ndditional
inch of flaime
elevation?oo__ 2.1 4.3 1.9 1.3
(@)
Flume enst in un-
fined ditgh2 o __._ 0.5 270 a9 02,3
(2.2

LY =390 inches.
2 3-11 approsch section.

The diteh lining should be moistened belore plac-
ing the vonerete. “Fhe boltom is poured firgt, and
the fresl concrele i wereeded up (he slope using the
metal angles on the form as sereed gaides. After
serecding, final touehup nd simoutbing ean be done
by hand-{roweling, Exeessive troweling should be
avoided Lo preveal “shunping” of the eonerete on
the sides, xaet threoat dimeasions should he main-
latned, A euring compound should be applicd im-
medinfely Care s
needed fo prevent the curing agent from getbing on

after finishing  cach seclion.

* Far welthbwonnd conerete design infurmation speeili-
eattans see ASAR Standard - ASA L 5289, “Canerete alip-
forme eand and ditel bngs,” Aer. Sae. Agr lingin., St
Joseph, diclr
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the edge of the casting where it could interfere with
bonding of subsequent sections.

The forms should be left in place 12 to 24 hours
to allow the concrete to develop enough strength so
that it will not be damaged when the forms are
removed or when installing the adjoining vouverg-
ing and diverging sections. The forms are separated
by unbolting the spacers, and cach side is removed
individualiy by sliding it off the reinforeing rods.

Alter the threat forms are removed, the converg-
ing and diverging sections are poured. Each side of
the poured threat section serves as a form for cne
of these sections. Steel reinforeing was used only in
the throat section for the flume shown in figures 5
and 9 beeause of the small amount of fAume eleva-
tion, AY. However, for thicker converging/diverg-
ing and approach ‘exit sections where AY exceeds
4 to 5 inches, it may be advisable to use additional
reinforcing steel.

All forms are sct level with the throat and are
alined with the throat and the ditch upstream and
downstream with a taut string and are held in place
with concrete nails. End forms consisting of wood
strips, sueh as those =hown in figure 5, can be ac-
curately set to the exact cross seetion by measuring
the top width at a given clistance up the wall with
a tape. The conerete is poured and finished the
same as for the throat seetion. Serceding is more

Fisene 9 —-Comploted  thront and  converging/diverging
sectiong of o Awme east in o lined diteh, The end forms
wre in plree (or easting the approwch and exil soclions
{see Ng. 6 {or sereeding puicdos {o uge with these forims).
Note the ewrpentor’s lovel and templale used as an aid in
setting the forms Lo the earreel side slope.

difficult because the converging and diverging sec-
tions lie at an angle to the plane of the ditch lining.
Short, screeding strokes ave used with a short screed
board working at an angle up the slope. Care must
be taken not o scuff or damage the edges of the
throat scetion while using them as screeding guides.

Forms used for casting the converging and di-
verging sections can be used lor casting the ap-
pproach and cxit scetions of the flume. They are set
in place in the same manner. To minimize turbu-
lonce at the stafl gage, the approach section needs
to be longer as the flume elevation is increased.
Recommended lengths are:

Length of
Flume clevation, AY approach section
Inehes Feot
0-3 3
4

5
G or grester

A template or dummy gage, the same size 45 the
slafl gage, can be used Lo [orm a recess in the con-
crete for the stafl gage(s). The template can be
placed during the concrete finishing operation and
left in plaee until the end forms are remaved. The
stulf gages may be attached to the flume sidewall
with conerete anchors or a waterproof cement. If
they are cemented, wax-type curing agents must
first be removed from the gage area.

The page should be accuvately ‘“‘zerced” ard
placed exactly on a 1.25 to 1.0 slope. Gage place-
ment error can be minlimized by installing the gage
so that the sloping depth reading lor a specific flow
within the expected flow range is exactly the cor-
responding vertical distance above the flume bot-
tom. This can be easily done by placing n metal
template of fixed height in the throat scetion and
transferring its exact elevabion to the corvesponding
point on the sloping gage with a straipht edge and
level. When this procedure is used, depth measure-
ments are most accurate in the expected flow range
where the gage is seroed. When the gage is zeroed
from the bottom, the effeel of placement error pro-
gressively Inereases with cdepth. Even very small
deviations from the exact slope can resull in errors
of 8 pereent or more in the low flow range. Conven-
tional 2%4-inch-wide cnameled-iron gages can be
used.

Because of the abrupt AY rise at the upstream
end of the flume, a transition from the original lin-
ing to the vaised end of the approach seetion should
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be provided. This can be free-formed or hand-
troweled and helps to give o smoother water surface
at the gage.

Precautions should be taken bo prevent fresh con-
crete from frecaing. The ditch lining on which the
flume 15 cast should be above freezing temperature
at the time of installation. The concrete should be
proteeted from freczing for at least 3 days. Protec-
tive measurcs include heating the water and apggre-
gate and covering with canvas, plastic, and/or
loosely piled hay or siraw.

Unlined Ditches

Flumes may be installed in unlined ditches or in
an unlined section of a diteh that is to be lined,
using procedures similar to those used for lined-
diteh installations, The subgrade should be ex-
cavated to the elevation needed to raise the Hume
the desired amount above the diteh invert and also
provide [or n minimuro floor thickness of 3%
inches. The subgrade {or the flume should be level
It is advisable to hand-trim the subgrade at the
flume site to prevent overexcavation. The flume
should be installed on undisturbed soil, If the soil
has been disturbed, it should be settled by water
and compacted to its original density.

The throat form is cenfered and alined in the
ditch, brought to the correet elevation, and leveled
in both directions. This 1s casier {o do if the form
is rigidly braced to maintain the correct dimensions
before placing in the ditch. The end [orms for the
converging and diverging seetions can be placed at
the same time. They are set level with the throst
seetion. The subgrade should be moist before pour-
ing the conerete. Table T shows the amount of con-
erete necded for a Aume cast on & level, raised sub-
grade with a 3%.-inch floor thickness in the ap-
proach and exit sections and without cutofl walls.

After pouring the throat section, the concrele
shouid cure 12 to 24 hours before removing the
throat forms. Reinforeing steel for the converging
and cdiverging sections is then placed as shown In
figurce 10, affer which {he concrefe for these sections
is poured. The eompleted flwme seetion is shown in
fgure 11. Beeanse of slownstream conditions, this
purticnlar flume did oot require clevating faY = 0).
Therefore, the adjoining diteh lining seetions served
as both the approsch and exit scetions for the
flume.

The by, slafl gape was placed at the required lo-
cation in Lhe approach difeh section. If the fume

PN-5TH
Figune 10.—Completed throat section of a flume in an un-
lined diteh prior to easting the converging and diverging
secbions.

PN-5755

Frovue 1 -—Completed Bume seetton i an unlined dileh.
The adymning diteh Tonng will seeve as the approach and
exit seetions of the fluine.

hael been vaised, or if the diteh were not {o be lined,
the appromeh and end sections would have been
added Lo eomplele the installation. I the diteh is
not lined al the time {he flume is installed, cutoff
walls wre needed on each end of the flume. Rein-
forving steel mesh can be used in the approach and
oxit seetions when they are cast individually as part
of the flume.

Stilling wolls for water stage recorders can be
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installed as shown in figure 12. The flume and
recorder well are connected by a pipe finished flush
with the inside of the flume. The pipe can be in-
stalled either at the same time that the approach
and exit sections are poured, or later, and is located
as shown in figure 1.

A floating raft upstream from the flume, as shown
in figure 12, can be used o smooth a rough water
surface and makes reading the gage easier.

PN -5766

Figure 12—Completed trapezoidal Aume with stilling well
and recorder.

DEPARTMENT OF AGRICULTURE

COST

Installation cost for a full-depth Bume with a
6-foot approach section and the floor raised 6 inches
in 2 lined diteh is approximately $230, based on
January 1977 prices. The same fume cast on a
raised subgrade in an unlined section of diteh with-
out cutoff walls costs approximately $200. Costs
are apportioned as follows:

Flume Flume
in lined in unlined
ditch ditch
Concrete (334 and 23{ yd?
@831/ yd®y L __ £116.25 % 83.25

Reinforeing steel (34 in X
200 £t rebar and GO ft2

The forms cost approximately $260 for a lned
ditch flume and about $310 for an unlined ditch
flume, if constructed separately. The lined-ditch
throat form c¢an be modified by adding an extension
en the bottom so that it also can be used for both
flumes. Because of the necessity to pour the flume
in sections, the labor is extended over a 3-day
period. Experienced workers should require less
time than the 64 hours shown for & two-man crew,

Form prorated cost_ ... __._____.._ 14.00 16.50
Labor (13 hy @ 85/hr)y___________ 65.00 65.00
Miscellaneous (guring com-
- pound, stafl gages) . ._.________ 10.00 10.00
Total ... . $231.25 8202.75
SUMMARY

Concrete trapezoidal measuring flumes cast in
existing slipform conerete-lined or unlined ditches
provide economical and accurate water measure-
ment. Procecures are presented for casting 50-ft2/s
capacity Fumes in 2-ft boitom lined and unlined
ditches. Flumes installed in standard 2-ft, bottom-
lined ditches require about 13 man-hours and cosgt

about $230. Free-flow operating conditions permit
flow measurement accuracies of == 5 percent with
well-constructed flurnes. With limited head condi-
tions and flumes operating partially submerged,
good flow measurement ascuracy can still be ob-
tained. Recorders can be readily installed with the
flumes for continucus flow records.
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APPENDIX

Conversion To Metric {SI)* Units

Conversien te the metric system of measurements
in the United States is expected to oceur sometime
within the next few years. The following conversion
factors are included for the benefit of irrigators
and others who will be using this publication:

To Convert— Multiply— By—
Inches to millimeters inches 25.4
Inches to centimeters inches 2.54
Feet to centimeters feet 30.48
Feet to meters fect 0.3048
Cubic feet to cubic meters cubig fect 0.02832
Cubic yards to cubic meters  cubie yards {.7646
Feet per second to fcet per

meters per second second 0.3048
Cubic feet per second to cubie fect per

liters per second second 28.317
Cubig feet per second to cubic feet per

cubic mefers per second second 0.02832
Acre to hectare BCTE 0.4047
Acre to square meters acre 4,047,
Acre-inch to eubic meter acre-inch 102.79
Acre-fool to cubic meter acre-foot 1,233.48

Flow Tables

The discharge for both free-flow and submerged-
flow conditions with the flow depth measured in the
vertical direction is contained in appendix table 1
for the flume's design flow range. The corresponding
discharge with depth measured along the sloping
sidewulls is contained in appendix table 2.

The free-fow discharge shown in appendix table
1 was computed from the equati~n

Q:C+Cx hg.s '}"Cz hv—f‘
Cs R + Cy h2 4 Cg h2S

where

@ = free-flow discharge, in cubic feet per second

"8I = Bystéme International d'Unités.

hy == head measured vertically at the h; flume
lacation, in feet

¢ =—0.07
C,= 0.6953
Ca == —2.6269
C,= 7.8721
C, = —4.4588
Cs= 5.08%4
Bubnierged-Aow discharge was determined from
Qa = KQ
where

¢} = submerged-flow discharge, in cubie feet per
second

K —correction factor for different degrees of
submergence (h,/h,} determined from

K —5.1649 — 16.8116 (h,/h;) +
22,7857 (h./h;}* — 10.4065 (h./h.)?

where

h, and h; are downstream and upstream flow
depths, respectively.

Discharges shown in appendix table 2 were cal-
culated from the same equations with

h, =0625 h,
where

iz is the sloping gage depth
The free-flow discharge equation in metric units is
@m = —0.002 4 00357 A2® — 0244 h, +
1.3247 133 — 1.359 h2 4 2.8098 hZ®

where

G = free-flow discharge, in cubic meters per
second

hy == vertical depth at the k, flume location, in
meters.



Table l.--Free- and submerged-flow discharge (cubic feet per second) with water depths h,] and h4 measured vertically
for trapezoidal flume No. 2 (2-ft bottom approach width, 1-ft bottom throat width, and '1.25:1 sidewall)

H1

(FT)

0.20
0.21
0.22
0.23
0.24

0.25
0.26
0.27
0.28
0.29

Free
Flow

(CES)

0.33
0.36
0.39
0.42
0.45

0.48
0.52
0.55
0.59
0.63

s ukb merged f£:1l ow (CFS): H4(FT)

0.14  0.15 0.20 0.21 0.22 0.23 -0.24 0.25 0.26 0,27

0.48
0.54 0.51
0.59 0.57 -0.5%

f 1 ow (CFS): H4(FT)

0.21  0.22 . ( 0 0.31 9.32 0.33 0.34 0.35 0.37

0.66 -0.65
0.70

0.78

0.85 0.81

0.92 0.89

0.99 0.96 0.89

oy
B A
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=
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Z
)
Z
:
2
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http:0.95-0.94

Free Submerged f 1l ow (CES): H4(FT)
H1l Flow = : : ——
(FT) (CFS) .0.28 0.29 . . 0.33 0,34 0.35 0:.36 0.37 0.38 0.39 0.40 0.41 0.42- 0.44 0.45 0.46

0.40 1.11 1.10 1.10 . 1.07 1,05 .03 1.00 .97 0.93
0.41 1,16 1.15 . . 1.12¢ 1.11 .10.1.08 .05 1.01
0.42 .21 . . 1.18 "1.17 160 1.14 .12 1.09
0.43 .27 : 1,24 1.23 .22 1.21 .19 1.17
0.44 .32 . 1.30 1.29 .28 1.27 .26 1.24

0.45 .38 k . 1.36. 1.35 .35 1.34 .32 1.31
0.46 .43 1.42 1.41 1.40 .39 1.38
0.47 .49 ©1.48  1.47 1.46 .45 1.44
u. 48 .55 1.54 1.53 .52 1.51
0.49 .61 1.59 1.58 1.58

Free ' £1 0w (CFS): HA(FT)
Flow - 2 -

(CFs) . 8 X . . o 0.46 0.48 0.49

1.67 ; . . . 1.47
.74 1. ; . . .60 1.57
.80 L. . . . .69 1.66
.87 , . . . . .77 1.74
.93 . . . 1.83

.00 . . ; 1.91
.07 . . . 1.99
2.14 . 12 ) 2.07
.22 . . 2.15
.29 . 2.23
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Table 1.--Free- and submerged-flow discharge (cubic feet per second) with water_depths h
for trapezoidal flume No. 2 (2-ft bottom approach width, 1-ft bottom throat width, an

H1
(E1)

.60
.61
.62
.63
. b4

cCcocaococ

.65
.bb
67
.68
.69

c.ecc oo

H1
(rull)

.10
.71
.12
.73
.74

o occ

.75
.76
77
.78
.19

coc oo

Hl
(1)

0. 80
0.3l
0.82
U.83
U.B4

Free
Flow
({CFS)

[1%7

.36
.44
.52
.59
.67

(SR T TR 5

.76
.84
.92
.01
.09

Wl R NS

Free
Flow
(CE's)

.18
.27
.36
.46

W W o o W

.64
.74
.84
.94
.04

WS Wl

Free
' low
(CF3)

4.14
4.24
4.35
4.46
4.56

.55

Submerged

£l ow (CFS): HA(FT)

al1.25:1

and h; measured vertically
gidewall)-~Continued

0.42 0.43 0.44 0.45 0.46 0.47 0.49Y 0.50 0.5l 0.52 0.53 0.55 0.56 0.58 '0.59 0.60 0.62 0.64 0.65
2,35 2.34 2,33 2,32 2.31 2,30 2.28 -2.26 2.24 2.21 2.18 2.09 2.04
2.42° 2,41 2,40 2.40° 2.39 2.36 2.35 2,33 2,31 2.28 2.20 2.15
2.49 2,48 2,48 2.47 .2.45 2,44 2.42 2,40 2.37 2.31 2.27 2.16
2.57 2.56 2.55 2,53 2,52 2.51 '2.49 2,47 2.4} 2.38 2.28 2.22
2.65 2.64 2.64 2,62 2,61 2,60 2.58 2.57 2.52 2,48 2,40 2,35 2.29
2,73 2.72 2.71 -2.70. 2.69 2.67 '2.66 2.62 2,59 2,52 2.47 2.42
2,81 2.79 2,79 2,78 2,77 °2.75 2.71 2.69 .2.63 2.59 2.54 2,42
2,90 2.88 2.87 2.87 2.86 2.84 2.8l 2,79 2.74 2.70 2.66 -2.55
2,97 2,97 2.96 2,95 2,94 2.91 2.89 .2.84 2.8l 2.77 2.68 2.56
3.06  3.06 -3.05. 3,04 3.03 3.01 2.99 2.95 2.92 2.89 2.80 2.69 2.63
Submer ged f 1l ow (CFS): H4(FT)
0.49 " 0.50 0.51 ©0.52° 0,53 0.54 0.56 0.57 0.58 0.59 0.6 0.62 -0.64 0.65 0.67 0.68 0.70 0.72. 0.73 0.75
3.160 3:15° 3,14 3.13 3,12 3.11 3.09 3.07 3.05 3.02 2.97 2.92 3.85 2.7
3.24. 3.24 3,23 3.22 3,21 3.19 3.17-3.15 3.12 3.09 3.04 2.97 2.8Y 2.79
3,33 3.32 3.31 3.30 3.29 3,27 3.26 3.2% 3.20 3.15 3.10 '3.02 2.93 2.82
3.42 3.41 3.40 3.39 3.37 3.36 3.34 3.31 3.27 3.22 3.15 3.07 2.97
3.52 3.51 3.50 3.49 3.48 3.46 3.44 3.41 3.38° 3.34 °3.28 -3.20 3.11 2.99
3.61 3,60 3.59 3.58 3.56 3.55 3.52 3.49 3.45 3.40 3.34 -3.25 3.14
3.71 3.70 3.69 3.68 3.67 3.65 3.63 3.60 3.57 3.52 3.46 3.39 3.29 3.17
3.80 -3.79 3,78 3.77 3.76 3.74 3.71 3.68 3.64 3.59 - 3.52 3.43 3.33
3.0 3.89 3.87 3.86 3.85 3.82 '3.80 3.76 3.71 3.65 3.57 3.48 3.35
4.00 3,99 3.98 3,97 3.95 3.93 3,91 3.88 3.84 3.78 3.71 3.62 3.51 3,38
Submerged £1o0w (CFS): H4(FT)
0.56 0.57 '0.58 0.59 O.él 0.62 '0.63 0.65 0.66. 0.67 0.69 0.70 0.72 0.74 0.75 0.77 '0.79- 0.81 0.83 0.85
4.11 4.10 4.09 4.08 4.06 4.05 4.03 4,01 3.98 3.94 3,89 3.82 3.74 3.64 3.51
4,21 4.20 4,18 4.17 4.16 4.14 4.12 4.10 4.06 4,02 3.96  3.89 3.79 3.67
4.31 4.30 4.28 4.27 4.26 4.24 4,21 4,18 4,14 4.09 4.03 3.94 3.83 3.70
4.42 4,41 4,40 4.38 4.37 4.35 4.33 4,30 4.27 4.22 4,16 4.09 3.99 3.86
4.52 4:51 4,50 4.48 4.47 4.45 4.42- 4.39 4.35 4,30 4.23 4.14 4.03 3.89

[
1=
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Free Submerged f1low (CFS): H4(FT)--Continued
H1 Flow m——— - — i~

(FT) (CFS) .0.56 0.57 0.58° 0.59 0.61 0.62 " 0.63 .65 0.66 0.67 0.69 -0.70 0.72 0.74 0.75-- 0.77 . 0.81 0.83

U. 85 .67 4.63 4.61 4.60 .58 .57 4,55 4 4.48 '4.43 4.37 4,29 -4.19

0.86 .78 4,74 4.73 4.72 .70 .69 4.67 4. 4,61 4,56 4.51 4.43 4.34 4.08

0.87 4.90 4.85 4.83 82 4.81 4.79 4 4,74 4.70 -4.65 4.58 4,49 4.25

U.88 01 4,97  4.95 .94 .93 4,91 4, 4.86 4.83 4.78 4.72 4.64 4.42 4.27
v.89 .13 5.08 .06 .05 5.03 5. 4,99 4.96 4.92 4.86 4.79 4,59 4,45

Free . : Sub 1l ow (CF5): HA(FT)
Flow i i e RS
(CF3) . 6 0.68 -0.69 0.71 0.72 . ). .77 0.79 - 0.80 0.82

.24 .16 5,15  5.13 5.11 5.08 . .94  4.87 4.78 . 66
.36 ' . 5.27 5.26 5.24 5.21 . .09 5.02 4.94 .83
.48 . 5.40 5.38 5.37 5.34 .23 5.17 5.09 +98
.60 . 5.53 5.51 5.49 5.47 .37 '5.32 5.25 .16
.73 B 5,66 5.64 5.63 .5.61 . .51 5.47 5.40 .32

.85 . 5.79 5.77 5.76 .74 . .66  5.61 .55 .48 4.92
.98 5.92° - 5.91 5.89 .87 . .B0 - 5.76 .70 .63 5.12
.11 . 6.06 '6.04 6.02 .0l . .94 5.90 .85 .79 5.31 5.12
.24 ) : 6.18 6.16 .14 . .08 6.04 .00 .94 5.51 5.32
6.37 : 5.32 6.30 6.28 . .22 6.19 .15 .10 5,69 5.52

rree . S ub ged £ 1ow (CFS): HA(FT)
Flow —-— —— - i e e —— -

(CFS) 0.70 0.71 . . 0.7¢ 0,77 0.79 0.80 .82 0.83 0.85 0.87 0.89 0.91 . . . 0.9%9 1.0

Q
B
7]
G
p—t
Z
o}
=
>
Q
=
Q
Q
Z
«Q
-
=
)
=
3
=5}
>
o
=
83
o
et
O

e
-
o
e
e
=
=

177}

.50 6.45. 6.43 . 6.38 6.36 6.34 -6.30 . 6.21 6.15 .95
.63 - 6:57 . 6.52 6.50 6.48 6.45 . 6.37 6.31 .13
17 . 6.67 6.65 6.63 6.60 . 6.52 6.47 .31
.21 . 6.81 6,79 6.77 6.75 . 6.68 6.63 .48
.05 . 6.96 6.94 6.92 6.90 . 6.83 6.79 .65

.19 . 7,10 7.09 7.07 7.04 6.94 . 6.07
.33 ) 7.25 7.24 7.22 7.19 . 7.10 . 6.29
.47 7.41  7.39 .7.37 7.35 .32 7. 7.26 6.51 6.28
.62 7.54 -7.52 7.50 7.42 6.73 6.51
.76 : ‘ 7.70 7.67 7.65 7.58 . 6.94 6.73




Table 1.—Free- and submerged-flow discharge (cubic feet per second) water depths h, and h4 measured verticz;lly for
trapezoidal flume No. 2 (2-ft bottom approach width, 1=ft hottom throat width, aﬂd 1:25:1 sidewall)—Continued

Free ‘ Submerged f1low (CFS): H4(FT)
H1 Flow - . —

(FT) (CFS) 0.77 0.78 . 0.80 0.81 0.83 0.85 0.86 0.88 ~0.90 0.91 0.93 0.95 0.97 0.99 1.02 1.04 1.06 1.08 1,11 1,13

1.10 7.91 7.85 7.83 7.81 7.79 7.77 7.75 7.72 7.68 7.64 7.58 7.50 7.41 -7.28 7.13 6.94 6.70

1.11 :8.06 7.99° 7.97 7.95  7.93 7.91 7.88 -7.85 7.80 7.75 7.68 < 7.59 7.48  7.34 7.16 . 6.94

1:12° 8.22- 8.15 8,13 8.11 8.09 8.07 8.04 8.01 7.97 7.92 7.86 7.78 7.67 7.54 7.37 7.17 6.91

1.13 8.37 8.29. B.27 8,25 8.23 8.21 '8.18 8.14 8.09 8.04 7.96 7.86 7.74 7.59 -7.39 7.15

1.14° 8,52 B8.46 8.44 8.42 8.39 8.37 8.34 8.31 8.27 8.21 8.14 8.05 7.94 7.79 7.61 7.39

1.15 8.68 8.60 8.58".8.56 8.54 8.51 8.48 8,44 8.39 8.33 8.24 B.14 8.00 7.83 7.62 7.37

1.16 8.84 8.77 8.75 8.73 8.70 8,68 8,65 B8.61 8.57 8.51 8.43 8.33 8.21 8.05 7.85. 7.61

1.17 9.00 8.92 8.89 8.87 8.85 B.82 8,78 8.74 8.69 B8.62 8.53 B8.41 8.26 B.08 7.85 7.58

1.18 9,16 9.09 9.06 9.04 9.02 8.99 8.96 8.92 8.87 8.80 8.72 8.6l 8.48 '8.30  8.09 7.84

1.19 9,33 o 9.24 9.21 9.19 9.16 9.13 9.10 9.05 8.99 8.91 8.8l 8.69 8.53. 8.33 B8.08 7.80
Free Submerged flow (CFS): H4(FT)

H1 FlOW @ memmem e ————

(FT) (CFS) 0.84 0.86 0.87 0.89 G.90 0.92 0.94 0.96 0.97 0.99 1.01 1.04 1.06 1.08 1.10 1.13 1.15 1,18 1.20 1.23

1.20 ' 9.49 9.42 9.40 :9.37.9.35 9.33 -9.30 9.26 9.22 9.17 9.10 '9.02 8.91 8.77 8.59 8.38 8.1l

1.21 9.66 9.57 '9.55 9.53 9,50 "9.47 9.44 9.40 9.36 9.29 9.21 9.11 8.98 8.82 8.62 8.37

1.22 9.83 9.75. 9.73 9.70 9.68 9.65 9.62 9.59 9.54 9.48 9.41 9.32 9.20 9.04 8.85 8.62 8.33

1.23 10.0 9.9 9.9 9.9 9.8 9.8 9.8 9.7 9.7 9.6 9.5 9.4 9.3 9.1 8.9 8.6

1.24 10.2 10.1 10.1 10.0 10.0 10.0 10.0 9.9 9.9 9.8 9.7 9.6 9.5 9.3 9.1 8.9 8.5

1.25 10.3 10.2. 10.2 10.2° 10.2 10.1 10.1 10.1 10.0 9.9 9.8 9.7 9.5 9.4 9.1 8.8

1.26. 10.5 10.4 10.4. 10.4 10.4 10.3 10.3 10.2 10.2 10.1 10.0 9.9 9.8 9.6 9.4 9.1

1.27 10.7 10.6 10.6 10.5 10.5 10,5 10.4 10.4 10.3 '10.2 10.1 10.0 9.8 9.6 9.3 9.0

1.28 -10.9 10.8 l0.8 10.7 10.7 10.7 10.6 10.6 10.5 10.4 10.3 10.2  10.1 9,9 9.6 - 9.3

1.29 11.1 11.0.°10.9 10.9 10.9 10.9 10.8 10.8 10,7 10.7 10.6 10.4 10.3 10.1 9.9 9.6 9.2
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Free . Submerged flow (CFS): HA(FT)
Hl Flow - P -
(FT) (CFS) 0.91.0.93 .94 . . 1.03 1.05 1.07 1,10 1.12 1.14 . . 1.29 1.32

.30 11.2 11,1 . 10.9 10.9 '10.8 10.7 . 10.4
.31 . 11.3 . . 11.1 11i.1 1i.0 10.9 10. 10.7
.32 11.5 . X . . 11,3 11,3 11,2 11.1 10.9
.33 . ) . . 1. . 11,5 11,5 11.4 11.3 11. 11.1
.34 . . s . . 11.7 11,7 11.6 11.6 . 11.3

.35 11,9 11.9 11.8 11.8 11.6
12,1 12.1 12,1 12.0 11.8
12,4 12.3 12,3 12.2 12,0
12.6 12.5. 12,5 12.4 12.3
12,8 12.7 12.7 12.6 12.5

Sub > ged flow (CFS): H4(FT)

.09 1.11 . 1,15 1,18 1,20 1.22 1.25

12.9 ~12.8 12.7 12.5 12.4 12, 12,0
13.1 13.0 12,9 12,8 12.7 12 12.3
13,3 13.3 13.1 13.0 12.9: 12. 12.6
13,5 13.5 13.3 13.3° 13.1 13. 12.8
13.7 13.7 . 13.6 13.5 13.4 13. 13.1

14,0 13.9 . 13. 13.6 13. 13.3
14,2 14.1 . 14. . 13.9 13. 13.6
14.4 14.4 .3 14, . 14.1 14, 13.9
14.6 14.6 . 14, . 14.4 14, 14.1
14.9  14.8 . 14. . 4.6 .5 14.4
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Table 1.—Free- and submerged-flow discharge (cubic feet per second) water depths h
dal -flume No. 2 (2-ft bottom approach width, 1-ft bottom throat width, aﬂ

H1
(FT)

1.55
1.5¢
1.57
1.58
1.59

;98
(FT)

1.60
1.61
1.62
1.63
1,64

1.65
1.66
1.67
l.68
1.69

trapezoi

Free
Flow
(CFS)

15.3
15.5

15,7

16.0
16.2

16.4

16.7

16.9
17.1
17.4

Free
Flow
(CFS)

17.6

17.8

18.1
18.3
18.6

18.8
19.1
19.3
19.6
19.8

Submerged f£1ow (CFS): H4(FT)

and h
d 1:25

?1 sidewall)—Continued

measured vertically for

15.2

1.07

15.1
15.4
15.6

1.09

15.1
15.3
15.6
15.8
16.1

16.3

15.1
15.3
15.5

15.8

16.0

16.3

16.5
16.7

1.13

15.0
15.3
15.5
15.7
16.0

16.2
16.5
16.7
17.0
17.2

1.15

15.0
15.2
15.5
15.7
15.9

16.2
16.4
16.7
16.9
17.2

1,17

14.9
15,2
15.4
15.7
15.9

16.1
16.4
16.6
16.9
17.1

1.19

14.9
15.1
15.4
15.6
15.8

16.1
16.3
16.6
16.8
17.1

1.21

14.8
15.0
15.3
15.5
15.8

16.0
16.3
16.5
16.8
17.0

Submer

1,23

14.7
15.0
15.2
15.5
15.7

16.0
16.2
16.5
16.7
17.0

ged

1.26

14.6
14.8
15.1
15.4
15.6

15.9
16,1
16.4
16.6
16.9

flo

1.28 1.31 1.34

14.4
14.7
15.0
15.2
15.5

15.8
16.0
16.3
16.5
16.8

14.2
14.5
14.8
15.1
15.3

15.%6
15.9
16.1
16.4
16.7

14.0
14.3
14.6
14,9
15.1

15.4
15.7
16.0
16.3
16.5

w (CFS): H4(FT)

1.36

13.7
14,0
14.3
14.6
14.9

15.2
15.5
15.8
16.1
16.4

1.39

13.3
13.6
14.0
14.3
14.6

13.9
15.2
15.5
15.8
16.1

.42

12.9
13.2
13.5
13.9
14.2

14.5
14.9
15,2
15.5
15.8

1.45

1.48 1,51

14.0
14.3
14.7
15.0 14.5

1.12

17.5

1.14

17.4
17.7
17.9

17.3
17.6
17.9
18.1
18.4

18.%6
18.9
19.2

19,4

1.20

17.3
17.6
17.8
18.1
18.3

18.6
18.9
19,1
19.4
19.7

17.3
17.5
17.8
18.0
18.3

18.5
18.8
19,1
19.3
19.6

1.24

17.2
17.5
17.7
18.0
18.2

18.5
18.8
19.0
19.3
19.6

17.1
17,4
17.7
17.9
18,2

18.4
18.7
19.0
19.2
19.5

1.29

17.0
17.3
17.6
17.8
18.1

18.4
18.6
18.9
19.2
19.5

1.31

16.9
17.2
17.5
17.7
18.0

18.3
18.6
18.8
19.1
19.4

1.34

16.8
17.1
17.4
17.6
17.9

18.2
18.5
18.7
13.0
19.3

1.37

16.6
16.9
17.2
17.5
17.8

18.1
18.3
18.6
18.9
19.2

1.39

16.4
16.7
17.0
17.3
17.6

17.9
18.2
18.5
18.8
19.1

1.42

16.1
16.4
16.8
17.1
17.4

17.7
18.0
18.3
18.6
18.9

1.48

15.4
15.7
16.1
16.4
16.8

17.1
17.4
17.8
18.1
18.4

1.51

14.9
15.2
15.6
16.0

16.3

16.7
17.0
17.4
17.7
18.1

1.54

15.4

16.2
16.6
16.9
17.3
17.7

1.57 1.61

16.0
16.4
16.8
17.2 16.6
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Submerged

f 1 ow (CFS): H4(FT)

1.19
20,0

1.21
19.9

20.2

20.5

1.30° 1.32

19.7 19.7
20.0 19.9
20.3  20.2
20.5 -20.5
20.8  20.8

21.1 21.1
21.4 213
21.7 21.6
22.0 21.9
22.3 22.2

1,34

19.6
19.9
20.1
20.4
20.7

1.37

19.5
19.8
20.1
20.3
20.6

20.9
21.2
21.5

- 21.8

22.1

1.39

19.4
19.7
19.9
20.2
20.5

20.8
21.1
21.4
21.7
22.0

ged

1.42 1.45

19.2 19.0
19.5 19.3
19.8 .19.6
20. 19.9
20.4 20.3

20. 20.6
21. 20.9
21. 21.2
21. 21.5
2).9 21.8

1.48

18.8
19.1
19.4
19.7
20.1

20.4
20.7
21.0
21:3
21.6

1.51

18.5
18.8
19.1
19.5
19.8

20.1
20.5
20.8
21.1
21.5

f 1 ow (CFS): H4(FT)

1.67 '1.70

1.37 1.40

22.4 22.3
22.7 22.%6
23.0 22,9
23.3 .23.2
23.6 23.5

23.9  23.8
24.2 24.1
24.5 24.4
24.8 24.7
25.1 " 25.1

1.47

22,
22,
22,
22,
23,

23.
23.
24,
24,

1.50 1.53 1.56 1.59

21. 21.6
22. 21.9
22. 22.3
22. 22.6
23. 22.9

23, 23.3
23. 23.6
24. 23.9
24, 24.3
24.7 24.6

21.3
2r.7
22.0
22.4
22.7

23.1
23.4
23.7
24.1
24.4

.

21
21
21
22
22

22.8
23.1
23.5
23.9
24,2

SHNNTI TVAIOZEAVEL HLHEHYONOD HOVI4-NI-LSVD




Table 41 .—Free- and submerged-flow discharge (cubic feet per second) water depths h, and h measured vertically for
trapezoidal flume No. 2 (2-ft bottom approach width, 1-ft bottom throat width, aﬁd 1:25:¢ 1 sidewall)—Continued

Free Submerged f1ow (CFS): HA(FT)
H1 Flow [N
(FT)  (CFS) . . . J . . 1.50 1.53 1.55. 1,58 1.61 Ll.65 1,68

© 1,90 25,7 . . . . . . 25.1 25.0 24.8 . 24.4 24.1 23.7
1.91 26.0 . . . . . 25,4 25.3 .25.1 .0 24.7 24.5 24.1
1,92 26.4 26, . . . . 25.7 ~ 25.6 25.5 . 25.1 24.8 24.5
1.93 26.7 . . . . . 26.0 25.9 25.8 . 25.5 25.2 24.9
1.94 27.0 . 6. . . 26.4 26.3 26.2 . 25.8. 25.6 25.3

1.95 27.3 ‘ . . 26. . 26.7 26.5 . 26.2 25.9

1.96 27.%6 . . . .2 27, 27.0 . 26.8 . 26.5  26.3 . . 24. . 23.3

1.97. 27.9 . . . . 27.4 27.2 . 26.9 - 26.7 . wld . . . 23.7

1.98- 28.2 ; . . . . 27.17 27.5 . 27.2 27.0 5. . . . . 24.2

1.99 28.6 - . . . 28.0 . 27.9 . 27.6 27,4 . . 26 . . 24.7  23.9

ge d w. (CFS): H4(FT)

1.63 1. 1,70 1.73 1.76

27.8 . 27.4 27.1 26.6
28.2 . 27.8 27,4 27.1
28.6 . 28.1 27.8 27.5
2B.9 . 28.5 28.2 27.9
29.3 . 28.9 -28.6- 28.3

29, . 29.3 . 28.7
30. . 29.7 . 29,1
30. . 30.0 29:5
30.+ . 30.4 29.9
31 . 30.8 . 30,3

g
2
st
E
o]
&
c
=
=
Z
[y
(4}
(=2
>
S
12
[
3
5
=3
=
&=
Z
3
2
>
9]
g
Q
ci
=
=}
(=]
=
)




H1
(FT)

2.10
2.11
2.12
2.13
2.14

2.15
2.16
2.17
2.18
2.19

Free

Flow
(CFS)

32.2
32.6
32.9
33.3
33.6

34.0
34.4
34.7
35.1
35.5

Submerged

f 1 o w (CF5): HA(FT)

1.47 1.49

32.0

31.9
32.3
32.7
33.0

1.65
31.4
31.8
32.2
32.5
32.9

3.3
33.7
34,0
34.4
34.8

1.68
31.3
31.6
32.0
32.4
32.8

33.2
33.6
33.9
34,3
34.7

1.71
31.1
31.5
31.9
32,2
32,6

33.0
33.4
33.8
34.2
34.6

ged

1.75
30.9
31.3
31.7
32.1
32.4

32,
33.
33.
34,
34.

1.78
30.6
31.0
31.4
31.8
32.2

32.6
33.0
33.4
33.8
34.2

1.81
30.2
30.6
31.
31.
31,

32,
32.
33.
33.
34,

1.85
29.8
30.2
30.7
31.1
31,5

32.0
32.4
32.8
33.3
33.7

f 1 ow (CFS): HA(FT)

1.86

34.0
34.4
34.9
35.3
35,7

36.2
36.6
37.0
37.5
37.9

1.90

33.6
34.1
34.5
35.0
35.4

35.9
36.3
36.7
37.2
37.6

1.93

31.6
32.2
32.8
33.4
33.9 32.8
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Table 1.~Free- and submerged-flow discharge (cubic feet per second) water depths
trapezoidal flume No. 2 (2-ft bottom approach width, 41=ft bottom throat width,

H1
{ET)

.30
L3
32
.33
.34

BB R N R

.35
<36
+37
.38
.39

RN RN

H1
(FT)

2.40
2.41
2,42
2,43
2.44

2.45
2. 46
2.47
2.48
2,49

Free
Flow
(CFS)

39.6
40.0
40.4
40.8
41.2

41.6
42.0
42,5
42.9
43.3

Free
Flow

(CFS}) -

43.7
4401
44.5
4%, 0

45,4

45.8
46.3
46.7
47,1
47.6

Submerged

h, and h
add 4

£ 1l ow (CFS): H4(FT)

measured vertically for
1:2571 aidewall)—Continued

1.6L -1.64

39.3

39.3
39.7
40.1
40.5

39.2
39.6
40.0
40.4
40.8

41.3
41.7

42.1

1.69

39.1
39.5
39.9
40.3
40.7

41.2

41.6

42.0
42.5
42.9

1.72

39.0
39.4
39.8
40.2
40.7

41.1
41.5
41.9
42.4
42.8

1.75

38.9
39.3
39.7
40.1

40.6

41.0
41.4
41.8
42.3
42.7

1.78

38.8
39.2
39.6
40.0
40.5

40.9
41.3
41.7
42.2
42.6

1.81

38.6
39.1
39.5
39.9
40.3

40.8
41.2
41.6
42.1
42.5

1.84

38.
38.
39.
39.
40.

[(S B~ ISRV § ]

40.6
41,1
41.5
41.9
42.4

Submer

1.87

38.3
38.7
39.1
39.6
40.0

40.4
40.9
41.3
41.8
42.2

1.91

38.
38.
38.
39.
39.

D W oo

40.
40.
41.
41.6
42.0

s N

1.94

37.6
38.1
38.6
38.0
38.5

39.9
40.4
40.9
41.3
41.8

1,98

37.2
37.7
38.2
38.7
39.1

39.6
40.1
40.5
41.0
41.5

2.02

36.7
37.2
37.7
38.2
38.7

39.2
39.7
40.1
40.6
41.1

f 1L ow (CFSY: H4(FT)

138.6
39.1
39.6
40.1
40.6

35.3"
35.8
36.3
36.9
37.4

37.9
38.5
39.0
39.5
40.1

2.14

34.3
34.9
35.4
36.0
36.6

37.1
37.7
38.2
38.8
39.3

2,18

33.2
33.8
34.4
35.0
35.5

36.1
36.7
37.3
37.9
38.5

2.23

35.0
35.6
36.2
36.8
37.4

43.

4

1.71

43.3
43.7
44,2
44.6

1.73

43.
43,
44,
44,

44

C o =0y N

45.4

45.9
46.3

43.1
43.5
44,0
44.4
44.8

45.3
45.7
46.2
46.7
47.1

.79

43.
43,
43.
44,

44,

~W W e O

45.
45.
46,
46.
47.

O N =R

1.82

42.9
43.3
43.8
44,2

44.6

45.1
45.5
46.0
46.5
46.9

42.7
43.2
43.6
44.1
44,5

45.0
45,4
45.9
46.3
46.8

1.89

42.6
43.0
43.5
43,
44,

> o

44,
45.
45,
4%6.
46.7

[JS I~ <R SR )

1.92

42,
12,
43,
43,
44.

N D WD

44,
45.
45,
46,
46.

WO~

42.2
42.6
43.1
43.6
44.0

44,5
45.0
45.4
45.9
46.4

1.99

41.
42,
42.
43.
43,

@ Wm0

44.3
44.7
45.2
45.7
46.2

2,03 2,07 2.11

41.5
42,
42.
43,
43.

W < ur O

44,

41.1
41.6
42.1
42.6
43.1

43.6
44,1
44.6
45.1
45.6

40.5
41.0
41.5
42.1
42.6

43.1
43.6
44.1
44.7
45.2

35.8
40.3
40.9
41.4
42.0

42.5
43.0
43‘6
44,1
44.6

2,19

38.
39.
40,
40.
41.

NN U D

41.
42,
42,
43.4
44.0

Wi o

37.9
38.5
39.1
39.7
40.3

40.9
41.5
42.0
42.6
43.2

2,28

36.6
37.3
37.9
8.5
39.2

39.8
40.4
41.0
41.6
42.2

2.32

38.5
39,2
35.8
40.5
41.1

2,27

39.8
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Free
Hl  Flow
(CFS)

48.0
48.4
48.9
49.3
49.8

50.2
50.7
51.2
51.6
52.1

Submerged

f1low (CFS): H4(FT)

1.75° 1.78

47.6 47.5
48.0
48.5
48.9

1.

96

2.

00

2.03

46.3
46.8
47.3
47.8
48.3

48.8
49.3

49.8"

50.3
50.8

2,07

46.0
46.5
47.0
47.5
48.6

48.5
49.0
49.5
50.0
50.5

2.

1)

2.19

44,
4s.
45.
46.
46.

47.3
47.8

2,41 2.46

42.3
43.0
43.7
44.3
45.0 43.5

2
w
=
o
7
o
2
=
2
Q
g%
£
2
=
=3
=
5
£
N
Q
 an]
g
&
!
[}
c
=
55
w02




Table 2.—Free- and submerged-flow discharge (cubic feet per second) with water depths h,] and h
sidewall with sloping gage for trapezoidal.flume No. 2 (2-ft bottom approach width, 1-ft bot%o

1.25:1 sidewall)

, Free submerged £ 1ow (CFS): H4(FT)
Hl Flow —-—-—emm—cemm—ee SUSSE o o
(FT) (CFS). '0.21 0.22 90.23 0.24 0.25 0.26 0.27 0.283 0.29 0.30 0.3L 0.32. 0,33 0.34 0.35 0.37
0,30 0,30 0.29 0:29 0.29 0.29 0.28 0.28: 0.27 0.26
U3l 0.31 0.31 0.31 0.31 0.30 0.30 0.29.0.28 0.27
0.32 0.33 0.33-0.32 0.32 .0.32 0,31 0.31 0,30 0.28
U.33 0.35 0.34 0.34 0.34 0.34 0.33 0.32 v.31 0.30
0.34 0.37 0.36 0.36 0.35 0.36 0.35 0.35 0.34 0.33 0.31
0.35 '0.38 0.38 0.38 0.38 0.37 0.37 0.36 0.35 0:.34 0.33
0.36 0.40 0.40 0.40 0.39 -0.39 0.39 0.38 0.37 0.36 0,34
0.37 0.42 ) 0.42 0.42 0.41 0.41 0.41 0.40 0.40° 0,39 0.37 0.36
0.38 0.44 0.44 0.44 0.43 0.43 0.43 0.42 0.41 0.40 0.39
0.39 0.46 . 0.46 0.46 0.45 0.45 0.45 0.44 0.43 0.42 0.39
Free : Submerged £ 1 ow (CFS): H4(FT)
H1 Flow e e e e e e e e e e i e e = -— —

measured on 1.25:1
m throat width, and

(FT) (CFS) . 0.28. 0.29 0.30 0.3% ©0.32 0.33 0.34 0.35 0.36 0.37 0.38 0,39 0,40 0.41 0.42

0.40 0.48 0.48 0,48 0.48 0,47 0.47 0.46 0.46- 0.45 0,44 0.42 0.40

0.41 0.50 0.50 .0.50 0.50 0.4% 0.49 0.48 0.48 0.47 0.45 0.44
0.42 :0.53 0.52 0.52. 0.52 0.51 0.51 0.50 0.50 0.49 0,47 0.46

©0.43 0.55 0.54 '0.54 0.54 0.53 0.53 0.52 0.51 0.50 -0.49. 0.47
0.44 0.57 0.57 0.56 0.56 0.56 0.55 0.55 0.54 0.53 0.52 0,51 0.49
U.45 - 0.59 0.59 0.58 0.58 0,58 0,58 0,57 0.56 0.55 0.54 0.53 0.5l
0.46 0.62 0.61 0.6l 0,60 0.60 0.60 0.59 0.58 0.57 0.56 0.55
0.47 0.64 : 0,63 0.63 0.63 0.63 0.62 0.62 0.61 0.61 0.60 0.58
0.48 0,66 i 0.66 0.66 0,65 0.65 0.65 0.64 0.63 0.63 0.82
0.49 0.69 0.68 0.68 0.68 0.67 0,67 0.66 0.66 0.65

0.44 0.45 0.46

0,55
0.59° 0.57
0.62 0.61 0.59

[\
i
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Free ) Submerged f1ow (CFS): H4(FT)
Hl Flow = :

(FT) (CFS) .0.35 0.38 0.42 0.43 0.44 0.45 0.46 0.48 0.49 0.51 0.53 0.54 0.56

0.50 0.71 0.71 0.68 0.67 0.63

0.51 0.73 0.71 0.70 0.67 0.63
0.52 ! 0.74 0.73 0.70 0.87
0.53 . 0.77 0.76 0.74 0.71
0.54 0.80 0.79 0.77 0.75

0.55 : | 0.83 0.82 0.79
0.56 0.86 0.85 0.82
0. 57 0.89 0.88 0.86
0.58 0.92 0.91 0.89
0.59 : 0.95 '0.95 0.93

Free f 1l ow (CFS): H4(FT)
Flow

(CFs) - 0.42 0.43 0. . . . 0.53 0.55 0.56 0.58

0.99 . 0.85
1.02 . : 0.90
1.05 0.94
1.08
1.11

1.14

1.17

1.21 .

1.24 : 1.05
1,27 L . . p 1.11 1.08
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Table 2.—Free- and submerged-flow discharge (cubic feet per second) with water depths h,l and h, measured on 1.25:1 o
sidewall with sloping gage for trapezoidal flume No. 2 (2-ft bottom approsch width, 1-ft bot%om throat width, and o
1.25:1 sidewall)—Continued

Free Submerged:f1low (CFS): HA(FT)

H1 Flow — o s amm [ e

(FT) (CFS) 0.49 0.50 0.5% 0. 0.56 0.57 0.58 0.59 0.61 0. 0.64 0.65 J +0.72 0.73 0.75

.70 - 1.31 1.30 1.29 1.29 1.27 1l.26 1.22 1.17 1.13
0.71 1,34 1.33 1.33 i 1.31 1.30 1.27 . 1.22 1.19
0,72 1.38 1.36 1.35 1.34 1.31 1.27 1.24
0.73 1.41 1.39 1.38 . 1.35 1. 1.32  1.29
0.74 1.45 1.42 1.42 1.39 . 1.36 1.34

0.75 1.49 l.46 1.46 1.44 1.39
- 0.76 "1.52 . . 1.50 1.50 1.48 1.43
0.77  1.56 1.54 1.54 1.52 1.48
0.78 1.60 1.58 1.58 1.56 1.53
0.79 1.64 1.62 1.62 1.60 . 1,57

w (CFS): H4(FT)

0.56  0.57 .58 . . 0.72 . 0.74

1.66 1.66 1.65 . . 1.47
1.70 1.69 1.53

1.74 . . . 6! 1.59

1.78 1.64

1,70

1.75
1.81
1.86
1,91
1.96
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Submerged

£1 0w (CFS): HA4(FT)

0.71

2.04
2,08
2.13
2,18
2.23

2.28
2.33
2,38
2.43
2.48

0.72

2.03
2.07
2.12
2.17
2,22

2.27
2.32
2.37
2.42
2.47

0.74

2.01
2.06
2.11
2.16
2.21

2.26
2,31
2.36
2.41
2.47

0.75

0.77

1,97
2,03
2.08
2.13
2.19

2.24
2.29
2.34
2.40
2,45

0.79

1.94
2.00
2.06
2,11
2.17

2,22
2.27
2.33
2,38
2.44

0.80

1.90
1.96
2.02
2.08
2.14

2.20

2.25

2.31
2.37
2.42

w (CFS): H4(FT)

0.92 0.9

0.87 0.89 0.91

2.38
2.45
2,51
2.57
2.63

2.69
2.75
2.81
2.87
2.93

2.34
2,41
2.47
2.54
2.60

2.66
2.73
2.79
2.85
2.91

2.29
2.36
2.43
2.50
2,56

2,63
2.70
2.76
2.82
2.89

2.45

2.53
2.62 2,52
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Table ‘2.~Free-~ and submerged-flow discharge (cubic feet per second) with water depths h,
sidewall with sloping gage for trapezoidal flume No. 2 (2-ft bottom approach width, 1~-ft bot%om throat width, and

41.25:1. sidewall)—Continued

H1
(FT)

1.15
1.16
1.17
1.18
1,19

H1
(FT)

1.20
1.21
1.22
1.23
1.24

1.25
1.26
1.27
1.28
1.29

Free
Flow

{CFS)

3.07
3.13
3.18
3.24
3.30

3.35
3.41
3.47
3.53
3.58

Free
Flow
{CFS)

3.64
3.70
3.77
3.83
3.83

3.95
4.01
4.08
4.14

4,21

Submerged f£1ow (CFS): H4(FT)

0.77

3,05 3.04

0.78

3.10
3.16

.03
.09
.15
.21
<27

W W Ww

0.83

3.02
3.08
3.13
3.19
3.25

3.31
3.37
3.43
3.50

3.01
3.07
3.13
3.18
3.24

3.30
3.36
3.43
3.49
3.55

3.00

3,06
3.12
3.18
3.24

3.30
3.36
3.42
3.48
3.54

0.88

2,98
3.04
3.10
3.16
3.22

3.29
3.35
3.41
3.47
3.53

Su b

0.90

2.97
3.03
3.09
3.15
3.21

3.27
3.33
3.40
3.46
3.52

mer

0.91

2.94
3.01
3.07
3.13
3.20

3.26
3.32
3.38
3.45
3.51

g ed

0.93

2,91
2.98
3.04
3.11
3.17

3.24
3.30
3.37
3.43
3.50

flo

0.95

2.88
2.94
3.01
3.08
3.15

3.2)
3.28
3.35
3.41
3.48

and h

measured on 1.25:1

0.97

2,83
2,90
2.97
3.04
3.11

3.18

3.25
3.32
3.39
3.45

0.99

2.717
2,85
2.92
3.00
3.07

3.14
3.21
3.28
3,36
3.43

w (CFS): H4(FT)

1.02

2.69
2.78
2.86
2.94
3.01

3.09
3.17
3.24
3.1
3.39

2.60
2.69
2,78
2.86
2.94

3.02
3.10
3.18
3.26
3.34

1.06

2.68
2.77
2.86

2.94
3.03
3,11
3.19
3.28

1.08

2.84
2.94
3.03
3.11
3.20

1.11 1,13

2.92
3,01
3.11

0.84

3.62

0.86

3.61
3.67
3.74

0.87

3.60
3.66
3.73
3.79
3.86

3.59

3.65
3.72
3.78
3.85

0.90

3.90
3.97
4.04
4.10
4,17

0.92

3.57

3.63

3.70
3.76
3.83

3.89
3.96
4.03
4,09
4.16

0.96

3.54
3.61
3.67
3.74
3.80

3.87
3.94
4,01
4,07
4,14

0.97

3.52
3.59
3.65
3.72
3.79

3.86
3.92
3.99
4.06
4.13

0.99

3.49
3.56
3.63
3.70
3.77

3.84
3.91
3.98
4.05
4.12

1.01

3.46
3.53
3.60
3.68
3.75

3.82
3.89
3.96
4.03
4.10

1.04 1,06

3.42
3.49
3.57
3.64
3.72

3.79
3.86
3.93
4,01
4.08

3.37
3.44
3.52
3.60
3.68

3.75
3.83
3.90
3.98
4.05

1.08

3.30
3.38
3.46
3.55
3.63

3.70
3.78
3.86
3.94
4.01

1.10

3,22
3.30
3.39
3.48
3.56

3.64
3.73
3.81
3,89
3.97

1.13

3.11
3.21
3.30
3.39
3.48

3.57
3.66
3.74
3.83
3.91

1.15

3.00

1.18 1:20 1.23

[\
oo
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H1
(FT)

1.30
1,31
1.32
1.33
1.34

1,35
1.38
1.37
1.38
1.39

Free
Flow
(CFS)

4,27
4.34
4.40
4.47
4. 54

.61
.67
.74
4.81
.88

Submerged

£ 1 0w {(CFS): H4(FT)

0.31 0,93

4. 24

1.03

4.15
4,22
4.29

C 4,37

4.44

4.51
4.58
4.66
4,73
4.81

1.05

4.13
4.20
4.28
4,35
4.42

4.50
4.57
4.64

4.72:

4.79

Submertr

1.07

4.10
4.17
4,25
4.33
4.40

4.48
4.55
4.63
4.70
4.78

1.10

. 06
.14
.22
.30
.37

.45
.53
.60
.68
.76

1.12

4. 02
4,10
4.18
4.26
4.34

4.42
4.50
4.57
4.65
4.73

1.14

3.96
4.04
4.13
4.21
4.29

4.37
4.46
4.54
4,62
4.70

1.16

3.
3.
4.
4.
4.

88

97
06
15
23

4.32

4,
4.
4,
4,

41
49
57
66

1l ow (CF5): H4(FT)

1.13

4.79
4.87
4.95
5.03
5.11

5.19
5.27
5.35
5.43
5.51

.18

.72
.80
.89
.97
.05

.14
.22
.30
.39
.47

1.20

1.19

3.79
3.88
3.98
4.07
4.16

4.25
4,34
4.43
4,52
4.61

1.21

3.68
3.78
3.88
3.98
4.07

4,17
4.26
4,36
4.45
4.54

1.29 1.32

1.2z

1.25

4.
4,
4.
4.
4.

52
61
71
80
90

.99
.08

.18
27
.36
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Table 2.—Freé- and submerged-flow discharge (cubic feet per second) with water depths h
sidewall with sloping gage for trapezoidal flume No. 2 (2-ft bottom approach width, 4

1.25:1 sidewall)—Continued

HL
(FT)

+ 54
251
.52
.53
.54

[

.55
.56
.97
.58
.59

[ ol

H1l
_{FT)

1.60
1.61
l.62
1.63
1.64

Fr ee
Flow

(CFS)

5.70
5.77
5.85
5.93
6.01

.08
.17
.25
+33
.42

N0y OV OY

Free
Flow
(CFS)

6.50
6.58
6.67
6.75
6.84

.92
.01
.10
.19
.27

EURE N EEN RN .

Submerged £1ow (CFS): H4(FT)

and h

measured on 1.25:1
=t bot%om throat width, and

1.05 1.07
5,65 5.64

5.72
5.80

5.63
5.71
5.79
5.87
5.96

6.04

5.61
5.69
5.78
5.86
5.94

6.03
6.11
6.20

1.13

5.60
5.68
5.76
5.85
5.93

6.01
6.10
6.18
6.27
6.36

1.12 1.14

6.45 6.43
6.52
6.61

.42
.51
.60
.69
.78

OOV Y

1.18

6.40
6.49
6.58
6.67
6.76

6.85
6,94
7.03
7.13

1.20

6.39
6.48
6.57
6.65
6.74

6.83
6.93
7.02
7.11
7.20

1.15

5.58
5.67
5.75
5.83
5.91

6.00
6.08
6.17
6.25
6.34

6.82
6.91
7.00
7.09
7.19

1.17

5.56
5.65
5.73
5.81
5.90

5.98
6.07
6.15
6.24
6.33

1.19

.54
.63
.11
.79
.88

(SRR T R C N S ]

5.96
6.05
6.14
6.22
6.31

1.21

5.51
5.60
5.68
5.77
5.86

5.94
6.03
6.12
6.20
6.29

mer

1.23

5.48
5.57
5.65
5.74
5.83

5.92
6.01
6.09
6.18
6.27

ged

1.26

(SIS LINT, BE ¢ IS ]
« s . &
[S. -3

N~ h
OO =N W

5.88
5.97
6.06

.6.15

6.24

flo

1.28

5.37
5.47
5.56
5.66
5.75

5.84
5.93
6.03
6.12
6.21

1.31

5.30
5.40
5.50
5.59
5.69

5.79
5.88
5.98
6.07
6.17

1.34

5.21
5.31
5.42
5.52
5.62

5.72
5.82
5.92
6.02
6.11

w (CFS): H4(FT)

1.-36

5.10
5.21
5,31
5.42
5.53

5.63
5.74
5.84
5.94
6.04

1.39

4.96
5.07
5.19
5.30
5.41

5.52
5.63
5.74
5.85
5.96

1.42

4.79
4.91
5.03
5.15
5.27

5.39
5.51
5.62
5.73

5.85

*1.45 '1.48 1.51

5.23
5.35
5.47
5.59
5.71

6.35
6.44
6.53
6.62
6.71

6.80
6.89
6.98
7.08
7.17

1.27

6.32
6.42

.60
.69

[« 0~y
o

6.87
6.97
7.06
7.15

6.29
6.39
6.48
6.57
6,66

6.76
6.85
6.94
7.04
7.13

.25
.35
.44
.54
.63

OOy Oy

.73
.82
.92
0l
11

~N oo
N

1.34

6.20
6.30
6.40
6.49
6.59°

6.69
6.79
6.88
6.98
7.08

1.37

6.14
6.24
6.34
6.44
6.54

6.64
6.74
6.84
6.94
7.04

1.39

6.06
6.16
6.27
6.37
6.48

6.58
6.68
6.79
6.89
6.99

1.42

5.96
6.07
6.18
6.29
6.40

6.50
6.61
6.72
6.82
6.93

1.45

5.83
5.95
6.06
6.18
6.29

6.41
6.52
6.63
6.74
6.85

1.48

5.68
5.80
5.93
6.05
6.17

6.28
6.40
6.52
6.63
6.75

1,51

5.49
5.62
5.75
5.88
6.0L

6.14
6.26
6.38
6.51
6.63

1.54

5.96
6.09
6:22
6.35
6.48

5.17
5.30
5.43
5.55 5.36

1,57 1.61

5.88
6.02
6.16
6.29 6.08

o«
o
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Submerged £ 1 o0w (CFS): H4(FT)

1.19 '1:.21  1.2: . 1.27 . 1.30 . 1.34 1.37 1.39 1.42 1.45 1.48 -1.51 7 1.60 1.63 1.67 1.70

7.3 7.29 7.24 - 7.13 7.03 6.96 6.87 6.76 6.25
71.39 7.33 . 7.23 7.14 7.07- 6.99 6.88 6.39

7.48 7.43 7.33 7.24 7.18 7.10° 7.00 6.53

7.52 . 7.43 7.35 7.29 7.21 7.12 6.67

7.62 . 7.53. 7.45 7.39 7.32 7.23 6.80

71.72 7.63 7.55 7.50 -7.43 7.35 6,94
7.82 7.73 7.66 7.61 7.54 7.46 7.07
7.92 7.83 7.76 7.71 7.65 7.58 7.20
8.01 7.93 7.87 - 7,82 7.76 .7.69 7.33
8.11 8.03 7.97 7.93 7.87 7.80 7.46

Free £ 1 ow (CFS): H4(FT)
Flow -— - —— ——

(CFS) 1.26 -1.28 . . : 1.50 1.53 1.56 1.59

8.29 8.23 -B.21 7.93: 7.85 7.75 7.63
8.39 8.31 8.04 7.96 7.87 17.76
B.49 8.41 8.15 8.08 7.99 7.88
8.58 8.52 8.26 8.19 8.11 8.00
8.68 8.37 8.31-.8.23 8.13

8.78 ) 8.48 "8.42 8.35 8.25
B.88 . 8.59 B,54 8,46 8,37
8.98 8.70 B8.65 8.58 B.50
9.08 ) 8.82 8.76 8.70 8.62
9.18 8.93 8.88 8.82 8.74
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Table 2.—Free- and submerged-flow discharge (cubic feet per second) with water depths h,] and h, measured on 1.25:1
sidewall with sloping gage for trapezoidal flume No. 2 (2-ft bottom approachk width, 1-ft bot%om throat width, and
1.25:1 sidewall)-Continued

Free . ; Submerged £ 1ow (CFS): H4(FT)
Bl Flow . P : — -
(FT) (CFS) 1.33 -1.35 . . 1.50 1.53 1,55 1,58 1.61  1.65 1.68 . 1.82 1.85 1.89

1,90 .29 9,22 9.19 . 9. . . .04 .00 8.95 8.80 .69 B.56
1.81 .39 9.30 . 9. . 9.15 A1 - 9.06 . 8.92 8.82 8.69
1.92 .49 9.41 9. . . .27 .23 9.18 9.04 .95 8,82
1.93  9.60 9.52 . . - .38 .34 9.30 9.16 .07 '8.96
1.94 .70 . . .49 9.46 . 9.29 . 9.09

9.81 . . . . .60 . . . .4 .32 .9.22
. 9.91 . ). . . . . . 9.35

10.0 . . . . 9.8 . 9. . . 9.5

10.1 . 0. . 9.9

10.2

Sub w (CF8): H4(FT)

1.55 1.58 . . . 1.70 1.73 1.76

10.1 10.1
10.2 10.2
10.4 10.3
10.5 10.4
10.6 10.6

10.7 10.7
10.8 10.8
10.9 16.9
11.1 11.0
11.2. 11.2
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http:1.959.Bl

Free Submerged £ 1 ow (CFS): H4(FT)
Hl . Flow —- ———— RSP R,

(FT) (CFS) 1.47 1.49 . . 1.62 1.65 1.68 1.75 1.78 1.81 1.85

2,10 . 11.4 11.4 L. ‘ 11.2 11.2 11.1 ] . . 10.6
2,11 : 11.5 . . . 11.3 1L 11.3 . . 10.8

2,12 . 1l.6 1. . 11.5 11. 11.4 . . 10.9
2.13 . 11.7 . : 11,6 11l.6 11.5 . . B 11.1
2,14 . . . 11.7 11. 11.6 . . . 11.2

2.15 .9 11.8 - 11.8 11.8 11.3
2.16 . .0 12,0 11.9 11.9 11.5
2.17 . 12,1 -12.1 12.0 11.6
2.18 .3 12,2 12.2 12.2 .9 11.8
2.19 12.4 12,3 12.3 , .0 11.9

Sub : £ 1 ow (CFS): H4(FT)

1.67 1.70 1.73 . 1.83 1.86 1.90 1.93

12.4 12. 12.4 12.1 12, 11.9 11.7
12.6 12. 12.5 12.3 . 12.0 1l.9
12.7 12. 12.6 12.4 . 12.2 12.0
12.8  12. 12.8 12.6 . 12,3 12.2
13.0 12. 12.9 12.7 . 12.5 12.4

13.1 13, 13.0 13, 12.9 . 12,7 12.5 11.2
13.2 13. 13.2 . 13.0 12.8 12.7 11.4
13.4 13.3 . 13.1 13.0 12.8 11.6
13.5 13.4 [ 13.3 13.1 13.0 11,7
13.6 13.6 . 13.4 13.2 13.1 11.9 11.6
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Table 2.—Free- and submerged-flow discharge (cubic feet per second) with water depths h

RN RN

and h, measured on 1.25:1
gidewall with sloping gage for trapezoidal flume No. 2 (2-ft bottom approach width, ’Ilft bot%om throat width, and
1.25:1 sidewall)—Continued

‘Free Submerged f£1ow(CFS): H4(FT)

Hl ~ Flow e e e e e -—-

(FT) (CFS). 1.61 -1.64 1.66 1.69 1.72 1.75 1.78 1.81 1.84 1.87 1,91 1.94 1,98 2.02 2,06 2.10 2.14* 2,18 2,23 2.27
2,30 13.9 -13.8 -13.8 . 13.8 13.7 '13.7 -13.7 13.6 13.6 13.5 13.5 13.4 13.2 13.1 12.9 12.7 12.4 ‘12,1 11.7
2.31 ‘14.1 13,9 13.9 13.9 13.9 13.8 13.8 13.7 13.7 13.6 13,5 13,4 13.3 13.1 12.9 12.6 12.3 11.9
2.32 14,2 14.1 - 14.1 14,0 '14.0 14.0 13.9 13.9 13.8 13.8 13.7 13.6 13.4 13.2 13,0 12.8 12.5 12.1
2.33 14.3 14.2 14.2 14.2 14.1 14.1- 14.1 14,0 14.0 13.9 13.8 13.7 13.6 '13.4 13.2 13.0 12.6 12.3
2.34° 14.5 14.3 14,3 14.3- 14.2 14.2 14.2 14.1} -14.0 14.0 13,9 13,7 13.6 13.4 13.1 12.8 -12.5
2.35 14.6 14,5 14.4 14.4 14.4 14.3 14.3 14.3 14.2 14.1 14.0 13.9 13.7 13.6 '13.3 13.0 12.7 12.3
2.36 14.7 14.6 14,6 14.6 14.5 14.5 14.4 14.4 14.3 14.3 14.2 14.1 13,9 13.7 133.5 13.2 12.9 12.5
2.37 14.9 ) 14.8 -14.7 14.7 14.7 14.6 14.6 14.5 14.5 14.4 -14.3 . 14.2 14.1 13.9 13.7 13.4 13.1 12.7
2.38. 15.0 14,9 14.8 14,8 14.8 14.7 14.7 14.6 14.6 14.5 14.4 14.2 14.1 13.8 13.6 13.3 12.9
2.39 15,2 15.0 15.0 14.9 14.9 14.9 14.8 14.8 14.7 14.6 14.5 14.4 14.2 14.0 13.8 13.5 13.1 12.7

Free Submerged £ 1 ow (CFS): H4(FT)

HI Flow =——=—- —_—— R, —_——

(FT) {(CFS).  1.68 1.71 1.73 1.76 1.79 .1.82 '1.85 1.89 1,92 1.95 1.99 2,03 2.07 2.11 2.15 2.19 2.23 2.28 2.32 2.37
.40.15.3 15:2 15,1 15.1 15.1} 15,0 -15.0 "15.0 14.9 14.8 14.8 14.7 14.5 14,4 14.2 13.9-13.6 13.3 '12.8

.41 15.4 15.3  15.3 -15.2 15,2 15.1 15,1 ‘15,1 '15.0 14,9 14.8 14.7 14.5 14.3 14.1 13.8 13.5 13.0

.42 15.6 15.4  15.4 '15.4 15.3 '15.3 15,3 15,2 15.1 15.1 15.0 14.9 14.7 14.5 14,3 14.0 13.7 13.3

.43 15,7 15.6 15.5 15.5 15,5 15.4 15.4 15.4 15.3 15.2- 15.1 15.0 14.9 14.7 14.5 14.2 13.9 13.5

.44 15,9 15.7 15.7 15.6 15.6 15.6. 15.5 15.4 15.4 15.3 15.2 15.0 14.9 14.7 14.4 14.1 13.7

2.45 16.0 15.8 15.8 15.8 15.7 15.7 15.7 15.6 15.5 '15.4 15,3 15.2 15,0 14.8 -14.6. 14.3 13.9 13.4

2.46. 16.1 16.0 .16.0 15,9 15,9 -15.8 15.8 15.8 15.7 15.6 15.5 15,4 15.2 15.0 14.8 14.5 14.1 13.7

2.47 16.3 l6.1 16,1 16.1 16.0 16.0 16,0 15.9 15,8 15.8 15.7 15.5 15.4 15.2 '15.0-14.7 14.3 13.9

2.48 16.4 16.3 16.2 ‘16.2 16,2 16.1 16.1 16.0 15.9 15.8 15,7 15.6 15.4 15.1 14.9 14.5 14.1

2.49 -16.6 16.4 16.4 16.3 16.3 °16.3-16.2 16.2 16.1 16,0 15.9 15.7 15.6 15,1 14.7 14.3 13.8

15.3
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Free
H1 Flow
(FT) (CFS)

16.7
16.9
17.0
17.
17.

17.
17,1
17.
17,
18.

Free
Flow
(CES)

18.2
18.4
18.5
18.7

18.8 "

19.0
19.1
19.3
~19.5
19.6

Submevrged f-1 ow (CFS): H4(FT)

1.82 '1.85

18.1 ' 18.
18.
18.
18.
18.

1.96

16.3
16.4
16.6
16.8
16.9

17.1
17.2
17.4
17.6
17.7

2.

00

2,03

16,1
16.3
16.5
15.6
16.8

16.9
17.1
17.3
17.4
17.86

2.07

16.0
16.2
16.4
16.5
16.7

16.9
17.0
17.2
17.4
17.5

2.11-.2.15

15.9 15.
15.
16.
16.
16.

le.
16.
17.

17.3

2.19

15.5
15.7
15.9
16.1
16.2

16.4
16.6
16.8
17.0
17.1

w (CFS): H4(FT)

2.23

15.2
15.4
15.6
15.8
16.0

16.2
16.4
16.6
l6.8
16.9

2,28

16.9
17.1
17.3
17.5
17.7

17.9
18.1
18.2
18.4
18.6

15.7

16.0
16.2
16.5
16.7
17.0

16.4
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Table 2.—Free- and submerged-flow discharge (cubic feet per second) with water depths h
sidewall with sloping.gage for trapezoidal flume No. 2 (2-ft bottom approach width, 4

1.25:1 ‘sidewall)—Continued

H1
(FT)

2.
2.

-
s

70
71

72

2.73

2.

2.
2.
2.
2.
2.

74

75
76
71
78
79

85

.86
.87
.88
-89

Free
Flow
(CFS)

19.8
19.9
20.1
20.3
20.4

20.6
20.8
20.9
21.1
21.3

Free
Flow
(CFS)

21.
21.
21.
22.
22,

O Oy b

22.3
22.5
22.6
22.8
23.0

Submerged f 1 ow (CFS): H4(FT)

/l

and h
-ft bot

measured on 1.25:1
fom throat width, and

2.36

1.89 1.92 1.95 1.98 2,01 2.05 2.08 2,12 2,16 2,19 2.23 2.27 2.32 2.41 2.45 2.50 2,55 2.60
19.6 19.6 -19.5 19.5 19.5 19.4 19.4 19,3 1%9.2 19,1 19.0 18.8 18.6 18.4 18.1 17.7 17.2 16.7
19.8 - 19.7 19.7 19.6 19.6 19.5 19.5 19.4 19.3 19.2 19.0 18.8 18.6 18.3 17.9 .17.5 17.0
19.9 19.9 19.8 19.8 19.8  19.7 19.6 19.6 19.5 19.3 '19.2 19.0 18.8 18.5 18.1 17.7 17.2
20,1 20.1 20.0 20.0 19.9 19.9 19.8 19.7 19.6 19.5 19.4. 19.2 '19.0 18.7 18.4 17.9 17.4

20.3 20.2 20.2 20.1 20.1 20.0 20.0 19.9 19.8 19.7 19.6 19.4 19.2 18.9 18.6 18.2 17.7 17.1

20.4 20.4 20.3 20.3 20.2 20.2 20.%1 20.0 19.9 '19.8 19.6 19.4 .19.1 -18.8 18.4 17.9 17.4

20.6 20.5 20.5 20.4. 20.4 20.3 20.3 20.2 20.1 20.0 19.8 19.6 19.3 19.0 '18.6 18.2 17.6

20,8 20.7 20.7 20.6 20,6 -20.5 20.4 20.4 20.3 20,1 20.0 19.8 19,5 -19.2 18.9 18.4 17.9

20.9 20.9 20.8 20.8 20.7 20.7 20.6 20.5 20.4 20.3 20.2 20.0 19.7 19.4 19.1 18.6 18.1

21,1 21.0 21,00 20.9 .20.9. 20.8 20.7 20.6 20.5 20.4 20,2 20.0 19.7 19.3 18.9 18.4

Submerged f£f1ow (CFS): H4(FT)

1,96 1,99 2.02 2.06 2.09 2.12 2.16 2.20 2.23 2.27 2.32 2.36 2.40 2.45 2.49 2.54 2.59 2.64 2.69
21,3 .21.2 21.2 21.1 21,1 21.0 21,0 '20.9 20.8 -20.7 -20.6 20.4 20.2 19.9 19.§ 19.2 18.7 '18.1
21.4  21.4  21.3°21.3 21.2 21.2 21.1 21.0 20.9 20.8 20.6 20.4  20.1 19.8 19.4 19.0 18.4
21.6 21.5 21.5 21.4 21.4 21.3 21.3 2i.2 21.1 21.0 20.8 20.6 '20.3 20.0 19.7 ‘19.2 ‘18.6
21.8 21.7 21,7 '21.6 .21.6 21.5 21.5 21.4 21.3 '21.1 21.0 20.8 20.6 20.3 19,9 19.4 18.9

21.9 -21.9 21,9 21.8 21.8 21.7 21.6. 21.6 21,5 -21.3.21.2 21.0 20.8 20.5 20,1 19.7 19.2 18.5

22,1 22,0 22,0 21.9 21.9 21.8 21.7 21.6 21.5 21.4 21.2 21.0 20.7 20.3 19.9 19.4 18.8

22.3 22.2 22,2 22.} 22.1 '22.0 .21.9 21.8 21.7 21.6 21.4 21,2 20.9 20.6 20.2 19.7 19.1

22,4 22,4 22.4 22,3 22.2 22,2 22.1 22.0 21.9 21.8 21,6 21,4 21.1 20.8 20.4 19.9 19.3

22.6 22.6 22.5 22,5 22.4 22.4 22.3 22,2 22.1 22.0 21.8 21.6 21.4 21.0 20.6 20.2 19.6

22.8 - 22.7 22.7 22.6 22.6 22.5 22.4 22.3 '22.2 22.0 21.8 21.6 "21.3 20.9 20.4 19.9

2.65

17.8

2.75

19.2
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Free Submerged £ 1ow (CFS): H4(FT)
H1l Flow -=—--

(FT) (CFS) 2.03 12.06 ] 2.27 2,31 2:.35 2.40 2.44 2.49 2.53

23.0 22.9 22.5 22.4 22.2 21.8 21.5
‘ 23.1 22.7 22.6 22.4 .3 22,0 .21.8
23.3 22.9 22.8 22.6 22.3 22.0
23.5 23.1 23,0 22.8 .7 22.5 22,2
23.7 23,3 23.2 23.0 22.9 22.7 '22.4

23.5 " 23.4 -23.2 . 22.9 22.7
23.7 23.6 23.5 . 23.1 22.9
23.9 "23.8. 23.7 . 23,3 .-23.1
24.1 24.0 23.9 23.5 23.3
24,3 24.2 24.1 23.7 23.5

ged f£1ow(CFES): H4(FT)
H1 . e —

(ET) 2. . 2. . .27 2. ] . 2.43 2,48 2.52°. 2.57 2.62

3.00 . 24,1 24.0 23.8 23.6 23.3
3.01 24.4. 24.2 24.0 23.8 23.5
3.02 24.6  24.4 24.2 24.0- 23.7
3.03 24.8 - 24.6 24, 24.2 23.9
23,04 . 253.0 24.8 24, 24.4 24,

3.05 25.2 25.0 24, 24.7
3.06 25.4 25,3 25. 24.9
3.07 25.6 25.5 25. 25.1
3.08 25.8 25.7 @ 25. 25.3
3.09 26.0 25.9 25. 25.6

e
>
[72]
0
=
Z
o]
5
Q
|
Q
=
&
53
3
G
=3
=
B -
=
N
e
=
:
o)
&
[
=
=
72}




Table 2.—Free— and submerged-flow discharge (cubic feet P
sidewall with sloping gage for trapezoidal flume No.

1.25:1 sidewall)—Continued

Hl
(FT)

H1
(FT)

3.20
3.21
3.22
3,23
3.24

3.25
3.26
3,27
3.28
3.29

Free
Flow
(CFS)

26.9
27.1
27.3
27.5
27.7

27.9
28.1
28.3
28.5
28.7

Free
Flow
(CFS)

28.9
29.1
29.3
29.5
29.7

29.9
30.1

30.3

30.5
30.7

2.17 2.20

26.7 26.6
26.8

27.0

27.2

. 27.5

2.24
26.6
26.8
27.0

27.2
27.4

27.6
27.8
28.0
28.2
28.4

26.5
26.7
26.9
27.1
27.3

2,31

26.5
26.7
26.9
27.1
27.3

27.5
27.7
27.9
28.1
28.3

2.24 2,27

2B.7 28.6
28.8
29.0
29.2
29.5

2.31

28.5
28.7
29.0
29,2
29.4

29.6
29.8
30.0
30.3
30.5

2.35

28.5
28.7
28.9
29.1
29.3

29.5
29.8
30.0
30.2
30.4

2.39

28.4
28.6
28.8
29.1
29.3

29.5
29.7
29.9
30.1
30.4

2.35

26.4
26.6
26.8
27.0
27.2

27.4
27.6
27.8
28.0
28.3

2.42

28.3
28.6
28.8
29,0
29.2

29.4
29.6
29.9
30.1
30.3

2.39

26.3
26.5

-26.7

26.9
27,1

27.4
27.6
27.8
28.0
28.2

er second) with water depths h
2 (2-ft bottom approach width, 1

Submerged f1low (CFS): H4(FT)

2.43

26.2
26.4
26.6
26.9
27.1

27.3
27.5
27.7

27.9°

28.1

Sub

m

2.47

26.1
26.3
26.5
26.8
27.0

27,2
27.4
27.6
27.8
28.0

er

2.51

26.0
26.2
26.4
26.6
26.8

27.1
27,3
27.5
27.7

27.9

e d

2.56

25.8
26.0
26.3
26.5
26.7

26.9
27.1
27.4
27.6
27.8

flo

and h
£t both

measured on 1.25:1
om throat width, and

2,61 2.65-2.70

25.6 25.4 25.0
25.8 25,6 -25.3
26.1 25.8 25.5
26.3 26.1 25.8
26.5 26.3  26.0

26.7 26,5 26.2
27.0 26.8 °26.5
27.2 27.0 26.7
27.4 27.2 27.0
27,6 27.4 27.2

W (CFS): H4(FT)

2.76

24.6
24.9
25.1
25.4
25,6

25.9
26.1
26.4
26.6
26.9

2,81

24.1
24.4
24.7
24.9
25.2

25:5
25.7
26.0
26.2
26.5

2.86

23.6
23.8
24,1
24.4
24.7

24.9
25,2
25,5
25.7
26.0

2.92

22.9
23.1
23.4
23.7
24,0

24.3
24.6
24,9
25,2
25.4

2.97

23.3

23.6
23.9
24.2
24,5
24.8

3.03

24.0

28.3
28.5
28.7
28.9
29.1

29.3
29.6
29.8
30.0
30.2

2,51

28.2
28.4
28.6
28.8
29.0

29.3
29.5
29.7
29.9
30,1

2.55

28.1
28.3
28.5
28.7
28.9

29.2
29.4
29.6
29.8
30.0

2.59

27.9
28.1
28.4
28.6
28.8

29,0
29.3
29.5
29,7
29.9

2.64

27.7
28.0
28.2
28.4
28.7

28.9
29.1
29.3
29.6
29.8

2,69 2.74 2.79

27.5 27.2 26.9
27.7 27.5 27.1
28.0 27.7 27.4
28.2° 28.0 27.6
28,5 28.2 27.9

28.7 28.5 28.2
28.9 28.7 28.4
29.2 28.9 28.6
29.4 29.2 28.9
29.6 29.4 29.1

2,84

26.5
26.7
27.0
27.3
27.5

27.8
28.0
28.3
28.6
28.8

2.90

26.0
26.2
26.5
26.8
27.0

27.3
27.6
27.9
28.1
28.4

3.01

24.6
24.9
25.2
25,5
25.8

26.1
26.4
26.7
27.0
27.3

3.07

~ w
v -
~ (%)
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Hl
(FT)

3.30
3.31
3.32
©3.33
3.34

3.35
3.36
3.37
3.38
3.39

Free
Flow
{CFS)

Free
Flow
{CI'S)

33.1
33.3
33.6
33.8
34.0

34,2
34.5
34.7
34,9
35.1

Submerged

f 1 ow (CFS): H4(FT)

2,31 2.35

30.7

30.6
30.9
31.1
31.3
31.5

31.8

2,58

2.63

30.1
30.3
30.5
30.8
31.0

31.2
31.5
31.7
31.9
32.1

2.67

29.9
30.2
30.4
30.6

2.72

29.7
30.0
30.2

2.82

29.2
29.5
29.7
30.0
30.2

30.5
30.7
31.0
31.2
31.5

2.87

28.8
29.1
29.4
29.6
29.9

30.1
30.4
30.7
30.9
31.2

w (CFS): H4(FT)

2.85

31.6
31.8
32.1
32.3
32.6

32.8
33.1
33.3
33.6
33.9

2,91

31.3
31.5
31.8
32.0
32,3

32.6
32.8
33.1
33.4
33.6

2.96

30.9
31.1
31.4
31.7
32.0

32.2
32.5
32.8
33.0
33.3

3.16 3.22

29.0
29.3
29.7
30.0
30.3 29.4
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Table 2.—Fre¢— and spbmerged—flow discharge (cubic feet per second
sidewall with sloping gage for trapezoidal flume No. 2 (2-ft bottom approach

1.25:1 sidewall)—Continued

H1
{FT)

3.50
3.51
3.52
- 3.53
3.54

3.55
3.56
3.57
3.58
3.59

H1
(FT)

3.60
3.61
3.62
3.63
3.64

3.65
3.66
3.67
3.68
3.69

Free

" Flow

(CFS)

35.4
35.6

35.8

36.1
36.3

36.5
36.8
37.0
37.2
37.5

Free
Flow
(CFS)

37.7
37.9
38.2
38.4
38.7

38.9
39.2
39.4
39.6
39.9

2.45

35.1

2.49

35.0
35.3
35.5
35.7
36.0

36.2

2,53

34.9
35.2
35.4
35.7
35.9

36.2
36.4
36.7
36.9
37.1

34.9
35.1
35.4
35.6
35.8

36.1
36.3
36.6
36.8
37.1

2.61

34.8
35.0
35.3
35.5
35.8

36.0
36.2
36.5
38.7
37.0

2.65

34.7
34.9
35.2
35.4
35.7

35.9
36.2
36,4
36.7
36.9

2.69

34.6
34.9
35.1
35.3
35.6

35.8
36.1
36.3
36.6
36.8

Submerged £ 1ow (CFS): H4(FT)

2.74

34.5
34.7
35,0
35.2
35.5

35.7
36.0
36.2
36.5
36.7

Sub

2.79 .

34.4
34.6
34.9
35.1
35.4

35.6
35.9
36.1
36.4
36.6

mer

2.83

34.2
34.4
34.7
35.0
35.2

35.5
35.7
36.0
36.2
36.5

ged

2.88

34.0
34.2
34.5
34.8
35.0

35.3
35.5
35.8
36.1
36.3

2.94

33.7
34.0
34.2
34.5
34.8

35.0
35.3
35.6
35.8
36.1

2.99

33.4
33.7
33.9
34.2
34.5

34.8
35.0
35.3
35.6
35.8

width, 1-ft bot

) with water depths h, and 4, measured on 1.25:1
%om throat width, and

3.05

33.0
33.3
33.5
33.8
34.1

34.4
34.7
34.9
35.2
35.5

f 1 0w (CFS): H4(FT)

2,52

37.4

2.56

37.3
37.6
37.8
38.1

-38.3

38.6

2.60

37.3
37.5
37.8
38.0
38.3

38.5
38.8
39.0
38.3
39.5

2.64

37.2
37.4
37.7
37.9
38.2

38.4
38.7
38.9
39.2
39.5

2.68

37.1
37.3
37.6
37.8
38.1

38.4
38.6
38.9
39.1
39.4

2.73

37.0
37.3
37.5
37.8
38.0

38.3
38.5
38.8
39.0
39.3

2.77

36.9
37.2
37.4
37.7
37.9

38.2
38.4
38.7
38.9
39.2

2.82

36.8
37.0
37.3
37.6
37.8

38.1
38.3
38.6
38.8
38.1

36.6
36.9
37.2
37.4
37.7

37.9
38.2
38.5
38.7
39.0

2.91

36.5
36.7
37.0
37.2
37.5

37.8
38.0
38.3
38.6
38.8

2,97

36.2
36.5
36.8
37.0
37.3

37.6
37.8
38.1
38.4

38.7

3.02

36.0
36.2
36.5
36.8
37.1

3.10

32.5
32.8
33.1
33.4
33.6

33.9
34.2
34.5
34.8
35.1

3.16

31.8
32.2
32.5
32.8
33.1

33.4
33.7
34.0
34.3
34.6

3.22

31.1
31.4
31.7
32.1
32.4

32.7
33.0
33.3
33.7
34.0

3.28

30.2
30.5
30.9
31.2
31.6

31.9
32,2
32.6
32.9
33.2

3.07

35.6
35.9
36.2
36.5
36.7

37.0
37.3
37.6
37.9
38.2

3.13

35.2
35.5
35.8
36.1
36.3

36.6
36.9
37.2
37.5
37.8

3.19

34.6
34.9
35.2
35.6
35.9

36.2
36.5
36.8
37.1
37.4

3.25

34.0
34.3
34.6
34,9
35.3

35.6
35.9
36.2
36.5
36.8

3.31

33.2
33.5
33.9
34.2
34.5

34.9
35.2
35.5
35.8
36.2

3..38

32.2
32.6
32.9

'33.3

33.6

34.0
34.3
34.7
35.0
35.4

3.35

3.44

33.0
33.4
33.7
34.1
34.4

3.41

31.3

3.51

33.3

N
)
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Free Submerged £l ow (CFS): HA(FT)
H1l Flow = ~— ——————— ————e

(FT) (CFS) ~2.59 '2.63 . 2.76  2.80 2.85 2,89 2.94 2.99 3.05 3.10 3.16 3.22 .28 3.40  3.47

3.70 40.1 39.8 '39.7 39.5 39.4 35.3 39.2 38.8 38.6 38.3 37.9 37.5 35.4- 34.4
3.71 40.4 40.0 39.8 39,7  39.6 39.4 39.1 '38.9 - 38.6 38.2 37.8 35.7  34.7
3.72 40.6 40.3 40.0 39.9 39.8 39.7 39.4 39.1 38.9 38.5 38.1 36.1 35.1
3.73 40.9 40.5 40.3 40.2 40.1 40.0 39.6 39.4 39.1. 38.8 38.4 36.4 - 35.5
3.74. 41.1 40.8 40.5 40.4 40.3 40.2 39.9 39.7 39.4 39.1 38.7 36.7 . 35.8

3.75 41.4 41.1 40.8 40.7 40.6 40.5 40.2 40,0 39.7 39.4  39.0 37,1 36.2
3.76 41.6 41.1 41.0 40.9 40.8 40.5 40.3 40.0 39.7 39.3 37.4 36.5
3.77 41.9 41.3 41.2 41.1 41.0 40,7 40.5 40.3 40.0 '39.6 37.8 36.9
3.78 42.2 41,6 41.5 41.4 -41.3 41.0 40.8 40.6 40.3 39.9 38.1 37.3
3.79 42.4 41.9 41.8° 41.7 A4l.6 41.3 41,1 40.9 40.6 40.2 38.5 37.6

w (CFS): H4(FT)

3.18 3.24 3.30 . 3.49 3.56

40.7 40.3 37.6  36.6
41.0  40.6 38.0 36.9
41.3 40.9 38,3 37.3 36.1
41. 41.2 38.7 37.7 36.5
41.9 41.5 39.0. 38.1 36.9

42, 41.8 39.4 38. 37.3
42, 42.1 39.8 38. 37.7
42. 42.4 40.1 -39. 38.1
43, 42,7 40.5  39.6 38.5
43. 43.1 40.8 39.9 38.9 37.6

SHNNTA. TVAIOZHAVIL HLIIDINOD HOVId-NI-LSVD




Table 2.—Free- and submerged-flow discharge (cubic feet per second) with water depths h,

and h

measured on 1.25:1

sidewall with sloping gage for trapezoidal flume No. 2 (2-ft bottom approach width, ’lji‘t bot%om throat width, and £
1.2571 sidewall)—Continued
Free Submerged £1o0ow(CFS): H4(FT)
H1  Flow ———————— —
(FT) (CFS) 2.73 2,77 .2.81 2.86 2,90 2.95 3.00 3.05 3.10 3.15 3.21 3.27 3.33 3.39 3.45 3.52 3.58.+3.65 3.72 3.79
3.90 45.3 44.9-44.8 44,7 44.7 44.6 44.5 44.3 44.2 44,0 43,8 43.5 43;2 42,8 42,3 41.7 40,9 39.9 38.8
3.91 45.6 45.1 45.0 44.9 44.8 44,7 44.6 44.5 44.3 44.1 43.8 43.5 43.1 42.6 42.0 41.2 40.3 39.2 g
3.92 45.8 45.4 45,3 45.2 45.1 45.0 44.9 44.8 44.6 44.4- 44,1 43.8 43.4 42.9 42.3 41.6 40.7 39.6 38.4 A
3.93 45.1 45.7 45.6 45.5 45.4 45.3 45.2 45.0 44.9 44.7 44.4 44.1 43.7 43.3 42.7 41.9 41.1 40,0 38.8 g
3.94 46.4 46.0 - 45.9. 45.8 45.7 45.6 45,5 45.3 45.2 45.0 -44.7 44.4 44,1 43,6 43.0 42.3 41l.4 40.4 39.2 B
3.85 "46.6 46.3 " 46.2° 46.1 46,0 45.9 45,7 45,6 45.5 45.3 45.0 44.7 44.4 43.9 43.3 42.6 41.8 40.8 39.6 E
3.96 46.9 46.4 46.3 46.2 46.1 46.0 45.9 45.8 45.6 45.3 '45.1 44.7 44.2  43.7 43.0 42,2 41.2 40.0 jaa
3.97  47.2 46.7 46.6 46.5 46.4 46.3 46.2 46.0 45.9 45.6 45.4 45.0 44.6 44.0 43.4 42.5 41.6 40.4 E::
3.98 47.5 47.0 46.9 46.8 46.7 46.6 46.5 46.3. 46.2 45,9 45.7 45.3 44.9 44.4 43.7 42.% 41.9 40.8 Eg
3.99 47.7 47.3 47.2° 47.1 47.0 46.9 46.8 46.6 46.5 46.2 46.0 45.6 45.2 44.7 44.1 43.3 42.3 41.2 39.9 E
&
8
Free Submerged f 1 ow (CFS): H4(FT) g
Hl -~ Flow ~——meo——u —————— : — . ——m i &
(FT) (CFS) 2.80. 2.84 2.89 2.93 -2.98 3,03 3,08 3.13 3.18 3.23 '3.29 3.35 3.41 3.47 3.54 3.61 3.67 3.74 3.81 3.88 g
ad
4.00 48B.0 47.6° 47.5 47.4 47.3 47.2 47.1 47.0 46.8 46.7 46.4 46.2 45.8 45.4 44.8 44.2 43.4 42.4 41.2 ;
4.01 48.3 47.8 47.7 47.6  47.5 47.4 47.3 47.1 47.0 46.7 46.5 46.1 45.7 45.2 44.5 43.7 42.8 41.6 oc!
4.02 48.6 48.1 48.0 47.9 47.8 47.7 47.6 47.4 47.3 47.0 46.8 46.4 46.0 45.5 44.9 44.1 43.1 42.0 40.7 E
4.03 48.8 48.4 48.3 48.2 48.1 48.0 47.9 47.7 47.6 47.3 47.1 46.8 46.4 45.8 45,2 44.5 43.5 42.4 4l.1 =
4.04 49.1 4B.7 48.6 48.5 48.4 48.3 48.2 48.0 47.9 47.7 47.4 47.1 46.7 46.2 45.6 44.8 43.9 42.8 41.5 %
4.05 -49.4 49.0 48.9  48.8 48.7 48.6 48.5 48.3 48.2 48.0 47.7 47.4 47.0 46.5 45.9 45.2 44.3 .43.2 41.9 E
4.06 49.7 49.3 49,2 49.1 49.0 48.9 48.8 48.6 48.5 48.3 48.0 47.7 -47.3 46.9 46.3 45.5 44.7 43.6 42.4 E
4.07  50.0 49.5 49.4 49.3 49.2 49.1 48.9 48.8 48.6 48.3 4B.0 47.7 47.2 46.6 45.9 45.0 44.0 42.8 8
4.08 50.2 ' 49.8 49.7 49,6 49.5 49.4 49.2 49.1 -48.9 48.6 48.4 48.0 47.5 47.0 46.3  45.4 44.4 43.2 S
4.09 50.5 50.1°.50.0 49.9 49.8 49,7 49.5 49.4 49,2 49.0 48.7 48.3 47.9 47.3 46.6 45.8 44.8 43,6 42.2 :CU!
e}
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Submerged £1ow (CFS): H4(FT)

3.05  3.10 3.20 3.26 3.31 3.37 3.43 3.49 3.56 k 3.84- 3.91 3.98

50.0 49.9 49.4 48.9 48.5 48.0 43.7
50.3 50.2 49,7 49.2 48.8 48.4 44.1
50.6  50.5 50.0 49.5 49.2 48.7 44.5
50.9°.50.8 50.3 49.8 49.5 49.1 44.9
51.2 51.1 50.6 50.2° 49.8 49.4 45.3

51.5 51.4 51.0 50.5 50.1 49,7 45.7
51.8- 51.7 . 51.3 50.8 50.5 50.1 46.1
52.1 52,0 51.6 51.1 50.8 50.4 46.6
52.4 52.3 51.9 51.4 51.1 50.8 47.0
52.7 52.6 52.2 51.8 51.5 51.1 47.4
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