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PREFACE

The first edition of the Hydraulic and Excavation Tables was
issued by the Bureau of Reclamation in 1905. It was compiled
under the direction of A. P. Davis, and the following engineers
were given credit for computing tables in the first edition: Roy
H. Bolster, Clarence T. Johnston, C. C. Babb, F. E. Weymouth,
E. C. Murphy, Robert Follansbee, and J. C. Hoyt.

The number of printings of this handbook, aggregating over
33.000 copies, is as follows :

Year Edition bered bered

First. .ol 76 13
QGeological Survey. B 81 18
econd.. . 117 39
Third. . 147 43
Fourth 168 49
Fifth_ 168 19
Sixth. 168 49
Seventh 168 49
Eighth. 173 49
Ninth_. 173 49
-| Tenth.. 173 49
Eleventh_ ___________ .. .. 350 71

I Reprints of 5th Edition in 1923, 1926, and 1930,

? Reprint of 10th Edition in 1952.

* Reprints of 11th Edition in 1961, 1963, 1967, 1970, 1974,
and 1986.

While compiled in the first instance with a view to the require-
ments of the engineers of the Bureau of Reclamation, the book
has had a considerable circulation among other engineers engaged
in similar lines of work. Many of the tables have been computed
especially for this publication and are available nowhere else in
print. In order to make the series complete a few tables taken
from other sources have been included, most of which have been
extended or modified to conform to the conditions encountered
on Reclamation projects.

The present edition constitutes a major revision as compared
with the previous editions. Many new useful tables have been
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4 HYDRAULIC AND EXCAVATION TABLES

added and, in conformance with present Bureau practice, the
tables for flow in open channels are now based on Manning’s
formula rather than the Chezy-Kutter formula. The following
tables have been taken, with permission, from Hydraulic Tables,
Second Edition, of the War Department, Corps of Engineers:
15, 20, 58, 61, 62, 63, and 64. Part of the information for the
following tables was also taken from the above Hydraulic Tables:
1 through 14, 27, 28, 29, 31, 33, 34, and 35. Most of the infor-
mation in tables 18, 19, and 21 was taken, with permission, from
Hydraulics of Steady Flow in Open Channels, by 8. M. Wood-
ward and C. J. Posey, copyright 1941, John Wiley & Sons, Inc.

The introductory notes giving typical values of n, in so far as
they are applicable to flumes, conform with those given by
Fred C. Scobey in Technical Bulletin No. 393, United States
Department of Agriculture.

All reported errors have been checked and corrections made,
and the thanks of the Bureau are extended to all those who by
reporting errors or by making suggestions for improvement have
cooperated in this revision. A continuance of this interest is
earnestly solicited; all errors reported or suggestions made in the
line of constructive criticism are welcomed, since it is only by the
continued cooperation of users and publishers that the goal of an
entirely reliable and adequate handbook can be attained.
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ExPLANATION OF TARLES

Tables 1 to 14.—Tables 1 to 14 give the value of the mean
velocity of water in open channels computed from Manning’s
formula:

e 1.4867% %
n

The value of n, the coefficient of roughness, to be used in
finding v, depends on the roughness of the materials forming the
bed and kanks of the channel, irregularities and imperfections
in the bed or banks, the load of silt or detritus, aquatic plants,
curves, eddies, velocity of water, and various other considera-
tions. Many experiments have been made which have deter-
mined the value of n for existing installations. The assigning
of a value of n for a proposed conduit is, however, subject to
considerable uncertainty, small differences in conditions of
apparent minor importance often eausing a surprising change in
the measured values of n. On this account, where it is important
that a channel carry a certain definite quantity of water, a factor
of safety must be used. This may be done either by using a
value of n greater than the most probable value or preferably
the channel may be designed for a discharge greater than that
actually desired.

The values of n given in the following list, with typical de-
scriptions of the open channels from which the values were
determined, are for the most part abridged from the work of
Mr. Fred C. Scobey presented in Technical Bulletins Nos. 150,
393, 652, and in Bulletins 376 and 852 of the United States
Department of Agriculture. The original bulletins should be
referred to before selecting a value of n for any important
project.
n=0.008-0.010; for extremely smooth channels of glass or

polished wood used in model work; for the computation
of high velocities on steep chutes and spillways where air
is entrained. These values correspond to about two-
thirds the normal values found in canals at usual veloci-
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10 HYDRAULIC AND EXCAVATION TABLES

ties and their use gives an approximation of the velocity
of the air-water mixture. Depths must be computed by
the use of normal value of =.

n==0.009; smooth flumes of polished lumber as used in models;
should not be used for design of prototype.

n=20.010; this value can be taken as the lowest one attained in
field tests where conditions approaching the ideal are
maintained. It is too low to be anticipated in the design
of any flume.

n=0.011; for new, straight, untreated semicircular stave flumes;
for new, straight, smooth, unpainted semicircular metal
flumes free from internal obstructions; for straight, best
quality, large-diameter concrete pipe used as a flow line;
only applicable to straight reaches; should not be expected
to hold for life of structure.

n=0.012; for surfaced, untreated lumber flumes in excellent
condition; for short, straight, smooth flumes of unpainted
metal; for hand-poured concrete of the highest grade of
workmanship with surfaces as smooth as a troweled side-
walk with masked expansion joints; practically no moss,
larvae, or gravel ravelings; alighment long, straight tan-
gents connected with long radius curves; field conditions
seldom make this value applicable.

n=0.013; minimum conservative value of n for the design of
long flumes of all materials of quality described under
n=0.012; provides for mild curvature or some sand;
treated wood stave flumes; covered flumes built of sur-
faced lumber, with battens included in hydraulic compu-
tations and of high-class workmanship; metal flumes
painted and with dead smooth interiors; concrete flumes
with oiled forms, fins rubbed down with troweled bottom;
shot conerete if steel troweled; conduits to be this class
should probably attain n=0.012 initially.

n=0.014; excellent value for conservatively designed structures
of wood, painted metal, or concrete under usual condi-
tions; cares for alignment about equal in curve and tan-
gent length; conforms to surfaces as left by smooth-
jointed forms or well-broomed shot concrete; will care
for slight algae growth or slight deposits of silt or slight
deterioration.
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n=0.015; rough, plank flumes of unsurfaced lumber with curves
made by short length, angular shifts; for metal flumes
with shallow compression member projecting into section
but otherwise of class »=0.013; for construction with
first-class sides but roughly troweled bottom or for class
n=0.014 construction with noticeable silt or gravel de-
posits; value suitable for use with muddy gravel deposits;
value suitable for use with muddy water for either poured
or shot concrete; smooth concrete that is seasonally
roughened by larvae or algae growths take value of
n=0.015 or higher; lowest value for highest class rubble
and concrete combination.

n=0.016; for lining made with rough board forms conveying
clear water with small amount of debris; class n=0.014
linings with reasonably heavy algae; or maximum larvae
growth; or large amounts of cobble detritus; or old linings
repaired with thin cement mortar coat; or heavy lime
encrustations; earth channels in best possible conditions,
with slick deposit of silt, free of moss and nearly straight
alignment; true to grade and section; not to be used for
design.

n=0.017; for clear water on first-class bottom and excellent
rubble sides or smooth rock bottom and wooden plank
sides; roughly coated, poured lining with uneven expan-
sion joints; basic value for shot concrete against smoothly
trimmed earth base; such a surface is distinctly rough
and will scratch hand; undulations of the order of 1 inch.

n=0.018; about the upper limit for concrete construction in any
workable condition; very rough concrete with sharp
curves and deposits of gravel and moss; minimum design
value for uniform rubble, or concrete sides and natural
channel bed; for volcanic ash soils with no vegetation;
minimum value for large high-class canals in very fine silt.

n=0.020; for tuberculated iron; ruined masonry; well-con-
structed canals in firm earth or fine packed gravel where
velocities are such that the silt may fill the interstices
in the gravel; alignment straight, banks clean; large
canals of class n=0.0225.

n=0.0225; for corrugated pipe with hydraulic functions com-
puted from minimum internal diameter; average; well-
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constructed canal in material which will eventually have
a medium smooth bottom with graded gravel, grass on
the edges, and average alignment with silt deposits at
both sides of the bed and a few scattered stones in the
middle; hardpan in good condition; clay and lava-ash
soil. For the largest of canals of this type a value of
n=10.020 will be originally applicable.

n=0.025; for canals where moss, dense grass near edges, or
scattered cobbles are noticeable. Earth channels with
neglected maintenance have this value and up; a good
value for small, head ditches serving a couple of farms;
for eanals wholly in cut and thus subject to rolling debris;
minimum value for rock-cut smoothed up with shot
concrete.

n=0.0275; cobble-bottom canals, typically occurring near
mouths of canyons; value only applicable where cobbles
are graded and well packed; can reach 0.040 for large
boulders and heavy sand.

n=0.030; canals with heavy growth of moss, banks irregular and
overhanging with dense rootlets; bottom covered with
large fragments of rock or bed badly pitted by erosion.

n=0.035; for medium large canals about 50 percent choked with
moss growth and in bad order and regimen; small chan-
nels with considerable variation in wetted cross-section
and biennial maintenance; for flood channels not con-
tinuously maintained; for untouched rock cuts and tunnels
based on “paper” eross section.

n=0.040; for canals badly choked with moss or heavy growth;
large canals in which large cobbles and boulders collect,
approaching a stream bed in character.

n=10.050-0.060; floodways poorly maintained; canals two-thirds
choked with vegetation.

n=10.060-0.240; floodways without channels through timber and
underbrush, friction slope 0.4 to 0.8 foot per mile.

Tables 21, 22, 23, and 24.—Tables 21 and 23 give areas and
hydraulic radii for partially filled circular and horseshoe conduit
sections, respectively.

Where horseshoe or circular cross sections are used the labor of
testing for the critical depth or the hydraulic jump is materially
reduced by use of tables 22 and 24, which are supplementary to
tables 21 and 23.
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For example, suppose that it is desired to find the critical depth
for 650 second-feet flowing free in a 9-foot diameter circular conduit.
Q _ 650
D% 243 =2.675.
Entering table 22, column 3, with this value, by interpolation the
corresponding value in column 1 is found of

d
5—-0.701.

The critical depth is therefore
d=9X0.701=6.31 feet.

The eritical velocity head is likewise found from column 2 to be

h,=.3214X9=2.893 feet,
which gives a critical velocity of
V'=13.63 feet per second.

This information determines whether flow at a given point is
above or below critical depth, and provision may be made for any
contingency likely to occur.

Column 4 gives the hydrostatic pressure upon the cross section
of the water prism. The tabular values must be multiplied by
D® to give pressures in cubic units of water. If the pressure is
required in pounds, multiply the tabular value by 62.5 D3,

Table 24 is identical with table 22 except that it is computed
for a horseshoe section of the proportions indicated. These two
tables are subject to an error of one unit in the last digit.

Table 36.—Table 36 gives the discharges in cubic feet per
second over Cipolletti weirs for various lengths and depths of
water on the crest. The formula from which this table is com-
puted is @=3.367LH%, where Q is the discharge in cubic feet
per second, L the length in feet of the crest of the weir, and H the
depth in feet of water flowing over the weir. Table 36 may also
be used, with modification, for rectangular weirs, as discussed
after the table.

The Cipolletti weir differs from the rectangular form in having
side slopes of 4 vertical to 1 horizontal, instead of vertical sides.
1ts coefficient of contraction is unity and hence its discharge is
more readily computed than that of the rectangular weir.

Since the discharge is proportional to the length of weir, the
table may be used for weirs of any length by multiplying some
value found in the table by the proper factor, or by moving deci-
mal points and adding, but the tabular values are not accurate in
case the head is greater than one-third the length of the weir.
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Table 38.—Table 38 gives the discharge per foot of length over
sharp-crested vertical weirs, without end contractions, of heights
2, 4, 6, 8, 10, 20, and 30 feet, computed from Bazin's formula.
Although this formula is based on data obtained from experi-
ments with heads not greater than 1.64 feet, discharges for heads
of 4 feet and less computed thereby agree within 2 percent with
those obtained by use of the Fteley and Stearns formula. The
discharge given by this table is corrected for velocity of approach
and the head to be used is that observed 16 feet or more upstream
from the crest of the weir.

Tables 39 to 41.—Tables 39 to 41 give multipliers to be applied
to quantities in table 38 to determine the discharge over broad-
crested weirs of various types and dimensions.

ExampLE: Suppose the discharge is to be computed over a weir
of rectangular cross section that is 10 feet long, 12 feet high, 6 feet
wide at crest, and has an observed head of 2.4 feet. Table 38
shows that for a height (p) of 12 feet and a head (k) of 2.4, the
discharge is 12.42 second-feet. Table 39 shows that for a height
(p) of 12 feet, a erest width (¢) of 6 feet, and head (h) of 2.4 feet
the multiplier is 0.797. Hence, the discharge is 12.42X0.797 X
10=99.0 second-feet. With two end contractions the discharge
would be 9.9(10—2—-—>§§'4 =042,

Table 44.—Table 44 presents factors which may be multiplied
by the square root of the head to give the discharge of concrete
pipe by Scobey’s formula (see Bulletin No. 852, Department of
Agriculture). Thus, for example, the discharge of a 6-inch pipe
with rubber-gasket joints for a head loss of 6 feet per 1,000
would be 0.2078X2.4495=0.51 cubic feet per second.

Tables 48 to 52.—Tables 48 to 52 give the volume of excavation
in cubic yards per 100 feet of length for various center depths and
side slopes, assuming the ground to be level transversely. The
volume required is the difference between two triangular prisms.

In figure 1 is shown the cross section of & canal that has a
bottom width of 18 feet and side slopes of 13 to 1. The amount
of material in the prism C B F E is equal to the volume of the
prism A C E minus the volume of the prism ABF. As ACE
has an altitude of 16 feet and A B F has an altitude of 6 feet, the
volume of each for a length of 100 feet can be obtained from the
table. Opposite 16 in table 50 is 1,422, which is the volume
in cubic yards of A C E per 100 linear feet; opposite 6 is 200,
which is the volume of A B F.
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F1G. 1.~—Ideal canal section.

AsCBFE=ACE—-ABF
C B F E=1,422—200
=1,222

When working up quantities for canal excavation it is only
necessary to subtract the volume below the bed once for each
mile or for each 10 miles, thus making the use of the table much
more rapid.

Tables 53 to §7.—Tables 53 to 57 give the volume of excavation
in cubic yards per 100 feet of length, where the surface slopes
transversely, for various center depths and side slopes. They
differ from tables 48 to 52 only in that the earth surface is
sloping ground instead of being level transversely. The surface
slope is expressed in per cent, a 10 per cent slope being 10 vertical
to 100 horizontal.

Table 69.—Table 69 is designed for use in stadia work and
gives the difference in elevation corresponding to specified slant
distances for vertical angles of 0° to 20°. The horizontal dis-
tances corresponding to the slant distances are also given for
various vertical angles.

ExamMpLE: With the instrument at 4 a vertical angle of 3° 10’
is observed on a point B which is distant 350 feet by stadia read-
ing; find the difference in elevation of A and B and the horizontal
distance AB. Opposite 3° 10’ in the first column of the table,
16.5 is found under a distance of 300 and 22.1 under a distance of
400; and interpolation for a distance of 350 feet gives 19.3 feet for
the difference in elevation of A and B. Interpolation for 350
between the values in the 300 and the 400 distance columns of the
horizontal distance lines at 3° and 4° gives, respectively, 349.0
and 348.2; and an additional interpolation gives, for an angle of
3° 10’ and a slant distance of 350, a horizontal distance of 348.9.
The horizontal distance of AB is therefore 348.9 feet.
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Table 1.—Velocity of water, v, in feet per second, based on
“Manning’s formula v=(1.486/n)r28s12, m=.010—Continued

L
\ -00055 | .00060 | .00065 | .00070 | .00075 | .00080 | .00085 | .00090 | 00095 00100
14

0.2 1.19 L2441 130 1.34} 1.39| 1.44| 1.48| 1.52| 1.57 1.61
04! 1.8 1981 2061 2.13| 2.21| 228 235} 2.42| 2,49 2. 55
0.6 2.48 2591 2701 280! 2.90| 299) 3.08] 3.17( 3.26 3.34
0.8( 3.00f -3.14{ 3.26] 3.39| 3.51| 3.62| 3.73( 3.84| 305 4.05
Lo| 3.48 3.641 3.79| 393 4.07| 4.20| 4.33| 4.46| 4.58 4.70
L2} 394 4111 4281 444 4.60| 4.75| 4.80| 5.08| 517 5.31
14| 4.36 4.561 4.741 4.92| 509 5.26| 542| 558 5.73 5.88
16| 477 4.981 5.18| 5.38) 557 5.75) 593| 6.10) 6.27 6.43
L8} 516 539 561} 582 6.02) 6.22) 641 6.60 .6.78 8.95
20 553 5.78 | 6.011 6.24| 6.46| 6.67] 6.88| 7.08| 7.97 7.46
22| 589 6.161 6.41| 6.65| 6.88| 711} 7.33| 7.54| 7.75 7.95
24| 6.25 6521 679 7.051 7.29| 7.53| 7.77| 7.99| s 21 8.42
261 6.59 6.8 1 7.16| 7.43| 7.69| 7.95| 8.19| 8.43| s.68 8.89
28| 692 7.23| 7.53| 7.81] 8.08| 8.35| 8.61{ 886] 9.10 9.34
3.0, 7.25 7.571 7.881 818 8.47| 8.74| 9.01| 9.27| 9.53 9.77
3.2 | 7.57 7.901 8.23| 8.54| 8.84] 9.13| 90.41| 9.68| 9.95 10.20
8.4 7.8 8.23| 857 889] 9.20| 9.50| 9.80 | 10.08 | 1038 10. 63
3.6| 819 8551 890 9.23| 9.56| 9.87 | 10.18 | 10.47 | 10.76 11. 04
3.8| 849 8.86| 9.23( 0.57] 9.91)10.23|10.55] 10.86 | 11.15§ 11 44
40| 878 0.171 9.55| 9.91110.25]10.59 [ 10.92 ) 11.23 [ 11.54 | 11 84
421 9,07 0.481 0.86110.23{10.59{10.94 [ 11.28 { 11.60 | 11.92 | 12 23
441 9.36 9.77110.17 | 10.56 } 10.93 | 11.26 } 11.63 | 11.97 | 12.30 | 12 62
4.6 9:64] 10.07}10.48 ) 10.87 | 11.26 | 11.63 | 11.98 | 12.33 | 12 67| 13.00
4.8) 9.92| 10.36 | 10.78 | 11.19 | 11.58 | 11.96 | 1233 12.69 | 13.03 | 13.37
5.0110.194 10.64 | 11.08 | 12.50 | 11.90 | 12.29 [ 12.67 | 13.04 13.39 1 13.74
5,21 10.46| 10.93 | 11.37 | 11.80 | 12.21 | 12.62 | 13,00 | 13.38 13.75| 14.10
5,41 10731 11.20 1 11.66 | 1210 ] 12.53 | 12,94 | 13,33 | 13.72 14.10 | 14.46
5,61 10.99| 11.48 | 11.95|12.40 | 12.83 | 13.25 | 13.66 | 14.06 14.44 | 14.82
58] 11.25] 11.75]12.23 | 12.69 | 13.14 | 13.57 [ 13.99 14.39 | 14.79 | 15.17
6.0 11.51 | 120211251 | 12.98 | 13.44 | 13.88 14.31 | 14.72 [ 15.12 | 15.52
6.2 ) 11.76| 1228|1270 | 13.27 | 13.73 | 14.18 | 14 6211505 15.46 | 1586
6.4 12.01 | 12.55 | 13.06{13.55 | 14.03 | 14.49 | 14.93 | 15 3711579 | 16.20
6,6]12.26 | 12.81 ]13.33 1 13.83 } 14.82 ] 14.70 | 15,24 | 15 6916121 16.53
6.8 12.51 | 13.06 | 13.60 | 14.11 | 14.61 | 15.00 | 15.55 16.00 | 16.44 | 16.87
7.0 12.75| 13.32|13.86 | 14.39 | 14.89 | 15.38 | 15.85 | 16.31 16.76 | 17.20
9.5 13.35| 13.9514.52 | 15.06 | 15.59 | 16.10 | 16.60 | 17.08 17.56 | 18.00
8,0 13.94 | 14.56 | 15.15 | 15.73 | 16.28 | 16.81 | 17.33 17.83 [ 18.32 | 18.80
8,8 1451 | 1518 }15.78 | 16.37 | 16.95 | 17.51 | 18 04 118.57 1 19.08 | 19.57
8,0 | 1508 | 15.7516.39 [ 17.01 | 17.61 | 18.19 ] 18,75 | 19 29 19.82 | 20.33
9.5 | 15.63 [ 16.33 | 16.99 | 17.64 | 18.25 | 18.85 | 19.43 | 20.00 20.54 | 21.08

10 16.18 | 16.90 | 17.58 | 18.25 | 18.89 | 19.51 | 20.11 | 20.69 | 21.26 21,81

11} 17.24 | 18.00 [ 18.74 | 10.45 | 20.13 | 20.79 | 21.43 | 22.05 | 22 65 24

12 | 18.27 | 19.08 | 19.86 | 20.61 | 21.33 | 22.03 | 22.71 | 23.37 | 24.01 24. 63

13 10.27 | 20.12|20.95 | 21.74 | 22.50 | 23.24 | 23.95 | 24.65 25.32 | 25.08

14| 20.24 | 21.14|22.01 | 22.84 | 23.64 | 24.41 | 25.17 | 25.90 | 26. 61 ] 27.30

16 21.20 | 22,14 {23.04 | 23.91 | 24.75 | 25.56 | 26.35 | 27.11 27.86 { 28,58

16| 22.13 ) 23.11 | 24.06 | 24.96 | 25.84 | 26.69 | 27.51 | 28.31 | 29 08 | 20.8¢

17| 23.04 | 24.07 | 25.05 | 25.99 | 26.91 | 27.79 | 28. 64 | 20, 47 30.28 | 31.07

18 23.941 25.00 1 26.02 | 27.00 | 27.95 | 28.87 | 29.76 | 30.62 | 31. 46 32.28

19 ) 24.81 | 25.0226.98. 27.99 | 28.98 | 29.93 | 30.85 | 31. 74 32,611 33.46

20 ] 25.68] 26.82)27.91) 28.97 | 20.98 | 30.97 | 31.92 32.85(33.75| 34.62
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Table 1.—Velocity of waler, v, in feel per second, based on

Manning’s formula v=(1.486/n)r2Rs1/2,

n=.010—Continued

s
\ 0010 | L0015 | .0020 | .0025 | .0030 [ .0035 | .0040 | .0045 | .0050
T

0.2 1.61 1.97 2.27 2. 54 2.78 3.01 3.21 3.41 3.59
0.4 2. 66 3.12 3.61 4.03 4.42 4.77 5.10 5.41 5.70
[ X ] 3.34 4,09 4,73 5.29 5.79 6.25 6.69 7.09 7.47
0.8 4.05 4.96 5.73 6.40 7.01 7.58 8.10 8.69 9.06
10 4.70 5.76 6.65 7.43 8.14 8.79 9.40 9.97 10.51
L2 5.31 6.50 7.60 " 839 9.19 9.93]| 10.61} 11.28 11.87
1.4 5.88 7.20 8.32 9.30| 10.19| 1L00| 11.76| 12.48 13.15
L6 6.43 7.87 9.09] 10.16]| 11.13]| 12.03| 12.86] 13.64 14.37
L8 6.95 8.52 9.83] 10.99| 12.04] 13.01| 13.91| 14.75 15, 55
2.0 7.46 9.14| 10.55| 11.79} 12.92] 13.96 | 14.92| 1582 16.68
2.2 7.95 9.74| 11.24| 12,57 13.77| 14.87| 15.00| 16.86 17,77
2.4 8.42} 10.32| 11.91| 13.32| 14.50| 1576| 16.85| 17.87 18.84
2.6 8.80| 10.88| 12.57| 14.051 15.39| 16.62| 17.77] 18.85 19.87
28 9.34| 11.43} 13.20( 14.76| 16.17| 17.46{ 18.67| 19.80 20. 87
3.0 9.77| 11.97| 13.82| 15.46| 16.93| 18.29) 19.55( 20.74 21. 86
3.2 10.20] 12.50| 14.43| 16.13| 17.67 | 19.09] 20.41( 21.656 22,82
3.4| 10.63]| 13.01| 15.03| 16.80| 18.40| 19.88) 21.25) 22.54 23.76
3.6 11.04| 13.52| 1561 17.45} 19.12) 20.65| 22.08| 23.41 24.68
3.8] 1144 14.01] 16.18] 18.09| 19.82| 21.41| 22.89| 24.27 25. 59
40| 11.84| 14.50| 16.75| 18.72| 20.51}| 22.15| 23.68) 25.12 26.48
4,%] 12231 14.98] 17.30| 19.34| 21.19| 22.89| 24.47| 2595 27.35
4,41 12.621 15.45| 17.84| 19.95| 21.85| 23.61) 2524| 26.77 28.21
4,6 13.00| 15.92| 18.38| 20.55| 22.51| 24.32| 25.99| 27.57 29. 06
48| 13.371 16.38| 18.91| 2L.14| 23.16| 25.02| 26.74| 28.37 29.90
5.0| 13.74| 16.83| 19.43| 21.731 23.80) 25.71| 27.48] 29.15 30.72
5.2 14.10) 17.27| 19.95| 22.30| 24.43) 28.39] 28.21| 20.92 31.54
5.4| 14.46] 17.71| 20.45| 22.87| 25.05| 27.06| 28.93| 30.68 32.34
5.6] 14.82| 18.15| 20.96| 23.43) 2567 | 27.72| 20.64( 3144 33.14
5.8| 1517 18.58 | 21.45| 23.99| 26.27| 28.38| 30.34| 32.18 33.92
6.0 1552| 19.00| 21.94| 24.53| 26.87| 20.03| 31.03| 32.91 34.70
6.2| 1586 | 190.42| 22.43| 25.08| 27.47| 20.67| 31.72| 33.64 35. 46
6.4 16.20| 19.84| 22.91| 2561} 28.06| 30.30| 32.40] 34.36 36. 22
6.6 16.53| 20.25| 23.38| 26.14| 28.64| 30.93| 33.07| 35.07 36.97
6.8| 16.87) 20.66| 23.85]| 26.67] 20.21| 3L55| 33.73| 3578 37.71
%0} 17.20| 2106 24.32] 27.19| 29.78| 32.17| 34.39| 36.48 38.45
7.5| 18.00| 22.05| 2546| 28.47| 3L.10| 33.68; 36.01] 38.19 40. 26
8,0 18.80| 23.02| 26.58] 20.72| 32.56 | 356.17| 37.59| 39.87 42.03
8,51 10.57| 23.97 27.68| 30.95| 33.00| 36.62| 30.14| 41.52 43.76
9.0| 20.33| 24.90| 28.75( 3215 3522| 38.04| 40.66| 43.13 45. 46
9,5 2108 2582 ) 29.81 .33 36.51) 39.43) 42.161 44.71 47.13

10| 21.811 26.71| 30.85| 34.49 | 37.78 | 40.81 | 43.62| 46.27 48,77

11| 23.24 | 28.47| 82.87| 36.75| 40.26 | 43.48 | 46.48 [ 49.30 61,97

12 | 24.63 | 30.17 | 34.83 .04 1 42.66 | 46.08| 49.26 | 52.25 55,08

13| 25.98| 8182 36.74| 41.08 | 45.00| 48.61| 51.96 ] 55.11 58.09

14| 27.30 | 33.43| 38.60 L16 | 47.28 | 61.07 | 54.59 | 567.90 61,04

15| 28.58| 36.00 | 40.42 | 45.19| 49.50 | 53.47 | 57.16 | 60.63 63, 91

16{ 20.84| 36.54) 4220 | 47.18| 51.68 | 55.82| 59.68 | 63.30 66.72

17| 3107 38.05| 43.94| 49.12| 63.81 | 8.12| 6214 | 6591 69. 47

18| 3228 | 39.53 | 45.64 | 51.03| 55.90 | 60.38 | 64.55 | 68.47 72.17

19| 33.46| 40.98 | 47.32| 52.90| 57.95| 62.60.] 66,92 | 70.98 74.82

20| 34.62| 42.41 | 48.97| 54.74| 59.97 | 6€4.77 | 60.25| 73.46 77.42



Table 1.—Velocity of water, v, in fe

HYDRAULIC AND EXCAVATION TABLES

19

el per second, based on

Manning's formula v=(1.486/n)r?8s!2, 1n=.010—Continued

8
x 0055 | .0080 | .0065 | .0070 | .6075 | .0080 | .0085 | .0080 | .0095 | .0100
0.2 3.77 3.94| 4.10| 425, 4.40| 4.55| 4.60| 4.82( 4.95 5.08
0.4 598 6.25| 6.50| 6.75| 6.99( 7.22| 7.44| 7.65( 7.86 8.07
0.6 7.84 8.19 | 8.52| 8.84] 9.15( 0.46| 9.75|10.03 | 10.30 | 10.57
0.8) 9.5 9.9210.82 ) 10.71 | 11.09 | 11.45 | 11.81 | 12.15 | 12.48 | 12.81
L0} 11,02 11.51 | 1198} 12.43 | 12.87 [ 13.20 | 13.70 | 14.10 | 14.48 | 14. 86
121 12.44| 13.00|13.53 | 14.04 | 14.53 | 15.01 | 15.47 | 15.92 | 16.36 | 16.78
L4 13.79| 14.40|14.99 | 15,56 | 16.11 [ 16.63 | 17.15 | 17.64 | 18.13 | 18.60
L6 1508} 1575]16.3917.01 | 17.60 | 18.18 | 18.74 | 19.29 | 19.81 | 20.33
L8| 16,31 | 17.03 ) 17.73 | 18.40 | 19.04 | 19.67 | 20.27 | 20.86 | 21.43 | 21.99
2.0/ 17.40| 18.2719.02} 19.74 | 20.43 | 21.10] 21.75 ] 22.38 [ 22.90 | 23.59
2.2 18.64 19.47 | 20.27 | 21.03 | 21.77 { 22.48 | 23.17 | 23.85 [ 24.50 { 25.14
2.4 19.75 .63 | 21.48 | 22.29 | 23.07 | 23.83 | 24.56 | 25.27 | 25.96 | 26.64
2.6/ 20.84( 21.76 | 22.65 | 23.51 | 24.33 | 25.13 | 25.90 | 26.66 | 27.39 | 28 10
2.8 21.89 ( 22.87 | 23.80 | 24.70 § 25.57 | 26.40 | 27.22 | 28.01 | 28.77 | 29,52
3.0 | 2202 | 23.94|24.92} 25.86 | 26.77 | 27.65 | 28.50 | 20.32 | 30.13 | 30.91
3.21 23.03( 2500/ 26.02(27.00) 27.95 | 28.86 29.75 | 30.61 | 31.45 | 32 .27
3.4 2402 26.03127.00 | 28.11 | 20.10 | 30.05 | 30.98 | 31.88 [ 32.75 | 33,60
3.8 2580 27.04|28.14 | 29.20 30.23 | 31.22 | 32.18 { 33.11 | 34.02 | 34 90
3.8 26.8¢| 28.03 | 20.17 | 30.28 | 31.34 | 32.37 | 33.36 | 34.33 | 35.27 36.19
4.0 27.77( 29.00 { 30.19 | 51.33 ) 32,43 | 33.49 | 34.52 | 35.52 | 36.50 | 37.44
4.2 28.69| 20.96)31.10|32.36 | 33.50 | 34.60 | 35.66 | 36.70 | 37.70 | 38,68
4.4 29.59| 30.91 (3217 33.38(34.56 | 35.60 | 36.79 | 37.85 | 35.80 | 39,90
4,681 30.48| 31.84 (33,14 1 34.39 ( 35.50 | 36.76 | 37.89 | 38.99 | 40.06 | 41.10
4.8 | 31.36 | 32.75 [ 34.09 | 35.38 | 36.62 | 37.82 | 38.98 | 40.11 | 41.21 | 42,28
5.0 | 32,22 ( 33,66 (3503 ( 36.35  37.63 | 38.86 | 40.06 | 41.22 | 42.35 | 43.45
5.2 | 33.08 | 34.55|35.06)37.32 | 38.63 | 30.89 | 41.12 | 42.31 { 43.47 | 44. 60
5.4 33.921 3543 |36.88|38.27|30.61 | 40.91| 42,17 | 43.39 | 44.58 | 45.74
5.6 | 34.75] 36.30 | 37.78 | 39.21 | 40.58 | 41.91 | 43.20 | 44.46 | 45.67 | 46.86
5.8 | 35.58 1 37.16( 38.67 | 40.13 | 41.54 | 42.91 | 44.23 | 45.51 { 46.76 | 47.97
6.0 | 36.30 [ 38.01 | 39.56 | 41.05 | 42.49 | 43.80 | 45.24 { 46.55 | 47.82 | 49.07
6.2 37.19 | 38.85|40.43 | 41.96 | 43.43 | 44.86 | 46.24 | 47.58 | 48,88 | 50.15
6.4 37991 39.68|41.30 | 42.86 | 44.36 | 45,82 ] 47.23 | 48.60 | 49.93 | 51.22
6.6 38.78 | 40.50 | 42.15 | 43.75 | 45.28 | 46.77 | 48.20 { 49.60 | 50.96 | 52. 29
6.8 | 39.56 | 41.31|43.0044.62 ] 46.19 [ 47.71 | 49.17 [ 50.60 | 51.99 | 5334
.01 40.33 | 42,12 43.84 | 45.50 | 47.09 | 48.64 | 50.13 | 51.50 | 53.00 | 54.38
9.5 42.23 | 44.10| 45.00 | 47.64 | 49.31 | 50.93 | 52.49 | 54.01 | 55.50 | 56.94
8.0 | 44.08 ( 46.04 | 47.92 | 49.73 | 51.48 | 53.16 | 54.80 | 56.39 | 57.93 | 59,44
8.5 45.90 | 47.94 | 49.90 | 51.78 | 53.60 | 55.36 | 57.06 | 58.72 | 60.32 | 61.89
9.0 | 47.68 | 49.80 | 51.84 | 53.79 | 55.68 | 57.51 | 59.28 | 61.00 | 62,67 | 64.30
9.5 | 40.43| ©51.63 | 53.74 55.77 | 57.73 | 50.62 | 61.45 | 63.23 | 64.97 | 66. 66
10 [ 5115 53.43) 55.61| 57.71| 50.73| 61.69| 63.59| 65.43| 67.23| 68.97
111 54.51( 56.93| 50.26| 61.40| 63.65| 65.74| 67.76| 69.73] 71.64| 7350
12| 57.76] 60.83| 62.80 65.17| 67.45 69.67| 71.81| 73.80| 75.92| 77.89
13| 60.93) 63.64) 66.24] 68.74] 71.15 73.48) 75.75| 77.94| s80.08| 82 186
14| 64.02| 66.86] 69.50| 72.22) 74.75 77.21| 79.58| 81.80 84.13| 8532
151 67.03] 70.01 72.87 7562 78.27| 80.84| 83.33| 85.74| 88.00| 90 38
18 | 69.98/ 73.09! 76.07| 78.94| 81.71| 84.39| 86.99{ 89.51| 91.97| o4 36
17 ] 72.861 76.10| 79.21| 82.20| 85.08| 87.87] 90.58| 93.21| 95.76 98,25
181 75.69( 79.06| 82.20| 85.39] 88.39] 91.29( 94.10/ 96.83| 99.48| 102,08
19| 78.47| 81.96/ 85.31] 88.53| 91.63| 94.64] 97.55| 100.38| 103. 13| 105.81
20| 81200 84.81 88.27] 91.61] 94.82] 97.93| 100.94| 103.87| 106.72| 109. 49
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Table 1.—
Manning's formula v=(L. 48(:‘)/1«»)r2/3s;”2

Velocity of waler, v,

in feet per second, based on

n= .010—Cont1nued

8
)\ 01 02 03 4 05 08 07 08 09 10
0.2 | 5.08 7.19 1 8.80|10.16 | 11.36 | 12.45 | 13.45 | 14.37 | 15.25 | 16,07
0.4] 8.07) 11.41|13.97]16.13|18.04 | 19.76 | 21.34 | 22.82 | 24.20 25, 51
0.6 10,57 | 14.95| 18.31 | 21.14 | 23.64 | 25.80 | 27.97 , 20.90 { 31. 711 33.43
0.8 | 12.81| 18.11122.18 | 25.61 | 28.63 | 31.37 | 33.88 | 36.22 | 38.42 | 40. 50
1.0] 14.861 21.02]25.74 | 29.72 | 33.23 | 36.40 | 30.32 | 42.03 | 44. 58 | 46.99
121 16.78 | 23.73 | 20.06 | 33.56 | 37.52 | 41.10 | 44.40 | 47.46 | 50.34 53.06
1,4 18.60 | 26. 32.21 ] 37.19 | 41.58 | 45.55 | 49.20 | 52.60 | 55.79 | 58.81
1.6 20.33 | 28.75| 35.21 | 40.66 | 45.46 | 49.79 | 53.78 | 57.50 | 60.98 64.28
1.8 | 21.00 | 31.10 | 38.09 | 43.98 | 49.17 | 53.86 | 58.18 | 62.19 | 65. 97 | 69.53
2.0 23.59| 33.36| 40.86| 47.18 | 52.75 | 57.78 | 62.41 | 66.72 | 70.77 | 74 59
2.2 25.14 | 35.55| 43.54 | 50.27 | 56.21 | 61.57 } 66.50 | 71.10 | 75.41 79.49
%4 26.64| 37.67 | 46.14 | 53.27 | 59.56 | 65.25 | 70.48 | 75.34 | 79.91 84.24
2.6 28.10 39.74 | 48.67 | 56.20 | 62.83 | 68.82 | 74.34 | 79.47 } 84.20 | 88, 85
281 2052 41.75| 51.13 | 59.04 | 66.01 | 72.31 | 78.10 | 83.50 | 88.56 93.35
3.0 30.01] 43.71|53.54 | 61.82| 69.12 1 75.71 | 81.78 | 87.43 | 92.73 | 07. 75
3.2 32.27| 45.64(55.80 | 64.54 1 72.16  79.04 | 85.38 | 91.27 | 96. 81 { 102.04
3.4 33,60 475215820/ 67.20  75.13 [ 82.30 [ 88.90 | 95.03 1100.80 | 106.25
3.6 31.00] 49.36 60.46 | 60.81 | 78.05 } 85.50 | 92.35 | 98.73 |104.71 | 110.38
3.8 36.19| 51.17 | 62.68 | 72.37 | 80.91 | 88.64 | 95.74 [102.35 [108.56 | 114.43
4.0 37.44 | 52.96 | 64.86 | 74.89 | 83.73 | 91.72 | 99.07 |105.901 1112.33 | 118.41
4.2 3868 54.71 | 67.00 | 77.37 | 86.50 | 94.75 |102.35 |109. 41 1116.05 | 122.33
4.4 30.00] 56.43 | 69.11 | 79.80 | 89.22 | 97.74 |105. 57 |112.86 119.70 | 126. 18
4.8 4110 | 58.13 [ 71.10 | 82.20 | 91.91 |100.68 [108.74 |116.25 {123.30 129.97
4.8 42.28| 59.80 | 73.24 | 84.57 | 94.55 |103.58 |111.87 |110.60 |126.85 | 133.71
5.0 | 43.45| 61.45] 75.26 | 86.90 | 97.16 |106. 43 |114.96 |122.90 1130.35 | 137.40
5.2 44.60| 63.08 | 77.25 | 89.20 | 99.73 [109.25 |118.01 |126.15 |133.81 | 141.04
5.4 45.74 | 64.68 | 79.22 | 91.48 [102.27 |112.04 |121.01 |129.37 1137.22 | 144.64
5.6 | 46.86 | 66.27 | 81.17 | 93.72 [104.78 |114.79 |123. 98 |132. 54 |140. 58 148.19
5.8 | 47.97 | 67.84 | 83.00 | 95.94 |107.26 [117. 50 126.92 {135. 68 {143.91 | 151.60
6.0 | 40.07 | 69.39 | 84.99 | 98.13 |109.72 |120. 19 {129.82 ;138.78 (147.20 | 155.16
6.2 ! 50,151 70.92 | 86.86 {100.30 (112.14 |122.84 |132.69 [141.85 |150.45 | 158. 59
6.4 51.22) 72.44 | 88.72 |102.45 |114. 54 [125.47 |135.53 |144.88 |153.67 | 161.98
8.6 | 52.29 | 73.94 | 90.56 |104.57 |116.91 {128.07 |138.33 (147.89 [156.86 | 165.34
6.8 | 53.34 | 75.43 | 92.38 {106.67 |119.26 [130.65 |141.12 {150.86 |160.01 | 168.66
7.0 54.38 | 76.90 { 94.18 [108.75 |121. 50 {133.20 [143.87 |153.80 |163.13 | 171.96
7.5 | 56.94 | 80.52 | 98.62 |113.87 |127.31 [139.47 [150. 64 {161.04 |170.81 | 180. 05
8.0 | 50.44 | 84.06 [102.95 |118.88 |132.91 [145. 60 |157.26 (168.12 |178.32 | 187.97
8.5 | 61.80 | 87.53 |107.20 {123.78 [138.39 |151.60 [163.75 |175.06 |185.67 | 195,72
9.0 64.30 | 90.93 |111.36 |128. 59 |143.77 [157.49 (170.11 1181.86 [192.89 | 203.32
9.5 | 66.66 | 94.26 |115,45 1133.31 |149.05 163, 27 (176.35 (188, 53 (199.97 | 210.78
10| 68.97] 97.54] 119.47| 137.95 154. 23| 168. 95| 182. 49| 195.09| 206.92| 218.11
11| 73.50| 103.94| 127.30] 147.00| 164.35) 180. 03| 104. 46| 207. 89 220. 50| 232. 42
121 77.89| 110.15] 134.91| 155.78] 174.16| 190. 79( 206. 07| 220. 30| 233. 67| 246. 30
13 82.16] 116.19] 142.30] 164.32] 183.71| 201. 24| 217.37) 232. 38| 246. 47 259, 81
14 | 86.32] 122.07] 149.51] 172.64] 193.01] 211. 44| 228.38] 244.15| 258. 96| 272.96
15 | 90.38| 127.82] 156.55] 180. 76| 202.10( 221.39] 239. 13| 255. 64| 271. 14} 285.81
16 | 94.36] 13344} 163.43| 188.71( 210.98( 231.12} 249. 64| 266.88[ 283.07} 298.38
£ 08.25] 138, 94| 170.17| 196. 49| 219, 60| 240. 65| 259. 94| 277. 88| 204. 74| 310. 68
18 | 102.06] 144.34| 176.78| 204. 13] 228.22| 250.00| 270.03| 288. 68 306. 19| 322.75
10 | 105.81] 140.64) 183.27| 211.62| 236.60] 259. 18] 279. 94| 299, 27| 317. 43| 334.60
20 | 109.40] 154.84] 189. 64| 218. 98| 244. 83| 268. 19| 289. 68| 309. 68| 328. 47| 346. 24
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, based on

, =.011
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Table 2.—Velocity of waler,

HYDRAULIC AND EXCAVATION TABLES

v, in feet P

Manning’s formula v= (1.486/n5 r2f3gl/2

er second, based on

n=.011—Continued

8
\ 00055 | .00060 | 00065 | .00070 | .00075 | 00080 | 00085 | .00090 | .00095 00100
rN
0,21 108 113 18] 12| 27| 1.31] 135 1.39| L42 1.46
o4] 172 180| 187| Lo4| 201} 207| 2.14| 2.20| 2.26 2.32
08| 225 2.35| 2.45[ 2.54| 2.63| 2.72| 2.80} 288 296 3.04
08| 2.73 2.85| 2.97| 308! 3.19] 3.29| 3.39| 3.49) 3.58 3.68
Lo{ 317 3.31| 3.4 357( 3.70] 3.82| 3.94| 4.05) 4.16 4.27
1.2] 3.58 3.74| 3.80| 4.04| 418 | 4.311 445 4.58| 4.70 4.82
14| 3.96 414| 431| 447| 463 478 | 493 507 5.2 5.35
L6 433 453| 47| 480 5.06| 5.23| 639 554 570 5.84
1.8 4.69 490| 510| 5290| 547} 565| 58 6.00) 6.16 6.32
2.0 503 5.25| 547 5.67| 5.871 6.07| 6.25| 6.43) 6.61 6.78
2.2 5136 5.60| 5.8 | 6.05| 6.26| 6.46| 6.66| 6.86| 7.04 7.23
2.4| 568 503| 6.17| 6.41| 663 6.85| 7.06| 7.26| 7.46 7.66
26| 599 6.26| 6.51| 6.76 | 7.00| 7.22| 7.45| 7.66| 7.87 8.08
28 629 6.57| 6.8| 7.10| 7.357 7.59| 7.82| 805} 827 8.49
3.0 659 6.88| 7.16| 7.43| 7.70| 7.95| 8.19| 843 8.66 8.89
3.2| 6.8 719 7.48) 7.76| 8.03| 8.30| 8.55| 8.80| 9.04 9.28
3.4 7.16 7.48| 7.79| s.08| 8.37| 8.64] 891| 0.16| 9.41 9,66
3.86| .44 771! so09f 8.40| 860 8.98| 9.25| 9.52 9.78 | 10.03
3.8| 771 806| 83| 870] 9.01| 9.30} 9.59} 0.87 [ 10.14 } 10.40
40| 7.98 8341 868) 90.01] 9.32( 9.63| 9.92}10.21]10.49 | 10.78
42| 825 se6l| 897| 030! 9.63} 9.95]10.25|10.55 [ 10.84 | 11.12
441 851 889! 9.25]| 9.60| 9.93 | 10.26  10.58 | 10.88 | 1118 | 11.47
46| 876 0.15| 0.53| 0.80| 1023 | 10.5710.89 | 11.21 | 11.52 | 1182
48| 9.02 0.42| 9.80{10.17 | 10.53 | 10.87 | 11.21 | 11.53 | 11.85 | 12.16
501 9.26 9.68 | 10.07 | 10.45 | 10.82 [ 11.17 | 11.52 | 11.85 | 12,17} 12, 49
52| 9.51 0.93 | 10.3¢4 | 10.73 | 11.10{ 11.47 | 11.82 | 12.16 | 12.50 | 12.82
5.4| 9.75| 10.19]10.60 | 11.00 | 11.39 | 1L.76 | 12. 121 12.47 [ 12.82 ] 13.15
5.6 0.99| 10.44 | 10.86 | 11.27 | 11.67 | 12. 05{12.42 | 12.78 [ 13.13 | 13.47
5.8 1023 | 10,68 11.12 | 11.54 | 11.64 | 12.33 | 12. 71(13.08 | 13,44} 13.79
6.0 | 10.46 | 10.93 | 11.37 | 11.80 | 12.22 | 12.62 | 13. 00| 13.38 (13.75| 14.11
6.2 | 10.69 | 11.17 | 11.62(12.06 | 12.49 | 12.90 | 13.29 13.68 | 14.06 | 14.42
6.4 1002 11.41|11.87 |12.32 | 12.75 | 13.17 | 13.58 13.97 | 14.35 | 14.73
6.6 11.15| 116412121258 | 13.02 ) 13.44 § 13. 86 | 14.26 | 14.65 | 15.03
6.8 | 11.37] 1188|1236 | 12.83 | 13.28 | 13.71 14.14 | 14.55 | 14.94 | 15.33
9.0 | 1L.59 | 12,11 |12.60 | 13.08 | 13.54 | 13.08 | 14.41 14.83 | 15.24 | 15.63
5| 1214 | 12.68]13.20 | 13.60 | 14.18 | 14.64 | 15.09 | 15.53 15.95 | 16.37
8.0 12,67 13.24 | 13.78 | 14.30 | 14.80 | 15.28 | 15.75 16,21 | 16.66 | 17.09
8.5 13.20| 13.78 | 14.34 | 14.89 | 15.41 | 15.01 | 16.40 16.88 | 17.34 | 17.79
0.0 13.71 | 14.3214.90 | 15.46 | 16.01 | 16.53 | 17. 04 {17.54 | 18.02 | 18.48
95| 14.21| 14.84 } 156,45 | 16. 16.59 | 17.14 1 17.67 | 18.18 | 18,68 | 10,16
101 14711 153611599 |16.59 [ 17.17 | 17.74 | 18.28 18.81 ( 19.33 | 19.83
11| 15.67| 16.37 ) 17.04 | 17.68 | 18.30 | 18.90 | 19.48 | 2. 05]20.59 | 2113
12] 16.61] 17.34| 18.05 | 18.73 | 19.39 | 20.03 | 20.64 | 21. 24| 21.82| 22.39
13| i7.52| 18.20 | 19.04 | 19.76 | 20.45 | 21.13 | 2L.78 ) 22.41 23.02 | 23.62
14 18.40] 19.22| 20.01 .76 | 21.49 | 22.20 | 22.88 | 23.54 | 24.19 | 24.81
150 19.27] 20.13]20.95 | 21.74 | 22.50 | 23.24 | 23.96 | 24. 65 | 25.32 | 25.98
16 20121 2101 | 21.87 | 22.60 | 23.49 [ 24.26 | 25.01 ) 25.73 26.44 | 27.13
171 20.05] 21.88]22.77| 23.63 | 24.46 | 25.26 | 26.04 26.79 | 27.53 | 28.24
18] 21.76| 22.73 | 23.66 | 24.55 | 25.41 | 26.24 | 27.05 ) 27. 84128.60 | 29.34
19 | 22.56 | 23.56 | 24.52 | 25.45 | 26. 27.21 | 28. 28.86 | 29.65 | 30.42
20| 23.3¢| 24.38| 25.38 | 26.33 | 27.26 | 28.15 | 29.02 20.86 | 30.68 | 31.48
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Table 2.—Velocity of water, v, in feet per second, based on

Manning’s formula v=(1.486/n)r?Rs1/2,

n=.011—Continued

/.

N 0010 | 0015 | .0020 | .0025 | .0030 | .0035 | .0040 | .0045 | .0050
r

0.2 1. 46 179 2.07 2.31 2.53 2,73 2.92 3.10 3.27
0.4 2,32 2.84 3.28 3.67 4.02 4,34 4,64 4,92 5.19
0.6 3.04 3.72 4.30 4,81 5.26 5.69 6.08 6.45 6.80
0.8 3.68 4.51 5.21 5.82 6.38 6.89 7.36 7.81 8.23
1.0 4,27 5.23 6.04 8.75 7.40 7.9 8.54 9,06 9. 55
L2 4,82 5.91 6,82 7.63 8.36 9.03 9.65 1 10.23 10.79
1.4 5.35 ©. 56 7.56 8.45 9.26 ] 10.00| 10.69 | 11.34 11.95
16 5.84 7.16 8.26 9.24 ) 1012 10.93| 11.68{ 1240 13.07
L8 6.32 7.74 8.04 0.90 1 10.95) 11.83; 12.64| 13.41 14,13
2.0 6.78 8.31 9. 59 0.72 | 11.75( 12,69 13.56 | 14.39 15.16
2.2 7.2 8.85( 10.22) 11431 12.52| 13.52| 14.45| 15.33 16. 16
2.4 7.66 9.38| 10.83| 12,11 | 13.26| 14.33| 1532 16.24 17.12
2.6 8.08 0.80| 11.42) 12,77} 13.99| 15.11| 16.15| 17.13 18.06
2.8 8.49) 10.39| 1200 13.42| 14.70 | 15,88 | 16.97] 18.00 18.98
3.0 8.80( 10.88 | 12,57 14.05| 1539 16.62; 17.77] 18.85 19.87
3.2 9.28) 1136} 13.12{ 1467} 16.07{ 17.36) 18.55} 19.68 20,74
3.4 9.66f 11.83( 13.66| 1527 16.73 | 18.07| 19.32| 20.49 21, 60
3.6! 1003} 1229 14.19( 1587 | 17.38 [ 18.77| 20.07) 21.29 22,44
38| 1040 1274 14.71) 16,45 18.02| 19.46( 20.81 | 22.07 23.26
40| 10.76) 13.18) 1522 | 17.02] 18.64| 20.14 | 21.53 | 22.84 24,07
4.2 11,12} 13,62 1573 | 17.58 | 19.26| 20.80 | 22.24 | 23.59 24,87
4.4 11.47) 1405) 16,22 18.14| 19.87 ) 21.46| 22.94| 24.33 25, 65
4.6 11.82] 14.47| 16.71| 18.68( 20.47 | 22.11{ 23.63 | 25.07 26. 42
481 1216 14.89) 17,19} 19.22| 2105} 22.74| 24.31) 25.79 27.18
5.0 12401 1530 17.67| 16.75} 2l 64| 23,371 24.08 1 26.50 27.93
5.2 1282 1570 | 1813 20.27( 22,21 ! 23,09 | 2564 27.20 28,67
54| 13.15| 16.10{ 18.60( 20.79; 22.77( 24.60| 26.30 | 27.89 29. 40
5.6 13.47| 16.50 | 19.05| 21.30| 23.33 | 25.20 | 26.94 | 28.58 30.12
5.8| 13.79| 16.89| 19.50 | 21.80 | 23.89 | 25.80 | 27.58} 29.25 30.84
80| 1411 | 17.28| 19.95: 2230 | 24.43) 26.39| 28.21 | 20.92 31, 54
8.2 14.42) 17.66) 20.39) 22.80) 24.97| 26.97) 28.83| 30.58 32.24
6.4 | 1473 18.04| 20.83 ) 23.28 2551 27.55| 20.45| 31.24 32.93
6.6] 1503) 1841 2126 23.77] 26.03; 28.12) 30.06| 31.89 33.61
6.8 1533 ] 18.78| 21.68| 24.24( 26.56 | 28.60 | 30.67 | 32.53 34,29
%.0| 15.63 | 19.15) 2211} 24.72| 27.08| 20.25( 31.26( 33.18 34,96
7.5 16.37| 20.05} 23.15| 2588 28.35| 30.62| 32.74 | 384.72 36. 60
80| 17.09) 20.93 | 24.17| 27.02| 29.60 | 31.97| 3418} 36.25 38.21
851 1779 21.79| 2516 28.13| 30.82 | 33.20 | 3559 | 37.74 39.79
9.0 ) 18.48| 22.64 26.14| 20.23| 3201 ) 34.58| 36.97] 39.21 41.33
9.5 19.16} 23.47) 27.10| 30.30{ 33.18) 35.85| 38.32| 40.65 42.85

10| 19.83 | 24.20( 28.04| 3L.35| 34.34| 37.10| 39.66 | 42.06 44.34

11 21,131 25.88 ) 20.88 | 33.41% 36.60| 230.53) 42,261 44.82 47.25

12| 22,39} 27.42] 31.67 | 3540 38.78| 41.89| 44.78 | 47.50 50.07

13| 23.62| 28.93| 33.40( 37.341 40.91{ 44.19}| 47.24 { 50.10 52.81

14| 24.81| 30.39 ] 35.09 39. 24| 42.98| 46.42| 49.63 | 52.64 55, 49

15| 25.98] 31.82( 36.75| 41.08| 45.00| 48.61| 51.97) 5512 58.10

18 | 27.13) 33.22| 38.36| 42.80| 46.98| 50.75( 54.25| 67.54 60, 65

17| 28.24| 34.50) 30.94| 44.60] 48.92] 52.84| 56.40) 59.01 63.16

18| 20.34 ( 35.94| 41.49| 46.39| 50.82; 54.89] 58.68) 62.24 65. 61

19} 30.42; 37.26] 43.02) 48.00) 52.60, 56.91] 60.84 ] 64.58 68,02

20 31.48] 38.55| 44.51| 49.77{ 54.52| 58.89| 62.95| 66.77 70.38
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Table 2.—Velocity of water, v, in feet per second, based on
Manning’s formula v=(1.486/n)r?3s12, mn=.011—Continued

8
\ 0055 | 0060 | .0085 | 0070 | .0075 | 0080 0085 | .0090 | .0095 | .0160
T

02| 3.43 3.58| 3.721 3.87) 4.00| 4.13| 4.26| 438 450 4.62
0.4] 54 5681 591 | 6.14| 6.35] 6.56| 6.76| 6.96| 7.15 7.33
0.6 7.13 7.44| 7.75] 8.04| 832| 8.60 88| 9.12| 9.37 9. 61
0.8 8.63 0.02] 9.39| 9.74]10.08)10.41 | 10.73 | 11.04 | 11.36 { 1L 64
1,0 ] 10.02| 10.46 | 10.89 | 11.30 } 11.70 | 12.08 | 12. 451 12.82113.17 | 13.51
2] 11.31| 11.8212.30 [ 12.76 | 13.21 | 13.64 | 14. 06]14.47]14.87| 1526
1.4 12.54] 18,10 13.63 | 14.14 | 14.64 | 15.12 15.59 | 16.04 | 16.48 | 16.91
1.6 13.71| 14.81 | 14.90 { 15.46 | 16.00 | 16.53 | 17. 04]17.53 118.01 | 18.48
1.8 | 14.82{ 15.48 | 16.12 | 16,72 | 17.31 } 17.88 | 18. 43| 18.96 | 19.48 | 19.99
20| 15.90] 16.61]17.20 | 17.04 [ 18.57 | 19.18 | 19. 77| 20.34 | 20.90 | 21.44
22| 16,95} 17.70 | 18.42]10.12 ] 19.79 | 20.44 ; 2L 071 21.68122.27| 22.85
2.4 17.96 | 18.76 | 19.52 | 20.26 | 20.97 | 21.66 | 22. 331229712360 24.22
2,61 18.94| 19.79 | 20.59 | 21.37 | 22.12 | 22.85 | 23. 551 24.23 1 24.90 | 25.54
2.8 10.90 ] 20.79 | 21.64 | 22.45 [ 23.24 } 24.00 24.74 ] 25.46 | 26.16 | 26.84
3.0 20.84] 21.77| 22.65( 23.51 | 24.34 | 25.13 | 25. 91| 26.66 | 27.39 | 28.10
3.2 | 2176 | 22.72]23.65| 24.54 | 25.41 | 26.24 27.05 | 27.83 | 28.59 [ 20.34
3.4 | 22.65| 23.66 | 24.63 [ 25.56 | 26.45 | 27.32 | 28. 161 28.98 1 29.77 | 30.55
$.6| 23.53| 24.58 | 25.58 | 26.55 | 27.48 | 28.38} 29. 26| 30.10 | 30.93 [ 31.73
3.8 24.40 | 25.48( 26.52 | 27.52 | 28.40 | 20.42 | 30. 33 131.21{3206] 32.90
4,0 25.25| 26.37|27.44 | 28.48 | 20.48 | 30.45 31.38 | 32.29 | 33.18 | 34.04
4.2 26.08| 27.24 ) 28.3529.42 1 30.45 | 31.45 32,42 | 33.36 | 34.28 | 35.17
4.4] 2600 28.10 | 20.24 | 30.35 | 31.41 1 32.44 ] 33, 44 | 34.41 | 35.36 | 36.27
4.6| 27.71| 28.9430.12 | 31.26 | 32.36 | 33.42} 34. 45| 35.45| 36.42 | 37.36
48| 28.51 | 20.78 | 30.99 [ 32.16 [ 33.29 | 34.38 ] 35. 44 | 36.47 | 37.47 | 38.44
5.0 20.20| 30.60 | 31.85 [ 33.05 | 34.21 | 35.33 36.42 | 37.47 | 38.50 | 30.50
5.2 30.07 | 31.41|32.69 | 33.921 35.11 } 36.27 1 37. 38 | 38.47 { 39.52 [ 40.56
5.4| 30,84 | 32.21|33.52(34.79 | 36.01 | 37.19 | 38 34| 30.45| 40.53 | 41.58
5.6 31.50 | 33.00|34.35] 35.64 | 36.89  38. 10 ] 39.28 | 40.41 | 41.52 | 42.60
5.8 | 32.3¢ | 33.78 | 35.16 [ 36.49 | 37.77 | 39.01 | 40. 21 | 41.37 | 42.50 { 43.61
6,0 33.087 34.55| 35.96 | 37.32 ) 38.63 | 36.90 41.12 | 42.32 ] 43.48 | 44.61
6.2 | 33.81| 35.32|36.76 | 38.14 | 39.48 | 40.78 42,03 | 43.25 | 44.44 | 45.50
6.4 | 3454 | 36.07|37.54138.96]40.33|41.65 42.93 [ 44.18 | 45.30 | 46.57
6.6 | 35.25 | 36.82|38.32|30.77 | 41.16 | 42.51 43.82 1 45.09 | 46.33 | 47.53
8.8 | 35.96| 37.56 | 39.09 | 40.57 | 41.99 | 43.37 44,70 | 46.00 | 47.26 | 48.49
7.0 | 36.661 38.29 | 30.85 | 41.36 | 42.81 | 44.22 | 45.58 46.90 | 48.18 | 49.43
7.5 | 38.30 | 40.09 | 41.73 | 43.31 | 44.83 | 46.30 [ 47. 72| 49.10 | 50.45 [ 51.76
8.0 | 40.07 | 41.86 | 43.57 | 45.21 | 46.80 | 48.33 | 49. 821 51.26 | 52.67 | 54.04
8.5 41.73 | 43.5845.36 | 47.07 | 48.73 | 50.32 [ 51. 87 | 53.38 | 54.84 | 56.27
9.0 | 43.35| 45.28 | 47.12|48.90 | 50.62 | 52.28 } 53. 80 | 55.45 | 56.97 [ 58.45
0.5 | 44.94| 46.94 | 48.85) 50.70 | 52.48 | 54.20 | 55.87 57.49 | 59.06 | 60.60
46.50| 48.57| 50.55 52.46| 54.30[ 56.08{ 57.811 50.49) 6L 12} 62.70

11| 49.55|. 51.76] 53.87| 55.90| 57.87, 59.76| 61.60| 63.39) 65. 13| 66.82
12| s2.51] 54.85 57.00| 59.24| 61.32| 63.33] 65.28) 67.17 69.01| 70.81
13| s5.30| 57.85 €0.22| 62.49| 64.68| 66.80 63.86( 70.86| 72.80 74.69
14| s8.20] 60.78 63.27] 65.65 67.96 70.19] 72.35 74.44 76.48 78.47
15| 60-04] 63.64] 66.24| 68.74] 71.16| 73.49 75.75 77.95 80. 08| 82.17
16| 63.61] 6644 60.16] 71.77] 74.29| 76.72} 79.08| 81.38| 83.61 85.78
17 66.24] 69.18] 72.01| 74.73| 77.35 79.80) 82.34) 84 73| 87.05) 89.32
18| 6s8.81] 71.87] 74.81] 77.63| 80.35 82.99 85.54 88.02 00.43 02.78
191 71.34] 7451 77.55 80.48] 83.30] 86.03] 88.68; 91.25) 93.75 96.19
20| 73.821 77.10 80.251 83.28 86.20{ 89.03( 01.77| 94.43 97.02| 99.54
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Table 2.—Velocity of water, v, in feel per second, based on
Manning’s formula v=/1.486/n)r2/3s172,

n=.,011—Continued

8
\ o1 £42 63 o4 H5 48 0 o8 » 40
4
0.2{ 4.62 6.53| 800 9.2410.33 | 11.32 | 1222 | 13.07 | 13.86 | 14.61
0.4 7.331 10.37 1270 | 14.67 | 16.401 17.96 | 1940 | 20.74 | 22.00 | 23.19
0.8 9.61] 13.50|16.65( 10.22 | 21.49 | 23.54 | 25.43 | 27.18 | 28.83 | 30.39
0.8 11.64 | 16.46 | 20.16 | 23.28 | 26.03 | 28.52 | 30.80 | 32.93 | 34.93 | 36.81
1,0 13.51| 19.10 23.40 27.02 1 30,21 | 33.09 | 35.74 | 38.21 | 40.53 | 42.72
1L.2] 1526 21.57126.42130.51 | 34,11 137.37 1 40.36 1 43.15 ] 45.77 | 48.24
141 16,91 | 23.91}29.28133.81 | 37.80 [ 41.41 [ 44.73 | 47.82 [ 50.72 | 53.46
1,6[ 18.48( 26.13(32.01136.06 [ 41.32 | 45.27 | 48.89 | 52.27 | 55.44 | 58.44
L8| 19.99| 2827 34.62{39.98 | 44.70 | 48.96 [ 52.89 | 56.54 1 69.97 | 63.21
20| 2144 30.33]37.14 | 42.80 | 47.95 | 52.53 | 56.74 | 60.65 | 64.33 | 67.81
2.2 22.85| 32.32{39.58{ 45.70 [ 51.10 | 55.97 [ 60.46 | 64.63 | 68.55 | 72.26
24| 24221 34.25]141.94| 48.43 | 54.15 | 59.32 | 64.07 | 68.49 | 72.65 | 76.58
2.8) 25.54 | 36.12 | 44.24 | 51.00 | 57.12 | 62.57 | 67.58 | 72.25 | 76.63 | 80.77
28] 26,84 37.95( 46.48 [ 53.67 | 60.01 | 65.74 | 71.00 | 75.91 | 80.51 | 84.87
8.0 2810 39.74 | 48.67 | 56.20 | 62.83 { 68.83 | 74.35 | 79.48 | 84.30 | 883.86
3.2 20.3¢4) 41.49 1 50.81 | 58.67 | 65.60 | 71.86 | 77.61 | 82.97 | 88.01 | 92.77
8.4 30.56| 43.20| 52.91 | 61.00 | 68.30 | 74.82 | 80.82 | 86.40 | 91.64 | 06.59
3.6} 31.73) 44.88 | 54.96| 63.46 | 70.95 | 77.73 | 83.95 } 89.75 { 95.20 | 100,34
3.8 32.90| 46.52 56.98 | 65.79 | 73.56 | 80.58 | 87.04 | 93.05 | 98.69 | 104.03
40| 3404 ) 4814 58.96 | 68.08 | 76.12 | 83.38 | 90.06 | 96.28 [102.12 | 107.65
4,2 3517 49.73 | 60.91 | 70.33 | 78.63 | 86.14 | 93.04 | 99.47 [105.50 | 111.21
4,4 36.27| 51.30 62.83 | 72.55 | 81,11 | 88,85 | 95.97 [102.60 |108.82 | 114,71
4,6 37.36 | 52.84)64.72| 74.73 | 83.55 | 91.53 | 08.86 (105.68 {112.09 | 118.16
4.8} 38 54.36 | 66.58 | 76.88 | 85,96 | 94.16 |10L. 70 |108.73 |115.32 | 121. 56
5.0 39.501 55.86 | 68.42 | 79.00 | 88.33 { 96.76 |104. 51 |111.73 |118. 50 { 124.91
5.2 40.55| 57.34170.23 | 81.09 | 90.67 | 99.32 [107. 28 |114. 69 |121.64 | 128.22
5.4 | 4158 58 72.02 | 83.16 | 92.98 [101.85 [110.01 [117.61 |124.74 | 131.49
5.8) 42.60 | 60.25 ) 73.79 | 85.20 | 95.26 |104. 35 |112.71 |120.49 127,80 | 134.72
5.8 43.61| 61.67 [ 75.53 | 87.22 [ 97.51 |106. 82 |115. 38 1123. 35 |130.83 | 137.90
6.0 44,61} 63.08 | 77.26 | 89.21 | 99.74 |109, 26 |118.02 |126. 16 |133.82 | 141.06
6.2 4550 64.48 | 78.97 | 91 18 |101. 95 {111. 68 {120. 62 [128.95 |136.78 | 144.17
6.4 | 46.57| 65.86 | 80.66 | 93.13 |104. 13 |114.07 |123. 21 |131. 71 |139.70 | 147.26
6.8 47.53 | 67.22 | 82,33 | 95.06 [106.29 |116. 43 1125. 76 |134. 44 [142.60 | 150.31
6.8 48.40| 68.57 | 83.98 | 96.98 |108. 42 |118. 77 |128. 20 {137.14 {145.46 | 153.33
9.0 49.43 1 ©60.91 | 85.62 | 98.87 |110. 54 |121.09 |130.79 |130.82 |148.30 | 156.32
3.6 51.76 | 73.20 | 89.65 1103. 52 |115. 74 1126. 79 |136. 95 |146. 40 {155.28 | 163. 68
8.0 | 54.041 76.42 | 93.59 [108.07 {120.83 {132.36 {142.97 |152.84 |162. 11 | 170.88
8.5 ) 56.27 [ 79.57 | 97.45 |112.53 |125. 81 |137, 82 [148.86 (150. 14 [168.80 | 177.93
9.0 | 58.45 | 82.66 [101.24 {116.90 [130. 70 [143. 17 {154. 65 [165.32 {175.35 | 184.84
9.5| 60.60 | 85.70 |104.95 [121.19 |135. 50 |148. 43 ]160. 32 ]171.39 {181.79 | 191.62
10 ] 62.70| 88.68) 108.61) 125.41 140.21) 153. 59| 165 90| 177.35| 188.11; 198,20
11| 66.82] 94.49| 115.73] 133.63| 140.41] 163.67| 176. 78] 188. 99 200. 45| 211. 29
12| 70.8Y 100.14) 122.64] 141.62] 158.33f 173,44} 187. 34} 200. 27| 212.42j 223.91
13| 74.69| 105.63| 129.36| 149.38; 167.01] 182. 95 197. 61| 211. 25 224. 07| 236. 19
14| 78.47) 110.98] 135.92! 156.94] 175.47| 192. 21 207. 62| 221. 95 235.41| 248,15
15 82.17] 116.20| 142.31] 164, 33| 183.73| 201. 26| 217. 39| 232. 40} 246. 50| 259. 83
16 | 85.78] 121.31j 148. 57| 171.56) 191. 80} 210. 11} 226.95] 242. 62] 257. 33; 271. 25
17 | 89.32) 126.31 154.70} 178. 63| 199. 71| 218. 78] 236. 31| 252. 62{ 267. 95! 282,
181 92.78) 131,221 160.71) 185. 57) 207.47| 227.27] 245.48) 262.431 278. 35 203,41
19| 96.19( 136.03( 166.61) 192. 38 215.09( 235.62 254.49| 272.07| 288. 57) 304.18
20| 9. 140. 76| 172.40] 199.07| 222. 57| 243. 81| 263. 35] 281. 53] 298.61| 314.76
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in feet per second, based on
, n=.012

(1.486/n)r*/3s12

Table 3.—Velocity of waler, v,
Manning’s formula v
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Table 3.—Velocity of water
Manning's formula v=
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, ¥, in feet per second, based on
(1.486/n)r25s12, n=.012—Continued

8

\ 00055 | .00060 | .00085 | 00070 | .00075 | .00080 | .00085 00090 .00095 | ,00100
r

0.2 0.99 1041 108! 112 1167 1.20{ 1.23| L27! 1.31 1.34
0.4 158 165| L71| 178 1.84| 190| 1.96| 202 2.07 2.13
0.6 207 2.16| 2251 233 2.41| 2.49( 257 264] 272 2.79
0.8 250 2611 272 2.82 292 3.02) 3.11| 3.20| 3.20 3.37
Lo 29 3.031 316 3.28| 339 3.50| 361 3.72] 3. 82 3.92
12| 3.28 3.43| 3.57| 370 3.83| 3.96| 408 42| 431 4.42
L4! 363 3.801 3.95 | 4.10 | 4.24 | 4.38| 452 4.65| 478 4.90
L6| 397 4.15| 432 4.481 4641 4.79| 4.94| 5.08[ 522 5.36
L8| 430 449| 4.67| 4.85| 5.02| 5.18| 534| 550| 565 5.79
20| 4.61 4.82] 501 520 538) 55| 5.73| 59| 6.06 6.22
22 491 5.13| b5.34| 5.54| 574 592 6.11| 6.28 | 6. 46 6. 62
L4 521 5.44 | 566) 5.87| 6,08 6.28| 6.47| 6.66) 6. 84 7.02
26| 549 6.74| 597 610 6.41| 6.62] 6.83| 7.02[ 7.22 7.40
2.8} 8577 6.03| 6.27/ 651 6.74{ 6.96| 7.17| 7.38| 7.58 7.78
3.0 6.04 6.31| 6.57| 6.82| 7.05) 7.29| 7.51] 7.73| 7.04 8.15
3.2 6.31 6.50 | 6.86( 7.11( 7.36( 7.61] 7.84| 8.07| 829 8. 50
3.4 6.57 6.861 7.14| 7.41| 7.67( 7.92| 8.16| 8.40| 8 63 8.85
3.6/ 6.82 7121 7.427 7.701 7.97| 8.23| 848 873| 897 9.20
381 7.07 7.39| 7.69| 7.98| 8.26| 8.53) 879| 9.05 9.29 9. 54
40| 7.32 7.64) 7961 826( 855| 883| 9.10| 9.36] 9.62 9.87
42| 7.5 7.90| 8.22| 853( 88| 0121 9.40| 0.67 9. 94 10.19
441 7.80 814 848| 880) 9.11| 9.40| 960 908 10.25 10. 51
46| 803 8.30| 873 9.06( 9.38| 9.69 9.99| 10.28 { 10,58 10.83
48] 826 8.63 ) 8.98| 9.32| 9.65| 9.97( 10.27 | 10.57 | 10,86 1114
6.0/ 849 8871 9.23| 9.58( 0.92 10.24 | 10.56 | 10.86 | 11.16 | 11.45
5.2 872 9.10 [ 9.48 1 9.8310.18 | 10.51 | 10.84 | 11.15 | 11.46 1.75
5.4 894 9.34| 9.7210.0810.44 | 10.78 | 11.11 | 11.43 | 11.75 12,05
5.6 9.16 9.57 | 9.96 | 10.33 [ 10.69  11.05 | 11.39 | 11.72 | 12,04 12.35
5.8( 9.37 9.79 1 10.19 { 10.58 { 10.95 | 11.31 | 11.65 | 11.99 | 12,32 12.64
6.0 9.5 10.0210.42]10.82 11.20 | 11.57 | 11.92 12.27 1 12.60 } 12.93
6.2 | 9.80| 10.24)10.66 | 11.06 | 11.45 | 11.82 ] 12,18 | 12, 5411288 | 13.22
6.4 1 10.011 10.46( 10.88 | 11.29 | 11.69 | 12,07 12.45(12.81 | 13.16 | 13.50
6.6 | 10.22| 10.67 | 11.11 | 11.53 | 11.03 | 12,32 | 12 701 13.07113.43 | 13.78
6.81 10.42| 10.89 | 11.33  11.76 | 12.17 | 12.57 | 12.96 | 13. 33| 13.70 | 14.08
7.0 10.63 | 11.10) 11.55 | 11.99 | 12.41 | 12.82 } 13.21 | 13. 50113.97( 14.33
.5 1L13] 11.62(12.10 | 12.55{ 12.99 { 13.42 | 13.83 | 14. 23 14.62 | 15.00
80| 11.621 12.13]|12.63 | 13.11 | 13.57 | 14.01 | 14 44 | 14 85 15.27 | 15.66
8.5 | 1210 | 12.63 | 13.15 | 13.65 | 14.12 | 14.50 | 15.04 | 15. 47 | 15,90 ( 16.31
9.0 12.57| 13.12| 13.66 | 14.18 | 14.67 | 15.15 | 15. 62]16.07 | 16.51 | 16.94
9.5| 13.03| 13.61]14.16 | 14.70 | 15.21 | 15.71 | 16,19 16.66 | 17.12 | 17.57
10 | 13.48| 14.08 | 14.65 | 15.21 | 15.74 | 16.26 | 16.76 | 17. 24 17.72] 18.18
11 14.36 | 15.00] 15.62 [ 16.20 [ 16.77 | 17.32 | 17.86 | 1837 18.88 | 19.37
12| 15,221 1590 ) 16.55 | 17.17 | 17.78 | 18.36 | 18.02 | 1947 | 20.01 20, 53
18 16.06 | 16.77 | 17.46 | 18.11 ; 18.75 | 19.36 | 19.96 | 20.564 | 21. 10 21. 65
14| 16.87 | 17.62 ) 18.34 | 19.03 | 19.70 | 20.35 | 20.97 | 21.58 | 2217 22.75
15| 17.66| 18.45)19.20 | 19.93 | 20.63 | 21.30 | 21.96 | 22.60 23.21 | 23.82
16 | 18.44 1 19.26 | 20.05 .80 | 21.53 | 22.24 | 22.02 | 23.59 | 24.24 | 24,88
17| 19.20| 20.05| 20.87 | 21.66 | 22.42 | 23.16 | 23.87 | 24.56 | 25 23 25, 89
18| 19.95| 20.83 | 21.68 | 22.50 | 23.20 | 24.06 | 24.80 | 25. 52 26.21 ) 26.90
19| 20.68 | 21.60 | 22.48 | 23.33 | 24.15 | 24.94 | 25.71 | 28,45 27.18 | 27.88
20| 21.40] 2235 23.26 | 24.14 | 24.99 | 25.81 | 26.60 | 27. 3712812 28.85
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Table 3.—Velocily of water, v,
Manning's formula v=(1.486/n)r23s!2,
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in feet per second, based on
n=.012—Continued

8
\ 0010 | L0015 | .0020 | .0025 | .0030 | .0035 | .0040 | .0045 0050
r

0.2 1.34 1.64 1.89 2.12 2.32 2.51 2.68 2.84 2.99
9.4 2.13 2.60 3.01 3.36 3.68 3.98 4,25 4.51 4.75
8.8 2.79 3.41 3.¢4 4.40 4,83 5.21 5. 57 5.91 6.23
0.8 3.37 4.13 4.7T1 5.34 5.85 6.31 6.75 7.18 7.55
Lo 3.02 4.80 5.54 6.19 6.78 7.33 7.83 8.31 8.76
1.2 4.42 5.42 6. 256 6.99 7.66 8.27 8.84 9.38 9.89
L4 4.90 6.00 6.93 7.75 8.49 9.17 9.80 | 10.40 10.96
1.6 5.36 6. 56 7.58 8.47 9.28] 10.02| 10.71 | 11.36 11.98
1.8 5.79 7.10 8.19 9.16 | 10.04 | 10.84 | 11.59 | 12.29 12.96
2.0 6.22 7.61 8.79 9.83 | 10.77{ 11.63! 12,43 13.19 13.90
2.2 6.62 8.11 9.371 10.47 | 11.471 12.39| 13.25) 14.05 14,81
2.4 7.02 8.60 9.03( 1110 12.16 | 13.13| 14.04 | 14.89 15.70
2.6 7.40 9.07| 10.47| 1171} 12.82| 13.85] 14.81} 15.71 16. 56
2.8 7.78 9.53| 11.00| 12.30] 13.47 | 14.55| 15.56 | 16.50 17.40
3.0 8.15 9.98| 11.52| 12.88| 14.11] 15.24 | 16.20 | 17.28 18.21
3.2 8.50 | 10.41| 12.03| 13.45| 14.73| 15.91) 17.01| 18.04 19.01
3.4 8.85 | 10.84 | 12.52] 14.00| 15.34] 16.56 [ 17.71} 18.78 19.80
3.6 9.20| 11,27 13.01] 14.54) 15.93| 17.21| 18.40 | 10.51 20.57
3.8 9.54 | 11.68| 13.49| 15.08| 16.52] 17.84 | 19.07 ; 20.23 21.32
4.0 9.871 12.00| 13.95| 15.60| 17.091 18.46| 19.74 | 20.93 22.06
42| 1019 1248 | 14.42| 16.12| 17.66| 19.07 | 20.39; 21.62 22.79
44| 1050 ] 12,88 14.87| 16.63| 18.21] 10.67) 21.03 22.31 23. 51
46| 1083 13.27| 1532 17.13| 18.76 1 20.26 | 21.66 22.98 24,22
48| 1114 13.65| 15.76| 17.62| 19.30| 20.85| 22.20 | 23.64 24.92
5.0 11451 14.02| 16.19| 18.10( 19.83| 21.42| 22.90 | 24. 29 25. 60
5.2 11.75] 14.40| 16.62] 18.58 | 20.36| 21.99| 23.51 | 24. 93 26.28
5.4 | 12.05) 14.76] 17.05 | 19.06 | 20.88| 22.55| 24.11 | 25. 57 26. 95
5.6 12.35| 15.12| 17.46} 19.53 | 21.39| 23.10| 24.70| 26.20 27.61
58| 1264 1548 17.88| 19.99 | 21.90| 23.65 25.28 | 26.82 28.27
6.0 12,03} 15.84| 18.20| 20.44| 22.40] 24.19| 25861 27. 43 28.91
6.2 13.22] 16.19) 18.60| 20.90 | 22.80| 24.72| 26.43 | 28.04 29. 55
64| 13.50| 16.53| 19.09| 21.34 | 23.38| 25.25| 27.00| 28.63 30.18
6.6| 13.78| 16.88) 19.401 21.79| 23.86| 25.78 | 27.56 29.23 30.81
6.8 14.06| 17.21| 19.88 | 22.22| 24.3¢| 26.30] 28.11] 20. 82 31.43
70| 14.33( 17.551 20.27| 22.66| 24.82| 26.81| 28.66 30.40 32.04
v5| 15.00] 18.38| 2122 23.721 25.99| 28.07 | 30.01 31.83 33.56
80| 15.66| 19.18| 22.15| 24.77| 27.13| 29.30 31.33 | 33.23 35.03
8.5| 1631 19.98| 23.07] 25.79| 28.25} 30.51 | 32.62| 34.60 36. 47
0.9 16,94 | 20.75| 23.96} 26.79| 29.35| 3L.70 | 33.89| 35.04 37.89
9.5 | 17.57| 2151 24.84) 27.77| 30.42| 32.86) 3513 37. 26 39,28
o] 18,18} 22.26| 25.71| 28.74 | 31.48| 34.00| 36.35| 38.56 40.64
111 19.37| 23.72) 27.39| 30.62| 33.55| 36.24 | 38.74) 4109 43.31
12 20.53] 25.14 ) 20.03 | 32.45| 35.55| 38.40| 41.05 43. 54 46,90
181 21.65] 26.52] 30.62| 34.23| 37.50} 40.50 | 43.30] 45.93 48.41
14] 22.75) 2r.86| 32.17| 35.97| 39.40) 42.56| 45.49 48.25 50. 86
15] 23.82) 20.17] 33.68 ) 37.66| 41.25| 44.56| 47.64| 50. 52 53.26
16| 24.88| 30.45| 35.16] 39.31 | 43.07} 46.52| 49.73 | 52. 75 56. 60
17| 25800 31.71| 36.61| 40.94| 44.84| 48.44( 5178 54.92 57.89
18] 26.90| 32.94| 38 42.53 | 46.50 | 50.32| 53.79§ 87.05 60.14
19| 27.88| 34.15| 39.43 | 44.09 | 48.20) 52.16} &5 77| B9.15 62.356
20| 28.85| 35.34| 40.80] 45.62| 40.97| 53.98 57.71 1 61.21 64, 52
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Table 3.—Velocity of waler, v, in feet per second, based on
Manning’s formula v=(1.486/n)r?3s12, mn=.012—Continued

8
\ 0055 | .0060 | .0085 | 0070 | .0075 | 0080 | 0085 | .0090 | .0095 | .6106
r .
0.2 314 3.28| 3.41| 3.64| 3.67| 3.79| 3.90| 4.02) 4.13 4.2
0.4 4.99 521 542 562 582 601 | 6.20| 6.38| 6.55 6.72
0.6 653 6.82( 7.10| 7.37} 7.63| 7.88| 8.12| 8.36| 8.59 8.81
0.8! 7.91 827 | 860 893( 9.24} 9.54 | 9.8410.12 | 10.40 | 10.67
Lol 918 9.59| 0.98110.3610.72(11.08 | 11.42 [ 11.75 [ 12.07{ 12.38
121 10.37 10.83 [ 11.27 | 11.70 | 12,11 | 12.51 | 12,89 { 13.27 ; 13.63 | 13.98
1,41 11491 12.00{ 12,49 | 12,97 { 13.42 | 13.86 | 14.29 | 14,70 | 15,10 { 15.50
L6| 12561 13.12!13.66 ) 14.17 | 14.67 | 15,15 | 15.62 | 16.07 | 16.51 | 16.94
1.8 1359 | 1418114771 1533 | 15,87 1 16,30 { 16.89 | 17.38 { 17.86 | 18.32
2.0) 14.58 | 1523 ] 15.85) 16,451 17.02 | 17.58 | 18.12 { 18.65 | 19.16 | 10.66
2.2 1553 16.23 | 16.89 | 17.53 | 18.14 | 18.74 | 19.31 | 19.87 | 20.42 | 20.98
2.4 16.46| 17.19)17.90 | 18.57 } 19.22 | 10.85 | 20.47 | 21.06 | 21.64 | 22.20
2.6 17.36 } 18.14} 18.88 | 19.59 .28 120.94 { 21.59 | 22,21 { 22,82 | 23.41
2.8} 18.24| 19.06| 19.83 .58 ] 21.30 | 22.00 | 22.68 | 23.34 | 23.98 | 24.60
3.0 1910 19.95120.77 | 21.55 | 22.31 | 23.04 | 23.75} 24.44 | 25.11 | 25.76
3.2 19.94) 20.83 | 21.68 | 22.50 | 23.29 | 24.05 | 24.79 | 25.51 ( 26.21 | 26.89
8.4 20.77| 21.69 2257 23.43|24.25) 25.04 | 25.81 | 26.56 | 27.29 | 28.00
8.6 ( 21.57 1 22,53 23.45( 24.34| 25,19 | 26.02 | 26.82 ] 27.59 { 28.35 | 29.08
3.8 2236 23.36 | 24.31 .23 | 26.12 ) 26.97 | 27.80 [ 28.61 | 29.39 | 30.16
4,0 | 23.14| 24.17 1 25.16 | 26.11 [ 27.02 | 27.91 | 28.77 | 29.60 | 30.41 | 31.20
4.2 23.01| 249725991 2697 27,92 28.83 | 20.72)30.58 { 31.42| 32.24
4.4) 24.66| 2576 | 26.81 | 27.82 | 28.80 | 29.74 | 30.66 | 31.54 | 32.41 | 33.25
4.6 25401 26.53 | 27.61 | 28.66 | 20.66 | 30.64 | 31.58 | 32,40 { 33.38 | 34.25
4.8 26.13 | 27.29 | 28.41 | 20.48 | 30.52  31.52 | 32.40 | 33.43 | 34.34 | 35.24
5.0 26.85] 28.05/ 29.19 | 30.29 | 31.36 | 32.39 | 33.38 | 34.35 ] 35.29 | 36.21
5.2 27.56| 28.79129.97]31.10]32.19) 33,24 | 34.27 1 35.26 | 36.23 ) 37.17
5.4 | 28.27| 29.52)30.73 | 31.89 {1 33.01 | 34.09 | 35.14 | 36.16 | 37.15 | 38,12
5.8 28.96 | 30.25 | 31.48 [ 32.67 | 33.82 | 34.03 | 36.00 | 37.05 | 38.06 | 39.05
5.8 | 20.65| 30.96 | 32.23 | 33.45 | 34.62 | 35.75 | 36.86 | 37.92 | 38.96 | 39.
6.0 [ 30.32| 31.67 | 32.97 | 34.21 | 35.41 | 36.57 | 37.70 | 38.79 | 39.85 [ 40.89
6.2 | 30.99) 32.37 | 33.69 | 34.97 | 36.19 | 37.38 | 38.53 | 39.65 | 40.73 | 41.79
6.4 31.66 | 33.06 | 34.41 | 35.71 { 36.97 | 38.18 | 30.36 [ 40.50 | 41.61 [ 42.69
6.6 | 32.31 | 33.75| 35.13 | 36.45 | 37.73 | 38.97 | 40.17 | 41.34 | 42.47 | 43.57
6.8 3296 34.43 ( 35.83 | 37.19 { 38.49 | 39.75 | 40.98 | 42.17 | 43.32 { 44.45
.01 33.61| 35.10(36.53137.01130.24140.53|41.7814209| 44.17 | 4531
7.5 3519 | 36.75! 38.25 | 39.70 | 41.00 | 42.44 | 43.74 | 45.01 | 46.25 | 47.45
8.0 36.73 [ 38.3730.04  41.44 | 42.90 | 44.30 | 45.67 | 46.00 | 48.28 | 40.53
8.5 | 38.25| 39.95| 41.58 | 43.15 | 44.67 | 46.13 1 47.55 | 48.93 | 50.27 | 51.58
9.0 | 39.74 ) 41.50) 43.20 | 44.83 | 46.40 | 47.92 | 40.40 | 50.83 | 52.22 | 53.58
9.5 41,19 ) 43.03 ) 44.78 ) 46.47 | 48.10 ) 40.68 ) 51.21 ) 52.70 ) 54.14 ) 55,55
10 | 42.63] 44.52) 46.34 48.09| 49.78| 51.41| 52.99( 54.53 56.02| 57.48
11| 45.42) 47.44| 40.38) 51.24] 53. 54,78/ 56.47] 58.11) 59.70| 6l.25
12 | 48.14] 50.28; 52.33] 54.31; 56.21| 58.05 50.84] 61.58/ 63. 64. 91
13| 50.77} 63.03] 55.20] 57.28] 59.29] 61.24| 63.12| 64.95] 66.73( 68.48
14 | 53.35! 55.72( 57.99] 60.18] 62.30[ 64.34; 66.32| 68.24[ 70.11] 71.93
151 55.86; 58.34/ 60.72] 63.02| 65.23| 67.37| 69.44 71.45( 73.41 75.32
16| 58.31( 60.91) 63.39] 65.79] 68.09] 70.33 72.49| 74.50' 76.64] 78 63
17 60.72| 63.42( 66.01| 68.50| 70.90| 73.23| 75.48| 77.67 79.80 81.87
18| 63.08] 65.88] 68.57 71.16] 73.66) 76.07] 78.41 80.60| 82.90| 85.05
19| 65.39] 68.300 71.09f 73.77| 76.36| 78.87| 81.20( 83.65| B85.04) 88,17
%0 ) 67.67] 70.68 73.56] 76.34] 70.02) 81.61] 84.12) 86.56] 88.93) 91.24
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Table 8.—Velocity of water, v, in feet per second, based on
Manning's formula v=(1.486/n)r?3s12, m=.012—Continued

8
\ J£1 02 03 04 05 08 07 08 09 40
r

0,2 424 599 7.34| 8.47( 9.47]10.37 11.20 | 11.98 | 12.71 | 13.39
0.4 672 9.51 | 11.64 | 13.45 | 15.03 | 16.47 | 17.79 | 19.01 | 20.17 | 21.26
0.6 | 881| 12.46| 15.26 | 17.62 | 19.70 | 21.58 | 23.31 | 24.92 | 26.43 | 27.86
0.8 | 10.67 | 15.09| 18.48 | 21.34 | 23.86 | 26.14 [ 28.23 | 30.18 | 32.01 | 33.75
1,0| 12.38| 17.51 | 21.45 | 24.77 | 27.69 | 30.33 | 32.76 | 35.03 | 87.15 [ 30.16
1.2] 13.98 | 19.78 | 24.22 | 27.97 | 31.27 | 34.25| 37.00 | 39.55 | 41.95 | 44.22
1.4 1550 | 21.92|26.84 | 30.99 | 34.65 | 37.96 | 41.00 | 43.83 | 46.49 § 49.01
1.6 | 16.94 | 23.96|29.34 | 33.88 ] 37.88 | 41.49 | 44.82 | 47.91 | 50.82 | 53.57
1.8 | 18.32| 25.91|31.74 [ 36.65 | 40.97 | 44.88 | 48.48 | 51.83 | 54.97 [ 57.95
2.0] 19.66| 27.80( 34.05( 39.31 | 43.96 | 48.15 | 52.01 | 55.60 | 58.97 | 62.16
22| 20.05| 29.62136.28 | 41.89 | 46.84 | 51.31 | 55.42 | 59.25 | 62.84 | 66.24
2.4 22.20 | 31.39|38.45| 44.40 | 49.64 | 54.37 | 58.73 [ 62.79 | 66.59 { 70.20
2.6 23.41 | 33.11 | 40.56 | 46.83 | 52.36 [ 57.35| 61.95 | 66.23 | 70.24 | 74.04
2.8 | 2460 | 34,79} 42.61]49.20{ 55.01 | 60.26 | 65.09 | 69.58 | 73.80 | 77.79
8.0 2576 | 36.43 | 44.61 | 51.52 | 57.60 | 63.00 | 68.15 | 72.86 | 77.28 [ 81.46
3.2 | 26.89 | 38.03 | 46.58 | 53.78 | 60.13 | 65.87 [ 71.15 | 76.06 | 80.67 | 85.04
8.4 | 28.00| 39.60( 48.50 | 56.00 | 62.61 } 68.59 | 74.08 | 79.20 { 84.00 | 88.54
3.6 20.09| 41.141 50.38 | 58.17 | 65.04 | 71.25 | 76.96 | 82.27 | 87.26 | 91.98
8.8! 30.16| 42.65| 52.23 | 60.31 ] 67.43 | 73.86 | 79.78 | 85.20 | 90.47 | 95.36
4.0 | 3120 44.13 | 54.05 | 62.41 | 69.77 | 76.43 | 82.56 | 88.26 | 93.61 | 98.68
4.2 32.24| 4559 55.83 | 64.47 | 72.08 | 78.96 | 85.20 | 91.18 | 96.71 | 101.94
4.4] 3325 47.02( 57.59 | 66.50 | 74.35 | 81.45 | 87.97 | 94.05 | 99.75 | 105,15
4.6 34.25| 48.44( 59.32| 68.50 | 76.59 [ 83.90 [ 90.62 | 96.88 |102.75 | 108.31
4.8 | 35.24 | 49.83 | 61.03 | 70.47 | 78.79 | 86.31 [ 93.23 | 99.67 |105.71 | 111.43
5.0 36.21| 51.21 | 62.72 | 72.42 | 80.97 | 88.69 | 95.80 |102.41 1108.63 | 114. 50
5.2 | 37.17| 52.56 | 64.38 | 74.34 | 83.11 | 9L.04 | 98.34 (105.13 |111. 51 | 117.54
5.4 3812 53.90( 66.02 [ 76.23 | 85.23 | 93.36 {100.84 |107.81 |{114.35 | 120.53
5.6 1 39.05| 55.23 ]| 67.64 | 78.10 { 87.32 | 95.65 |103. 32 {110.45 {117.15 | 123.49
5.8 | 30.98 | 56.53169.24 | 79.95 | 89.39 | 97.92 |105.76 |113.07 [119.93 | 126.41
6.0 | 40.89 | 57.83 | 70.82 | 81.78 | 91.43 [100. 16 |108. 18 |115. 65 [122.67 | 129.30
6.2 ] 41.79 | 59.10 | 72.39 | 83.59 | 93.45 1102 37 |110. 57 |118. 21 |125. 38 | 132.16
6.4 | 42.69 | 60.37 | 73.94 | 85.37 | 95.45 1104. 56 {112.94 1120. 74 |128.06 | 134.99
8.6 | 43.57 | 61.62 1 75.47 | 87.14 | 97.43 [106.73 |115. 28 (123.24 [130.71 [ 137.78
6.8 | 44.45| 62.86| 76.98 | 88.89 { 99. 39 {108.87 {117.60 |125.72 1133.34 | 140.55
7.0 | 45.311 64.08 | 78.40 | 90.63 |101. 33 |111. 00 |119.89 [128.17 |135.94 | 143.30
7.5 | 47.45| 67.10 | 82.18 | 94.89 |106.10 |116. 22 (125, 53 |134. 20 |142. 34 | 150. 04
8.0 | 40.53 | 70.05 | 85.79 | 99.07 |110.76 [121.33 |131. 05 |140. 10 |148.60 | 156.64
8.5 | 51581 72.94 | 89.33 |103.15 |115.33 |126. 34 {136. 46 |145.88 |154.73 | 163.10
9.0 | 53.58 ] 75.77 | 92.80 {107.16 [119.81 [131. 24 [141.76 {151. 55 1160.74 | 169.43
9.5 | 55.55| 78.55 | 96.21 |111.09 |124. 20 [136. 06 |146.96 1157. 11 |166.64 | 175.65

10 | 57.48] 81.29] 99.56| 114.96] 128.53( 140.79] 152.07| 162. 57| 172.44] 18176

11| 61,250 86.62 106.09] 122.50] 136.96] 150.03| 162. 05| 173. 24| 183. 75 193.60

121 64.91 91.79| 112.42| 129.81] 145. 14! 158.99( 171,73} 183.58( 104. 72| 205.25

13] 68.48] 96.82| 118.58] 136.93| 153.09( 167.70{ 181. 14| 193.65 205. 39| 216. 50

14 | 71.93] 101.73] 124. 59| 143.86] 160. 85| 176. 20| 190. 31| 203. 45( 215.80] 227. 47

15 | 75.32 106.52| 130.45( 150. 64| 168.42( 184.49| 199.27| 213.03| 225. 95| 238, 18

16 | 78.63] 111 20| 136.19] 157. 26| 17582} 192.60| 208.03| 222. 40| 235.809| 248. 65

171 81.87| 115.78| 141.81] 163. 74! 183,07 200.55| 216. 61} 231. 57| 245. 62 258.90

18 | 85.05! 120.28| 147.31( 170. 10| 190.18( 208. 33! 225. 03| 240. 56( 255. 16 268. 96

19 ] 88.17| 124.70| 152.72} 176.35] 197.16| 215.98( 233, 29| 249. 39| 264. 52 278.83

20 | 91.24] 129.03| 158.03| 182.48| 204.02| 223.49] 241.40] 258.07{ 273.72| 288.53




31

HYDRAULIC AND EXCAVATION TABLES

£
=
~
¥
&
[~
<,
)
~=
£<
s
“
“ -
§a
&3
®
Ty
=3
&8
89
~
S
7(\
5!
=
S8
3.8
3
SRS
S
B
R
[~
CRS
=3
| §
A
©
>
2
@
IS

N\,

~ =] VD ODN WO e - o -3 o =3
g2 | 53%8 B3[8X BUBZ AR IBLSSK SHHSS IBVESS BRABE FBIIBR BRIV/R
s Sl NGl Wil WidBSS GBS NRNNWGE B0 FSSSr e O od i WSSNG oo
M - T v v vy =t T v - ~—
d
» AND NWBAD WOOWEN FPINGOS et oy DVND LRSS =3 w )
x [ATS Vs DBHMIBI0 ONFRD D~ 2RLBR =ZN8\e ZIRER B83IrI8 RE88N &
e Serdel oiaicdeded oidividied W18 SOSSS ERNRN 0000 SSSSS Seiniood TSSO
2 R A e e
S I~ ) OO ebers D W EQ =] et ] 00 <H
W R%HQ %m%l LE2(F m%l35 mglm5 8M2% B8R oN W%M5w STERIR %ﬂnm% 3
e Sridirei oicicioded dedvinvie Wwigi68 WSS S SONNKN NENNGS SXSSS Sl ciod S &
2 R N
» Mo He MWD oy ey Draie oo ] Dt 3 MO oW
8 R283 2¥zzs 2SVI8 BII8R BB TBXE 88588 53 ZRBHRIY =ZB=2R =
M Sl NNENNG i diids 1BiBSSS BOGCE NNNKNKN Nbbdds SoS e od AT
P Pt
e it 00 =M NI IO ooy wey b= 00 O b ROV I R DO I3
b3 BEER BJ%¥RY —BenE EVSE F8IJRL 23 8 IBI&5S IBKKS BINVES Ix38S 3
M Srimird HoaaN GSeicieied diddidie  whigid s BIGSES SIS NRNBLS DGSSSrl  0ededos ~
o A - -
] QORND PO E D OHOAD NADIND WSV NP ~ ey N RIS O 0010 — b
o TEIB ILKEE 5893 LESRS 3288y RIBRR 52882 THERBY AVIESI FPRIEE &
M S T NN NS e s BB BEGGE CONNN SBXRBSS Seiioie  of
LRt B2 S
3 0D NS Lo _HOO SO 0o D DM YD eSO~
a BRE8 N2 RS8R 8288 S5R3I%8 28kS SEE3Z I2mr2 [RIBEIZ B82=H 3
M S e M NN desedoies o i N WGBS BSOSO Mo Qmmuu el
» OO WL Qe o © s [om & W NVOm© NAPHD ~HOO o
= FESF gxLYs NSE3R ZID]/T VILS BRREE IRNRRY ugz3s RIEIXT 23885
M S M e iNNNN Noedesed odedededed e Wdiddid BPBEE SESme b m
A R oo oW I NOHND X0l MDY OO W o
=1 228 = BB NREBK IR BISER IVaS EE38S 28528 =n8333 PNWBD W
m S e NN oo Neissed csesededos Gedeidid Fddidd PEKdEE SNNMG o
d
w IO et L1000 oD =+ D10 Mo Mz mw O QMW ©
] IR =3Es=R &5V LRSS IERIE gusss CRRIS KSREI BLR8Is Sl &
M e i L L T T QU B Rt SR PR YRR S S VNP NNl cicdededod Moidididig 5551 S
*© Wi » el ] =3
SIS ot seineie Gumed U5 S8353 Suuem sm=ews wsnamy nenxe g
SOSOS wrmmmie mdcad Gl Wwiveid PECWd SedsE g o
-



32

HYDRAULIC AND EXCAVATION TABLES

Table 4.—Velocity of water, v,
Manning’s formula v={1.486/n)r?/s'7,

in feet per second, based on
n=.013—Continued

s
\ 00055 | 00060 | 00065 | .00070 | .00075 | 00080 | .00085 | 00090 00095 | .00100
T

0.2 0.92 0.96| 100! 103} to7| L1l L14] 117} 120 124
0.4| 146 1.524 1.58| 1.64] 170} L76| L8l| 1.86) L91 1.96
0.6 LS1 1.99| 207 215 2.23| 2.30| 237} 244} 2.51 2,57
0.8| 231 2.41| 251 2.61] 2.70| 2.79| 2.87| 2.96) 3.04 3.12
Lo| 268 2.80| 291 3.02| 3.13| 3.23) 3.33| 343} 3.52 3.61
121 3.03 3.16| 3.29| 3.42} 3.547 3.65| 3.76( 8.87( 3.98 4,08
1.4) 3.35 3.50| 3.65| 3.78| 3.92| 4.05( 417| 4.20} 4.41 4,52
16| 3.67 3.83| 3.99| 4.14| 4.28| 4.42| 4.56| 4.60| 4.82 4.94
1.8 3.97 4.14) 431 448! 4.63| 4.78( 493| 507} 521 5.35
2.0 4.26 444 4.63| 4.8 | 497| 513 520} 544) 559 5.74
22| 4.5 474 4.93| 512| 5.30| 5.47| 5.64| 580 | 596 6.11
2.4| 481 5.02| 5.22| 5.42| 561] 5.80| 597 | 615} 6.32 6.48
2.6 507 5.20| 551 572| 592 6.11| 6.30( 6.48| 6.68 6.83
2.8] 533 5.56| 5791 6.01| 6.22| 6.42| 6.62| 6.81| 7.00 7.18
3.0| 558 582 606} 629 6561 6.73| 693 7.13} 7.33 7.52
3.2]| 582 6.08| 633} 6.57| 6.80| 7.02| 7.24| 7.45] 7.65 7.85
3.4 606 633 6.59) 684] 7.08] 7.31| 7.54( 7.75 7.97 8.17
3.6 630 6.58| 6.8} 7.10| 7.35} 7.50| 7.83| 8.05} 8.28 8.49
3.8| 653 682! 7.101 7.36} 7.62| 7.87| 8.12| 835| 858 8.80
40| 6.76 7.06| 7.3¢| 7.62| 7.89| 8.15| 840 8.64| 8.88 9.11
42| 6.08 7.20| 7.50| 7.87| 8.15| 8.42| 8.68| 893| 06.17 9,41
44¢ 7.20 7.52| 7.83| 8.12| 8.41| 8.68| 895| 9.21| 0.46 9.71
46| 7.41 774! 8.06| 8.36] 8.661 8.94| 9.221 9.48| 9.74| 10.00
48| 7.63 797} 8.20) 861) 891 [ 9.20| 9.48| 9.76| 10.03 | 10.29
50| 7.84 819| 852] 884] 9.15| 9.45] 9.74 10.03 | 10.30 } 10. 57
5.2] 805 8.40| 875| 9.08| 9.40| 9.70 | 10.00 | 10.29 1 10.57 | 10.85
5.4| 825 8.62] 8.97) 9.31| 9.64| 9.95) 10.26 | 10.56 | 10.84 | 1113
56| 845 8.83| 0.19| 9.54| 9.87110.20 | 10.51 | 10.81 | 11.11 | 11.40
5.8| 865 0.04| 9.411 9.76 | 10.11 | 10.44 | 10.76 | 11.07 | 11.37 | 1L.67
8.0| 885 0.25| 9.62] 9991034 10.68| 1100 ] 11.32 | 11.63 | 11.94
62! 9.05 9.45| 9.84110.21}10.56 | 10.91 | 11.25 | 11.57 | 11.89 | 12.20
8.4 9.24 0.65 ) 10.05 ] 10.43 | 10.79 | 11.14 | 11.49 | 11.82 | 12.14 | 12.46
6.6 9.43 0.85 | 10.25 1 10.64 | 11.01 | 11.38 | 11.73 | 12.07 | 12.40 | 12.72
6.8 9.62| 10.05] 10.46 | 10.86 | 11.24 | 11.60 | 1L 96112.31}12.65| 12.97
v.0| 98| 10.25}10.66] 11.07 | 11.46 | 11.83 | 12.20 1 12.55 12,89 | 13.23
5| 10,271 10.73| 11171 11.50 | 11.99 | 12.30 | 12.77 | 13.14  13. 5| 13.85
8.0] 10.72| 11.20] 11.66 | 12.10 [ 12.52 | 12.93 | 13.33 } 13. 72| 14.09 [ 14.46
8.5 11.17| 1166} 12.14]12.60 | 13.04 | 13.47 | 13.88 | 14. 28| 14.67 | 15.06
9.0 11.60| 1211|1261 | 13.00 | 13.54 | 13,99 } 14. 42| 14.84 | 15.24 | 15.64
0.5) 12,02} 12.56] 13.07 ) 13.57 | 14.04 | 14.50 | 14.95 { 15.38 | 15. 80| 16.21

10 { 12,44 | 1300 | 13,53 | 14.04 | 14.53 | 15.01 | 15.47 | 15.92 | 16.35 | 16. 78

11| 13,26 | 13.85| 14.41 | 14.96 | 15.48 | 15.99 | 16.48 | 16.96 | 17.43 17.88

12 14.05| 14.68|15.28 | 15.85 | 16.41 | 16.95 | 17.47 | 17.97 | 18.47 | 18.95

13| 1482 1548 16.11]16.72 | 17.31 | 17.88 | 18.43 | 18.96 | 19.48 | 19.99

14 | 15,57 | 16.26|16.93 | 17.57 | 18.18 | 18.78 | 19.36 | 19.92 | 20.47 | 21 00

15| 16.30 | 17.03 | 17.73 | 18.39 | 19.04 | 19.66 | 20.27 | 20.88 | 21. 43 21.99

16| 17.02| 17.78 | 18.50 | 19.20 | 19.88 | 20.53 } 21.16 | 2L.77 | 22. 37| 22.95

17| 17.72 | 18.51 | 19.27 | 20.00 | 20.70 | 21.38 | 22.03 | 22.67 | 23.20 23.90

18| 18,41 | 19.23 | 20.02 | 20.77 | 21.50 | 22.21 | 22.89 | 23.55 | 24. 20 24.83

19| 10.09 | 19.94 | 20.75 | 21.53 | 22.29 | 23.02 | 23.73 | 24.42 | 25.00 25.74

20! 19.75 | 20.63 | 21.47 | 22.28 | 23.07 | 23.82 | 24.55 25.27 1 25.96 | 26.63
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Table 4.—Velocity of water, v, in feet per second, based on
Manning’s formula v=(1.486/n)r253s12, n=.018—Continued

L]
’ 0010 | L0015 | .0020 | .0025 | .0030 | .0035 | .0040 | .0045 | .0050
r
0.2 1.24 1.51 175 1.95 2.14 2.31 2.47 2.62 2.76
0.4 1.96 2.40 2.78 3.10 3.40 3.67 3.92 4,16 4.39
0.6 2.57 3.15 3.64 4.07 4.45 4,81 5.14 5.45 5.75
0.8 3.12 3.82 4.41 4.93 5.40 5.83 6.23 6.61 6.97
L0 3.61 4.43 5.11 6.72 6.26 6.76 7.2 7.67 8.08
12 4,08 5.00 5.77 6.45 7.07 7.64 8.16 8.66 9.13
L4 4,52 5.54 6.40 7.15 7.84 8.46 9.06 9.60 10.12
L6 4.94 6.06 6.99 7.82 8.56 9.25 9.89 | 10.49 11.06
18 5.35 6. 56 7.56 8.46 9.26] 10.01| 10.70 [ 11.35 11.96
2.0 5.74 7.03 8.11 9.07 9.04| 10.73 [ 1148 12.17 12.83
2.2 6.11 7.49 8.65 B.67 [ 10.59 | 11.44| 12.23| 12.97 13.67
2.4 6.48 7.94 9.16 ( 10.25( 11.22 | 12.12 ] 12,96| 13.75 14.49
2.8 6.83 8.37 9.67( 10.81 | 11.84( 1279 13.67| 14.50 15.28
2.8 7.18 879 | 10.16 | 11.35| 12,44 | 13.43 | 14.36| 15.23 16.06
3.0 7.52 9.21| 10.63 [ 1L.89 [ 13.02] 14.07 | 15.04[ 15.95 16.81
3.2 7.85 9.61( 1110 12.41) 13.60 | 14.60 | 15.70| 16.65 17.56
3.4 8171 10011 11.56| 12.02{ 14.16| 15.291 16.35| 17.34 18.28
3.6 8.49| 10.40] 12,01 1342 14.71] 1588 | 16.08| 18 01 18.99
3.8 8.80( 10.78 | 12.45| 13.92| 15,25| 16.47 | 17.60| 18.67 19.68
4.0 9.11 1 1116 [ 12,88 1440 1578 | 17.04| 18.22] 19.32 20.37
4.2 9.411 11.52| 13.31| 14.88| 16.30 | 17.60] 18.82| 19.9¢ 21.04
4.4 9.71| 11.89| 13.73| 15.35| 16.81| 18.16 | 10.41| 20.59 21.70
4,6 1000 12.25| 14.14 [ 15.81| 17.32] 18.70| 20.00| 21.21 22, 36
48] 10.20] 12.60 [ 14.55 | 16.26 | 17.82 | 19.24 | 20.57] 21.82 23.00
5.0 10571 12,04 1495) 16.71 | 1831 | 19.77] 21.14| 92242 23.63
5.2 10.85) 13.20| 1534 | 17.15{ 18.79 | 20. 21,70 | 23.02 24.26
5.4 11.13| 13,63 1573 17.59 | 19.27| 20.81 | 22.25 | 23.60 24.88
561 11.40] 13.96( 16.12| 18.02 10.74| 21.33 | 22.80 | 24.18 25.49
5.8 1L67] 1420 16,50 | 18.45| 20.21| 21.83| 23.34| 24.75 26.09
6.0 11.94| 14.62) 16.88| 18.87| 20.67 | 22.33 | 23.87| 925.32 26. 69
62! 12201 1494 17.25) 19.20| 21.13| 22.82 | 24.40| 25.88 27.28
8,4/ 12.46| 15.261 17.62| 19.70| 21.58 | 23.31 | 24.92| 26.43 27.86
6.6 12.72) 15.58| 17.99| 20.11 23,79 | 25.44| 26.98 28.44
6.8 | 12.97| 15.80| 18.35| 20.51 | 22.47| 24.27| 25.05| 27.52 29.01
L0 13.23| 16.20] 1871 20.91| 22.91( 24.75| 26.45 | 28.06 29, 58
95| 13.85( 16.96( 19.59 [ 21.90| 23.90| 25.91 | 27.70| 20.38 30.97
8.0 1446 17.71| 20.45| 2286 25.04 | 27.05]| 28.92 | 30.67 32.33
8.51 1506 18447 21.20| 23.80| 26.08 | 28.17{ 30.11| 31.04 33.66
9.0 15.64| 19.16| 22.12| 2473 | 27.09 | 29.26 | 31.28| 33.18 34,97
9.5 16.211 19.86) 22.93) 25.64) 28.08 ) 30.33| 32,43 | 34.40 36.
10 16.78 | 20.55( 23.73| 26.563 | 29.06 | 31.39| 33.56 | 35. 37.52
11| 17.88| 21.90| 25.28 [ 28.27 | 30.97| 33.45| 35.76 | 37.93 39.98
121 18.95( 23.20| 26.79| 29.96| 32.82| 35.45| 37.80 | 40.19 42,37
13| 19.99| 24.48| 28.26| 31.60| 34.62| 37.30 | 39.97| 42,39 44. 69
M 2100 25.72| 20.69| 33.20| 36.37| 39.28| 41.99| 44,54 46. 95
15 2199 26.93] 31.09( 34.76| 38.08( 41.13| 43.97| 46.64 49. 16
16| 22.05( 28.11| 32.46 | 36.20 30.75| 42.04| 45.90 | 48.69 51.32
17| 23.90 33.80] 37.79% 41.30| 44.71! 47.80| 50.70 83. 44
18| 24.83( 30.41| 35.11| 39.25| 43.00| 48.45| 49.65| 5267 55. 51
19| 25,74 | 31.52| 36.40| 40.70 | 44.58 | 48.15| 51.48| 54.60 57. 65
20| 26.63] 3262] 37.67| 4211| 46.13| 49.83 | 53.27 | 56.50 59. 85
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Table 4.—Velocity of water, v, in feet per second, based on
Manning’s formula v=/(1.486/n)r2Rs1/2,

n=.013—Continued

/L

N 0055 | .0060 | .0065 | .0070 ( ,0075 | 0080 [ ,0085 | .0000 | 0085 | 0100
T
0.2 290 3.03| 3.15| 3.27| 3.39] 3.50] 3.60( 3.71| 3.81 3.91
0.4 4.60 481 6.00| 519 537 5.55] 572] 580 | 6.05 6.21
0.6| 603 6.30| 6.56| 6.80| 7.04 | 7.27| 7.50| 7.71| 7.93 8.13
0.8 7.31 7.63| 7.94| 824 853 881 | 9.08| 9.35] 9.60 9.85
1,0 848 8.85| 9.22] 9.56| 0.9010.22]10.54110.84 | 11,14 | 11.43
12| 9.57| 10.00 | 10.41 | 10.80 | 11.18 | 11.55 | 11.90 | 12.25 | 12.58 | 12.91
1.4 10.61 | 11.08 | 11.53 | 11.97 | 12.39 | 12.79 | 13.19 | 13,57 | 13.04 | 14.31
1.6 | 11.60 | 12.11 | 12.61 { 13.08 | 13.54 | 13.99 { 14.42 | 14.83 | 15.24 | 15.64
1.8 12.54 | 13.10 | 13.64 | 14.15 | 14.65 | 15.13 | 15.59 | 16.05 | 16.49 | 16.91
2.0 | 13.46 | 14.06 | 14.63 | 15.18 | 15.71 | 16.23 | 16.73 | 17.21 | 17.69 | 18,15
2.2| 14.34 | 14.98 | 15.59 | 16.18 | 16.75 | 17.29 | 17.83 ] 18.34 | 18,85 | 19.34
2.4 | 1520 | 15.87 | 16.52 1 17.14 } 17.75 | 18.33 | 18.89 | 10.44 | 19.97 | 20.49
2.6 | 16.03 | 16.74 | 17.43 | 18.08 } 18.72 | 19.33 | 19.93 | 20.50 | 21.07 | 21.61
2.8| 16.84 | 17.59 | 18.31 | 19.00 | 19.67 | 20.31 | 20.04 | 21.54 | 22,13 | 22.71
3.0 17.63 | 18.42 | 19.17 | 19.89 | 20.59 | 21.27 | 21.92 | 22.56 | 23.17 | 23.78
3.2 | 18.41 | 19.23 | 20.01 } 20.77 | 21.50 | 22.20 | 22.89 | 23.55 | 24.19 | 24.82
8.4 19.17 | 20.02}20.84 { 21.62 | 22.38 | 23.12 | 23.83 | 24.52 | 25.19 | 25.85
3.6 19.91 | 20.80 | 21.65 | 22.46 | 23.25 | 24.02 | 24.75 | 26.47 | 26.17 | 26.85
3.8 | 20.64 | 21.56 | 22.44|23.20 | 24.11 | 24.90 | 25.66 | 26.41 | 27.13 | 27.84
4,0 21.36 | 22.31|23.22|24.10 | 24.94 | 25.76 | 26.56 | 27.33 | 28.07 | 28.80
4.2 22.07| 23.05(23.99 |24.90 [ 25.77 | 26.61 § 27.43 | 28.23 | 20.00 | 29.76
44| 2276 23.77124.75{25.68 | 26.58 | 27.45 | 28.30 | 29.12 | 29.92 [ 30.69
4,6 23.45| 24.49]25.40 { 26.45 | 27.38  26.28 | 29.15 | 20.99 | 30.82 | 31.62
4,8 2412 25.19 | 26.22 [ 27.21 | 28.17 | 29.09 | 20.99 | 30.86 1 31.70 | 32.53
5.0 24.79 | 2589 |26.95]27.96] 28.95]20.90| 30.82 | 31.71 | 32.58 | 33.42
5.2 | 25.44 1 26.58 |27.66|28.71]29.71 | 30.69 | 31.63 | 32.55 | 33.44 [ 34.31
5.4 26.00| 27.25]28.37|29.44 | 30.47 | 31.47 | 32.44 | 33.38 | 34.20 | 35.18
5.6 26.73 | 27.92|29.06 | 30.16 | 31.22 | 32.24 | 33.23 | 34.20 | 35.13 | 36.05
5.8 | 27.37 | 28. 29.75 | 30.87 | 31.96 | 33.00 | 34.02 | 35.01 | 35.97 | 36.90
6.0} 27.99 | 20.24130.43131.58 | 32.69 | 33.76 | 34.80 } 35.81 | 36.79 | 37.74
6.2 | 28.61 1 29. 31.10 | 32.28 | 33.41 | 34.50 | 35.57 | 36.60 | 37.60 | 38.
6.4 20.22] 80.52|31.77|32.97]34.12 13524 | 36.33 | 37.38 | 38.41 | 39.40
6.6 20.83 | 31.15(32.43 | 33.65] 34.83 {-35.97 | 37.08 | 38.16 | 30.20 | 40.22
6.8 | 30.43 | 31.78 | 33.08 | 34.33 | 35.53 | 36.70 | 37.83 | 38.92 | 39.99 | 41.03
7.0 31.¢2| 32.40133.72 |35.00 | 36.22 | 37.41  38.56 | 39.68 | 40.77 | 41.83
%.5) 32,48 | 33.03 13531 |36.64!37.93|39.17 | 40.38 | 41.55 | 42.69 | 43.80
8,0 | 33.91 | 3542 ]36.86|38.25 ) 30.60 | 40.90 | 42.15 | 43.38 | 44.57 | 45.72
8,5 | 35.31 | 36.88 | 38.38 | 30.83 | 41.23 | 42.58 | 43.89 | 45.17 | 46.40 | 47.61
9.0 36.68 | 38.31 | 30.87 | 41.38 | 42.83 | 44.24 | 45.60 | 46.92 | 48.21 | 49.46
9.5 38 39.72 [ 41.34 | 42.90 | 44.40 [ 45.86 | 47.27 | 48. 49.98 | 51.27
10 | 39.35| 41.10| 42.78 | 44.39 | 45.95 | 47.46 | 48.92 | 50.33 | 51.71 | 53.08
11| 41.93| 43.70 ) 45.58 | 47.30 | 48.96 | 50.57 | 52.13 | 53.64 | 55.11 [ 56.54
12 | 44.43 | 46.41 [ 48.30 | 50.13 | 51.89 | 53.59 | 55.24 | 56.84 | 58.40 [ 59.01
18] 46.87 | 48.95) 50.95 | 52.88 | 54.73 | 56.53 | 58.27 | 50.96 | 61.60 | 63.20
14 | 49.24 | 51.43 1 53.53 | 55.55 | 57.50 | 59.30 | 61.22 | 62.99 | 64.72 | 66.40
15| 51.56 | 53.85| 56.05 | 58.17 | 60.21 | 62.18 | 64.10 | 65.06 | 67.76 | 69.52
16 | 53.83 | 56.22 | 58.52 | 60.73 | 62.86 | 64.92 | 66.92 | 68.86 | 70.74 [ 72.58
17| 56.05 | 58.54 ) 60.93 | 63.23 | 65.45 | 67.60 | 69.68 | 71.70 | 73.68 [ 75.57
18 | 58.22 | 60.81 | 63.30| 65.60 | 67.99 1 70.22 | 72.38 | 74.48 | 76.52 [ 78.51
19 | 60.36 | 63.05] 65.62 | 68.10 | 70.49 | 72.80] 75.04 | 77.21 | 79.33 | 81.39
20| 62.46| 65.24 | 67.90 [ 70.47 | 72.94 | 75.33 { 77.65 | 79.90 | 82.00 | 84.22
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Table 4.—

Manning's formula

35

Velacity of water, v, in feet per second, based on
n=.013—Continued

v=(1.486/n)r25s1",

8
\ 01 02 03 04 05 08 07 08 09 10
T

0.2 3.91 5530 6.77( 7.8 874 9.5810.34 | 11.06 | 11.73 | 12.38
0.41 621 8.78 (10.75 | 12.41 | 13.88 | 15.20 | 16.42 | 17.55 | 18.62 | 19.62
0.6} 8137 11.50 ) 14.08 1 16.26| 18.18 1 19.92 | 21.51 ; 23.00 | 24.39 | 25.71
0.8 | 9.86| 13.93 | 17.06 | 19.70 | 22.03 | 24.13 | 26.06 | 27.86 | 29.55 | 31.15
L0 11,43} 16.17 | 10.80 | 22.86 | 25.56 | 28.00 | 30.24 | 32.33 | 34.29 | 36.15
1,2 1291 | 18.2522.36 | 25.82 | 28.86 | 31.62 | 34.15 | 36.51 | 38.72 | 40.82
1.4] 14.31 | 20.23 | 24.78 | 28.61 | 31.99 | 35.04 | 37.85 | 40.46 | 42.02 | 45.24
1.6 1564 | 22.11 (27,08 | 31.27 { 34.97 [ 38.30 | 41.37 | 44.23 | 46.91 [ 40.45
1.8 16.01 | 23.92|29.30 | 33.83 | 37.82 | 41.43 | 44.75 | 47.84 | 50.74 | 53.49
2.0 18,15 | 25.66 | 31.43 | 36.20 | 40.57 | 44.45 | 48.01 | 51.32 | 54.44 | 57.38
2.2) 10.34 | 27.34133.40|38.67 | 43.24 | 47.36 | 51.16 | 54.60 | 58.01 | 61.14
2.4 20.40| 28.08 {35490 40.98| 45821 50.10 | 54.21 | 57.96 | 61.47 | 64.80
2.6 21.61 | 30.57|37.44 | 43.23 1 48.33 | 52.94 | 57.18 | 61.13 | 64.84 | 68.35
2.8 2271 | 32.11|39.33|45.42) 50.78 | 55.62 | 60.08 | 64.23 | 68.12| 71.81
3.0 | 23.78 | 33.63 | 41.18 | 47.55 | 53.17 | 58.24 | 62.91 | 67.25 | 71.33 | 75.19
8.2 24.82 35.10 ) 42.99 | 49.64 | 55.50 | 60.80 | 65.67 | 70.21 | 74.47 | 78.50
8.4 | 25.85| 36.55|44.77 | 51.69 | 57.79 | 63.31 | 68.38 | 73.10 | 77.54 | 81.73
3.6 26.85| 37.9746.51 | 53.70 ) 60.04 | 65.77 1 71.04 | 75.94 | 80.55 | 84.91
3.8 27.84 | 30.37 148,21 }55.67)62.24 | 68,18} 73,65} 78.73 | 83,51 | 88.02
4,0 | 28.80 | 40.73|49.80 | 57.61 | 64.41 | 70.55 | 76.21 | 81.47 | 86.41 | 91.09
4.2 29.76 | 42.08 | 51.54 | 69.51 | 66.54 | 72.89 | 78.73 | 84.16 { 89.27 | 94.10
4.4 30.69 | 43.41|53.16 | 61.39 | 68.63 | 75.18 | 81.21 | 86.81 | 92.08 | 97.06
4.6 ] 31.62 ] 44.71 | 54.76 | 63.23 | 70.70 ) 77.44 | 83.65 | 89.43 | 94.85 | 99.98
4.8 32.53 | 46.00 | 56.34 | 65.05 { 72.73 | 79.67 ( 86.06 | 92.00 | 97.58 | 102.86
5.0 33.42 1 47.27 ) 57.89 | 66.85 | 74.74 | 81.87 | 88.43 | 94. 54 1100.27 | 105.70
8.2 34.31 | 48.52( 59.43 }68.62| 76.72 | 84.04 | 90.77 | 97.04 102.93 | 108.50
5.4 3518 | 49,76 ) 60.94 | 70.37 | 78.67 | 86.18 | 03.09 | 99.51 |105.55 | 111.26
§.6 1 36.06 | 50.98 | 62.43 | 72.00 | 80.60 | 88.30 | 95.37 |101.96 [108.14 | 113.99
5.8 .90 | 52.18 | 63.91 | 73.80 | 82.51 | 90.39 | 97.63 |104.37 {110.70 | 116. 69
6.0 | 37.74 | 53.38 | 65.37 | 75.49 | 84.40 | 02.45 | 99.86 {106.75 (113.23 | 119.36
8.2 .58 | 54.56 | 66.82 ) 77.16 [ 86.26 | 94.50 |102.07 [109.11 |115.73 | 121.99
6.4 30.40 ) 55.72 | 68.25 | 78.81 | 88.11 } 96.52 |104. 25 }111.45 [118.21 | 124.60
6.6 | 40.22 | 56.88 | 69.66 | 80.44 | 89.93 | 98. 52 [106. 41 (113.76 [120.66 | 127.19
6.8 | 41.03 | 58.02 ] 71.06 | 82.06 | 91.74 1100. 50 |108. 55 [116.04 [123.08 | 129.74
7.0 | 41.83 | 59.15 | 72.45 | 83.66 | 93.53 |102. 46 |110. 67 |118.31 |125.49 | 132, 27
9.5 ) 43.80 ) 61.94 | 75.86 | 87.60 | 97.93 [107.28 |115.88 |123.88 1131.39 | 138.50
8,0 | 45.72 | 64.66 | 79.19 | 91.45 (102. 24 [112.00 [120. 97 {129.32 |137.17 | 144.59
8.5 ) 47.61 | 67.33 | 82.46 | 95.22 |106.46 |116. 62 [125.96 |134.66 |142.83 | 150. 55
8.0} 40.46 | 60.94 | 85.66 | 98.92 }110. 59 |121. 15 {130. 85 |130.89 1148.37 | 156.40
9,5 51.27 1 72.51 | 88.8] 102, 55 [114. 65 {125. 50 |135, 66 |145,02 |153.82 | 162. 14

10 [ 53708 '75.03| "01.90( 106.11 118. 64| 120.96| 140.38| 150.07| 150. 17| 167.78

11 56.54] 70.96( 907.93) 113.08| 126. 42| 138.49| 149. 58| 159. 91| 169.61] 178. 79

12 ] 59.911 84,73} 103.77; 119,83} 133.07] 146. 76 158, 52| 169. 46 179. 74| 189. 47

13| 63.20 80.38| 109.46] 126.40| 141.32| 154.80{ 167. 21 178.75| 189. 50( 199.85

14 | 66.40f 93.90] 115.01] 132, 80| 148.47] 162. 64] 175.67) 187.80| 199. 20| 209. 97

15 69.520 98.32] 120.42] 139.05| 155. 46| 170.30] 183.94) 106. 64| 208. 57| 219.85

18 | 72.58) 102.64) 125.71) 145.16) 162.30] 177. 79| 192. 03| 205. 29] 217. 74| 229. 52

17 { 75.57( 106.88| 130.90| 151. 15 168.99 185.12( 199.95| 213.76| 226.72| 238.99

18 [ 78.51) 111.03| 135.98| 157.02! 175. 55| 192. 311 207. 72} 222.06| 235. 53| 248.27

18 | 81.39] 115.10f 140.97| 162.78] 182.00] 199.37| 215.34) 230. 21| 244.17| 257.38
20 | 84.22] 119.11] 145.88] 168, 45| 188. 33| 206.30] 222.83| 238. 22| 252. 67| 266. 34
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Manning’s formula v
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.014—Continued

per second, based on

n

3

, v, in feet
)r2/3giz2

= (1.486/n

Velocity of water

HYDRAULIC AND EXCAVATION TABLES

Manning’s formula v
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Table 5.—Velocity of water, v, in feet per second, based on
.014—Continued

Manning’s formule v=(1.486/n)r?3s!72,

n

8
\ 0010 | L0015 | .0020 | .0025 | .0030 | .0035 | .0040 | .0045 | .6050
T
0.2 1.15 1.41 1.62 1.82 1.99 2.15 2.30 2.44 2.57
0.4 1.82 2.23 2. 58 2.88 3.16 3.41 3.64 3.87 4.07
0.6 2.390 2.92 3.38 3.7 4.14 4.47 4.78 5.07 5.34
0.8 2.89 3.54 4.09 4.57 5.01 5.41 5.79 6.14 6.47
Lo 3.36 4,11 4,75 5.31 5.81 6.28 8.71 7.12 7.61
1.2 3.79 4.64 5.36 5.99 6. 57 7.09 7.58 8.04 8.48
1.4 4.20 5.14 5.94 6.64 7.28 7.86 8.40 8.91 9.39
L6 4.59 5. 62 6.49 7.26 7.95 8.59 9.18 9,74 10. 27
L8 4.97 6.08 7.02 7.85 8.60 9.20 9.93 | 10.54 1.1
2.0 5.33 6.53 7.54 8.42 9.23 9.97 | 10.66 | 11.30 11.91
2.2 5,68 6.95 8.03 8.08 9.83| 10.62]| 11.36] 12.04 12.70
2.4 6.02 7.37 8.51 9.51 1 10.42| 11.26| 12.03| 12.76 13.45
2.6 6.35 7.77 .98 10.03( 10.99] 11.87{ 12.60 | 13.46 14,19
2.8 6.67 8.17 9.43 | 10.5¢4 | 11.55| 1247 13.34| 14.14 14.91
3.0 6.98 8.55 9.87 ] 11.04| 12.09( 13.06| 13.96| 14.81 15.61
3.2 7.29 8.93( 10.81] 11.52| 12.62| 13.64| 14.58 | 15.46 16. 30
3.4 7.59 9.30| 10.73{ 12.00| 13.15| 14.20| 1518 16.10 16.97
3.6 7.88 9.66 | 11.15| 12.47| 13.66| 14.75| 16.77] 16.72 17.63
3.8 8.17| 10.01| 11.56| 1292| 14.16| 1529 16.35| 17.34 18.28
4.0 8.46 | 10.36 | 11.96| 13.37| 14.65| 1582 | 16.92| 17.94 18.91
4.2 8.74| 10.70 | 12.36| 13.82| 15.13] 16.35| 17.48 ] 18.54 19. 54
4.4 9.01| 11.03}| 12.75| 14.25| 15.61 | 16.86| 18.03 | 19.12 20.15
4.6 9,28 11.37] 13.13| 14.68| 16,08 ( 17.37 | 18.57( 19.69 20.76
4.8 9.565{ 11.70] 13.51| 1510 16.54 | 17.87 | 19.10 [ 20.26 21. 36
5.0 9.81 | 12.02| 18.88| 15.52| 17.00] 18.36 | 10.63 | 20.82 21.95
5.2 10.07| 12.34 | 14.25] 1593 | 17.45| 18.85| 20.15| 21.37 22.53
5.4 10.33) 12.65| 14.61| 16.34] 17.80| 19.33 | 20.66 | 21.92 23.10
5.6 10.58| 1206} 14.97| 16.74| 18.33 19.80) 2117} 22.45 23. 67
5.8 10.84| 13.27| 15.32] 17.13| 18.77| 20.27 | 21.67| 22.99 24.23
6.0 11.08| 13,57 | 1567 | 17.52| 19.20| 20.73 | 2217 | 23.51 24.78
6.2 | 11.33| 13.87| 16.02| 17.91| 19.62| 21.19| 22.66 | 24.03 25. 33
6.4| 11.57| 14.17| 16.36 | 18.20| 20.04 | 21.65| 23.14] 24.54 25. 87
6.6 11.81 | 14.46( 16.70| 18.67| 20.46 | 22.09 | 23.62| 25.05 26. 41
6.8| 12.05| 14.76 | 17.04| 19.05| 20.87 | 22.54 | 24.09| 25.56 26, 94
7.0 12,281 1504/} 17.37| 10.42| 21.27| 22.98| 24.57| 26.06 27.46
7.5 12.86| 1575/ 18.19) 20.33| 22.28| 24.06| 2572 | 27.28 28.76
8.0 13.43| 16.44; 18.09| 21.23( 23.25| 2512 26.85| 28.48 30.02
8.5 13908} 17.13| 19.77] 2210 24.21 | 26.15( 27.96 | 29.66 3126
9,0 14.52| 17.79| 20.54( 22.96] 2515 27.17| 29.05( 30.81 32.47
9.5| 15.06| 18.44| 21.20| 23.81] 26.08| 28.17| 30.11 ) 31.94 33. 67
10| 1558 | 19.08 | 22.03 | 24.63| 26.98 | 20.15) 31.161 33.05 4.
11| 16,60} 20.33 | 23.48| 26.25| 28.75; 3L.06| 33.20| 35.22 37.12
12 | 17.59 | 21.55| 24.88| 27.82( 30.47| 32.01| 35.19| 37.32 30.34
18| 18.56 | 2273 26.24 | 20.34| 3214 | 34.72| 37.12| 30.37 41. 50
14 19.501 23.88 | 27.57} 30.83 | 33.77 | 36.48| 38.99| 41.36 43. 60
151 20.42( 2500 28.87| 32.28| 35.36] 38.10| 40.83| 43.31 45. 66
16| 21.31| 26.10| 30.14| 33.70 | 36.91 30.87 1 42.63} 45.21 47, 66
17| 22.19| 27.18| 31.38| 3509 | 38.44 | 41.52| 44.38| 47.08 49. 62
18 | 23.05| 28.23] 82.60| 36.45| 39.93! 43.13 | 46.11| 48.90 51. 55
19 .00 | 20.27 | 33.80| 387.79 | 41.40| 44.71 | 47.80| 50.70 53.44
20| 24.73| 30.20| 34.98| 30.10| 42.84| 46.27| 49.46| 52.46 55.30
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Table 5.—Velocity of water, v, in feet per second, based on

Manning’s formula »=(1.486/n)r23s'2, M =.014—Continued
2
\ 0055 | .0060 | .0065 { .0070 | .0075 | .0080 | .0085 ( .0090 | .0095 | .0100
r
0.2| 260 281 293 3.04| 3.14( 3.25| 3.35| 3.44] 3.54] 3.63
04| 4271 446 465| 4.82( 408} 515] 5.31( 547} Be2! 578
0.6 5.60| 585| 6.00( 632 6.54| 6.75| 6.96| 7.16( 7.36 | 7.5
0.8 678| 7.00( 7.37) 7.65| 7.92| 8.18| 8.43| 8.68( 892 9.15
Lo 7.87 822 8.56) 8831 0.191 9.49| 9.79)10.07 } 10.35 | 10.61
L2| 889 9.28| 0.66(10.03(10.38 | 10.72 [ 11.05 [ 11.37 | 11.68 | 11.99
L4 9.85| 10.20|10.71 [ 11.11 | 11.50 | 11.88 | 12.25 | 12.60 | 12.95 | 13.28
16| 1077 11.25 [ 1L.71 | 12.15 [ 12.57 [ 12.99 | 13:39 [ 13.78 | 14.15 | 1452
1.8) 1165} 12,17} 12.66 | 13,14 | 13.60 | 14.05 | 14.48 | 14.90 | 15.31 | 15.71
2.0( 1250 | 13.05|13.58 | 14.10 | 14.59 | 15.07 | 15.53 | 15.98 | 16.42 | 16.85
22| 13.321 13.9114.48 15.02 | 15.55 | 16.06 | 16.55 | 17.03 | 17.50 | 17.95
2.4) 14111 1474 11534 1 1592 | 16.48 | 17.02 | 17.54 | 18.05 | 18.54 | 10.03
2.6 14.88 [ 155516.18|16.79 | 17.38 [ 17.95 | 18.50 | 19.04 | 19.56 | 20.07
%8| 1564 16.33 | 17.00 | 17.64 | 18.26 | 18.86 | 10.44 | 20.00 | 20.55 | 21.09
8.0) 16.371 17.10 | 17.80 | 18.47 | 10.12 | 19.75] 20.36 | 20.95 | 21.52 | 92.08
321 17.09| 17.85 [ 18.58 [ 10.28 1 10.96 | 20.62 | 21.25 | 21.87 [ 22.47 | 23.08
3.4 17.80| 18.59 [ 19.35{ 20.08 | 20.78 | 21.47 | 22.13 | 22.77 | 23.39 | 24.00
3.6/ 1849 | 19.31|20.10 ( 20.86 | 21.59 | 22.30 | 22.99 | 23.65 | 24.30 | 24.93
3.8) 1017} 20.02 ) 20.84 | 21.63 | 22.38 | 23.12 | 23.83 | 24.52 | 25.19 | 25.85
4.0 | 19.84 | 20.72 | 21.56 | 22.38 | 23.16 | 23.92 | 24.66 | 25.37 | 26.07 | 26.75
4.2 2049 21.40 | 22.98 | 23.12 | 23.93 | 24.71 | 25.47 | 26.21 | 26.93 | 27.63
4.4 21.14| 22.08 | 22.98)23.85| 24,68 | 25.40 | 26.28 | 27.04 | 27.78 | 28.50
4,81 21.77 | 22.74 | 23.67 | 24.56 | 25.42 | 26.26 | 27.07 | 27.85 | 28.61 | 29.38
48| 2240 | 23.40 | 24.35)25.27 | 26.16 [ 27.01 | 27.85 | 28.65 | 20.44 [ 30.20
5.0| 23.02| 240425022597 | 26.88 | 27.76 | 28.61 | 20.44 | 30.25 | 31.0¢
5.2 | 23.63 | 24.68 | 25.69 | 26.65 | 27.50 | 28.50 | 29.37 | 30.22 | 31.05 | 31.88
5.4 24.23 ( 25.31 {26.34 | 27.33 | 28.20 | 20.22 | 30.12 | 30.99 | 31.84 | 32 67
5.8 2482 | 2593 |26.99/28.00|28.99(20.94|30.86|31.75| 32,62 | 33.47
5.8) 25.41 26.54 | 27.62 | 28.67 | 29.67 | 30.65 | 31.59 | 32.51 | 33.40 | 34.26
6.0 2599 [ 27.15| 28.26 | 29.32 | 30.35 | 31.35 | 32.31 | 33.25 | 34.16 | 35.05
6.2 26.57[ 27.75|28.88(20.97 ( 31.02 ( 32.04 | 33.03 | 33.98 | 34.92 | 35.82
64| 27.13] 28.34120.50 | 30.61 | 31.60 | 32.73 | 33.73 | 34.71 | 35.66 | 35.50
8,6 27.70 | 28.93 [ 30.11 ( 31.25 | 32.34 { 33.40 | 34.43 | 35.43 | 36.40 | 37.35
6.8 | 28.25 | 29.5130.72(31.87|32.99 | 34.08 | 35.12 | 36.14 | 37.13 38.10
70| 28.81 ] 30.09|31.31|32.50 ] 33.64 | 34.74 | 35.81 | 36.85 | 37.86 | 38.84
9.5 30.16 [ 31.50 [ 32.79 | 34.03 | 35.22 | 36.38 | 37.50 | 38.58 | 39.64 | 40,67
8,0 | 31.49| 32.89 34,93 |3552 | 36.77 | 37.97 | 39.14 | 40,28 | 41.38 | 42 46
8.5 3270 34.24 (3564 36.99{33.20 { 30.54 { 40.76 | 41.04 | 43,00 [ 44.21
9.0 34.06 | 35.57|37.03|38.42|30.77 | 41.08 | 42.34 | 43.57 | 44.76 | 45.93
9.5 3531 ) 36.8838.39(30.83|41.23 | 42.58 | 43.90 | 45.17 | 46.41 | 47.61
10} 36,54 | 38.16(30.72(41.22 | 42767 ( 44 07| 45,42 | 46,74 | 48,02 49.27
11| 38.93| 40.67|42.33 | 43.92 | 45.47 | 46.96 | 48.40 | 4981 | 51.17 | 52,50
12| 41.26 | 43.09 [ 44.85 | 46.55 [ 48.18 [ 40.76 | 51.20 | 52.78 | 54.23 | 55 .63
13} 43.52 | 45.46 | 47.31( 49.10 | 50.82 | 52.49 | 54.10 | 55.67 | 57.20 | 53,68
14| 45.73 | 47.76 | 49.71 1 51.59 | 53.40 { 55.15 | 56.84 | 58.49 | 60.08 61,66
15| 47.88 | 50.01 | 52.05 | 54.01 | 55.91 | 67.74 | 59.52 | 61.25 [ 62.92 64. 56
16 40.98 | 52.21 1 54.34 1 56.39 ] 58.37 | 60.28 | 62.14 [ 63.94 | 65.60 | 67.40
171 52.04 | 54.36 | 56.58 | 58.71 | 60.77 | 62.77 | 64.70 | 66.52 { 68.40 | 70,18
18| 54.07| 56.47 | 58.78 ] 60.99 | 63.13 | 65.21 | 67.21 | 69.16 | 71. 06| 72.90
19| 56.05 | 58.54 [ 60.93 | 63.23 | 65.45 | 67.60 | 60.68 | 71.70 | 73. 66 | 75.58
20| 58.001 60.58(63.05|65.43|67.73]60.95] 7210 74.19| 76.23 78.21
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Table 5.—Velocity of water, v, in feet per second, based on
Manning's formula v=(1,486/n)r23s12 mn=.014—Continued

8
\ o1 | 02 ] 03 ] 06 | 05 | 06 | 07 | 08 | .09 | .20
r
0.2 3.63 5.13] 6.29 7.26] 8.12 8.89 9. 10.27| 10.89| 11.48
0.4 5.76 8.15| 9.98 11.52| 12.88| 14.11| 15.25| 16.30| 17.29; 18.22
e.6| 7.55| 1068 1308 1510 1688 1860 10.08| 21.36 2265 23.88
0.8 9.15 12.94] 15.84] 18.29| 20.45 22.41| 24.20| 25.87| 27.44] 28.93
1,0 10. 61 15.01( 18.38] 21.23| 23.73{ 26.00{ 28.08; 30.02| 31.84] 33.567
L2 11. 99, 16.95] 20.76| 23.97| 26.80] 29.36| 31.71| 33.90; 35.96] 37.90
1.4 13. 28] 18.79] 23.01| 26.57} 29.70] 32.54| 35.14| 37.57| 39.85( 42.01
16 14.52] 20.53] 25.15( 29.04| 32.47] 35.57| 38.42| 41.07| 43.56] 45.92
1.8 15.71] 22.211 27.20] 31.41] 35.12| 38.47| 41.55 44.42| 47.12] 49.67
2.0 16.85] 23.83 20.18| 33.70] 37.68| 41.27| 44.58| 47.66| 50.55 53.28
2.2 17.95 25.39| 31.10{ 35.91| 40.15( 43.98! 47.50 50.78| 53.86| 56.78
2.4 19.03] 26.91} 32.96] 38.05 42.55 46.61} 50.34| 53.82| 57.08| 60.17
2.6 20.07} 28.38] 34.76| 40.14; 44.88] 49.16; 53.10{ 56.77| 60.21} 63.47
2.8 21.09] 20.82| 86.52| 42.17| 47.15] b51.65] 55.79] 59.64] 63.26| 66.68
3.0 22.08] 31.22f 38.24| 44.16] 49.37| 54.08| 58.41| 62.45| 66.24| 69.82
3.2| 2305 3260 39.92 46.10] 51.54| 56.46] €0.98| 65.10| 69.15 7289
3.4 24.00] 33.94| 41.57| 48.00| 53.67| 58.79| 63.50| 67.88] 72.00| 75.89
3.6 24.93] 35.26| 43.18 49.86( 55.75| 61.07| 65.96| 70.52| 74.80; 78.84
3.8 25.85] 36 55 44.77| 51.69( 57.80| 63.31} 68.39] 73.11| 77.54; 81.74
4.0 26.75| 387.83| 46.33] 53.49] 59.81| 65.51} 70.76] 75.65| 80.24| 84.58
4.2 27.63| 30.08| 47.86; 55.26| 61.78; 67.68 73.10| 78.15) 82.89| 87.38
4.4 28.50] 40.31| 49.37| 57.00{ 63.73} 69.81| 75.41{ 80.61{ 85.50| 90.13
4.6 29.36] 41.52| 50.85| 58.72| 65.65| 71.91| 77.67| 83.04| 88.07| 92.84
4.8 30.20] 42.71| 52.31| 60.41] 67.54] 73.98| 79.91| 85.43; 90.61] 95.51
50| 3104 43.80 53.76| 62.07 69.40 76.00| 82.11| 87.78] 93.11| 98.15
5.2 31.86] 45.05[ 55.18] 63.72| 71.24| 78.04] 84.29| 90.11| 95. 58| 100.75
5.4 32.67| 46.20] 56.59| 65.34| 73.05( 80.03] 86.44| 92.41| 98.01| 103.31
5.6 33.47| 47.34] 57.98| 66.94; 74.85 81.99] 88.56 94.67| 100.42] 105.85
58 34.26| 48.46| 59.35 68.53| 76.62] 83.93| 90.66 96.91| 102.79] 108.35
6.0 3505 40.56) 60.70 70.10| 78.37 85.85 902.73] 99.13| 105.14] 110.83
6.2 35.82| 50.66; 62.05 71.64] 80.10| 87.75 04.78| 101.32| 107. 47| 113.28
6.4 36. 59| 51.74] 63.37| 73.18] 81.81| 89.62| 96.80| 103.49| 109. 77| 115.70
6.6 37.35 52.82] 64.69] 74.69 83.51] 91.48| 98.81| 105.63| 112. 04 118.10
6.8 38.10( 53.88; 65.99] 76.20( 85.19] 93.32] 100.80| 107.76] 114. 29| 120. 47
9.0 38.841 54.93| 67.27| 77.68 86.85 95.14| 102.76] 109.86| 116. 52| 122.83
.5 40. 67| 57.51) 70.44t 81.34] 090.94| 99.62| 107.60| 115.03| 122.01| 128.61
8.0 42.48] 60.04| 73.54| 84.01) 94.94! 104.00] 112 33| 120. 09| 127.37| 13426
8.5 44,21 62. 52| 76.57] 88.42| 98.85/ 108.29| 116.96{ 125. 04| 132. 62| 139.80
9.0 45.93F 64.95 79.55f 91.85 102.69| 112. 49| 121. 51| 129, 90| 137. 78| 145.23
9.5 47.61 67.33] 82.46/ 95.22| 106.46) 116.62( 125.97| 134. 66| 142. 83| 150. 56
10 49,27 69.67| 85.33| 98.53} 110.16] 120. 68| 130. 35| 139. 35| 147.80| 155.80
11 52. 501 74.25 90.93| 105. 00} 117.39| 128. 60| 138. 90| 148. 49| 157. 50; 166,02
12 55. 63 78.68| 96.36| 111.27| 124. 40| 136. 28| 147. 20| 157. 36| 166.90{ 175.93
13 | 58.68| 82,99 101. 64| 117.37] 131. 22| 143. 75| 155. 26| 165. 98| 176. 05| 185. 58
14 61.66] 87.19] 106. 79} 123.31) 137.87] 151. 03| 163. 13| 174. 39| 184. 97| 194.97
15 64.56] 91.30] 111.82] 129.12| 144. 36} 158. 13| 170.81| 182. 60| 193. 67| 204.15
16 67.40{ 95.31] 116.73; 134. 79| 150. 70| 165. 09| 178. 31| 190. 63| 202.19] 213.13
17 70.18 99.24] 121. 55| 140.35) 156. 92| 171.90] 185. 67| 198. 49] 210. 53| 221.92
18 72.90{ 103.10] 126.27] 145.80{ 163. 01| 178. 57| 192. 88| 206. 20{ 218. 71 ).
19 75.58{ 106.88 130.90] 151.16| 169. 00{ 185. 13| 199. 96| 213. 77| 226. 73| 239. 00
20 78.21] 110.60| 135.46{ 156.41[ 174, 88] 191. 57| 206.92] 221.20| 234. 62| 247.31
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Table 6.—Velocity of water, v, tn feet per second, based on

N
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o v=(1.486/n)r2/35172,
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y of waler, v, in feet per second, based on
n=,015—Continued

3
\\ 0010 | .0015 | 0020 | .0025 | L0030 | .0035 | .0040 | .0045 | .0050
r
0.2 107 131 1. 52 1.69 1.86 2.00 2.14 2,27 2.4
0.4 L70 2.08 2.41 2.69 2.95 3.18 3.40 3.61 3.80
0.6 2.23 2.73 3.15 3.52 3.86 4.17 4.46 4.73 4.98
0.8 2.70 3.31 3.82 4.27 4.68 5.05 5.40 5.73 6.04
1.0 3.13 3.8 4.43 4.95 5.43 5.86 6.27 6.65 7.01
L2 3. 54 4.33 5.00 5.59 6.13 6. 62 7.08 7.50 7.91
1.4 3.92 4.80 5. 54 6.20 6.79 7.33 7.8 8.32 8.77
1.6 4.29 5. 25 6.06 6.78 7.42 8.02 8,567 9.09 9. 58
L8 4.64 5.68 6. 56 7.33 8.03 8,67 9.27 9.83 10.37
2.0 4.97 6.00) 7.03 7.86 8.61 9.30 9.95 | 10.55 11.12
2.2 5.30 6.49 7.49 8.38 9.18 9.91 1 10.60 | 11.24 11.85
2.4 5.62 6.88 7.94 8.88 9.731 10.51 | 1L.23 ] 11.91 12,56
2.6 5.92 7.25 8.38 9.37 1 10.26 ) 11.08{ 1.85] 12.57 13.25
2.8 6.22 7.62 8.80 9.84 1 10.78 { 11.64 | 12.45( 13.20 13.92
3.0 6, 52 7.98 9.221 10.30| 11.29| 12.19{ 13.03 | 13.82 14,67
3.2 6.80 8.33 9.62) 10.76 [ 11.78 | 12.73 | 13.61 | 14.43 15.21
8.4 7.08 868] 10.02 | 11.20| 12.27| 13.25| 14.17 | 16.03 15.84
3.6 7.36 9.011 10.41 | 11.63¢ 1275 13.77| 14.72{ 15.61 16.45
3.8 7.63 9.3 10.79 | 1206 13.21 | 1427 | 15.26 ] 16.18 17.06
40 7.89 9.67 [ 11.16 | 12.48| 13.67| 14.77( 15.79 | 16.75 17.65
4.2 8.16 9.991 1153 ] 1289 | 14.12| 1526 | 16.81| 17.30 18.24
4.4 8411 10.30 | 11.90 | 13.30 | 14.57 | 15.74 | 16,82 ] 17.84 18.81
4.6 8.66| 1061 1225 13.70 | 1501 | 16.21| 17.33 | 18.38 19.38
4.8 891} 10.92| 12.61 | 1409 15.44] 16.68| 17.83 | 18.91 19.93
5.0 9.16 | 11.92| 1295 1448 1587 17.14| 1832 | 10.43 20.
5.2 0.400 11.52) 13.30 ) 14.87| 16.290) 17.50| 18.81 | 19.95 21.03
§.4 0.641 11.81f 13.64 | 1525] 16.70 | 18.04 | 19.29 | 20.45 21. 66
5.6 9.88 12.10) 13.97( 1562 | 17.11| 18.48 | 19.76 | 20.96 22.09
581 1011} 12.39 4.30 1 15.99 | 17.52| 18,92 L 231 21.45 22.61
60| 10341 12.67| 14.63 | 16.36 | 17.92( 19.35| 20.69 | 21.94 23.13
6.2 10571 1295 14951 16.72{ 1831 | 19.78| 21.15| 22,43 23.64
64| 108} 13.23( 1527 | 17.07| 1870 20.20| 21.60 | 22.91 24,15
6.6 1102 13.50| 1550 17.43 | 19.09| 20.62| 22.05| 23.38 24.65
68| 11.24| 13.77| 1590 | 17.78 | 19.48 [ 21.04 | 22,490 | 23.85 25.14
901 11461 1404 16.21| 1813 | 19.86) 2145 22,03 | 24.32 25. 63
4.5 12.00)| 1470 | 16.98 | 18.98 | 20.79 | 22.46 | 24.01 | 25.46 26. 84
8.0 1253 1535| 17.72| 10.81 | 21.70 | 23.44 | 25.06 | 26.58 28.02
851 13.05] 1508 [ 18.45| 20.63 | 22.60 | 24.41| 26.10 | 27.68 29.18
9.0 13.55| 16.60 | 19.17| 21.43| 23.48 | 2536 | 27.11] 28.75 30.31
9,51 14.05| 17.21| 190.87 | 22.22| 24.34| 26.20| 28.10| 20.81 31.42
10 4.54 | 17.81 | 20.56 | 22.99 | 2519 27.20( 29.08 | 30.85 32.51
111 15401 18081 21.91| 24.50| 26.84| 28.99 | 30.99{ 32.87 34.85
12| 16.42| 20.11| 23.22| 2596 | 28.44| 30.72| 32,84 34.83 36.72
131 17.32] 21.21| 24.49| 27.39| 30.00| 32.40| 34.64| 36.74 38.73
14| 18.20| 2220 25.74| 28.77| 31.52( 34.04| 36.40| 3860 40.69
15| 19.05| 23.34| 26.95] 30.13| 33.00| 35.65| 38.11( 40.42 42.61
186 19.89( 24.36| 28.13( 31.45| 34.45] 37.21| 39.78 | 42,20 44.48
17 20.71 | 25.37) 29.29| 32.75] 3587 | 3875 41.42| 43.04 46.31
181 21,52 26.35| 30.43 | 34.02 | 37.27| 40.25| 43.03 | 45.64 48.11
19| 22.31| 27.32| 31.55| 35.27| 38.64] 41.73| 44.61| 47.32 49.88
20 23.081 28.27| 3264 36.50| 30.98| 43.18| 46.16| 48.97 51.61
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Table 6.—Velocity of waler, v, in feet per second, based on
Manning’s formula v=/(1.486/n)r28g12, m=.015—Continued

L)
\ 0055 | .0060 | .0065 | .0070 | 0075 | .0080 | .0085 | .0090 | .0095 | .0100
T

0.2 251 2.62] 2.73| 2.83] 2.93] 3.03| 3.12| 3.21| 3.30 3.30
0.4 3.99 4.17| 4.34] 450 4.66| 4.81| 4,96} 510 524 5.38
0.6 523 5.46 | 5.68| 5.90| 6.10f 6.30) 6.50] 6.69] 6.87 7.06
0.8 633 6.61| 6.88| 7.14| 7.39| 7.64] 7.87] 8.10| 8.32 8.54
1.0 7.35 7.67] 7.99| 8.29| 8587 8.86| 9.13] 0.40] 9.66 9.91
12| 830 8.67| 0.02] 9.361 9.69110.01110.31]10.61}10.90]1 1.19
14| 9.19 9.60 | 10.00 | 10.37 ] 10.74 | 11.09 | 11.43 | 11.76 | 12.08 | 12.40
1.6 10.051 10.50 | 10.93 | 11.34 | 1L.74 | 12.12 | 12.49 | 12.86 | 13.21 | 13.58
1.8 10.87) 11.35] 11,82 ] 12.26 | 12.70 | 13.11 | 13.52 | 13.91 | 14.29 | 14.66
2.0 11.66| 12.18( 12.68]13.16 | 13.62 | 14.07 | 14.50 } 14.92| 15.33 | 15.73
e.2| 12.43] 12,08 13.51 | 14.02 | 14.51 | 14.90 | 15.45 | 15.90 | 16.33 | 16.76
2.4 13.17| 13.76 | 14.32} 14.86 | 15.38 | 15.88 | 16.37 | 16.85 ) 17.31 | 17.76
2.6 13.80| 14.51 | 15.10 | 15.67 | 16.22  16.75 ] 17.27 | 17.77 ] 18.26 | 18.73
2.8 14.60| 15.24 | 1587} 16.47 | 17.04 [ 17.60 | 18.14 | 18.67 | 19.18 |  19.68
3.0 15.28) 15.96 | 16.61 | 17.24 | 17.85 | 18.43 | 19.00 | 19.55 | 20.08 | 20.61
3.2 | 15.95| 16.66 ] 17.34 | 18.00 | 18.63 | 19.24 { 19.83 | 20.41 | 20.97 | 21.51
$.4| 16.61| 17.35|18.06 | 18.74 | 19.40 | 20.04 | 20.65 | 21.25 | 21.83 | 22.40
$.6| 17.26| 18.02 | 18.76 | 19.47 | 20.15 | 20.81 | 21.45 | 22.08 | 22.68 | 23.27
$.8] 17.80 | 18.69{ 10.45{ 20.18{ 20.89 | 21.58 | 22.24 | 22.89 | 23.51 | 24.12
40! 18.50| 19.34(20.13 | 20.890 ] 21.62 | 22.33 | 23.01 | 23.68 | 24.33 | 24.96
4.2] 19.13| 19.98 | 20.79 | 21.58 | 22.33 | 23.07 | 23.78 | 24.47 | 25.14 | 25.79
4.4] 19.73 | 20.60 | 21.45| 22.26 | 23.04 | 23.79 | 24.52 | 25,24 | 25.93 | 26.60
4.6] 20.32| 21.22]22.00)22.9323.73] 24.51 | 25.26 | 26.99 | 26.71 | 27.40
4.8 20.91 | 21.84 | 22.73 | 23.59 | 24.41 | 25.21 | 25.99 | 26.74 { 27.48 | 28.19
5.0 21.48] 22.44 | 23.35 | 24.24 | 25.00 | 25.91 | 26.71 | 27.48 { 28.23 | 28.97
5.2| 22.05| 23.03| 23.97 | 24.88{ 25.75 ] 26.60 | 27.41 | 28.21 | 28.98 [ 29.73
5.41{ 22.61 | 23.62| 24.58 | 25.51 | 26.41 | 27.27  28.11 | 28.03 § 20.72 [ 30.49
5.6) 23.17] 24.20(25.19) 26.14 1 27.06 } 27.94 | 28.80 ) 29.64 ) 30.45 | 3L 24
5.8 23.72| 24.77|25.78 | 26.76 | 27.70 | 28.60 | 20.48 } 30.34 | 31.17 | 31.98
6.0 24.26| 25.34 | 26.37 | 27.37 | 28.33 | 29.26 | 30.16 | 31.03 | 31.88 | 32.71
6.2 24.80 | 25.90 [ 26.96 | 27.97 | 28.95| 29.90 | 30.82 | 31.72 | 82.59 | 33.43
6.4 25.33| 26.45| 27.53 | 28.57 ) 20.57 |.30.54 | 31.48 | 32.40 | 33.28 | 34.15
6.6 25.85| 27.00( 28.10 29.16 | 30.19 { 31.18 { 32.14 | 33.07 | 33.97 | 3488
6.8 26.37] 27.5428.67|29.75 ) 30.79 | 31.80 | 32.78 | 33.73 | 34.66 | 35.56
7.0 26,881 28.08|20.23]30.33 ] 31.39 | 32.42 | 33.42 | 34.30 | 35.83 | 36.28
7.5| 28.16] 29.40 | 30.60 | 31.76 | 32.87 | 33.95 | 35.00 | 36.01 | 37.00 | 37.96
8.0 20.30] 30.69 | 31.95)33.15 | 34.32 | 35.44 | 36.53 | 37.59 | 38.62 | 39.63
8.5 30.60| 31.96]33.27 | 34.52 | 35.73 36.00 | 38.04'| 30.14 | 40.22 | 41.28
9.0 31,70 | 33.20|34.56 | 35.86 | 37.12 | 38.34 | 30.52 | 40.66 | 41.78 | 42.86
9.5] 32.06| 34.42 | 35.83 | 37.18 | 38.48 1 30.75 | 40.97 | 42.16 | 43.31 | 44.44

i6 | 34.100 35.62| 37.07] 38.47| 39.82| 41.13] 42.39) 43.62] 44.82; 45.98

31| 36.34] 37.95) 39.50| 41.00] 42.43] 43.83| 45,18 46.48] 47.76( 49.00

120 38.51 40.22] 41.86] 43.44] 44.97 46.44[ 47.87] 49.26 50.61| 51.93

13| 40.62] 42.43| 44.16] 45.83| 47.43| 48.99| 50.50! 51.96| 53.38| 54.77

14| 42.68 44.57| 46.39] 48.15 49.84 b51.47\ 53.05 54.59) 56.09; 57.5%

45 44.60| 46.67) 48.58) 50.41i 52.18| 53.89) 55.55; 57.16! 58.73| 60.25

16| 46.65 48.72| 50.71) 52.63 54.48/ 56.26/ 57.99 59.88 61.311 62.90

17| 48.570 50.73| 52.81( 54.80| 56.72| 58.58] 60.39 62.14) 63.84 65.50

18 | 50.46| 52.70; 54.86] 56,93 58.93( 60.86| 62.73| 64.55( 66,32] 68.04

19 | 52.31] b54.64| 56.87| 59.02) 61.09] 63.09| 65.03( 66.92) 68.75( 70.54¢

%0 | 54.13] 56.54| 58.85 61.07] 63.21] 65.20{ 67. 69.25 71.14] 72.99
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Table 6.—Velocity of water, v, in feet per second, based on

Manning’s formula v=(1. 486/n)1"2/3s‘/2 n=.01 S—Contmued
3

\ o0 | o2 | w3 | o4 | 05 | 08 | 07 | 08 | 09 | a0

r
0.2 330 479 6587 6.78] 7.58| 8.30( 896 0.5810.16| 10.71
0.4 538 7.61] 9.32]10.76] 1203 13.17 ] 14.23 ) 15.21 | 16.13 ] 17.01
0.6 7.05| 9.97|12.21 (1409|1576 17.26 [ 18.65 | 19.93 | 21.14 | 22.29
0.8 854 1207 | 14.80 | 17.07 | 19.09 { 20.91 | 22.59 | 24.15 | 25.61 | 27.00
Lo 9.91 ] 14.01 | 17.16 | 19.81 | 22.15 | 24.27 | 26.21 | 28.02 ) 29.72 | 31.33
.20 11,19} 15821 19.38 § 22.37 § 25.01 { 27.40 | 290.60 | 31.64 | 33.56 | 35.38
1.4 12,40 17.53 | 21.47 | 24.80 | 27.72 | 30.37 | 32.80 [ 35.07 { 37.19 | 39.21
1.6 | 13.55| 19.17 [ 23.47 | 27.10 | 30.30 | 33.20 | 35.86 | 38.33 | 40.66 | 42.86
1.8 14.66| 20.73 | 25.30 | 20.32 | 32.78 | 35.01 | 38.78 | 41.46 | 43.98 | 46.36
20| 1573 22.24| 27.24 [ 31.45 | 35.16 [ 38.52 | 41.61 | 44.48| 47.18 | 49.73
2.2 1676 | 23.70 | 29.02 | 33.52 [ 37.47 | 41,05 | 44.34 | 47.40 | 50.27 | 52.99
2.41 17.76 | 251113076 | 35.52 | 30.71 | 43.50 | 46.08 { 50.23 | 53.27 | 56.16
2.6 18.73 | 26.40 | 32.44 | 37.46 | 41.89 [ 45.88 | 49.56 | 52.98 | 56.20 | 50.23
2.8 19,68 27.83 | 34.09 | 30.36 | 44.01 | 48.21 | 52.07 | 55.66 | 59.04 | 62,23
3.0 20.61) 29.14|35.60 | 41.21 | 46.08 ) 50.48 | 54.52 | 58.28 | 61.82 | 65.16
8.2 21.51 | 30.42(37.26| 43.03 | 48.10 | 52.70 | 56.92 { 60.85 | 64.54 | 68.03
3.4 2240 | 31.68 | 38.80 | 44.80 | 50.00 | 54.87 | 59.26 | 63.36 | 67.20 | 70.83
3.6( 23.271 32,91 [ 40.30{ 46.54 | 52.03 | 57.00 | 61.57 | 65.82 | 60.81 | 73.59
38! 24.12| 3412 | 41.78 | 48.25 | 53.94 | 50.09 | 63.83 | 68.23 | 72.37 | 76.29
4.0 | 2406 | 35.30|43.24 1 49.93 | 55.82 | 61.15 | 66.05 | 70.61 | 74.89 | 78.94
4,2 25.79 | 36.47 | 44.67 | 51.58 | 57.66 | 63.17 | 68.23 | 72.94 | 77.37 | 81.55
4.4 26.60| 37.62|46.07 { 53.20 | 59.48 | 65.16 | 70.38 | 75.24 | 79.80 | 84.12
4.6 27.40| 38.75|47.46 | 54.80 | 61.27 | 67.12 | 72.50 | 77.50 | 82.20 | 86.65
4,8 28.19{ 39.87 { 48.83 { 56.38 [ 63.03 | 60.05 | 74.58 | 79.73 | 84.57 | 89.14
5.0 28.97| 40.97 | 50.17 { 57.93 | 64.77 | 70.96 { 76.64 | 81.93 | 86.90 | 91.60
5.2 20.73 | 42,05 51.50 | 59.47 | 66.49 | 72.83 | 78.67 | 84,10 [ 89.20 | 94.03
5.4 30.49 | 43.12 [ 52.81 | 60.98 | 68.18 | 74.69 | 80.68 | 86.25 | 91.48 | 96.43
5.6 | 31.24( 44.18 | 54.11 | 62.48 [ 69.86 | 76.52 | 82.65 | 88.36 | 93.72 | 98.
5.8! 31.98 | 4523 | 55.39 | 63.96 ) 71.51 | 78.33 | 84.61 | 90.45 | 95.94 | 101.13
6.0 32.71 | 46.26 | 56.66 | 65.42 | 73.14 | 80.13 | 86.55 | 92.52 | 98.13 | 103. 44
6.2 33.43) 47.28 | 57.91 | 66.87 | 74.76 | 81.90 | 88.46 | 94.57 |100.30 | 105.73
6.4 34.15| 48.20 | 59.15 | 68.30 | 76.36 | 83.65 | 90.35 | 96.59 [102.45 | 107.99
6.6 ) 34.86 | 49.30 [ 60.87 | 69.71 | 77.94 | 85.38 | 92.22 | 98.59 {104.57 { 110.23
6.8 | 36.56( 50.29 | 61.59 | 71.12 | 79.51 { 87.10 | 94.08 |100. 57 (106.67 | 112. 44
7010 36.251 51.27 16279 | 72.560 { 81.06 | 88.80 | 95.91 (102.53 1108.75 | 114.64
7.5 37.96 | 53.68)65.74 | 75.92 | 84.88 | 92.98 [100. 43 |107.36 |113.87 | 120.03
8.0! 30.63| 56.04 (68641 79.25] 88.61 | 67.07 {104.84 |112.08 [118.88 | 125.31
8.5 41.26 | 58.35 | 71.47 | 82.52 | 92.26 [101.07 (109.17 [116.70 [123.78 | 130. 48
9,0 | 42.86| 60.62]74.24 | 85.73 | 95.85 [104.99 |113. 41 J121.24 {128.50 | 135.55
9.5 44.44 ) 62.84 ] 76,07 | 88.87 | 99.36 (108.85 [117.57 [125, 69 |133,31 | 140. 52
10 | 4508 65.03 79.64| 91.97 102.82] 112,63 121.66| 130.06| 137.95 145. 41
11| 49.00] 69.30] 84.87] 98.00 109.57] 120.02} 129.64| 138. 59| 147.00] 154.95
12| 51.93| 73.43| 89.94| 103.85 116. 11| 127.19| 137.38( 146.87| 155.78( 164.20
18 | 54.77] 77.46] 94.87] 109. 54] 122. 47} 134. 16| 144.91] 154. 92| 164.32] 173. 20
14| 57.55| 81.38] 99.67) 115.00) 128.68] 140.96] 152.25 162.76] 172.64] 181.98
15 80.25 85.21| 104.36] 120.51) 134.73| 147.59] 159. 42} 170.43] 180. 76 190. 54
16 { 62.00| 83.96| 108.95 125.81( 140. 66| 154.08| 166.43( 177.92| 188.71| 198,92
17| 65.50] 92.63] 113.45| 131.00] 146. 46{ 160. 44| 173. 201 185. 26| 196.49] 207. 12
18| 68.04 06.23| 117. 85 136.08] 152. 15{ 166.67( 180.02| 192.45| 204.13| 215.17
19| 70.54] 9976 122.18| 141.08( 157. 73| 172.78] 186.63| 199. 51| 211. 62| 223.06
20 72.99] 103.23| 126.43| 145.99| 163. 22 178. 80] 193. 12| 206. 46| 218.98| 230.82
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, based on

, ¥, in feet per second
=.0175—Continued

= (1.486/n) 1212 1
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Table 7.—Velocity of water, v, in feet per second, based on
Manning’s formula v=(1.486/n)r?3s12, n=.0175—Continued

L
\ 0010 | 0015 | 0020 | .0025 | .0030 | .0035 | 0040 | 0045 | 0050
14

o2 0.92 L12 1.30 1.45 1.59 1.72 1.84 1.95 2.05
0.4 1.46 1.79 2.06 2.30 2,52 2,73 2.92 3.09 3.26
0.6 1.91 2.34 2.70 3.02 3.31 3.67 3.82 4.05 4.27
9.8 2.31 2.83 3.27 3.66 4.01 4,33 4,63 4.91 5,17
L0 2.69 3.29 3.80 4.25 4,65 5.02 5.37 5.70 6.00
L2 3.03 3.71 4.29 4.79 5.25 5.67 6. 06 6.43 6.78
14 3.36 412 4,75 5.31 5,82 6.29 6.72 7.13 7.51
LS 3,67 4.50 5.19 5.81 6.36 6.87 7.35 7.79 8.21
L8 3.97 4.87 5.62 6.28 6.88 7.8 7.95 8.43 8.88
2.6 4.26 5.22 6.03 6.74 7.38 7.97 8.53 9.04 9.53
2.2 4,54 5,56 6.42 7.18 7.87 8.50 9.08 9. 64 10.16
2.4 4.81 5.90 6.81 7.61 8.3 9.01 9.63 | 10.21 10.76
2.6 5.08 6.22 7.18 8.03 8.79 9.50 | 10.15| 10.77 11.35
2.8 5.33 6. 53 7.54 8.43 9. 24 9.98] 10.67 | 11.32 11,93
3.0 5.59 6.84 7.90 8.83 9.67 | 10.45| 11.17| 11..85 12.49
3.2 5.83 7.14 8.25 9.221 10.10 10.91 | 11.66| 1237 13.04
3.4 6.07 7.44 8.59 9.60 | 10.52| 11.36| 12.14} 12.88 13.58
3.6 6.31 7.72 8.92 9.97 | 10.92| 1180} 12,61 | 13,38 14,10
3.8 6. 54 8.01 9.25 | 10.34| 1133} 12.23| 13.08| 13.87 14,62
4.0 6.77 8.29 9.57 | 10.70 | 11.72] 12.66| 13,53 | 14.35 15.13
4.2 6.99 8. 56 9.89 | 11.05| 12,11 13.08]| 13.98 | 14.83 15.63
4.4 7.21 8.831 10.20| 11.40| 12.49| 13.40] 14.42| 15.30 16.12
4.6 7.4 9.10| 10.50 | 11.74| 12.86| 13.89 | 14.85] 15.76 16. 61
4.8 7.64 9.36 | 10.81 | 12,08 | 13.23| 14.29| 1528 16.21 17.09
5.0 7.85 9.62| 11.10] 12,41 13.60| 1469 | 15.70| 16.66 17. 56
5.2 8.06 9.87 | 11.40| 12.74{ 13.96| 15.08 | 16.12| 17.10 18.02
5.4 8271 10.12) 11.69 | 13.07| 14.32]| 1546| 16.53| 17.53 18.48
5.6 8.47] 10.37) 11.98{ 13.39 | 14.67} 1584 16.94| 17.96 18.93
5.8 8.67| 10.62| 12.26| 13.71 ) 1501 16.22| 17.34| 18.39 19.38
6.0 8.87] 10.86 [ 12.54| 14.02| 15.36| 1659 | 17.73 | 18.81 19.83
6.2 9.06| 11.10| 12.82| 14.33| 15.70| 16.95| 18.12] 19.22 20. 26
6.4 9.26| 11.34 | 13.09| 14.64| 1603 | 17.32| 18.51 | 19.64 20.70
6.6 9.45] 11.57 | 13.36| 14.94| 16.36| 17.68| 18.90] 20.04 21.13
6.8 9.64| 11801 13.63 | 1524 | 16.69| 18.03| 19.28| 20.45 21. 85
7.0 9.831 12.03| 13.90{ 1554 | 17.02| 18.38| 19.65| 20.84 21.97
5] 1029 12.60| 1455 16.27| 17.82} 19.25| 20.58 | 21.83 23.01
8.0| 1074 13.15| 1510 16.98 | 18.60! 20.09| 2148} 22.78 24,02
8.5 1,18 13.70 | 1582] 17.68| 19.37| 20.92| 22.37 | 23.72 25.01
9.0 11.62| 14.23| 16.43! 18.37 20.12| 21.74| 23.24| 2465 25,98
9.5| 12.04] 1475 1703} 19.04 | 20.86| 22,53 | 24.00( 25.55 26.93

10 | 12.46 5261 17.63] 19.71| 21.590( 23.32| 24.93! 26.44 27.87

1] 13.28} 16.27| 18.78 | 21.00{ 23.00 | 24.85| 26.56 | 28.17 29.70

12| 1407 17.241 19.90| 22.26| 24.38 | 26.33 | 28.15( 29.86 31.47

13| 14.85]| 18.18| 21,00 23.47| 25.71| 27.77| 20.69| 3L.49 33.20

14| 1560 19.10 | 22.06 | 24.66| 27.02 | 29.18 | 31.20| 33.09 34,88

15} 16.33] 20.00| 23.10| 25.82| 28.20| 30.55| 32.66| 34.65 36. 52

16| 17.05| 20.88| 24.11| 26.96| 20.53 ( 31.90 | 34.10| 36.17 38.13

17| 17.75| 21.74| 25.11| 28.07| 30.75( 33.21 | 35.51| 37.66 39.70

181 18.44 1 22,59 26.087 29.16| 31.94| 34. 36.89 | 39.12 41.24

19| 19.12| 23.42] 27.04 | 30.23| 33.12| 3577 38.24 | 40.56 42.75

20 19.78| 24.23| 27.98] 31.28| 34.27| 37.01| 39.57| 41.97 44.24
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Table T.—Velocity of water, v, in feet per second, based on
Manning’s formula v=(1.486/n)r23s12, n=.0175—Continued

8
\ <0055 | (0060 | ,0065 | .0070 | .0075 | .0080 | .0085 | .0090 | 0095 | .0100
r

02| 215 2.25( 2.34| 2.43( 2.51f 2.60| 2.68| 2.76| 2.83 2.90
0.4 3.42 3.57) 3.721 3.8 ] 399 412| 4.25) 4.37| 449 4.61
0,6 | 4.48 4.681 4.87( 505) 523 540 5.57] 5.73| 5.80 6.04
0.8 543 5.67| 590 6.12| 6.3¢4| 6.55| 6.75| 6.94| 7.13 7.32
L0 6.30 6.58| 6.85| 7.10| 7.35| 7.59| 7.83| 8.06] 8.28 8.49
L2| 7.1 7.431 7.731 8.02| 830| 8.58| 8.84| 9.10| 9.35 9. 59
1L4] 7.88 8.23| 857 889 9.20] 9.50 | 9.80 ] 10.08 { 10.36 | 10.63
L8] 861 9.00| 9.37( 9.72110.06 | 10.39 | 10.71 | 11.02 | 11.32 | 11.62
1.8) 9.32 9.73 1 10.13 | 10.51 { 10.88 | 11.24 | 11.58 | 11.92 ] 12.25 | 12.56
201 10.00¢ 10.44 | 10.87 1 11.28 | 11.67 | 12.06 | 12.43{ 12.79 | 13.14 { 13.48
22| 10.65] 11.13 | 11.58| 12.02 | 12.44 | 12.85 | 13.24 | 13.63 | 14.00 | 14.36
241 1L291 11.79112,27112.74 | 13.18 | 13.61 | 14.03 | 14.44 | 14.84 | 15.22
2.6 11.91 | 12.44 112,94 | 13.43 | 13.90 | 14.36 | 14.80 | 15.23 | 15.65 | 16.06
%81 12,51} 13.07 | 13.60] 14.11 ) 14.61 | 15.00 ) 15.55 | 16.00 |{ 16.44 | 16.87
3.0 13.10) 13.6814.24 [ 1478 | 15.30 | 15.80 | 16.28 | 16.76 { 17.22 | 17.66
.21 13.68 | 14.28 [ 14.87 | 15.43 | 15.97 | 16.49 | 17.00 | 17.49 | 17.97 { 18.44
3.4) 14.241 148711548} 18.06)16.63 ) 17.17 ] 17.70 | 18.21 ] 18.71 | 19,20
3.6 14797 154511608 16.69 | 17.27 [ 17.84 | 18.39 { 18.92 | 19.44 | 19,95
3.8} 1534 16.02)16.67}17.30 | 17.91 | 18.49 | 18,06 | 19.62 | 20.15 ] 20.68
4.0] 1587 ) 16.57 [ 17.25| 17.90 | 18.53 | 19.14 | 19.73 { 20.30 | 20.86 | 21.40
4.2 16,39 17.12117.8218.49 | 19.14 | 19.77 | 20.38  20.97 [ 21.54 | 22.10
441 16.91( 17.66 | 18.38 { 19.08 | 10.75 | 20.39 | 21.02 | 21.63 | 22.22 | 22.80
481 17421 18.19 118,04} 19.65 | 20.34 | 21.01 | 21.65 | 22.28 | 22.89 | 23.49
48| 17.92 | 18.72]19.4820.22 { 20.93 | 21.61 | 22.28 | 22.92 | 23.55 | 24.16
5.0 18.41| 19.23 | 20.02 20.77 | 21.50 | 22.21 { 22.89 | 23.55 | 24.20 | 24.83
5.21 18.90) 19.74120.55 ] 21.32 | 22.07 | 22.80 | 23.50 | 24.18 | 24.84 | 25.49
5.4 19.38| 20.25|21.07 | 21.87 [ 22.63 [ 23.38 | 24.10 | 24.80 | 25.47 | 26.14
5.6) 19.86] 20.74(21.591{22.40 1 23.19 ] 23.95 | 24.69 | 25.40 | 26.10 | 26.78
581 20.33] 21.23122.10 2293 [ 23.74} 24.521 25.27 | 26.00 § 26.72 | 27.41
6.0 20,791 21.72)|22.61|23.46 | 24.28 | 25.08 | 25.85 | 26.60 | 27.33 | 28.04
6.2)21.25] 22.20123.10 (23.98 [ 24.82 | 25.63 [ 26.42 | 27.19 | 27.93 | 23.66
6.4 1 21,71} 22.67123.60)24.49 | 25.35| 26.18 | 26.90 | 27.77 | 28.53 | 29.27
8.6] 2216 23.14124.09(25.00 | 25.87 | 26.72 | 27.55 | 28.34 | 20.12 | 29.88
6.8 22.60| 23.61|24.57 } 25.50 ( 26.39 | 27.26 | 28.10 | 28.91 | 20.71 | 30.48
20| 23.04] 24.07]25.05]26.0026.91]27.79 | 28.65 | 29.48 | 30.20 | 31.07
7.5] 24.13 ] 25.20126.23 | 27.22 | 28.18 | 29.10 | 30.00 { 30.87 | 31.71 | 32.54
8.0 25191 263112738 28.42(29.4230.3831.31 |32.22(33.11] 3397
8,81 26.23| 27.30 | 28,51 | 20.50 | 30.63 | 31.63 | 32.61 { 33.55 | 34.47 | 35.37
9.0 27.25 ] 28.46 ) 20.62 | 30.74 | 31.82 | 32.86 | 33.87 | 34.85 | 35.81 | 36.74
9.5 28.25 | 29. 30.71 | 31.87 | 32.99 | 34.07 | 35.12 | 36.13 | 37.12 { 38.09

101 29.23 1 30.53 ) 31.78 | 32.98 1 34.13 | 35.25) 36.34 | 37.39 | 38.42 | 39.41

11| 31.15| 32.53[33.86 | 35.14 | 36.37 | 37.57 | 38.72 | 39.84 | 40,94 | 42.00

12| 33.01 1 34.48 3588 | 37.24 | 38.54 1 30.81 | 41.03 | 42.22 | 43.38 | 44.51

13| 34.82| 36.37 | 37.85|39.28 | 40.66 | 41.99 | 43.28 { 44.54 | 45.76 | 46.95

14 36.58 | 38.21 | 39.77 | 41.27 | 42.72 | 44.12 | 45.48 | 46.79 | 48.08 | 49.32

151 38.30 | 40.01 | 41.64 | 43.21 | 44.73 1 46.19 [ 47.62 | 49.00 | 50.34 | 51.65

161 39.99 | 41.76 | 43.47 1 45,11 1 46.69 | 48.23 { 49.71 | 51.15 | 52.55 ! 53.92

17| 41.64 | 43.49 ) 45.26 | 46.97 | 48.62 | 50.21 [ 51.76 [ 53.26 | 54.72 | 56.14

18 1 43.25| 45,18 | 47.02 | 48.80 | 50.51 | 52.16 | 53.77 | 55.33 | 56.84 | 58.32

19| 44.84 | 46.83 ( 48.75 | 50,59 | 52.36 | 54.08 | 55.74 | 57.36 | 58.93 | 60.46

201 46.40 1 48.46 [ 50.44 | 52.35 | 54.18 | 55.96'] 57.68 | 59.35 | 60.98 [ 62.57
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Table T.—Velocity of water, v,

Manning's formula v=(1.486/n)r2As!%,

in feet per second, based on
n=.0175—Continued

8
\ 401 02 03 EU 05 S8 o 08 09 a0
r

0.2( 290 411 503| 58| 6.49| 7.11| 7.68f 821 | 871 9.18
04| 4.61 6.52| 7.98)| 9.22]10.31 | 11.29 | 12.20 | 13.04 | 13.83 | 14.58
0.6 6.04 8.54 | 10.46 | 12.08 | 13.51 | 14.80 | 15.98 { 17.09 | 18.12} 10.10
0.8 | 7.32| 10.35|12.67 | 14.64 | 16.36 | 17.92 | 19.36 | 20.70 | 21.95 | 23.14
.0| 8.40| 12.01|14.71 | 16.98 | 18.99 | 20.80 | 22.47 | 24.02 | 25.47 | 26.85
1.2 90,50 13.56| 16.61 | 19.18 | 21.44 | 23.49 | 25.37 | 27.12 | 28.77 | 30. 32
1.4 | 1063 | 1503 | 18.41 | 21.25 | 23.76 | 26.03 | 28.12 | 30.06 | 31.88 | 33.60
1.6 | 11.62 | 16.43 | 20.12 | 23.23 | 25.97 | 28.45 | 30.73 | 32.86 | 34.85 1 36. 73
1.8 | 12,56 | 17.77 | 21.76 | 25.13 | 28.10 | 30.78 | 33.24 | 85.54 | 37.69 | 39. 73
20| 13.48| 10.06 | 23.35] 26.96 | 30.14 | 33.02 | 35.66 | 38.13 | 40.44 42.63
29| 14.36 | 20.31 | 24.88 | 28.73 | 32.12 [ 35.18 | 38.00 | 40.63 | 43.09 | 45. 42
2.4 1522 | 21.53 | 26.36 | 30.44 | 34.04 | 37.28 | 40.27 | 43.05 | 45.66 | 48. 13
2.6 | 16.06| 22.71 | 27.81 | 32.11 | 35.90 | 39.33 | 42.48 | 45.41 [ 48.17 | 50.77
2.8 | 16,87 | 23.86 | 20.22 | 33.74 | 37.72 | 41.32 | 44.63 | 47.71 | 50.61 | 53. 34
3.0| 17.66| 24.98 | 30.59 | 35.33 | 39.50 | 43.27 | 46.73 | 40.96 | 52.99 | 55.85
32| 18.44| 26.08 | 31.94 | 36.88 | 41.23 | 45.17 | 48.79 | 52.15 | &5 32| 58.31
3.4] 19,20 27.15]33.26 | 38.40 | 42.93 | 47.03 | 50.80 | 54.31 | 57.60 | 60. 72
3.6 | 10.05| 28.21 | 34.55 | 30.89 | 44.60 | 48.86 | 52.77 | 56.41 [ 59.84 | 63.07
3.8 | 20.68 | 20.24|35.81 | 41.36 | 46.24 | 50.65 | 54.71 | 58.49 } 62.03 | 65. 39
4.0 21.40| 30.26 | 37.06 | 42.79 | 47.85 | 52.41 | 56.61 | 60.52 | 64.19 67. 66
421 22101 31.26]38.29 | 44.21 | 49.43 | 54.14 | 58.48 | 62.52 | 66. 31| 69.90
44| 2280 | 32.25|39.49 | 45.60 | 50.98 | 55.85 | 60.33 | 64.49 | 68.40 72.10
4.6 | 2349 33.22|40.68 | 46.97 | 52.52 | 57.53 | 62,14 | 66.43 70,46 | 74.27
48| 2416 84.17 | 41.85 | 48.32 | 54.03 | 59.19 | 63.93 | 68.34 | 72.49 76.41
5.0 | 24.83 | 35.11 | 43.01 | 49.66 | 55.52 | 60.82 | 65.69 [ 70.23 | 74.49 | 78. 52
5.2 | 25.49| 36.04| 44.14 | 50.07 | 56.99 | 62.43 | 67.43 | 72.09 | 76.46 | 80.60
5.4 26,14 ] 36.96 1 45.27 | 52.27 | 58.44 | 64.02 | 69.15 | 73.92 | 78.41 | 82.65
5.6 | 26.78 | 37.87 | 46.38 | 63.56 | 50.88 | 65.59 | 70.85 | 75.74 | 80.33 | 84.68
5.8 1 27.41| 38.77{ 47.48 | 54.82 | 61.29 | 67.14 | 72.52 | 77.53 | 82.23 | 86.68
8.0 | 28.04 | 39.65| 48.56 | 56.08 | 62.70 | 68.68 | 74.18 | 70.30 | 84.11 | 88.66
6.2 | 28.66 | 40.53 | 49.64 | 57.32 | 64.08 | 70.20 | 75.82 | 81.06 | 85.97 | 90.62
6.4 20.27| 41.401 50.70 | 58.54 | 65.45 | 71.70 | 77.44 | 82.79 | 87.81 | 92.56
6.6 20.88 | 42.25 51.75 | 59.75 | 66.81 | 73.18 | 79.05 | 84.51 | 89.63 | 94.48
6.8 | 30.48 | 43.10| 52.79 [ 60.96 | 68.15 | 74.66 | 80.64 | 86.20 | 9L.43 | 96. 38
7.0 3107 | 43.94) 53.82 | 62.15[60.48 | 76.11 | 82.21 | 87.89 | 93.22 | 98.26
7.5 32,54 | 46.01 | 56.35 | 65.07 | 72.75 | 79.60 | 86.08 | 92.02 | 97.61 | 102.89
8.0 | 33.97| 48.03 | 58.83 | 67.93 | 75.95 | 83.20 | 89.86 | 96.07 |101.90 | 107.41
8.5 | 35.37 | 50.02 | 61.26 | 70.73 | 79.08 | 86.63 | 93.57 1100.083 1106.10 | 111.84
9.0 ) 36.74 | 51.96 | 63.64 | 73.48 | 82.15 | 89.99 | 97.21 (103.92 |110.22 | 116.18
9,5 ) 38,09 ] 5387 .97 | 76.18 | 85,17 | 93.30 [100.77 |107.73 |114.27 | 120.45

10 30.41] 55.74| 68.27] 78.83[ 88.13] 96.54 104.28! 111.48} 118.24| 124.64

111 42,00 59.40] 72.75| 84.00] 93.91| 102.88) 111.12| 118,79 126.00) 132.81

12| 44.51| 62.94] 77.00 89.02| 99.52| 109.02) 117.76( 125.89} 133.52| 140.75

13| 46,95 66.30 81.31] 03.89] 104.98| 115.00| 124.21f 132, 79| 140. 84| 148.46

14| 49.32) 69.76] 85.43 98.65| 110.29| 120.82| 130.50] 139.51f 147.97| 155.98

15| 51.65| 73.04] 89.45) 103.29| 115.49! 126. 51| 136.64( 146.08| 154.94| 163.32

16| 53.92] 76.25 93.30| 107.83| 120. 56| 132.07| 142.65( 152. 50 161.75/ 170.50

17| 56.14] 79.40 97.24| 112.28! 125.54] 137. 52 148. 54! 158,70/ 168.42 177.53

18| 58.32] 82.48| 101.02| 116.64] 130.41| 142.86; 154.30( 164.96| 174.96) 184.43

19! 60.46] 85.51| 104.72] 120.92| 135.20] 148,10 159.97| 171,01 181.39 191,20

20 | 62.57| 88.48| 108.37| 125,13} 139.90| 153.25| 165.53( 176.96] 187.70(.197.85
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Table 8.—Velocity of water, v, in feet per second, based on
Manning's formula v=(1.486/n)r23s12, 1n=.020—Continued

N\ ¢
\\ 0010 | 0015 | 0020 | .0025 | .c030 | .8035 | .0020 | 0045 | .0050
T

0.2 0.80 0.98 1.14 1.27 1.39 1. 50 1.61 1.70 1,80
0.4 1.28 1. 56 1.80 2.02 2.21 2.39 2. 55 %71 2.85
0.6 1.67 2.05 2.36 2.64 2.90 3.13 3.34 3.55 3.74
0,8 2.02 2.48 2.86 3.20 3.51 3.79 4.05 4.30 4,53
L0 2.35 2.88 3.32 3.72 4.07 4.40 4.70 4,98 5.25
1.2 2.65 3.25 3.75 4.20 4.60 4.96 5.31 5.63 5.93
L4 2,94 3.60 4.16 4.65 5.09 5. 50 5.88 6. 24 6. 57
L6 3.21 3.94 4.55 5.08 5,57 6.01 6. 43 6.82 7.19
L8 3.48 4.26 4.92 5. 50 6.02 6. b0 6.95 7.38 .77
2.0 3.73 4,57 5.27 5.80 6.46 6.98 7.48 7.91 8.34
2.2 3.97 4.87 5.62 6.28 6.88 7.4 7.95 8.43 8.89
2.4 4,21 5.16 5.96 6. 66 7.29 7.88 8.42 8,93 9.42
2.6 4.4 5, 44 6. 28 7.02 7.69 8.31 8.89 0.42 9.93
2.8 4.67 5.72 6. 60 7.38 8.08 8.73 9.34 9.90 10. 44
3.0 4.89 5.99 6.91 7.73 8.47 9.14 9.77 | 10.37 10.93
3.2 5.10 6.25 7.22 8.07 8.84 9.55 | 10.20 | 10.82 11,41
3.4 5.31 6. 51 7.51 8.40 9.20 9.94| 10.63 | 11.27 11.88
3.6 5.52 6.76 7.80 8,73 9.56 [ 10.33 1 11.04 | 1171 12.34
3.8 5.72 7.01 8.09 9.05 9.91| 10.70 | 11.44| 1214 12.79
4.0 5.92 7.25 8.37 9.36 | 10.25) 11.08 ) 11.84| 12.56 13. 24
4,2 6.12 7.49 8.65 9.67 | 10.59 | 11.44 | 12,23 | 12.97 13.68
4.4 6.31 7.73 8.92 9.98 ] 10.93} 11.80| 12.62 13.38 14,11
4.6 6. 50 7.96 9.19| 10.28} 11.26| 12.16 | 13.00 | 13.79 14.53
4.8 6.69 8.19 9.46 | 10.57{ 11.58 | 12.51 | 13.37 | 14.18 14.95
5.0 6.87 8. 41 9.72| 10.86 | 11.90| 12.85| 13.74 ) 14.57 15.36
5.2 7.05 8.64 9,971 11.15| 12,21 | 13,19} 14.10| 14.96 15.77
5.4 7.23 886 | 10.23 | 11,43 12,53 | 13.53 | 14.46 | 1534 16.17
5.6 7.41 8.071 10.48 ) 11.72 ) 12,837 13.86 ] 14.82 ) 1572 16. 57
5.8 7.58 9.29 | 10,73 11.99! 13.14 | 1419} 1517 | 16.09 16. 96
6,0 7.76 9.50 | 10.97 | 12.27 | 13.44| 14.51 ) 1552 | 16.46 17.35
6.2 7.93 9.71 | 11.21 | 12.54 | 13.73 | 14.83 | 15.86 | 16.82 17.73
8.4 8.10 9.921 11.45| 12.81 | 1403 15.15] 16.20 | 17.18 18.11
6.6 8271 10.13 | 11.69 ¢ 13,07 | 14.32 | 15.47 | 16.53 | 17.54 18.49
8.8 8.43 | 10,33 | 11.93 | 13.33 | 1461 | 15.78 | 16.87 | 17.89 18.86
%0 8601 10.63 12,161 13.59 | 14.80 | 16.09{ 1i7.20( 18.24 19.23
.5 900 11.03 | 12,73 | 14.23 | 1559 | 16.84 | 18.00| 19.10 20.13
8.0 940} 11.51 | 13.29; 14,86 | 16.28 | 17.58 | 18.80 | 19.94 21.02
8.5 9791 11,99 | 13.84| 1547 16.95| 18.31 | 19.587 | 20.76 21.88
8.0 10,17 | 12,45 1438 | 1607 ] 17.61 | 19.02| 20.33 | 2157 22.73

A '}0 54| 12,91 1490 16.66 | 18.25| 19.72 ) 2L.08 | 2236 23.57
10 0.91 .36 | 15.42 | 17.24 | 18.89 .40 | 21.81 { 23.13 24.39

11 11.62 | 14.23 | 16,43 18.37 | 20.13 | 21.74| 23.24| 2465 25.99

1 12,321 1508 | 17.42 | 19.47 | 21.33 | 23.04 | 24.63 | 26.12 27. 54

18| 12.99| 1591 ) 18.37 ] 20.54 | 22.50| 24.30| 25.98| 27.56 29. 05

14| 13.65) 16.72| 19.30 ] 21.58 | 23.64| 25.53 | 27.30{ 28.95 30. 52

15 ] 14.29] 17.50 | 20.21§ 22.60 | 24.75) 26.74| 28.58 1 30.31 31.95

16 [ 1492 18.27{ 21.10| 23.591! 25.84 | 27.911 29.84 | 31.65 33.36

17 ] 15.53 ] 19.03 | 21.97 | 24.56 | 26.91 | 29.06 | 31.07 | 32.95 34.74

18 | 16.14 | 19.76 | 22.82| 25.52 | 27.95] 30.19 | 32.28 | 3423 36.08

19| 16.73 | 20.49| 23.66 | 26.45] 28.98| 31.30) 33.46 | 3549 37.41

201 17.31 7 21.20) 24.481 27.37} 20.98 | 32.3%] 34.62| 26.72 38.71
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Table 8.—Velocity of water, v, in feet per second, based on
Manning’s formula v=(1.486/n)r28s12, n=.020—Continued

N ¢
\\ L0055 | 0060 | .0065 | 0070 | 0075 [ 0080 | 0085 | .0090 | .0095 | .0100
r

0,2 1.88 1.97 ] 2.05) 2.13| 2.20( 2271 2.34| 241 248 2.54
0.4 2.99 3.121 8.25 3.37| 3.49} 3.6171 3.72] 3.83( 3.93 4.03
0,6 3.92 4.09| 4.26| 442 4.58| 4731 487| 501 515 5.29
0.8 4.75 496| 516} 536| 555| 5.73| 5901 6.07| 6.24 8.40
1.0 5. 51 576 | 5991 6.22| 6.43| 6.651 6.85| 7.05| 7.24 7.43
.21 622 650{ 676 702 7.27| 7.50( 7.74| 7.96| 8.18] 8.39
14 6. 90 7.20 7.50F 7.78% 805 832 857 882] 9.06 9.30
L6 7.54 7.871 8191 850 880} 9.09| 9.371 9.64| 9.91| 10.16
18 8.15 8.52] 8.86| 9.20( 9.52! 9.83( 10.14 { 10.43 | 10.72 | 10.99
2.0 8.75 9.14| 9.51} 9.87110.21 | 10.55 | 10.87 | 11.19 | 11.50 | 11.79
2.2 9.32 9.74110.13 ] 10.52 | 10.83 | 11.24 | 11.59 | 11.92 | 12.25 | 12.57
2.4 9.88 | 10.32|10.74 | 11.14 | 11.53 | 11.91 [ 12.28 | 12.64 | 12.98 | 13.32
2.6 10.42| 10.88 | 11.33 {11.75112.17 { 12.57 | 12.95] 13.33  13.69 | 14.05
2.8 10.95| 11.43111.90(12.35{12.78 { 13.20( 13.61 | 14.00 { 14.38 | 14.76
3.0 11.46 | 11.97 ) 12.46 | 12.93 | 13.38 | 13.82 | 14.25 ] 14.66 | 15.06 | 15.46
3,20 11.97| 12.50§13.01 | 13.50 | 13.97 | 14.43 1 14.88 | 15.31 | 15.73 | 16.13
3.4 12.46] 13.01)13.54]14.06 | 14.55] 15.03 | 15.49 | 15.94 | 16.37 ; 16.80
3.6( 12294 13.52| 14.07 | 14.60 | 15.11 | 15.61 } 16.09 [ 16.56 | 17.01 ; 17.45
3.8 13.42 14017 14.59 | 15.14 | 15.67 | 16.18 | 16.68 | 17.16 | 17.63 | 18.09
4,00 13.88 | 14.50| 1509 | 15.66 | 16.21 | 16.75 | 17.26 | 17.76 | 18.25 | 18.72
4,2 14.34F 14,98 )15 59116.18}16.75} 17.30 ) 17.83 1 18.35 | 18.85 } 19.34
4,41 14.80| 15.45)16.08 | 16.69{ 17.28 | 17.84 | 18.39 | 18.93 | 19.45 | 10.95
4.6} 1524 1592 16.57 | 17.19 17.80 | 18.38 1 18.95 | 19.50 | 20.03 | 20. 55
4.8 15.68{ 16.38 ] 17.05}17.69 | 18.31 | 18,91 | 19.49 | 20.06 | 20.61 | 21.14
5.0 16.11( 16.83( 17.52{ 18,181 18.81 1 19.43( 20.03 { 20.61 | 21.18 { 21.73
521 16.541 17.27[17.98 1 18.66 | 19.311 19.95 | 20.56 | 21.16 | 21.74 | 22.30
5.4 16.96 | 17.71{ 18.44 | 19.13 | 19.81 | 20.45 | 21.08 | 21.70 | 22.29 | 22.87
5.8 | 17.38| 18.15| 18.89 | 19.60 | 20.29 | 20.96 | 21.60 | 22.23 | 22.84 | 23.43
5.8) 17.79 | 18.58 19.34/20.07 ) 20.77 | 21,45 22.11 | 22.75] 23.38 } 23.99
6.0 | 18.19] 19.00| 19.78{ 20.53 | 21.25 | 21.94 | 22.62 | 23.27 | 23.91 | 24.53
6.2 | 18.60| 19.42320.22(20.98 ] 21.72 | 22.43 | 23.12| 23.79 | 24.44 | 25.08
6.4 18.99 | 10.84 | 20.65 | 21.43 | 22.18 | 22.91 | 23.61 | 24.30 | 24.96 | 25.61
8.6 10.39{ 20.25)21.08{21.87{22.64{23.38]| 2410|2480 ) 2548 2614
6.8 19.78 [ 20, 21.50 | 22.31 | 23.10 | 23.85 | 24.59 | 25.30 | 25.99 | 26.67
%.0] 20,161 21.06 | 21.9222.75] 23.55 | 24.32 | 25.07 | 25.79 | 26.50 | 27.19
L5 2111 220512295 23.82 ] 24.65| 25.46 | 26.25§ 27.01 | 27.75 | 28.47
8,0 2204 23.02(23.96 | 24.87 12574 | 26.58 [ 27.40 | 28.19{ 28.97 | 29.72
8,5 | 2295 23.97 | 24.95| 25.89 | 26.80 | 27.68 | 28.53 | 29.36 | 30.16 | 30.95
9,0 | 23.84 | 24.90 | 25.92 | 26:90 | 27.84 | 28.75 | 29.64 | 30.50 | 31.33 | 32.15
9,5) 24.72 ] 2582 26.87 | 27.88 | 28.86 | 29.81 | 30.73 | 31.62 | 32.48 | 33.33

i 25.58 [ 26.71 [ 27.80 | 28.85 | 20.87 | 830.85 | 31.80 | 32.72 | 33.61 | 34.49

11| 27.25 1 28.47129.63 | 30.75 | 31.83 | 32.87 | 33.88 | 34.86 | 35.82 | 36.75

12| 28.88 | 30.17 | 31.40 | 32.58 | 33.73 ; 34.83 | 35.90 | 36.95 | 37.96 ; 38.94

13 ] 30.46 | 31.82|33.12 | 34.37 | 35.58 | 36.74 | 37.87 | 38.97 | 40.04 | 41.08

14| 32.01 | 33.43)34.80 [ 36.11 | 37.38 | 38.60 .79 | 40.94 | 42.07 | 43.16

15 | 33.51  35.00 | 36.43 | 37.81 | 39.14 | 40.42 | 41.66 | 42.87 | 44.05 | 45.19

18| 34.99 | 36.54 | 38.04 | 39.47 | 40.86 | 42.20 } 43.50 | 44.76 | 45.98 | 47.18

17| 36.43 | 38.05139.60 | 41.10 | 42.54 | 43.94 | 45.29 | 46.60 | 47.88 | 49.12

18 | 87.85( 39.53 (41.14 (42.70 | 44.19 | 45.64 | 47.05 | 48.41 | 40.74 | 51.03

19 39.23 | 40.98 | 42.65 | 44.26 | 45.82 | 47.32 | 48.78 | 50.19 | 51.56 | 52.90

20! 40.60 | 42.41 | 44.14 | 45.80 | 47.41 | 48.97 | 50.47 | 51.94 | 53.36 | 54.74
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Table 8.—Velocity of water, v, in feet per second, based on
n=.020—Continued

Manning’s formula

v=(1.486/n)r23s12

8
\ 01 02 08 | .04 | 05 [ .06 [ 07 | 68 | 09 | .10
r
02| 254] 3.59 | 440 508| 568| 6.22( 672 719! 7.62] 804
0.4 403| 570 | 6.99| 8071 9.02| 9.88)10.67 | 11.41 ] 12.10 | 12.78
0.6 5281 7.47 | 9.15|10.57 11182 12.95|13.98 | 14.95| 15.86 | 16.71
0.8 6.40) 9.06 |11.09|12.81 | 14.32 | 15.68 | 16.94 | 18.11 | 19.21 | 20.25
1.0 743! 10.51 (1287 | 14.86 1 16,61 | 18.20 { 10.6¢ | 21.02 | 22.20 | 23.50
12| 839 1L.87(14.53 | 16.78 | 18,76 | 20.55 | 22.20 | 23.73 | 25.17 | 26.53
L4 0307 13.15|16.11 | 18.60 | 20.79 | 22.78 | 24.60 | 26.30 | 27.90 | 29.40
1.6 10.16 | 14.37 | 17.60 { 20.33 | 22.73 | 24.90 | 26.89 | 28.75 | 30.49 | 32.14
L8| 10.99 | 15.55|19.04 [ 21.99 | 24.58 [ 26.93 | 29.09 | 31.10 | 32.98 | 34.77
2.0 1179 | 16.68 | 20.43 | 23.59 | 26.37 | 28.89 | 31.21 | 33.36 | 35.38 | 37.30
22| 1257 17.77 1 21.77 1 25.14 | 28.10 | 30.79 | 83.25 [ 35.55 | 37.70 | 39.74
2.4 13,32 18.84)23.07 | 26.64 | 20.78 | 32.62 | 35 24.] 37.67 | 39.96 | 42.12
2.6 14051 19.87 | 24.33 1 28.10 [ 31.41 [ 34.41 | 37.17 [ 39.74 | 42.15 | 44.43
2.8 | 14.76 | 20.87 | 2557 | 29.52 | 33.00 | 36.16 | 39.05 | 41.75 | 44.28 | 46.68
3.0 1546 | 21.86 | 26,77 | 30.91 | 34.56 | 37.86 | 40.89 | 43.71 | 46.37 | 48.87
3.2 | 16,18 | 22.82|27.95|32.27 | 36.08 | 30.52 | 42.60 | 45.64 | 48.40 | 51.02
3.4 16.80| 23.76 29,10 | 33.60 | 37.57 } 41.15 | 44.45 | 47.52 | 50.40 | 53.13
3.6 | 17.45 | 24.68 | 30.23 | 34.90 | 39.02 | 42.75 | 46.17 | 40.36 | 52.36 | 55.19
3.8 | 18.09 ) 25.50 | 31.34 | 36.19 | 40.46 | 44.32 | 47.87 | 5L.17 | 54.28 | 57.22
4,0 | 18.72| 26.48 | 32.43 | 37.44 | 41.86 | 45.86¢ | 40.53 | 52.96 | 56.17 | 59.21
4.2]19.34 | 27.35|33.50 | 38.68 | 43.25 | 47.38 | 51.17 | 54.71 [ 58.02 | 61.16
44110051 2821|3456 39.90|44.61 | 48.87 | 52.78 | 56.43 | 59.85 | 63.09
4.6 | 20.55 | 29.06 [ 35.50 | 41.10 | 45.95 | 50.34 | 54.37 | 58.13 [ 61.65 | 64.99
481 21,14 | 29.90 | 36.62 | 42.28 | 47.28 | 51.79 | 55.94 | 50.80 | 63.43 | 66.86
5.0 | 2173 | 30.72 | 37.63 | 43.45 | 48.58 | 53.92 | 57.48 [ 61.45 | 65.18 | 68.70
5.2 | 22.30 | 31.54 | 38.63 | 44.60 | 49.87 | 54.63 | 50.00 | 63,08 | 66.90 | 70.52
5.4 | 22.87 | 32.34 [ 30.61 (45,74 [ 51.14 | 56.02 | 60.51 | 64,68 | 68.61 | 72.32
5.6 | 23.43 | 33.14 | 40.58 | 46.86 | 52.39 | 57.39 | 61.99 | 66.27 | 70.20 | 74.09
5.8 23.99 | 33.92 ) 41.54 ) 47.97 | 53.63 | 58.75 | 63.46 | 67.84 | 71.96 | 75.85
6.0 | 20.53 | 34704249 | 49.07 | 54.86 | 60.09 | 64.91 | 69.39 | 73.60 | 77.58
6.2 ) 25.08 | 35.46 ;43.43 | 50.15 | 56.07 | 61.42 | 66.34 | 70.92 | 75.23 | 79.30
6.4 | 25.61 | 36.22(44.36 | 51.22 | 57.27 | 62.74 | 67.76 | 72.44 | 76.84 | 80.9¢
6.6 | 26.14 | 36.97 | 45.28 | 52,29 | 58,46 | 64.04 | 60.17 | 73.94 | 78.43 | 82.67
6.8} 26.67 1 37.71|46.10 | 53.34 | 59.63 | 65,32 | 70,56 | 75.43 | 80.00 | 84.33
7.0 27.19 | 38.45147.09 | 54.38 | 60.80 | 66,60 [ 71.93 | 76.90 | 81.57 | 85.08
7.5} 28.47( 40.26148.31 | 56.94 | 63.66 | 60,73 | 75.32 | 80.52 | 85.41 | 90.02
8,0 | 20.72 | 42.03 | 51.48 | 59.44 | 66.46 | 72.80 | 78.63 | 84.06 | 89.16 [ 93.98
8,5 80951 43.76 | 563.60 ) 61.89 | 69.20 | 75.80 | 81.87 | 87.53 | 92.84 | 97.86
9.6 32.15 | 45.46 | 55.68 | 64.30 | 71.88 | 78.75 | 85.05 | 90.93 | 96.44 | 101.66
9.5 33.33 | 47.13 | 57.73 | 66,66 ) 74.52 | 81.64 | 88.18 | 94.26 | 99.98 | 105.39
10 | 34.40f 48.77] 59.73( 68.97 77.12( 84.48[ 91.24| 97.54] 103.46] 100.06
11| 36.75| 51.97) 63.65 73.50| 82.17| 90.02| 97.23 103.94 110. 25/ 116.21
12} 38.94 56.08] 67.45 77.89) B7.08) 95.39] 103.04] 110,15 116.83] 123.15
13| 41.08] 58.09| 7L15 82.16] 9L 85! 100.62| 108.68| 116.19{ 123. 24 120.90
14| 43.16] 61.04f 74.75) 86.32| 96.51) 105.72| 114. 19| 122.07] 129. 48| 136.48
15 45.19) 63.91) 78.27] 90.38( 101.05] 110. 69| 119. 56| 127.82| 135.57| 142,91
16 | 47.181 66.72| 8L.71] 94.36| 105.49| 115, 56| 124.82] 133. 44| 141. 53| 149,19
171 49.12] 69.47] 85.08 98.25 109.84{ 120.33| 120.97| 138.94{ 147.37| 155.34
18 | 51.03] 72.17| 88.39( 102.06| 114.11] 125, 00| 135.02| 144. 34| 153.09| 161,38
19 | 52.90] 74.82 91.63} 105,81} 118.30] 129.59] 139.97) 149. 64| 158.71] 167.30
20| 5474 77.42| 94.82] 109. 49| 122. 41| 134.10] 144.84} 154.84] 164.23] 173.12
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Table 9.—Velocity of water, v, in feet per second, based on
Manning’s formula v
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, based on

.0225—Continued

n

H

v, in feet per second

= (1.486/n) r23s1/2
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Table 9.—Velocity of water, v, in feet per second, based on
Manning's formula v=(1.486/n)r2/3s!/%, n=.0225—Continued

N\, 8
AN 0010 0015 0020 0025 | L0030 0035 0040 0045 0050
r N\ [

0.2 0.71 0.87 1.01 1.13 1.24 1.34 1.43 1.52 1,60
0.4 1.13 1.39 1.60 1.79 1.96 2.12 2 2.41 2.54
0.6 1.49 1.82 2.10 2.35 2. 57 2.78 2.97 3.15 3.32
0.8 1.80 2.20 2.55 2.85 3.12 3.37 3.60 3.82 4.02
L0 2.09 2.56 2.95 3.30 3.62 3.01 4,18 4,43 4,67
1.2 2.36 2.89 3.34 3.73 4,08 4.41 4.72 5.00 5.27
1.4 2.61 3,20 3.70 4.13 4.53 4.89 5.28 5.54 5.84
L6 2. 86 3. 50 4.04 4,52 4. 95 5.35 5.71 6.06 6.39
1.8 3.09 3.78 4.37 4.89 5.385 5.78 6.18 6. 56 6.91
2.0 3.32 4,06 4.69 5.24 5.74 6.20 6.63 7.03 7.41
2.2 3.53 4,33 5.00 5.59 6.12 6.61 7.07 7.49 7.9
2.4 3.74 4,59 5.29 5.92 6.48 7.00 7.49 7.94 8.37
2.6 3.95 4. 84 5. 58 6.24 6.84 7.39 7.9/ 8.38 8.83
2.8 4.15 5,08 5,87 6. 56 7.18 7.76 8.30 8.80 9.28
3.0 4.34 5.32 6.14 6.87 7.52 8.13 8.69 9.22 9.71
3.2 4.54 5. 55 6.41 7.17 7.86 8.48 9.07 9. 62 10. 14
3.4 4.72 5.78 6. 68 7.47 8.18 8.83 9.44 | 10.02 10. 56
3.6 4.01 6.01 6. 94 7.76 8.50 9.18 9.81 | 10.41 10.97
3.8 5.09 6.23 7.19 8.04 8.81 9.51] 10.17]| 10.79 11.37
4,0 5.26 6. 45 7.4 8.32 9.12 9.8 | 10.53 | 11.16 11.77
4.2 5,44 6. 66 7.69 8. 60 9.421 10.17 | 10.87 | 11.53 12.16
4.4 5.61 6. 87 7.93 8.87 9.71| 10.49| 11.22] 11.90 12. 54
4.6 5.78 7.07 8.17 9.13| 10.01| 10.81} 11.55] 12.25 12.92
4.8 5.94 7.28 8.40 9.40 | 10.29) 11,12} 11.89 | 12.61 13.29
5.0 6.11 7.48 8.64 9.66{ 10.58 | 11.42| 12,21} 12.95 13. 66
5.2 6.27 7.68 8.87 9.91| 10.86 | 11.73| 12.54] 13.30 14,02
5.4 6.43 7.87 9.09| 10.16| 11.13 12.03] 12.86| 13.64 14.37
5.6 6. 59 8.07 9,31 10.417) 11.41( 12.32; 13.17| 13.97 14.73
5.8 6.74 8. 26 9.53 | 10.66] 11.68| 12.61| 13.48| 14.30 15.08
6.0 6.90 8.45 9.75( 10.90 | 11.94| 12.90] 13.79| 14.63 15, 42
8.2 7.05 8.63 9.971 11.14) 12,211 13.19| 14.10] 14.95 15.76
6.4 7.20 8.82) 10,18 11.38| 12.47| 13.47| 14.40| 15.27 16. 10
6.6 7.35 9.00f 10.39{ 11.62| 12.73| 13.75| 14.70| 15.59 16. 43
6.8 7.50 9.18) 10.60) 11.85| 12,98 | 14.02{ 14.99] 1590 16.76
7.0 7.64 9.36| 10.81 12.08| 13.24} 14.30| 1528 | 16.21 17.09
7.5 8.00 9.80) 11.32| 12.65| 13.86| 14.97] 16.00| 16.98 17. 89
8.0 8.35) 10.23| 11.81} 13.21| 14.47] 15.63| 16.71| 17.72 18.68
8.5 8.70| 10.65) 12.30] 13.75| 15.07| 16.27| 17.40 | 18.45 19.45
9.0 9.04 | 1107 12.78| 14.29] 15.65| 16.91{ 18.07 | 19.17 20. 21
9.5 9.37 | 11.47| 13.25| 14.81| 16,23 | 17.53| 18.74 | 19.87 20. 95

10 9.69( 11.87| 13.71 1533 16.79( 1814 19.39 1 20.56 21.68

n 10.33 | 12.65| 14.61 16.33 | 17.89 1 19.33 | 20.66 | 21.91 23.10

12 10.95 | 13.41 15.48 | 17.31 18.96 | 20.48( 21.89 | 23.22 24. 48

13| 11.55§ 14.14{ 16.33| 18.26 | 20.00| 21.60} 23.09 | 24.49 25. 82

14 1213 14.86| 17.16} 19.18 | 21.01 | 22.70 | 24.26 | 25.74 27.13

15| 122701 15.56 ) 17.96| 20.08( 22.001 23.76 | 25411 26.95 28. 40

16| 13.26| 16.24 | 18.75| 20.97| 22.97( 24.81§ 26.52| 28.13 20. 65

171 13.81) 16.91| 19.53| 21.83| 23.92| 25.83| 27.62| 20.29 30. 88

18| 1434 | 17.571 20.20| 22.68| 24.85| 26.84 | 28.69{ 30.43 32.08

19 14.87| 18.21| 21.03] 23.51 ] 25.76| 27.82| 20.74; 3L.55 33.25

20| 15.39| 18.85} 21.76| 24.33| 26.65| 28.79| 30.78 | 32.64 34,41
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in feet per second, based on

Manning’s formule v=(1,486/n)r3s1% n=,0225—Continued
8

\ 20055 | .0060 | .0065 | 0070 ( .0075 | .0080 | 0085 | .0000 | 0095 | 0100

T
0.2 16| 175 182 18| 1.06| 2.02] 208 214 220/ 2.2
0.4] 2661 278| 2.80) 3.00) 3.11( 3.2L 331| 3.40) 3.49| 3.50
0.6 3.48| 3B.64] 3.79( 3.93| 4.07( 4.20( 4.33| 4.46| 458 | 470
0.8 422| 441| 450 476| 4.93| 5.00| 525| 540} 5.55| 5.69
Lo| 490 512 5.32| 55| 572| 5.91{ 6.00] 6.27| 6.44| 6.60
L2) 553) B.78| 6.0l 6.24| 6.46| 6.67| 6.88| 7.08| 7.27| 7.46
14] 613| 640] 6.66| 6.92| 7.16| 7.39| 7.62| 7.84] 8.06| 827
16| 6701 7.00| 7.28) 7.66| 7.82| 8.08 8.33| 8.57| 88| 0.03
18| 7.25| 7.67( 7.88) 818 846 &74| 0.01| 927} 9.53| 977
20| 7.78| 812 845( 8.77| 9.08| 9.38| 9.67] 9.95|10.22] 10.48
2.2 829| 865( 9.01| 9.35] 0.67| 9.99|10.30{ 10,60 | 10.89 | 11.17
24| 878 9171 954 9.01|10.25|10.50 | 10,91 | 1223 | 11,84 | 1i.84
2.6 0.261 967110071 10.45| 10.81 | 1117 { 11.51 ) 11,85 | 12.17 | 12.49
2.8| 9.73| 10.16 | 10.58 | 10.98 | 11.36 | 11.74 | 12010 | 1245 { 12.70 | 13.12
3.0 10.19] 10,64 11.08 | 11.49 | 11.90 | 12.29 | 12.67 | 13.03 | 13.39 | 13.7¢
3.2/ 10.641 1111|1156 12,00 | 12.42 | 12,83 [ 13'22 | 13.61 | 13,08 | 1434
3.4 1L07| 11.57)12.04 | 12.49 | 12.93 | 13.36 { 13.77 | 14.17 | 14.56 | 14.08
3.8 1150} 12.02)12.51 [ 12.98 | 13.43 | 13.88 | 14.30 | 14.72 | 15,12 15.51
3.8 1L.93| 12,46 12.07 [ 13.46 | 13.93 | 14.38 | 14.83 | 15.28 | 15.68 | 16.08
4.0 1234 12.80|13.42|13.92 ) 14.41 | 14.89 1 15.34 | 15.79 | 16.22 ] 16.64
4.2 12.75| 13.32 [ 13.86 | 14.38 | 14.89 | 15.38 | 15.85 { 16.31 | 16.76 | 17.19
4.4 1315 13.74 | 14.30 [ 14.84 | 15.36 | 15.86 | 16.35 | 16.82 | 17.28 | 17.73
4.8 13.55| 14.15|14.73 | 15.28 | 15.82 | 16.34 | 16.84 | 17.33 | 17.80 | 18.27
48] 13 14.56 | 15.15  15.72 | 16.28 | 16.81 | 17.33 | 17.83 | 18,32 | 18.70
5.0/ 14.32) 1496|1557 | 16,16 | 16.72 | i7.27 [ 17.80 | 18.32 | 18.82 | 19.31
6.2) 1470 | 15.35)15.98 [ 16.50 | 17.17 } 17.73 | 18.28 { 18,81 | 19.32 | 10.82
6.4 1508| 15.75;16.39 | 17.01 | 17.60 | 18.18 | 18.74 | 10.99 | 19,81 | 20,33
5.6| 15.45| 16.13 | 16.79 | 17.43 | 18.04 | 18.63 | 19.20 | 19.76 | 20.30 | 20,83
8.8 15.81| 16,561 17.19 | 17.84 | 18.46 | 10.07 | 19.66 | 20.23 | 20.78 | 21.32
6.0 16.17 | 16.80 ) 17.58 | 18.25 | 18.89 | 10.51 | 20.11 | 20.69 [ 21.26 | 21.81
6.2 16.53 | 17.27|17.97 | 18.65 | 19.30 | 19.04 | 20.55 | 21.15  21.72 | 22.29
6.4 16881 17.63 | 18.35  10.05 | 10.72 | 20.36 | 20.09 | 2160 | 22,10 | 22.77
6.6 17.23 ] 18.00 | 18.74 | 10.44 | 20.12 ( 20.78 { 21.42 | 22,05 | 22.65 | 23,24
6.8 17.58 | 18.36 ) 10.11 | 19.83 [ 20.53 | 21.20 | 2186 | 22,49 | 23.10| Z.71
2.0 17.92) 18.72)10.48 | 20.22 [ 20.93 | 21.62 | 22.28 | 22.93 | 23.56 | 24.17
9.5 18.77) 19.60 | 20.40 | 21.17 | 21.91 | 22.63 { 23.33 | 24.01 | 24.66 | 2531
8.0 19.59 | 20.46 ( 21.30 | 22.10 [ 22.88 | 23.63 | 24.36 | 25.06 | 25.75 | 26,42
8.5| 20.40 | 21.3122.18 | 23.01 | 23.82 | 24.60 | 25.36 | 26.10 | 26.81 | 27,51
9.0 2119 | 2213 | 23.04 | 23.91 | 24.75 [ 25.56 | 26.35 | 27.11 | 27.85 | 28.58
9.5/ 2197 2205 23.88|24.79 | 25.66 | 26.50 | 27.31 [ 28.10 [ 28.87 | 20.62
10 22.73| 23.75 | 24.71 | 25:65 | 26.55 | 27.42 | 28.26 | 20,08 | 20.88 | 30.66
11| 24.23 | 2530 | 26.34 | 27.33 | 28.29 | 20.22 | 30.12 | 30,99 | 31.84 | 32.67
121 25.67 ( 26.81(27.91 ) 28.96 { 20.98 { 30.96 | 31.92 | 32.84 | 33.74 | 3462
13| 27.08| 28.28 1 20.44 | 30.55 | 31.62 | 32,66 | 33.66 | 34.64 | 35.59 | 38.51
14| 2845 20.72 [ 30.93 | 32.10 | 33.22 | 34.31 | 35.37 | 36.40 | 37.30 | 33 35
15| 20.79 [ 311213230 | 33.61 | 34.79 [ 35.93 | 37.03 [ 38.11 | 30.15 | 40.17
16 | 3110 | 3248 | 33.81 | 35.00 | 36.32 | 37.51 | 38.66 | 39.78 | 40,87 | 41.94
17| 32.38 { 33.82 | 35.20 | 36.53 | 37.82 { 30.06 | 40.26 | 41.42 | 42,56 | 43.67
18| 33.64 | 3514 | 36.57 | 37.95 | 39.28 [ 40.57 | 41.82 | 43.03 | 44.21 | 45.36
19| 34.88( 36.43 | 37.91)39.34 | 40.73 | 42.06 | 43.36 | 44.61 | 45.84 | 47.03
201 36.09| 37.69|30.23 | 40.71 | 42.14 | 43.52 | 44.86 | 46.16 | 47.43 | 43.66
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Table 9.—Velocity of water, v, in feet per second, based on
Manning’s formula v= (1.486/n)r28s!2, n=,0225—Continued

DN ]
. 01 02 03 04 06 .08 07 .08 09 .10
roN

0.2 2. 26 3.19( 3.91| 452} 505| 553 6.78 7.14
0.4 3.59 507 6.21| 7.17] 8.021 8.78 10.76 | 11.34
0.6 4,70 6.64 | 8.14| 9.40]10.51 | 11.51 14.09 | 14.86
0.8 5.69 8.05| 9.86 | 11.38 | 12.73 | 13.94 17.07 | 18.00
L0 8.60 9.34 | 11.44 | 13.21 | 14.77 | 16.18 19.81 | 20.89
1.2 7.46 | 10.55 | 12.92 | 14.92 | 16.68 | 18,27 22.37 | 23.58
1.4 8,27 | 11.69 | 14.32 | 16.53 { 18.48 | 20.25 24.80 | 26.14
1.6 9.03| 12.78 | 15.65 | 18.07 | 20.20 | 22.13 27.10 | 28.57
1.8 90.771 13.82]16.93 | 19.55 | 21.85 | 23.94 29.32 | 30.90
2,0 10.48 | 14.83 | 18.16 | 20.97 { 23.44 { 25.68 31.45 | 33.15
2,21 11,17 | 15.80119.35]22.34 | 24.98 | 27.36 33.52 | 35.33
2.4 | 11.84 | 16.74 | 20.51 | 23.68 | 26.47 | 29.00 35.52 | 37.44
2.8 1240 17.66 | 21.63 | 24.98 | 27.92 | 30.59 37.46 | 39.49
2.8 13.12| 18.55 [ 22.72 | 26.24 | 29.34 | 32.14 39.36 { 41.49
3.0 13.74| 19.43 | 23.79 | 27.48 | 30.72 | 33.65 41,21 | 43.44
3.2 | 14.34 | 20.28 | 24.84 | 28.68 | 32.07 | 35.13 43.03 { 45.35
3.4 | 1493 21.12 [ 25.87 | 29.87 | 33.39 | 36.58 44.80 | 47.22
3.6 1551 | 21.94 [ 26.87 | 31.03 | 34.69 | 38.00 46.54 | 49.06
3.8 | 16.08 | 22.74 | 27.86 | 32.17 | 35.96 | 39.39 48.25 | 50.86
4,0 | 16,64 | 23.54 | 28.83 | 33.28 | 37.21 | 40.76 49.93 | 52.63
4,21 1719 24.31 | 29.78 | 34.38 | 38.44 | 42.11 51.58 | 54.37
4.4 17.73 | 25.08 [ 30.72 | 35.47 | 39.65 | 43.44 53.20 | 56.08
4.6 | 18.27 | 25.83 | 31.64 | 36.53 | 40.85 | 44.75 54.80 | 57.77
4.8 | 18.79 | 26.58 | 32.55 | 37.59 | 42.02 | 46.03 56.38 | 59.43
5.0 | 19.31 | 27.31 | 33.45 | 38.62 | 43.18 | 47.30 57.93 { 61.07
5.2 10.82 | 28.03 | 34.33 | 30.65 | 44.33 ] 48.56 59.47 1 62.69
5.4 20.33| 28.75 | 35.21 | 40.66 | 45.46 | 49.79 60.98 | 64.28
5.6 | 20.83 | 29.45(36.07 | 41.65 | 46.57 | 51.02 62.48 | 65,86
5.8 21.32 | 30.15( 36.93 | 42.64 | 47.67 | 52.22 63.96 | 67.42
6.0 | 21.81 | 30.84 | 37.77 | 43.61 | 48.76 | 53.42 65.42 { 68.96
6.2 22.20 | 31.52|38.61 | 44.58 | 40.84 | 54.60 66.87 | 70.49
6.4 | 22.77 ] 32.20|39.43 | 45.53 | 50.91 | 55.77 68.30 | 71.99
6.6 | 23.24 | 32.86 | 40.25 | 46.48 | 51.96 | 56.92 69.71 | 73.49
6.8 | 23.71 | 33.5241.06 | 47.41 | 53.01 | 58.07 71.12 ) 74.96
7.0 24.17 | 34.18 | 41.86 | 48.34 | 54.04 | 59.20 72.50 | 76.42
7.6 25.31] 35.79 | 43.83 | 50.61 | 56.58 | 61.98 75.92 | 80.02
8.0 | 26.42 | 37.36 | 45.76 | 52.84 | 59.07 | 64.71 79.25 | 83.54
8,51 27.51 | 38.90 | 47.64 | 55.01 | 61.51 | 67.38 82.52 1 86.99
9.0 | 28.58 | 40.41 ]49.49 | 57.15 | 63.90 | 70.00 85.73 | 90.36
9.5 ] 29.62] 41.90 | 51.31 | 59.25 | 66.24 | 72. 57 88.87 1 93.68

10 30.66, 43.35 53.10[ 61.31] 68.55 75.09 01.97| 96.94

1 32.67| 46.20| 56.58] 65.33] 73.04| 80.02 98. 00| 103.30

12 34.62| 48.96] 59.96| 69.23 77.41| 84.79 103. 85| 109. 47

13 36. 51 51.64| 63.24) 73.03] 81.65] 89.44 109. 54| 115.47

14 38.36| 54.25| 66.45 76.73] 85.78] 93.97 115.09( 121.32

15 40.17, 56.81{ 69.58] 80.34] 89.82] 08.39 120. 51| 127.03

16 41,94 59.31] 72.63] 83.87) 93.77( 102.72 125. 811 132. 61

17 43.67| 61.75| 75.63] 87.33 97.64| 106.96 131.00; 138.08

18 45.36| 64.15[ 78.57| 90.72) 101.43| 111.11 136. 08| 143. 44

19 47.03]  66.50] 81.45 94.05) 105.15 115.19 141. 08| 148.71

20 48.66] 68.82| 84.28) 97.32( 108.81{ 119.20 145.99| 153.88
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, n=.025

v, in feet per second
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Table 10.—Velocity of water, v, in feet per second, based on

Manning's formule v=/(1.486/n)r2s12, mn
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Table 10.—Velocity of water, v, in feet per second, based on
Manning’s formula v=(1.486/n)r?3s12, n=.025—Continued

8
\ 0010 | L0015 | 0020 | .0025 | .0030 | .0035 [ 0040 | .0045 | .0050
r

0,2 0.64 0.78 0.91 1.02 111 120 1.29 1.36 L4
0.4 102 1.25 L44 161 L77 191 2.04 2.16 2.28
0.6 1.34 1.64 1.89 2.11 2.32 2. 50 2.67 2.84 2.99
0.8 1.62 1.98 2.29 2.56 2.81 3.03 3.2 3.44 3.62
10 1.88 2.30 2.66 2.97 3.26 3.52 3.76 3.99 4.20
12 2.12 2.60 3.00 3.36 3.68 3.97 4.25 4.50 4.75
14 2.35 2.88 3.33 3.72 4,07 4.40 4.70 4,99 5.26
16 2.567 3.156 3.64 4.07 4,45 4.81 5.14 5.45 5.75
18 2.78 3.41 3.93 4.40 4.82 5.20 5. 56 5.90 6.22
2.0 2.98 3.65 4.22 4.72 5.17 5. 58 5.97 6.33 6.67
2.2 3.18 3.89 4,50 5.03 5.51 5.95 6.36 8.74 7.1
2.4 3.87 4,13 4.77 5.33 5.84 6.30 6.74 7.15 7.53
2.6 3.55 4.35 5.03 5. 62 6.16 6.65 7.1 7. 54 7.95
2.8 3.73 4,57 5.28 5.90 6.47 6.99 7.47 7.92 8.35
3.0 3.91 4.79 5.53 6.18 6.77 7.81 7.82 8.29 8.74
3.2 4.08 5.00 5.77 6.45 7.07 7.64 8.16 8.66 9.13
3.4 4.25 5.21 6.01 6.72 7.36 7.95 8.50 9.02 8. 50
3.6 4.42 5.41 6.24 6.98 7.65 8.26 8.83 9.37 9.87
8.8 4.58 5.61 6.47 7.2 7.93 8.56 9.15 9.71 10.23
40 4.74 5.80 6.70 7.49 8.20 8.86 9.47| 10.05 10. 59
4.2 4.89 5.99 6.92 7.74 8.47 9.15 9.79 | 10.38 10.94
4.4 5.05 6.18 7.14 7.98 8.74 9.441 10.09] 10.71 11.29
4.6 5.20 6.37 7.35 8.22 9.00 9.73 | 10.40| 11.03 11.63
4.8 5.35 6.55 7.56 8.46 9.26| 10.01}| 10.70 | 1L35 11.96
5.0 5.50 6.73 7.77 8.69 9.521 10.28 | 10.99 [ 11.66 12.29
5.2 5.64 6.91 7.98 8.92 9.77| 10.55 | 11.28 | 11.97 12. 62
5.4 5.79 7.09 8.18 9.16| 10.02 | 10.82 | 11.57] 12.27 12,94
5.8 5.93 7.268 8.38 9.371 10.27( 11.09 ( 11.85{ 12.57 13.25
5.8 6.07 7.43 8.58 9.50| 10.51| 1135 12.14| 12.87 13.57
6.0 6.21 7.60 8.78 9.81 10.75| 1L.61( 12.41| 13.17 13.88
6.2 6.34 . 897 | 10.03| 10.99  11.87| 12.69| 13.46 14,18
6.4 6.48 7.94 9.16 | 10.24 [ 1..22| 12.12] 12.96| 13.74 14.49
66 6.61 8.10 9.351 10.46 11.46( 12.37( 13.23 | 14.03 14.79
6.8 6.75 8.26 9.54 | 10.67| 11.69 | 12.62( 13.49| 14.31 15.09
7.0 6.88 8.42 9.73| 10.88 | 11.91| 12.87 | 13.76 | 14.59 15.38
1.5 7.20 8.821 10.19 | 11.39| 12.47] 13.47( 14.40| 15.28 16.10
8,0 7.52 9.21| 10.63 | 11.89 | 13.02| 14.07| 15.04| 15.95 16.81
8,5 7.83 9.59 | 11.07| 12.38| 13.56 | 14.65| 15.66] 16.61 17.51
8,0 8.13 9.96| 11.50 | 12.86| 14.09 | 15.22 | 16.27| 17.25 18.19
9,5 8.43| 10.33) 11.92) 13.33] 14.60| 15.77| 16.86| 17.89 18.85

10 8.72( 10.69 | 12.3¢4( 13.79| 1511 16.32] 17.45] 18.51 19,51

n 9.30| 11391 13.15| 1470 16.10| 17.39| 18.59| 19.72 20.79

12 9.85| 12.07| 13.93| 1558 17.06 | 18.43] 19.70| 20.9¢ 22.03

131 10.391 12.73] 14.70] 16.43! 18.00| 19.44{ 20,78 ¢ 22.05 23.24

4] 10.92§ 13.37| 15.44| 17.26| 18.91| 20.43| 21.84| 23.16 24.41

151 11.43| 14.00| 16.17( 18.08| 19.80| 21.30| 22.86| 24.25 25. 56

16! 11.94) 14.62| 16.88 | 18.87| 20.67 22.33| 23.87| 25.32 286. 69

17 12,43 | 1522 17.57| 19.65] 21.52| 23.25) 24.85| 26.36 27.79

] 12.91] 1581 18.26| 20.41| 22.36| 24.15] 25.82] 27.39 28.87

19| 13.33] 16.30| 18.93| 21.16| 23.18| 2504 | 26.77| 28.39 29.93

20| 13.85) 16.96| 19.59| 21.90{ 23.99| 2591 | 27.70| 20.38 30.97
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Table 10.—Velocity of water, v, in feet per second, based on
Manning’s formula v=(1.486/n)r2/3s12,

n=

.025—Continued

3
\ 0055 | 0060 | 0065 | L0030 ) .0075 } .0080 | .0085 | .0090 | .0095 | .0100
14

0.2 L51 L57] Lé4| L70| 176 1.82| 1.87| 1.93| 1.98 2.03
0.4 239 2.50| 260| 2.70{ 2.79| 2.89| 298| 3.06) 3.15 3.23
0.6 3.14 3.281 3.411 3.564| 3.66| 3.78| 3.90] 4.01| 4.12 4.2
0.8 3.8 3.97| 413 4.20| 444 4581 4.72] 4.8 499 5.12
10| 441 4601 479 497 5.15| 532| 548| 5.64) 579 5.94
1,2} 498 520) 5411 562] 581) 6.00] 6.19) 6.37] 654 6.71
L4] 552 5.761 6.00| 6.22 6.44| 6.65| 6.86| 7.06}) 7.25 7.44
1.6] 603 6.30 | 6.56] 6.80) 7.04] 7.27} 7.50) 7.71| 7.93 8.13
18] 6.52 6.81| 7.00| 7.36| 7.62| 7.87| 8.11| 8.34] 857 8.80
28 7.00 7.3l 7.61( 7.86( 817 844 870 895 9.20 0. 44
2.2 | 7.46 7.79] 811] 841 871 ] 899 | 9.27| 9.54| 9.80| 10.05
241 7.9 8.25) 859} 891} 9.23} 9.53 ) 9.82)10.11/10.39 | 10.65
2.6 834 8.71| 9.06]| 9.40| 9.73 | 10.05 | 10.36 | 10.66 | 10.95 | 11.24
2.8} 876 9.15] 9.562 9,88(10.23 ) 10.56 | 10.89 | 11.20 | 11.51 | 11.81
0} 9.17 9.58 | 9.97|10.34 (10.71 | 11.06 ] 11.40 | 11.73 { 12.05 | 12.36
8.2 9.57( 10.00(10.41 [ 10.80 { 11.18 { 11.54 [ 11.90 | 12.25 ; 12.58 | 12.61
34| 9.97| 10.41]10.84 | 11.24 [ 11.64 12,02 12.39 | 12.75 | 13.10 | 13.44
3.6} 10.35} 10.81 ) 11.26 } 11.68 | 12.09 | 12.49 | 12.87 1 13.25 } 13.61 | 13.96
3.8 10.73 | 11.21 | 11.67 | 12.11 | 12.54 | 12.95 { 13.34 | 13.73 | 14. 11 | 14.47
4,0 1L11| 11.60 | 12.08 [ 12.53 | 12.97 | 13.40 | 13.81 | 14.21 | 14.60 | 14.98
4,2 11,48 [ 11.99 | 12,47 {1 12.95 | 13.40 | 13.84 | 14.27 | 14.68 | 15.08 | 15.47
4,4 | 11.84 | 12.36 | 12.87 | 13.35 | 13.82 | 14.28 | 14.71 | 15.14 [ 15.56 | 15.96
4.6 1219 12,73 | 13.2513.76 | 14.24 | 14.70 | 15.16 | 15.60 | 16.02 | 16.44
48| 12.54] 13.10 1 13.64 [ 14.15 | 14.65 ) 15.13 | 15.59 | 16.05 | 16.40 [ 16.91
5.0} 12.89 ] 13.46 14.01 | 14.54 | 15.05 | 15.55 | 16.02 | 16.49 ) 16.94 | 17.38
5.2 | 13.23| 13.82 | 14.38 1 14.93 § 15.45 | 15.96 | 16.45 ; 16.93 | 17.39 | 17.84
5.4 13.87] 14.17 | 14.75 | 15.31 | 15.84 | 16.36 | 16.87 | 17.36 | 17.83 | 18.30
5.8 13.90 | 14.52 | 15. 11§ 15.68 | 16.23 | 16.77 | 17.28 | 17.78 | 18.27 | 18. T4
5.8 | 14.23| 14.86 | 15.47 | 16.05 | 16.62 | 17.16 | 17.69 | 18.20 | 18.70 | 19.19
6.0 | 14.56 | 15.20 | 15.82 | 16.42 | 17.00 | 17.55 [ 18.09 | 18.62  10.13 | 19.63
6.2 14.88] 1554 )16.17 | 16.78 ) 17.37 | 17.94 | 18.49 | 19.03 | 19.55 | 20.06
6.4 1520 1587 [16.52 | 17.14 [ 17.74 | 18.33 | 18.89 | 10.44 | 19.97 | 20.49
6.6 1551 | 16.20 | 16.86 | 17.50 | 18.11 | 18.71 | 19.28 } 10.84 ] 20.38 | 20.91
6.8 | 1582 16.53 | 17.20 } 17.85 | 18.48 | 19.08 | 19.67 | 20.24 | 20.79 | 21.33
7.0 16.13{ 16.85 ( 17.54 | 18.20 | 18.84 | 19.45 : 20.05 { 20.63 | 20.20 | 21.75
.51 16.89 | 17.64 1 18.36 | 10.05 | 19.72 | 20.37 | 21.00 | 21.61 | 22.20 | 22.77
8,0) 17.63 ] 18.42 ) 19.17 ) 19.89 | 20.50 | 21.27 | 21.92 | 22.56 ] 23.17 | 23.78
8,5 18.36| 10.18 |1 10.96 | 20.71 | 21.44 | 22.14 | 22,82 | 23.49 | 4. 13 | 24.76
9.0 19.07] 19.9220.73 | 21.52 | 22.27 | 23.00 | 23.71 | 24.40 | 25.07 | 25.72
9.5 19.77| 20.6521.50 ({2231 |23.09 | 23.85 | 24.58 | 25.28 | 25.99 | 26.66

10| 20.46| 21.37 1 22.24 [ 23.08 | 23.89 | 24.68 | 25.44 [ 26.17 | 26.89 | 27.59

111 21,801 22.77 | 23.70 | 24.60 | 25.46 | 26.30 [ 27.11 | 27.89 | 28.66 | 20.40

121 23.11 | 24.13 {2512 { 26.07 | 26.98 | 27.87 | 28.72 | 29.56 | 30.37 | 31.16

131 24.37| 25.46 | 26.50 | 27.50 | 28.46 | 20.39 | 30.30 | 31.18 | 32.03 | 32.86

14 ) 25.61 | 26.74 | 27.84 | 28.89 ) 20.90 ) 30.88 ] 31.83 | 32.76 } 33.65 | 34.53

151 26.81 1 28.00 | 29.15) 30.25 | 31.31 | 32.34  33.33 | 34.30 | 35.24 | 36.15

16 27.991 29.23 [30.43 | 31.58 | 32.69 | 33.76 | 34.80 { 35.81 1 36.79 | 37.74

171 29.14 ] 30.44 | 31.68 | 32.88 | 34.03 | 35.15 | 36.23 | 37.28 [ 38.30 [ 39.30

18 { 30.28 { 31.62 [ 32.91 { 34.16 { 35,36 | 36.52 | 37.64 | 38.73 { 39.78 { 40.83

19 | 31,39 | 32.78 |34.12135.41 | 36.65 | 37.86 | 39.02 | 40.15 | 41.25 | 42.32

20 | 32.48 | 33.92] 35.31 | 36.64 | 37.93 | 39.17 | 40.38 | 41.55 | 42.69 | 43.80
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Table 10 —Velocity of waler, v, in feel per second, based on
=.025—Continued

Manning’s formule

v={(1. 486/n) 1251 2

8
) 02 03 o 05 06 07 08 09 40
r

0.2! 203 2.87| 3.52| 4.07} 4.55( 4.98| 538 575! 6.10 6.43
0.4t 3.23 4.56) 560 6457 7.22%} 7. 8.541 0.13}) 0.68¢{ 10.20
0.6| 423 598 7.32] 8.46 9.46 | 10.36 [ 11.19 [ 11.96 { 12.69 | 13.37
0.8 512 7.24 | 8.87|10.24 | 11.45 | 12.55 | 13.55 | 14.49 | 15.37 | 16.20
L0} 504 8.41(10.30111.89 ) 13.29 | 14.56 | 15.73 | 16.81 [ 17.83 | 18.80
L2] 671 9.49 [ 11.63 | 13.42 | 15.01 { 16.44 [ 17.76 { 18.99 | 20.14 { 21.23
1.4] 7.44] 10.52| 12.88 ] 14.88 | 16.63 | 18.22 | 19.68 | 21.04 [ 22.32 | 23.52
1.6 813| 11.50 | 14.08 | 16.26 | 18.18 | 19.92 | 21.51 | 23.00 | 24.39 | 25.71
L8] 880 124411523 |17.50110.67 | 21.54 | 23.27 | 24.88 { 26.39 | 27.81
2.0 9.44] 13.34|16.34|18.87121.10 | 23.11 | 24.96 | 26.69 | 28.31 | 29.84
2.2] 10.05| 14.22 | 17.41 1 20.11 | 22.48 | 24.63 | 26.60 | 28.44 { 30.16 | 31.80
2.4 10.65| 15.07 | 18.45 | 21.31 | 23.83 | 26.10 | 28.19 | 30.14 | 31.96 | 33.69
2.6 ( 11.24 | 1589 | 10.47 ) 22.48 | 25.13 | 27.53 | 29.74 { 31.79 [ 33.72 | 35.54
2.8 11.81 16.70 | 20.45 | 23.62 | 26.40 | 28.92 | 31.24 | 33.40 | 85.42 | 37.3¢
3.0 12361 17.401 21.42 1 24.73 | 27.65 | 30.20 | 32.71 | 34.97 1 37.09 | 39.10
8.2 | 12.91 | 18.25| 22.36 | 25.82 | 28.86 | 31.62 { 34.15 | 36.51 | 38.72 | 40.82
8.4 | 13.44 1 19.01 | 23.28 | 26.88 | 30.05 | 32.92 | 35.56 | 38.01 ( 40.32 | 42.50
3.6 13.96| 10.75 | 24.18 | 27.92 | 31.22 | 34.20 | 36.94 | 30.49 | 41.89 | 44.15
8.8 | 14.47 | 20.47 | 25.07 | 28.95 | 32.37 | 35.45 | 38.30 | 40.94 { 43.42 | 45.77
4.0 | 14.98 | 21.18 | 25.94 | 20.96 | 33.49 | 36.60 | 30.63 | 42.36 | 44.93 | 47.36
4,2 | 15471 21.88 | 26.80 | 30.95 | 34.60 | 37.90 | 40.94 | 43.76 | 46.42 | 48.93
4.4 15961 22.57127.64{31.921(356939.10|42.23{45.14 | 47.88 | 50.47
4.6 | 16.44| 23.25| 28.48 | 32.88 | 36.76 [ 40.27 | 43.50 | 46.50 | 49.32 | 51.99
4.8 16,91 23.92|20.30 | 33.83 | 37.82 | 41.43 | 44.75 | 47.84 | 50.74 | 53.49
5.0 | 17.38| 24.58 | 30.10 | 34.76 | 38.86 | 42.57 | 45.98 | 40.16 | 52.14 | 54.96
5.2 17.84 | 25.23|30.90 { 35.68 | 30.80 | 43.70 | 47.20 | 50.46 | 53.52 | 56.42
5.4 | 18.30 ] 25.87 ] 31.69 | 36.59 | 40.91 | 44.81 | 48.41 | 51.75 | 54.89 | 57.86
5.6 1 18.74 | 26.51 §32.47 | 37.49 | 41.91 | 45.91 | 49.50 | 53.02 [ 56.23 | 59.27
6.8 10191 27.14 | 33.23 | 38.38 | 42.91 { 47.00 | 50.77 | 54.27 { 57.56 | 60.68
6.0 10.631 27.76 | 33.99 | 30.25 | 43.89 | 48.08 { 51.93 | 55.51 | 58.88 | 62.06
6.2 ) 20.06 | 28.37)|34.75) 40.12 | 44.86 ) 49.14 | 53.07 | 56.74 | 60.18 | 63.44
6.4 20.49§ 28.98 | 35.49 | 40.98 | 45.82 | 50.19 | 54.21 | 57.95 | 61.47 { 64.79
6.6 | 20.91 | 29.58 [ 36.22 | 41.83 | 46.77 | 51.23 | 56.33 | 59.15 | 62.74 | 66.14
6.8 ] 21.33 | 30.17 | 36.95 | 42.67 | 47.71 | 52.26 | 56.45 | 60.34 | 64.00 | 67.47
0] 21,751 30.76 137.67|43.50 [ 48.64 | 53.28 | 57.55 | 61.52 | 65.25 | 68.78
.51 22,771 32.21 | 39.45 | 45.55 | 50.93 } 55.79 | 60.26 | 64,42 | 68.32 | 72.02
8.0 23.781 33.62 | 41.18 | 47.55 | 53.16 | 58.24 | 62.01 | 67.25 | 71.33 | 75.19
8,51 24.761 35.01]42.88)49.51 } 55.36 | 60.64 | 65.50 | 70.02 | 74.27 | 78.29
9.01 2572 36.37 | 44.55 | 51.44 | 57.51 | 63.00 | 68.04 | 72.74 | 77.15 | 81.33
9.5) 26.60 ] 37,71 146,18 | 53.32 | 59.62 | 65.31 | 70.54 | 75.41 | 79.99 | 84.31

10| 27.59 39.02; 47.79 55.18) 6l. 67.58| 73. 78.04| 82.77) 87.25

11| 20.40| 41.58 50.92| 58.80( 65.74] 72.01l 77.78 83.15 88 20 92.97

121 3116 44.06| 53.96] 62.31] 60.67| 76.31] 82.43] 88.12] 93.47| 08.52

13 | 32.86| 46.48/ 56.92] 65.73] 73.48  80.50 86.95 92.95 98.59 103.92

14 | 34.531 48.83 59.80 69.05| 77.21 84.57| 01.35] 07.66| 103. 58 109.19

15| 36.15 b51.13| 62.62 72.31) 80.84| 88.56] 95.65 102. 26/ 108.46| 114.32

167 37.74 53.38) 65.37) 75.48 84.39) 92.45 99.86) 106.75) 113.23 119.35

17| 39.30; 55.58] 68.07) 78.60( 87.87 96.26| 103.97) 111.15 117.90| 124.27

18 | 40.83| 57.74| 70.71) 8165 91.29] 10C. 90| 108.01] 115 47| 122, 48] 129.10

19| 42.32| 59.85 73.31| 84.65 04.64] 103.67] 111.98 119.71| 126. 97 133.84

20| 43,80 6104 7586 87.59 97.03! 107.28( 115.87] 123.87| 131.3¢] 138.49
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0275—Continued

(1.486/n)r283s12. m

Table 11.—Velocity of water, v, in feet per second, based on

Manning’s formula v
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Table 11.—Velocity of water, v, in feet per second, based on
Manning’s formula v=(1.486/n)r25512, n=.0275—Continued

o

\\ 0055 | .0060 | .0065 | .0070 | .0075 | .0080 | L0085 | .0090 | .0095 | .0100
T

0.2 137 143} 1491 1.55( 1.60( 1.65] 1.70{ 1.75( 1.80 1.85
04| 218 2.27| 237 245| 2.5¢| 262 270) 2.78| 2.86 2.93
0.6 285 2981 3.101 3.22| 3.33| 3.44 /| 3.54| 3.65{ 3.75 3.84
0.8 3.45 3.61| 3.75] 3.90| 4.03| 4.17| 4.20| 4.42( 4.54 4.66
Lo} 401 4191 4.36| 4.52| 4.68| 4.83| 408 5.13| 527 5.40
L2 | 4.5 4.73 )| 4.92) 511 528) 546 563) b5.79] 5.95 6. 10
L4] 502 5.24 1 5451 566| 586 ] 605 6.23| 6.42| 6.59 6.76
L6 548 5731 596 6.18| 6.40] 6.61| 6.82| 7.001| 7.20 7.39
1.8 593 6.19| 6.45( 6.60| 6.92| 7.15| 7.37| 7.59| 7.79 8.00
2.0 6.36 6.64| 6.92( 7.18] 7.43| 7.67| 791 8.14| 8.36 8.58
2.2| 678 7.08( 7.37| 7.65) 7.92| 8.18| 8.43| 8.67| 891 9.14
2.4 7.18 7.50 1 7.81( 8.10| 839 | 866 8.93( 9.19 | 9.44 9,69
2.6} 7.58 7.91| 8.24) 8.55| 8.85| 9.14 9.42) 9.69{ 9.96 | 10,22
2.8; 7.9 832) 865 898| 9.30( 9.60 | 9.90{10.18 [ 10.46 | 10.73
3.0 834 871 9.061 9.40 | 9.7310.05 | 10.36 | 10.66 [ 10.96 | 11.24
3.2| 870 9.09 [ 9.46 | 0.82 1 10.16{ 10.50 | 10.82 | 11.13 | 11.44 | 11.73
3.4) 9.06 9.46 [ 9.85110.22 | 10.58 | 10.93 | 11.26 | 11.59 { 11.01 | 12 22
3.6 9.41 9.83 110.23 | 10.62  10.99 | 11.35 | 11.70 | 12.04 | 12.37 | 12.69
3.8/ 976 10.19 1061 | 11.01 | 11.40 | 11.77 | 12.13 | 12,48 | 12.83 | 13.16
40 10.10 1 10.5510.98 | 11.39 | 11.70 | 12.18 | 12.55 | 12.02 [ 13.27 | 13.62
4.2 | 10.43 | 10.90 | 11.34 | 11.77 | 12.18 [ 12.58 | 12.97 | 1334 | 13,71 | 14.07
4.4110.76 | 11.24 ) 11.70 | 12.14 | 12.57 | 12.08 | 13.38 | 13.76 | 14.14 | 14.51
4.6 1L08 | 11.58 [ 12.0512.50 | 12.94 | 13.37 | 13.78 | 14.18 | 14.57 | 14.95
4.8 1140 | 11.91 |12.40 | 12.86 | 13.32 | 13.75 | 14.18 | 14.59 | 14.90 | 15.38
8.0t 1172 12.24 1 12.74 | 13.22 | 13.68 | 14.13 | 14.57 [ 14.00 [ 15.40 | 15.80
6.2 | 12.03 | 12.56 | 13.08 | 13.57 { 14.05 | 14.51 | 14.95 | 15.39 | 15.81 | 16.22
5.4 | 12.33 | 12.88 | 13.41 | 13.92 | 14.40 | 14.88 | 15.33 | 15.78 | 16.21 | 16.63
5.6 (12641 13.20{13.74 [ 14.26 [ 14.76 { 15.24 ( 15.71 | 16.17 [ 16.61 | 17.04
8.8 | 1294 13.51 | 14.06 | 14.59 | 15.11 | 15.60 | 16.08 | 16.55 | 17.00 | 17,44
6.0 13.23 | 13.82{14.39 ] 14.93 | 15.45 | 15.96 | 16.45 | 16.93 | 17.30 | 17.84
6.2 13.521 14.13114.70 { 15.26 | 15.79 | 16.31 | 16.81 | 17.30 | 17.77 | 18.24
6.4113.81] 14.43 | 1502 15.58 | 16.13 | 16.66 | 17.17 | 17.67 | 18.16 | 18.63
6.6 14104 1473 11533 | 15.91 | 16.47 | 17.01 { 17.53 | 18,04 | 18, 331 19.01
6.8 | 14.38 | 15.02 | 15.64 | 16.23 | 16.80 | 17.35 | 17.88 | 18.40 | 18.90 | 19,40
7.0 14.66| 1532|1594 1 16.54 | 17.12 | 17.69 [ 18.93 | 18.76 | 19.27 | 19.77
7.5 1535] 16.04 [ 16.69 | 17.32 | 17.93 | 18.52 | 19.09 | 19.64 | 20,18 | 20,70
8.0 16.03| 16.74 | 17.43 | 18.08 | 18.72( 19.33 | 19.93 | 20.51 | 21.07 | 21.61
8.5 16,69 17.43 | 18.14 | 18.83 | 10.49 ] 20.13 | 20.75 | 21.35 | 2104 | 2251
9.0 | 17.34 | 18.11 | 18.85 | 19.56 [ 20.25 [ 20.91 | 21.56 | 2218 | 2279 | 23.38
9.5 17.98 | 18,77 | 19.54 | 20.28 | 20.99 | 21.68 | 22. 22. 23,62 4.2

101 18.60 [ 19.43|20.22 | 20.98 | 21.72 | 22.43 | 23.12 | 2379 | 24.45 | 25.08

11 ] 19.82 [ 20.70 | 21.55 | 22.36 | 23.15] 23.91 | 24.64 | 25.36 | 26.05 | 26.73

12 21.00{ 21.94|22.83 | 23.70 | 24.53 | 25.33 | 26.11 { 26.87 [ 27.61 | 28.32

131 2216 23.14[24.09 2500 | 25.87 { 26.72 | 27.54 { 28.34 | 20.12 | 29.88

14 | 23.28 | 24.31( 25.31 | 26.26 | 27.18 | 28.08 | 28.94 | 20.78 | 30.59 | 31.3v

15§ 24.37 [ 25.46  26.50 | 27.50 | 28,46 | 20.40 | 30.30 | 31.18 | 32.03 | 32.87

16| 25.45  26.58 | 27.66 | 28.71 [ 20.71 | 30.60 | 31.63 | 32,55 | 33.44 | 34.31

171 26.50 | 27.67 | 28.80 ( 29.89 | 30.94 | 31.95 | 32.94 | 33.80 | 34.82 | 35.73

181 27.52 1 28.75)29.9231.05)32.14 | 33.20 | 34.22 [ 35.21 | 36.17 | 37.11

19 28.53 | 20.80 31.02 [ 32.19 | 33.32 [ 34.41 | 35.47 | 36.50 | 37.50 | 38.48

20| 20.53 | 30.84 | 32.10 | 33.31 | 34.48 | 35.61 | 36.71 | 37.77 | 38.81 | 30.81
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Manning’s formula v=(1.486/n)r23s12, n
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Table 12.—Velocity of water, v, in feel per second, based on
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Manning’s formula v=(1.486/n)r23s2, n =.030—Continued

Table 12.—Velocity of water, v, in feel per second, based on
\ 0010 | 0015 | .0020 | .0025 | .0030 | .0035 | .0040 | .0045 | .0050
r

.

25,81

24,48

11,54 | 14.14

20
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Table 12.—Velocity of water, v, in feet per second, based on
Manning's formula v=(1.486/n)r2/3s12, n=.030—Continued

3
\ 0055 | .00860 | 0065 | .0070 | 0075 | .0080 | .0085 | .0090 | .0095 | .0100
14

0.2 1.26 L31| L37}F 1.42| 1471 152} 1.56| 1.61| L65 1.69
0.4 199 2081 217! 2.25} 2.33| 2.41| 2.48| 2.55| 262 2.69
0.6 2.61 2.93| 2.84| 2.95| 3.05{ 3.15| 3.25| 3.3¢| 3.43 3.52
0.8 3.17 3.31) 3.44) 3.57| 8.70) 3.82| 3.94] 4.05]| 4.16 4,27
1,0} 3.67 3.84 | 3.99| 4.14| 4.20| 4.43| 4.57| 470 4.83 4.95
12| 415 4.33) 4.51| 4.68| 4.84| 500 5.16) 631| 545 5.59
1.4} 4.60 4.8 500f 519 537 5.54| 5.72| 588 6.04 6.20
L8| 503 5.25| 5.46| 5.67| 65.87| 6.06| 6.25] 6.43} 6.60 6.78
1.8 5.4 5.68) 5.91] 6.13) 6.35] 6,56 6.76 | 6.95| 7.14 7.33
2.0 583 6.00] 6.34] 6.58] 6.81} 7.03| 7.25] 7.46} 7.66 7.86
2.2) 6.21 6.49) 6.76| 7.01) 7.26] 7.49] 7.72] 7.95| 8.17 8.38
2.4| 6.58 6.88| 7.16] 7.43] 7.69| 7.94] 8,19 8.42} 8.65 8.88
2.6 6.95 7.25 7.56( 7.84| 8.11| 8.38| 863 8.80| 9.13 9.37
28] 7.30 7.62| 7.63| 8.23) 852| 880 9.07| 9.34| 9.5 9.84
3.0 7.64 7.98) 8.31| 8.62) 892| 9.22 9.50| 9.77|10.04 | 10.30
3.2 7.68 8.33] 8.67) 9.00] 9.32] 9.62] 9.9210.20| 10.48 } 10.76
3.4 831 8.68) 9.03| 9.37( 9.70[ 10.02 | 10.33 [ 10.63 | 10.92 | 11.20
3.6 | 8.63 9.0l 9.381 9.73} 10.08 | 10.41 | 10.73 | 11.04 | 11.34 | 11.63
3.8] 895 9.34| 9.72/10.09 | 10.45 ] 10.79 | 11.12 | 11.44 | 11.76 } 12.08
401 9.26 9.67 | 10.06 | 10.44 | 10.81 { 11.16 | 11.51 } 11.84 | 12,17 | 12.48
42] 9.56 9.99110.40 ) 10.79 ) 11.17 ] 11.53 | 11.89 | 12.23 | 12.57 | 12.89
4.4 9.8 10.30 10.72 | 11,13 § 11.52 | 11.90 .26 | 12.62 | 12.96 | 13.30
4,6 10.16 | 10.61] 11.05] 11.46 | 11.86 | 12.25 | 12:63 | 13.00{ 13.35 | 13.70
4,8) 10.45) 10.92] 11.36 | 11.79 ) 12.21 | 12.61 ] 12.99 | 13.37 | 13.74 | 14.09
5.0 10.74 | 11.22 | 11.68]12.12 | 12.54 | 12.95 ] 13.35 ] 13.74 | 14.13 | 14.48
5.2] 11.03 | 11.52]11.99 | 12.44 | 12.88 | 13.30 ) 13.71 | 14.10 | 14.49 | 14.87
5.4 11.31] 11.81112.29| 12.76 | 13.20 ] 13.64 [ 14.06 | 14.46 | 14.86 | 1525
5.6 | 11.58} 12.10] 12.59( 13.07 | 13.53 | 13.97 | 14.40 [ 14.82 15,22 | 15.62
5.8 11.86| 12.39] 12.89 | 13.38 | 13.85 | 14.30 | 14.74 | 15.17 | 15.59 | 15.99
6.0 12.13| 12,67 13.19 | 13.68 | 14.16 | 14.63 | 15.08 | 15.52 | 15.94 | 16.36
8.2] 12.40] 12.95)13.48 ) 13.99 | 14.48 | 14.95| 15.41 [ 15.86 ) 16.20 | 16.72
6.4 12.66 | 13.,2313.77)14.20114.79] 15.27 ] 15.74 | 16.20 | 16.64 | 17.07
6.6 12.93| 13.501 14.05 | 14.58 | 15.09 | 15.59 | 16.07 | 16.53 | 16.99 | 17.43
8.8 | 13.19) 13.77 ) 14.33 ) 14.87] 15.40 ] 15.90 | 16.39 | 16.87 | 17.33 | 17.78
70| 13.44| 14.04| 14.61 | 15.17| 15,70 | 16.21 | 16.71 | 17.20 | 17.67 | 18.13
7.5) 14.08| 14,70 ] 15.30 | 15.88 | 16.44 | 16.98 | 17.50 ) 18.00 ) 18.50 | 18.98
8,0 | 14.69 .35 11597 | 16.68 | 17.16 [ 17.72 | 18.27 | 18.80 | 19.31 | 19.81
8.5 1530 15.98|16.63 | 17.26 | 17.87 | 18.45 | 19.02 | 19.57 | 20.11 | 20.63
9.0 | 15.89) 16.60 | 17.28 | 17.93 | 18.56 | 19.17 | 19.76 | 20.33 | 20.89 | 21.43
9.5 16.48 | 17.21|17.91 | 18.59 | 19.24 | 10.87 | 20.48 | 21.08 | 21.66 | 22.22

10 | 17.05] 17.81] 18.54 | 19.24 | 19.91 | 20.56 | 21.20 | 21.81 | 22.41 | 22.99

11| 18.17| 18.98 ) 19.75| 20.50{ 21.22 | 21.91 | 22.59 | 23.24 | 23. 24. 50

12 ] 19.25] 20,111 20.93 | 21.72| 22.48 | 23,221 23.94 | 24.63 | 25.31} 25.96

13 ] 20.31) 21.21)22.08) 22.91 | 23.72 | 24.40 | 25.25] 25.98 | 26.69 | 27.39

14 | 21.34| 22,29 23.20] 24.07 ] 24.92 | 25.74 | 26.53 | 27.30 | 28.04 | 28.77

15| 22.34§ 23.34] 24.20 | 25.21 | 26.09 ) 26,95 27.78 | 28.58 | 20.36 | 30.13

16| 23.33| 24.36| 25.36 | 26.31 [ 27.24 | 28.13 | 29.00 | 29.84 | 30.66 | 31.45

17| 24.29| 2537 26.40) 27.40 | 28.36 | 20. 30.19 § 81.07 | 31.92 | 32.75

18 | 25.23 | 26.35)] 27.43 | 28.46 | 20.46 | 30.43 | 31.37 | 32.28 | 33.16 | 34.02

19| 26.16 | 27.32) 28.44 | 29.51 | 30.54 | 31.55 | 32.52 | 33.46 | 34.38 | 35.27

20 | 27.07| 28.27120.42) 30.54 | 31.61 | 32.64 | 33.65 | 34.62 | 85.57 | 36.50
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Table 12.—Velocity of water, v, in feet per second, based on
Manning’s formula v=(1.486/n)r2/3s12, n=.030—Continued

3

\ .6t 02 | .03 | .04 | 05 | .08 | .00 | .08 | .00 ! .10

roN\
0.2| 1.69| 240| 2.93| 3.39| 3.79| 4.15]| 4.48| 479 508| 5.36
0.4| 260| 3.80| 466| 538| 6.01| 6.59] 7.11| 7.61| 8.07| 8.50
0.6| 3.52| 4.98| 6.10] 7.05| 7.88| 8.63| 9.32| 9.97]10.57| 11.14
0.8! 4.27] 6.04| 7.39| 8.54| 9.54|10.46 [ 11.29 | 12.07 | 12.81 | 13.50
10| 4.95] 7.01| 858 9.91111.08]12.13]13.11 | 14.01 | 14.86 | 15.66
12| 5.50| 7.91] 9.69|11.19 [ 12.51 | 13.70 | 14.80 | 15.82 | 16.79 | 17.69
14| 620 8771074 12.40 | 13.86{ 15.18 | 16.40 | 17.53 | 18.60 | 18.60
16] 6.78| 9.58[11.74)13.55| 15.15| 16.60] 17.93 | 19.17 | 20.33 [ 21.43
£8| 7.33] 10.37]12.70 | 14.66 | 16.39 | 17.95 [ 19.39 | 20.73 | 21.09 | 23.18
2.0 7.86| 1112 13.62(15.73]17.58 | 19.26 | 20.80 | 22.24 } 23.59 | 24.86
22| 838 11.85| 14.51 16.76 [ 18.74 [ 20.52 | 22.17 | 23.70 | 25.14 | 26.50
o.4| 888 1256|1538 17.76 | 19.85 [ 21.75 | 23.49 | 25.11 | 26.64 | 28.08
26| 0.37| 13.25116.22| 18.73 | 20.94 | 22.94 | 24.78 { 26.49 [ 28.10{ 29.62
28| 9.84| 13.92|17.04 | 19.68 | 22.00 | 24.10 | 26, 27.83 | 20.52 | 3L.12
3.0! 10.30| 14.57| 17.85( 20.61| 23.04 | 25.24 | 27.26 | 29.14 | 30.91 | 32.58
3,21 10.76 | 15.21| 18.63 | 21.51 | 24.05 | 26.35 | 28.46 | 30.42 32.27 | 34.01
$.4] 1120 15.84|19.40| 22.40 | 25.04 | 27.43 | 20.63 | 31.68 | 33.60 | 35.42
3.6 11.63) 16.45]20.15) 23.27 | 26.02 | 28.50 | 30.78 | 32.91 | 34.90 | 36.79
38| 12206} 17.06 | 20.89 | 24.12] 26.97 | 20.55 | 31.91 | 34.12 | 36.19 | 38.14
40| 12.48| 17.65| 21.62| 24.96 | 27.91 | 30.57 | 33.02 | 35.30 | 37.44 | 39.47
42| 12.80] 18.24 [ 22.33| 25.79 | 28.83 | 31.58 | 34.12 | 36.47 | 38.68 | 40.78
44| 1330| 1881|2304 26.60| 29.74 | 32.58 | 35.19 | 37.62 | 30.90 | 42.06
46! 13.70| 19.38| 23.73 | 27.40 | 30.64 | 33.56 | 36.25 | 38.75 | 41.10 | 43.32
48] 1400) 19.03]24.41| 2819 | 31.52 | 34.53 | 37.29 | 39.87 | 42.28 | 44.57
5.0 14.48| 20.48| 25.00 | 28.97 | 32.30 { 35.48 | 38.32 | 40.07 | 43.45 | 45.80
52| 14.87| 21.03| 25.75| 29.73 | 33.24 | 36.42{ 30.34 | 42.05 | 44.60 | 47.01
5.4 1525 21.56 | 26.41 | 30.49 | 34.09 | 37.35 | 40.34 | 43.12 | 45.74 | 48.21
5.6| 15.62| 22.00|27.06 | 31.24 | 34.93 | 38.26 | 41.33 | 44.18 | 46.86 | 49.40
5.8 1599 | 22.61]27.70 | 31.08 | 35.75 | 39.17 | 42.31 | 45.23 | 47.97 ) 50.56
6.0| 16.36| 23.13(28.33 [ 32.71 | 36.57 | 40.06 | 43.27 | 46.26 | 49.07 | 5L 72
62| 16.72| 23.6428.95]33.43 [ 37.38 [ 40.95 | 44.23 | 47.28 | 50.15 | 52.86
6.4 | 17.07| 24.15|29.57 [ 34.15( 38.18 | 41.82 | 4518 | 48.29 | 51.22 | 53.99
6.6 17.43| 24.65 | 30,19 | 34.86 | 38.97 | 42.69 | 46.11 | 49.30 | 52.29 | 585.11
6.8 ] 17.78 | 25.14 | 30.79 | 35.56 | 39.75 | 43.55 | 47.04 | 50.20 | 53.34 | 56.22
70| 18.13| 25.63|31.39( 36.25 | 40.53 | 44.40 | 47.96 | 51.27 | 54.38 [ 57.32
75| 18.98| 26.84 | 32,87 [ 37.96 | 42.44 | 46.49 | 50.21 | 53.68 | 56.94 | 60.02
8.0 1081 | 2802 |34.32|39.63 | 44.30 [ 48.53 [ 52.42 [ 56.04 § 59.44 | 62.66
85| 20.63| 20,18 35.73 | 41.26 | 46.13 | 50.53 | 54.58 | 58.35 | 61.80 | 65.24
9.0 21.43| 30.31|37.12| 42.86 | 47.02 | 52.50 | 56.70 | 60.62  64.30 | 67.77
9.5 22.22| 3L42 44,44 | 49.68 | 54.42 | 58.78 | 62.84 | 66, 66
10 | “22700] “3%.51) "30.82 45.98| 51.41| 56.32 60.83] 65.03 68.97| 72.70
11| 24.50] 34.65 42.43| 49.00| 54.78) 60.01| 64.82| 69.30[ 73.50| 77.47
12| 25.06| 36.72] 44.97] 51.93] 58.05 63.60| 68.69 73.43] 77.80| 82.10
13| 2730l 3873 47.48| 54.77) 61.24] 67.08) 72.46| 77.46| 82.16| 86.60
14| 28770 40.69 49.84 57.55| 64.34] 70.48 76.13| 81.38) 86.32| 90.99
15| 30.13| 4261 52,18 60.250 67.37] 73.80] 79.71 85.21 90.38 95.27
16| 31.45| 44,48 54.48] 62.90 70.33| 77.04| 83.21| 88.96] 94.36| 99.46
171 32750 46.31 56.72| 65.50 73.23| 80.22| 86.65| 92.63| 98.25| 103.56
18| 3102 4811 58.93| 68.04] 76.07] 83.33 90.01| 96.23( 102.06] 107.
191 35270 49.88 61.09 70.54] 78.87| 86.39] 93.31 99.76| 105.81] 111
a0 | 36.50| 5161 63.21] 72,99 s1.61 89.40| 96.56| 103. 23| 100 49| 115.41
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Table 13.—Velocity of waler, v, in feet per second, based on
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Manning’s formula v=(1.486/n)r23s2, n=.035
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Table 13.—Velocity of water, v, in feet per second, based on

Manning’s formula v=(1.486/n)r273s172
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Table 13.—Velocity of waler, v, in feet per second, based on

Manning’s formula v=(1.486/n)r2”Rs1/2
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Table 13.—Velocity of water, v, in feet per second, based on
Manning’s formula v=(1.486/n)r?/s/2,

n=.035—Continued

N 8
\\ L0055 | .0060 | .0065 | .0070 | 0075 | .0080 | L0085 | .0090 | .0095 | .0100
r

0.2 1.08 112 117( 121 1.26| 1.30| 1.34| 1.38| 1.42 1.45
0.4 1.71 1.79] 1.8 193] 200 206} 213 | 2.19] 2.25 2.30
0.6 2.4 2.34] 244 253 262} 270 2.78 | 2.87] 2.94 3.02
6.8 2.7 2.83{ 295 3.06 | 3.17 | 3.27( 3.37] 3.47| 3.57 3.66
L0 3.15 3.20 | 3.42) 3.55{ 3.68)| 3.80] 3.91| 403 | 414 4.25
1.2 3.56 3.7 | 3.87] 4.01 | 4.15| 429 442 4.55| 4.67 4,79
1.4 3.84 412 4.28| 4.45| 4.60 | 475 4.90| 504 518 5.31
1.6 4.31 4,50} 4.68| 4.8 | 503 519§ 535| 551 | 5.66 5. 81
1.8 4.66 4,87 | 5.07| 526| 544 562 579 | 596 | 6.12 6.28
2.0 5.00 522 | 543 564 5.8 | 603 | 6.21] 6.39| 6.57 6.74
2.2 5.33 556 | 5.79 ) 6.01] 6.22| 6.42| 6.62| 6.81 | 7.00 7.18
2.4 5.64 590 6.14| 6.37| 6.59| 6.81} 7.02| 7.22] 7.42 7.61
2.6 5.95 6.22| 6.47| 6.72| 6.95| 7.18) 7.40| 7.62| 7.82 8.03
2.8 6.26 6.53 | 6.80| 7.06! 7.30| 7.54| 7.78 | 8.00 [ 8.22 8.43
3.0 6.55 6.84| 7.12| 7.39| 7.65}1 7.90( 814 | 838 | 8.61 8.83
3.2 6.84 7.14 | 7.43| 7.71] 7.98 ) 825| 850 | 875| 8.99 9.22
3.4 7.12 7.44) 7.74% 8.03| 831 | 859 | 885| 9.111 9.36 9. 60
3.6 7.40 7.721 8.04| 834| 864 892 9.19| 9.46| 9.72 9.97
3.8 7.67 8.01j 834 | 8.65| 895 9.25| 9.53 | 9.81]10.08 | 10.34
4,0 7.93 8.20| 863 895 9.27| 9.57] 9.86(10.15 | 10.43 | 10.70
4.2 8.20 8.5 | 891 9.25| 9.571 9.89]10.19 | 10.49 { 10.77 | 1105
4.4 8.45 8.8 .19 9.54 | 9.87[10.20 | 10.51 | 10.82 | 11.11 | 11.40
4.6 8.71 9.10] 9.47| 9.83(10.17 [ 10.50 | 10.83 | 11,14 | 11.45 | 1174
4.8 8.98 9.36 | 9.74|10.11 | 10.46 | 10.81 | 11.14 | 11.46 | 11.78 | 12.08
5.0 9.21 9.62 | 10.01 | 10.39 ] 10.75 } 11.10 | 11.45 | 11.78 [ 12,10 | 12.41
5.2 9.45 9.87 1 10.27 | 10.66 | 11.04 | 11.40 | 11.75 { 12.09 | 12.42 | 12.74
5.4 9.60 10.12 | 10.54 | 10.93 | 11.32 | 11.69 | 12.05 | 12.40 | 12.74 | 13.07
5.6 9.93] 10.37 | 10.79 | 11.20 | 11.60 | 11.98 | 12.34 | 12.70 { 13.05 | 13.39
5.8| 10.16 | 10.62 | 11.05 | 11.47 | 11.87 | 12.26 | 12.64 | 13.00 | 13.36 | 13.71
6.0 | 10.40 | 10.86 | 11.30 | 11.73 | 12.14 | 12.54 | 12.92 | 13.30 | 13.66 | 14.02
6.2 10.63| 11.10|11.55 11,99 | 12241 | 12.82 | 13.21 | 13.59 | 13.97 | 14.33
6.4 | 10.85| 11.34 | 11.80 | 12.24 | 12.67 | 13.09 | 13.49 | 13.88 | 14.26 | 14.64
6.6 11.08{ 11.57 | 12.04 |12.50 | 12.94 | 13.36 | 13.77 | 14.17 | 14.56 | 14.94
6.8 11.30 | 11.80 | 12.29 | 12.75] 13.20 | 13.63 | 14.05 | 14.46 | 14.85 | 15.24
7.0 | 11.52 | 12.03|12.53 | 13.00 | 13.45 [ 13.980 | 14.32 | 14.74 | 15.14 | 15.54
7.5 | 1206 | 12.60 | 13.12 | 13.61 | 14.09 | 14.55 | 15.00 | 15.43 | 15.86 | 16.27
8.0 1259 | 13.15]13.69 | 14.21 | 14.71 | 15.19 | 15.66 | 16.11 | 16.55 | 16.98
8.5 | 13.11| 13.70 | 14.26 | 14.79 | 15.31 | 15.82 | 16.30 | 16.78 | 17.24 17. 68
9.0 13.62| 14.23 | 14.81 | 15.37 | 15.91 | 16.43 | 16.94 | 17.43 | 17.90 | 18.37
9.5 | 14.12| 14.75|15.35{15.93 | 16.49 | 17.03 | 17.56 | 18.07 | 18.56 | 19.04

10| 14.61 1 15.26 ] 15.89 | 16.49 | 17.07 | 17.63 | 18.17 | 18.70 | 19.21 | 19.71

11| 1557 16.27|16.93 | 17.57 | 18,18 | 18.78 | 19.36 | 10,92 | 20.47 { 21.00

12| 16.50 | 17.24 | 17.94 | 18.62 | 19.27 | 19.90 | 20.52 | 21.11 | 21.69 { 22.25

13| 17.41 ] 18,18 | 18.93 ] 19.64 | 20.33 | 21.00 | 21.64 | 22.27 | 22.88 | 23.47

14 | 18.20 ] 19.10] 19.88 | 20.63 | 21.36 | 22.06 | 22.74 | 23,40 | 24.04 | 24.66

15| 19.15| 20.00 | 20.82 | 21.61 | 22.36 { 23.10 | 23.81 | 24.50 ; 25.17 | 25.82

16 ] 19.99 | 20.88 | 21.73 | 22.56 | 23.35 | 24.11 | 24.85 | 25.58 | 26.28 | 26.96

17 20.82 1 21.74 | 22.63 | 23.49 | 24.31 | 25.11 | 25.88 | 26.63 | 27.36 | 28,07

18| 21.63 | 22.50 | 23.51 | 24.40 | 25.25 | 26.08 | 26.88 | 27.66 | 28.42 | 29.16

19 ] 2242 | 23.42 | 24.37 | 25.20 | 26.18 | 27.04 | 27.87 | 28.68 | 20.47 | 30.23

20 { 23.20 24.23|25.22 | 26.17 | 27.09 | 27.98 | 28.84 | 20.68 | 30.49 | 31.28
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Table 13.—Velocity of waler, v, in feel per second, based on
Manning’s formula v=(1.486/n)r?/3s172,

n=.035—Continued

3
\ 01 02 03 04 05 08 07 08 09 19
LN
0.2 145 2.05| 2.51| 200 3.25| 3.56| 3.84
0.4 230 3.26| 3.99) 461| 515| 565] 6.10
0.6 3.02 427 523 6.04 6.75| 7.40( 7.9
0.81 3.66 5.17) 6.34| 7.32| 8.18| 8.96| 9.68
L] 425 6,00] 7.35| 8.49] 9.49110.40 ) 11.23,
L2} 479 6.78 | 8.301 9.50 [ 10.72 [ 11.74 [ 12.68
14| 531 7.511 9.20|10.63 | 11,88 113,02 | 14,06
16| 581 8.21110.06 | 11.62 | 12.99 | 14.23 | 15.37
18] 628 8,881 10,88 | 12,56 | 14.05 | 15.39 | 16.62
2.0 674 9.53 | 11,67 1 13.48 | 15.07 | 16,51 | 17.83
2.2 7.18| 10,16 12,44 | 14.36 | 16,06 | 17.59 | 19.00
24| 7.61) 10.76] 13181522} 17,02 118,64 ) 20.14
2.6 803| 11.35]13.90|16.06| 17.95 [ 19.66 | 21.24
2.8 | 843| 11.93( 14,61 16.87 | 18.86 | 20,66 | 22.32
3.0 883 1249!1530117.6619,75)21.63 | 23.37
3.2 9.22! 13.04|15.97 | 18.44 | 20,62 | 22,58 | 24.39
3.4 | 9.60| 13.58]16.63 | 19.20 | 21.47 | 23.52 | 25.40
8.6 9971 1410)17.27 | 19.95 | 22,30 | 24.43 | 26.39
$.§] 10.3¢ 1 14.62(17.01 | 20.68 | 23.12{ 2532 | 27.35
4,00 1070 | 15.13|18.53 | 21.40 | 23,92 | 26,21 | 28,31
4.2 | 11,05 15.63]19.14 | 22.10 | 24.71 | 27.07 | 20. 24
4.4 11,40 16.12(19.75 [ 22.80 { 25.49 { 27.93 { 30.16
4.6 1174 16.61(20.34 | 23.49 | 26.26 | 28,77 | 31.07
4.8 | 12,08 17.00| 20.93 | 24.16 | 27.01 | 29,59 | 31.96
5.0 | 12.41| 17.56] 21.50 { 24.83 | 27.76 { 30.41 | 32.85
5.2 | 12.74 | 18.02| 22,07 | 25.49 | 28.50 | 31.21 | 33.72
5.4 | 13.07| 18.48] 22.63 § 26.14 | 29.22 | 32.01 | 34.58
5.6 | 13.39] 18.93]23.19 | 26.78 | 20 94 | 32.80 | 35.42
5.8 | 13.71| 19.38| 23.74 | 27.41 | 30.65 | 33.57 | 36.26
8.0 | 14,021 19.83 | 24.28 | 28.04 | 31.35 | 34.34 | 37.09
8.2 | 14.33| 20.26 | 24.82 | 28.66 | 32.04 | 35.10 | 37.91
6.4 14641 20.70( 25.35 | 29.27 [ 32.73 | 35.85 [ 38.72
6.6 | 14.94 | 21.131{ 25.87 [ 29.88 | 33.40 } 36.59 | 39.52
6.8 | 15.24 | 21.55| 26.39 | 30.48 | 34.08 | 37.33 | 40.32
7.0 15541 21.07]26.91]31.07134.74 | 38.06 | 41.11
v.5| 16.27 | 23.01128.18 | 32.54 | 36.38 | 39.85 | 43.04
8.0 16.08 | 24.02( 20.42|33.97 | 37.97 | 41.60 | 44.93
8.5 17.68 ] 25.01 ) 30.63 | 35.37 | 39.54 | 43.32 | 46.79
9.0 18.37 | 25.98 | 31.82 | 36.74 | 41.08 | 45.00 | 48.60
9.5] 19.04 | 26.93 ] 32.99 | 38.09 | 42.58 | 46.65 | 50.39
10| 19.71 27.87) 34.13] 39.41) 44,070 48.271 52.14
11| 21.00] 29.70] 36.37] 42.001 46.96| 51.44] 55. 56
121 22.25 31.47| 38.54} 44.51| 49.76; 54.51f 58.
13| 23.47| 33.20| 40.66| 46.05; 52.49] 57.50 62.11
14| 24,660 34.88 42.72 49.32 55.15| 60.41) 65 25
15| 25.82] 36.52) 44.73] 51.65| 57.741 63.25 68.32
16| 26.96] 38.13| 46.69] 53.92] 60.28 66.03 71.33
17| 28.07 39.70| 48.62 56.14] 62.771 68.761 74.27
18| 20.16| 41.24] 50.51] 58.32) 65.21) 71.43] 77.15
19| 30.230 4275 52.36] 60.46| 67.60] 74.05 79.98
20| 31.28] 44.24] 54.18] 62.57] 69.95 76.63 82.77
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Table 14.—Velocity of water, v, in feet per second, based on
Manning’s formula v=(1.486/n)r2/3s12,
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040—Continued

n=.

’

Table 14.—Velocity of water, v, in feet per second, based on
= (1.486/n)r2/3s1/2

Manning's formula v
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HYDRAULIC AND EXCAVATION TABLES
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Table 14.—Velocity of water, v, in feet per second, based on
\ 0010 | 0015 | .0020 | .0025 | .0030 | .0035 | .0040 | .0045 | .0050

Manning’s formula v=(1.486/n)r2Rs1/2

r

19.36

16.19

14.99

8.66
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Table 14.—Velocity of waler, v, in feet per second, based on
n=.040—Continued

Manning's formula

v=(1.486/n) 12512,

/.

N L0055 | 0080 | .0065 | .0070 | 0075 | .CO80 | .0085 | .0090 | .0085 | 0100
r

0.2] 0.94 0.98| 1.02| 106 L10| 114} L17| L21| 1.24 127
04| 1.5 1.561 1.63¢{ 1691 1.75| 1.80| L8| L91| 1.97 2.02
0.6| 196 205 213 221 229} 236) 2.44] 2.51) 2.58 2.64
0.8 237 2,48 2.58) 268§ 2.77] 28| 2.95| 3.04| 3.12 3.20
Lo 276 2881 3.00} 3.11} 3.22} 3.32| 3.43| 3.52| 3.62 3.72
L2} 31 3.25} 3.38) 3.51| 3.63| 3.75) 3.87| 3.98| 4.09 4.20
L4| 3.45 3.60) 3.75| 3.891 4.03) 416 4.20| 4.41| 4.53 4.65
L6] 3.77 3.94] 4101 4.25| 440 4.55) 4.69] 4.82] 4.95 5.08
L8| 4.08 4.26| 4.43| 460§ 4.76] 4.92| 507 5.22| 536 5. 50
2.01 437 4.57| 475 | 493 ] 511 | 6527 | 5.44 5,59 | b5.75 5,90
R.%| 4.66 4.87) 65071 526} 5.44; b5.62]| 579 596! 612 6.28
2.4 | 4.94 5.16 | 537 557 5.77| 596| 6.14| 6.32( 6.49 6.66
2.8) 521 5.44| 5.66] 58} 6.08) 6.28) 6.48; 6.6} 6.85 7.02
2.8 | 547 572 595} 617} 6.39| 6.60( 6.8 | 7.00{ 7.19 7.38
3.0 573 599 6.23) 6.47) 6.69} 691 | 7.12} 7.33| 7.53 7.73
3.2¢{ 598 6.25) 6.50) 6.75| 6.99| 7.22) 7.44) 7.656] 7.86 8.07
3.4 6.23 6.51 677 7.03] 7.27) 7.51| 7.74| 7.97] 819 8.40
3.8 647 6.761 7.041 7.30| 7.56| 7.80{ 8.05| 8.28 851 8.73
3.8 6.71 7.00| 7.29| 7.57 7.83| 8.09| 8.34| 8.58| 8.82 9.05
4,0 6.94 7.2561 7.55| 7.83} 8,11} 837 | 8.63| 8.8 | 9.12 9.36
421 .17 7.49 | 7.80 1 809 8.38( 865 8902 0.17¢ 9.43 9.67
44| 7.40 7.73 ] 8.04| 835] 8.64| 8902| 9.20| 9.46| 9.72 9.98
46 7.62 7.06| 828 860 880 0.19) 9.47 .75 { 10,02 10.28
48| 7.8 8.19) 852 | 884 9.15| 9.46| 9.75| 10.03 | 10.30 | 10.57
50| 806 8.41| 876 9.091 9.41| 9.72|10.01 | 10.31 | 10.59 | 10.86
821 827 864 899 0.33( 0.66] 0.97( 10.28 | 10.58 | 10.87 | 11.15
5.4 848 8.8 1 9.22| 9.57| 9.90|10.23 | 10.54 | 10,85 | 11.15 | 11.43
5.6 869 9.07| 9.45( 9.80{ 10.15 | 10.48 { 10.80 | 11.11 [ 11.42 | 11.72
5.8( 889 9.29 | 9.67|10.03 | 10.39 | 10.73 | 11.06 | 11.38 | 11.69 | 11.69
8.0 9.10 9.50 | 9.80|10.26 | 10.62 [ 10.97 | 11.31 | 11.64 | 11.96 } 12.27
8.2 9.30 9.71110.11 § 10.49 | 10.86 | 11.21 | 11.56 | 11.89 | 12,22 | 12,54
6.4| 9.50 9.92 | 10.32 | 10.71 | 11.09 | 11.45 | 11.81 ] 12.15 | 12.48 | 12,81
66| 9.60| 10.13]10.54110.94 | 11.32 | 11.69 | 12.05 | 12.40 | 12.74 | 13.07
6.8] 9.89] 10.33}10.75;11.16 | 11.55 11.93 | 12.20 | 12.65 | 13.00 | 13.33
9.0 10.08 ] 10.53 | 10.96 | 11.37 | 11.77 | 12,16 | 12.53 | 12.90 | 13.25 | 13.59
7.6 1 10.56 | '11.03 | 11.48 | 11.91 | 12.33 | 12.73 | 13.12 | 13.50 | 13.87 | 14.23
8,0] 11,02 11.51 | 11.98 | 12.43 | 12.87 | 13,29 | 13,70 | 14.10 | 14.48 | 14.86
8.6 | 11.48 1 11.99 | 12.47 | 12.95 | 13.40 | 13.84 | 14.27 | 14.68 | 15.08 | 15.47
9.0 | 11.92] 12.45 |12.96 ] 13.45 ] 13.92 | 14.38 ] 14.82 | 15.25 | 15.67 | 16.07
9.5 | 12.36 | 12.91 | 13.43 | 13.94 | 14.43 | 14.90 | 15.36 | 15.81 | 16.24 | 16.66
0] 12.79] 13.36113.90 [ 14.43 | 14.93 | 15.42 | 15.90 ) 16.36 | 16.81 | 17.24
11 ] 13.63 | 14.23 | 14.81 | 1537 ] 15.91 | 16.43 | 16.94 | 17.43 | 17.91 | 18.37
12| 14.44 ] 15.08 [ 1570 1 16.29 | 16.86 | 17.42 | 17.95 | 18.47 | 18.98 | 10.47
13 1523 1591 11656 | 17.18117.79 } 18.37 | 18.94 {1 19.49 1 20.02 | 20.54
14 16,00 | 16.72 [17.40 | 18.05 | 18.69 | 19.30 | 19.90 [ 20.47 | 21.03 | 21.58
15| 16.76 | 17.50 | 18.22 | 18.90 | 19.57 | 20.21 | 20.83 | 21.44 { 22.02 | 22.60
16| 17.45 | 18.27 [ 10.02 1 19.74 1 20.43 1 21.10 1 21.75 1 22.38 | 22.99 | 23.59
17 1 18.22 | 19.03 | 19.80 | 20,55 | 21.27 | 21.97 | 22.64 [ 23.30] 23.94 | 24.56
18 | 18.92 | 19.76 {20.57 | 21.35 | 22.10 1 22.82 1 23.52 ( 24.21 | 24.87 | 25:52
19| 19.62 | 20.49 | 21.33 | 22.13 | 22.91 | 23.66 | 24.39 | 25.09 | 25.78 | 26.45
20} 20.30 | 21.20 |22.07 | 22.90 | 23.71 | 24.48 | 25.24 | 25.97 | 26.68 | 27.37
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Table 14.—Velocity of water, v, in feet per second, based on
Manning’s formula v=(1,486/n)r2Rs172,

n=.,040—Continued

N 8
AN 01 02 03 04 05 08 07 08 09 10
N
0.2 127 1.80] 220 2.54| 2.84| 3.11| 3.36| 3.59| 3.81 4.02
0.4 2.02 2.85] 3.49 | 4.03| 4.51| 4.94| 534 570| 6.05 6.38
0.6 2.64 3.74| 4.58{ 520 591 647 699} 7.47| 7.93 8.36
0.8 3.20 453 555 6.40| 7.16| 7.84% 8.47} 9.06| 9.60| 10.12
Lo 3.72 5.25| 6.43( 7.43| 831 910 9.83]10.51 | 11.15 | 11.75
12 4.20 593| 7.27| 839 9.38110.28 11.10] 11.87 | 12.59 | 13.27
1.4 4.65 6.57| 8.05| 9.30] 10.40 | 11.39]12.30| 13.15 13.95 | 14.70
L6 5.08 7.19| 8.80|10.16 1 11.36 § 12.45 | 13.45 | 14.37 [ 15.25 | 16.07
18 5. 50 7.77 | 9.52|10.99 { 12.29 } 13.47 | 14.54 1 15.55 | 16.49 | 17.38
2.0 5.90 8.34110.21 | 11.79 | 13.19 | 14.45 | 15.60 | 16.68 | 17.60 | 18.65
2.2 6.28 8.89 | 10.88 | 12.57 | 14.05 | 15.39 | 16.63 | 17.77 | 18.85 | 19.87
2.4 6.66| 0.42111.53|13.32|14.8916.31|17.62]18.84 | 19.98 | 21.06
2.6 7.02 9.93 1217 |14.05( 15.71 | 17.21 | 18.58 { 19.87 | 21.07 | 22.21
2.8 7.38| 10.44 (1278 | 14.76 | 16.50 { 18.08 | 19.53 | 20.87 | 22.14 | 23.34
3.0 7.73) 10.93 | 13.38] 15.46 | 17.28 1 18.93 | 20.45 | 21.86 | 23.18 | 24.44
3.2 8.07| 11.41(13.97|16.13| 18.04 | 19.76 | 21.34 | 22.82 | 24.20 | 25,51
3.4 8.40 | 11.88 | 14.55 | 16.80 | 18.78 1 20.58 | 22.22 | 23.76 | 25.20 | 26.56
3.6 8.73 | 12.34 1511 17.45| 19.51 | 21.37 | 23.09 | 24.68 { 26.18 | 27.59
38| 0.05| 127911567 (18.09(20.23{22.16 | 23.93 | 25.50 | 27.14 | 28.61
4,0 9.36| 13.24]16.2118.72} 20.93 1 22.93 | 24.77 | 26.48 | 28.08 | 29.60
4.2 9.67 | 13.68]16.75| 19.34 | 21.62 | 23.69 | 25.59 1 27.35 | 29.01 | - 30.58
4.4 9.98 | 14.1117.28119.95| 22.31 | 24.43 | 26.39 | 28.21 | 20.93 | 31.64
4.6 10.28 ] 14.53]17.80| 20.55| 22.98 { 25.17 | 27.19 | 29.06 | 30.83 | 32.49
48] 10,57 14.95(18.31 | 21.14 | 23.64 | 25.89 | 27.97 | 29.90 | 31.71 | 33.43
5.0 10.86| 1536 ) 18.81] 21.73 | 24.29 | 26.61 |.28.74 | 30.72 | 32.59 | 34.35
52| 11.15] 15771 19.31] 2230} 24.93 | 27.31 | 20.50 | 31.54 | 33.45 | 35.26
5.4 11.43| 16.17 | 19.81 | 22.87 | 25.57 1 28.01 | 30.25 | 32.34 | 34.30 | 36.16
5.8 | 11.72] 16.57]20.29| 23.43 1 26.20| 28.70 | 31.00 | 33.14 | 35. 15 | 37.05
5.8 11.99] 16.961 20.77 | 23.99 | 26.82 | 29.38 | 31.73 | 33.92 | 35.98 | 37.92
8.0 12.27| 17.35] 21.25§ 24.53 | 27.43 | 30.05 | 32.45 | 34.70 | 36.80 | 38.79
6.2 1254} 17.73 ] 21.72| 25.08 | 28.04 | 30.71 | 33.17 | 35.46 | 37.61 | 39.65
6.4 12.81] 18.11 | 22.18 | 25.61 | 28.63 | 31.37 § 33.88 | 36.22 [ 38.42 | 40.50
6,6 13.07] 18.49] 22.64| 26.14 | 20.23 | 32.02 ] 34.58 | 36.97 | 39.21 | 41.34
6.8 | 13.33| 18.86 | 23.10 | 26.67 | 29.82 | 32.66 | 35.28 | 37.71 | 40.00 | 42.17
7.0 13.59 | 19.23} 23,55 27.19 | 30.40 } 33.30 { 35.97 | 38.45 | 40.78 | 42.99
7.5 14.23| 20.13 ] 24.65] 28.47 1 31.83 | 34.87 | 37.66 | 40. 42.70 ; 45.01
8,0 14.86 | 21.0272574|29.72( 33.23 | 36.40 | 39.32 | 42.03 | 44.58 | 46.99
8.51! 1547 | 21.88 | 26.80 | 30.95 | 34.60 | 37.90 | 40.94 | 43.76 | 46.42 | 48.93
9,0 16,07 22731 27.84 | 3215 35.94 | 390.37 | 42.53 | 45.46 | 48.22 | 50.83
9.5 16.66 | 23.57 | 28.86 | 33.33 | 37.26 | 40.82 | 44.09 | 47.13 | 49.99 | 52.70
10| 17.24] 24.39 20.87] 34.49( 38.56 42.24] 45.62| 48.77| 5L73| 5453
11 18.37| 25.99 31.83| 36.75| 41.09| 45.01] 48.61} 51.97| 5512 68.11
12 19.47) 27.54] 83.73| 38.94| 43.54| 47.70| 51.52; 55.08| 058.42 61.58
13 .54)  20.05] 35.58] 41.08| 45.93] 50.31 54.34| 58.09 61.62| 64.95
14 21.58 30.52| 37.38| 43.16| 48.25| 52.86| 57.09 61.04] 64.74 68.24
15 22.60] 31.95 39.14| 45.19 50.52! 55.35 59.78 63.91; 67.79| 71.48
16 23.50| 33.36| 40.86| 47.18 52.751 57.78 62.41 66.72f 70.77| 74.59
17 24.56| 34.74 42.54 49.12| 54.92| 60.16| 64.98 69.47| 73.69 77.67
18 25.52] 36,08 44.19] 51.03| 57.05 62.50] 67.51| 72.17| 76.55 80.69
19 26.45 37.41| 45.82] 52.90| 59.15 64.79 69. 74.82) 79.36| 83.65
20 | 27.37] 38.71 47.41] 54.74] 61.21| 67.05 72.42[ 77.42( 8212| 86.58
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Table 15.—Values of ny corresponding to different values of r
and s in Manning’s formula, v=(1.486/n)r2As122
(To determine the mean velocity of water, », divide the tabulated value by the

coefficient of roughness, n)

r=hydraulic radius in feet

8= slope
0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1.0

.00005 | .0023 | .0036 | .0047 | .0057 [ .0066 | .0075 | .0083 | .0091 | .0098 | .0105
10 1.0032 ) .0051 | .0067 ] .0081 | .0094 ] 0106 | .0117 } .0128 | .0139 0149
L0039 | .0062 | .0082 | .0099 | .0115 | .0130 | .0144 | .0157 | .0170 | .0182
L0045 | .0072 | .0094 | .0114 ) .0132 | .0150 § .0166 | .0181 | .0196 | .0210
26 [ 0051 | 0080 | 0105 | ,0128 | .0148 | .0167 | .0185 [ .0203 | .0219 | .0235
. 00080 | .0056 | .0088 | .0115 { .0140 | .0162 | .0183 [ .0203 | .0222 | .0240 { .0257
35 | .0060 | .0095 | .0125 t .0151 | L0175 | .0198 | .0219 | .0240 | .0259 | .0278
40 ) .0064 ¢ .0102 ) .0133 | .0161 | .0187 § .0211 | .0234 | .0256 | .0277 | .0297
45 | .0068 | .0108 | .0141 } .0171 | .0199 | .0224 | .0249 | .0272 | .0294 | .0316
50 | .0072 | .0114 | .0149 ) .0180 | .0209 | .0236 | .0262 | .0286 | .0310 | .0332
00055 | .0075 | .0119 | .0156 | 0189 | .0220 | .0248 | .0275 | .0300 | .0325| .0349
60 | .0078 | .0125 | .0163 | .0198 | .0229 | .0259 | .0287 | .0314 | .0339 | .0364
65 | .0082 1 .0130 § .0170 | .0206 | .0239 | .0270 | .0299 | .0327 | .0353 | .0379
70 1 .00851 .0135 1 .0176 | .0213 | .0248 | .0280 | .0310 { . 0338 [ ,0367 { .0383
75 | .0088 | .0139 ] .0182 | .0221 | .0256 | .0290 | .0321 | .0351 | .0379 | .0407
.00080 | .0001 | .0144 | .0188 | .0228 | .0265 | .0209 | .0331 | .0362 | .0392 | .04
85 | .0093 | .0148 | ,0104 | .0235 | .0273 | .0308 | .(0342 | .0374 ] .0404 | .0433
90 | .0096 | .0153 | .0200 | .0242 | .0281 | .0317 | .0351 { .0384 | .0416 | .0446
95 | .0009 | .0157 | .0205 | .0249 | .0289 | .0326 | .0361 | .0395 | .0427 | .0458
100 | .0101 | .0161 | 0211 { .0255 { .0296 | .0334 | .0870 | .0405 | .043¢ 0470
L0011 | (0106} .0169 1 .0221 } .0268 ) .0311 | .0351 | .0389 | . 0425 | .0459 | .0493
1 0111 | .0176 | .0231 | .0280 { .0324 | .0366 | .0406 | .0444 | .0480 | .0515
13 } .0115 ] .0183 | .0240 | .0201 | .0338 | .0381 | .0422 ) .0462 § .0500 | .0536
14 | .0119 | .0190 | .0249 | . 0302 | .0350 | .0395 | .0438 | .0479 | . 0518 0556
15 | .0124 | .0197 | .0258 | .0312) .0363 | .0410 | .0454 | .0496 | . 0537 0576
L0016 | 0128 | .0203 | .0266 | .0323 § .0375 § .0423 } .0469 | .0512 | .0554 | .0504
17 ) .0132] .0210{ .0275 | . 0333 | .0387 | .0436  .0483 | . 0528 [ .0571 | .0613
18 1 .0136 | .0216 | .0283 | .0342 | .0397 | .0449 | .0497 | .0543 | .0587 | .0630
19 | .0140] .0222 | .0290 | .0352 | 0400 | .0461 | .0511 | .0558 | .0604 | 0648
20 | 0143 .0227 | .0298 | .0361 | .0419 | .0473 | .0524 | .0573 | .0620 | .0665
L0025 | .0160 | .0254 | .0333 | .0403 | .0468 | .0529 | .0586 | .0641 [ .0693 [ .0743
30 0175 ] .0278 | .0365 | .0442 | . 0513 | .0579 | .0642 | .0702 | .0759 | .0814
35 { .0189( .0301 { .0364 | .0477 | .0554 | .0625 | .0693 { .0758 { .0820 ( .0879

40 | 0202 | .0321 | .0421 | .0510 | .0592 | .0669 | .0741 | .0810 | .0876
45 ] 0215 .0341 | .0447 ) .0541 | . L0709 | .0786 | .0859 | . 0929 0997
L0050 | .0226 | .0359 | .0471 | .0570 | .0662 | .0748 | .0828 | .0906 | .0980 | .1051
[ 02371 .0377 | .0494 | . 0508 | .0694 | .0784 | .0869 | .0050 | . 1027 1102
60 | .0248 | .0394 | .0516 | .0625 | .0725 | .0819 | .0908 | .0992 | .1073 1151
65 | .0258 | .0410 [ .0537 [ .0650 | .0755 | .0852 ( .0945 [ .1033 | . 1117 | .1198
70 ) .0268 | .0425 | .05657 | ,0675 | .0783 | .0884 | .0980 | .1071 | .1159 | .1243
L0075 | L0277 ] .0440 | .0577 | .0699 | .0811 | ,0916 | .1015 | .1109 | .1200 | .1287
0286 | .0455 | .0596 | .0722 ] .0837 | .0046 | .1048 } . 1145 | .1239 1329
85 | .02051 .0469 | .0614 | .0744 | .0863 | .0975 | .1080 | .1181 | .1277 | .1370
90 | .0304 | .0482 | .0632 | .0765 | .0888 | .1003 | . 1111 | .1215 | .1314 | .1410
95 1 .0312 | .0495 { .0649 | .0786 | .0912 ( .1030 | . 1142 | . 1248 | . 1350 | .1448
. 0100 | .0320 L L0508 | .0666 ! .0807 | .0936 ] .1057 ¢ .1172 ] ,1281 1 .1385 | .1486
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Table 15.—Values of nv corresponding to different values of r
and s in Manning’s formula, v=(1.486/n)r?3s12—Continued

(To determine the mean velocity of water, v, divide the tabulated value by the

coefficient of roughness, »)

r=hydraulic radius in feet

g=slope

L1 1.2 1.3 1.4 1.5 1.8 1.7 1.8 1.9 2.0
.00005 | L0112 | .0119 | .0125 | .0132 { .0138 | .0144 | .0150 | .0156 | .0161 | .0167
10 | .0158 | .0168 | .0177 | . 0186 | .0195 | .0203 | .0212 | .0220 (.0228 | .0236
15 | .0194 | . 0206 | .0217 | .0228 | .0239 | .0249 | .0259 | .0269 | .0279 [ .0289
20 | .0224 | .0237 | .0250 | .0263 | .0275 | . 0288 | .0299 | .0311 | .0322 | .0334
25| .0250 | .0265 | . 0280 | .0294 | .0308 | .0321 | .0335 | .0348 | .0360 | .0373
.00030 | .0274 { .0291 | .0307 | .0322 | .0337 | .0352 | .0367 | .0381 [ .0395 0409
5 | .0296 | .0314 | .0331 | .0348 | .0364 | .0380 | .0396 | .0411 | .0427 | .0441
40 | .0317 |.0336 | .0354 | 0372 |.0389 | .0407 | .0423 | .0440 } . 0456 | 0472
45 |.0336 | .0356 | .0376 | .0395 | .0413 | .0431 | .0449 | .0467 | . 0484 0500
50 | .0354 | .0375 | .0396 | .0416 | .0435 | . 0454 | .0473 | .0492 | . 0510 0528
L00055 | .0371 | .0394 | .0415 | .0436 | .0457 | .0477 | .0496 | . 0516 | .0635 | 0553
60 | .0388 | .0411 { . 0434 | . 0456 | . 0477 | .0498 | .0519 | .0539 | .0558 | .0578
85 | .0405 | .0428 | . 0451 | .0474 | . 0497 | . 0518 | .0540 | . 0561 | .0581 | .0601
70 | .0419 | . 0444 | . 0468 | .0492 | .0515 | .0538 | . 0560 { . 0582 { . 0603 | .0624
75 | .0434 | . 0460 | .0485 | . 0500 | . 0533 | .0556 | . 0580 | .0602 | .0624 | .0646
,00080 | .0448 | .0475 | . 0501 | .0526 | .0551 { .0575 | .0599 [ .0622 j .0645 | .0667
85 | .0462 | .0489 | . 0516 | . 0542 | . 0568 | . 0593 | .0617 | .0641 | .0665 | .0688
90 | .0475] .0503 | .0531 | . 0558 | .0584 |.0610 | .0635 | .0660 | .0684 | .0708
95 | .0488 | . 0517 | . 0546 | . 0573 | . 0600 | . 0627 | .0653 | .0678 | .0703 | .0727
100 ] .0501 | .0531 | .0560 | .0588 | .0616 | .0643 | .0669 {.0695 | .0721 | .0746
L0011 | 0525 | . 0557 | . 0587 | .0617 | .0646 { .0674 | .0702 |, 0720 | .0756 | .0782
12 | .0540 | . 0581 | . 0613 | . 0644 | .0675 | .0704 | . 0733 [ .0762 | .0790  .0817
13 | .0571 | .0605 | .0638 | .0671 | .0702 | .0733 | . 0763 | . 0793 | .0822 | 0851
14 | 0593 | .0628 | .0662 | .0696 | .0729 | .0761 | .0792 | . 0823 } .0853 | . 0883
15 | .0613 | . 0650 { . 0686 | .0720 { .0754 | . 0787 | . 0820 | . 0852 | . 0483 | .0914
.0016 | .0633 | .0671 | .0708 | .0744 | .0779 | . 0813 ] . 0847 | . 0880 | .0912 | 0944
7 ].0653 | .0692 | .0730 |'.0767 | .0803 | .0838 | .0873 | .0907 [ .0940 | .0973
18'| .0672 | .0712 | . 0751 { . 0789 | . 0826 [ .0862 | . 0898 | . 0933 | .0967 | .1001
19 | .0600 | .0732 | .0772 | . 0811 | . 0849 | .0886 | .0923 | .0959 | .0994 | .1028
20 | .0708 | .0751 | .0792 | .0832 | .0871 | .0909 | .0947 | .0984 | .1020 | .1055
L0025 | .0792].0839 | .0885 | . 0930 | .0074 | . 1016 [ .1058 [ .1099 [ .1140 1180
30 | .0867 |.0919 | .0970 { .1019 | . 1067 | .1113 | .1159 | .1204 | . 1249 | .1202
85 | .0937 | .0993 | .1047 | .1100 | .1152 | .1203 | . 1252 | . 1301 | .1349 1396
40 | .1001 | .1061 | .1119 | .1176 | .1231 | .1286 | .1339 | .1301 | . 1442 1492
45 | .1062 | .1126 | .1188 | . 1248 | . 1306 | .1364 { .1420 | .1475 { .1529 1582
L0050 | .1120 | .1187 | .1252 | .1315 | .1377 | . 1438 | . 1497 | . 1565 | . 1612 1668
55 | .1174 | .1245 1 .1313 | .1370 | . 1444 | . 1508 | . 1570 | . 1631 | . 1691 1749
60 |.12271.1300 | .1371 [ .1441 1.1 1575 | . 1640 §.1703 | . 1766 1827
65 | .1277 | .1353 | . 1427 | .1499 | . 1570 | . 1639 | .1707 | .1773 | . 1838 1902
70 | .1325 | .1404 | .1481 | . 1556 | . 1620 | .1701 | . 1771 | .1840 | .1908 | .1974
.0075 | 13711 . 1453 | .1533 | .1611 | .1687 | .1761 [ .1833 [ .1904 | .1974 | . 2043
80 | .1416 | . 1501 | .1583 | . 1664 |, 1742 | .1818 | .1893 | .1967 | .2039 2110
85 | .1460 | .1547 | .1632 | .1715 | .1795 | . 1874 | .1952 | .2027 | .2102 [ .2175
90 | .1502 | .1592 | .1679 | .1764 | .1847 | . 1920 | . 2008 | .2086 | .2163 | .2238
95 | .1544 | .1636 | .1726 | .1813 | .1898 | . 1981 | .2063 | .2143 | .2222 | .2209
.0200 | .1584 | .1678 | .1770 | . 1860 | .1947 1 .2033 | .2117 | . 2109 | .2280 | .2859
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Table 15.—Values of nv corresponding to different values of r

and s in Manning's formula,

v=(1.486/n)r2/8s12—Continued

(To determine the mean velocity of water, ¢, divide the tabulated value by the

coefficient of roughness n)

r=hydraulic radius in feet
s=slope
2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0
200005 | .0172 [ .0178 | .0183 | . 0188 | . 0194 | . 0199 | . 0204 | .0209 | . 0214 | .0219
10 | .0244 {.0251 | .0259 | . 0266 | .0274 | . 0281 { . 0288 { . 0285 { . 0302 [ .0309
15| .0299 §.0308 | .0317 | .0326 | .0335 | .0344 { .0353 | .0362 | .0370 | .0379
20 | .0345 | . 0356 | . 03 L0377 | .0387 | .0397 | .0407 | . 0417 | . 0427 | .(0437
25 | . 0385 | .0397 | .04 L0421 | . 0433 | . 0444 | . 0456 | . 0467 | . 0478 | . 0489
. L0422 ) .0435 | .0440 | . 0462 | . 0474 | . 0487 | . 0499 | . 0511 | .0523 | .0535
35 .0456 | .0470 | . .0498 | . 0512 | . 0526 | . 0539 | .0552 | .0565 | .0578
40 | .0487 | .0503 | . 0518 | . 0533 | . 0548 | . 0562 [ . 0576 | .05 . 0604 { .0618
L0517 | . 0533 | . 0549 1 .0565 | .0581 | .0596 | .0611 1 .0626 | .0641 | .0656
50 | .0545 | .0562 | .0579 | .0596 | .0612 | . 0628 | . 0644 | . 0660 | . 0676 | .0601
L00055 | . 0572 ].0500 | .0607 | .0625 | . 0642 ] .0659 | . 0678 | . 0692 | . 0709 | .0725
60 | .0596 | .0616 | . 0634 | .0653 | .0671 } . L0708 | .0723 | .0740 | .0757
65| .0621 {.0641 | .0660 | .0679 | .0698 | .0716 | .0735 | .0753 | .0771 ] .0788
7 | .0645 | .0665 | . 0685 | .0705 | .0724 { .0743 | . 0762 | . 0781 | . 0800 | .0818
75| .0667 | .0688 | .0709 | .0730 | .0750 | . 0770 | . 0789 0828 | .0847
+00080 | . LO711 [ . 0732 | . 0753 | 0774 § 0795 { . 0815 | . 0835 [ .0855 | .08™¢
85 | .0711|.0733 | .0755 | .0777 ] .0798 | .0819 | .0840 } . 0861 | .0881 | .0001
90| .0731 | .0754 | .0777 | .0799 | .0821 { .0843 | . 0864 | . 0886 | .0907 | .0027
L0751 1.0775 | .0798 | . 0821 | . 0844 | . 0866 | .0888 | .0910 [ .0931 | .0953
100 | .0771|.0795 | .0819 | .0842 | . 0866 | . 0880 | .0911 | . 0034 | .0956 | .0978
.0011 | . 0808 | .0834 | 0859 | . L0908 | .0932 1 .0956 | .0979 | .1002 | .1025
12 | .0844 | .0871 | .0897 | .0923 ] .(0948 | . 0073 | . 0998 | .1023 | .1047 | .1071
131.0879 1. L0034 1.0060 | .0987 | .1013 | .1039 | . 1064 { .1090 | .1115
14| .0912 | .0941 | .0069 | .0997 | .1024 | .1051 { .1078 | ,1105 | . 1131 1157
15 .0044 | . 0074 | .1003 | .1032 | .1060 | .1088 | .1116 | .1143 | . 1170 | .1197
L0016 | 0975 | .1006 } .1036 | .1066 | . 1095 | . 1124 | . 1153 | . 1181 | . 1209 | .1236
17| .1005 | .1036 | .1068 | .1098 | .1120 | . 1159 | . 1188 | .1218 | .1246 | .1274
18 { . 1034 | .1066 | .1099 { . 1130 | .1161 { , 1192 | .1222{ 1252 (.1282 | .1311
19 | .1062|.1006 | .1129 | 1161 ]1.1193 | .1225 | . 1256 | . 1287 | .1317 1347
20 | .1000 | .1124 { .1158 | . 1101 | .1224 | .1257 | . 1289 | . 1320 | . 1352 1382
L0025 | 1218 | (1257 | .1205 | . 1332} .1360 | . 1405 | .1441 | .1476 1 . 1511 | .1548
30| .1335 | .1377 | . 1418 | . 1459 | . 1499 | . 1539 | . 1578 | . 1617 | . 1655 | .1603
35| .1442 | . 1487 7 .15632 | . 1576 | . 1619 | . 1662 [ . 1705 | . 1747 } . 1788 | .1829
40| . 1541 {.1590 | .1638 | . 1685 | .1731 | .1777 | .1822 | .1867 | . 1911 | .1955
45 ) .1635 | .1686 | .1737 | .1787 | .1836 | . 1885 | .1933 | . 1980 | . 2027 ; .2074
L0060 | 1723 | . 1777 | .1831 | . 1884 | . 1936 | . 1987 | . 2037 | .2087 | . 2137 | .2186
55 | . 1807 | . 1864 } . 1920 1976 L2030 ] .2084 | . 2137 | .2189 ] ,2241 | .2202
60 | .1888 | .1947 | . 2006 2120 | . 2177 | . 2232 | . 2287 | . 2341 | .23%4
65 | .1965 | . 2027 ; . 2088 2148 .2207 | . 2265 | . 2323 | .2380 | . 2436 | .2402
70 1 .2039 | .2103 | .2186 | .2220 | .2200 { .2351 | . 2411}, 2470 ) .25 . 2586
+8075 | .2110{ . 2177 | . .2307 | . 2371 | . 2433 | . 2495 | . 2557 | . 2617 | .2677
80 | .2180 | .2248 | . 2316 { .2383 | . 2448 | . 2513 1 . 2577 | . 2640 | . 2703 | .2785
85 | .2247 | . 2317 | . 2387 | . 2456 | . 2524 | . 2591 | ., 2657 | .2722 | .2786 | .2850
90 | .2312 | 23851 .2456 | . 2527 | . 2807 | . L2734 1 .2801 | . 2867 | .2932
95 | . 2375 | . 2450 | . 2524 | . 2596 L2739 | L2808 | . 2877 | . 2046 | .3013
L0100 | 2437 | 2514 | . 2580 | . 2664 | .2737 | 2810 | . 2881 | . 2052 | .3022 | .3091
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Table 15.—Values of nv corresponding to different values of r

and s in Manning's formula,

v=(1.486/n)r*As12—Continued

(To determine the mean velocity of water, », divide the tabulated value by the
coefficient of roughness,

r = hydraulic radius in feet

s=slope

3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0
.00005 | .0223 | .0228 | .0233 | .0238 [-.0242 | .0247 | .0251 | .0256 | .0260 | .0265
0316 | .0323 | .0329 | .0336 | .0343 [ .0349 | .0356 | .0362 | .0368 | 0374
15 | .0387 | .0395 | .0403 { .0412 | .0420 | .0428 | .0435 | .0443 | ,0451 | .0459
20 | L0447 56 | .0466 | .0475 | .0484 | .0494 | . 0503 | .0512 | .0521 | .0530
25 | .0500 | .0510 | .0521 | .0531 | .0542 | .0552 | .0562 | <0572 | .0582 | 0592
,00030 | .0547 | .0559 | .0571 | .0582 | .0593 | .0605 | .0616 | .0627 | .0638 | .0649
35 | .0591.| .0604 | .0616 | .0629 | .0641 | .0653 | .0665 | .0677 | .0689 | .0701
40 | .0632 | .0645 | .0659 | .0672 | .0685 { .0698 | .0711  .0724 | .0736 | ,0749
45 | .0670 | .0685 | .0609 | .0713 | .0727 | .0741 | .0754 | .0768 | .0781 | .0794
50 | .0706 | .0722 | .0737 | .0751 | .0766 | .0781 | .0795 | .0809 | .0823 | .0837
00055 | .0741 | ,0757 | .0773 | .0788 | .0803 | .0819 | .0834 | .0849 | .0864 | .0878
60 | .0774 | .0791 | .0807 | .0823 | 0839 [ .0855 { .0871 | .0886 | .0002 | .0917
65 | .0806 | .0823 | . .0857 1 .0873 { .0890 | .0906 | .0923 | ,0039 | .0955
70 | .0836 | .0854 | .0872 ] .0889 | .0906 | .0924 | .0941 | .0057 | .0974 | .0991
75 .0865 | .0884 | .0902 | .0920 | .0938 | .0956 | .0974 | .0991 | .1008 | .1026
.00080 | .0894 | .0913 { .0032 | .0950 | .0969 | .0987 | .1005 | .1024 | .1041 | .1059
8| 0921 | . 0941 | .0960 L0999 | L1018 | .1036 | . 1055 | .1073 | .1092
L0048 | .0068 | .0988 | .1008 | .1028 | .1047 | .1066 | .1086 | .1105 | .1123
95 | .0974 { 0095 | .1015 | .1036 | .1056 | .1076 | .1006 | .1115 | .1135 1154
100 | .0999 | .1021 | .1042 | 3063 | .1083 | .1104 | .1124 | . 1144 | . 1164 | .1184
L0011 | .1048 | . 1070 | .1093 | . 1114 | .1136 | .1158 | .1179 | .1200 | .1221 | .1242
1 1094 | . 1118 | . 1141 | . 1164 | .1187 | . 1209 | .1231 { .1254 | . 1275 .1297
13} .1139 | .1164 | . 1188 | .1212 | .1235 | .1259 | .1282 | .1305 | .1328 | .1350
14 | 1182 .1207 | .1232 { . 1257 | .1282 | . 1306 | .1330 | .1354 | .1378 | .1401
15| .1224 | .1250 | .1276 | .1301 | .1327 | .1352 | .1377 | .1401 | .1426 | ,1450
L0016 | . 1264 | 1201 | .1318 | .1344 | .1370 | .1306 | .1422 | .1447 | .1473 | .1498
1 1303 | .1331 | .1358 | .1385 | . 1412 | . 1439 | .1466 | .1492 | 1518 | .1544
18 | 1340 | .1369 | .1397 { .1426 | .1453 | .1481 | .1508 | .1535 | .1562 | . 1589
19 | 1377 | .1407 | .1436 | .1465 | .1493 | .1522 | .153%0 | .15677 | .1605 | .1633
20 | .1413 | .1443 | .1473 | . 1503 | .1532 | .1561 | .1500 | . 1618 | .1647 | ,1675
0025 | .1580 { .1614 | .1647 | .1 U713 | L1745 L1777 4 L1809 |, 1841 | L1872
30 |.1730 | .1768 | .1804 | .1840 | .1876 | .1012 | .1947 | .1982 | .2017 | .2051
35! .1869 1 .1000 | .1040 | .1988 | .2027 | . 2065 | .2103 | .2141 | .2178 | .2215
40 | .1998 | .2041 | .2083 | . 2125 | .2167 | .2208 | .2248 | .2280 | ., 2329 ; 2368
45 | .2119 | . 2165 | . 2210 | . 2254 8 | .2342 | .2385 | . 2427 | .2470 | .2512
L0050 | .2234 | .2282 | .2320 | . 2376 | . 2422 | .2468 | .2514 | . 2559 | .2603 | .2648
55 | .2343 | .2393 | . 2443 | .2492 | . 2541 | . 2589 | .2636 | .2684 | .2731 | .2777
60 | .2447 | . 2500 | .2552 | .2603 | .2654 | .2704 | .2754 | .2803 | .2852 | .2001
65 | .2548 | .2602 56 | 2700 | .2762 | .2814 | .2866 | . 2017 | .2068 | .3019
70 | .2643 | .2700 | .2756 | .2811 | .2866 | .2020 | .2974 | .3028 | .3080 | .3133
L0075 | 2736 | .2795 | .2852 | . 2010 | .2967 | .3023 | .3079 | .3134 | .3189 | .3242
2826 | .2886 | . 2946 | .3005 | .3064 | .3122 | .3180 | .3237 | .3203 | .3349
85 | .2913 | .2975 | .3037 | .3098 | .3158 | .3218 | .3277 | .3336 | .3395 | .3452
90 | .2997 | .3061 | .3125 | . 3188 | .3250 | .3311 | .3372 | .3433 | .3493 | .3552
95 | .3079 | .3145 | .3210 | .3275 | .3339 | ,3402 | .3465 | .3527 | .3589 | .3650
.0100 ! ,3150 | .3227 | .3294 | .3360 | .3426 /| .3401 ' .3555 | .3619 | .3682 3745
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Table 15.—Values of nv corresponding to different values of r
and s in Manning's formula, v=(1.486/n)r?Rs12—Continued

(To determine the mean velocity of water, v, divide the tabulated value by the
coeflicient of mughness, n)

r=hydraulic radius in feet

¢2 | 44 | 46 | 48 | 50 | 52 | 54 | 56 | 58 | 60

. 00025 L0274 | .0282 | .0291 | .0299 | .0307 | .0315 | .0323 | .0331 | .0339 | .0347

100 | 1223 | D262 | J1300 | (1337 | 1374 | .1410 | .1446 | (1482 | 1517 | [1553
L0001 | 1283 | 1323 | .1363 | .1402 | . 1441 | . 1479 | .1517 | .1564 | .1501 | .1627
2. . . . . . . . :
13 | 11305 | .1439 | .1482 | 1525 | .1567 | .1608 | .1649 | 11690 | . 1730 | .1769
14 | (1447 | J1403 | (1538 | (1582 | 11626 | .1669 | 1711 | (1753 | .1705 | .1836
15 | 1208 | (1535 | (1502 | .1638 | -1683 | .1727 | (1771 | (1815 | 11858 | .1900

L0016 | 1547 | .1506 | .1644 | 1691 [ .1738 | .1784 | .1830 | .1874 |..1019 | .1063

40 | 2447 ] . 2524 2674 | . 2748 | . 2821 | . 2803 | . 2964 | . 3034 3103
45 | 2505 { 2677 | .2757 | .2837 { .2015 { . 2992 | . 3068 | .3144 | .3218 3202
»0050 | 2735 | L2821 3072 | .3154 | . 3234 | .3314 | .3302 3470

2869 | . 2050 | .3048 | .3136 | .3222 | .3308 | .3302 | .3475 1 .3558 | .3639
60 | .2006 | .3091 | .3184 | .3275 | .3366 | .3455 } .3543 | .3630 | . 3716 | .3801
85| .3119 ] .3217 | .3314 | .3400 | .3503 | .3506 | .3688 | .3778 | .3868 | .3956
70 | .3237 | .3338 | .3430 | .3538 | .3635 | .3732 | .3827 | .3921 | .4014 | .4105

0075 | .3350 | .3456 | .3560 | .3662 | .3763 | .3863 | .3061 | . 4058 | . 4154 | . 4249

80 | .3460 | .3569 | .3676 | .3782 | .3886 | .3089 | .4091 | .41901 | .4201 | .4380
8 | 3500 | 13679 | 370 | 3508 14006 | 4112 | L4217 | (4320 | .4423 | .4524
95 | (3770 | 3880 | .4006 | .4121 | 4235 | 4347 | .4458 | (4567 | . 4676 | 4782

,0100 | .3868 | .3090 | .4110 | .4228 | . 4345 | .4460 | .4574 | . 4686 | . 4797 | .4907
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Table 15.—Values of nv corresponding to different values of r
and s in Manning's formula, v=(1.486/n)r23s12—Continued

(To determine the mean velocity of water, v, divide the tabulated value by the
coefficient of roughness, n)

r=hydraulic radius in feet

8 =slope
6.2 6.4 6.6 6.8 7.0 7.2 74 7.6 7.8 8.0

15 | 1942 | . 1984 | S 2025 | 12066 | - 2106 | . 2146 | .2186 | . 2225 | .2264 | .2302

20 | J2243 | | 2201 | 12338 | . 2385 | . 2432 | (2478 | . 2524 | . 2560 | .2614 | . 2658

L0025 | . 2508 | .2561 | .2614 | .2067 | .2719 | . 2770 | . 2822 | . 2872 | . 2022 | .2072
30 | 2747 | . 2806 | . 2664 | .2921 | . 2078 | .3035 | .3001 | .3146 | .3201 | .3256
35 | .2067 { .3030 | .3003 | .3156 | .3217 | .3278 | .3338 | . 3308 | . 3458 | .3517
40 | .3172 | .3240 | .3307 | . 3373 | . 3439 [ .3504 | .3569 | .3633 | .3606 | .3759
45 | .3364 | .3436 | .3507 | .3578 | .3648 | . 3717 | . 3785 | . 3853 | . 3021 | .3987

.0050 | 3546 | 3622 | .3607 | .3771 | 3845 | .3918 | .3990 | .4062 | .4133 | .4203

35 | [3719 | (3700 | 3878 | 3956 | .4033 | .4100 | . 4185 | 14260 | .4334 | .4408
o0 | 3885 | |3068 | J4050 | .4132 | 4212 | (4202 | 4371 | [4ad0 | [a527 | 4604
70 | (4196 | .4286 | 4375 | 4462 | . 4550 | .4636 | .4721 | .4806 | . 4800 | .4973

L0075 | .4343 | .4436 | .4528 | .4619 | . 4709 | . 4708 | . 4887 | . 4075 | . 5061 | .5148
80 |.4486 | .4582 | 4677 | . 4771 | .4864 | .4956 | . 5047 | . 5138 | . 5227 | 5316

90 | 4758 | .4860 | . 4960 | . 5060 | . 5150 | . 5256 | . 5353 | . 5440 | 15545 | .5630
95 | L4888 | .4003 | . 5006 | .5199 | .5300 | 5401 | . 5500 | .5500 | 5697 | .5793

L0100 | . 5015 | .5122 | .5220 1 . 5334 | .5438 | . 5541 | . 5643 | .5744 | . 5845 | . 5044
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Table 15.—Values of nv corresponding lo different values of r
and s in Manning's formula, v=(1.486/n)r23s12—Continued

(To determine the mean velocity of water, », divide the tabulated value by the

coefficient of roughness, n)

r=hydraulic radius in feet

g=slope

8.2 8.4 8.6 8.8 9.0 9.2 9.4 9.6 9.8 | 10.0
00005 | .0427 | ,0434 ) .0441 | . 0448 | .0455 | . 0461 | .0468 | . 0475 ] . 0481 | .0488
10 | .0604 [ .0614 | .0624 [ . 0633 | .0643 | . 0653 | . 0662 | . 0671 | .0681 | .0690
15| .0740 | .0752 | .0764 1 .0776 | .0787 | .0799 | .0811 | .0822 | .0833 | .0845
201 .0855 [ .0868 | .0882 | .0896 [ .0909 ) .0923 | . 0936 ; . 0940 | .0962 | .0975
25 ) .0955 | .0971 ] .0086  .1002) .1017 | . 1032 .1047 ) . 1061 | .1076 | .1091
00030 | L1047 | . 1084 1 . 1080 | .1097 | . 1114 | . 1130 § .1146 | . 1163 § . 1179 { .1195
36 .1131 | .11497 ,1167 | . 1185 | L1208 | . 1221 | .1238 | . 1256 | .1273 { .1290
40 [ .1209 | . 1228 { . 1248 .1267 | .1286 { .1305 | .1324 | . 1343 | . 1361 | .1379
45| .12821 .1303 | .1323 | . 1344 | . 1364 | . 1384 | .1404 | . 1424 | . 1444 | .1463
§0 | .1351 (| .1373 { .1395 | . 1416 { . 1438 | . 1459 { . 1480 | . 1501 | . 1522 1542
JO0055 { 1417 | .1440 | . 1463 | . 1485 ( . 1508 { . 1530 [ .1552{ .1574 | . 1596 [ .1618
60 | .1480 | . 1504 } . 1528 | . 1552 | . 1575 | . 1598 | . 1621 | . 1644 | . 1667 | .1690
85 | 15411 .1566 | .1690 | .1615 | . 1639 [ . 1664 | .1687 [ . 1711 | .1735 | .1758
70 ) .1509 | .1625 | .1650 | . 1676 | .1701 | .1726 | . 1751 | .1776 | .1801 | .1825
76| .1655 | .1682| .1708 ] .1735 | .1761 | .1787 | . 1813 { .1838 | .1864 | .1889
00080 | L1709 | 1737 § .1764  .1792 | .1819 | .1845 | .1872 ] .1899 | .1025 | .1951
86 ) .17621 .1700 | . 18191 . 1847 | . 1875 | .1902 | .1930 | .1957 | .1984 1 2011
90 | .1813 | . 1842 .1871 | .1900 | . 1929 { .1957 | . 1086 | . 2014 | , 2042 | . 2069
95 ] .1863 1 .1893 | . 1923 | ,1952 1 .1982 | .2011 } . 2040 | . 2069 | . 2098 | . 2126
100 § . 1911 § .1942 | . 1973 L2063 | 20031 .2123 | . 2152 2181
L0011 | . 2004 | . 2037 | . 2069 | .2101 | . 2133 | , 2164 | , 2105 | . 2228 | .2257 | .2288
121.20034 .2127 1 . 2161 | . 2104 | . 2227 | A 2260 ) .2203 | . 2325 | . 2357 | .2380
13 | .2179 | . 2214 | . 224 2284 1 .2318 | . 23521 , 2386 1 . 2420 | . 2454 | . 2487
14 ( .2261 | 2208 | . 2334 { . 2370 ( . 2406 { . 2441 | . 2477 ( . 2512 | . 2546 [ . 2581
15 ) .2340 | . 2378 | . 2416 | . 2453 | . 2490 | . 2527 | . 2563 | . 2600 | . 2636 | .2671
20016 | (2417 | . 2456 | . 2495 1 . 2534 | . 2572 . 2610 | . 2648 | . 2685 | .2722| .2759
171 .2491 7 .2532 | . 2572 ( . 2612 ( . 2651 | . 2690 | . 2729 | . 2768 | . 2806 [ .2844
18 ] . 2564 | . 2605 | . 2646 | . 2687 | . 2728 | . 2768 | . 2808 | . 2848 | . 2887 | . 2026
19 | . 2634 | . 2677 | .2719 | . 2761 { . 2803 | . 2844 | . 2885 | . 2926 : . 2966 | .3007
20| .2702 | .2746 | . 2790 ) . 2833 | . 2875 | . 2918 | . 2960 | .3002 | .3044 | .3085
L0025 | . 3021 | .3070 | .3119 | .3167 | .3215 | .3262 | .3309 | .3356 | .3403 | .3449
3310 | .3363 | .3417 | . 3469 | .3522 | .3574 | .3625 | .3676 | .3727 3778
35! .3575 1..3633 | .3600 | . 3747 | . 3804 | .3860 | .3916 } .3971 | .4026 | .4081
40 | 3822 | .3884 | .3945 | .4006 | . 4066 | . 4127 | . 4186 | . 4245 | .4304 | .4362
45 ) . 4054 | (4119 ) . 4184 | 4240 | 4313 | . 4377 ; . 4440 | . 4503 | . 4565 } . 4627
. 4273 | (4342 [ . 4411 | . 4479 | . 4546 | . 4613 | . 4680 | . 4746 | . 4812 | .4877
55 | .4481 | . 4554 | .4626 | . 4607 | .4768 | .4830 | .4009 | .4978 | .5047 | .5115
60 1 .4681 | . 4756 | .4832 | . 4906 { . 4980 | . 5054 { . 5127 ( .5199 | . 5271 | .5343
65 | .4872 | .4951 | ,5029 | .5107 | . 5184 | .5260 | . 5336 | . 5412 | .5486 | .5561
76 | .5056 | 5138 ( .5219 | .5200 | .5370 | .5459 | 5538 | .5616 | .5694{ .5771
L0075 | 52331 .5318 | .5402 | . 5485 | . 5568 | . 5650 | . 5732 ( .5813 ( . 5893 | .5973
80 | .5405 | .5492| . 5579 | .5665 | . 5751 | . 5836 | .5920 | .6004 | .6087 | .6169
85 | .5571 | .5661 | .5751 | .5840 | .5928 | .6015 | .6102 [ . 6188 | .6274 | .6359
90 | .5733 | .5825 | .5918 | .6009 | .6100 | .6190 | .6279 | .6368 | .6456 | .6543
95 | .5800 | .5985 | .6080 | .6174 | .6267 | .6359 | .6451 | . 6542 | .6633 | .6723
L0100 [ .6043 1 . 6141 | .6238 | .6334 | .6430 | .6524 | .6619 | .6712 | .6805 | .6807
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Table 15.—Values of nv corresponding to different values of r
and s in Manning's formula, v=(1.486/n)r*Rs12—Continued

(To determine the mesn velocity of water, v, divide the tabulated value by the
coefficient of roughness, n)

r=hydraulic radius in feet

g=slope
105 | 1.0 | 11,5 | 12.0 | 125 | 13.0 | 13.5 | 14.0 | 145 | 150

,00005 | .0504 | .0520 | .0535 | .0551 { .0566 | .0581 | .0506 | .0610 | .0625 | .0639

10 | .0713 | .0735 | .0757 | .0779 | .0800 | .0822 | .0843 | .0863 | . 0884 | .0804
15| .0873 | .0900 { .0927 | .0954 | .0980 | .1006 | .1032 | .1057 | .1082 | .1107
20| .1008 1.10389 | .1071 { .1102 | .1132 | .1162 { .1191 | .1221 | .1250 | .1278
25 | .1127 | .1162 | .1197 | .1232 | .1266 | . 1299 ] .1332 | .1365 | . 1307 | .1429

,00030 | 1234 | .1273 | . 1311 | . 1349 | .1386 | .1423 | . 1459 [ . 1405 | .1530 | .1565
35| .1333].1375 | .1416 | . 1457 | 1497 | .1537 | .1576.} . 1615 | . 1653 | .1691

45 .1512 | . 1559 | .1606 | .1652 | .1698 | .1743 | .1787 | . 1831 [ . 1874 | .1017
500 .1503 ) .1643 | .1693 | .1742 | .1790 | .1837 ; .1884 | . 1930 | .1976 | .2021

L00055 | - 1671 | .1724 1776 | 1827 | 1877 | L1927 | 1976 | (2024 | .2072 | .2120
. L2064 | .2114 | .2164 | .2214

vo | .1885 | .1945 | .2003 | .2061 | .2118 | .2174 | .2229 | .2284 | .2338 | .2391
w5 | 1951 | .2013 | . 2073 | .2133 | .2192 | . 2250 | .2307 | .2364 | .2420 | .2475

Jtott | 2363 | 2638 | 2511 | 2083 | 2655 | 2725 | 2704 | 28603 | 2901 | . 2008
14 | 2666 | -2750 | 2833 | 2014 | . 2095 | .3074 | .3152 | .3230 | .3306 | 3382
15 | . 2760 | J2847 | 12932 | 3017 | .3100 | .3182 | .3263 | .3343 | .3422 | .3500

.0016 | . 2850 | .2940 | .3028 { . 3116 | .3201 | .3286 | .3370 | .3453 | .3534 | .3615
171 .2938 | .3030 | .3122 | . 8211 | .3300 { .3387 | .3474 | .3559 | .3643 | .3727

19 | 3106 | -3204 | .3300 | .3395 | .3489 | .3581 | .3672 '.372(3) 23852 | .3040

L0025 | . Sggg .3675 | .3785 | .3804 | .4002 | .4108 | .4213 | .4316 | .4418 | .4510
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Table 15.—Values of nv corresponding to different values of r
and s in Manning’s formula, v=(1.486/n)r2/3s“2-—Continued

(To determine the mean velocity of water, v, divide the tabulated value by the
coefficient of roughness, n)

r=hydraulic radius in feet

sa=glope
155 | 160 | 165 | 170 | 17.5 | 180 | 18.5 | 19.0 | 19.5 20

25 | .1461 | .1492 | 11523 | .1553 | . 1584 | .1614 | 1644 | .1673 | .1702 | .1731
«00030 | 1600 | 1634 | 1008 | 1702|1738 | 2708 | 1800 | 1833 | 1805 1806

15 | 13578 | 3654 | 3730 | .3805 | .3879 | .3953 | .4026 | .4098 | 4170 | _4241
L0016 | 3605 | 3774 | .3852 | .3030 | .4007 | .4083 | .4158 | .4232 | .4306 | .4380
13

3 60 | . 5168 | . 5275 | . 5381 | . 5486 | . 5590 | . 5693 | . 5795 | . 5897 5997
85 | .5465 | .5582 | . 5698 | . 5812 [ .5926 { .6038 ( .6148 | .6260 | . 6369 6477

L0100 | .0238 | .9436 | .9631 | . 9825 {1.0016 |1.0206 |1.0394 |1.0581 |1.0766 | 1.0049
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Table 16.—Trigonometric furictions for various slopes

2 x cosecant
Slope- Angle Sine Cosine Tangent | Cosecant | (for wetted
cotangent perimeter)
. 25000 | 75°57'50"" . 97014 . 24254 4.00000 1. 03078 2. 06156
. 50000 | 63°26°06" . 80443 . 44721 2. 00000 1.11803 2. 23606
. 75000 | 53°07'48"” . B000O . 60000 1.333 1. 25000 2. 50000
1.00000 | 45°00700" . 70711 . 70711 1. 00000 1. 41421 2.82842
1.25000 | 38°39'35" . 62469 . 78087 . 80000 1. 60078 3. 20156
1. 50000 | 33°41°24" . 55470 . 83205 . 66667 1. 80278 3, 60556
1.75000 | 29°44'42” . 49614 . 86824 . 57143 2. 01556 4.03112
2.00000 | 26°33'54" . 44721 . 89443 . 50000 2. 23607 4.47214
2. 25000 23°57'45"" . 40614 . 91381 . 44444 2. 46221 4. 92442
2.50000 | 21°48705" . 37139 . 92848 . 40000 2. 69258 5. 38516
2.75000 | 19°58'59" . 34174 . 93979 . 36364 2.92617 5. 85234
3.00000 | 18°26'06" . 31623 . 94868 . 33333 3.16228 6. 32456
3.25000 | 17°06'10” . 29409 . 95578 . 30769 3.40037 6. 80074
3.50000 | 15°56743"" . 27472 . 96152 . 28571 3. 64005 7.28010
3.75000 | 14°55'53" . 25766 . 96624 . 26667 3. 88104 7.76208
4. 00000 14°02/10" . 24254 . 97014 , 25000 4,12311 8. 24622
4.50000 | 12°3144” . 21693 . 97619 . 22222 4. 60977 9. 21954
5.00000 | 11°18'36” .19612 . 98058 . 20000 5, 09902 10. 19804
5.50000 | 10°18°17" . 17889 . 68387 . 18182 5. 50017 11. 18034
6. 00000 9027744/ . 16440 . 98639 . 16667 6. 08276 12.16552
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Ta,ble 17.—Critical depth in rectangular sections

d,——m—o 31433 ¢2/3; g=cubic feet per second per foot of width; g=32.
d.=critical depth in feet

q de q d. qg - de q d. q d.

1 . 3143 57 4. 655 230 11.80 790 26. 86 4500 85, 68
2 . 4988 58 4.710 240 12.14 800 27.09 4600 86. 94
3 . 6538 59 4. 764 250 12.47 810 | 27.31 4700 88.19
4 . 7921 60 4.817 260 | 12.80 820 | 27.54 4800 89. 44
5 L9191 61 4,871 20| 13.13 830 | 27.76 4900 90, 67
6| 1.038 62 4.924 280 | 13.45 840 | 27.98 5000 91.91
1 1.150 63 4.977 290 13.77 850 | 28.21 5100 93.13
8 1. 257 64 5. 029 300 14. 09 860 | 28.43 5200 94, 34
9 1. 360 65 5. 082 316 | 14.40 870 28. 65 5300 95. 54
10 | 1.459 66 5.134 320 ) 14.70 880 | 28.86 5400 96. 74
i1 1. 555 67 5.186 330 15.01 800 | 29.08 5500 97.93
12 1. 647 68 5. 237 340 15.31 900 | 29.30 5600 99.12
13 | 1.738 69 5. 288 350 | 15.61 910 | 29.52 5700 | 100.29
14 | 1.826 70 5.339 360 15.91 920 | 29.73 5800 101. 46
15 | 1.912 11 5. 390 370 | 16.20 930 | 29.95 5900 102. 63
16 1. 996 72 5. 440 380 | 16.49 940 | 30.16 6000 | 103.79
17} 2.078 73 5. 480 390 16.78 9530 30.38 6100 104, 94
18 [ 2159 74 5. 540 400 17. 06 960 | 30.59 6200 106. 08
191 2.238 5 5. 580 410 17.35 970 | 30.80 6300 107.22
20 2.316 76 5. 640 420 17.63 980 31.01 8400 108. 35
21 2.393 7 5. 689 430 17.91 31.22 6500 | 109.48
22 | 2.468 78 5. 738 440 18.18 1000 | 31.43 6600 110. 60
23 | 2.542 79 5. 787 450 18. 46 1100 | 33.49 06700 | 111.72
24| 2.615 80 5. 836 460 18.73 1200 | 35.49 6800 112.83
26 | 2.688 81 5. 884 470 | 19.00 1300 | 37.44 6900 113.92
2 | 2.759 82 5.933 480 | 19.27 1400 | 39.34 7000 | 115.02
27 2. 829 83 5. 981 490 19. 54 1500 | 41.19 7100 116.11
28 | 2.898 84 6. 029 500 | 19.80 1600 | 43.00 200 | 117.20
28 | 2.967 85 6.077 510 | 20.06 1700 | 44.77 7300 | 118.28
30 | 3.035 86 6.124 520 | 20.33 1806 | 46.51 7400 119.36
31 3.102 87 6.172 530 | 20.58 1900 | 48.22 1600 120. 43
32 | 3.168 88 6.219 8540 | 20.84 2000 | 49.90 7600 | 121.50
33 3.234 89 6. 266 550 21.10 2100 51. 55 7700 122. 56
34 | 3.209 90 6.313 560 | 21.35 2200 | 63.17 7800 123. 62
35 | 3.363 i 6. 359 570 | 21.61 2300 54.77 800 124.68
36 | 3.427 92 6. 406 580 | 21.86 2400 | 56.34 8000 125.73
37| 3.490 93 6. 452 590 | 22.11 2500 | 57.90 8100 | 126.77
38 | 3.553 94 6. 498 600 22.36 2600 | 59.43 8200 127.81
39! 3.615 95 6. 544 610 | 22.61 2700 | 60.95 8300 | 128.85
40 | 3.676 96 6. 590 620 22.85 2800 | 62.44 8400 129.88
41 | 3.738 97 6. 636 630 [ 23.10 2900 | 63.92 8500 | 130.91
42 | 3.798 98 6. 681 640 | 23.34 3000 [ 65.38 8600 131. 94
43 | 3.858 99 6. 727 650 | 23.50 3100 | 66.82 8700 132. 96
4 | 3.918 100 6. 772 660 [ 23.83 3200 | 68.25 8800 133.98
45 | 3.977 110 7.216 670 | 24.07 3300 | 69.66 8800 | 134.99
46 | 4.036 120 7.647 680 | 24.31 3400 71. 06 9000 136. 00
41 4,094 130 8. 067 690 [ 24,54 3500 72. 45 9100 137.01
48 | 4.152 140 8.475 700 24. 78 3600 | 73.82 9200 138.01
49 | 4.209 150 8.874 710 | 25.02 3700 | 75.19 9300 | 139.01
50 4, 266 160 9. 265 720 25.25 3800 76. 54 9400 140. 00
51 4,323 170 9. 645 730 25. 48 3900 77.87 9500 140. 99
52 4.379 180 10. 020 740 25.71 4000 79.20 9600 141.98
53 | 4.435 190 | 10.39 750 | 25.95 (| 4100 | 80.52 9700 | 142.96
54 | 4.490 200 10.75 766 | 26.18 4200 | 81.82 9800 143.94
55} 4.546 210 | 11.11 710 | 26.41 4300 | 83.12 9900 144. 92
56 [ 4.601 220 | 11.46 80 | 26.63 4400 | 84.40 10000 | 145.89
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Table 18.—Uniform flow in trapezoidal channels by Manning’s

formula
Qn
Values of s 1 i
i alues of ey D 5
be—b ——t
2=0 | z2=Y | 2=14| 2=Y| 2=1 |z2=1Y{|z=1V%|2=134] 2=2 |2=214| 2=3 | z=4
.02 |. 00213, 00215(. 00216/, 00217, 00218!. 00219(. 00220|. 00220|. 00221|. 00222). 00223). 00225
.03 | 00414, 00419]. 00423]. 00426/, 00429|. 00431}. 00433|. 00434;. 00437|. 00440|. 00443|. 00449
. 04 1 00661, 00670(. 00679|. 00685/, 00690|. 00696|. 00700|. 00704|. 00707|. 00715/. 00722, 00735
. 05 1. 00947, 00964!. 00980|. 00991/, 0100 {. 0101 |.0102 |. 0103 |.0103 |. 0104 |. 0106 '. 0109
.08 |. 0127 |. 0130 {.0132 |. 0134 !. 0136 |.0137 |. 0138 |.0140 |. 0141 |. 0143 |. 0145 |. 0149
.07 |.0162 . 0166 |.0170 |.0173 |.0176 |.0177 |.0180 |.0182 |.0183 |. 0186 |. 0190 |. 0196
.08 0200 |.0206 |.0211 |.0215 |.0219 |. 0222 |.0225 |. 0228 |.0231 |. 0235 |. 0240 |. 0250
.09 |.0240 |.0249 |.0256 |.0262 |. 0267 |. 0271 |. 0275 |. 0279 |.0282 |. 0289 |.0296 |.0310
.10 10283 |. 0294 |.0305 |.0311 |.0318 |.0324 |. 0329 |.0334 |.0339 |. 0348 |. 0358 |. 0375
.11 10329 |. 0342 |. 0354 |.0364 |.0373 1. 0380 |. 0387 |. 0394 |. 0400 |. 0413 |. 0424 |. 0448
.12 |.0376 . 0393 |. 0408 |. 0420 |. 0431 |. 0441 |. 0450 |. 0458 |. 0466 |. 0482 |. 0497 |. 0527
13 0425 |. 0446 |. 0464 1. 0480 |.0493 |. 0505 |. 0516 |. 0527 |.0537 |. 0556 |. 0575 |. 0613
.14 0476 |. 0501 |. 0524 |. 0542 |. 0559 |. 0573 |. 0587 |.0599 |. 0612 |. 0636 |. 0659 |. 0705
.15 ].0528 1. 0550 |. 0585 |. 0608 . 0628 |. 0645 |. 0662 |. 0677 |. 0692 |. 0721 |. 0749 |. 0805
.16 0582 |.0619 |. 0650 |. 0676 |. 0699 |. 0720 |. 0740 {.0759 |. 0776 |. 0811 |.0845 |. 0912
.17 | 0638 |. 0680 |. 0717 |.0748 |.0775 |. 0800 |. 0823 |. 0845 |, 0867 |. 0907 |. 0947 |. 103
.18 10695 |. 0744 |.0786 |. 0822 |. 0854 |.0883 |.0910 |. 0936 |.0961 |.101 |.105 | 115
.19 . 0753 |. 0809 |.0857 |.0900 |.0936 |.0970 |.100 103 |.106 |.112 |.117 |[.128
.20 J. 0813 |.0875 [.0932 1.0079 .102 [.106 [.110 [.113 [.116 |.123 1.129 | 141
.2100873 |.0944 [, 101 |.106 [.111 |.115 |.120 [.123 [.127 |.134 |. 142 |.156
.22109351.101 [.109 [.115 [.120 | 125 |.130 |.134 1,139 |. 147 |. 1556 |.171
L285.0907 109 [.117 124 |.130 |.135 |.141 [.146 151 |. 160 |.169 |.187
240106 116 125 133 | 139 146 [ 152 [.157 |.163 |.173 |.184 |.204
L2505 113 124 (133 [ 142 150 | 157 |.163 |.170 |.176 |.187 |.199 |.222
L2 119 (131 142 152 160 | 168 |.175 |.182 |.189 |.202 |.215 |.241
271126 1139 |15 |.162 |.171 [.180 |.188 1.195 |[.203 |.218 |.232 |. 260
.28 0133 |.147 |.160 [.172 [.182 1102 i.201 [.209 [.217 1.234 1249 | 281
.20 0139 [.155 [.170 [ 182 [.193 |.204 |.214 |.223 (. 232 |.250 |.267 |.302
304146 |.163 |.179 [.193 [.205 [.217 [. 227 [.238 |.248 |. 267 |.286 | 324
.31 [ 153 [.172 |.189 217 1.230 [.242 |.253 |[.264 |.285 |.306 | 347
.32 1160 [.180 [.199 |.215 |.230 |.243 |.256 |.260 |.281 |.304 {.327 |.371
.331.167 |.189 |.209 |.227 |.243 |.257 |-271 |.285 |.208 |.323 |.348 |.396
.84 L174 | 108 | 219 |.238 |.256 |.272 |.287 {.301 |.315 |.343 |.369 | 422
.35 181 [.207 [.230 |.251 |.270 |.287 |.803 |.318 |. 334 |.363 |.392 |.450
.36 190 |.216 |.241 [.263 |.283 |.302 [.319 |.336 |.353 |.384 |.416 |.477
37196 |.225 |.251 |.275 [.207 |.317 |.336 1.354 |.372 |[.406 |.440 | 507
.38 203 |.23¢4 |.263 |.280 [.311 |[.333 [.35¢ [ 373 |.392 [.420 |.465 |.536
.39 1210 |.244 |.274 |.301 326 [.349 |[.371 |.392 |.412 |.452 | 491 |. 568
.40 f.218 |.254 [.286 |.314 |.341 |.366 |.380 |.412 |.433 |.476 |.518 |.600
41 §225 | 263 207 (.328 |.357 |.383 |.408 |.432 |.455 |.501 1.545 |.634
L421233 |.279 [.310 |.342 [.373 |.401 |.427 [.453 |. 478 |.526 |.574 |.668
430241 |.282 321 [.356 |.380 |.418 |[.447 |.474 |. 501 1.553 |.604 |.703
.44 1240 1.202 (334 |.371 1.405 |.437 1.467 [.496 [.524 |.579 |.634 [.739

t For D/b less than 0.04, use of the a;

mption R=D is more convenient and more

accurate than interpolation in th. le.
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Table 18.— Uniform flow in trapezoidal channels by Manning’s
formula—Continued

Values of g

D/bt

8
=T
&
=
!

1.
66 |a2¢ | 541 |.653 |.750 |.858 |.951 |1.04 |1.13 (1.2l |L..37 |L.53 |L.85
'es Yaa1 [566 |.687 |.801 |.908 [t.01 [1.10 |1.20 [1.29 |1.47 ]1.64 |1.98
o lasy Lson |v22 842 1958 |07 [1.17 |1.27 [1.37 |1.56 [1.76 12.12
‘yala74 |617 |.757 |.887 [L.01 |1.13 124 [1.35 [1.45 |1.66 |1.87 |2.27
‘w V491 644 [793 1932 [1.07 [1.19 |1.31 |1.43 [L.55 [L77 198 12.41
‘76 L508 |.670 [.830 [.981 [L.12 |1.26 |1.39 (.51 [1.64 [1.88 (2,11 |2.57
‘w8525 |.698 [.868 [1.03 |1.18 |1.32 [1.46 |[1.60 [1.73 [1.08 |2.24 2.73
80 542 |.725 (906 (1.08 |1.2¢ (1.40 (.54 [1.69 [1.83 1210 1237 |2.90
‘a2 I 550 | 753 [.945 [1.13 [1.30 |1.47 |1.63 |1.78 1193 [2.22 (|2.51 13.07
‘e l576 |782 [.985 11,18 |1.36 |1.54 (171 [1.87 |2.03 [2.34 |2.65 |3.25
‘86 503 |.810 [1.03 [1.23 [1.43 |1.61 |L.79 [1.97 |2.14 [2.47 |2.80 |3.44
‘ss I 610 (839 (1,07 |1.29 |1.49 [1.69 [1.88 [2.07 [2.256 (2.60 |2.95 |3.63
90 Le27 |87t (L1 (134 |56 |1.77 (198 217 (2.36 [2.74 |3.11 13.83
‘92 Y645 898 |1.15 |1.40 11.63 [1.86 |2.07 [2.28 |2.48 |2.88 [3.27 |4.04
94662 028 j1.20 j1.46 [1.70 [1.94 [2.16 [2.38 [2.60 [3.03 |3.43 |4.25
‘o6 Leso |.960 (125 (152 [1.78 |2.03 |2.27 [2.50 |2.73 |3.17 |3.6l 14.48
‘os | 697 [901 [1.29 |1.58 [1.85 |2.11 [2.37 |2.61 |2.85 |3.33 [3.79 |4.70
100714 |1.02 |1.33 |1.64 [1.93 [2.21 [2.47 |2.73 |2.99 3.48 [3.07 |4.93
105 750 11.10 !1.46 !1.80 |2.13 |2.44 [2.75 [3.04 13.33 |3.90 14,45 15.55
1.10 |so2 |119 [1.58 |1.97 2,34 |2.69 |3.04 |3.37 13.70 |4.34 14.96 |6.21
1150846 (1,27 |1.71 [2.14 |2.56 [2.96 (3.34 13.72 [4.09 (482 |5.52 (6.91
120 891 [1.36 [1.85 (2,33 |2.79 |3.24 |3.68 |4.09 |4.50 |5.32 |6.11 |7.68
1.25 0936 [1.45 [1.99 |2.52 [3.04 [3.54 |4.03 |4.49 1495 1586 16.73 18.48
300 154 |214 (273 [3.30 [3.85 [4.39 [4.90 |5.42 [6.42 |7.39 |9.34
135 lio2 164 |220 |2.04 [3.57 j4.18 |4.76 |5.3¢ |5.90 [7.01 |8.10 110.2
Lao o7 |1.74 1245 (3.16 13.85 [4.52 (518 |5.80 |6.43 |7.65 18.83 |11.2
1454111, /1,84 (2.61 13.39 l4.15 14.88 [5.60 16.20 16.98 18.30 19.62 12.2

1 For D/b less than 0.04, use of the assumption R=D is more convenient and more
aceurate than interpolation in the table. ~



99

HYDRAULIC AND EXCAVATION TABLES

Table 18.—Uniform flow in trapezoidal channels by Manning’s
formula—Continued
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D is more convenient and more

1 For D/b less than 0.04, use of the agsumption R

accurate than interpolation in the table.
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Table 19.—Uniform flow in irapezoidal channels by Manning’s

formula
On I D f1
Db Values of T S z 3
[Pem—

z2=0 [z=Y | 2=V4 | z=34 | 2=1 |2=1Y4|2=1V4|z=134| z2=2 |z=214| 2=3 | z=4

.01 1146.7 1147.2 |147.6 [148.0) 1148.3 [148. 6 [148.8 [148. 9 1149, 2 [149. 5 1149.9 [150. 5
W02072.472973.4|73.7(740| 743 (745748749 |753,7561|763
.03 §47.6|48.2|48.6|49.0(49.3|49.5(49.8] 50.0 | 50.2 | 50.6 | 50.9 | 51.6
L04 | 35.3 | 35.8|36.3|36.636.9)|37.2|37.4|37.6|37.8|382]|386]39.3
.05 127.9|28.4)289129.229.5|20.8(30.0]30.2305)|30.8]|3L2 320
L06]123.023.5123.9)24.3|24.6[24.8125125.3)255|259)2.3]|27.1
L07]119.45 19.97) 20.4 | 20.8 | 2111 21.3 | 21.6 | 21.8 | 22.0 | 22.4 | 22.8 | 23.6
.08 | 16.82| 17.34| 17.73] 18. 13| 18.43| 18.70] 18.95| 19.18] 19.40( 19.82) 20.2 | 21.0
.09 | 14.78) 15.29( 15.72] 16.08| 16. 39| 16.66 16.91( 17. 14| 17,36 17.79{ 18,21} 19.04

151 8.32) 880 9.21) 9.57) 9.88 10.16] 10.42) 10.67) 10. 89 11. 35/ 11.80/ 12. 68
LA F 7,720 8.20[ 8.61) 8.96( 9.27] 9.55 9.81) 10.06| 10.29| 10.75 11.20| 12.09
LAT) 719 7.67) 8.08) 8.43) 8.74) 9.02) 9.28) 9.53] 9.77 10.23 10.68! 11.57
JABE 6.73) 7.200 7.61) 7.96| 8.27 8.55 8.81] 9.05 9.30] 9.74| 10.21) 11.11
JA9) 6.31) 6.78 7.18] 7.54) 7.85 8.13] 8.39 8.64) 8.88 9.35 9.80 10.70
W01 5,94 6.400 6.81) 7.16| 7.47) 7.75 8.01] 8.26 8.50 8.97 9.43| 10.33
L2 ) 5600 6.06) 6.47) 6.82 7.13) 7.41} 7.67) 7.92 8.16, 8.63 9.09| 10.00
L22) 530/ 575 6.16) 8.50{ 6.82| 7.10( 7.36 7.6} 7.86 833 8.79 9.70
231 5020 5.47) 587 6.220 6.53 6.81] 7.08 7.33 7.58 8.05 851 9.43
A 477 5.22) 5621 5.96) 6.27) €.56 6.82( 7.07 7.32) 7.79] 8.26] 9.18
W25 4.54) 4.98 5.38 5.73! 6.04| 6.32) 6.58 6.84| 7.08) 7.56) 8.03 895
26 432 4770 5.16( 551 5.82 610 6.37) 6.62 687 7.35 7.81 874
R1) 4.13) 4.57) 4.96] 531 5.62 5900 6.16) 6.42| 6.67 7.15 7.62 854
W28 ) 3.950 4.38) 4.77 5.12) 5.43; 571 5.98 6.23| 6.48/ 6.96] 7.43] 836
W29 3.78 4.21) 4.601 4.95 525 5.54] 581 6.06 6.31 6.79) 7.26 819
.30 F 3.62 4.05 4.44] 4.78) 5.09| 538 5.64) 590 6.15 6.63; 7.10| 8.04
L3170 3.48 3.90] 4.29| 4.63) 4.94) 523 5.49| 575 6.00, 6.48 6.96/ 7.89
.32 3.34 3.76 4.15 4.49) 4.80| 508 5.35 5.61) 5.8 6.34] 6.82 7.75
L33 ) 3.21) 3.64) 4.02) 4.36] 4.67| 4.95 5.22) 548 573 6.21] 6.69 7.62
L34 F 3.00 3.51 3.89 4.23| 4.54 4.83| 509 535 5.60 6.09 6.56 7.50
L35 | 2,98 3.40| 3.78 4.12) 4.43| 4.71) 4.98 5.23 549 597 6.45 7.39
L36 ) 2.88] 3.291 3.67| 4.01) 4.32) 4.60] 4.87| 5.12] 538/ 586/ 6.34) 7.28
L3V 278 319 3.56 3.90 4.21] 4.49 4.76 502 5.27 576 6.24 7.18
L3811 2,68 3.09 3.47) 3.81| 4.11| 4.40| 4.67) 4.92) 517 566 6.14] 7.08
.39} 259 3.00 3.37) 3.7 4.02 4.30] 4.57| 4.83 5.08 5.57 6.05 6.99
A0 251 2.92] 3.290 3620 3.93 421 4.48 474 499 548 596 691
410 2.43) 2,84 3.20] 3.54| 3.85 4.13| 4.40, 4.66] 4.91] 5.40| 5.88 6.83
A2 2.36] 2.76) 3.13] 3.46] 3.77| 4.05 4.32) 4.58) 4.83 532} & 80] 6.75
431 2,29 2,68 3.05 3.38 3.69] 3.97| 4.24] 4.50 4.76] 525 573 6.67
440 02,220 2,611 2980 3.310 3.620 3.900 4.171 4.43] 4.68 517 5. 66] 6. 60

L For D/b less than 0.04, use of the assumption R=D is more convenient and more
accurate than interpolation in the table.



101

54
47
41
5
29
24
14
04
87
80
73
66
60
54
49
44
39
34
30
26
22
18
14
11
07
04
01
99
96
93
87
82
76
72
68
64
60
57
53
51
48
45
43
40

y Manning’s

formula—Continued
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Table 19.—Uniform flow of trapezoidal channels b
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Table 19.— Uniform flow of trapezoidal channels by Manning’s
formula—Continued

Oon 10 B [
Db Values of 7gin
t——b——
=0 | 2= | 2=Y% | 2=3 | 2=1 |2=1Y|2=114|z2=1%| 2=2 |2=2)4| =3 | z=4
1.7 | .312 | .61 .838 1.119] 1.396| 1.666( 1.928) 2,19 | 2.44 | 2.93| 3.42) 4.38
1,80 } .298 546] .820| 1.101|. 1. 377| 1.646| 1.905 2.17 | 2.42 | 2.91] 3.40| 4.36
1,85 ] .286 531 .804| 1.083| 1.359 1.628| 1.890f 2.15 | 2.40 | 2.90| 3.38/ 4.34
1,90] .275 517| .788| 1.067 1.342| 1.610| 1.872/ 2.13 | 2.38 | 2.88 3.37 4.33
1,95 | . 264 504| .773] 1.051 1.326| 1.504 1.856| 2.11 | 2.36 | 2.86 3.35 4.31
2.00 ) .254 491| .760| 1.036| 1.310] 1.578 1.840( 2.10 | 2.35 | 2.84| 3.33| 4.29
2.10 | . 236 469 .734| 1.000( 1.282| 1.549| 1.811| 2.07 | 2.32 | 2.81| 3.30| 4.26
2.20 | .219 448 .711) .984] 1.256| 1.523| 1.784| 2.04 | 2.29 | 2.70| 3.27| 4.24
2.30 § . 206 430| .690| .962| 1.233| 1.499 1.760] 2.02 | 2.27 | 2.76 3.25 4.21
2.40 | (1919 .413| .671) .941| 1.212) 1.477) 1.737| 1.993j 2.24 | 2.74] 3.23) 4.19
2.50 | .1800| .3908| .653| .922 1.192 1.457| 1.717) 1.972) 2.22 | 2.72 3.21| 4.17
2.60 | .1693| .383| .637| .905| 1.174| 1.438| 1.698| 1.954 2.21 | 2.70| 3.19} 4. 15
2.70 | .1597] .371| .623] .889| 1.157| 1.422| 1.681| 1.937/ 2.19 | 2.68 3.17 4.13
2.80 | .1508 .350) .609] .874| 1.142| 1.406 1.665| 1.920| 2.17 | 2.67| 3.15 4. 11
2.90 | .1427| .348| .596| .861| 1.128( 1.391 1,650 1.905/ 2.16 | 2.65 3.14 4.10
3.00 | .1354/ .338 .585 .848| 1.114 1.377| 1.636 1.8911 2.14 } 2.64 3.12| 4.08
3.20 | .1223 .320| .563| .825, 1.090| 1.353| 1.611 1.865 2.12 | 2.61| 3. 10| 4.06
3.40 | (1111 .305| .545| .805 1.069| 1.331| 1.580| 1.843| 2.09 | 2.50) 3.07 4. 03
3.60 | 1015 .201| .520| .787| 1.050{ 1.312| 1.569 1.823| 2,07 | 2.57| 3.05 4. 01
3.80 | .0932 .279 .514| .771| 1.033] 1.294) 1.552| 1.805| 2.06 | 2.55 3.04 4.00
4.00 ] .0859| .268 .501| .757| 1.019| 1.279| 1.536 1.790; 2.04 | 2.53| 3.02 3. 98
4.50 | .o711| 245 .474] .727| .987| 1.246| 1.502 1.756 2,01 | 2.50( 2.98 3. 94
5.00 | .0601, .228 .453| .704] .962 1.220| 1.476| 1.720 1.979 2.47| 2.96/ 3. 92
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Table 20.—Values of ¢, for use in the formula for normal

depth in channels of infinite width, D,=c.g"
(g=discharge per foot of width)
n
\ 010 H11 013 013 H14 H18 0175 020
3
.00001 | 1,573 1. 666 1,756 1.841 1.925 | 2.007 | 2.201 2.385
.00002 | 1.278 1.353 1. 426 1. 496 1.564 | 1.630 {1,788 1,937
00003 | 1,131 1.198 1. 262 1.324 1.385 | 1.443 | 1.583 1,715
00004 | 1.038 1.099 1.158 1.215 1.270 | 1.324 | 1.452 1. 573
. 00005 L9707 | 1.028 1.083 1.136 1.188 | 1.238 | 1.358 1.471
. 00006 .9101 L9731 1.025 1. 076 1125 | 1.172 {1.286 1.393
. 00007 L8775 . 9202 L9790 | 1.027 1.074 §1.119 | 1.228 1.330
. . 8431 . 8927 . 9405 L9868 | 1.032 | 1.075 | 1.179 1,278
. 00009 .8138 . 8617 . 9079 . 9525 .9958 { 1.038. | 1.139 1.233
0001 . 7885 . 8349 .8796 .9229 .9649 1 1,006 | 1,103 1.195
. 0002 . 6404 . 6781 L7145 . 7496 .7837 | .8168 | .8960 L9707
0003 L5671 . 6005 . 6326 . 6638 L6040 | 7233 1 .7934 . 8595
. 0004 ~8202 . 5508 . 5803 . 6089 . 63 .6635 | .7278 . 7886
+ 0005 . 4865 . 5152 5428 . 5695 L5954 | .6205 | .6807 . 7374
. 0008 . . 4877 . 5139 . 5301 .5637 | .5875 | .6444 . 6982
0007 4398 . 4657 . 4906 . 5148 .5382 | .5609 | .6153 .
.0008 4225 .4474 L4714 . 4946 L5171 1 .5389 | .5911 . 6404
. 0008 4079 . 4319 4550 4774 .4991 | .5202 | .5706 . 6182
. 001 . 3952 .4184 L4409 .4625 .4836 | .5040 | .5520 . 5990
+ 002 .3210 . 3399 . 3581 . 3787 L3028 | .4094 {1 .4401 . 4865
.003 . 2842 . 3009 .3171 .3327 L3478 1 .3625 | .3976 . 4308
» 004 . 2607 . 2761 . 2909 . 3052 L3190 | .3325 | .3647 . 3952
+ 005 . 2438 . 2582 L2720 . 2854 L2084 { .3110 | .3411 . 3696
+006 . 2309 . 2444 . 2576 . 2702 L2825 1 .2944 | .3230 . 3499
007 . 2204 . 2334 . 2459 . 2580 .2697 | .2811 | .3084 .3341
<008 .2118 . 2242 . 2362 2479 L2501 | ,2701 ] .2063 .3210
- 009 . 2164 . . 2393 L2501 § .2607 | .2860 . 3008
01 . 1981 . 2007 . 2210 . 2318 A4 L2526 | L2771 . 3002
02| 1609 . 1703 1795 . 1883 L1969 | 2052 | .2261 . 2438
+03 . 1424 . 1508 . 1589 . 1667 1743 | . 1817 | .1993 2159
<04 . 1307 .1384 . 1458 1529 L1599 | .1667 | 1828 1981
«05 L1222 . 1204 . 1363 1430 L1495 1 .1559 ¢ . 1710 1862
<08 1157 . 1225 L1291 L1354 L1416 1 L1476 | L1619 L1754
N7 . 1105 L1170 L1232 .1203 L1352 | L1409 | . 1546 . 1674
.08 . 1061 L1124 1184 L1242 L1299 | L1354 1485 . 1609
<09 . 1025 . 1085 L1143 1199 L1254 1307 | .1433 L1553
51 .0993 . 1051 . 1107 . 1162 L1215 | 1266 | . 1389 . 1505
o2 . 0806 . 0854 . 0899 0944 L0987 | .1028 | .1128 L1222
3 0714 . 0756 . 0796 . 0836 L0874 1 ,0011 | .0999 . 1082
4| .0655 . 0693 L0731 . 0767 L0801 | , 083 . 0016 . 0993
.5 L0612 . 0649 . L0717 L0750 | .0781 | .0857 . 0928
N . 0580 . 0614 . 0647 . 0679 L0710 | .0740 | .0811 . 0879
.1 . 0554 . 0586 L0618 . 0648 L0678 1 .0706 | 0775 . 0839
.81 .0532 . 0563 . 0593 . 0623 L0651 | .0678 | .0744 . 0806
.9 . 0513 . 0544 . 0573 . 0601 . .0655 | .0718 .0778
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Table 20.—Values of ¢, for use in the formula for normal
depths in channels of infinite width, D,=c.g3"—Continued

n
\ 0225 025 0275 080 085 040 045 H50
8
.00001 | 2.559 2.726 2.887 3.041 3.336 13.614 |3.870 4.132
.00002 | 2.079 2.214 2.345 2.470 2.710 | 2.936 |3.151 3.356
.00003 | 1.841 1.961 2.076 2.187 2,399 | 2.599 | 2790 2.972
. 1.688 1.799 1.904 2.007 2.201 | 2.385 | 2.550 2.728
.00005 | 1.579 1.682 1.781 1.877 2,058 |2.230 | 2.393 2. 550
. 00006 | 1.495 1.593 1.686 1.777 1.949 | 2.111 | 2.266 2.414
.00007 | 1.427 1.521 1.610 1. 696 1.861 | 2.016 | 2.164 2. 305
.00008 | 1.371 1.461 1. 547 1.630 1.788 | 1.937 | 2.079 2.214
.00009 | 1.324 1.410 1.493 1.573 1.726 | 1.870 | 2.007 2.137
L0001 | 1.283 1.366 1.447 1.524 1.672 | 1.811 |1.944 2.071
0002 | 1.042 1.110 1.175 1.238 1.358 | 1.471 | 1.579 1.682
.0003 | .0225 .9827 | 1.041 1.096 1.203 | 1.303 | 1.398 1.489
<0004 | 8462 L9014 .9545 t 1.006 1.103 | 1.195 {1.283 1.366
L0005 | 7014 . 8431 .8928 .9405 | 1.032 [ 1.118 | 1.200 1.278
L0006 | 7493 . 7982 . 8452 . 8905 .9768 1 1.058 | 1.136 1,210
. 0007 L7154 . 7621 . 8070 . 85602 .9326 § 1.010 | 1.084 1.155
L0008 | 6873 L7322 7753 . 8168 .8 L9707 1 1.042 1.110
L0009 | 6635 N( . 7484 . 7885 .8649 | . 9370 | 1.006 1.071
L0011 6428 . 6848 . 7251 . 7639 .8380 | .9079 ) .9744 | 1.038
002 | 5221 . 5562 5890 . 8205 .6806 | .7874 | .7914 . 8431
003 4623 . 4925 .5215 5494 6027 | .6530 | .7008 . 7465
0041 4241 L4518 4784 5040 .5520 | .5990 | .6428 . 6848
005 | 3967 . 4225 4474 L4714 L5171 | .5602 | .6012 . 6404
<006 . 37556 . 4000 . 4236 4463 .4805 | .5304 | .b5692 . 6064
.007 | 3586 . 3820 L4044 +4261 L4674 | 5064 | .5435 . 5790
L008 [ 3445 . 3670 . 3886 . 4094 .4491 | .4865 | .5221 . 5562
009 | 3325 . 3542 . 3751 . 3952 .4335 | .4696 | .5040 . 5369
JO1 | 3222 . 3432 . 3634 . 3829 .4200 | .4550 | .4883 .5202
W02 .2788 . 2760 . 2952 .3110 L3411 | .3696 [ .3967 . 4225
.03 | .2317 . 2468 . 2614 . 2754 .3021 | .3273 | .3512 3741
04| L2126 .2 . 2398 . 2526 L2771 .3002 | .3222 . 3432
<06 1988 .2118 2242 . 2362 L2501 | .2808 | .3013 . 3210
.06 | .1882 . 2005 L2123 .2237 .2453 | . 2658 | .2853 . 3039
W07 1797 L1914 L2027 . 2136 .2343 | .2538 | .2724 . 2002
08| L1727 . 1839 . 1947 . 2062 L2251 | 2438 | .2616 . 2788
.08 | .1667 L1775 . 1880 . 1981 2172 | .2354 | .2526 . 2691
1] .1615 L1720 .1821 .1919 L2105 | . 2447 .
.2 1812 L1397 . 1479 . 1669 L1710 | L1852 | L1988 L2118
. .1161 L1237 .1310 . 1380 . 1514 1640 1 .1760 18758
4| .1085 L1135 . 1202 . 1266 L1388 | .1505 | .1615 L1720
5| .0006 . 1061 L1124 1184 L1208 | . 1407 1510 . 1609
.81 .0043 . 1005 . 1064 1121 .1230 | .1332 1430 1523
L7 .0801 . 0959 .1018 1070 1174 | 1272 1 .1365 1454
.8 .0865 .0922 . 0976 .1028 L1127 | L1222 L1312 L1397
. . 0835 . 0890 . 0942 . 0003 . 1088 1180 | .1266 L1349
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Table 20.—Values of ¢. for use in the formula for normal
depth in channels of infinite width, D,=c.¢3*—Continued

n
\ 0565 060 085 070 075 100 425 150 175
8
.00001 | 4.375 14.610 | 4.837 15056 | 5270 [6.263 | 7.160 | 7.988 8.762
.00 3.554 |3.744 13.920 14107 14.281 | 5.087 15816 | 6.488 7.117
.00003 | 3.147 | 3.315 [ 3.479 | 3.637 [3.790 | 4.505 | 5.150 | 5.745 6. 302
,00004 | 2,887 1 3.041 }3.191 13.336 |3.477 |4.132 |4.724 | 6.270 5.781
.00005 | 2.700 | 2.844 [ 2984 |3.120 | 3.252 | 3.865 | 4.418 | 4.929 5. 407
.00008 | 2.556 | 2.603 |2.825 | 2.954 | 3.079 | 3.659 | 4.183 | 4,667 5.119
L00007 | 2440 12,571 {2698 |2.820 |2940 |3.493 |3.99¢ | 4.456 4.887
.00008  2.345 | 2.470 | 2.592 | 2.710 | 2824 | 3.356 | 3.837 | 4.281 4.696
L00009 | 2.263 | 2,385 | 2.502 | 2.616 |2.726 |3.240 |3.704 | 4.132 4.533
L0001 2,193 | 2.310 | 2.424 | 2.534 |2.641 ] 3.130 |3.589 | 4.004 4,391
L0002 1 1.781 | 1.877 11.969 ) 2.068 | 2145 | 2.560 | 2.915 |} 3.262 3. 567
.0003 [ 1.677 .662 | 1.743 | 1.823 | 1.900 | 2.258 | 2.581 | 2.879 3.158
L0004 | 1.447 ] 1.624 | 1.599 11.672 [1.743 {2071 |2.368 | 2.641 2.897
.0005 ) 1.358 | 1.426 }1.486 | 1,564 | 1.630 | 1.937 | 2.214 | 2.470 2.710
L0006 [ 1.281 | 1.350 | 1.416 11.480 | 1.543 | 1.854 |2.006 | 2.339 2. 565
L0007 | 1.223 | 1.289 | 1.352 (1.414 | 1.473 | 1.751 | 2.002 | 2.233 2,450
L0008 | 1,175 §1.238 | 1.299 |1.368 | 1.416 | 1.682 {1.923 |2.146 2.353
L0000 | 1,134 | 1.195 | 1.254 [ 1.311 | 1.366 | 1.624 | 1.856 | 2.071 2.272
001 (1.099 |1.158 |1.216 11.270 | 1.324 |1.578 |1.799 { 2.007 2.201
L002 | .8927 | .9405| .0868 | 1.032 | 1.075 | 1.278 | 1.461 | 1.630 1.788
L0083 [ 7004 | .8328 | .8738 9135 0521 | 1.131 [1.294 | 1.443 1.583
- 004 7251 | .7639 | .8015 8380 | .8734]1.038 | 1.187 | 1.324 1.452
005 1 .6781 7145 | . 7496 78371 .8168 | .9707 | 1.110 | 1.238 1.358
»006 6420 6764 | L7097 7420 | .7734{ .9191 | 1.051 1} 1.172 1.286
007 6130 | .6459 | .6777 7085 | .7384 | .877511.003 | 1.119 1.228
008 .58%0| .6205] .6510) . . .8431 | .9638 | 1.075 1.179
.009 | .5685) .5990 | .6 6570 | .6848 | .8138 | .9304 | 1.038 1.139
.01, 5508 5803 | .6080) .6366| .6635) .7835) .9014 | 1.006 1.103
.02 4475 4714 | .4946 | .5171 [ .5380 | .6404 | .7322 | .8168 . 8060
.03 3962 4174 | .4379| .4578 | .4772 | 5671 6483 | . 7233 L7934
. . 3634 38: L4017 | 4200} .4377{ .5202 5947 { . 6636 L7218
.05 | 3399 3581 | .3767 | .3928 | .4004 4865 | .5562 | .6205 . 6806
.08 3218 3390 | .3557 3719 | .3876 | 4606 5266 5875 6444
07 3072 3237 { .3396 3551 { .3701 | .4398 5028 | . 5609 6153
.08 2052 | .3110 | .3263 | 3411 .3555( .4225 4831 | .5389 5911
. 2849 | .3002| .3150( .3203 | .343 . 4079 . 5202 5706
o1 2761 | . 2909 30521 .3100 | .3325) .3952| .4518 5040 5529
N 2242 2362 2479 { .2501 [ .2701 | .3210 3670 4094 4491
.3 1986 2092 | .2195 | .2205| .2392 | .2842 3249 3625 3976
od 1821 1919 2013 | .2105 | .2194 | .2607 2981 3325 3647
.5 1703 1795 1883 | .1960 1 .2052 | .2438 2788 3110 3411
.6 1613 1609 1783 1864 | 1943 | .2309 2639 2044 3230
. 1540 1622 1702 .1780 ) .1855) .2204 | .2520 2311 3084
.8 1479 | 15591 .1635| .1710} .1782 2118 2421 | . 2701 2063
. 1428 | .1505 | .1579 ( .1650 1720 2337 7 . 2860
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Table 21.—Uniform flow in circular seciions flowing partly full
d=Depth of flow
D=Diameter of pipe
A=Area of flow
E=Hydraulic radius

Q=Discharge in second-feet by Man-

ning’s forrrula
n=Manning’s coefficient

S=8lope of the channel bottom and of

the water surface

4 A R Qn Qn d A R an Qn

D Dz D DS ¢nsia |l D i D |[DnsE| dnsie
0,01 | 0.0013 | 0.0066 |0.00007 15.04 0.51 | 0.4027 | 0.2531 0.239 1. 442
0.02 | .0037 | 0.0132 |0.00031 10. 57 0.52 | 0.4127 | 0.2562 | 0.247 1.415
0,03 | 0.0069 | 0.0197 |0.00074 8. 56 0.53 | 0.4227 | 0.2592 0. 255 1. 388
0.04 | 0.0105 | 0.0262 |0.00138 7.38 0,54 | 0.4327 | 0.2621 0.263 1. 362
0,05 | 0.0147 | 0.0325 |0.00222 6. 55 0,55 | 0.4426 | 0.2649 | 0.271 1. 336
0.08 | 0.0192 | 0.0389 |0.00328 5.95 0.56 | 0.4526 | 0.2676 | 0.279 1.311

, 0.0242 | 0.0451 (0. 00455 5.47 0.57 | 0.4625 | 0.2703 { 0.287 1. 286
0,08 | 0.0294 | 0.0513 |0.00604 5.09 0, 0.4724 | 0.2728 [ 0.295 1.262
0, 0.0350 § 0.0575 |0.00775 4.76 0.59 | 0.4822 | 0.2753 | 0.303 1.238
0,10 | 0.0409 | 0.0635 |0. 00967 4.49 0.60 | 0.4920 | 0.2776 | 0.311 1.215
0,11 | 0.0470 | 0.0695 |0.01181 4.25 0.61 | 0.5018 | 0.2799 | 0.319 1.192
0,12 ) 0.0534 | 0.0755 10.01417 4.04 9,62 | 0.5115 | 0.2821 0. 327 1.170
0.13 } 0.0600 | 0.0813 (0.01674 3.86 0,83} 0.5212 | 0.2842 | 0.335 1.148
0,14 | 0.0668 | 0.0871 10.01952 3.69 0.64 | 0.5308 | 0.2862 | 0.343 1.126
0,15 7 0.0739 | 0.0929 | 0.0225 3.54 0,65 | 0.5404 | 0.2882 | 0.350 1.105
0,16 | 0.0811 | 0.0985 | 0.0257 3.41 0.66 | 0.5499 | 0.2900 | 0.358 1.084
0,17 | 0.0885 | 0.1042 | 0.0291 3.28 0,67 ) 0.5594 | 0.2917 | 0.366 1.064
0,18 | 0.0961 | 0.1097 | 0.0327 3.17 0,68 | 0.5687 | 0.2933 | 0.373 1.044
0,19 | 0.1039 | 0.1152 | 0.0365 3.06 0,69 | 0.5780 | 0.2948 | 0.380 1.024
0.20 | 0.1118 | 0.1206 | 0.0406 2.96 0,70 | 0.5872 | 0.2962 | 0.388 1,004
0,21 ) 0.1199 | 0.1259 | 0.0448 2.87 0,711 0.5964 | 0.2975 | 0.395 0. 985
0,22 | 0.1281 | 0.1312 | 0.0492 2.79 0,72 | 0.6054 | 0.2987 [ 0.402 0. 965
0,23 | 0.1365 | 0.1364 | 0.0537 2.71 0,73 | 0.6143 | 0.2098 | 0.409 0. 947
0,24 | 0.1449 | 0.1416 | 0.0585 2.63 0,74 | 0.6231 | 0.3008 | 0.416 0.928
0,25 | 0.1535 { 0.1466 | 0.0634 2. 56 0.75 ( 0.6319 | 0.3017 { 0.422 0. 910
0,26 | 0.1623 | 0.1516 | 0.00686 2.49 0,76 | 0.6405 | 0.3024 | 0.429 0.891
0,27 | 0.1711 | 0,1566 | 0.0739 2.42 0,71 | 0.6489 | 0.3031 0.435 0.873
6.28 | 0.1800 | 0.1614 | 0.0793 2.36 0,78 | 0.6573 | 0.3036 | 0.441 0. 856
0.29 | 0.1890 | 0.1662 | 0.0849 2.30 0,79 | 0.6655 | 0.3039 | 0.447 0.838
0.30 | 0.1982 | 0.1709 | 0.0907 2.25 0.80 | 0.6736 | 0.3042 | 0.453 0.821
0,31 i 0.2074 | 0.1756 | 0.0966 2.20 0,81 | 0.6815 | 0.3043 | 0.458 0. 804
0,32 | 0.2167 | 0.1802 | 0.1027 2.14 0,82 | 0.6893 | 0.3043 | 0.463 0.787
0.33 | 0.2260 | 0.1847 | 0.1089 2.09 0,83 | 0.6069 | 0.3041 | 0.468 0.770
0.34 | 0.2355 | 0.1891 | 0.1153 2.05 0.84 | 0.7043 | 0.3038 [ 0.473 0.753
0,35 | 0.2450 | 0,1935 | 0.1218 2.00 0,85 ] 0.7115 § 0.3033 0.477 0.736
0,36 | 0.2546 | 0.1978 | 0.1284 1.958 || 0.86 | 0.7186 | 0.3026 | 0.481 0.720
0,37 | 0.2642 | 0.2020 | 0.1351 1.915 || 0.87 | 0.7254 | 0.3018 | 0.485 0.703
0.38 | 0.2739 | 0.2062 | 0.1420 1.875 || 0.88 | 0.7320 | 0.3007 | 0.488 0. 687
0,39 | 0.2836 | 0.2102 | 0.1490 1.835 || 0.80 | 0.7384 | 0.2995 | 0.491 0. 670
0,40 | 0.2934 | 0.2142 | 0.1561 1.797 || 6,90 | 0.7445 } 0.2980 | 0.494 0. 654

.41 | 0.3032 | 0.2182 | 0.1633 1.760 |} 0.91 | 0.7504 | 0.2963 | 0.496 0. 637

L 42 | 0.3130 | 0.2220 | 0.1705 1.724 || 0.92 | 0.7560 | 0.2944 | 0.497 0. 621

3 0.3229 | 0.2258 | 0.1779 1.689 1) 0.93 ; 0.7612 | 0.2021 | 0.498 0.604
0,44 | 0.3328 | 0.2295 | 0.1854 1.655 || 0.94 | 0.7662 | 0.2895 | 0.498 0. 588
0.45 | 0.3428 | 0.2331 | 0.1929 1.622 || 0.95 | 0.7707 | 0.2865 | 0.498 0. 571
0,46 | 0.3527 | 0.2366 | 0.201 1.590 (! 0.96 | 0.7749 | 0.2829 | 0.496 0. 553
0.47 | 0.3627 | 0.2401 | 0.208 1. 559 97 | 0.7785 | 0.2787 | 0.494 0. 535
0.48 | 0.3727 | 0.2435 | 0.216 1.530 |) 0.98 | 0.7817 | 0.2735 | 0.489 0.517
0.49 | 0.3827 | 0.2468 | 0.224 1.500 || 0.99 | 0.7841 | 0.2666 | 0.483 0. 496
0,50 | 0.3927 | 0.2500 | 0.232 1.471 (| 1,00 | 0.7854 | 0.2500 | 0.463 0.463
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Table 22.—Velocily head and discharge at critical depths and
static pressures in circular conduits partly full

D=Diameter of circle.

'

d=Depth of water. | ———

h~=Velocity head for a critical depth of d. 1 ]

Q=Discharge when the critical depth is d. !

P=pressure on cross section of water prism Q }
in cubic units of water. To get P in | 1
pounds, when d and D are in fect, 1 >
multiply by 62.5. ] !

1 !

I U JI)
alm o Pld|lm|@|Pldl bl 0P
D D D3 D D D D3 n D D D3 D3
1 2 3 4 1 2 3 4 1 2 3 4

2258 arssS=
&
o
&

. . . 2.6656 | .
L1411 | 8240 | 0434 1| 71| . 3286 |2.7414 | L1875

.2 4259 | .0190 | .60 | . 2511 |1.9773 | ,1276 || .93 | . 7459 [5. 2726 3384
. 1002 | .4571 | .0207 || .61 | .2572 (2.0400 | .1326 || . 8065 15. 5183 3460

. BN .02 . 2635 12 . . . X .
.30 .1081 | .5225 | .0255 || .63 | .2699 |2.1716 | .1428 || .96 | .9885 |6.1787 | .3615

.31 | 1121 | 5568 | .0266 || .64 | .2765 (22386 | .1481 || .97 [1.1410 6. 6692 { .3602
.32 | (1161 | .5921 | 0287 || .65 | .2833 (2.3067 | .1534 || ,98 |1.3958 |7.4063 | .3770
.33 | . 1202 | .6284 | . 0309 || .68 | .2002 12.3760 ; . 1589 || .99 |1.9700 [8.8263 | .3848
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Table 238.— Uniform flow in horseshoe sections flowing partly full
d=Depth of flow

D=Diameter

A=Area of flow
R=Hydraulic radius

Q=Discharge in second-feet by Man-
ning’s formula
n=Manning’s coefficient.
S=Slope of the channel bottom and of
the water surface

® see®s .-.0.6.0!6‘&

Y Y Y Y
»EERS E2IER 288=

.4
&F
- .
s

-
L=
@

A R Qn Qn d A R Qn Qn
D D | D¥3SVz| denssie D D? D | D8iSIs| dessis
0.0019 | 0.0066 | 0.00010| 21.40 0.51 | 0.4466 | 0.2602 | 0. 2705 1,629
0.0053 | 0.0132 | 0.00044| 14.93 9,52 | 0.4566 | 0.2630 | 0.2785 1. 593
0.0097 | 0.0198 | 0.00105( 12.14 8,53 | 0.4666 | 0.2657 | 0.2866 1.558
0.0150 | 0.0264 | 0.00198) 10.56 0, 0.4766 | 0.2683 | 0.2046 1.524
0.0209 1 0.0329 | 0.00319{ 9.40 0,55 | 0.4865 | 0.2707 | 0.303 1.490
0.0275 | 0.0394 | 0.00473| 8.58 .56 | 0.4965 | 0.2733 | 0.311 1,458
0.0346 | 0.0459 | 0.00660| 7.92 0.57 | 0.5064 | 0.2757 | 0.319 1,427
0.0421 | 0.0524 | 0.00876| 7.37 0, 0.5163 | 0.2781 | 0.327 1,397
0.0502 | 0.0590 | 0.01131| 6.95 0.59 | 0.5261 | 0. 0. 335 1.368
0.0585 | 0.0670 | 0.01434 6.66 0. 0.5359 | 0.2824 | 0.343 1.339
0.0670 | 0.0748. | 0.01768] 6.36 0.61 | 0.5457 | 0.2844 | 0.351 1.310
0.0753 | 0.0823 | 0.02117] 6.04 0,62 | 0.5555 | 0.2864 | 0.359 1,283
0.0839 | 0.0895 | 0.02495| 5.75 0.63 | 0.5651 | 0.2884 | 0.367 1,267
0.0925 | 0.0964 | 0.02890 5.47 .64 | 0.5748 | 0.2902 | 0.374 1,231
0.1012 | 0.1031 | 0.0331 5.21 0.65 | 0.5843 | 0.2920 | 0.382 1. 206
0.1100 | 0.1097 | 0.0375 4.96 0.66 | 0.5038 | 0.2037 | 0.390 1.181
0.1188 | 0.1161 { 0.0420 4.74 0,67 | 0.6033 | 0.2953 | 0.398 1.157
0.1277 | 0.1222 | 0.0467 4.52 9,68 | 0.6126 | 0.2067 | 0.405 1.133
0.1367 | 0.1282 | 0.0516 4.33 0,68 | 0.6219 | 0.2981 | 0.412 1.109
0.1457 1 0.1341 | 0.0567 4.15 0.70 | 0.6312 | 0.2994 | 0.420 1.087
0.1549 | 0.1398 | 0.0620 3.98 0.71 | 0.6403 | 0.3006 | 0.427 1.064
0.1640 | 0.1454 | 0.0674 3.82 0.72 | 0.6493 | 0.3018 | 0.434 1. 042
0.1733 | 0.1508 | 0.0730 3.68 0.73 | 0.6582 | 0.3028 | 0.441 1.021
0.1825 | 0.1560 | 0.0786 3.53 0.74 | 0.667t | 0.3036 | 0.448 1.000
0.1919 | 0.1611. | 0.0844 3.40 0.75 | 0.6758 | 0.3044 | 0.454 0.979
0.2013 | 0.1662 | 0.0904 3.28 0.76 | 0.6844 | 0.3050 | 0.461 0. 958
0.2107 | 0.1710 | 0.0965 3.17 0.77 | 0.6029 | 0.3055 | 0.467 0.938
0.2202 | 0.1758 | 0.1027 3.06 0.78 | 0.7012 | 0.3060 | 0.473 0. 918
0.2297 | 0.1804 | 0.1090 2.96 |l 0,79 | 0.7094 | 0.3064 | 0.479 0. 898
0.2393 | 0.1850 | 0.1155 2.86 0.80 | 0.7175 | 0.3067 | 0.485 0.879
0.2489 | 0.1805 | 0.1220 2.77 0.81 | 0.7254 | 0.3067 | 0.490 0. 860
0.2586 | 0.1938 | 0,1287 2,69 0,82 | 0.7332 | 0.3066 | 0.495 0. 841
0.2683 | 0.1981 | 0.1355 2,61 .83 | 0.7408 | 0.3064 | 0.500 0. 822
0.2780 | 0.2023 | 0.1424 2.53 0,84 | 0.7482 | 0.3061 | 0.505 0. 804
0.2878 | 0.2063 | 0.1493 2.45 0,85 | 0.7554 | 0.3056 | 0. 509 0.786
0.2975 | 0.2103 | 0.1563 2.38 0.86 | 0.7625 | 0.3050 | 0.513 0. 76%
0.3074 | 0.2142 | 0.1635 2.32 0,87 | 0.7693 | 0.3042 | 0. 517 0. 750
0.3172 | 0.2181 | 0.1708 2,25 0.88 | 0.7759 | 0.3032 | 0.520 0.732
0.3271 | 0.2217 | 0.1781 2.19 0.89 | 0.7823 | 0.3020 | 0.523 0.714
0.3370 | 0.2252 | 0.1854 2.13 0,90 | 0.7884 | 0.3005 | 0. 526 0. 696
0.3469 | 0.2287 | 0.1928 2.08 0.91 | 0.7943 | 0.2088 | 0.528 0. 678
0.3568 | 0.2322 | 0.2003 2.02 0.92 | 0.7999 | 0.2969 | 0.529 0. 663
0.3667 | 0.2356 | 0.2079 1.973 {| 0.93 | 0.8052 | 0.2047 | 0.530 0. 643
0.3767 | 0.2390 | 0.2156 1.925 || 0.94 | 0.8101 | 0.2922 | 0.530 0. 625
0.3867 | 0.2422 | 0.2233 1.878 0.95 | 0.8146 | 0.2803 | 0.529 0. 607
0.3966 | 0.2454 | 0.2310 1.832 || 0.96 | 0.8188 | 0.2858 | 0.528 0. 589
0.4066 | 0.2484 | 0.2388 1.788 || 0.97 | 0.8224 | 0.2816 | 0.525 0. 569
0.4166 | 0.2514 | 0. 2466 1.746 0.98 | 0.8256 | 0.2766 | 0.521 0. 550
0.4266 | 0.2544 | 0.2545 1.705 || 0.99 | 0.8280 | 0.2686 | 0.513 0.527
0.4366 | 0.2574 | 0.2625 1.667 || 1.00 | 0.8293 | 0.2538 | 0. 494 0.494
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Table 24.—Velocity head and discharge at critical depths and
static pressures in horseshoe conduits partly Jull

D=Diameter of borseshoe. b S
d=Depth of water. ]
A~—=Velocity head for a critical depth of d. l
Q=Discharge when the critical depth is d. - g
P=Pressure on cross section of water prism  { T
in cubic units of water. To get P in 1 1
pounds, when d and D are in feet, mal- § 1
tiply by 62.5. 1 3
t
1 |
: 3
N S o ==
f Q088694 ¥
— 0.8230 —>i
41k | Q@ P Hd}h | @[ P hd!l bk | Q| P
D| D | D¥% | DS | D| D | D¥ | D D| D | D% | D¢
1 2 3 4 1 2 3 4 1 2 3 4
01 0009 | .0000 | .35 | . 1472 | .8854 | . 0449 | .69 | .3362 12,8922 ; .1999
. 0067 | . 0035 | . 0000 || . 1518 | . 9296 | . 0473 || .7 3443 12,9702 | . 2062
. 0100 [ .0079 | .0Q0t (I 8% | .1663 | .9746 [ .0503 || .71 | .3523 [3.0499 | .2125
. 0134 | . 0139 | . 0002 || .38 | .1609 (1.0205 | .0540 || .72 | .3615 (3.1311 | .2190
.05 | 0168 | . 0217 | .0004 || .39 | .1655 (1.0673 | .0572 ;| .78 | .3707 |3.2140 | .2255
.06 | .0201 | .0312 | .0007 |l .40 | .1702 |1.1148 | . 0605 (| .74 | .3802 |3.2987 | .2321
071 .0235 ) .0425 1 . 0010 | , 1749 11.1633 | . 0639 |} .95 | .3902 3.3853 | .2385
.08 | .0269 | .0554 | .0014 || .42 | .1795 |1.2125 | .0675 || .76 | . 4006 (3.4740 | .2457
L09 | .0305 [ .0703 | .0018 || .43 | .1843 |1.2626 | .0711 {| .77 | . 4116 3. 5650 2525
.10 | . 0351 | .0s79 | .0024 || . 1890 [1.3135 | . 0748 || , 78 | . 4232 |3. 6584 2595
LI11.0397 | L1069 | .0030 |! .45 | .1938 (1,3652 | .0786 || ,79 | . 4354 |3.7544 | . 2666
A2 | .0443 | 1272 | L0037 || .46 | . 1986 [1.4173 | .0325 || .80 | . 4484 [3.8534 | .2737
L3 .0489 | L1457 | L0045 || . 2035 (1.4712 | .0365 || .81 | . 4623 13,9557 | .2800
14 .0534 | 1714 1 .0054 || .48 | . 2034 |1.5253 | . 0907 || .82 | . 4771 |4.0616 | .2882
L1510 .0579 | 1953 | L0063 |} .49 | .2133 |1, 5803 | .0049 || ,83 | .4930 14.1716 | .2056
L16 | 0624 | 2203 | . 0074 || .50 | .2183 [1.6361 | .0092 || .84 | .5102 14.2863 | .3030
L7 | .0669 | .2465 | . 0035 || .51 | .2234 [1.6923 | .1036 || .85 | . 5289 (4. 4063 3105
L8 1 .0714 | 12736 | .0098 || 5% | .2235 [1.7505 | .1031 || .86 5494 (4. 5325 3181
.19 .0758 | .3019 | . 0111 || .53 | .2337 [1.8092 ; .1127 || .87 | . 5719 |4. 6660 3258
.20 | .0803 | .3312 | .0125 || .54 | .2391 [1.8688 | .1174 || .88 | . 5969 [4. 8080 3335
W21 1 .0847 | .3615 | .0140 || .55 | .2445 [1.9204 | .1223 || .89 | . 6251 (4.9605 | .3413
L2 .0591 ( .3923 | . 0156 (| .56 | .2500 (1.9911 [ .1272 || .90 | . 6570 (5. 1266 3492
.23 | .0936 | . 4251 | . 0173 || .87 | .2557 [2.0537 | .1322 || .91 | . 6939 (5.3065 3572
W24 | .00:0 | . 4583 | .0191 || .58 | .2615 (2,1174 | . 1373 || .92 | . 7371 |5.5077 | .3653
W25 | .1024 | 4926 | .0210 || .59 | .2674 (2.1821 | . 1425 || .98 | . 7889 |5 7354 3733
L1 .1069 15277 | 0220 || .60 | 2735 |2.2479 | . 1478 || .04 | .8528 [5.9006 .3813
LRT . 1113 | . 5638 | .0250 || .61 | .2797 [2.3148 | .1532 || .95 | . 9345 (6.3157 | .3804
J28 1 .11568 | . 6009 | .0271 || .62 | .2361 [2.3823 | . 1587 || .96 |1.0446 [6.7114 | .3976
W29 | 1202 | . 6389 | .0294 || .63 | .2026 (2.4519 | . 1643 || .97 |1.2053 |7.2417 | .4058
.30 | .1247 | L6777 | . 0317 || .64 | .2094 [2.5221 | .1700 || .98 |1.4742 |8.0392 4140
W31 | .1202 1 .7175 | .0342 || .65 | .3063 |2.5936 | . 1758 || .99 [2.0304 |9. 5780 | .4223
L3% | 1337 | . 7552 | . 0367 || .66 | .3134 (2.6663 | . 1817 [[,00 |._____ | .__.__ . 4306
.33 | .1382 | .7997 | .0393 || .67 | .3203 |2.7402 | . 1877
.34 | 1427 | .8421 | .0421 || .68 | .3283 {2.8155 | . 1937
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Table 26.—Area in square feel, A, and hydraulic radius in feet,
r, of rectangular channels—Continued

Bottom Bottom Bottom Bottom Bottom Bottom
width width width width width width
§ 16 feet 18 feet 20 feet 25 feet 30 feet 40 feet
hel = ™ I~ " w L
¥ & |zE| |zR| |glg| [glE] g%
S|4 (%84 S8 a8 a 98] a8 4|98
a B B B B B B
[ ] 1 n [ i [
£ »~ - -~ = -~
1.0| 16| .89 18 901 20 .91 2571 93| 30| 947 40 95
1.5 126 271129| 30130} 38j1.34) 45136 60 ] 1.40
20| 32{160| 3861164 | 40 |1.67 501172} 60 )1.77| 80 1.82
2.5 190| 45)|1.95| 50(2.00| 62 {2.08| 75 |2.14| 100 | 2.23
30| 48|2.18) 54 1225] 60231 75242 9012.50[ 120 ] 2.61
3.5 2431 6312521 70 12.59| 88 2.73 | 105 {2.84 | 140 | 2.98
4.0 267| 721277 80 {2.86| 100 |3.03] 120 | 3.16 | 160 | 3.33
45| 721283| 81(3.00f] o0 |3.10]1 112 |3.31] 135 | 3.46 | 180 | 3.67
5.0 308! 903211100 ;333|125 1357 150 !3.75| 200 | 4.00
55| 88 [326| 99 |342) 110 {3.65] 138 | 3.82 ) 165 | 4.03 | 220 | 4.31
6.0/ 96 3431 108 [3.60| 120 |3.75| 150 | 4.03 ] 180 | 429 4.61
65| 104 |3.59] 117 [ 3.78] 130 | 3.94 | 162 {4.27 | 195 [4.54 | 260 | 4.91
0f 112 13.731 126 | 3.94| 140 | 4.12] 173 {448 | 210 | 4.77 | 280 | 5.18
9.5 120 [3.87 ] 133 {4.09| 150 |4.29 | 188 | 4.69 | 225 | 5.00 | 300 | 5.46
0| 128 14.00 | 144 | 4.24 | 160 |4.44 | 200 | 4.88 | 240 | 5.22 | 320 | 5.71
8.5 136 | 4.12 | 153 [4.37 ] 170 {4.59 | 212 | 5.08 | 255 | 5.43 [ 340 | 5.96
9.0 | 144 |4.24 | 162 | 4.50 | 180 |4.74 | 225 | 523 | 270 { 5.63 | 360 | 6.21
9.5 152 (4.34 | 171 |4.62 | 100 [4.87 | 238 [ 540 | 285 | 5.82 | 380 | 6.44
10.0 1 160 1444 1 180 '4.74 1 200 ! 5.00 | 250 [ 5.56 | 300 | 6.00 | 400 | 6.67
Bottom Bottom Bottom Bottom Bottom Bottom
width width width width width width
§ 50 feet 60 feet 70 fcet 80 feet 90 feet 100 feet
- . K N (s v :
s8] lelg|  |g[®| |gk| |gE| gk
| slg sy sy sy o2 g
4 B 4 B 4 B 4 3 4 B 4 B
i [ [ [ [ [
-~ ™ LS Y » LY
10| 50} 98| 60| .97 7 971 80 98| 90 98 | 100 08
15| 75142 143|105 | 144 | 120 [ 1.45| 135 | 1.45| 150 | 1.46
2. 100 | 1.85]| 120 | 1.88 | 140 { 1.89 | 160 | 1.91 { 180 | 1.92 | 200 } 1.92
2.5 125 |'2.27 | 150 | 2.31 | 175 | 2.33 | 200 | 2.35 | 225 | 2.37 | 250 | 2.38
3.0} 150 | 2.68 2.73 | 210 | 2.76 | 240 [ 2.79 | 270 | 2.81 | 300 | 2.83
851175 |3.071 210 |13.13} 243 13.18 | 280 | 322 | 315 { 3.28 | 350 | 3.27
4.0 3.48 3.53 | 280 } 3.569 | 320 | 3.64 | 360 | 3.67 | 400 | 3.70
.5 | 225 | 3.81 | 270 | 3.91 | 315 | 3.09 | 360 | 4.04 | 405 | 4.09 | 450 | 4.13
5.0 | 250 | 4.17 | 300 { 4.29 | 350 | 4.38 | 400 | 4.44 | 450 | 4.50 4.55
6.6 | 275 | 4.51 | 330 | 4.65 4.75 | 440 | 4.83 | 495 | 4.90 | 550 | 4.95
8.0 4841360 18.00] 420 [5.12{ 480 ;1 5.22 ( 540 { 5.20 | 600 { 5.36
.5 | 325 | 5.16 1 390 | 5.34 | 455 | 548 | 520 | 5.59 | 585 [ 5.68 | 650 | 5.75
9.0 350 | 547 | 420 | 5.68 | 490 | 5.83 | 560 | 5.96 | 630 | 6.06 | 700 | 6.14
%.5| 375 | 5.77 | 450 | 6.00 6.18 | 600 {6.32 | 675 | 6.43 | 750 | 6.52
.0 | 400 | 6.06 | 480 | 6.32 | 560 | 6.51 | 640 | 6.67 | 720 | 6.79 | 800 | 6.90
8.5 425 |16.34 | 510 | 6.62 | 595 {6.84 | 630 [ 7.01 | 765 | 7.15 [ 850 | 7.26
.0 | 450 | 6.62 | 540 | 6.92 | 630 { 7.16 | 720 | 7.35 | 810 | 7.50 { 900 | 7.63
9.5 | 475 | 6.88 | 570 | 7,22 | 665 | 7.47 | 760 | 7.68 | 855 | 7.84 | 950 | 7.98
100! 500 | 7.14 | 600 ! 7.50 ' 700 1 7.78 | 800 | 8.00 | 900 | 8.18 {1000 | 8.33
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8,

feet,
nnel

A, top width in
of trapezoidal cha

hydraulic radius in feet, r,

Table 27.—Area in square feet

side slopes 1, to 1
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66
72
77
82
88
93
99
04
09
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114 HYDRAULIC AND EXCAVATION TABLES

Table 27.—Area tn square feet, A, top width in feet, T, and
hydraulic radius in feet, r, of trapezoidal channels,

side slopes 15 to 1—Continued

Bottom width Bottom width Bottom width Bottom width
Depth 2 feet 3 feet 4 feet 5 feet

3.41] 15.0| 100.00] 3.65

3.531 15.5 107.62 3.78

3.65 16.0| 115.5 | 3.90

3.770 16.5| 123.6 | 4.02

3.89 17.0/ 132.0 | 4. 15

4.018 17.5; 140.6 | 4.27

4,131 18.0| 149.5 | 4.39

4.241 18.5 158.6 | 4.51

4.36] 19.0| 168.0 | 4.63

4.484 19.5| 177.6 | 4.75

4.508 20,0/ 187.5 | 4.86

4. 71§ 20. 5| 197.6 | 4.98

4. .0 208.0| 5.10

.5 218.6 | 5.22

.0l 229.5 | 5.34

. 5| 240.6 | 5.45

.0| 252.0 | 5.57

.5, 263.6 | 5.69

0 275.5 | 5.80

5 287.6 | 5.92

0| 300.0 [ 6.03

Bottom width Bottom width Bottom width Bottom width
6 feet 7 feet 8 feet 9 feet
Depth
T A r T A r T A r T A r

0.4] 6.4 2.48 7.4 2. 88| 8. 4 3.28 9. 4 3.68/ .37
0.6] 6.6 3.78] 7. 6i 4,38 8. 6| 4,98 9. 6| 5.58 .54
0.8] 6.8 5.12 7.8 5. 92| 8.8 6. 72| 9. 8 7.52| .70
1,01 7.0 6.50 . 8.0 7. 50| 9.0 8.50f . 10. 0| 9.50 .85
12] 7.2 7.92( . 8.2 9. 12| 9.2 10.32} . 10,2 11.52] .98
14] 7.4 9.38( 1. 8.4 10.78 9.4 12.18 1.10] 10.4| 13.58 1.12
16] 7.6/ 10.88 1. 8.6 12.48 9.6 14.08 1. 10.6( 15.68) 1.25
1L8F 7.8 12,42 L 8.8 14.22 9.8 16.02 1. 10.8( 17.82) 1.37
2.0] 80 14.00 1. 9.0| 16.00 10.0| 18.00] 1.445 11.0{ 20.00 1.48
2.2 82 1562 1. 9.2 17.82 10.2] 20.02) 1. 11.2] 22.22 1.59
2.4 84 17.28 1. 9.4 19.68 10.4) 22.08) 1.658 11.4] 24.48( 1.71
2.6 8.6 18.98 1. 9.6 21.58 10.6] 24.18) 1.75 11.6] 26.78 1.81
2,81 88 20.72) 1. 9.8 23.52 10.8) 26.32| 1.84] 11.8 20.12( 1.91
3.0] 9.0 2250 1. 10.0(  25. 50 11.0[  28.50| 1.94 12.0{ 31.50( 2.01
3.2] 9.2 24.32 1.89 10.2 27.52 11.2| 30.72/ 2.034 12,2 33.92 2.10
3.4] 94 2618 1. 10.4| 29.58 11,4 32.98 2. 12.4) 36.38| 2.19
3.8 9.6/ 2808 2 10.6| 31.68 11.6( 35.28) 2.20f 12.6( 38.88( 2.28
3.8] 9.8 30.02 2. 10.8| 33.82 11.8] 37.62) 2. 12,8 41.42) 2.37
4011000 3200 2 11.0] 36.00 12.0{ 40.00| 2. 13.0f 44.00] 2.45
4.2]10.2) 34.02 2 11.2|  38.22 12.2] 42.42) 2.441 13.2|  46.62) 2.53
4.4110.4 36.08 2. 11.4{  40.48 12. 4 44.88| 2. 13.4| 49.28( 2.62
4.6110.6/ 3818 235 11.6 42.7§ 12,6) 47.38/ 2. 13.6| 51.98/ 2,70
4.8110.8 40.320 2. 11.8  45.12| 12.81  49.92! 2. 13.8] 54.720 2.77
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Table 27.—Area in square feet, A, top width in feet, T, and
hydraulic radius tn feet, r, of trapezoidal channels,
side slopes 15 to 1—Continued

Bottom width Bottom width Bottom width Bottom width
6 feet 7 feet 8 feet 9 feet
Depth
T A r T A r T A r T A r
5.0 111.0| 42.50 2.47] 12.0/ 47.50| 2.61] 13.0] 52.50| 2.74] 14.0] 57.50| 2.85
5.2111.2 44.72) 2.54 12.2) 49.92 2.68] 13.2| 55.12 2.81] 14.2| 60.32 2 02
5.4 J11.41 46.98 2.604 12.4) 52.38) 2.74] 13.4| 57.78| 2.88) 14.4| 63.18| 3.00
5.6 )11.6/ 49.28 2.661 12.6| 54.88| 2.81] 13.6] 60.48| 2. 14.6/  66.08} 3.07
5.8 111.8) 51.62) 2.7 12.8] 57.42 2.87} 13.8| 63.22| 3.01) 14.8| 69,02 3.14
6.0112.00 5400 2.78 13.0 60.00; 2.941 14.0| 66.00 3.08 15.0| 72.00 3.91
6201122 56.42 2.84] 13.2] 62 .62 3. 14,2/ 68.82 3.15] 15.2| 75.02| 3.28
6.4 112.4/ 5888 2.90] 13.4| 65.28) 3.06) 14.4| 71.68| 3.21} 15.4/ 78,08 3.35
6.6112.6 61.38 2.06] 13.8| 67.98 3.12) 14.6| 74.58| 3.28) 15.6| 81.18| 3.42
6.8 112.8 63.92 3.01f 13.8 70.72 3.18} 14.8] 77.52 3.34] 15.8| 84.32| 348
10113.0/ 66.50 3.070 14.0| 73.50] 3.24] 15.0| 80.50| 3.40 16.0] 87.50| 3.55
12113.2 69.12) 3.13 14.2| 76.32 3.30§ 15.2| 83.52) 3.47] 16.2] 90.72 3.61
.4113.4| 71783 14.4| 79.18 3.36 15.4| 86.58! 3.53) 16.4| 93.98 3.68
1.6113.6) 7448 3.248 14.6| 82.08) 3.42) 15.6| 89.68 3.59 16.6| 97 28| 3.74
181138 77.223.20§ 14.8) 85.02 3.48] 15.8| 92.82| 3.65 16.8 100,62 3.81
8.0 1140 80.00 3.35] 15.0 88.00( 3.54] 16.0| 96.00 3.71] 17.0 104.00| 3.87
821142 82,820 3400 152 91.02] 3.59| 16.2| 99.22| 3.77] 17.2| 107.42| 3.93
8.4114.4 8568 3.460 15.4| 94.08 3.65] 16.4] 102, 48| 3. 17.4| 110.88| 3.99
8.6 14.6 8858 3.51) 15.6| 97.18( 3.70] 16.6/ 105.78| 3.88} 17.6| 114.38 4,05
8.8 | 14.8) 9152 3.56] 15.8| 100.32| 3.76{ 16.8 109,12 3.94] 17. 8| 117.92} 4.11
9.0 1150/ 94.50( 3.6 16.0| 103.50 3.8 17.0| 112.50| 4.00{ 18.0| 121.50| 4.17
8.2 11520 97.52 3.67] 16.2) 106.72( 3.87] 17.2 115.92| 4.06] 18.2| 125.12] 4.23
9.4 1 15.4] 100.58 3.72) 16.4{ 109.98( 3.93f 17.4| 119.38! 4.11] 18.4| 128.78| 4.29
5.6 115.6/ 103.68( 3.77] 16.6/ 113.28| 3.98] 17.6| 12288} 4.17] 18.6| 132,48 4,35
9.8115.8 106.82) 3.83 16.8| 116.62{ 4.03 17.8| 126.42| 4.23] 18.8| 136.22| 4. 01
10.0 | 16.0| 110.00| 3.88 17.0| 120.00| 4.09) 18,0] 130.00] 4 19.0! 140.00] 4.46
10.5 | 16.5| 118.12) 4.01) 17.5| 128.62| 4.220 18,5/ 139.12| 4. 42 19.5 149, 62| 4. 61
1,01 17.0| 126.5} 4.13 18.0| 137.5 | 4.35] 19.0{ 148.5 | 4. 56§ 20.0| 150.5 | 4.75
1.5 11751 135.1 | 4.20§ 18.5| 146.6 | 4.48) 19.5| 158.1 | 4.6¢] 20.5| 169.6 | 4.89
12.0118.0/ 144.0 | 4.390 19.0{ 156.0 | 4.61f 20.0| 168.0 | 4.82] 21.0| 180.0 | 5.02
1.5 1185 153.1 | 4.51) 19.50 165.6 | 4.74] 20.5 178.1 | 4.95] 21.5] 190.6 | 5.16
13.0 1 19.0| 162.5 | 4.63] 20.0 175.5 | 4.87] 21.0| 188.5 | 5.00f 22.0| 201.5 | 5.20
13.5 119.5 172.1 | 4. 20.5 185.6 | 4.990 21.5 199.1 { 5. 22.5{ 212.6 | 5.43
14,01 20.0/ 182.0 | 4.881 21.0| 196.0 | 5.1 22.0] 210.0 | 5.34] 23.0 224.0 | 5.56
14.5120.5 192.1 | 5.00f 21.5 206.6 | 5.240 22.5| 221.1 | 5.47] 23.5| 235.6 | 5.69
15,0 21.0f 202.5 | 5.1 22.00 217.5 | 5.36) 23.0| 232.5 | 5.60f 24.0 247.5 | 5.82
16.5 | 21.5| 213.1 | 5.24] 22.5| 228.6 | 5.494 23.5| 244.1 | 5.7 24. 5 259.6 | 5.95
16,01 22.0| 224.0 | 5.36§ 23.0| 240.0 | 5.61] 24.0| 256.0 | 5.85] 25.0| 272.0 | 6.07
16.5 | 22.5| 235.1 | 5.48§ 23.5] 251.6 | 5.73] 24.5| 268.1 | 5.97| 25.5/ 284.6 | 6.20
17.0 | 23.0| 246.5 | 5.60§ 24.0( 263.5 | 5.8 25.0] 280.5 | 6. 10] 26.0| 207.5 | 6.33
17.5 1 23.5/ 258.1 | 5.79 24.5| 275.6 | 5.97] 25.5 203.1 | 6.22 26.5| 310.8 | 6.45
18.0 | 24,0/ 270.0 | 5.84] 25.0| 288.0 | 6.10] 26.0| 306.0 | 6.34] 27.0| 324.0 | 6.58
18.5 | 24.5| 282.1 | 5.96f 25.5 300.6 | 6.22] 26.5| 319.1 | 6. 46 27.5| 337.6 | 6.70
10.0125.00 204.5( 6.07] 26.0| 313.5 | 6.34] 27.0| 332.5 | 6.5¢] 2.0/ 3515 | 6. 83
19.5]25.5/ 307.1 | 6.19] 26.5| 326.6 | 6.45] 27.5| 346.1 | 6.71] 28.5| 365.6 | 6,95
20.0 1 26.0 320.0 1 6.31§ 27.0] 340.0 | 6.57] 28.0] 360.0 | 6,83 29.0| 380.0 | 7.07
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raulic radius in feet, r, of trapezoidal channels,

Table h2’2.—Area in square feet, A, top width in feet, T, and
Y

inued

1, to 1—Cont

side slopes
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feet, T, and

A, top width in
, 1, of trapezoidal channels,

hydraulic radius in feet

Table 27.—Area in square feet,

side slopes 14 to 1—Continued
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side slopes 1, to 1—Continued
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tn feet, T, and

idth
, 7, of trapezoidal channels,

side slopes 14 to 1—Continued

Table 27.—Area in square feet, A, top w
hydraulic radius in feet
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Bottom width

FERILE IFBRVII IIRBRS 8k .| 838 5233 H8}BL V2S5 323
SRNNNN dbbdBS daddds S8 8 i AN NGy Semea
k=]

Fomom BrHOmMIDA ONBHON 1Bm mm BXE BRPRE SIVRT I[XFF 223D
SoNdLl STHTANS Segedadied g i PSS o WS ON bm e
£8535% SUIERE FIBOEE 25§ 5| v | ©RS =8R=s ZINRY 2s8gs goasd

2

d

30 feet

Somon wromeme omemom BEN SNE%R5 SRS SNFEy S350
SO ricin WEBSaY B wobaid bind Bgimdesed I SS SaSobodad 5 B b Pe b
BEEZSE TESSER ZTREEE =RB SIBRE SZERY BIRBE BEENN

A, top width

of trapezoidal channels,
Bottom width

CHWOWOIWL OVOWOK oOVOIOW

Bottom width
45 feet
A

y

quare feel
28 feet

us in feet, r,
Bottom width

{2

m 8

OO~~~ M~ PRI m
Soron wmomun omanon Fs B2Y SNER0 S9BRS S90%N o823
g38988 %gs8-s% gesgss g2 « | ©38 99888 8859 sgsss gesdg
MMM - HH KL WIS om - Ty vt
k-
2
2}

side slopes 4 to 1—Continue
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Bottom width

hydraulic rad
26 feet
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A, top width in feet, T, and
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Table 27.—Area in square feet, A, top width in feet, T, and
hydraulic radius in feel, r, of irapezoidal channels,
side slopes 14 to 1—Continued

Bottom width Bottom width Bottom width Bottom width
60 feet 70 feet 80 feet 90 feet
Dept
T A4 r T A r T A r T A r
0.4 ] 60.4 24.08 70.4 28.08 q 80.4/ 32.08] 90.4 .40
0.6} 60.6/ 36.18] 70.6! 42, 18| 80.6/ 48.18 90. 6 .59
0.8 § 60.8) 48.32 70.8  56. 32| 80.8 64.32 90.8 .79
1,0 § 61.0/ 60.50 71.0[  70. 50 81.0| 80. 50] 91. 0| .98
12612 72.72 712 84.72 81.2( 96.72 91.2 1.17
1.4 ] 61.4 84.98 71. 4  98. 98| 81.4] 112.98 91.4 1.36
1,6 ] 61.6) 97.28 71.6( 113.28] § 81.6| 129.28 91. 6 1.55
1.8 ] 61.8 109. 62, 71.8] 127.62 81.8/ 145.62 91.8 1.74
2.0 62.0] 122.00 72.0( 142.00 82.0] 162.00 92.0 1.93
2.2]62.2 134.42 72.2| 156. 42| 82.2| 178.42 92. 2| 2.11
2.4 624 146.88 72. 4 170. 88| 82.4{ 194. 88 92. 4 2.30
2.6 ] 62.6] 159.38 72.6 185.38) 82.6( 211.38 92.6 2.48
2.8 ]62.8 171.92 72.8/ 199.92 82.8) 227.92 92.8 2. 66
3.0 ] 63.0( 184. 50 73.0{ 214.50 83.0( 244.50 93.0 2.84
3.2]632 197.12 73.20 229.12 83.2( 261.12 93.2 3.02
3.4 ] 63.4] 209,78 73.4| 243.78 83.4|. 277.78 93.4 3.19
3.6 ] 63.6 222 48] 73.6| 258. 48] 83.6( 204.48 93.6 3.37
3.8 63.8 235.22 73.8| 273.22 83.8] 311.22 93.8 3.55
4.0 ] 64.0/ 248.00 74.0; 288.00 84.0| 328.00 94. 0| 3.72
4,2 64.2) 260.82 74.2| 302.82 84.2 344.82 94. 2 3.89
4,4 ] 64.4 273.68 74.4 317.68 8 84.4| 361.68] 94.4 4.06
4,6} 64.6/ 286.58 74.6| 332. 58 i} 84.6| 378.58 94, 6| 4,23
4,8 ] 64.8 299. 52| 74.8 347. 52 84.8| 395.52 94, 8 4. 40
5.0 65.00 312.50 75.0] 362. 50| 85.0; 412.50 95.0 4. 57
5.2 65.2| 325 52 75.2 377.52 85.2! 429.52 95.2 4.74
5.4 | 65.4] 338.58 75.4] 392.58 85.4| 446. 58 95. 4 4,90
5.6 ]| 65.6 351. 68| 75.6| 407.68 ] 85.6 463, 68| 95. 6| 5.07
5,8 ] 65.8 364.82 75.8| 422.82 85.8| 480.82 95.8 5.23
6.0 ] 66.0f 378.00] 76.0( 438.00 86.0/ 498.00 96. 0| 5.40
6.2 ]66.2, 391.22 76.2| 453.22 86.2) 515.22 96. 2 5,56
8,4 66.4f 404.48; 76.4| 468.48 86.4| 532. 48] 96. 4 5.72
6.6 | 66.6] 417.78 76.6] 483.78| 86.6| 549. 78| 96. 6 5,88
6.8 | 66.8/ 431.12 76.8 499.12 86. 8 567.12 96. 8, 6.04
7.0]67.0 444. 50| 77.01 514.50 87.0( 584.50 97.0 6.19
7.2]67.2| 457.92 77.20 529.92 87.2[ 601. 92; 97.2 6.35
7.4 1 67.4 471.38 77.4| 545.38 87.4[ 619.38 97. 4 6. 51
7.6 | 67.6| 484.88] 77.6| 560. 88 87.6( 636.88 97.6 6. 66
7.8 } 67.8 498.42 77.8 576. 42| 91 87.8 654.42 97.8 6. 82
8.0 %68.0( 512 00 78.0[ 592.00) 4 88.0| 672.00) 98.0 6.97
8,2 §68.2 525 62 78.2) 607.62 J 88.2( 689.62 98. 2| 7.12
8.4} 68.4 539.28 78.4] 623. 28] 88.4| 707. 28 08. 4 7.27
8.8 ] 68.6/ 552.98; 78.6f 638.98 88.6| 724.98 98.6 7.42
8.8 1 68.8 566.72 78.8 654. 72 88.8 742.72 98. 8| 7.57
9.0 1 69.0 . 79.0( 670. 50 41 89.0| 760. 50| 99.0 7.72
9.2]69.2 59432 79.2| 686.32 80.2( 778.32 99. 2| 7.87
9,41 69.4 608.18| 79. 4 702.18] 89.4f 706.18 99. 4 8.02
9.6 169.6 62208 79.6 718.08| 80.6 814.08] 99. 6 8.16
9.8 169.81 636.02! 79.8! 734.02 ol 89. 8 832, 02! 99, 8! 8.31
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Table 28.

Area in square feet, A, top width in feet, T, and

hydraulic radius in feet, r, of trapezoidal channels,

side slopes 34 to 1—Continued
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HYDRAULIC AND EXCAVATION TABLES 131.

Table 28.—Area in square feet, A, top width in feet, T, and
hydraulic radius in feet, r, of trapezoidal channels,
side slopes 34 to 1—Continued

Bottom width Bottom width Bottom width Bottom width

Dept 26 feet 28 feet 30 feet 32 feet
T A r T A r T A r T A r
10,0 M41.0 | 335.00 .0 | 355.00] 6. 0| 375.00] 6 .0 | 395.00( 6.93
10,5 |41.75| 355.69 .75 376.69| 6. 75( 397.69| 7. .75 418.69| 7.19
11,0 42.5 | 376.8 .5} 398.8 (7. 5| 420.8 | 7. .5 | 442.8 | 7.44
11,5 43.25 398.2 . 26| 421.2 | 7. 25| 444.2 | 7 . 25| 467.2 | 7.69
12,0 4.0 | 420.0 .0 | 444.0 | 7. 0| 468.0 |7 .0 | 492.0 | 7.4
12.5 75| 442.2 . 75| 467.2 { 7. 75| 492.2 | 8 .75 517.2 | 8.18
13.0 45.5 | 464.8 5| 490.8 | 8. 5| 516.8 | 8. .5} 542.8 | 8.41
13.5 H46.25( 487.7 25| 514.7 | 8. 25| 541.7 | 8. . 25| 568.7 | 8.65
14,0 H7.0 [ 511.0 0| 530.0 8. 0 567.0 | 8 .0 | 595.0 | 8.88
14,5 U775 534.7 75| 563.7 | 8. 75| 592.7 | 8. .75 621.7 | 9.11
15.0 48.5 | 558.8 5| 588.8 | 8. 5| 618.8 (9 .5 | 648.8 | 9.33
15,5 H49.25( 583.2 25! 614.2 | 9. 25| 645.2 | 9. .25 676.2 | 9.56
16,0 }50.0 | 608.0 .0 1 640.0 | 9. 0| 672.0 9. .0 | 704.0 | 9.78
16,5 §50. 75| 633.2 .75 666.2 | 9. 75| 699.2 | 9.81156.75| 732.2 (10.00
17,0 I51.5 | 658.8 .5 | 692.8 | 9. 5| 726.8 (10.02457.5 | 760.8 (10.21
17,5 |52.25| 684.7 . 25! 719.7 |10, 25{ 754.7 |10.23958. 25 780.7 [10.43
18,0 |53.0 | 711.0 .0 | 747.0 |10. 0} 783.0 |10.44159.0 | 819.0 (10.64
18,5 I53. 75| 1737.7 .75 774.7 (10. 75| 811.7 |10.65}59. 75| 848.7 [10.85
19.0 764.8 5| 802.8 10 5| 840.8 (10.85860.5 ; 878.8 {11.05
19,5 [55.25| 792.2 25| 831.2 {10.8 25| 870.2 |11.05861.25 909.2 (11,26
20.0 820.0 0 1 860.0 i11.0 0 0 /11.25862.0 | 940.0 [11.46

Bottom width Bottom width Bottom width Bottom width

Depth 35 feet 40 feet 45 feet 50 feet
T A r T A r T A r T A r
0,4 14,12 .3940.6 16,12 . 6 18.12] .30450.6 20.12| .39
0.6 21.27| .5840.9 24, 27 . 9 27.27] . 59450.9 30.27| .59
0.8 28.48| .77M1.2 32. 48, . 2 36.48 .2 40.48| .78
L0 35.75 ,95l41.5 40. 75 5 45.75| .96p51. 5 50.75 .97
L2 43.08| 1.13141.8 49, 08| . 8 55.08 1.15051. 8 61.08| 1.15
1.4 50.47( 1.3142.1 57, 47| W1 64.47| 1.3 .1 71.47| 1.34
L8 57.92| 1.4042.4 65. 92 .4 73.92| 1.5 . 4 81.92 1.52
1.8 65.43| 1.66842. 7 74. 43 7 83.43| 1.69052.7 92.43| 1.70
2.0 73.00| 1.83443.0 83. 00| .0 93.00| 1.86153.0 | 103.00/ 1.87
2.2 80.63| 1.99143.3 01. 63 .3 | 102.63 2.03153.3 | 113.63| 2.05
2.4 88.32| 2.15143.6 | 100.32 .6 | 112,32 2 .6 | 124.32) 2.22
2.6 96.07) 2.3143.9 | 109.07 .9 | 122.07| 2.37053.9 | 135.07| 2.39
2.8 103.88| 2.4744.2 | 117.88 .2 | 131.88| 2.54)54.2 | 145.88| 2.56
3.0 111,75 2.6344.5 | 126.75) .5 | 141.75| 2.70)54.5 | 156.75| 2.73
3.2 119.68| 2.78144.8 | 135. 68| .8 | 151.68( 2.86)54.8 | 167.68| 2.89
3.4 127.67| 2.9345.1 | 144. 67| L1 | 161.67| 3.020556.1 | 178.67) 3.05
3.6 135.72| 3.0845.4 | 153.72 .4 | 171.72( 3.18)55.4 | 189.72f 3.22
3.8 143.83| 3.2345.7 | 162.83 .7 | 181.83| 3.34355.7 | 200.83| 3.38
4.0 152.00( 3.3846.0 | 172.00 L0 | 192.00f 3.49§56.0 | 212.00{ 3.53
4,2 160. 23| 3.52146.3 | 181,23 .3 202.23| 3.64)56.3 | 223.23| 3.69
4.4 168,52 3.66446.6 | 190. 52 .6 | 212.52| 3.80]56.6 | 234.52 3.84
4.6 176.87| 3.80416.9 | 199.87 .9 | 222.87| 3.94]56.9 | 245.87| 4.00
4.8 185.281 3.9447.2 | 209.28 .2 | 233.28] 4.00857.2 | 257,281 4.15
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T, and

hydraulic radius in feet, r, of trapezoidal channels,

Table 28.—Area in square feet, A, top width in feet,

inued

34 to 1—Cont

side slopes

7 |10.23
8 |10, 50
2 (10,76

Bottom width
50 feet

Bottom width
45 feet

Bottom width
40 feet

Bottom width
35 feet

Depth|




133

\
FBR FoRBT FORF8 S 3 2SI HUEEY S8BT I|I5Y BWK/IS gz

- e ool edi of MY s BECnd CSSEE SRNNN Nk

90 feet

S et it
A8% RETEY 22852 K811 % SRTHR RRLSR SUNCS LECNB 29558 BINTS

MMM MM oo s W0 VIR

Bottom width

g YER8R S8.8 S59%9 Y95N% 5EESE PEERS 2828F Sovgs

CMOIN W~ COMTDPN VOIS MmO N Blmds OmoOoN M Q0 v N =

LSIN
£85 gEddd g298d 398y L£L8s S5¥ey S99 g5drs guddg Suyd

80 feet

< e ol cedddd e Wi 1BIS8ISE SEGES SN =06 of
ARE EZGET 33358 RBCR3 SR0EK RR5SR S20D3 LBSNE S%958 BIRNS
i o e S oSS <O e it et Y S e o 00 e
B¥T ®BIRE EREZR LTS E 23828 ZERRE z2EES

Bottom width

¥ ZESNH SRRRT 3g¥s I8¥%5e 53dsd
o~

CHWOIN OIS CHDOPN WA FI~ OMERN LOmI~ OmEDdN 300 v = I~

, A; top width in feet, T, and

in feet, r, of trapezoidal channels,
70 feet

quare feet

v -
EZLET SZIER RBERND SKOLKR CHEOR 22052 LRSS ST552 LIRSS

o0
-
£ FERE2¥ SEREZ SREEE E58ER BEen TERIE s3¥8EE E3FET 8B8F

MW HIHF PO OISO O et~

Bottom width

CON DO FI~ SO 1000~ Wi~ CNEOIN WIS OMTCON WO~ OmMOBN W0 m H i~

HYDRAULIC AND EXCAVATION TABLES
side slopes 34 to 1-—Continued

60 feet

R s RERRS SSNRR R =~ WL & 60600 96 00 &
= =)
b3 Sl HoNW =Lt &S OO HORBE BOH® SO~ - =3
S 77 e Soidicied NN MoMed Feddd B0EEE BECSE GOSN MNMNRN
IS W00 B G 60 SN A [y P N BOOE 0y WE® WO o
N RESET 83FS5 LBBRE 2RI REERR] SRRE ERSH2 SYETB 2328

(8% SPEUES gk STk cikdedd SNWcs NoWgan OBRrn wNG @ SSe S
N&¥ BRESE NREsk 2ZR4R NASRE ZHESE 3SI9Y $59ds gigcs ggged

hydraulic radius

Bottom width

OCOAN XTI~ CMOON D0~ OmOBN WO OMNMOIMN WA~ OMOBN 500 =

28 =888 £288F IFE8E gEEEr LL¥EY 22EES SS8ED Npdng EnddE

Table 28.—Area in s

Dept

MR SNYHOT SNYHDRD SQRWNED® CRWOD DRIDOX® CNWDN SNYUPW ONWDWD® SOMPOD
Py e e o s o s 8 0 s 208 2 o e e e ] 2 e a? ond e e e e e e e .

SO mHrimem ceicicdad i WeWWed BEWEE JefEE RENNN S ts SeasSe



134

HYDRAULIC AND EXCAVATION TABLES

Table 28.—Area in square feet, A, lop width in feet, T, and
hydraulic radius in feet, r, of trapezoidal channels,

side slopes 34 to 1—Continued

Bottom width Bottom width Bottom width Bottom width

;g 60 feet 70 feet 80 feet 90 feet

)

AlT| 4 rlT| 4 rjT| 4 rf Tl o4 r
10, 0 675.00 775.00| 8.164 95.0 | 875.00f 8.33J105.0 | 975.00| 8.48
10, . 75, 712. 69 817.69; 8. 95.75 922. 69| 8.684105. 75(1, 027. 69| 8.84
11, .5 1 750.8 860.8 | 8. 96.5 | 970.8 | 9.034106. 5 |1,080.8 | 9.20
11, . 25 780.2 004.2 | 9.168 97.25|1,019.2 | 9.37J107. 25(1,134. 2 | 9.55
12, .0 | 828.0 948.0 | ©.48§ 98.0 {1,068.0 | 8. 71§108.0 (1,188.0 | 9.90
12, . 75| 867.2 992.2 | 9. 98, 751, 117. 2 |10. 044108. 751, 242. 2 {10. 24
13, .5 | 906.8 ,036.8 [10.11] 99.5 [1,166.8 (10. 37§109. 5 |1, 296. 8 |10. 59
13, .25 946.7 , 081. 7 [10. 43100. 251, 216. 7 [10. 704110. 251, 351. 7 (10. 92
14, .0 | 987.0 ,127.0 |10. 734101. 0 (1,267.0 (11.02111. 0 [1,407.0 |11.26
14, . 75/11,027.7 ,172.7 {11.04101. 751, 317. 7 {11. 34]111. 75(1, 462, 7 [11. 59
15. . 5 11,068. 8 ,218.8 [11.34§102. 5 |1,368.8 |11. 65§112. 5 |1, 518.8 {11. 91
15, . 251, 110. 2 ,265. 2 |11, 63§103. 251, 420. 2 (11. 96]113. 25[1, 575. 2 {12, 23
16. .0 |1,152.0 ,312,0 |11. 934104. 0 |1,472.0 |12. 27J114. 0 [1,632.0 |12. 55
16. . 75|1, 194. 2 , 359. 2 (12, 224104. 751, 524. 2 (12, 57]114. 751, 680. 2 (12. 87
17, . 5 |1,236.8 ,406.8 [12. 50§105. 5 |1, 576. 8 |12.87]115. 5 |1, 746. 8 (13.18
17, . 251, 279.7 ,454.7 {12. 704106. 251, 629, 7 113. 17]116. 25(1, 804. 7 |13. 49
18,0187.0 [1,323.0 , 503. 0 |13.07§107. 0 |1,683.0 [13. 46§117.0 |1, 863.0 {13.80
18, 5 87. 75|1, 366. 7 ,551.7 |13.358107. 751, 736. 7 |13. 76§117. 75|1, 921. 7 [14. 10
19.0188.5 {1,410.8 .600. 8 |13.624108.5 {1,700.8 (14.05118.5 (1, 980.8 14. 41
19, 589. 251, 455. 2 . 650. 2 |13. 904109. 25(1,845. 2 {14. 334119, 25(2, 040. 2 |14. 70
20,0190.0 |1, 500.0 ,700.0 |14.17J110. 0 {1,900.0 ;14. 624120, 0 (2, 100.0 |15.00
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side slopes 1 to 1—Continue

Area in s
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hydraulic radius
2 feet

Bottom width

Bottom width
6 feet
A
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side slopes 1 to 1—Continued
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hydraulic radius in feet, r,

Table 29.—Area in square feet
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—Area in square feel, A, top width in feet, T, and

hydraulic radius in feet, r, of trapezoidal channels,

Table 29.

side slopes 1 to 1—Continued
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Table 29.—Area in square feet, A, top width in feet, T, and
hydraulic radius in feet, r, of trapezoidal channels,
side slopes 1 to 1—Continued

Bottom width Bottom width Bottom width Bottom width
26 feet 28 feet 30 feet 32 feet
Depth|
T A r T A r T A r T A r
10,0 | 46.0] 360.00 6. 48.0/ 380. 00 50.01 400. 6. 52.0| 420.00{ 6.97
10,5 | 47.0] 383.25 6. 49.0| 404. 25 51.0| 425.25 7.12] 53.0| 446.25| 7.23
11.0 | 48.0| 407.0 | 7.13F 50.0} 429.0 52.0] 451.0 7. 54.0| 473.0 | 7.49
11,5 1 49.0| 431.3 | 7.37] 51.0| 454.3 53.0{ 477.3 | 7. 55.0| 500.3 | 7.75
12,0 1 50.0| 456.0 | 7.61] 52.0| 480.0 54.0; 504.0 | 7.88] 56.0| 528.0 | 8.01
12,5 | 51.0 481.3 | 7.84] 53.0| 506.3 55.0{ 531.3 | 8.134 57.0] 556.3 | 8.26
13,0 | 52.0| 507.0 | 8.08) 54.0| 533.0 56.0] 559.0 | 8.37 58.0; 585.0 [ 8 51
13,5 | 53.0{ 533.3 | 8314 55.0| 560.3 57.0| 587.3 | 8.61: 59.0; 614.3 | 8.75
14,0 | 54.0{ 560.0 [ 8. 544 56.0| 588.0 58.0 616.0 | 8.85 60.0{ 644.0 | 8.99
14,5 | 55.0{ 587.3 | 8. 57.0| 616.3 59.0| 645.3 | 9. 61.0 674.3 | 9.24
15.0 | 56.0{ 615.0 | 8. 58.0[ 645.0 60.0| 675.0 | 9.3 62.0{ 705.0 | 9.47
15.5 | 57.0| 643.3 | 9. 59.0| 674.3 61.0 705.3 | 9.55 63.0] 736.3 | 9.71
16,0 | 58.0] 672.0 | 9.43] 60.0; 704.0 62.0| 736.0 | 9.78] 64.0 768.0 | 9.94
16.5 ]| 59.0, 701.3 | 9. 61.0f 734.3 63.0| 767.3 [10.01] 65.0| 800.3 [10.17
17,0 ] 60.0{ 731.0 | 9. 62.0| 765.0 64.0| 799.0 [10. 66.0| 833.0 |10.40
17,5 | 61.0[ 761.3 |10. 63.0( 706.3 65.0] 831.3 [10.461 67.0| 866.3 (10.63
18,0 ]| 62.0| 792.0 (10.30f 64.0( 828.0 66.0{ 864.0 [10. 68.0| 900.0 (10.85
18.5 1 63.0 823.3 [10.51] 65.0/ 860.3 67.0/ 897.3 |10.90§ 60.0| 934.3 (11.08
19,0 | 64.0] 855.0 [10.72] 66.0[ 893.0 68.0| 931.0 (11.12§ 70.0 969.0 [11.30
19,5 ] 65.00 887.3 10.93] 67.0| 926.3 69,0/ 965.3 |11.34] 71.0(1,004.3 |11.52
20.0 ] 66.0 920.0 (11.14] 68.0] 960.0 70. 0/1, 000. 0 |11. 55§ 72.0]1,040.0 [11.74
Bottom width Bottom width Bottom width Bottom width
De 35 feet 40 feet 45 feet 50 feet
Dt
T A r T A r T A T T A T
0,4]358 14.16| .39 40.8 16.16| 45.8/ 18.16f .39 50.8 20.16; .39
0,6]36.2 21.36 . 41.2  24. 36| 46.2| 27.36( .59 51.2| 30.36; .59
0,8 ]36.6] 28.64 .77]41.6| 32.64] 46.6| 36.64) .78] 51.6| 40.64 .78
1.0 ]37.0 36.00 .95] 42.0| 41.00 47.0] 46.00| .96 52.0/ 51.00 .97
L2374 43.44] 1.131 42.4] 49.44 47.4] 55.44| 1,15 52.4] 61.44) 1.15
1.4 1 37.8  50.96( 1.31] 42.8| 57.98 47.8; 64, 1.33) 52.8/ 71.96| 1.33
1.6 | 38.2( 58.56| 1.48) 43.2| 66. 56 48,2 74.56( 1.51] 53.2| 82.56| 1.51
1.8 ]38.6| 66.24| 1.65) 43.6| 75.24 48.6] 84.24] 1.684 53.6| 93.24| 1.69
2.0]139.0f 74.00| 1.82] 44.0| 84.00 49.0/ 94.00( 1.864 54.0| 104.00 1.87
2.2139.4 81.84| 1. 44,4 92.84 49,4/ 103.84( 2. 54.4| 114.84| 2.04
2.4139.8 89.76 2.158 44.8( 101.76) 49.8| 113.76| 2.20§ 54.8 125.76| 2.21
2.6 140.2 97.76( 2.31) 45.2 110. 76| 50.2| 123.76 2.36] 55.2| 136.76| 2.38
2.8 | 40.6| 105.84| 2.47] 45.6| 119. 84 50.6| 133.84| 2.53] 55.6] 147.84| 2.55
3.0 | 41,0 114.00; 2.6 46.0| 129.00 51.0) 144.00| 2.69 56.0] 159.00 2.72
3.2 | 41. 4] 122.24] 2.77] 46.4| 138.24 51.4] 154.24| 2.85] 56.4| 170.24| 2.88
3.4 | 41.8 130.56| 2.93] 46.8 147. 56 51.8 164.56| 3.01] 56.8 181.56( 3.05
3.6 ] 42.2) 138.96| 3.08] 47.2 156. 96| 52,20 174.96| 3.17] 57.2| 192.96( 3.21
3.8 ] 42.6) 147.44| 3.22 47.6 166.44] 52.6| 185.44| 3.33 57.6 204.44( 3.37
4,0 ]43.0 156.00| 3.37] 48.0| 176.00 53.0/ 196.00| 3.48] 58.0| 216.00 3.52
4.2 143,41 164.64( 3.51} 48.4| 185.64 53.4| 206.64| 3.63] 58.4| 227.64) 3.68
4.4143.8 173.36 3. 48.8 195. 36| 53.8| 217.36| 3.78) 58.8| 239.36| 3.83
4,6)44.2) 182,16 3.79] 49.2 205. 16| 54,2 228.16| 3.93] 59.2| 251.16| 3.99
4.8144.60 191.04/ 3.938 49.6] 215,04 54.6/ 239.04| 4. 59.6/ 263.04| 4.14
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50 feet
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Area in square feet, A, top width in feet, T, and

side slopes 1 to 1—Continued

ulic radius in feet, r,

HYDRAULIC AND EXCAVATION TABLES
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, A, top width in feel, T, and

, 1, of trapezoidal channels,

side slopes 1 to 1—Continued
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Area in square feet, A. top width in feet, T, and

hydraulic radius in feet, r, of trapezoidal channels,

side slopes 1 to 1—Continued

Bottom width Bottom width Bottom width Bottom width
60 feet 70 feet 80 feet 90 feet
Depth
T A r T A r T A T T A r
10.0 | 80.0f 700.00| 7.93f 90.0| 800. 8. 144100.0; 900. 00} 1,000. 00| 8.45
10,5 3 810 740.25 8.25 91.0| 845.25/ 8.484101.0 950.25 1, 055. 25| 8.82
11,0 1 82.0| 781.0 | 8570 92.0{ 891.0 | 8.81§102. 0| 1,001.0 1,111.0 | 9.17
11,51 83.0; 822.3 | 8.801 93.0{ 937.3 | 9. 14§103. 0| 1,052.3 1,167.3 | 9.53
12,0 1 84.0| 864.0 (9. 94.0( 984.0 | 9.470104.01, 104. 0 1,224.0 | 9.88
12,5 | 85.0/ 906.3 | 9.500 95.0(1,031.3 | 9.790105. 0, 1,156.3 1,281.3 [10.22
13.0 ] 86.0/ 949.0 | 9.81] 96.0{1, 079.0 |10. 11]106. 0| 1,209.0 1,339.0 (10. 56
13, 87.0| 992.3 |10. 11§ 97.01, 127. 3 {10. 424107. 0|1, 262. 3 1,397.3 [10. 90
14,0 ] 88.0/1,036.0 |10. 40 98.0[1, 176.0 {10, 73108, 0 1,316.0 1,456.0 |11.23
14.5 | 89.0[1,080.3 |10. 691 99.0|1, 225.3 [11.04109. 01, 370. 3 1,515.3 (11. 57
15.0 ] 90.0(1,125.0 |10. 9s4100. 0|1, 275. 0 |11. 34§110. 0| 1,425.0 1,575.0 [11.89
15.5 1 91.0.1,170. 3 {11. 270101. 0|1, 325.3 [11. 64J111. 0| 1,480.3 1,635.3 [12.22
16.0 | 92.0[1, 216.0 (11. 550102.0(1,376.0 |11. 94f112. 01, 536.0 1,696.0 (12. 54
16.5 1 93.0(1,262.3 (11.83]103. 0/1, 427. 3 {12. 23113, 0| 1,592. 3 1,757.3 |12.86
17.0 ] 94.0[1,309.0 |12, 114104. 0[1, 479. 0 [12. 538114, 0| 1, 649.0 1,819.0 |13.17
17,5 | 95.0(1,356.3 |12. 39J105. 0(1, 531. 3 |12. 81}115. 0, 1,706.3 1,881.3 (13,49
18,0 | 96.0(1,404.0 (12. 66§106. 0|1, 584. 0 |13. 10§116. 0| 1,764.0 1,944.0 |13.80
18.5 | 97.01,452.3 (12.93]107. 01, 637. 3 [13. 38§117. 01, 822. 3 2,007.3 [14.10
19,0 | 98.0[1,501. 0 |13. 200108. 0|1, 691. 0 (13. 67f118. 0 1,881.0 2,071.0 [14. 41
19,5 | 99.0|1, 550. 3 |13. 46§109. 01, 745. 3 [13. 94]119. 0|1, 940. 3 2,135.3 (14.71
20. 0 [100. 0|1, 600.0 |13, 73§110. 0[1, 800. 0 |14. 22§120. 0[2, 000. 0 2, 200. 0 |15. 01
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T, and

, A, top width in feet
r, of trapezoidal channels,

—Area in square feet

hydraulic radius in feet,

Table 30.

side slopes 115 to 1

Bottom width
5 feet

Bottom width
4 feet

Bottom width
3 feet

Bottom width
2 feet

Depth|
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5 feet

Bottom width

4 feet

A, top width in feet, T, and
Bottom width
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quare feet,
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Bottom width
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A

slde slopes 11 to 1—Continned

2 feet

HYDRAULIC AND EXCAVATION TABLES

hydraulic radius in feet, r, of trapezoidal channels,

Bottom width
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, 7, of trapezoidal channels,

side slopes 114 to 1—Cont

Bottom width
6 feet

quare feet, A, top width in feet, T, and
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Bottom width
16 feet

14 feet

A, top widlh in feet, T, and
Bottom width

of trapezoidal channels,

quare feet,
in feet, r,
Bottom width
12 feet

side slopes 11} to 1—Continued

10 feet

HYDRAULIC AND EXCAVATION TABLES
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Table 80.—Area in s

Depth
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16 feet

Bottom width

TABLES

14 feet

Bottom width

, A, top width in feet, T, and

r, of trapezoidal channels,

quare feet
feet

12 feet

Bottom width

U8 1N

side slopes 114 to 1—Continued

Bottom width
10 feet

HYDRAULIC AND EXCAVATION

hydraulic rad

Table 80.—Area in s
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24 feet

Bottom width

22 feet

Bottom width

, A, top width in feet, T, and

of trapezoidal channels,

quare feet
in feei, r,

20 feet

Bottom width

HYDRAULIC AND EXCAVATION TABLES
side slopes 1} to 1—Continued

18 feet

hydraulic radius
Bottom width
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r, of trapezoidal channels,

side slopes 11} to 1—Continued

Table 830.—Area in square feet, A, top width in feet, T, and
hydraulic radius in feet,
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Table 30.

HYDRAULIC AND EXCAVATION TABLES

hydraulic radius in feet, r, of trapezoidal channels.

side slopes 11, to 1—Continued

Area in square feet, A, top width in feet, T, and

Bottom width Bottom width Bottom width Bottom width
35 feet 40 feet 45 feet 50 feet
Depth|
T A r T A r T A T A r
5.0 147.5 | 206.25| 4. 231.25| 4.13457.5 | 256. 25| 281. 25| 4. 26
5.2 48.0 | 215.80 4. 241. 80} 4. 8.0 | 267.80 203. 80| 4.41
5.4 |48.5 | 225.45| 4. 252.45| 4.41158.5 | 279.45 306. 45| 4. 55
5.6 49.0 | 235.20| 4. 263. 20| 4. 54159.0 | 201. 20| 319, 20| 4.70
5.8 |49.5 | 245.05) 4. 274.05| 4.68]59.5 | 303.05 332.05| 4.84
6.0 §50.0 | 255.00| 4. 285.00( 4.81)60.0 | 315.00) 345.00( 4.98
6.2 |50.5 | 265,05 4. 206. 05| 4.95460.5 | 327.05 358.05| 5.13
6.4 151.0 | 275.20) 4. 307.20( 5.08861.0 | 339.20 371.20| 5.27
6.6 151.5 | 285.45| 5. 318.45} 5.2161.5 | 351.45 384. 45! 5.40
6.8 }52.0 | 295.80 5. 329.80| 5. 2.0 | 363.80 397.80] 5,54
7.0 §52.5 | 306.25| 5. 341. 25| 5. 2.5 | 376.25 411.25| 5. 68
7.2 53.0 | 316.80| 5. 352. 80| 5. .0 | 388.80 424.80| 5.82
7.4 153.5 | 327.45) 5. 58 364. 45| 5. .5 | 401, 45 438. 45{ 5.96
7.6 154.0 | 338.20| 5. 376. 20| 5.85[64.0 | 414.20) 452.20 6.08
7.8 I54.5 | 349.05| 5. 388. 05 5. 4,5 | 427.05 466.05| 6.22 _
8,0 |55.0 | 360.00| 5. 94 400. 00| 6. .0 | 440.00 480. 00! 6.35
8.2 55.5 | 371.05| 6, 412. 05} 6. .5 | 453.05 494.05 6.48
8,4 156.0 | 382.20| 6. 424, 20| 6. .0 | 4€6.20 508. 20| 6.61
8,6 156.5 | 393.45| 6. 436. 45| 6. .5 | 479.46 522,45 6.74
8.8 §57.0 | 404.80| 6. 448, 80| 6. .0 | 492.80 536.80| 6.87
9.0 |57.5 | 416.25| 6. 461. 25| 6. .5 | 506. 25 551. 25 6.99
9,2 158.0 | 427.80) 6.64 473.80| 6. .0 | 519,80 565.80 7.12
9.4 |58.5 | 439.45| 6. 486. 45| 6. 8.5 | 533.45 580.45| 7.25
9.6 159.0 | 451.20} 6. 499. 20| 7. 9.0 | 547.20 595.20| 7.37
9.8 §59.5 | 463.05| 6. 512.05| 7. .5 | 561.05 610.05| 7.50
10,0 60.00) 475.00| 7. 525.00| 7. . 00| 575.00 625.00| 7. 62
10,5 §61. 25| 505.31| 7. 567.81( 7. .25 610.31 662.81( 7.93
11,0 62.50| 536.3 § 7. 501.3 | 7. . 50} 646.3 701.3 | 8.23
11,5 |63, 75] 567.8 | 7. 625.3 | 8. .75 682.8 740.3 | 8.53
12,0 §65.00| 600.0 | 8. 660.0 | 8. .00 720.0 780.0 | 8.82
12,5 }66.25) 632.8 | 8. 695.3 | 8. . 25| 757.8 820.3 | 9.11
13.0 |67.50; 666.3 | 8. 731.3 | 8.9 . 50| 796.3 861.3 | 9.40
13.5 168.75| 700.3 | 8. 767.8 1 9. . 75 835.3 902.8 | 9.68
14,0 §70.00{ 735.0 | 9. 805.0 | 9. 00} 875.0 945.0 | 9.97
14,5 §71. 25 770.3 | 9.4 842.8 | 9. 25 915.3 987.8 |10, 24
15.0 §72.50! 806.3 | 9. 881.3 {10.0: 50! 956.3 1,031.3 [10. 52
15.5 173.75| 842.8 | 9.9 920.3 [10.2783. 75| 997.8 1,075.3 {10.79
16,0 175.00| 880.0 [10. 960. 0 110. 52485. 001, 040. 0 1,120.0 |11.06
16,5 §76.25) 917.8 |10. ,000.3 |10. . 25)1, 082. 8 1,165.3 |11.33
17,0 §77.50| 956. 3 {10. ,041.3 [11.0 . 50|1,126. 3 1,211.3 {11.60
17.5 §78.75| 995.3 |10. ,082.8 |11, . 75(1,170. 3 1,257.8 (11.86
18, @ 180. 00|1,035.0 |11. ,125.0 |11, 52490. 00(1, 215. 0 1,305.0 |12.13
18. 5 |81. 251, 075. 3 |11. 41 ,167.8 |11, 77j91. 251, 260. 3 1,352.8 (12.39
19, 0 |82, 5011, 116. 3 |11. 65§ 1,211. 3 [12. 01§92. 501, 306. 3 1,401.3 |12.64
19,5 I83.75(1,157.8 (11.88 1, 255. 3 (12. 26493. 75i1, 352. 8 1,450.3 (12.90
20. 0 185. 0011, 200, 0 j12. 12 1,300.0 |12. 50895. 001, 400. 0 1,500.0 |13.15
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HYDRAULIC AND EXCAVATION TABLES
side slopes 114 to 1—Continued

hydraulic radius

Table 80.—Area in s
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side slopes 14 to 1—Continued

HYDRAULIC AND EXCAVATION TABLES

hydraulic radius in feet,
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HYDRAULIC AND EXCAVATION TABLES

and

feet, T,
nels,

quare feet, A, top width in

hydraulic radius in feet, r, of trapezoidal chan

Table 31.—Area in s

side slopes 115 to 1

Bottom width
5 feet

Bottom width
4 feet

Bottom width
3 feet

Bottom width
2 feet

Depth
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dal channels

, T, of trapezot

side slopes 112 to 1—Continued

Table 31.—Area in square feet, A, top width in feet, T, and
hydraulic radius in feet
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side slopes 1%, to 1—Continued

HYDRAULIC AND EXCAVATION TABLES
—Area in square feet, A
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hydraulic radius in feet

Bottom width

Table 31.
Depth
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hydraulic radius in feet, r, of trapezoi

Table 31.

side slopes 1% to 1—Continued
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16 feet

feet, T, and
Bottom width
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HYDRAULIC AND EXCAVATION TABLES
side slopes 1Y% to 1—Continued

hydraulic radius
10 feet

Bottom width
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inued

, A, top width in feet, T, and
of trapezoidal channels,

, 1,
side slopes 1% to 1—Cont

hydraulic radius in feet

Table 81.—Area in square feet
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HYDRAULIC AND EXCAVATION TABLES

A, top~width in feet, T, and

side slopes 1% to 1—Continued

—Area in square feet,
hydraulic radius in feet, r, of trapezoidal channels,

Table 31.
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r, of trapezoidal channels,

Area in square feet, A, top width in feet, T, and

side slopes 14 to 1—Continued

HYDRAULIC AND EXCAVATION TABLES

hydraulic radius in feet

Table 31.
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HYDRAULIC AND EXCAVATION TABLES

top width in feet, T, and
in feet, r, of trapezoidal channels,

side slopes 1, to 1—Continued
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Bottom width
50 feet

Bottom width
45 feet
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Bottom width
40 feet

Bottom width
35 feet
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width in feet, T, and

otdal channels,
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Bottom width
90 feet

Bottom width
80 feet

Bottom width
70 feet

Bottom width
60 feet

Depth|
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Table 31.—Area in square feet, A, top width in feet, T, and
hydraulic radius in feet, r, of trapezoidal channels,
side slopes 114 to 1—Continued

Bottom width Bottom width Bottom width Bottom width
60 feet 70 feet 80 feet 90 feet
Dept
T A r T A r T A r T A r
10,0 } 80.0| 750.00] 0.0{ 850. 00| 110. 0| 950.00| 8.194120. 01, 050. 00| 8. 33
10.5 § 91.5 795.37 1.5/ 900.37 111. 5/1, 005. 37| 8. 21. 5/1,110. 37| 8.68
11,0 § 93.0[ 841.5 3.0 951.5 13.0(1,061.5 | 8.87§123.0(1,171.5 | 8.04
1.5 1 94.5] 888.4 4. 5(1, 003. 4 114.5(1,118.4 | 9.210124. 51,233.4 | 9.38
12.0 ] 96.0| 936.0 06. 0|1, 056. 0 16.0/1,176.0 | 9. 26.0(1,206.0 | 9.72
12,5 § 67.5| 984.4 7. 5|1,109. 4 117. 51, 234.4 | 9.87§127. 51, 859.4 |10.06
13,0 | 99.0(1,033. 5 9. 0[1, 163. 5 119. 01, 293. 5 |10. 29.0[1,423. 5 (10.40
13,5 1100. 5(1, 083. 4 110. 51, 218. 4 20. 51, 353. 4 (10. 52]130. 5|1, 488. 4 110. 73
1.0 I102.0 1,134.0 112.0(1,274.0 22.011,414. 0 [10. 841132, 011, 554.0 |11.06
14,5 103. 51,185. 4 113. 511, 330. 4 23. 51,475. 4 (11.150133. 5(1,620.4 |11.39
15,0 |105. 01, 237. 5 {10. 854115, 0|1, 387.5 25.0(1, 537. 5 (11. 47]135. 0|1, 687. 5 111.71
15,5 §106. 51, 290. 4 {11. 145116, 51, 445.4 26. 5{1,600. 4 {11. 784136. 51, 755. 4 {12.03
16,0 J108.0;1,344.0 118. 0[1, 504. 0 28.0|1, 664. 0 [12. 0€§138. 0|1, 824. 0 (12.35
16,5 J109. 51, 398. 4 |11, 7T08119. 51, 563. 4 290. 511, 728. 4 12. 38]139. 51, 893. 4 |12. 67
17,0 J111.0[1, 453. 5 121. 0|1, 623. 5 31.0{1,793. 5 (12. 69141.0[1, 963. 5 |12.98
17,5 J112. 5(1, 509. 4 122. 5(1, 684. 4 32.5(1,869. 4 (12. 99§142. 5/2, 034. 4 |13.29
18,0 J114.0j1, 566. 0 |12. 544124, 0|1, 746. 0 34.0|1, 926. 0 {13. 28]144. 0/2, 106. 0 |13. 60
18. 5 J115.5(1,623.4 (12. 81]125, 51, 808. 4 5. 51, 993. 4 [13. 59]145, 52, 178. 4 |13. 90
19, 6 J117. 0|1, 681. 5 |13. 09J127. 0[1.871. 5 |13. 7.0(2,061. 5 |13. 8§4147. 02, 251. 5 |14.20
19,5 J118.5(1,740. 4 (13.36§128. 51, 935. 4 [13. 79§138. 52, 130. 4 |14. 17[148. 5(2, 325. 4 [14. 51
20,0 §120. 01, 800. 0 13. 62130. 0{2, 000. 0 {14. 07]140. 0|2, 200. 0 (14. 50, 0(2, 400.0 {14. 80
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and
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to 1—Continued
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Table 32.— Area in square feet, A, top width in feet, T, and
hydraulic radius in feel, r, of trapezoidal channels,
side slopes 134 to 1—Continued

Bottom width Bottom width Bottom width Bottom width
1

Depthl 10 feet 2 feet 14 feet 16 feet
T A r T A r T A r T A r

0.4 1.4 4.28 10.37 [13.4 5.08 10.37 J15.4 5.88 10.38 [17.4 6.68 | 0.38
0.6 J12.1 6.63 | .53 4.1 7.83| .54 6.1 9.03|.5518.1) 10.23 | .56
0.8 [i12.8 9.12 .69 14.8 | 10.72 | .70 Ji6.8 | 12.32| .72 |88 13.92 | .72
L0 3.5 11.75] .84 15.5 | 13.75 .8 N7.51 1575 | .8719.5| 17.75| .89
L2 N4.2| 14.52. 16.2 | 16.92 11.00 f18.2 | 19.32 [1.03 J20.2 | 21.72 1.04
L4 N9 1743|111 16.9 | 20.23 [1.15 18.9 | 23.03 {1.17 |20.9 | 25.83 | 1.19
1.6 N5.6| 20.48 (1.24 17.6 | 23 1.28 119.6 | 26.88 ]1.31 J21.6 | 30.08 | 1.34
L8 |16.3 | 23.67 |1.37 J18.3 | 27.27 [1.42 f20. 3 30.87 |1.45 |22.3 | 34.47 | 1.48
2.0 N7.0| 27.00 1.49 J19.0 | 31.00 {1.55 .0 | 35.00{1.59 |23.0| 39.00 | 1.62
22 N7.7| 30.47 |1.61 §19.7 | 34.87 |1.67 .7 39.27 [1L.72 123.7 | 43.67 | 1.76
24 N8 4| 34.08(1.7320.4) 38.83 [1.790 2. 4 43.68 |1.85 |24.4 | 48.48 | 1.89
2.6 110.1| 37.83 [1.85]21.1 | 43.03 (1.91 §23.1 48.23 |1.97 |25.1 | 53.43 | 2.02
%8 N9.8) 41.72 1.96 f21.8 | 47.32 [2.03 3.8 | 52.02 [2.00 .8 | 568.52 | 214
3.0 .5 | 45.75 1207 2.5 | 51.75(2.15824.5 | 57.75 (2.21 [26.5 63.75 | 2.27
3.2 1.2 49.92 2,18 23.2 | 56.32 [2.26 [25.2 | 62.72 2.33 7.2 69.12 | 2,39
3.4 1.9 (54,23 12.29 |23.9 | 61.03 |2.37 |25.9 | 67.83 |2.45 .9 74.63 1 251
3.6 .6 | 58.68 12.39 |24.6 | 65.88 [2.48 |26.6 | 73.08 [2.56 |28. 6 80.28 | 2.63
3.8 .3 | 63.27 (2.50 |25.3 | 70.87 [2.59 f27.3 | 78.47 |2.68 |29.3 86.07 | 2.75
4.0 -0 | 68.00 (2.60 I26.0 | 76.00 12.70 §28.0 | 84.00 [2.79 0.0 | 92.00 | 2.86
4,2 4.7 | 72.87 12,71 §26.7 | 81.27 |2.81 |28.7 | 89.67 |2.90 .7 | 98.07 ( 2.98
4.4 5.4 | 77.88 (2.81 J27.4 | 86.68 (2.91 |29.4 | 05,48 3,01 B1.4 | 104.28 | 3.09
4.6 .1 83.03 (2.91 |28.1 ] 92.23 (3.02 §30.1 | 101.43 (3,12 §32.1 110.63 | 3.20
4.8 6.8 | 88.32 3.01 28.8 | 97.92 |3.12 80.8 | 107.52 [3.22 B2.8 117.12 | 3.31
5.0 7.5 | 93.75(3.11 |29.5 | 103.75 {3.23 I31.5 | 113.75 (3.33 133. 5 123.75 1 3.42
5.2 .2 | 99.32 13.21 130.2 | 109.72 13.33 B2.2 | 120.12 |3. 44 B4. 2 130.52 | 3.53
5.4 .9 | 10503 13.31 130.9 | 115.83 3.43 [32.9 | 126.63 |3.54 |34.0 | 137.43 | 3.64
5.6 .6 | 110.88 3.40 B1.6 | 122.08 |3.53 |33.6 | 133.28 (3.64 [35.6 144, 4 3.756
5.8 .3 | 116.87 [3.50 B2.3 | 128. 47 (3.63 B4.3 | 140.07 3.75 I36.3 | 151.87 | 3.85
6.0 1.0 | 123.00 (3.60 [33.0 | 135.00 (3.73 [35.0 | 147.00 [3.85 .0 [ 159.00 | 3.96
6.2 1.7 | 129.27 (3.60 33.7 | 141.67 {3.83 I35.7 | 154.07 3.95 .7 | 166.47 | 4.06
6.4 2.4 | 135.68 [3.79 34.4 | 148.48 (3.93 [36.4 | 161. 28 |4.05 [38. 4 174.08 | 4.16
6.8 .11 142.23 13.80 I35.1 | 155,43 |4.03 |37.1 | 168.63 {4.15 |39.1 | 181.83 4.27
6.8 3.8 | 148.92 13.98 I35.8 | 162. 52 {4.12 8| 176.12 |4.25 B9.8 | 189.72 | 4.37
7.0 4.5 | 155.75 (4.08 |36.5 | 169.75 [4.22 8.5 | 183.75 [4.35 |40. 5 107.75 | 4.47
.2 5.2 | 162,72 |4.17 B7.2 | 177.12 [4.32 §39. 2 | 191. 52 |4. 45 J41. 2 205.92 | 4.87
1.4 5.9 | 169.83 [4.26 [37.9 | 184.63 (4.41 [39.9 | 199,43 |4.55 J41. 9 214,23 | 4.67
1.6 6.6 | 177.08 |4.36 |38.6 | 192.28 |4. 51 J40.6 | 207. 48 [4.65 f42. 6 222.68 | 4.77
7.8 7.3 | 184.47 14.45 9.3 | 200.07 [4.61 }41.3 | 215.67 |4.75 43.3 231.27 | 4.87
8.0 .0 | 192.00 |4. 54 140.0 | 208.00 [4.70 }42.0 | 224.00 [4.84 0| 240.00 | 4.97
8,2 .138.7 | 199.67 |4.64 }40.7 | 216.07 |4.80 .7 | 232.47 (4.94 |44.7 | 248.87 | 5.07
8.4 0.4 | 207.48 14.73 J41. 4 | 224.28 (4.89 ]43.4 | 241.08 |5.04 5.4 257.88 | 5.17
8.6 140.11215.43 (4.82 [42.1 | 232.63 |4.98 [44.1 | 249,83 5. 13 146.1 | 267.03 | 5.27
8.8 0.8 | 223.52 |4.92 [42.8 | 241.12 [5.08 J44.8 258.72 (5.23 46.8 | 276.32 | 5.37
9.0 1.5 | 231.75 (5.01 M43.5 | 249.75 |5.17 45.5 | 267.75 5.33 }47.5 | 285.75 5.47
9.2 M2.2| 240.12 [5.10 }44.2 | 258. 52 [5.27 J46. 2 276.92 (5.42 48.2 | 295.32 | 5.56
9.4 2.9 | 248.63 5.19 {44.9 | 267.43 |5.36 |46.9 | 286,23 /5. 52 148.9 | 30503 5.66
9.8 [143.6 | 257.28 |5.28 |45.6 | 276.48 |5.45 .6 | 205.68 |5.61 |49.6 | 314.88 | 5.76
9.8 .3 1 266.07 15,37 6.3 | 285.67 15.55 148.3 | 305.27 |5.71 J50.3 324.87 | 5.85
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Table 82.—Area in square feet, A, top width in feet, T, and
hydraulic radius in feet, r, of trapezoidal channels,
side slopes 134 to 1—Continued

Bottom width Bottom width Bottom width Bottom width
26 feet 28 feet 30 feet 32 feet
Deptl
T A r T A r T A r T A r
0.4 ] 27.4 10.68] 0.39] 29.4 11.48] 0.39f 31.4] 12.28/ 0.39] 33.4| 13.08| 0.39
0.6]28.1 16.23 30.1) 17.43) .57] 32.1| 18.63| .571 34.1] 19.83 .58
0.8128.8 21.92 30.8 23.52 32,8 25.12| .76] 34.8| 26.72| .76
1.0]29.5 27.75 . 31.5| 29.75 . 33.5| 381.75| .93} 35.5| 33.75 .94
1.2]30.2 3372 1. 32.2| 36.12) 1. 34.2 38.52| 1.11] 36.2| 40.92| 1.11
1.4130.9 39.83| 1. 32.9| 42.63| 1. 34.9 45.43| 1.27] 36.9| 48.23| 1.28
1.6 | 31.6| 46.08) 1. 33.6( 49.28| 1. 35.6] 52.48| 1.44] 37.6| 55.68| 1.45
1.8 ]32.3 52.47| 1. 34.3] 56.07 1. 36.3| 59.67| 1.60] 38.3| 63.27 1.61
2.0 ]33.0 59.00)1. 35.0/ 63.00 1. 37.0| 67.00 1.76] 39.0f 71.00| 1.77
2.2133.7 6567 1. 35.7) 70.07| 1. 37.7 74.47| 1.9 39.7| 78.87| 1.93
2.4 | 34.4 7248 2. 36.4 77.28| 2. 38.4] 82.08| 2.07] 40.4| 86.88| 2.08
2.6 1351 79.43 2. 37.1} 84.63 2. 39.1| 80.83| 2.22F 41.1} 95.03| 2. 24
2.8 358 86.52 2. 37.8) 92.12| 2. 39.8| 97.72) 2.37] 41.8| 103.32| 2.39
3.0]136.5 93.75 2. 38.5 99.75 2. 40.5| 105.75| 2.51} 42.5; 111.75 2.53
3.20137.2) 101.12] 2.60 30.2] 107.52{ 2.63] 41.2| 113.92} 2.66] 43.2| 120.32| 2.68
3.4]37.9 108.63| 2. 39.6| 115.43| 2. 41,9 122.23| 2.80§ 43.9 129.03| 2.82
3.6 386 116.28] 2. 40.6| 123.48| 2. 42.6{ 130.68| 2.94] 44.6 137.88| 2.96
3.8139.3 124.07 3. 41.3! 131.67 3. 43.3| 139.27| 3.07) 45.3] 146.87| 3.10
4.0 | 40.0| 132.00| 3. 42.0 140.00| 3. 44.0{ 148.00| 3.21] 46.0| 156.00| 3.24
4,2 §40.7| 140.07] 3. 42,7) 148.47| 3. 44,7| 156.87| 3.34} 46.7) 165.27| 3.38
4.4 | 41.4] 148.28| 3. 43.4| 157.08| 3. 45.4| 165.88] 3.47] 47.4| 174.68| 3.51
4.6 142.1| 156.63) 3.52] 44.1| 165.83| 3.56] 46.1] 175.03| 3.61§ 48.1| 184.23| 3.65
4.8 | 42.8] 165.12) 3. 44.8) 174.72! 3. 46,8 184.32| 3.73] 48.8] 193.92| 3.78
5.0 | 43,5 173.75 3. 45,5 183.75| 3. 47.5| 193.75| 3.86] 49.5 203.75 3.91
5.2 144.2| 182.52| 3. 46.2| 192.92( 3. 48.2| 203.32{ 3. 50.2| 213.72( 4.04
5.4 1 44.91 191.43] 4. 46.9( 202.23| 4. 48.9| 213.03| 4. 50.9| 223.83| 4.16
5.6 | 45.6| 200.48| 4. 47.6| 211.68| 4. 49.6| 222.88| 4. 51.6) 234.08| 4.29
5.8 | 46.3[ 209.67| 4. 48.3| 221.27| 4. 50.3| 232.87| 4. 52.3| 244.47| 4. 41
8.0 | 47.0| 219.00( 4. 49.0| 231.00 4. 51.0| 243.00| 4. 53.0| 255.00| 4.54
6,2 | 47.7| 228.47| 4. 49.5| 240.87| 4. 51.7) 253.27| 4. 53.7| 265.67| 4.66
6.4 | 48.4 238.08 4. 50.4| 250.88| 4. 52.4| 263.68| 4. 54.4] 276.48( 4.78
6.6 | 49.1| 247.83 4. 51.1| 261.03] 4. 53.1 274.23| 4. 55.1| 287.43| 4.90
6.8 | 49.8( 257.72| 4. 51.8| 271.32| 4. 53.8| 284.92| 4. 55,8 208.52| 5.02
9.0 ] 50.5 267.75| 4. 52.5| 281,75 5. 54.5 295.75 5. 56.5| 309.75) 5.14
.2 ]51.2) 277.92| 5. 53.2| 292.32| 5. 55.2| 306.72 5. 57.20 321.12( 5.26
7.4 ] 51.9] 288.23( 5. 53.9| 303.03| 5. 55.9) 317.83| 5. 57.9| 332.63! 5.38
7.6 | 52.6] 298.68] 5. 54.6| 313.88| 5. 56.6 329.08| 5. 58,6 344.28| 5.50
7.8 ] 53.3 309.27| 5. 55.3) 324.87) 5. 57.3 340.47) 5. 59.3! 356.07| 5.61
8,01 54.01 320.00| 5. 56.0| 336.00] 5. 58.0; 352.00| 5. 60.0| 368.00| 5.73
8,2 | 54.7| 330.87| 5. 56.7| 347.27| 5. 58.7| 363.67] 5. 60.7| 380.07| 5.84
8,4 | 55.4| 341.88| 5. 57.4) 358.68} 5. 59.4) 375.48| 5. 61.4) 392.28) 5.96
8,6 ] 56.1| 353.03| 5. 58.1| 370.23| 5. 60.1| 387.43 5. 62.1| 404.63| 6.07
8.8 | 56.8| 364.32| 5.03 58.8 381.92| 6.024 60.8) 399.52} 6.100 62.8 417.12) 6.18
9.0 | 57.5| 375.75| 6. 59.5 393.75| 6. 61.5( 411.75| 6. 63.5 429.75/ 6.29
9,2 | 58.2| 387.32| 6. 60.2| 405.72| 6. 62,2 424.12| 6. 64.2| 442.52 6.41
9.4 ] 589 399.03| 6. 60.9 417.83| 6. 62.9| 436.53) 6. 64.9| 455.43| 6.52
9.6 | 50.6; 410.88! 6. 61.6) 430.08! 6.45] 63.6( 449.28' 6. 65.6| 468.48 6,63
9.8 160.3 422.87| 6. 46l 62,3 442.47] 6.551 64.3 462.07] 6. 65| 66.3| 481.67] 6.74
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Table 32.—Area in square feet, A, top width in feet, T, and
hydraulic radius in feet, r, of trapezoidal channels,

side slopes 134 to 1—Continued

Bottom width Bottom width Bottom width Bottom width
26 feet 28 feet 30 feet 32 feet
Dept
T A T T A r T A4 T r A T
10,0 161.00| 435.00| 6.56§63.00 455.00] 6. 66§ 65.00| 475.00] 6. 76§ 67.00] 495.00! 6. 85
10,5 [62.75, 465.94| 6.82)64. 75| 486.94! 6. 92 66.75| 507.94| 7.02] 68.75| 528. 94| 7.12
11,0 [54. 501 497.8 | 7.08466. 50| 510.8 | 7.18] 68.50| 541.8| 7.29] 70.50| 563.8| 7.38
11,5 §66.25| 530.4 | 7. 8.25| 553.4 | 7.44] 70.25] 576.4| 7.55] 72.25| 599.4| 7.65
12,0 [68.00( 564.0 | 7.58§70.00| 588.0 | 7.70§ 72.00{ 612.0| 7.81] 74.00| 636.0| 7.91
12,5 |69.75| 598.4 | 7. 1.75| 623.4 | 7.95} 73.75| 648.4| 8.07] 75.75| 673.4| 8.17
13.0 71. 50| 633.8 | 8.08]73. 50, 659.8 | 8.21} 75.50| 685.8| 8.32] 77.50| 711.8| 8.43
13, 3.25| 669.9 | 8.33175.25! 696.9 | 8.46] 77.25| 723.9| 8.58] 79.25| 750.9| 8.69
14, 5.00| 707.0 | 8.58]77.00{ 735.0 | 8.70] 79.00| 763.0| 8.83] 81.00] 791.0| 8.94
14,5 [76. 75| 744.9 | 8.82§78.75| 773.9 | 8.95] 80.75| 802.9] 9.08] 82.75 831.9| 9.20
15.0 [78.50| 783.8 | 9.06480. 50| 813.8 | 9. 82.50| 843.8! 9.33f 84.50] 873.8| 9.45
15,5 [80.25( 823.4 | 9.31882.25| 854.4 | 9.44] 84.25| 885.4| 0.57] 86.25| 916.4! 9.70
16.0 32.00| 864.0 | 9.55034.00| 896.0 | 9.69] 86.00| 928.0| 9.82] 88.00| 960.0 9.95
16,5 §33.75! 905.4 | 9.79135.75| 938.4 | 9.93] 87.75| 971.4[10.07] 89.75 1,004. 4/10. 20
17.0 I35.50; 947.8 ]10.03f87. 50| 981.8 |10.17] 89. 50/1, 015. 8(10. 31 91. 50(1, 049. 8(10. 44
17.5 187. 25/ 990.9 [10. 26§89. 25(1, 025.9 |10. 41] 91. 25(1, 060. 910. 55 93, 25(1, 095. 9(10. 69
18,0 89.0011,035.0 10. 50f91. 001, 071. 0 }10. 65] 93.00|1, 107. 010, 79 95. 00(1, 143. 0(10. 93
18.5 90.75/1,079.9 |10. 74§92. 75(1,116. 9 |10. 89 94.75(1, 153. 9(11. 0 96. 751, 190. 9(11. 17
19,0 §92. 50|1, 125. 8 ]10. 97J94. 50(1, 163. 8 |11. 13| 96. 50/1, 201. 8|11, 27] 98, 50(1, 239. 8(11. 42
19,5 J94.251,172.4 |11, 21096. 25(1, 211. 4 (11. 36§ 98. 25(1, 250. 4(11. 51]100. 25(1, 289. 4(11. 66
20,0 §96.0011, 220. 0 (11. 44§98. 0011, 260. 0 [11. 60§100. 0011, 300. 0/11. 751102. 00[1, 340.011. 90
Bottom width Bottom width Bottom width Bottom width
35 feet 40 feet 45 feet 0 feet
Depth|
T A r T A r T A T T A r
0.4 ] 36.4 14,28 41. 4/ 16.28| 0. 46.4) 18.28 51.4/  20.28( 0.39
0.6 37.1 2163 42,1 24.63 . 47.1] 27.63 52,1 30.63 .58
0.8]37.8 29.12 42,8/ 33.12 . 47.8 37.12 52.8 41.12| .77
1.0]385 36 75 43.5 41.75 . 48. 5 46.75 53.5( b51.75 .96
121392 44.52 44.2 50.52| 1. 49.2  56.52 54.2 62.52[1.14
1,41 39.9 52. 43| 44.9| 59.43| 1. 49.9|  66. 43| 5.9 73.43| 1.32
16]40.6 60.48 45.6( 68.48; 1. 50.6|  76. 48] 56.6/ 84.48| 1.50
1,8 ] 41.3| 68.67 46.3| 77.67| 1.64] 51.3] 86. 67| 56.3 95.67 1.67
2.0 42,00 77.00] 47.0| 87.00] 1. 52.0f 97.00 57.0| 107.00; 1.84
221427 8547 47.7]  96.47| 1. 52,71 107. 47 57.7| 118,47/ 2 01
2.4 ]43.4] 94.08 48.4| 106.08; 2. 53. 4] 118.08] 58.4/ 130.08( 2.18
2.6 144.1 102.83 49.1| 115.83| 2. 54..1] 128 83 59.1 141.83| 2.35
2.8]44.8 111.72 49.8( 125.72} 2. 54.8{ 139.72] 59.8 153.72| 2.51
3,0 | 45.5 120,75 50, 5! 135.75| 2.61] 55,5 150. 75 60.5 165,75 2.67
3.2 ]46.2 12992 51.2 145.92| 2. 56. 2| 161. 92| 61.2, 177.92| 2.83
3.4146.9 139.23 51.9) 156.23| 2. 56. 9 173. 23] 61.9/ 190.23; 2.99
3.6 F 47.6| 148. 68 52.6/ 166.68 3. 57.6] 184. 68| i 62.6| 202.68| 3.14
3.8 F48.3 158.27, 53.3] 177.27 3. 58.3] 196. 27 63.3| 215.27| 3.30
4,01 49.0 168.00] 54.0| 188.00| 3. 59.01 208.00 64.0/ 228.00| 3.45
4.2 149.7| 177.87, 54.7 198.87| 3. 59.7| 219.87 64.7| 240.87 3.60
4.4 ] 50.4| 187.88 55.4| 209.88| 3.644 60.4| 231.88 65. 4/ 253.88 3.75
4,61 511 19803 56.1 221.03] 3. 6111 244.03 66.1 267.03( 3.90
4.8 1518 208 32 56. 8| 232.32 3. 61. 81 256. 32| 66.8/ 280.32| 4.04
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Table 32.—Area in square feet, A, top width in feet, T, and
hydraulic radius in feet, r, of trapezoidal channels,
side slopes 134 to 1—Continued

Bottom width Bottom width Bottom width Bottom width
De 35 feet 40 feet 45 feet 50 feet
pt.
T A r T A T T A T T A r

5.0 52.5 | 218. 75 57.5 | 243. 75 62.5 | 268. 75 67.5 | 293. 75| 4.19
521532 22032 £8.2 | 255,32 63.2 | 281.32 68.2 | 307.32 4.33
5.4 | 53.9 | 240.03 58.9 | 267.03 63.9 | 204. 03 68.9 | 321.03| 4.47
5.8 | 54.6 | 250. 88, 6 50.6 | 278.88 64.6 | 306. 88 69.6 | 334.88] 4.61
5.8 | 55.3 | 261. 87| ol 60.3 | 200. 87 65.3 | 319. 87, 70.3 | 348.87 4.75
6.0 1 56.0 | 273. 00, 61.0 | 303.00 66.0 | 333.00 7L.0 | 363.00| 4.89
6.2 | 56.7 | 284. 27, 61.7 | 315.27 66.7 | 346. 27 71.7 | 377.27| 5.03
6.4 | 57.4 | 295.68 62.4 | 327.68 4 67.4 | 359.68 72.4 | 391.68| 5.17
6.6 ) 68.1 307.23 63.1 | 340.23 68.1 | 373.23 73.1 | 406. 23| 5.30
6.8 | 58.8 | 318 92 63.8 | 352.92 68.8 | 386. 92 73.8 | 420.92| 5. 44
7.0 § 59.5 | 330. 75 64.5 | 365.75 £9.5 | 400. 75 74.5 | 435.75| 5. 57
7.2]60.2} 342.72 65.2 | 378.72 70.2 | 414. 72| 75.2 | 450.72| 5.70
7.4 60.9 | 3564.83 65.9 | 391.83 70.9 | 428.83 75.9 | 465.83| 5.84
7.8 ]| 61.6 | 367. 08| 66. 6 | 405. 08 71.6 | 443. 08| 76.6 | 481.08| &6.97
7.8 1 62.3 | 379.47 67.3 | 418.47 72.3 | 457.47 77.3 | 496.47| 6.10
8,01 63.0 | 392 00 68.0 | 432. 00| 73.0 | 472.00 78.0 | 512.00| 6.22
8,2 | 63.7 | 404. 67, 68.7 | 445.67 73.7 | 486. 67| 78.7 | 527.67| 6.35
8.4 | 64.4 | 417 48] 69. 4 | 459.48 74.4 | 501. 48] 79.4 | 543.48| 6.48
8.6 | 65.1 | 430. 43 g 70.1 | 473. 43 ] 75.1 | 516.43 80.1 | 559.43| 6.61
8.8 ] 65.8 | 443. 52 70.8 | 487. 52 75.8 | 531. 52| 80.8 | 575.52( 6.73
9.0]66.5| 456.75 71. 5| 501. 75 76. 5 | 546. 75 81. 5 | 501.75| 6.86
9.2 ] 67.2| 470.12 72.2 | 516,12 77.2 | 562.12 82.2 | 608.12) 6.98
9.4 ] 67.9 | 483.63 4 72.9 | 530.63 77.9 | 577.63 82.9 | 624.63} 7.11
9.6 ] 68.6 | 497. 28 73.6 | 545.28 78.6 | 593.28 83.6 | 641.28; 7.23
9.8 169.3 | 511.07 74.3 | 560.07 79.3 | 609. 07, 84.3 | 658.07| 7.35
10,0 § 70.00 525.00 75. 00| 575.00 80. 00| 625. 00| 85, 00 675.00| 7.47
10.5 | 71. 75| 560. 44 76. 75| 612,94 81. 75| 665. 44 86.75| 717.94| 7.78
11,0 | 73. 50| 506.8 78. 50| 651.8 83. 50| 706.8 88. 501 761.8 | 8.07
11,5 | 75. 25| 633.9 80. 25| 691. 4 85, 25| 748.9 90. 25/ 806.4 | 8,37
12,0 | 77.00| 672.0 82.00| 732.0 87.00; 792.0 92.00| 852.0 | 8.66
12,5 | 78.75 710.9 . 75 773.4 88. 75 835.9 93,75 898.4 | 8.95
13.0 | 80. 50 750.8 85. 50| 815.8 90. 50! 880.8 95. 50| 945.8 | 9. 24
13,5 1 82 25| 791. 4 87.25| 858.9 92, 25| 926. 4 97.25| 993.9 | 9.52
4,0 ] 84.00| 833.0 89. 00 903. 0 94. 00| 973.0 99. 00(1, 043. 0| 9. 80
14,5 | 85.75| 875.4 90. 75| 947.9 95. 751, 020. 4 100. 75/1, 092. 9(10. 08
15,0 | 87. 50 918.8 92. 50| 993.8 97. 501, 068. 8/10. 13§102. 50|1, 143. 8|10. 35
15.5 | 89.25( 962.9 94, 25/1, 040. 4| 99. 25(1, 117. 9(10. 40104. 25|1, 195. 4(10. 63
16,0 | 91. 00i1, 008. 0| 96. 00(1, 088, 0/10. 41§101. 00|1, 168. 0[10. 67J106. 00|1, 248. 0|10. 90
16,5 | 92. 7511, 053. 9 97.75(1, 136. 4(10. 675102, 75(1, 218. 9(10. 934107. 75i1, 301. 4|11. 17
17,0 | 94. 50{1, 100. 8; 99, 501, 185. 8(10. 93§104. 501, 270. 8(11. 194109. 501, 355. 8/11. 44
17,5 1 96. 25(1,148. 4 101. 25(1, 235. . 188106. 25(1, 323. 4(11 450111. 25(1, 410. 9/11. 70
X 9%.00|1, 197. 0/11. 13]103. 00|1, 287. . 434108. 00]1, 377. 0|11. 71{113. 00{1, 467. 0|11. 97
18,5 | 99. 75(1, 246. 4 104. 75(1, 338. 9|11. 69J109. 75|1, 431. 411. 97J114. 75(1, 523. 912. 23
19, 0 J101. 50!1, 296. 8(11. 62§106. 501, 391. 8(11. 94]111. 50(1, 486. 8|12. 23§116. 50|1. 581. 8(12. 40
19, 5 1103. 251, 347. 9|11. 86108. 25{1, 445. 4(12. 194113. 25(1, 542, 9]12. 484118, 251, 640. 4/12. 76
20. 0 1105. 0011, 400. 0}12. 11§110. 00!1, 500. 0|12. 44J115. 00|1, 600. 0{12. 74]120. 00(1, 700. 0(13. 01
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, top width in feel
, 1, of trapezoidal channels,

side slopes 2 to 1

«—Area in square feet, A

hydraulic radius in feet

Table 33

Bottom width
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Depth;
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A, top width in feet, T, and
annels,

hydraulic radius in feet, r, of trapezoidal ch

Table 833.—Area in square fee,

side slopes 2 to 1—Continued
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38y

top width in feet, T, and

4,

2

, 7, of trapezoidal channel
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side slopes 2 to 1—Continued
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Table 833.—Area in square feet, A, top width in feet, T, and
hydraulic radius in feet, r, of trapezoidal channels,
side slopes 2 to 1—Continued

Bottom width Bottom width Bottom width Bottom width
18 feet 20 feet 22 feet 24 feet
Depth|
T A T T A T T A r T A r
5.0 §38.0] 140.00 40.0| 150.00( 3.54) 42.0 160.00] 3.61] 44.0| 170.00] 3.67
5.2 | 38.8 147.68 40.8| 158.08| 3.65] 42.8| 168.48] 3.72§ 44.8| 178.88; 3.79
5.4 ]| 39.6| 155.52 41.6 166.32| 3.77f 43.6| 177.12| 3.84) 45.6| 187.92! 3.60
5.6 | 40.4| 163.52 42. 4| 174.72| 3.88% 44.4| 185.92| 3. 46. 4| 197.12 4.02
5.8 [ 41.2| 171.68 43.2( 183.28| 3. 45.2| 194.88| 4. 47.2 206.48] 4.13
6.0 ¥ 42.0| 180.00 44.0( 192.00| 4.10f 46.0| 204.00 4.18) 48.0 216.00f 4.25
6.2 | 42.8{ 188.48 44.8( 200.88| 4.21) 46.8| 213.28| 4.20§ 48.8| 225.68| 4.36
6.4 § 43.6| 197.12 45.6 209.92| 4.32] 47.6| 222.72| 4.408 49.6 235.52| 4.48
8.6 § 44.4] 205.92 46.4| 219.12| 4.43) 48.4| 232.32| 4.51) 50.4| 245.52| 4.59
6.8 | 45.21 214.88 47.2| 228.48| 4.53] 49.2| 242.08| 4.62 51.2| 265.68 4.70
7.0]46.0] 224.00 48.0| 238.00[ 4.64) 50.0 252.00; 4.73] 52.0| 266.00 4.81
7.2 §46.8] 233.28 48.8| 247.68| 4.74] 50.8| 262.08| 4.84) 52.8| 276.48) 4.92
7.4 147.6] 242.72 49.6| 257.52| 4.85§ 51.6| 272.32( 4.94] 53.6] 287.12| 5.03
7.6 ]| 48.4| 252.32 50.4| 267.52| 4.96] 52.4| 282.72| 5.05§ 54.4| 207.92| 5.14
7.8 ] 49.2] 262.08| 51.2{ 277.68| 5.05] 53.2| 293.28| 5.16§ 55.2| 308.88] 5.25
8,0 1 50.0] 272.00 52.0( 288.00] 5.16] 54.0| 304.00] 5.26§ 56.0| 320.00] 5.35
8,2 § 50.8| 282.08 52.8| 208.48] 5.27] 54.8| 314.88| 5.37] 56.8| 331.28! 5.46
8,4 § 51.6| 202.32 53.6| 309.12 5.37] 55.6| 325.92| 5.47) 57.6| 342.72| 5.57
8,6 ] 52.4| 302.72 54.4| 319.92! 5.47) 56.4| 337.12| 5.581 58.4| 354.32| 5.67
8.8 §53.2| 313.28 55.2| 330.88) 5.57] 57.2| 348.48| 5. 684 59.2| 366.08| 5.78
9,0 ] 54.0| 324.00 56.0| 342.00| 5.68] 58.0 360.00| 5. 78§ 60.0| 378.00] 5.88
9.2 ] 54.8| 334.88 56.8| 363.28| 5.78) 58.8| 371.68| 5.80§ 60.8| 300.08] 5.09
9.4 | 55.6] 345.92 57.6 364.72| 5.881 59.6| 383.52| 5.99% 61.6| 402.32 6.09
9.6 | 56.4] 357.12 58.4| 376.32| 5.98] 60.4| 395.52| 6.09) 62.4| 414.72 6.20
9.8 | 57.2| 368.48 59.2 . 08| 6.08) 61.2| 407.68| 6.19] 63.2| 427.28| 6.30
10,0 | 58.0 380.00 60.0| 400.00( 6.184 62.0; 420.00| 6.29] 64.0] 440.00| 6. 40
10,5 § 60.0{ 409. 50 62.0| 430.50( 6.433 64.0{ 451.50( 6.55] 66.0; 472.50| 6.66
11,0 1 62.0} 440.0 64.0| 462.0 | 6.68 66.0 484.0 | 6.80] 68.0| 506.0 | 6.91
11,5 ] 64.0; 471.5 66.0( 494.5 | 6.921 68,0/ 517.5 | 7.05] 70.0{ 540.5 | 7.17
12,0 | 66.0 504.0 68.0( 528.0 | 7.17] 70.0| 552.0 | 7.304 72.0] 576.0 | 7.42
12.5 ] 68.0| 537.5 70.0| 562.5 | 7.41§ 72.0| 587.5 | 7.54] 74.0| 612.5 | 7.67
13,0 ] 70.0[ 572.0 72.0| 598.0 | 7. 74.0| 624.0 1 7. 76.0| 650.0 | 7.91
13.5 | 72.0| 607.5 74.0| 634.5 | 7. 76.0| 661.5 | 8. 78.0| 688.5 | 8.16
14,0 | 74.0| 644.0 76.0| 672.0 | 8.13] 78.0| 700.0 | 8.27] 80.0| 728.0 | 8.41
14,51 76.0| 681.5 78.0( 710.5 | 8.37) 80.0| 739.5 | 8.52f 82.0| 768.5 | 8.65
15,0 | 78.0| 720.0 80.0| 750.0 | 8.61] 82.0| 780.0 | 8.76] 84.0; 810.0 | 8.89
15.5 | 80.0| 759.5 82.0| 790.5 | 8. 84.0| 821.5 | 9.00] 86.0/ 852.5 | 9.14
16,0 | 82.0| 800.0 84.0( 832.0 | 9.09 86.0] 864.0 | 9.241 88.0| 896.0 | 9.38
16.5 | 84.0| 841.5 86.0| 874.5 | 9.32] 88.0; 907.5 | 9.47] 90.0| 940.5 | 9.62
17,0 1 86.0; 884.0 88.0| 9018.0 | 9.56] 90.0] 952.0 | 9.71] 92.0 986.0 | 9.86
17.5 1 88.0/ 927.5 90.0! 962.5 | 9.80§ 92.0{ 997.5 | 9.958 94.0|1.032.5 |10.10
18,01 90.0| 972.0 92.0[1,008.0 |10.03] 94. 0|1, 044.0 [10. 19¢ 96. 0/1. 080.0 [10.34
18,5 ] 92.0]1,017. 5 94.0(1,054. 5 (10.26§ 96.0(1,091.5 (10.42 98.0/1,128. 5 |10.57
19,0 § 94.011, 064.0 96.0]1, 102.0 |10. 98.0[1,140: 0 }10. 664100.0(1. 178.0 (20.81
19.5 1 96.0[1,111. 5 98.011.150. 5 (10. 73§100.0/1,189. 5 |10. 804102. 0!1, 228.5 11.05
20.0 1 98.0(1, 160.0 00.0/1, 200.0 |10. 02.0|1,240.0 |11. 1 94.01,280.0 11.28
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Table 38.—Area in square feet, A, top width in feet, T, and
hydraulic radius in feet, r, of trapezoidal channels,
side slopes 2 to 1—Continued

Bottom width Bottom width Bottom width Bottom width
De 60 feet 70 feet 80 feet 90 feet
pt.
T A r T A r T A r T A r

0.4 §61.6) 2432/ 0.3 71.6/ 28.32 0.3 81.6/ 3232 0.40f 01.6] 36.32] 0.40
0,6 1624 36.72 .50 724 42.72 .50 82.4] 48.72 92.4/ 54.72 .59
0,8163.2 49.28 .78 73.2 57 28 o 83.2| 65 28| 4 93.21 73.28 .78
103640 6200 . 74.0[  72.00] 84.0( 8200 . 94.0{ 92.00] .97
1,2364.8 74.88 1.15 74.8| 86.88 1 84.8( 98.88 1.16§ 94.8 110.88| 1.16
1.4 1656 87.92 1.3 75.6] 101.92| 1.34] 85.6| 115.92| 1.34] 95.6; 120.92| 1.35
1.6 ] 66.4/ 101.12] 1.51] 76.4{ 117.12 1 86.4 133.12| 1. 53 96. 41 149.12 1. 53
1,8]67.2 114.48| 1.68 77.2| 132.48) 1 87.2| 150.48| 1.71] 97.2; 168.48| 1.72
2.0 §68.0/ 128.00| 1.86] 78.0| 148.00| 1. 88.0{ 168.00| 1.804 98.0| 188.00] 1.90
2.2 68.8 141.68| 2. 78.8| 163.68 2. 88.8; 185.68| 2. 98. 8 207.68| 2.08
2.4]69.6/ 15552 2. 79.6| 179.52| 2. 80.6( 203.52| 2.24] 99.6| 227.52| 2.26
2.8170.4 169.52 2.37] 80.4| 195.52 2.40] 90.4| 221.52| 2.44100. 4| 247.52| 2. 44
2,8]71.2 183.68 2 53 81.2) 211.68| 2.57] 91.2| 239.68| 2. 59101, 2| 267. 68! 2.61
3.0 72.0| 198.00 2. 70§ 82.0 228. 2.734 92.0] 258.00{ 2. 764102.0| 288.00] 2.78
3.23 728 212.48 2. 82.8| 244.48) 2.90] 92.8| 276.48; 2.93§102.8| 308.18| 2.96
3.4 173.6) 227.12) 3.0 83.6| 261.12] 3. 03.6] 205.12; 3.100103. 6/ 329.12| 3.13
8.6 ]| 74.4] 241.92) 3.18] 84.4| 277.92) 3.23] 94.4] 313.92| 3. 04.4| 349.92{ 3.30
3.8 3752 256.88| 3.34] 85.2| 294.88| 3.39% 95.2 332.88; 3.434105.2| 370.88 3.47
4.0 1 76.0/ 272.00| 3.49] 86.0| 312.00| 3. 96.0] 352.00| 3. 604106.0] 392.00| 3.63
4.2 ] 76.8 287.28| 3.65] 86.8 329.28| 3. 96.8| 371.28( 3. 06.8( 413.28( 3.80
4,4 ) 77.6| 302.72 3.80] 87.6] 346.72| 3. 97.6| 390.72| 3. 07.6| 434.72| 3.96
4.0 178 4 318.32 3.95 88. 4] 364.32| 4. OR. 4| 410.32| 4.084108. 4| 456.32| 4.13
4,81 70.2) 334.08| 4.10§ 89.21 382.08| 4. 09. 2| 430.08] 4. 244109. 2| 478.08] 4.29
5.8 180.0 350.00( 4.25 90.0 400.00! 4.33100.0] 450.00 4.40§110.0{ 500.00| 4.45
5.2 | 80.8/ 366.08( 4.40] 90.8 418.08| 4. 484100. 8| 470.08| 4. 55110. 8] 522.08| 4. 61
5.4 | 8.6 382.32 4.54 91.6| 436.32] 4 6H101.6 490.32 4. 71111. 6| 544.32| 4.77
5.6 ] 82.4| 398.72| 4.60 92. 4| 454.72| 4.758102. 4 510.72| 4.26J112. 4| 566. 72} 4.93
5.8 | 83.2| 415 28] 4. 93.2| 473.28( 4.93103.2| 531.28] 5.01J113. 2| 589. 28| 5.08
6.0 ]84.00 43200 4. 04.0! 492.00 5.08§104.0 552.00| 5.17J114.0| 612.00 5.24
6.2 ] 84.8| 448.88| 5.1 94.8] 510.88] 5.23J104. 8| 572.88| 5. 14.8| 634.88( 5.39
6.4 | 85.6| 465.92 5. 95.6| 520.92( 5.37J105.6/ 593.92 5. 15.6| 657.92| 5. 55
6.6 ]| 86.4] 483.12| 5.40] 96.4| 549.12| 5. 54106.4| 615.12 5. 16.4! 681.12| 5.70
8.8 | 87.20 500.48| 5. 97.2| 568.48| 5.604107.2| 636. 48] 5. 17.2] 704. 48| 5.85
.0]88.0, 51800 5 67] 98.0 588.00 5.800108.0| 658.00| 5. 914118.0| 728.00{ 6.00
7.% | 88.8) 535.68 5.81] 98.8 607.68| 5.95108.8 679. 68| 6.06§118.8 751.68| 6.15
7.4 ) 89.6| 553.52) 595 99.6| 627. 52| 6.004109.6] 701. 52| 6. 204119.6| 775.52| 6.30
7.6 1 90.4| 571.52| 6.054100. 4| 647.52] 6.234110.4] 723,52 6.35120.4] 799.52f 6.45
7.8 1012 58968 6.210101. 2| 667.68| 6.37]111.2| 745 68| 6. 490121. 2| 823. 68| 6.60
8.0 ] 92.0/ 608.00| 6.35§102.0| 688.00| 6.50§112.0| 768.00| 6. 22.0| 848.00| 6.74
8.2 | 92.8| 626.48( 6. 18§102. 8| 708.48( 6. 64J112. 8| 790. 48| 6. 78§122. 8| 872.48] 6.89
8,41 93.6/ 645.12 6.610103.6| 720.12 6.78113.6] 813.12! 6. 23.6/ 897.12| 7.03
8.6 | 94.4 663.92 6.74]104.4| 740.92| 6.91]114. 4| 835.92| 7. 24.4| 921.92) 7.18
8.8 1 95.2 682.88] 6.87J105. 770.88; 7.050115.2| 858.88| 7. 25.2] 946.88| 7.32
9.0 196.00 702 00] 7.004106.0 792.00| 7.18§116.0| 882.00| 7.334126.0| 97200 7.46
9.2 196.8 721.28| 7.13106.8| 813.28| 7.32116.8| 905.28| 7.47]126. 8 997. 28| 7.60
9.4197.6| 740.72) 7.268107.6| 834.72) 7.45117.6/ 928. 72 7.61§127. 6]1,022.72{ 7. 75
9.8 198 4| 760.32 7.300108. 4| 856.32 7.584118. 4| 952.32| 7. 75128. 4]1, 048. 32| 7.80
9.8 109.2( 780.08! 7.510109. 2! 878.08| 7.711119.2 976.08| 7.8s4129. 2I1, 074. 08| 8.03
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Table 33.—Area in square feel, A, top width in feet, T, and
hydraulic radius vn feet, r, of irapezoidal channels,

side slopes 2 to 1—Continued
Bottom width Bottom width Bottom width Bottom width
fi 70 feet 0 fi

Dept 60 feet 0 fee 80 feet eet
T A r T A r T A r T A r
10,0 1100.0{ 800.00 110. 0 900. 00 20, 0{1, 000. 00| 8. 024130. 0|1, 100. 00} 8.17
10.5 §102.0| 850. 50 112. 0] 955. 50| 22, 0(1, 060. 50| 8. 35§132. 011, 165. 50| 8. 51
11,0 J104.0f 902.0 114. 0/1,012.0 24.0|1,122.0 | & 684134.0(1,232.0 | 8.85
11,5 J106.0| 954.5 116. 0/1, 069. 5 26.0/1,184.5 | 9.01]136.0(1,209.5 | 9.19
12,0 108. 01, 008.0 118. 0(1, 128. 0 28.0(1.248.0 | 9. 34J138.C|1, 368.0 | 9. 52
12,5 |110. 0|1, 062. 5 120.0(1, 187. 5 30.0|1,312. 5 | 9.6(4140.0(1,437. 5 | 9.85
13,0 1112.0/1,118.0 122.01,248.0 | 9. 32.0(1,378.0 | 9. 98§142. 0|1, 508. 0 |10. 18
13,5 J114.0(1,174. 5 124. 0(1, 309. 5 |10. 34.0|1, 444. 5 (10. 208144, 071, 579. 5 |10. 50
14,0 J116. 0|1, 232.¢ (N 126. 01, 372. 0 (10. 354136. 0|1, 512. 0 (10. 60J146. 0|1, 652. 0 [10. 82
14,5 1118. 0|1, 290. 5 {1t 128. 011, 435. 5 [10. 64138. 0/1, 580. 5 (10. 91J148. 0|1, 725, 5 |11. 14
15.0 §120. 011, 350. 0 (1 130. 0(1, 500. 0 [10. 94§140. 0[1, 650. 0 {11. 224150. 0{1, 800. 0 |11. 46
15,5 |122.0[1, 410. 5 [10. 91]132. 0|1, 565. 5 |11. 244142. 0[1, 720. 5 [11. 524152. 0|1, 875.5 [11.77
16,0 J124.0(1, 472. ¢ (11. 104134. 01, 632. 0 {11. 44.0(1, 792.0 ]11. 828154. 0:1, 952. 0 ]12.08
16,5 §126.011, 534. 5 (11. 474136. 01, 699. 5 (11. 824146. 0|1, 864. 5 (12. 12§156. 0/2, 029. 5 (12. 39
17,0 J128.0(1, 598. 0 |11. 754138.0(1, 768. 0 |12. 11§148. 0|1, 938. 0 [12. 424158. 0(2, 108.0 |12. 70
17,5 J130.0{1, 662. 5 |12, 02§140.0(1,837. 5 |12. 308150. 012, 012. 5 |12. 724160. 0|2, 187. 5 {13.00
18,0 J132. 01, 728. 0 {12. 30§142. 01, 908. 0 ]12. 654152, 012, 088. 0 [13. 01§162. 0,2, 268. 0 [13. 30
18,5 [134.0(1, 704. 5 [12. 570144. 0|1, 979. 5 |12. 96§154. 02, 164. 5 {13. 30§164. 0(2, 340. 5 |13. 60
19,0 1136. 0|1, 862. 0 [12. 84]146. 0(2, 052. 0 |13. 24]156. 0|2, 242. 0 |13. 504166. 0|2, 432. 0 |13. 80
19,5 1138.0i1,930. 5 (13. 11J148. 0/2, 125. 5 [13. 524158, 012, 320. 5 |13. 88]168. 0/2, 515. 5 |14. 20
20, 0 ]140. 012, 000.0 |13. 50. 0|2, 2060.0 |13. 60. 0|2, 400. 0 [14. 16§170. 0|2, 600. 0 14, 40
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T, and

’

r, of trapezoidal channels,

quare feei, A, top width in feet

side slopes 215 to 1

hydraulic radius in feel,

Table 34.—Area in s

Bottom width
5 feet

80| 3.
50|
40( 3

Bottom width
4 feet

Bottom width
3 feet

Bottom width
2 feet

Depth|




191

HYDRAULIC AND EXCAVATION TABLES

~3
S
3
e
w3
D~

DV
N
.mm
Ml
=3
=%
o
=S
Aﬁ
RS
B &
S5
3
g5
S8
[
23
B3

8
wr
33
3
- 5
I3
0.
[}
—-
=
-]
3

side slopes 21% to 1—Continued

SBE88K BRERIE IN8INE IS B28 IRBRR IBILY 553X zzes
g | Y| BeddSs S ESS|| § S Tl e Ao eicied ey
=] k=]
B B SR8 3IRER SISV 3383 22235
| ] S tmET Nmemw - S8 i S g o et LR CSOMmB
g g8 FOX DIERN XHESFY S¥SES eHgss
Sw =y =
3 3 SO0 00008 ©0000 5550 S5558
/A /A Hoid Fddrd Sgddy SEENe Soud
o
RBS R
S £ =3 e - SN oo
k] o
Fe Fu EEE8 BRSR% SESRE BRCSRE SE3ES
g & wes gSugny SEE8T $H8dg 8F BE
o S
S50 2YoEN 2SRy dY¥88N RE8Hd
= =] S " L R I e e R L R P P T Y
=t o
B B S§S] RSRBR 3BRSR 23RS ===°SR
r S edaipr et mres oy el SRR
ge g& PR CaNER IRESS d9d5d g8gsg
Qo Or-
b= he]
m m === COoOOoD cCoooS COCOCTS SO0OD
FER AmXEs DXggdd AR¥8s RESSS
=} g ST e e AeeaN oo oot
k=] =]
By ' £ BB BZISZT SRIET 23828 S=23F
mm _ v =B Ve ognex JE8K588 SYgSES FE¥gg
o S
= o -
_ SRR P sog fodddd gndesd SAKdS SN€ss
um Sewmowe owe m WDW ONWESD ONWSW SR W S MWW
M mmmmm& sl % SSE weinuded wiofeiefel Sefedesed wwwod



HYDRAULIC AND EXCAVATION TABLES

192

ic radius in feet, r, of trapezoidal channels,

side slopes 214, to 1—Continued

Table 34.—Area in square feet, A, top width in feet, T, and
hydrauli
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top width in feet, T, and

hydraulic radius in feel, r, of irapezoidal channels,

il

side slopes 214 to 1—Continued

Table 34.—Area in square feet, A
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16 feet

Bottom width

14 feet

Bottom width

, T, of trapezoidal channels,

12 feet

dius in feet
Bottom width

ic ra

Area in square feet, A, top width in feet, T, and

side slopes 214 to 1—Continued
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10 feet

hydraul
Bottom width
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24 feet
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side slopes 2% to 1—Continued
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Table 34.

—Area in square feet, A, top width in feel, T, and
side slopes 2V to 1—Continued
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H

, A, top width in feet, T, and
feet, r, of trapezoidal channel

mn

in square feet
dius

Area

hydraulic ra

Table 34.

side slopes 214 to 1—Continued
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Table 34.—Area in square feet

hydraulic radius in feet, r,
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side slopes 2V, to 1—Continue
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T, and

1

Seet

feet, A, top width in
dius in feet, r, of trapezoidal channels,

Table 35.—Area in square
hydraulic ra

side slopes 3 to 1

Bottom width
5 feet

Bottom width
4 feet

Bottom width
3 feet

Bottom width
2 feet

Depth|
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Table 85.—Area in square

1, of trapezoidal channels,

y

feet, A, top width in feet, T, and
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9 feet
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HYDRAULIC AND EXCAVATION TABLES
side slopes 8 to 1—Continued
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hydraulic radius in feet
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dal channels,

side slopes 3 to 1—Continued

Table 85.—Area in square feet, A, top width in feet, T, and
hydraulic radius in feet, r, of trapezor

Bottom width
16 feet

Bottom width
14 feet

Bottom width
12 feet

10 feet

Bottom width
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HYDRAULIC AND EXCAVATION TABLES

top width in feet, T, and

dius in feet, r, of trapezoidal channels,

side slopes 38 to 1—Continued
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feet, T, and
dal channels,

01

r, of trapez
side slopes 3 to 1—Continued

feet, A, top width in

Seet,

7ea in square
¢ radius in

A
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side slopes 3 to 1—Continued

Area in square feet, A, top width
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hydraulic radius in feet, r, of trapezo

Table 35.
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Table 36.— Discharge in second-feet of Cipolletit weirs, computed
from Q=38.367 LH"

Depth Length of weir in feet
on
Great | 100 | 150 | 200 | 300 | 400 | 500 | 600 | 700 | S00 | 900
eot| o3| 1| 1| 2| 1| 2| 2| 2| 3 3
wz| 10| 1] 2| 8| 4] 8 7 9
o3| 18| 3| 4| B8] 7| o | 12| 14! 18
| 27| «| 5] 8| nf 13| 18] 19 22! 24
ws| 38| 6| 8| 11} 15| 10 26 | 30 | 34
06| 80| 9| 10| 158 20| 25| 30| 38| 40| 45
wi| 63| 9| 13| 19| 25| 81| 37 5 | 56
98| 76| 1| 15 30| 38| 46 | 83| 61| 69
91| 14| 18| 27| 36| 48| & 73 | 82
d0| 107] 18| 21| 32| 43| &3 73| 85| 96
m| 28] 18| 28| 37| 49| 61| 74| s8] 98| 111
40| 20| 28| 42| 86| 70 | 84 uz | 12
13 15.8 32 47 63 79 95 | 110 | 128 142

JA7 | 236} 35 47 71 94 | 118 | 142 | 165 | 189 213
JA8 | 257 89 51 77 {103 | 1290 | 154 | L 206 231
A9 | 279 42 56 112 | 139 | 167 | 195 | 223 251
. 30.1 45 60 90 | 120 | 151 | 181 | 211 | 241 271

22 347| 62 69 | 1 139 | 174 243 278 313
23 371 56 74 | 111 | 149 | X 223 297 334
24| 3968| 69 79 | 119} 158 | 198 | 238 | 277 | 317 356
25 | 421 63 84 | 126 | 168 | 210 | 253 | 208 379
28| 446 67 89 | 134 | 179 | 223 | 268 | 312 | 357 402
21| 472 | 71 142 | 189 } 236 331 | 378 425
28| 499 | 78 §100 {1 200 | 249 | 299 | 349 { 399 449
29! 5261 79 | 105 | 158 | 210 | 263 | 315 | 368 | 421 473
30 | 553 111 | 1 221 | 277 387 | 443 498
81| 881 87 | 116 | 174 | 232 | 291 | 349 | 407 | 488 523
32| 6090 ] 91 | 122 | 183 | 244 | 305 | 366 | 427 | 488 548
33| 638 96 | 1 191 | 258 | 319 | 383 | 447 | 511 574
34| 667 | 100 | 133 | 200 | 267 | 334 467

35| 69.7| 105 | 139 279 | 349 | 418 | 488 | 558 627
36| 727 145 { 218 | 201 | 364 | 436 582 654
37 758 | 114 | 152 | 227 | 303 | 879 | 453 | 530

38| 789|118 | 1 237 | 318 | 394 | 473 | 552 | 631 710
39} 820 123 | 164 | 246 | 328 | 410 | 492 | 574 | 656 738
40| 853 | 128 | 170 | 256 | 341 | 426 | 511 | 596 1 767
At | 884 | 133 | 177 | 265 442 | 830 | 619 | 707 795
421 916 137 | 1 275 | 367 | 4568 | 550 | 641 | 733

43 | 949 | 142 | 190 380 | 475 | 570 | 6658 | 759 854
A4 | 983 147 | 197 { 208 | 393 | 491 | 590 | 688 | 786 884
45 | 101.6 | 1 308 | 407 610 | 711 | 813 918
46 | 1050 | 158 | 210 | 313 | 420 | 528 | 630 | 735

A7 1085 | 163 | 217 | 325 | 434 651 | 769 | 868 976
A8 | 1120 | 1 224 | 336 | 448 672 | 784 { 896 | 1,008
A9 | 1158 | 173 | 231 462 | 577 | 693 | 808 1,039
40 | 119.0 | 179 387 ) 476 | 595 | 714 | 833 | 952 | 1,011
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Table 36.—Discharge in second-feet of Cipolletti weirs, computed
from @=3.367 LH32—Continued

Depth
on
crest
(feet)

52

Length of weir in feet

100 | 150 | 200 | 360 | 400 | 500 | 600 | 700 | 800 | 900
1226|184 1 245 | 368 | 490] 613| 736( 858 | 981 [ 1,104
126.2 | 189 | 252 | 379} 505| €31 | 757 | 884 | 1,010 1,138
1299195 | 260 { 390} 520| 650| 779 | 909 | 1,039 | 1,169
1336|200 | 267 | 401 | b534f 668 802| 935{ 1,069 | 1,202
1373 {206 | 275 | 412 | 549] 687 | 824 961 1,009 | 1,236
1411|212 | 282 | 423 | B64| 705| 847] 088]1,120 | 1,270
1449 | 217 | 200 | 435 | &580] 924 869 1,014 1,159 | 1,304
1487 1223 | 207 | 446 595) 744 | 892] 1,041 1,190 | 1,338
1526 1229 {305 | 458 | 610f 763 | 915] 1,068 | 1,221 | 1,373
1565 | 235 { 313 | 469 626 782 939 1,093 | 1,252 | 1,408
1604 ) 241 | 321 | 481 | 6421 802 | 962 1123[1,283 | 1,444
1644 { 247 1 320 | 493 657 822 | 986] 1,151 | 1,315 | 1,479
16831 253 1 3837 | 508| 673| 842)1,010] 1,178 1,347 { 1,518
1724 | 259 1 345 | 6517 | 689 | 862 1,034 ] 1,207 | 1,379 | 1,651
1764 | 265 | 353 | 529! V06| 88211,059| 1,235 | 1,411 | 1,588
180.51 271 1 361 | 542| 7221 903 (1,083 1,264 | 1,444 | 1,628
18461 277 | 369 | 554 | 7391 923 1,108 1,202 | 1,477 | 1,662
1888 | 283 | 378 | 566 755 944 |1,133 /1,321 | 1,510 | 1.699
1930| 289 | 386 | 579 772] 965/ 1,158 1 1,351 | 1,644 | 1,737
1072 296 | 394 | 592 | 789| 9861,183) 1,380 | 1,577 | 1,778
201.4 | 302 | 403 | 6041 806 1,007 | 1,208 } 1,410 | 1,611 | 1,813
205.7 | 309 | 411 | 617 ] 8231{ 1,028 | 1,234 | 1,440 | 1,645 | 1,851
2100|315 1 420 | 630} 8401 1,050 1,260 | 1470 | 1, 1,890
2143|321 { 429 | 643 857]1,072 1,286 1,500 { 1,715 | 1,929
218.7 | 328 | 437 | 656{ 875 1,093 | 1,312 | 1,631 | 1,749 | 1,968
22311334 | 446 | 669 | 8921 1,113 1,338 1,561 | 1,784 | 2,008
2275 | 341 | 456 | 682 | 910, 1,137 | 1,365 | 1,592 | 1,820 | 2,047
23191348 j 464 | 696 | 928 1,160 | 1,392 | 1,623 { 1,855 | 2,087
2364 | 356 | 473 | 709 | 946 ) 1,182 | 1,418 | 1,655 | 1,801 | 2,128
2409 | 361 | 482 | 723 | 964 | 1,203 | 1,445 | 1,686 | 1,927 | 2,168
2454 1368 | 401 | 736 | 9821 1,227 )1473] 1,718 1,963 | 2,209
250.0 | 376 | 500 { 750 | 1,000 { 1,250 | 1,500 | 1,750 | 2,000 | 2,250
2546 | 382 | 509 | 764 | 1,018 1,273 | 1,527 | 1,782 | 2,037 | 2,201
259.2 1 389 | 518 { 778 11,037 | 1,296 | 1,555 | 1.814 | 2,074 | 2,333
263.8 1 396 { 628 | 792 | 1,0 1,319 { 1,583 | 1,847 | 2,111 | 2,374
268.3 | 403 | 537 | 806 | 1,074 | 1,343 | 1,611 | 1,880 | 2,148 | 2,417
273.2 | 410 | 546 | 820 1,093 | 1,366 | 1,639 | 1,912 | 2,186 | 2,459
27701 417 | 556 | 834 | 1,112 ] 1,390 | 1,668 | 1,945 | 2,223 | 2,501
282.7 | 424 | 565 | 848 [ 1,131 { 1,413 | 1,696 | 1,979 | 2,261 | 2,544
287.5 | 431 | 6756 | 862 | 1,150 | 1,437 | 1,725 | 2,012 | 2,300 | 2,587
2023 1 438 | 585 | 877 {1,160 | 1,461 { 1,754 | 2,048 | 2,338 | 2.630
297.1 1 446 | 594 1 891 | 1,188 1,485 | 1,783 | 2,080 | 2,377 | 2.674
301.9 | 453 | 604 | 906 { 1,208 | 1,510 | 1,812 | 2,114 | 2,416 | 2,717
306.8 | 460 | 614 | 920 | 1,227 | 1,534 | 1,841 | 2,148 | 2,455 | 2,761
311.7 | 468 | 623 | 935 | 1,247 | 1,559 | 1,870 | 2,182 | 2,484 | 2,

1 316.7 1 475 | 633 | 950 [ 1,267 | 1,683 | 1,000 | 2,217 | 2,533 | 2.850
321.6 | 482 | 643 | 965 | 1,287 | 1,608 | 1,930 | 2,251 | 2,573 | 2.893
326.6 | 490 { 653 | 980 | 1,306 | 1,633 | 1,960 | 2,286 | 2,613 | 2,940
331.6 | 497 | 663 | 995 1,327 | 1,668 | 1,990 | 2,321 | 2,653 | 2,985
336.7 | 508 1 673 11,010 | 1,347 | 1,683 | 2,020 | 2,357 | 2,603 | 3,080
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Table 36.—Discharge in second-feet of Cipolletti weirs, computed
from @Q=3.367 LH32—Continued

Length of weir in feet

Depth
on
crest
(feet) 100 200 309 400 500 609 700 800 | 900
1.01 | 841.7 683 | 1,025 | 1,367 | 1,709 | 2,050 | 2,302 | 2,734 | 3,076
1.02 | 346.8 694 | 1,040 | 1,387 | 1,734 | 2,081 | 2,428 | 2,775 | 8,121
03 | 351.9 704 | 1,056 | 1,408 | 1,760 | 2,112 | 2,464 ,815 | 8,167
1.04 | 357.1 714§ 1,071 | 1,428 | 1,785 | 2,142 ! 2,409 | 2,857 | 3,214
1.05 | 3622 724 | 1,087 | 1,449 | 1,811 | 2,173 | 2,536 | 2,898 | 3.260
1.068 | 3674 938 | 1,102 | 1,470 | 1,837 | 2,208 | 2,672 | 2,939 | 3,307
1.07 | 372.6 745 | 1,118 { 1,491 } 1,863 | 2,236 ,608 | 2,981 | 3,354
08 | 377.9 756 | 1,134 | 1,511 | 1,889 | 2,267 | 2,645 | 3,023 | 3,401
1.09 | 383.1 66 | 1,149 | 1,532 | 1,918 ,200 | 2,682 | 8,065 | 3,448
1.10 | 388.4 ¥77 | 1,163 | 1,554 | 1,942 | 2,330 | 2,719 | 3,107 | 3,496
1.11 | 393.7 87 11,181 | 1,575 | 1,960 | 2,362 | 2,756 | 8,150 | 3,543
1.12 | 3900 798 | 1,197 | 1,596 | 1,995 | 2,394 | 2,793 | 3,192 | 3,501
118 | 4044 809 | 1,213 | 1,618 | 2,022 | 2,426 831 | 8,235 | 3,640
1.14 | 409.8 820 | 1,229 | 1,639 | 2,049 | 2,459 | 2,869 | 3,278 | 3,688
115 | 4162 830 | 1,246 | 1,661 | 2,076 | 2,491 ,006 | 8,322 | 3,737
1.16 | 420.6 841 { 1,263 | 1,682 | 2,103 | 2,524 | 2,944 | 8,365 | 8,786
117 | 426.1 852 | 1,278 | 1,704 | 2,130 | 2,556 | 2,982 | 8,409 | 3,835
1.18 | 431.5 863 | 1,205 | 1,726 | 2,158 | 2,589 | 3,021 | 3,452 | 3,884
1.19 | 4370 874 | 1,311 | 1,748 | 2,185 | 2,622 | 3,059 | 3,496 | 3,933
120 | 442.6 885 | 1,328 | 1,770 | 2,213 | 2,655 | 8,098 ,640 | 3,983
1.21 | 448.1 896 | 1,344 | 1,702 | 2,240 | 2,689 | 8,137 | 8,583 | 4,033
1.2% | 453.7 907 | 1,361 | 1,815 | 2,268 { 2,722 | 8,176 | 8,629 ,083
1.23 | 4603 919 | 1,378 / 1,837 | 2,296 | 2,756 | 3,218 | 3,674 | 4,133
1.24 | 464.9 930 | 1,395 | 1,859 | 2,324 | 2,789 | 8,254 | 8,719 | 4,184
1. 470.6 941 | 1,412 | 1,882 | 2,353 | 2,823 | 3,294 | 3,764 238
1.26 | 476.2 952 | 1,428 | 1,905 | 2,381 | 2,857 | 3,333 | 3,800 | 4,283
1.27 | 4818 964 | 1,446 | 1,927 | 2,400 | 2,801 | 3,373 | 8,858 | 4,337
1.28 | 487.8 975 | 1,463 | 1,950 | 2,438 | 2,923 | 3,413 ,900 | 4,388
1. 493.3 987 | 1,480 | 1,973 | 2,466 | 2,060 | 3,453 | 8,046 | 4,439
1. 499.0 098 | 1,497 | 1,006 | 2,498 | 2,994 | 3,403 ,992 | 4,401
1.31 | 5048 | 1,010 | 1,514 | 2,019 | 2,524 | 3,029 | 8, 4,038 | 4,843
1.32 1 510.6 | 1,021 | 1,532 | 2,042 | 2,653 | 3,063 | 3,574 | 4,088 | 4,598
1.33 | 516.4 | 1,033 | 1,549 | 2,066 | 2,582 | 3,098 | 3,618 | 4,131 648
1.34 | 522.2 | 1,044 | 1,567 | 2,080 | 2,611 | 3,133 | 3,650 | 4,178 | 4,700
1.35 | 528.1 | 1,056 | 1,584 | 2,112 | 2,640 ,168 | 8,697 | ¢,225 | 4,753
1.36 | 8340} 1,068 | 1,602 | 2,136 | 2,670 | 3,204 | 8, 4272 | 4,
1.37 | £39.9 | 1,080 | 1,620 | 2,159 | 2,609 | 8,239 | 8,779 | 4,319 | 4,859
1.38 | 545.8 | 1,092 | 1,637 ,183 729 | 3,275 | 3,820 | 4,366 | 4,912
1.39 | 551.7 | 1,103 | 1,655 | 2,207 | 2,759 | 8,310 | 8,862 | 4,414 | 4,965
1.40 | 557.7 | 1,113 | 1,673 | 2,231 .88 | 8,346 ,004 | 4, 5,019
1.41 | 663.7 | 1,127 | 1,601 | 2,255 | 2,818 | 3,382 | 3,946 | 4. 5,073
1.42 | 560.7 { 1,139 | 1,709 | 2,279 | 2,848 | 3,418 | 3,988 | 4,557 | 5,127
48 | 575.7 | 1,151 | 1,727 | 2,303 | 2,879 | 3,454 | 4,030 | 4, 5,181
1.4 1.8 | 1,164 | 1,745 | 2,327 | 2,009 | 3,491 | 4,072 | 4,654 | 5236
1.45 | 687.8 | 1,176 | 1,763 | 2,351 | 2,939 | 8,527 | 4,118 | 4,703 | 5,290
1.46 | 5939 | 1,188 | 1,782 | 2,376 | 2,970 | 3,564 | 4,157 | 4,751 | 8,348
1.47 1 600.0 | 1,200 | 1,800 | 2,400 | 3,000 ,600 | 4,200 ,800 | 5,400
48 | 606.2 | 1,212 { 1,819 | 2,425 | 3,031 | 3,637 243 | 4,849 | 5456
1.49 | 612.3 | 1,225 | 1,837 | 2,449 | 3,082 | 3,674 | 4,286 | 4,809 | 5,511
1.50 | 618.8 | 1,237 | 1, 2,474 | 3,002 | 8,711 | 4,330 | 4,948 | 5,668
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Table 36.—Discharge in second-feet of Cipolletti weirs, computed
from Q=3.8367 LH3?—Continued

Depth Length of weir in feet
on

t
&re:st) 100 | 200 | 300 | 400 500 600 900 800 | 900

1.61  624.7 ( 1,240 | 1,874 | 2,499 | 3,123 | 3,748 | 4.373 4,998 | 5,622
1.52 | 630.9 | 1,262 | 1,803 | 2,524 | 3,155 | 3.785 | 4416 | 5,047 | 5.678
1.53 (637.1 | 1,274 | 1,011 | 2,549 | 3186 | 3,823 | 4.460 | 5,097 | 5.734
154 | 643.4 | 1,287 | 1,930 | 2,574 | 3.217 | 3,860 | 4,504 | 5.147 | 5.701
1.55 { 649.7 ( 1,299 | 1,049 | 2,590 | 3,248 | 3,808 | 4,548 §,197 | 5,847

1.56 | 656.0 | 1,312 | 1,968 | 2,624 | 3,280 | 3,036 | 4,562 | 5.248 | 5,904
1.57 | 662.3 %.335 1,987 | 2,649 | 3311 | 38,974 | 4,636 | 5,208 | 5,961

.58 K ,008 4,680 34!
1.59 | 675.0 | 1,350 | 2,025 | 2,700 | 3,375 | 4,050 | 4,725 | 5,400 | 6,07
1.60 | 681.4 | 1,363 | 2,044 | 2,725 | 3,407 | 4,088 | 4,770 | 5451 | 6,132

1.61 1 6878 | 1,376 | 2,083 | 2,751 | 3,439 | 4,127 | 4,812 8,502 | 6,190
1.62 | 694.2 | 1,388 | 2,083 | 2,777 | 3.471 | 4,165 | 4,850 | 5,553 | 6.248
] X 80! 4,204 6,308
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Table 36.—Discharge in second-feet of Cipolletti weirs, computed
from Q=3.367 LH?*?>—Continued

Depth Length of weir in feet
on
crest | 100 | 200 | 300 { 400 | 500 | 600 | Y00 | 800 | 800
(feet)
2.1 | 1.024.5] 2,040] 3,074| 4,008| 5123 6,147| 7,172| 8,196 9,221
2.2 | 1.008.6| 2,197| 3.298| 4.394| 5493 6.592| 7.690{ 8.789] 9,
2.3 | 11174.3| 2.349] 3.523| 4,697} 5872 7,046| 8,220| 9,395| 10,569
2.4 | 12517 2, X 5.007| 6,259 7,510 8,%762| 10,014/ 11,
2.6 | 1,330.8| 2,662| 3,992 6,323] 6, 7,985] 9,316 10,646| 11,977
2.6 | 1,411.4] 2,823| 4,234| 8, 7,057) 8.469 9.880| 11,201 12,703
2.7 | 11493.6] 2.987| 4.481| 5975 7.468] 8.062| 10.455| 11,949] 13,443
2.8 | 15774 8,155 4732 6,.310| 7,887| 9464 11,042{ 12.619| 14,196
2.0 | 1/662.6| 3.325] 4.988| 6.651] 8313| 9,976| 11,638 13.301| 14,964
3.0 | 1,740.4] 3,409] 5248 6,997} 8,747| 10,496 12,246] 13,995| 15,744
8.1 | 1,837.6] 8,675 5,513} 7.350] 9,188} 11,025| 12,863| 14,700| 16,538
8.2 | 1927.2| 3.854| 5.782] 7.709 9,636] 11,563| 13,490} 15418{ 17,345
3.3 | 2.018:2| 4.038| 6,055| 8.073| 10,001] 12,109| 14,128 16,146| 18,164
8.4 | 2.110.7| 4221} 6,332 8.443| 10,553| 12,664| 14,775| 16,885( 18,998
8.5 | 2.204.5| 4,409] 6,613 8,818} 11,022| 13,227| 15,431| 17,636 19,840
3.8 | 2.200.6| 4,599] 6,809 9,198| 11,498] 13,798! 16,007| 18,397] 20.696
8.7 | 2,396.1| 4,792{ 7, ,584| 11,980 14,377) 16,773| 19,169} 21,565
8.8 | 21493.0] 4.988] 7.482| 9,975 12,469 14,963 17.457| 19,951| 22,445
8.9 | 2:503.0| 5.186] 7,779| 10,372| 12,965| 15,558( 18,151| 20,744} 23,337
4.0 | 2:693.3| 5.387] 8,080| 10,773| 13,467| 16,160| 18,853| 21,547| 24,
a1 | 2.795.0] 5,590| 8,385| 11,180] 13,975 168,770} 19,565/ 22,360| 25,155
4.2 | 2:8078| 5.796] 8,694] 11.591| 14.489| 17,387| 20,285/ 23,183{ 26,081
4.3 | 3.001.9| 6,004| 9,006 12.008| 15,010/ 18,012} 21,014 24,016 27,018
a4 | 3.107.3| 6.215] 9,322| 12.420| 15,536( 18,644} 21,751| 24,858( 27,
&.5 | 3.213.8| 6,428| 9,641 12,855 16,069] 19,283| 22,497| 25,710 28,924
4.6 | 3.321.5 6,643| 9.965| 13.286] 16,608| 19,929 23,251 26,572| 29,894
&.7 | 814304 6,86110,201| 13.722| 17,152| 20,583] 24,013| 27,443( 30,874
4.8 | 3.540.5| 7.081/10,621| 14,162| 17,702 21,243| 24,783 28,324| 31,864
4.9 | 3/651.7| 7.303(10,955| 14.607| 18.258| 21,910 25,562 20.214| 32,8656
3.764.0] 7,528{11.202] 15,056| 18,820} 22,584] 26,348| 30,112| 33,876
8.5 | 4,342.5] 8,685/13,028! 17,370| 21,718 26.055( 30,308 34,740| 39,083
6.0 | 4,943.0| 9,806(14.844| 10.782| 24,740 29,688 34,636 30,584| 44,532
6.5 | 5,579.2/11.158(16.738| 22.317] 27.806! 33.475| 39,054| 44,633| 50,213
7.0 | 6.235.212:470|18,705| 24.941] 81,176 37,411| 43,646| 49,881 56,116
.5 | 6,015.0/13,830{20,745| 27,660| 34.575| 41,400| 48,405] 55,320} 62,238
8.0 | 7.617.915,236|22,854 30,472 88,090| 45,707 53,325| 60,943 68,561
8.5 | 8:3431|16,686125.029{ 33.372| 41,716/ 50,059] 58,402 66,745| 75,088
9.0 | 9.090.0/18,180[27.270] 36,360| 45,450 54,540 63,630 72,720| 81,810
9.5 | 0,857.9/19,716[29,574| 39,432| 49,200! 59.148] 69,006( 78,863| 88,721
10,646.3|21,203[31,939| 42,585 §3,232{ 63,878 74,524| 85,171} 95,817
11 |12,282.624,565(36,848] 49,130 61,413| 73,695 85,978/ 98,260(110,543
12 |13,995.027.990(41.985| 55,980 69,975 83,970 97,965/111,960(125,955
15.780.331,561]47.341| 63.121| 78.902! 94,682(110,462126,242]142,023
14 [17.635.7|35,271]52.907| 70,543| 88,178/105,814/123,450|141,085/158,721
15 |19,558.6/39,117/68,676| 78,234 97,793{117,351|136,910/156,460,176,027
16 {21,546.7/43,003/64,640 86,187/107,7331129,280(150,827|172,373/193,920
17 [23,507.9]47,196{70,794| 94,392({117,990{141,587|165,185|188,783/212,381
18 [25.710.4]51,421|77.131|102.842| 128,552/ 154,262179,973|205,683!231,394
10  [27,882.4]55.765/83,647|111.530|139,4121167,295|195,177|223,059,250,942
30  30.112.4!60.225!90.3371120,450!150,562!180,674/210,787:240,899,271,011
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Table 36 is not accurate for heads of water on the weir crest
greater than one-third its length. Also, owing to inability to
measure the depth accurately and th: effect of wind, etc., the
tabulated discharge is likely to be in error for depths less than 0.2
foot. Where velocity of approach exists, before taking out the
discharge the measured head on the weir erest in table 36 should
be increased by 1.5 times h, the velocity of approach head com-
puted from v?--2g where v is the velocity of approach in feet per
second and g is the acceleration due to gravity.

The discharges for suppressed, thin-edged rectangular weirs
can be obtained from table 36 by multiplying tbe appropriate
tabular discharges therein by the factor 0.989. The discharges
for thin-edged rectangular weirs with end contractions can be
obtained from table 36 by multiplying the appropriate tabular
discharges therein by 0.989(L—0.2H)~+ L where L is the crest
length and H is the water depth on the crest, each in feet.

The discharges for thin-edged suppressed submerged weirs can
be obtained from table 36 with fair accuracy by multiplying the
appropriate value of the depth of water on the weir crest therein
by the proper value of the coefficient n selected from the tabula-
tion below before taking out the discharge. In this tabulation
D equals the head of water on the weir crest on the upstream side
thereof and d equals the head of water thereon on the downstream
side thereof.

Table 37.—Values of n for use in Herschel’s formula for sub-
merged weirs, )=3.867 L(nH)3?

ola

..

DD P T - D
<
2
©
[
=
=3
3

o irbote oo
=
©
<
=
o
@
=
N
8
oo
8
4
8
=3




218 HYDRAULIC AND EXCAVATION TABLES

Table 38.—Discharge in second-feet per foot of length over sharp-
crested vertical weirs without end contractionst

h2
(108 s )z
(h=observed head, in feet; p=height of weir, in feet; L=length of crest, in feet;
Q=discharge in second-feet.)]

[Computed from the formula Q=({0.405+

.00984

P 2 4 6 8 10 20 30
h

0.1 0.13 0.13 0.13 0.13 0.13 0.13 0.13
0.2 .33 .33 .33 .33 .33 .33 .33
0.3 .58 .58 .58 .58 .58 .58 .58
0.4 .88 .88 .87 .87 .87 .87 .87
0.5 1.23 1.21 1.21 121 1.21 1.20 1.20
0.6 1.62 1.59 1.58 1.58 1.57 1,57 1.57
0.7 2.04 1.99 1.98 1.98 1.97 1.97 1,97
0.8 2.50 2.43 2.41 2.41 2.40 2.40 2,40
0.9 3.00 2.90 2.88 2.86 2.86 2.85 2.85
1.0 3.53 3.40 3.36 3.35 3.34 3.33 3.33
1.1 4,10 3.903 3.88 3.86 3.85 3.84 3.83
1.2 4.69 4.48 4.42 4.40 4.38 4.36 4.36
1.3 5.32 5.07 4.99 4.96 4,94 4,92 4.91
1.4 5.9 5.68 5.58 5.55 5.52 5.49 5.48
1.5 6.69 6.30 6.20 6.16 6.13 6.08 6.07
1.6 7.40 6.97 6.84 6.78 6.75 6. 69 6. 68
1.7 8.15 7.66 7.50 7.43 7.39 7.33 7.31
1.8 8.93 8.37 8.18 8.09 8.05 7.98 7.96
19 9.74 9.11 8.89 8.79 8.74 8.65 8.63
2.0 10. 58 9.87 9.62 9.51 9.44 9.34 9.32
2.1 11.44 10.65 10.37 10. 24 10.17 10.05 10.02
2.2 12.33 11.46 11.14 10.99 10.91 10.78 10.75
2.3 13.25 12.29 11.93 1.77 11.67 11.52 11.48
2.4 14.20 13.15 12.75 12. 56 12.45 12.28 12.24
2.5 15.18 14.03 13. 59. 13.37 13.25 13.06 13.02
2.6 16.17 14.92 14,44 14.20 14.07 13.85 13.80
2.1 17.19 15.84 15.81 15.05 14.90 14.65 14.60
2.8 18.23 16.79 16.21 15.92 15.76 15.48 15.42
2.9 19.29 17.75 17.12 16.81 16.63 16.32 16.25
3.0 20.38 18.74 18.06 17.71 17.52 17.18 17.10
3.1 21. 50 19.74 19.01 18.64 18.42 18.05 17.96
3.2 22,64 20,77 19.98 19.58 19.34 18.93 18.83
3.3 23.80 21.82 20.98 20. 54 20.28 19.83 19.72
3.4 24.98 22,89 21.99 21, 52 21,24 20.75 20. 63
3.5 26. 20 23.98 23.01 22.51 22,92 21.69 21. 55
3.6 27.42 25.09 24.06 23, 52 23,20 22.62 22.48
3.7 28, 67 26. 23 25.13 24. 55 24.21 23. 58 23.43
3.8 29.94 27.38 26. 22 25. 60 25.23 24, 56 24. 39
3.9 31.23 28.55 27.32 26. 66 26. 27 25, 54 25.37
4.0 32.54 29,74 28.45 27.74 27.32 26. 55 26.35
4.1 33.87 30.96 29.59 28,84 28,39 27.56 27.34
4.2 35.22 32,18 30.75 29.96 29, 48 28. 59 28.35
43 36. 50 33.43 31.92 31.09 30. 58 29.63 29.38
4.4 37.99 34.70 33.12 32.24 31.70 30. 68 30.42

1 This table should not be used where the weir is submerged, nor unless the over-
falling sheet is aerated on the downstream face of the weir. Ifa vacuum forms under
the falling sheet, the discharge may be 5 percent greater than given in this table.

This table is not accurate for values of h greater than one-third L.
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Table 38.—Discharge in second-feet per foot of length over sharp-
crested vertical weirs without end contractions'—Continued

N 2 4 6 8 10 20 30
4.5 39.40 35. 98 34.33 33. 40 32.83 3174 3147
4.6 40.83 37.29 35. 34,58 33.98 82.82 32.53
47 42,28 38. 61 36. 80 35.78 35.14 33.92 33.61
4.8 43.75 39. 96 38.07 37.00 36.32 35.04 34.70
4.9 45.23 41.32 39.35 38.23 37.52 36.17 85.80
5.0 46.73 42.69 40.65 39. 48 38.74 37.21 36.91

3 48,25 44.09 41.96 40.73 39.97 38.45 38.03
5.2 49.79 45, 50 43.29 42.01 41.20 39. 61 39.17
5.3 51.36 46.93 44.64 43.30 42.45 40.78 40.31
5.4 52.94 48.38 46. 00 44.60 43.71 41.96 41.47
5.5 54,54 49.85 47.38 45.93 45.00 43.16 42.64
5.8 56.15 51. 34 48.79 47.27 46.31 44.38 43.83
5.1 57.78 52.83 50.19 48,62 47.62 45.60 45.02
§.8 59. 42 54.34 51.62 49,99 48.94 46.83 46,22
5.9 61.09 55.88 53.07 51.38 50. 29 48.08 47.44
6.0 62.77 57.43 54.53 52.78 51. 64 49.34 48.67

. 1 64. 46 59.00 56. 00 54, 53.02 50. 61 49.91
6. 66. 18 60. 58 57.50 55. 63 54.40 51.90 51.16
6.3 67.91 62.18 59.01 57.07 55.80 53.20 52.42
6.4 9. 65 63.79 60. 53 58. 53 57.22 54. 50 53.70
6.5 71.42 65,42 62.07 60. 01 58. 65 55.82 54.98
6.8 73.19 67.07 63. 63 61. 50 60. 09 57.16 56.27
6.7 74.99 68. 74 65. 20 63.00 61. 55 58.50 57.58
6.8 76. 80 70. 42 66.78 64. 53 63.02 59.96 58. 90
6.9 78.62 72.11 68. 38 66. 06 64. 50 61.23 60. 22
7.0 80. 46 73.82 70. 00 67.60 66. 00 62.61 61. 56
7 82.32 75.55 71.63 69.17 67. 52 64. 00 62.91
.2 84.18 77.29 73.28 70.74 69. 04 65.40 64.27
.3 86.07 79.04 74.94 72.34 70. 58 66. 81 65. 64
.4 87.97 80. 81 76.61 73.94 72.14 68. 24 67.02
.5 9. 89 82. 60 78.30 75. 56 73.70 69. 68 68.41
.6 91. 82 84. 40 80.01 77.19 75.28 71.13 69. 81
7.7 93.76 86. 22 81.73 78.84 76.88 72. 59 71.23
7.8 95.72 88. 05 83.46 80. 50 78.48 74.06 72.65
.9 97.70 80. 90 85.21 82.18 80. 11 75.55 74.09
80 99. 68 91.75 86.97 83.87 81.74 77.04 75.53
8.1} 10169 93. 63 88.75 85,57 83.39 78. 55 76. 98
8,2 103. 70 95. 51 90. 54 87.29 85.25 80. 06 78.44
8.3 105. 73 97.42 92.34 89. 02 86.72 81. 59 79.92
8.4 107.78 99.34 94.16 90. 76 88. 41 83.13 81. 40
8.5 109. 84 101. 27 96. 00 92. 52 90. 11 84. 69 82.90
8.6 111,91 103.21 97.84 94,29 91,82 86. 25 84.41
8,7 113.99 | 10517 99.70 96.07 93. 55 87.82 85.92
8.8 116. 09 107. 14 101. 57 97.87 95. 28 89. 40 87.44
8.9 118. 20 109. 13 103. 46 99. 68 97.04 91. 00 88. 98
9,0 120. 33 111.13 105. 36 101. 50 98. 80 92. 61 90. 52
9,1 122. 47 113. 15 107. 28 103. 34 100. 58 94.23 92. 08
9,2 124. 62 115.18 109. 21 105. 19 102.37 95.86 93. 65
9,3 126.79 117.22 111.15 107. 06 104. 17 97.49 95.22
9.4 128.97 | 119.27 113.10 108.93 105. 99 99. 14 96. 80
9,5 131.16 | 121.34 115.07 110. 82 107.82 100. 80 98. 40
9.6 133.36 123.42 117.05 112.72 109. 65 102.48 100. 00
9.7 135. 58 125. 51 119. 04 114. 64 111. 50 104. 16 101. 62
9.8 137.82 | 127.63 121.05 116. 57 113.37 105. 85 103. 25
9.9 140.06 | 129,74 123.07 118. 51 115,25 107. 56 104. 88
10,0 | 142,31 131.87 125.10 120. 46 117.14 109.27 106. 52
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Table 39.— Multipliers for broad-crested weirs of reclangular
cross section (Type a, fig. 2)

[p=height of welr; cmwidth of crest; h=observed head; all in feet.]

$ |46 |46 (1225 [11.28 [11.25 [11.25 (11.25 [11.25 [11.25 [11.28
3 2.6 6.6 48 93 1.65 3.17 | 5.88 | 8.98 [12.24 [16.30
o8 |.....[..... 821 792 792 | 799 | 801 | ,788 | .790
1.0 | .765 | .708 997 899 808 | .795 | .791 | .794 | .815 | .790
J78 1.00 982 878 | 796 | .796 | .793 | .B14 | .792
2.0 | 814 | 710 | 1.00 1.00 815 | 797 | .792 | 797 | 793
.5 | 8351 .711 | 1.00 | 1.00 985 | 844 | 797 | .700 | 796 | .793
8.0 | 857 | .711 [ 1.00 | 1.00 | 1.00 870 | 797 | .788 | .794 | .791
o 878 | .712 | 1.00 1.00 1.00 90 812 | 787 | 794 | 791
4.0 | .8091.714 1 1.00 | 1.00 | 1.00 03 | .834 | .786 | .792 | .789
o 940 | 716 | 1.00 1.00 1.00 97 sa; 78 79 78
8.0} .986 | .718 | 1.00 | 1.00 | 1.00 98 a 78 |78 | .78
720 |.....].....]100 | 100 | 100 ! (s () a7 | 78 77
80 |.....]c....1 100 | 100 | 1.00 | (a 8 77 | a1 |7
92.04..... ve 100 | 100 | 1.00 | (a a 7 a7 |
100).....1..... 1.00 1.00 1.00 (a (a) 77 77 a7
a Value doubtful.

— .
Prooes6.564-- M

F16. 2.—Types of weirs.
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Table 40.—Multipliers for weirs of trapezoidal cross section

[p=height of weir, in feet; c=width of crest, in feet; s=ypstream slope; s’=down-
stream slope; h=observed head, in tP‘

Typed, fig. 2 Type ¢, fig. 3
? 4.9 4.9 4.9 8 4.9 4.9 4.9 465 | 11.23
'3 .33 .66 66 .66 66 33 66 7.00 6.00

s 2:1 2:1 3:1 i1 5:1 2:1 2:1 |467:1 | 6:1
by 0 0 0 51 | 21 ||

h

1.0 | 1.137 | 1.048 | 1.066 | 1.039 | 1.009 | 1.005 | 1.071 | 1.042 | 1.060
1.5 | 1.131 | 1,068 | 1.066 | 1.039 | 1.009 | 1.071 | 1.066 | 1.033 | 1.069
20| 1120 | 1.080 | 1.061 | 1.033 | 1.005 | 1.044 { 1.053 | 1.024 | 1.054
R85 | 1.106 | 1.085 | 1.052 | 1.026 997 | 1.024 | 1.047 | 1.012 | 1.012
3.0 | 1.094 | 1.088 | 1.047 | 1.020 991 | 1.009 | 1.047 998 985
8.5811083 ] 1087 } 1.043 | 1017 | 988 ] 1.003 ; 1050 ! 983 | .979
4.0 | 1.072 | 1.084 | 1.038 | 1.012 984 | 1.014 | 1.052 K 976
4.5 | 1.064 | 1.081 | 1.035 | 1. 980 | 1.023 | 1.055 974 973

[ X PR PO O R R ] . o 97

87 .96

96 95

.98 93

.96 93

Table 41.—Multipliers for compound weirs
[p=helght of weir, In feet; h=observed head, in feet.)

? 4.57 | 4.66 | 4.53 | 5.28 | 11.25 | 11.25 | 11.25 | 11.25 | 11.25 | 11.28
'gv;' a el | g A i ] k ! m
971 | 947
1.033 | 1.000
1.042 { 1.036
10351 1.063
1.033 | 1.085
1.045 { 1.006
1.054 | 1.108
1.057 | 1.110
1.08 |1.10
104 {110
1.04¢ | 1.09
1.03 |1.09
1.03 |1.08
1.03 |1.08
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Table 42.—Discharge of sharp-edged rectangular submerged
orifices in second-feet, computed from the formula

Q=061V2gH A

H;de Cross-sectional area A of orifice, square feet

),

feet

0.25 0.5 0.75 1.0 1.25 1.5 1% 2.0

0,01 0.122 0.245 0. 367 0.489 0.611 0.734 0. 0.978
.02 0.173 0. 346 0. 518 0. 691 0. 864 1.037 1.210 1.382
.03 0.212 0.424 0. 635 0. 847 1.059 1,271 1.483 1. 604
.04 0. 245 0. 489 0.734 0.978 1.223 1.468 1.712 1,957
.05 0.273 0. 547 0.820 1.093 1.367 1. 640 1.913 2.186
.08 0. 300 0. 599 0. 899 1.198 1,497 1.797 2.097 2. 396
.07 0. 324 0. 647 0.971 1.294 1.617 1.941 2. 265 2. 588
.08 0. 346 0. 691 1.037 1,383 1,729 2.074 2.420 2,766
.09 0. 367 0.734 1.101 1.468 1.835 2. 201 2, 638 2.935
.10 0. 387 0.773 1.160 1. 557 1.933 2. 320 2.707 3.094
A1 0. 406 0.811 1.217 1.622 2.027 2.433 2.839 3.244
A2 0. 424 0. 847 1.271 1.694 2.118 2. 542 2. 965 3.380
13 0. 441 0. 882 1,323 1.764 2. 205 2. 645 3.086 3.527
14 0. 458 0.915 1.373 1.830 2.287 2. 745 3.203 3. 660
.15 0.474 0.947 1.421 1.895 2.369 2. 842 3.316 3.790
.16 0. 489 0.978 1.467 1,956 2.445 2,934 3.423 3.912
17 0. 504 1.008 1,512 2.016 2. 520 3.024 3.528 4.032
.18 0. 519 1.037 1. 566 2.075 2. 593 3.112 3.631 4.150
.19 0.533 1. 066 1. 599 2.132 2,665 3.198 3.731 4. 264
.20 0. 547 1.094 1. 641 2.188 2.735 3.282 3.829 4,376
21 0. 561 1.120 1, 681 2. 241 2,801 3.361 3.921 4.482
22 0.574 1.148 1,722 2. 296 2. 870 3.464 4.018 4. 592
.23 0. 587 1.172 1.759 2. 345 2.931 3.517 4.103 4,690
24 0. 600 1.198 1.797 2. 396 2.995 3. 599 4.193 4.792
.25 0.612 1.223 1.834 2. 446 3.057 3. 668 4.280 4,801
.26 0. 624 1,247 1.871 2.494 3117 3.741 4. 365 4. 988
21 0. 636 1.270 1. 906 2. 541 3.176 3.811 4,446 5.082
28 0. 646 1,294 1,942 2. 589 3.236 3.883 4. 530 5.178
.29 0. 659 1.319 1.978 2. 638 3.207 3.956 4.616 5,276
.30 0. 670 1.339 2.009 2.678 3.347 4.017 4.687 5. 356
.31 0. 681 1.363 2.045 2.726 3.407 4.089 4.771 5,452
.32 0. 692 1. 382 2.073 2.764 3.455 4,146 4.837 5.528
.33 0.703 1.405 2.107 2. 810 3.513 4.215 4.917 5. 620
.34 0.713 1.426 2.139 2. 852 3. 565 4,278 4.991 5,704
.35 0.724 1.446 2.169 2. 892 3.615 4. 338 5.061 5.784
.36 0.734 1,467 2.201 2.934 3.667 4.401 5.135 5.868
.87 0.745 1.488 2,232 2.976 3.720 4.464 5.208 5.952
.38 0.754 1. 508 2. 262 3.016 3.770 4. 524 5.278 6.032
.39 0. 764 1. 527 2.291 3.054 3.818 4. 582 5.345 6. 109
0.40 0.774 1. 547 2.321 3.094 3.867 4. 641 5.415 6. 188
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Table 42.—Discharge of sharp-edged rectangular submerged ori-
fices in second-feet, computed from the formula Q=0.61V2gH A—

Continued
ngd Cross-sectional area A of orifice, square feet
feet
0.25 0.5 0.75 1.0 1.25 1.5 1.95 2.0

0.41 0. 783 1. 567 2.350 3.133 3.917 4. 700 5. 483 6. 266
42 0.792 1. 585 2.377 3.170 3. 962 4.754 5. 547 6. 339
.43 0.802 1. 604 2.406 3.208 4.010 4.812 5.614 6.416
K] 0.811 1.622 2.433 3.244 4.055 4, 866 5.677 6. 488
45 0.820 1. 640 2. 461 3.281 4.101 4.921 5. 741 6. 562
.46 0. 829 1. 659 2.489 3.318 4.147 4.977 5. 807 6. 636
A7 0. 839 1.678 2.517 3. 356 4.195 5.035 5.874 6.713
.48 0. 847 1. 695 2. 542 3. 389 4.237 5.084 5. 931 6.778
.49 0. 856 1.712 2. 568 3.424 4.280 5.136 5. 992 6. 848
.50 0.865 1.729 2.504 3.458 4,323 5.188 6.052 6,917
.51 0.873 1.746 2. 620 3.493 4. 366 5.239 6.112 6. 986
.52 0. 882 1,763 2.645 3. 527 4,409 5.290 6.172 7.054
.53 0.890 1.780 2.670 3. 560 4.451 5. 341 6. 231 7.121
.54 0. 808 1.797 2. 695 3.593 4.491 5. 390 6. 288 7.186
.55 0. 907 1.813 2.719 3.626 4.533 5. 439 6. 345 7.252
.56 0.915 1.830 2.745 3.660 4. 575 5,490 6. 405 7.320
.57 0.923 1. 846 2.769 3.692 4.615 5. 538 6. 461 7.384
.58 0. 931 1. 862 2.7 3.725 4. 656 5. 587 6. 518 7.450
.59 0.939 1.879 2.818 3.757 4.697 5.636 6.575 7.514
.60 0. 947 1. 895 2.842 3.790 4.737 5.684 6.632 7.579
.61 0. 955 1.910 2. 865 3.820 4.775 5.730 6. 685 7. 640
.62 0. 963 1.925 2. 887 3. 850 4.812 5.775 6.737 7. 700
.63 0.971 1.941 2,911 3.882 4.853 5.823 6.793 7.764
.64 0.978 1. 956 2.934 3.912 4. 890 5. 868 6. 846 7.84
.85 0. 986 1.972 2.958 3.944 4.930 5.916 6. 902 7.888
.66 0.993 1, 987 2. 980 3.974 4. 967 5. 960 6. 954 7.047
.67 1.001 2.002 3.003 4.004 5. 005 6. 006 7.607 8.008
.88 1.008 | 2.016 3.024 4,032 5.040 6. 048 7.056 8.064
.69 1.016 2.032 3.048 4.064 5. 080 6. 096 7.112 8.128
.70 1.023 2.046 3.069 4.092 5.115 6.138 7.161 8.184
.1 1.031 2.062 3.003 4.124 5.155 6.186 7.217 8.248
.12 1.038 2.076 3.114 4,152 5.190 6. 228 7. 266 8.304
.73 1.045 2.090 3.135 4.180 5.225 6.270 7.315 8. 360
4 1.052 2.104 3.158 4.210 5.260 6.311 7.369 8.421
.75 1.059 2.118 3.178 4,237 5.296 6. 355 7.413 8.475
.76 1. 066 2.132 3.198 4.264 5.330 6. 396 7.462 8. 528
i 1.072 2.145 3.217 4,290 5. 362 6. 434 7.507 8. 579
.78 1.080 2. 160 3.240 4.32 5.400 6. 480 7. 560 8.640
.19 1.087 2.174 3. 261 4.348 5.436 6. 522 7.609 8. 696

0.80 1.004 2.188 3.282 4.376 5.470 6. 564 7.658 8.752
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Table 43.—Coefficients C to be applied to a discharge given by
table 42 to give the discharge of the same orifice suppressed,
computed from the formula C=1+0.15r.

d=height of orifice, in feet.
I=length of orifice, in feet.
r=ratio of suppressed perimeter to total perimeter.

Size of orifice Bottom suppressed Bottom and sides
suppressed
d, feet 1, feet A, T C r C
square feet
1.0 0.25 0.40 1.06 0.60 1.09
0,25 2.0 .50 .4 1.07 .56 1.08
3.0 .75 .46 1.07 .54 1.08
1.0 .50 33 1.05 .67 1.10
1.5 .75 37 1. 06 .63 1.09
0.5 2.0 1.00 .40 1.06 .60 1.09
2.5 1.25 .42 1.06 .58 1.09
3.0 1.50 43 1.06 .57 1,09
1.33 1.00 32 1.05 .68 1.10
1.67 1.25 .34 1.05 .66 1.10
0,75 2.00 1. 50 .36 1.05 .64 1.10
2.33 1.75 .38 1.06 .62 1.09
2.67 2.00 0.39 1.06 0.61 1.09

ExampLe: To find the discharge of a standard submerged
rectangular orifice 0.5 by 2.5 feet with bottom and side suppres-
sions under a head of 0.18 feet.

For an area of 1.25 square feet (=0.5X2.5) and a head of 0.18
feet, table 42 gives a discharge of 2.593 second-feet. For a height,
d, of 0.5 feet and a length, I, of 2.5 feet, with bottom and
sides suppressed, table 43 gives a coefficient of 1.09. Then
2.593 ¢ 1.09=2.826 second-feet, the discharge desired.



HYDRAULIC AND EXCAVATION TABLES 225

Table 44.—Factors Jor solution of Scobey’s formula for flow in
concrete pipe. ()=0.00546 C, d*-®

Q =Discharge in second-feet d =Diameter in mches
C.,=S8cobey’s coeflicient H="VFriction head per 1,000 feet
0.00546 C, d2-635
d
C,=0.310 Ce=0.345 Ce=0.370 C\,=0.380 Cs=0.400

[} 0. 1867 0. 2078 0. 2229 0. 2289 0. 2409
8 0.3973 0. 4422 0. 4742 0. 4870 0. 5127
10 0. 7138 0.7944 0.8519 0.8749 0.9210
12 1.1518 1.2819 1.3748 1.4120 1.4863
15 2.0692 2. 3028 2. 4696 2. 5364 2. 6699
18 3. 3392 3.7162 3. 9856 4.0932 4.3087
21 5. 0047 5. 5698 5.9734 6.1348 6. 4577
2 7.1057 7. 9080 8. 4810 8. 7103 9.1687
27 9. 6802 10. 7731 11. 5538 11.8661 12.4906
30 12,764 14. 205 15. 235 15. 646 16. 470
33 16. 393 18. 244 19. 566 20. 094 21.152
36 20. 599 22.925 24. 586 25. 250 26. 579
39 25. 416 28. 285 30. 335 31.155 32. 794
42 30.873 34. 359 36.849 37.844 39,837
45 37.003 41.181 44. 165 45, 350 47.746

48 43.834 48,783 52.318 53. 732 5
51 51. 396 57.198 61, 343 63, 002 66, 317
59.716 66. 458 71.273 73. 200 77. 062
57 68.822 76. 592 82,142 84, 362 88,802
60 78.741 87.631 93. 981 96. 521 101. 601
63 89. 500 99. 605 106. 823 109. 710 115, 484
66 101.125 112. 542 120. 697 123.959 130, 483
69 113. 641 126. 471 135. 635 139. 301 146. 633
” 127.073 141. 420 151, 667 155, 767 163. 965
78 156. 784 174. 486 187.130 192,187 202. 302
84 190. 453 211. 956 227.315 233. 459 245. 746
80 228. 266 254. 038 272. 446 279. 810 204. 537
96 270. 406 300. 936 322.743 331. 465 348.911
102 317. 052 352. 848 378. 416 388. 644 409. 099
108 368, 376 409, 967 439, 675 451. 558 475.324
14 424, 551 472. 484 508. 7: 520.417 547. 808
120 485. 741 540. 583 579. 756 595. 425 626. 763

C,=0.310 for concrete pipe lines 21 inches and less in diameter with mortar joints.
C,=0. 345 for concrete pipe lines 21 inches and less in diameter with rubber gasket

C,=0. 370 for concrete pipe lines 24 inches and larger in diameter with rubber gasket
or smooth troweled mortar joints.

C,=0.380 for concrete pipe 36 inches or larger in diameter with very best dense smooth
surface obtained by placing concrete against metal forms where pipe is not sub-
ject to interior surface deterioration and is carrying clear water.

C.=0.400 for special considerations involving best possible flow conditions and
alinement, and for establishment of minimum design water surface.
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Table 45.,—Theoretical velocily of water in feet per second for
heads of O to 2.6 feel

V=+/2gh. g=32.16

Head, | 0.000 | 0.001 | 0.002 ! 0.003 | 0.004 | 0.005 | 0.006 | 0.007 | 0.008 | 0.009
in feet l
6,00 |_______ 0.254| 0.358| 0.439| 0.507| 0.567| 0.621| 0.671| 0.717 . 761
.01 0.802] 0.841f 0.878] 0.914] 0.949| 0.982( 1.014| 1.046| 1.076| 1.105
W02 | 1.134 1.162( 1.190{ 1.216 1.242( 1.268| 1.293| 1.318] 1.342! 1.366
.08 | 1.388| 1.412| 1.435| 1.457| 1.470| 1.500| 1.522| 1.543| 1.563| 1.584
.04 1.604] 1.624; 1.644| 1.663( 1.682 1.701| 1.720{ 1.730| 1.757| 1.775
W05 | 1.793) 1.811f 1.829( 1.846/ 1.864| 1.881| 1.898 1.915 1.931 1.948
.08 | 1.964] 1.081| 1.997, 2.013( 2.028| 2.045] 2.060| 2.076[ 2.091( 2.107
07| 2,122 2.137| 2.152| 2.167) 2.182} 2.196| 2.211] 2.225| 2.240 2.254
L08 | 2.268) 2.283f 2.207| 2.310| 2.324] 2.338| 2.352| 2.366| 2.379] 2.393
L09 | 2.406| 2.419) 2.433| 2.446| 2.459| 2.472 2.485| 2.498| 2.511] 2.523
L0 | 2.536] 2.549] 2.561| 2.574] 2.588] 2.599 2.611 2.623, 2.636| 2.648
JA1 | 2,660 2.672| 2.684) 2.696| 2.708) 2.720| 2.732] 2.743| 2.755 2.767
A2 [ 2.778( 2.790[ 2.801] 2.813] 2.824 2.835 2.847| 2.858| 2.860| 2.880
130 2.802) 2.903] 2.014| 2.925| 2.036| 2.947| 2.958] 2.968| 2.979| 2.990
.14 | 3.001] 3.011| 3.022 3.033| 3.043| 3.054| 3.064] 3.075| 3.085| 3.096
.15 | 3.106| 3.116 3.127| 3.137| 3.147) 3.157| 3.168| 3.178| 3.188| 3.198
.16 | 3.208 3.218| 3.228| 3.238) 3.248] 3.258| 3.267| 3.277| 3.287; 3.207
.17 | 3.307| 3.316| 3.326( 3.336] 3.345| 3.355| 3.365 3.374| 3.384| 3.393
W18 | 3.402| 3.412| 3.421) 3.431] 3.440/ 3.450] 3.459] 3.468| 3.477| 3.486
.19 | 3.496| 3.505 3.514| 3.523| 3.532] 3.541| 3.551| 3.560 3.569( 3.578
ead, | 0.00 | 001 | 0.02 | 0.03 0.04 005 | 0.06 | 0.07 0.08 : 0.09

in feet
0.2 | 3.586 3.675 3.762] 3.846] 3.020{ 4.010] 4.089; 4.167| 4.244/ 4.319
0,3 | 4.303] 4.465| 4.536| 4.607| 4.676} 4.745| 4.812| 4.878] 4.044| 5.008
0.4 | 5.072| 5.185| 5.197| 5.259| 5.320| ,5.380| 5.439| 5.498/ 5.556 5.614
0.5 | 5.671| 5.727| 5.783| 5.838| 5.893| 5.947| 6.001| 6.054] 6,107 6.160
0.6 | 6.212( 6.263| 6.315 6.365( 6.416| 6.465) 6.515) 6.564) 6.613] 6.662
0.7 | 6.710| 6.757| 6.805 6.852| 6.899| 6.946] 6.992] 7.038| 7.083{ 7.128
0,8 | 7.173| 7.218| 7.262! 7.306] 7.350| 7.394| 7. 7.481| 7.523| 7.566
0.9 | 7.608/ 7.650| 7.692 7.734| 7.776| 7.817; 7.858] 7.808| 7.93% 7.979
1,0 | 8.020 8.060 8.099| 8139 8,179 8.218| 8.257| 8.296 8.335 8.373
1.1 | 8.412] 8.450 8.525| 8.563| 8.600] 8.638] 8.675| 8.712| 8.749
1.2 | 8.785 8.822{ 8,858/ 8.804| 8.930{ 8.967| 6.002; 9.038 9.073{ 6.108
1.3 9.144| 9.179| 90.214] 9.249| 9.284| 9.318| 9.353| 9.387| 0.421| 9.455
1.4 | 9.480) 9.523{ 9.557[ 9.500; 9.624| 9.657| 9.690[ 9.724| 9.757| 9.790
1.5 | 9.822] 9.855| 9.888| 9.920| 9.953| 9.985| 10.017| 10.049| 10.081| 10.113
1.6 | 10.145( 10.176| 10.208| 10.239( 10.271| 10.302| 10.333| 10.364| 10.395] 10.425
1.7 | 10.457| 10.487] 10.518( 10. 549; 10.579| 10.611| 10.640( 10.670| 10.700; 10.730
1,8 | 10.760| 10.790| 10.820] 10.849| 10. 879 10.908) 10.938| 10.967) 10.996| 11.026
1.9 | 11.055) 11.084| 11.113| 11.142| 11.171| 11.199| 11.228) 11.257| 11.285| 11.314
2.0 | 11.342| 11.370| 11.399] 11.427| 11.455{ 11.483| 11.511| 11.539| 11.567; 11.594
2.1 11.622| 11.650) 1.677| 11.705| 11.732| 11.760| 11.787( 11.814] 11.841] 11.868
2.2 | 11.896] 11.923| 11.949( 11.976] 12.003| 12.030{ 12.057| 12.083( 12.110( 12.137
2,3 | 12.163| 12.180| 12.216{ 12.242| 12,268 12.204| 12.321| 12.347| 12.373; 12.399
2.4 | 12.424| 12.450| 12.476| 12.502| 12. 528| 12.553| 12. 579| 12.604| 12.630{ 12.655
2.5 | 12.681] 12,706] 12.731| 12.757| 12.782| 12.807| 12.832| 12.857| 12.882| 12. 907
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Table 47.—Theoretical heads in feet for velocities of 0 to 38
feet per second

V2
29

v 0.00 0.01 0.02 0.03 0.04 0.95 0.06 0.07 0.08 | 0.09

0.0 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 [ 0.000 | 0.000 | 0.000 | 0.000
0.1 . 000 000 000 000 . 000 . 000 000 000 001 001
0.2 001 001 001 001 . 001 .001 001 001 001 001
0.3 001 002 002 002 . 002 . 002 002 002 002 002
0.4 003 003 003 003 .003 .003 003 003 004 004
0.5 004 004 004 004 . 005 . 005 005 005 005 005
0.6 . 006 006 006 006 | .006 | .007 007 007 007 007
0.7 008 008 008 008 . 009 .009 009 010 010
0.8 010 010 011 011 .01l 011 012 012 012 012
0.9 013 013 013 013 014 .014 014 015 015 015
1.0 016 016 016 017 .017 .017 018 018 s 019
1.1 019 019 020 020 . 020 .021 021 021 022 022
1.2 022 023 023 024 024 . 024 025 025 026 026
1.3 026 027 027 028 028 .028 029 029 030 030
L4 031 031 031 032 032 .033 033 034 034 035
15 035 035 036 036 037 .037 038 038 039 039
16 040 041 041 . 042 . 042 043 043 044 044
L7 045 046 046 047 . 047 . 048 049 049 050
L8 050 051 052 052 .053 .053 054 054 . 065 056
1.9 056 057 057 058 059 . 059 060 060 . 061 062
2.0 062 063 064 064 . 065 . 065 066 067 . 067 068
2.1 069 070 071 071 .072 073 073 074 076
2.2 075 076 077 077 078 | .079 079 080 081 082
2.3 082 083 084 084 085 .086 087 087 088 089
2.4 090 090 091 092 .093 .093 094 095 096 096
2.5 097 098 099 100 .100 101 102 103 104 104
2.6 105 106 107 108 108 .109 110 111 112 113
27 113 114 115 116 17 118 118 119 120 121
2.8 .122 123 124 125 125 . 126 127 128 129 130
2.9 .131 132 133 134 134 .136 136 137 138 139
3.0 140 141 . 142 143 144 . 145 146 147 148 148
3.1 149 150 .151 152 . 153 . 154 155 156 157 158
3.2 159 160 .161 162 163 .164 165 166 167 168
3.3 169 170 1 172 173 .175 176 177 178 179
3.4 180 181 .182 183 184 . 185 186 187 188 189
3.5 190 192 . 193 194 195 . 196 197 198 199 200
3.6 202 203 . 204 205 . 206 L2207 208 209 211 212
3.7 213 214 .215 216 .218 .219 221 222 223
3.8 225 226 .227 228 229 . 230 232 233 234 235
3.9 237 238 .239 240 241 . 243 244 245 246 248
4.0 249 250 . 251 253 . 254 . 255 256 258 259 260
4.1 261 263 . 264 265 . 267 . 268 269 270 272 273
4.2 274 276 L2717 278 . 280 .28 282 284 285 286
43 288 289 . 290 292 | .203 . 204 296 297 2908 300
4.4 301 302 . 304 305 .307 .308 309 311 312 313
4.5 315 316 .318 319 .320 . 322 323 325 326 328
4.6 329 330 .332 333 .335 . 336 338 339 341 342
4.7 343 345 . 346 348 . 349 .351 352 354 355 357
4.8 . 358 360 . 361 363 . 364 . 366 367 369 370 372
4.9 .373 375 . 376 378 . 379 .381 382 384 385 387
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Table 47.—Theoretical heads in feet for velocities of 0 to 38
feet per second—Continued

V2
2g
v 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
5.0 ) 0.389 | 0.391 | 0.392 | 0.394 | 0.395 0.397 | 0.308 | 0.400 | 0.401 0.403
5.1 . 404 . 406 . 407 .409 . 410 .412 .414 415 417 418
5,2 420 422 423 .425 . 427 .429 . 430 432 434 435
5.3 437 439 440 . 442 . 443 . 445 447 448 450 451
5.4 453 455 456 .458 . 460 . 462 463 465 467 468
5.5 470 472 474 .475 477 . 479 481 483 484 486
5.6 488 490 491 . 493 . 495 . 497 498 502 503
5.7 505 507 509 . 510 . 512 514 516 518 519 521
5.8 523 525 527 . 528 . 530 . 532 536 537 539
5.9 541 545 . 547 . 549 . 551 552 554 556 568
6.0 560 562 564 565 . 567 . 569 571 573 574 . 576
6.1 578 580 582 584 . 586 . 588 592 594 596
6.2 598 600 602 €04 . 606 . 608 610 612 614 616
6.3 618 620 622 624 . 626 . 628 629 631 633 635
6.4 637 639 641 643 645 . 647 649 651 653 655
6.5 657 659 661 663 665 . 667 669 671 673 6875
6.6 677 679 681 683 685 . 688 690 692 694 696
8.7 700 702 704 706 | .709 711 713 715 717
6.8 719 721 723 725 727 L7380 |+ .732 734 736 738
6.9 740 742 744 747 749 . 751 753 755 757 760
7.0 762 764 766 769 | .77 . 773 775 777 779 .782
7.1 784 786 788 791 .793 .795 797 799 801 804
7.2 806 808 810 812 .814 .817 819 821 823 825
7.3 827 829 832 834 .837 .839 841 844 846 849
1.4 851 853 856 858 | .861 .863 865 868 870 873
7.5 875 877 882 .884 . 887 889 891 893 896
7.6 898 900 903 905 . 908 . 910 912 95 917 920
.7 922 924 927 929 . 932 . 934 936 939 941 943
7.8 946 948 951 953 956 . 958 960 963 965 967
7.9 970 973 975 978 980 . 983 985 988 990 993
8.0 995 908 | 1,000 | 1.003 | 1.005 | 1.008 | 1.010 | 1.013 | 1 015 1.018
8.1 | 1.020 | 1,023 025 028 L0301 .033 035 038 040 043
8,2 045 048 050 053 . 055 .C58 061 063 066 068
8.3 071 074 076 079 081 . 084 087 089 092 094
8.4 097 100 102 105 .107 . 110 113 115 118 120
8.5 123 126 128 131 . 134 . 137 139 142 145 147
8.6 150 153 155 158 . 161 164 166 169 172 174
8,7 177 180 182 185 . 188 191 193 196 199 201
S8 204 27 209 212 215 . 218 220 223 226 228
8.9 231 234 237 239 242 . 245 248 251 253 256
9.0 259 262 265 267 270 .273 276 279 281 284
9.1 287 203 296 . 302 307 310 313
9.2 316 319 322 325 328 .331 333 336 339 342
9.3 345 348 351 354 357 . 360 362 365 368 3N
9.4 374 377 380 383 386 . 389 391 394 397 400
9.5 403 406 409 412 415 . 418 421 424 427 430
9.6 433 436 439 442 45 . 448 451 454 457 . 460
9.7 463 466 469 472 475 .478 481 484 487 490
9.8 493 496 499 502 . 505 500 512 515 518 521
9.9 524 527 530 533 . 536 540 543 546 549 552
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Table 47.—Theoretical heads in
feet per second—Continued

eet for velocities of O to 38

V2
2g

1% 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

10,0 | 1.555 | 1.558 | 1,561 | 1.564 | 1.567 | 1.571 | 1.574 | 1.577 | 1,580 1. 583
10.1 . 586 . 589 . 592 . 596 . 599 . 602 . 605 . 608 .612 . 615
10,2 .618 . 621 . 624 . 627 .630 | .634 . 637 . 640 . 643 . 646
10.3 . 649 . 652 . 656 . 659 . 662 . 666 . 669 672 . 675 . 679
10.4 . 682 . 685 . 688 . 692 . 695 . 608 . 701 7 . 708 .71
10.5 .714 L7 . 720 .723 . 726 . 730 . 733 736 . 739 . 742
10. 6 . 745 . 749 . 752 . 756 . 759 . 763 . 766 770 L7738 LT
10.7 . 780 . 783 . 787 . 790 .793 L7197 .800 .803 . 806 .810
10.8 .813 . 816 .820 .823 . 827 . 830 .833 .837 . 840 .844
10.9 .847 | .850 .854 .857 . 861 .864 .867 .871 .874 .878
11.0 . 881 . 884 .888 .891 .895 . 898 . 901 . 905 . 908 .912
1.1 .915 . 919 .922 . 926 . 929 .933 . 936 . 940 .43 . 047
11.2 . 950 . 954 . 957 . 961 . 964 . 968 .971 .975 .978 . 982
11,3 | 1.985 | 1.989 | 1.992 | 1.996 | 1.999 | 2.003 | 2.007 | 2.010 | 2.014 2,017
1.4 | 22021 | 2,025 | 2.028 | 2.032 | 2.035| 2.030 | 2.042 | 2,046 | 2.040 2.053
11.5 . 056 . 060 . 063 . 067 .070 .074 .078 .081 . 085 . 088
11,6 .092 | .096 . 099 .103 . 106 110 .114 117 L121 124
1.9 .128 .132 .135 . 139 . 143 . 147 . 150 L1564 .158 . 161
11.8 .165 . 169 .172 .176 . 180 .184 . 187 .191 .195 . 198
11.9 . 202 . 206 . 209 .213 217 .221 224 .228 . 232 . 235
12.0 . 239 . 243 . 246 . 250 . 254 . 258 . 261 . 265 . 260 . 272
12.1 . 276 . 280 . 284 . 287 .291 . 205 . 299 . 303 . 306 . 310
12.2 .314 . 318 L322 .325 .329 .333 . 337 . 341 . 344 .348
12.3 .352 . 356 . 360 . 364 . 368 .8712| .375 .379 .383 . 387
12.4 .301 . 395 . 399 . 402 . 406 .410 .414 .418 . 421 . 425
12.5 | 2.429 | 2.433 | 2.437 | 2.441 | 2.445 | 2,449 | 2.452 | 2.456 | 2.460 2.464
12. 8 .468 472 .476 .480 .484 . 488 .492 . 495 500 . 504
12.7 . 508 .512 . 516 . 520 . 524 . 528 . 531 . 536 . 539 . 543
12.8 . 547 . 551 . 5565 . 559 . 563 . 567 . 571 . 575 . 579 . 583
12.9 . 587 . 581 . 595 . 599 . 603 . 607 .611 . 615 .619 .623
13.0 .627 .631 . 635 .638 | .643 . 648 . 652 . 656 . 660 . 664
13.1 .668 .672 . 676 . 680 . 684 . 689 .693 . 697 .701 . 705
13.2 .709 .713 17 .721 L7256 . 730 . 734 .738 . 742 746
13.3 . 750 . 754 L7568 .763 . 767 .71 775 .779 . 784 7

13.4 792 . 796 . 800 .804 . 808 .813 .817 .821 .825 .829
13.5 .833 . 837 .842 . 846 . 850 . 855 . 859 . 863 . 867 .872
13.6 .876 . 880 .884 . 888 . 892 . 897 .901 . 905 . 909 .913
13.7 .917 .921 . 926 .930 . 935 .939 . 943 . 948 . 952 . 957
13.8 | 2.961 | 2.965 | 2.970 | 2.974 | 2.978 | 2.983 | 2.987 | 2.991 | 2,995 3. 000
13.9 | 3.004 | 3.008 | 3.013 | 3.017 | 3.021 | 3.026 | 3.030 | 3.034 | 3.038 3.043
14.0 . 047 . 051 . 056 . 060 . 065 . 069 .073 .078 . 082 . 087
14,1 . 091 . 095 . 100 . 104 . 109 . 113 117 .122 .126 .131
14,2 .135 . 139 . 144 . 148 .153 . 157 .161 . 166 . 170 175
14.3 . 179 . 184 . 188 .193 . 197 . 202 . 206 . 211 .215 . 220
14.4 L224 .229 .233 .238 . 242 . 247 . 251 . 256 . 260 . 265
14,5 . 269 .274 .278 . 283 . 287 . 202 . 206 . 301 . 305 .310
14.6 314 .319 .323 .328 . 332 . 337 . 341 . 346 . 350 . 355
14,7 . 359 . 364 . 368 . 373 .377 . 382 . 387 . 391 .396 . 400
14.8 , 405 .410 .414 .419 424 . 429 .433 1438 . 443 . 447
14.9 . 452 . 457 . 461 . 466 . 470 .475 . 480 .484 . 489 .493
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Table 47.—Theoretical heads in feet for velocities of 0 o 38
feet per second—Continued
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Table 47.— Theoretical heads in feet for velocities of 0 to 38
feet per second—Continued

V2

v 0.00 | 0.01 | 002 | 0.03 | 0.04 | 0.05 | 0.06 | 0.07 | 0.08 | 0,09

. 457| 464 471 477 484 491 498 505 511 518
22.0 525 532 539 545 552 559 566 573 579 586
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Table 47.—Theoretical heads in feet for velocities of O to 38
feet per second—Continued

™ W
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13.438) 13.447 13 456| 13.468] 13.475| 13 484| 13.493] 13. .
13. 530 13, 539, 13.548) 13.558) 13.567| 13.576 13.585) 13.594| 13.604, 13.613
13.622; 13.631) 13.640| 13.650| 13.650| 13.668) 13.677) 13.686| 13,696 13.705
13.714| 13.723 13.733] 13.742| 13.751) 13.761| 13.770| 13.770| 13.788,
13.807| 13,816 13.825! 13.835| 13.844) 13.855 13.862 13.871| 13.881) 13.890
13.8991 13.908| 13.918( 13.927| 13.937| 13.946| 13.955 13.965, 13.974| 13.984
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Table 47.—Theoretical heads in feet for velocities of 0 to 38
feet per second—Continued
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Table 47.—Theoretical heads in feet for velocities of 0 to 38
Seet per second—Continued
2

h=2_g
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21.397| 21.409] 21.420| 21.432| 21.443| 21.455| 21.466| 21.478| 21.490( 21. 501
21, 513| 21.524| 21.536| 21.547| 21.559] 21.571] 21.582| 21.504| 21.605| 21.617
21.628| 21.640| 21.652| 21.663| 21.675| 21.686| 21.698| 21.710| 21.721| 21.733
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Table 48.—Amount of material in cubic yards per 100 linear
feet of level cut,
side slopes 14 to 1

Depth
of cen- .0 .1 2 3 4 .5 K] g 8 K]
ter cut
in feet
0 0.0, 0.0 0.1 0. 2] 0.3 0. 5| 0.7 0.9 1. 1.5
1 1.9 2.2 2.7 3.1 3.6 4.2 4.7 5.4 6.0 6.7
2 7.4 8.2 9.0 9.8 10. 7] 11. 6| 12, 5 13.5) 14. 15.6
3 17 18 19 20 21 23 24 25 27 28
4 30 31 33 34 36 37 39 41 43 44
5 46 48 50 52 54 56 58 60 62 64
6 67 69 71 73 76 78 81 83 86 88
7 91 93 96 99 101 104 107 110 113 116
8 119 121 125 128 131 134 137 140 143 147
9 150 153 157 160 164 167 171 174 178 181
10 185 189 193 196 200 204 208 212 216 220
11| 224 228 232 236 241 245 249 253 258 262
12 | 267 271 276 280 285 289 294 299 303 308
13 | 313 318 323 328 333 337 343 348 353 358
14| 363 368 373 379 384 389 395 400 406 411
15 | 417 422 428 433 439 445 451 456 462 468
16 | 474 480 486 492 498 504 510 516 523 529
17 535 541 548 554 561 567 574 580 587 593
18 | 600 607 613 620 627 634 641 648 6556 661
19 669 876 683 690 697 704 711 719 726 733
20 741 748 756 763 771 778 786 793 801 809
21| 817 824 832 840 848 856 864 872 880 888
22| 8% 904 913 921 929 937 946 954 963 971
23| 980 988 997 11,005 (1,014 (1,023 (1,031 {1,040 (1,040 1,058
24 1,067 (1,076 {1,085 (1,093 (1,103 [1,112 1,121 11,130 (1,139 {1,1
25 |1,157 (1,167 (1,176 (1,185 (1,195 |1,204 1,214 (1,223 (1,233 |1,242
26 11,252 (1,261 |1,271 ,281 (1,201 11,300 (1,310 [1,320 (1,330 |1,340
27 (1,850 (1,360 (1,370 (1,380 [1,390 (1,400 |1,411 1,421 (1,431 [1,441
28 1,452 (1,462 (1,473 (1,483 |1,494 1,504 |1,515 (1,525 (1,536 |1,547
?9 1,657 (1,568 (1,579 (1,590 (1,601 |[1,612 1,623 |1,633 |1,645 |1,656
30 |1,667 (1,678 (1,689 (1,700 |1,711 |1,723 1,734 |1,745 (1,757 |1,768
311,780 (1,791 |1,803 |1,814 |1,826 |1,837 1,849 [1,861 (1,873 |1,884
32 11,806 (1,908 (1,920 1,932 [1,944 ,956 (1,968 (1,980 ,992 (2,004
33 (2,017 2,029 |2,041 |2,053 (2,066 |2,078 2,091 2,103 (2,116 |2,128
34 (2,141 |2,153 ,166 (2,179 [2,191 |2, 2,217 2,230 {2,243 |2,256
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Table 48.—Amount of material in cubic yards per 100 linear
Jeet of level cut,
side slopes % to 1—Continued

Depth
of cen- .0 ol 2 3 <4 oo . o 8 E ]
ter cut
in feet
35 (2,260 (2,281 (2,205 (2,308 (2,321 (2,334 (2,347 (2,360 (2,373 (2,387
36 (2,400 (2,413 (2,427 2,440 (2,454 (2,467 [2,481 |2 404 |2,508 |2 521
37 (2,535 (2,549 |2,563 (2,576 (2,500 |2,604 |2,618 (2,632 (2,646 |2, 660
38 12,674 (2,688 (2,702 (2,716 2,731 (2,745 (2,750 (2,773 (2,788 |2, 802
39 (2,817 (2,831 (2,846 (2,860 (2,875 (2,889 [2,904 (2,919 (2,033 |2, 948
40 (2,963 (2,978 (2,993 (3,008 (3,023 |3,037 (3,053 [3,068 |3,083 |3,008
41 13,113 (3,128 3,143 (3,159 (3,174 [3,189 (3,205 (3,220 (3,236 |3, 251
42 13,267 (3,282 3,298 (3,313 13,329 (3,345 (3,361 [3,376 [3,302 |3,408
43 (3,424 (3,440 |3,456 (3,472 (3,488 (3,504 (3,520 13,536 |3,553 |3, 569
44 (3,585 (3,601 [3,618 (3,634 (3,651 |3,667 (3,684 (3,700 (3,717 |3,733
45 |3,750 3,767 (3,783 [3,800 (3,817 (3,834 (3,851 (3,868 3,885 13,901
46 (3,919 (3,936 [3,853 (3,970 (3,087 (4,004 (4,021 (4,039 |4,056 [4,073
47 4,001 (4,108 (4,126 (4,143 4,161 (4,178 [4,196 |4,213 |4,231 |4,249
48 14,267 (4,284 4,302 |4,320 (4,338 (4,356 (4,374 (4,392 |4,410 |[4,428
49 14,446 4,464 14,483 4,501 (4,519 4,537 14,556 |4,574 4,593 |4,611
50 (4,630 14,648 (4,667 14,685 |4,704 (4,723 (4,741 [4,760 [4,770 |4,798
51 (4,817 (4,836 [(4.855 (4,873 |4,803 4,912 [4,931 |4,050 |4,969 (4,988
52 (5,007 |5027 |5046 |5 065 |5085 [5104 |5124 15143 (5,163 |5 182
53 (5,202 |5221 |5241 (5261 |5281 (5,300 [5320 (5,340 5,360 |5 380
54 |5,400 |5,420 |5440 |5,460 |5,480 |5 5,521 |5 541 |5 561 |5, 581
55 5,602 |5622 |5643 |5,663 15684 (5704 |5725 |5745 (5,766 |5 787
56 5,807 |5828 (5849 (5870 |5891 (5012 (5933 |5953 [5,975 |5,006
57 6,017 6,038 (6,059 [6,080 |6,101 (6,123 |6,144 |6,165 |6,187 |6,208
58 6,230 6,251 (6,273 |6,294 16,316 (6,337 |6,350 |6,381 [6,403 |6,424
23 g, 446 6,468 |6,490 |6, 512 |6,534 |6, 556 |6,578 |6, 6,622 |6, 644
3570 AT NSO DU DS RSO NS AN M R
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Table 49.—Amount of material in cubic yards per 100 linear
feet of level cut,

side slopes 1 to 1.

Depth

ofcen] ol a4 | 2| 3| & | 5| 6] 2] 8|

in feet,
o/ oo o0 o1 o3 o6 o09 13 18 24 30
1| 37 45 53 63 73 83 95 107 120 134
2] 15| 16| 18| 201 21| 23| 25| 271 20| 31
s| 33| 3| 38| 40 45 | a8 | 1| 54 | &6
4| 59| 62| 65| es | 72| 75| 78| s2 | 8 | 89
s| 9 100 108 | 112 | 116 { 120 | 125 | 1
¢! 1 138 | 142 | 147 | 152 | 156 | 181 | 168 | 171 | 176
9] 181 | 187 | 102 | 107 | 208 | 208 | 214 | 2 223 | 231
8| 237 | 243 | 240 | 255 | 261 | 268 | 274
8| 300 313 | 320 | 327 | 334 | 341 | 849 | 356 | 363
20) 370 | 378 | 885 | 303 | 401 | 408 | 418 432 | 440
11| 448 | 456 | 465 | 473 | 481 | 490 | 498 | 507 | 516
12 | 533 551 569 | 579 597 616
13| 626 | 636 | 645 | 855 678 | e85 | 693 716
14| 726 747 | 757 | 768 | 779 | 789 | s00 | 811 | 822
15| 833 | 844 | 836 | 867 | 878 | 800 1 | 013 | 925 | o038
16 972 | 984 | 998 1, 1,021 |1, 1,043 1,058
17 [1.070 1,083 |1.008 [1.108 {1,121 {1134 (1,147 [1.160 [1.173 |1.187
18 11200 [1.213 |1.227 [1)210 11, 1268 [1.281 [1.208 (1300 ]1)323
19 (17337 |1.351 1,365 |1, 1,394 [1,408 |1 1,437 |1.452 (1,467
20 /1481 1498 [1.811 [1,528 |1.541 1,572 (1,587 [1.602 (1,818
21 11633 |1.649 |1665 |1/680 [1,696 [1712 [1,728 1744 [1.760 (1.776
22 17793 |1.809 [1/825 |1)842 [1.858 {1,875 [1.892 [1.908 |1.025 [1.942
23 |1950 |1/076 |1'003 (2011 [2/028 {20453 (2,063 |2:080 [2.008 (2116
24 [2:133 [2)151 2,169 (2,187 |2.205 [2.223 [2,241 [2.260 [2.278 (2,206
25 12315 2,333 [2.352 [2.371 [2.380 [|2.408 (2427 |2.446 |2465 (2484
28 12,504 |2,523 |2542 (2,562 (2,581 [2.601 [2.621 [2:640 (2,660 (2,680
27 [27700 2720 |2740 (2760 |27781 |2:801 [2:821 [2:842 [2.862 (2883
28 (2904 [2.924 2,045 (2,966 [2.987 [3.008 [3.029 [3.051 3,072 (3,093
20 3,115 (3,138 3,158 [3,180 |3.201 [3,223 (3,248 [3.267 [3.280 (3,311
30 13,333 3,356 13,378 13,400 [3.423 [3.445 [3.468 3.491 (3513 (3,538
81 |3,550 {3.582 (3,605 [3.628 |3.652 |3,675 |3.698 [3.722 [3.745 |3.769
83 [3793 |3.816 {3.840 |3:864 |3.888 [3.912 (3.936 |3.960 [3.985 |4,009
33 (4033 |4,058 (4,082 |4107 |4,132 (4,158 (4,181 }4.206 [4.231 [4.256
8 4, 1307 [4,332 [4,357 |4,383 [4/408 (4,434 |4,460 4,488 (4511
85 14,537 14,563 (4,580 |4.618 l4.641 l4.668 [4.604 4720 14747 14773
36 |4.800 {4827 |4:853 |4:880 |4.907 |4.934 |4,961 |4.958 (5,016 |5.043
37 (5070 |5008 15125 [5.153 |5.181 {5,208 |5.236 [5.264 [5.292 |5.320
88 |5,348 /5376 |5:405 [5.433 {5461 |5490 |5.518 |5,547 5576 [5.604
39 |5633 (5,662 [5.601 [5:720 5,749 [5,779 [5 5337 5,867 (5,806
40 5926 |5956 |5.985 16,015 [6.045 16.075 l6.103 l6,135 |6,165 16,198
&1 (6226 (6,256 16.287 |6.317 |6.348 (6,370 |6:409 [6.440 |6.471 |6.50
42 (6,533 [6,564 6,596 |6.627 |6.658 (6,690 |6.721 [6.763 [6.785 |6.816
43 16,848 |6, 912 |6, '976 |7.008 |7.041 |7.073 {7,105 |7.
&4 17,170 17.203 7,236 17, 301 17,334 17,367 |7.400 17433 I7.
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Table 49.—Amount of material in cubic yards per 100 linear
feet of level cut,

side slopes 1 to 1 —Continued.

Depth

ter cut
{n feet

1

2 3

4

2TT2T 202 NN

7.905 | 7,940
8,251 8,286 8,321
8,605 | 8,640
8,065 6,002

6| 9,333 93711 9,408
9,747

10,092 |10,131 (10,169
10,482 110,522 |10
10,880 (10,920 [10,961

244 111,285 {11,326 (11,367
,656 111,608 |11,740 11,781
12,118 {12,160 {12,203
X 12,632 112,675
12,936 |12,980 (13,024 (13,068 (13,112

10,680 110,720 110,760
11,001 (11,041 (11,082 111,122 |11,163

11,491 (11,532 (11,573
11,907 (11,049 111,991

2,288 (12,331 112,373 (12,418

12,762 (12,805 (12,849
13,200 |13,245 {13,289

cave

Table 50.—Amount of material in cubic yards per 100 linear
feet of level cut,

side slopes 115 to 1.

Depth of]
center
cut in 0 1 2 -3
feet
0 00/ 00 02 0.5
1 5.6) 8.7 80| 94
2] 2 24 27 29
8| 50 53 b7 60
4 89 23 98 | 103
51139 | 144 | 150 | 156
61200 | 207 | 214 | 222
71272 280 296
8| 356 1364 | 374 | 383
9] 450 | 460 | 470
10 | 556 | 567 | 877 | 589
111 672 | 684 | 697 709
12 | 800 813 840
13| 939 | 953 | 968 | 983
14 1,089 (1,104 [1,120 {1,136

&

] .6 7 8 L
1. 2. 27 36| 4.5
12.5| 142{ 16| 18.0] 20.1
a5 38 41 44 | 47
68 72 76 80 ] 84
112 | 118 [ 123 | 128 (133
168 | 174 | 180 | 187 | 1903
235 | 242 |-249 | 257 | 264
312 821 | 329 | 338 |347
401 | 411 | 420 | 430 | 440
501 | 612 | 522 | 533 | 544
612 | 624 | 636 | 648 | 660
738 | 748 60 | 774 | 787
868 | 882 | 896 | 910 | 924
1,012 11,028 [1,043 (1,058 [1,078
W ,184 (1,200 |1,217 [1,283
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Table 50.—Amount of malerial in cubic yards per 100 linear
feet of level cut,

side slopes 114 to 1— Continued.

Depth
of cen-
ter cut
in feet

o

ot b s
e

SEET8T RRANTS B2ABL REANE BIUBK RUYRS VRYWB PNy o

16,380
16,989
17,609

10,952
11,451
11,

6,612

7,001
7,401
7.812
8,235
8,668

9,112

9,568
38 110,035

10,512

11,001 |11

11,501
12,012
12,535
13,068

13,668 [13,612

13,176

13,778

14,337
14,087
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Table 51.—Amount of material in cubic yards per 100 linear
. feet of level cut,

side slopes 2 to

1.

Depth
of cen-
ter cut
In feet

®

&

7

2Rk RENES excon auwme

RESRS 22230 puung P3N pEyNy B

14,471

11,037
11,616

12,210
12,819

380 {13,443

14,081
14,7

1
11,084
11,675 |1

12,270
12.881
13,508
14,146

35 (14,801 |14

178
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Table 51.—Amount of material in cubic yards per 100 linear
feet of level cut,

side slopes 2 to 1— Continued.

Depth].
of cen. h‘ 0
ter cut b4

in feet|

Jd ]

4

8

15,000
46 {15,674
479 16,363
48 |17,067
49 117,785

&8
59 (25,785
60 126,667

15,067 {15,134 {15,201
15,742 |115,811 115,879
16,433 (16,603 {16,573
17,138 117,209 |17,281
17,858 {17,931 |1

18,593 (18,667 118,741
19,342 [19,418 |19,494
20,107 {20,184 120,261
7 {20,886 (20,965 |21,044
21,680 121,760 {21,841

22,489 |22,571 122,663

004 |18,077

18,816
19,570
20,339
21,123
21,921

22,735
23,563
24,406
25,263

048 (26,136

15,335

50 {18,223

2 |22,083

15,403
16,086
16.783
17,496

18,966
19,723
20,495
21,281

15,538
16,224
16,925
17,640
18,371

19,116
19,876
20,651
21,440
22,24

15,608
16,293
16,996
17,713
18,448

19,191
19,953
20,729
21,520
22,326

Table 52.—Amount of material in cubic yards per 100 linear
eel of level cut,

side slopes 3 to 1.

Pepth of]
center 0 .1 2 3 4 &5 .6 &) -8 9
cut in
feet
] 0.0 0.1 0.4 1. 1.8 2.8 5.4 7.1 90
1 11.1] 134 160 18.8 21.8] 250 284 32.2| 36.1 40.1
2| 4 49 54 59 64 69 75 81 87 93
8l1 106 | 114 | 121 | 128 | 136 | 144 | 152 | 160 | 168
&)l 178 | 187 | 196 | 208 | 215 | 225 | 235 | 245 | 256 | 267
5| 278 | 280 1800 | 312 | 824 | 336 | 348 | 361 | 373 | 387
6| 400 | 413 | 427 | 441 | 455 | 469 | 484 | 499 | 514 | 529
q 560 | 576 | 592 | 608 ) 625 | 642 | 659 | 676 | 693
81711 | 720 | 747 { 765 | 784 | 803 | 822 | 841 | 860 | 880
® | 900 | 920 961 | 982 (1,003 [1,024 |1,043 11,067 1,089
10 (1,111 (1,133 {1,158 |1,179 (1,202 [1,225 (1,248 (1,272 11,298 |1,320
11 1,344 (1369 1,394 {1,410 [1.444 (1,469 (1,495 (1,521 [1,547 {1,573
12 1.627 {1,654 |1,681 [1,708 (1,736 (1,764 (1,792 |1,820 |1,849
13 [1,878 11, 1.936 11,965 {1,998 2,025 2,055 2,085 (2,116 |2,147
14 12,178 12,2090 12,240 12,272 12,304 (2,336 (2,368 12,401 [2,434 (2,467
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Table 52.—Amount of material in cubic yards per 100 linear
feet of level cut,

side slopes 8 to 1— Continued.

E ] 7 8 B

in feet
15 [ 2,500] 2,533 | 2,567 | 2,601 ] 2,635 2,704 | 2,739 2,774 | 2,800
16 | 2,844 2,880 | 2,916 | 2,952 2,988 8,062 3,009 3,136/ 3,173
17 | 3,211 3,249 3,287 | 3,325 3,364 3,442 | 3,481 3,520 3,560
18 | 3,600 3,640 3,680 3,721 3,762 3,844 | 38,885 | 3,927 | 3,969
19 | 4,011} 4,053 ] 4,096 | 4,139 | 4,182 4,268 | 4,312 4,356 | 4,400
20 [ 4,444 4,489 4,534 4579 4,624 4,718 4,761 4,807 | 4,853
Z1 | 4,900 | 4,947 | 4,994 | 5, 5,088 5, 5,232 | 5,280 | 5,329
53781 54271 5,476 | 5,525 | 5,575 5,675 | 5,725 5.736 5,827
5,878 5,929 5,980 | 6,032 | 6,084 6,188 | 6,240 | 6,294 | 6,346
X 6.453 6,507 | 6,561 | 6,615 6,724} 6,779 | 6,534
68,944 7,000| 7,056 7,112 ] 7.168 72821 7,339 7.396 | 7.453
7,511 7,569 | 7,627 | 7,685 | 7,744 7,8621 7,9211 7980 8,
8,100 ) 8,160} 8,220 | 8,281 | 8,342 8,464 | 8,525 | 8 587 { 8,649
8,711 8,773 | 8,836 | 8,899 | 8,962 088 | 9,152} 9,216 9,
9,344 | 9,400 | 9,474 | 9,539 | 9,604 9,735 9,801 71 9,

10,000 {10,067 (10,134 |10,201 {10,268
10,678 110,747 [10,8186 |10,885 |10,956
11,378 111,449 [11,520 |11,592 |11,664
12,100 112,173 112,247 112,321 12,305
12,844 12,920 {12,996 (13,072 |13,148 |1

13,611 113,689 113,767 13,845 {13,924
4,400 80 |14,560

8, 9

16,900 (16,987 [17,074 117,161 17,248 [17
17,778 117,867 117,956 [18,046 (18,135
18,769 |18,860 18,952 |19,044
19,600 119,693 119,787 ;g,ggl 19,975 |20

, 6 20,
21,511 121,609 121,707 {21,803 {21,904 [22,008

17,424 |17,512 [17,600 (17,689

18,318 118,408 118,496 {18,587
19,228 119,321 [19.414 {19,507
0 (20,164 |20,259 120,354 |20,449
21,122 121,219 121,316 [21,413
22,102 (22,201 {22,300 {22,400

23,104 123,205 |23,307 23,400
24,128 (24,232 124,336 |24,440
25,175 125,281 25,387 125,403

26,244 126,352 |126,460 (26,560
8 127,335 {27,448 127,556 127,667

28,448 (28,561 128,674 {28,787
20,584 {20,609 129,814 (29,929
5 [30,742 |20,859 [30.976 |31.008

565 {31,684 131,803 131,922 (32,041 [32,160 (32,280
32,400 |82,520 /32,640 |32,761 [32,882 33,003 (33,124 {33,245 (33,367 33,480

33,611 133,733 |33 858 (33,079 (34,102 34,225 |34,348 [34,472 34,506 134,720
34,844 134,969 (35,004 (35,219 135,344 (35,459 (35,595 [36.721 [35.847 |35.973
36,100 |36,227 (36,354 (36,481 (36,608 36,736 36,864 136,992 137,120 137,249
37,378 137,507 137,836 137,763 137,805 (38,025 (38,155 (38,285 38,416 (38,547
38,878 (38,809 {38,940 {39,072 39204 39,336 |39,468 39,601 39,734 (39,867

! creseslesiae seceeeelinncse’nsoren)evrnns sesseliceene)en XYY
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Table 53.—Amount of material in cubic yards per 100 linear
feet of cut on sloping ground,
side slopes 15 to 1

Depth of Surface slope of ground in percent
center cut
in feet
10 15 20 25 30 35 40 45 50 55 (1]
1.8 2 2 2 2 2 2 2 2 2 2 2
1.5 4 4 4 4 4 4 4 4 4 5 5
2.0 7 7 7 8 8 8 8 8 8 8 8
2.5 12 12 12 12 12 12 12 12 12 13 13
3.0 17 17 17 17 17 17 17 18 18 18 18
3.5 23 23 23 23 23 23 24 24 24 25 25
4.0 30 30 30 30 30 31 31 31 32 32 33
4.5 38 38 38 38 38 39 39 39 40 41 41
5.0 46 47 47 47 47 48 48 49 49 50 51
5.5 56 56 57 57 57 58 58 59 60 61 62
8.0 67 67 67 68 68 69 69 70 71 72 73
6.5 78 79 79 79 80 81 82 82 83 85 86
7.0 91 91 92 92 93 94 95 96 97 98 100
7.5 104 105 105 106 107 107 109 110 111 113 114
80| 119, 119 120| 120 | 12t | 122 | 123 | 125| 126 | 128 130
8.5 134 | 135 135| 136 | 137 | 138 | 139 | 141 | 143 | 145 147
9.0 150 | 151 | 152 152 | 153 | 155 | 156 158 | 160 | 162 165
9.5 168| 168 | 169 | 170 | 171 172 | 174 | 176 | .178 | 181 184
10,0 | 186 | 186 | 187 | 188 | 189 | 191 | 193 195| 188 | 200 204
10.5 | 205| 2056 | 206 | 207 | 209 | 211 | 213 | 215| 218 221 224
1L0 | 2267 225 | 226 | 228 | 220 | 231 | 233 | 236 | 230 | 242 246
1.6 | 246 | 246 | 247 | 249 | 251 | 253 | 255 | 258 | 261 | 265 269
12.0 | 267 1 268 | 269 | 271 | 273 | 275 | 278 | 281 | 284 | 288 293
12,6 ) 290 | 291 | 292 | 294 | 206 | 298 | 301 | 305| 309 | 313 318
13.6 | 314 | 315 | 316 | 318 | 320 | 323 | 326 | 330 | 334 | 339 344
13.5 | 338 | 339 | 341 | 343 | 345 | 348 | 352 | 355 | 360 | 365 371
14.0 | 364 | 366 | 367 | 369 | 371 | 374 | 378 | 382 | 387 | 393 399
14.5| 390 | 392 393 | 396 398 | 402, 406 | 410 | 415 | 421 428
16.0 | 418 | 419 | 421 | 423 | 426 | 430 | 434 | 439 | 444 | 451 458
15.5 | 446 | 447 | 449 | 452 | 455 | 459 | 463 | 469 | 475 481 489
16,0 | 475 | 477 | 479 | 482 | 485 489 | 494 | 499 | 506 | 513 521
16.5 505 507 509 512 516 520 525 531 538 545 554
17.0 | 537 | 538 | 541 | 544 | 548 | 552 | 557 | 564 | 571 | 579 588
19.5 | 569 | 570 | 573 | 576 | 580 | 585 | 501 | 597 | 605 | 614 623
18.0 | 602 603 606 610 614 619 625 632 640 649 659
18.5 | 635 | 637! 640 | 644 | 648 | 654 | 660 | 668 | 676 | 686 696
19. 670 672 675 679 684 690 696 704 713 723 735
19.5 | 706 | 708 | 711 | 715 | 720 | 726 | 734 | 742! 751 | 762 774
20.0 | 743 | 745 748 | 752 | 758 | 764 | 772 | 780 | 790 | 801 814
20.5| 780 | 783 | 786 | 791 | 796 | 803 | 811 | 820 830 | 842 855
2.0 819 821 825 830 835 842 851 860 871 883 897
21 858 | 861 | 865 | 870 | 876 | 883 | 892 | 002 | 913 | 026 941
22| 899 | 901 | 905 | 911} 917 | 925 | 934 944 | 956 | 970 985
225 | 940 | 943 | 947 | 952 | 959 | 967 | 977 | 987 |1,000 {1,014 | 1,030
23.0 | 9821 985] 990 | 995 (1,002 i1,011 |1,020 (1,032 1,045 (1,060 | 1,077
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Table 53.—Amount of material in cubic yards per 100 linear
feet of cut on sloping ground,

side slopes 12 to 1—Continued

Depth of Surface slope of ground in percent
center cut
in feet

10 15 20 25 30 35 40 45 50 55 60

23.5 (1,025 |1,028 {1,033 {1,039 /1,046 (1,055 (1,065 {1,077 |1 091 (1,106 | 1,124
24.0 |1,069 (1,073 |1,077 (1,084 (1,091 |1,100 (1,111 |1,124 |1,138 (1,154 | 1,172
24.5 |1, 114 {1,118 |1,123 (1,129 {1,137 |1,147 |1,158 1,171 |1,186 (1,203 | 1,222
25.0 (1,160 {1,164 (1,160 |1,176 {1,184 (1,194 |1,206 (1,219 |1,235 |1,252 | 1,272
25.5 |1,207 {1,211 |1,216 (1,223 |1,232 (1,242 |1,254 |1,268 1 284 |1,303 | 1,323

1,335 {1,354 | 1,376

1, 549 |1, 571 1 595
1,604 11,627 | 1,653

2, 406

2,473

2, 542

2, 611
38.0 |2, 681
38.5 12,752 |2,760 |2,773 (2,788 2,808 |2,832 |2, 859 |2, 801 2,028 |2,969 | 3,016
39.0 (2,824 |2,833 (2,845 |2,861 (2,882 |2, 906 (2,934 |2, 967 (3,004 |3,047 | 3,095
39.5 (2,897 12,006 (2,919 |2,935 2,056 {2, 981 (3,010 |3,043 (3,082 |3,126 | 3,175
40.0 (2,970 {2,980 (2,993 |3,010 (3,031 {3,057 |3,086 (3,121 (3,160 |3,205 | 3,256
40.5 (3,045 3,055 (3,068 |3,086 |3,107 i3,133 {3,164 (3,199 (3,240 |3, 286 | 3,338
41.0 (3,121 13,131 (3,144 |3,162 |3, 185 |3, 211 |3, 243 (3,279 (3,320 |3,368 | 3, 421

43.0 |3, 433 (3,443 3,459 |3, 478 |3, 503

43.5 |3, 5613 (3, 524 |3, 540 |3, 560 |3, 585
44.0 (3,594 |3,605 |3, 621 |3, 642 |3, 668
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Table 54.—Amount of malerial in cubic yards per 100 linear
feet of cut on sloping ground,

side slopes 1 to 1.

Surface slope of ground in per cent

Depth
of cen-
ter cut
in feet| 10 15 20 25 30 35 40 45 50 55 60
1.0 4 4 4 4 4 4 5 5 5 6 [}
1.5 8 8 9 9 9 10 10 11 12 13
2.0 15 15 16 16 16 17 18 19 21 23
23 24 25 25 27 27 29 31 33 36
3.0 33 a3 34 35 36 38 39 42 44 47 52
3.5 46 46 47 48 49 51 54 57 60 85 70
59 60 61 63 65 67 70 74 79 85 92
4.5 76 77 78 83 85 89 94 | 100 | 107 117
5.0 94 95 97 99 | 102 106 | 111 | 117 | 124 | 133 145
6.5 | 113 114 117 120 | 123} 128 | 133 | 141 | 149 | 161 175
6.0 ) 134 136 | 139 142 | 146 152 | 158 | 1687 | 177 | 191 208
o 1571 160§ 163 | 166 | 172 | 178 | 186 | 196 | 208 | 224 244
9.0 | 183 | 1851 189 193 | 199 | 206 | 215 | 227 | 242 | 260 283
. 2101 212 217 | 222 | 229 | 237 | 248 | 261 ¢ 278 | 299 323
8.0 [ 230 | 242 | 247 | 253 | 261 | 270 | 282 | 297 | 316 | 340 370
8.5 | 2707 274 | 279 286 | 295 | 305 | 319 336 | 357 | 384 418
9.0 | 303 | 307 | 312 | 320 | 330 | 342 | 357 | 376 { 400 | 430 468
3381 342 | 348 | 356 | 367 | 381 | 398 | 419 | 448 | 479 522
100 | 374 | 378 | 385 | 395 | 406 | 422 | 441 494 | 531 578
105 | 412 | 417 | 4253 | 436 | 448 | 465 | 486 | 512 | 545 | 585 637
11.0 | 453 | 458 | 467 | 478 | 492 | 510 | 533 | 562 | 598 | 642 700
11.5 | 495 | 501 | 510 ) 523 | 538 | 658 | 583 | 615 | 653 | 702 765
12.0 | 539 | 545 | 555 | 5691 586 ) 607 | 634 | 669 | 711 | 764 833
2.5 | 5851 592 3| 618 637 | 659 | 680 | 726} 772 | 830 904
13.0 | 632 | 640 | 652 | 668 | 689 | 713 | 745 | 785 835 | 897 978
13.5 | 681 691 | 703 ] 720 743 | 760 | 803 | 847 | 900 | 967 | 1,054
4.0 | 733 | 743 756 774 Y99 | 827} 864 | 911 ] 968 [1,040 | 1,134
145 | 787 | 797 | 811 | 831 | 857 | 887 | 927 | 977 (1,039 |1,116 | 1,216
150 | 841 | 8521 868 | 888 | 916 | 949 | 994 1,045 |1,111 |1,194 | 1,301
o 898 | 910 | 927 | 949 | 978 {1,014 1,059 |i,116 |1,187 11,276 | 1,390
16.0 | 957 | 970 | 987 (1,011 (1,042 {1,080 [1,128 (1,189 [1,264 [1,359 | 1,480
16.5 {1,018 {1,031 {1,050 |1,075 {1,108 11,148 1,199 [1,265 |1, 1,445 | 1,573
17.0 {1,080 {1,095 {1,115 11,141 11,176 |1,219 |1,273 11,343 {1,427 11,534 | 1,669
19.5 1,145 1,160 |1, 1,209 11,246 (1,292 |1,349 |1,423 |1,512 |1.626 | 1.770
.0 11,212 |1,227 1,250 (1,280 [1,319 {1,368 [1,428 |1, 1, 1,720 } 1,874
18.5 1,281 1,297 [1,321 1,353 (1,304 11,445 |1,509 1,591 {1,601 {1,817 | 1,980
19.0 (1,351 [1,368 ]1,393 1,426 |1,470 |1,523 1,591 {1,678 11,783 |1,916 | 2,088
19.5 (1, 1,440 {1,467 |1,502 [1,548 {1,6 1,676 |1,767 11,878 12,018 | 2,199
0.0 (1,496 [1,513 11,542 |1,580 |1,628 {1,687 1,763 [1,859 1,975 2,123 | 2,313
20.5 1,672 1,592 {1,620 1,660 }1,710 {1,773 11,852 11,953 12,075 [2,230 | 2,430
21.0 |1,649 {1,670 {1,701 (1,742 11,795 (1,861 {1,943 |2,049 2,178 |2,340 | 2,550
21.5 |1,729 {1,751 |1,783 {1,826 |1,882 {1,951 (2,087 |2,148 12,283 2,453 | 2,673
22.0 11,811 {1,834 [1,868 1,913 (1,971 |2,043 |2,134 |2,250 2,391 ]2,568 | 2,800
22.5 [1,894 |1,918 {1,953 {2,001 12,061 2,136 (2,231 (2,353 ;2,501 2,687 | 2,928
28.0 11,979 (2,004 (2,041 12,090 (2,153 12,232 /2,331 (2,458 12,613 12,808 | 3,07
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Table 54.—Amount of material in cubic yards per 100 linear
feet of cut on sloping ground,

side slopes 1 to 1— Continued.

Depth

Surface slope of ground in per cent

of cen-
ter cut
in feet| 10 15 20 25 30 35 40

96
43.0 | 6,917 7,006| 7,134| 7,305| 7,5627| 7,802| 8,150
43.5 | 7,079{ 7,170| 7,300| 7,476| 7,703| 7,984] 8,341

004
8,198

2| 8,395

8,693
8,794

44.0 | 7,243 7,335) 7,469i 7,648 7,880/ 8,169 8,533 8,997

9,133

9,587 {1

9,814

9,347|10,043
9,563110,175
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Table 55.—Amount of material in cubic yards per 100 linear
feet of cut on sloping ground,

side slopes 115 to 1.

Depth Surface alope of ground in per cent

tercut| 20 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 60

0.5 1 1 1 1 1 1 1 2
1.0 [ 6 7 7 8 9 11 13 18 29
1.5 12 13 13 14 16 17 19| 22 281 39
o 23 23 26| 28 31 34 41 51 117
& 36 37| 38| 41 48| 85 64 80| 109 183
3.0 51 55 63| 69] 78 921 114 157 263
3.5 70 921 75] 79| 85| 94| 106| 125| 155| 213 357
4.0 91 98| 1041 112 123 | 139 | 163 | 203 | 278 | 467

. 474 | 495 | 524 622 | 703 | 827 11,029 |1, 2,364

- 513 | 528 | 552 1 5831 628 | 691 | 783 | 922 1,146 |1,569 | 2,633

.0 | 569 611 697 { 765 | 868 1,021 [1,271 (1,740 | 2,919
10.5 645 | 673 712 ] 768 956 (1,125 {1,401 (1,918 | 3,217

o 687 | 708 ) 7391 781 ] 843 | 927 (1,040 |1,235 |1,537 2,104 | 3,531
1.8 | 752 | 774 | 808 | 855 922 |1,013 |1,149 |1, 1,680 12,301 | 3,860
12.0 | 819} 8431 879 | 931 (1,003 |1,103 1,250 [1,470 |1,829 (2,504 ; 4,203
12.56 | 888 | 914 | 954 |1,010 |1,089 (1,197 {1,356 |1,695 1,985 |2,717 | 4,560
13.0 1| 989 (1,032 |1,093 (1,178 1,295 |1,467 [1,725 |2,147 |2,939 | 4,933
13.5 {1,036 {1,066 |1,112 [1,178 |1,269 {1,396 |1,581 {1,860 2,316 |3,170 | 5,318
14.0 1,114 1,147 11,196 (1,267 {1,365 (1,502 [1,701 [2,001 |2, 3,410 | 5,721
14.5 |1,195 |1,230 |1, 359 (1,465 1,612 11,825 12,146 |2,669 13,657 | 6,136
15.0 11,279 (1,316 |1,374 |1,454 |1,568 {1,724 [1,952 (2,297 |2.857 3,914 | 6,567
15.5 11,368 1,406 |1,467 |1,553 |1,674 (1,841 (2,085 {2,453 3,051 [4,179 | 7,012
16.0 11,455 1,498 11,563 |1,654 |1,784 |1,961 [2,221 {2,613 ]3,250 [4,453 | 7,472
16.5 11,547 11,5693 11,662 |1,759 |1,897 |2,085 {2,362 (2,779 (3,456 [4,735 | 7,945
17.0 (1,643 [1,691 {1,765 ]1,868 12,014 [2,214 |2,507 |2,951 (3,670 [5,027 | 8,435
17,5 (1,741 11,792 11,870 [1,979 |2,134 2,346 [2,656 [3,126 3,889 [5,326 | 8,937

18.0 11,841 (1,896 (1,979 [2,004
18.5 11,945 {2,002 |2,090 (2,212 (2,385 2,622 2,967
19.0 (2,051 2,111 (2,205 |2,334
19.5 (2,160 [2,225 2,322 (2,458 {2,650
20.0 12,272 12,341 (2,442 2,586 |2,787 (3,064 (3,472

20.5 12,387 (2,460 12,566 (2,717 2,920 {3,220 3,648 14,289 (5,337 (7,310 [12,265
21.0 12,508 12,581 2,602 12,851 {3,073 {3,379 (3,828 14,502 |5,600 (7,670 12,871
21.5 (2,627 12,705 (2,822 12,988 |3,221 {3,541 (4,013 [4,710 |5,870 |$,040 {13,401
22.0 (2,751 |2,832 12,955 13,129 (3,373 [3,708 (4,201 (4,041 (6,147 [8,417 |14,127
22.5 (2,877 12,962 13,000 3,272 3,527 13,878 |4,394 15,168 16,429 (8,804 {14,775
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Table 55.—Amount of material in cubic yards per 100 linear
feet of cut on sloping ground,

side slopes 114 to 1, — Centinued.

Surface slope of ground in per cent

ter cut infeet

10 | 25 [ 20 | 25 | 30 | 35 | 40 | 45 | 50 | &8 | 60

23.0 | 3,007) 3,096, 3,229( 3,420| 3 ,400] 6,718 9,201/15,440
23.5 | 3,139 3,232 8,372| 3,570 3, 9,606

24.0 | 3,274/ 8,371, 3,517| 3,724} 4 00 1] 7,314/10,019{16,812
24.5 7 3,412| 3,513] 3,665| 3,881| 4,183| 4,509 5,211 0| 7,622/10,441(17,519

25.0 | 3.552] 3,657| 8,816] 4,040] 4.355] 4.788| 5,425] 6,382 7,936(10,871/18242

25.5| 3,605/ 3,804 3,970| 4,203| 4,531 4,981] 5,644] 6,639} 8,256(11,310/18,978
26.0 | 3.842| 3,954( 4,128] 4,370 4,711} 5,178| 5.868| 6,902! 8,584/11,758[19.731
28.5 | 3,991] 4,109| 4,288 4,539 4,892 5,380| 6,095 7,160( 8,917|12.215|20,497
27.0 | 4,144 4,266] 4,451] 4,712] 5,080 5,585] 6,328| 7,443| 9,257|12,680|21.277
21.5 | 4,298] 4,425 4,617 4.888 5,270 5,793} 6,564] 7,721] 9,603/13,153 22,073

28.01 4,458] 4,588 4,786} 5,068] 5,464] 6,006/ 6,805; 8,005 9,956!13,637(22,881
28.5 | 4,616| 4,753| 4,958] 5,250| 5,661| 6,223} 7,050| 8,202(10,314 14,128/23,708
29.01 4,779 4,921 5,134 5,436| 5,860] 6,443| 7,300| 8,586/10,680(14,627(24,546
29.5| 4,946| 5,003 5,313| 5,626| 6,064 6,667; 7,555 8,885(11,052(15,136/25,399
80.0 | 8,115| 5,267 5.495| 5.818| 6,272| 6.805| 7.813| 9,180(11,429/15,854/26,268

80.5 | 5,287| B,444| 5,680] 6,014| 6,482] 7,127| 8,076| 9,497|11,813/16,181(27,150
81.0| 5,462 5,624| 5,868| 6,213| 6,697; 7,363| 8,342; 9,811(12,203.:16,715/28,047
31.5 | 5,639 5,806 6,058| 6,414| 6.914| 7.602 8,613(10,13012,600|17,259(28,958
32.0 | 5,820| 5,992] 6,252| 6,619| 7,136| 7,845 8,889{10,455(13,004|17, 811 29,8858
82.5 | 6,003 6,180| 6,449] 6,828| 7,360 8,092 9,169/10,784(13,413(18,372 30,826

83.0 | 6,189| 6,372} 6,649| 7,040( 7,580 8,343] 9,453/11,119(13,820/18,041|31,782
83.5| 6,378| 6,567| 6,852| 7,255{ 7,821) 8,598] 9,742|11,458|14,251,19,520(32,753
84.0 | 6.570| 6.764| 7.057| 7.472| 8,055 8,856(10,034|11,802/14.680 20,105/33,738
34.5| 6,764| 6,964] 7,266| 7,693| 8,294] 9,118(10,331:12,151|15,115/20,701(34,738
85.0 | 6,962 7,168! 7,479| 7,919{ 8,537| 9,385/10,634 12,506 15,557/21,307 35,754

35.5 | 7.162| 7,374| 7,694| 8,147| 8,783 9,655/10,940(12,865/16,004/21,921/36,782
6.0 | 7.366| 7,584| 7:913| 8378| 0.032| 9.920!11,250!13,230(16.458 22,542/37,828
36.5| 7,672) 7,796; 8,134 8,612| 9,284/10,206 11 1565(13,601 16,919.23,172/38,884

7 8 8,850( 9,54 1,883(13,977117,386/23,812(30,958
7,091 8,229| 8,585 9,000( 9,799 10,773 12.206 14 356 17,857(24,461(41,045

88.0 | 8,206| 8,450| 8,816( 9,334/10,062/11,082(12,535(14,742(18,337|25,116(42,148
38.5 | 8,424| 8,674 9,050| 9,582/10,329|11,356/12,867(15,133/18,823/25,781/43,266
89.0 | 8,644 8,900{ 9,286! 9,83210,599|11,652|13,203115,528(|19,315/26,455/44,308
39.5 | 8,867} 9,130| 9,526(10,086{10,873]11,952(13,544/15,929/19,814(27,137(45,545
€0.0 | 9,093] 9,363 9,769/10,343|11,150|12,25813,889 16,335/20,319/27,829(46,699

40.5 | 9,322| 9,508|10,014/10,603(11,430{12,567|14,236116,745/20,820(28,520147,873
41.0 | 9,554 9,836/10,263{10,867|11,714/12,879|14,590(17,163/21,346/29,238/49,062
41.5 | 9,788'10,078(10,51511,133(12,002|13,195/14,950|17,584|21,870|29.955 50 265
42.0 /10,025 10,322(10,770|11,403(12,293|13,515(15.313|18,010(22,401|30,682|51,483
€2.5 |10,266 10,56911,028/11,677|12,587(13,838|15,670(18,441|22,037|31,417 52 718

43.0 110,509 10,819/11,289(11,953)12,885|14,166/16,049|18,877123,480{32,16053,963
43.5 10,754 11,072/11,55312,233(13,186/14,497|16,425/19.319/24,029 32, 912,55.225
44.0 111,003 11,329/11:821/12516/13,492114.83316.80519,766 24,586133,674! 56,500
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Table 56.—Amount of material in cubic yards per 100 linear
feet of cut on sloping ground,

side slopes 2 to 1.

D%r;th Surface slope of ground in per cent
center
cut
o feet 10 15 20 25 30 35 40 45
0.5 2 2 2 3 3 4 b5 10
1.0 7 8 8 9 11 14 20 38
1.5 18 19 20 23 26 33 47 87
2.0 31 23 36 40 47 58 83 156
2.5 48 51 55 61 72 20 128 244
3.0 70 74 80 89 104 131 186 352
3.5 95 100 109 121 142 178 252 479
4.0 124 131 142 158 186 233 330 623
4.5 157 165 179 200 236 204 417 788
5.0 193 203 221 247 289 363 514 972
5.5 233 246 267 299 350 439 622 1,176
6.0 278 293 318 356 417 523 741 1,400
6.5 326 344 373 417 489 614 869 1,643
2.0 378 399 432 484 568 712 1,008 | 1,908
9.8 434 458 496 556 652 817 1,158 | 2,180
8.0 493 521 632 741 929 1,317 | 2491
8.5 557 588 637 713 837 1,049 1,486 2,819
X 625 659 715 800 938 1,176 1,667 | 3,160
9.5 697 735 797 892 1,046 R 1,857 | 38,521
10.0 72 814 883 988 1,159 4 2,058 ,903
10.5 851 897 973 1,089 1,278 1,601 2,269 | 4,304
11.0 933 984 1,067 1,095 1,401 1,754 2,489 | 4,722
1.5 | 1,020 1,076 1,167 1,307 1, 1,920 2,721 5,162
12.0 | 1,111 1,172 1,270 423 1,668 2,001 2,063 5,621
12.5 | 1,205 1,271 1,377 543 1,810 2,268 3,215 ,099
13.0 | 1,304 1,375 1,490 1,669 1,959 | 2453 | 3478 | 6,597
13.5 | 1406 ,483 1,607 1,800 2,112 X 3,750 7,113
140 | 1,513 1,695 1,7 1,936 2,271 2,846 4,033 7.649
14.5 | 1,622 1,711 1,854 2,076 2,436 3,053 4,325 | 8.203
15.0 | 1,736 1,832 1,985 2,223 2,608 3,268 4,630 | 8,779
15.5 | 1,854 1,956 2,119 2,374 2,784 3,489 4, 9,378
16.0 | 1,975 2,084 2,257 2,529 2,966 3,718 5,268 9,081
16.5 | 2,101 2,217 2,401 2,690 3,155 3,954 5,603 10,625
17.0 | 2,230 2,3 2,649 2,856 3,349 4,197 5,046 11,282
1.8 | 2, 2,493 2,701 ,027 3,549 4,448 ,302 | 11,954
280 | 2500 | 2,637 | 2,857 | 3,202 | 3,754 | 4,708 | 6,807 | 12,845
18. 2,641 2,785 3,018 3,382 3,985 4,971 7,043 | 13,358
19.0 | 2,783 2,938 8,183 3,668 4, 5,243 7,429 | 14,091
19.56 | 2,934 3,093 3,353 3,759 4,406 5,621 7.825 | 14,842
20.0 | 3,087 3,255 5 3,953 4,634 b, 8,231 | 15,613
20.5 | 3243 3.420 8,706 4,151 4,869 6,103 8,648 | 16,403
21.0 | 3403 3,589 3,889 4,356 5,109 6,405 9,075 | 17,213
21.8 | 3,567 3,762 4,076 4,565 5,356 6,713 ,512 | 18,042
22. 3,734 3,939 , 4,780 5,608 7,029 9,959 | 18,891
g 4,120 X X 5,866 7,352 110,417 | 19,760
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Table 56.—Amount of material in cubic yards per 100 linear
feet of cut on sloping ground,

side slopes 2 to 1—Continued.

Surface slope of ground in per cent

Depth
of
center
cut 10 15 20 25 30 35 40 45
in feet
23.0 1 4082 | 4306 | 4,665 5,225 6,130 | 7,683 | 10,886 | 20,648
23.51 4262 | 4495 | 4879 5454 | 6,399 | 8,021 1,364 | 21,555
240 | 4,445 | 4688 | 5080 | 56890 | 6675 | 82365 | 11,853 | 22,482
4. 4,631 4,885 : 5293 | 659281 6,955 | 8,715 | 12,352 428
25.0 | 4,823 | 6,087 5,512 ,174 » 9,075 | 12,861 | 24,395
2.5] 5018 | 5292 | 5734 | 6,424 | 7,583 | 9,442 | 13,380 | 25,381
28. 5,216 | 5,500 ,960 | 6,678 | 7,830 | 9,817 | 13,909 ,385
.85 | 5419 ] 6714 | 6,192 | 6,938 | 8,135 [ 10,199 | 14,450 | 27,410
2.0 | 5625 5932 | 6,428 | 7,202 | 8445 | 10,587 ¥ 28,454
5| 5835 | 6,154 | 6,669 | 7,471 | ‘8,762 | 10,9 15,661 | 29,518
28.0 | 6,049 | 6380 | 6813 7,746 | 9,083 | 11,386 | 16,132 | 30,600
28.5 | 6268 ) 6,611 7.163 | 8,027 | 9,411 | 11,798 | 16,714 | 381,704
29. 6,490 | 6,845 | 7,417 | 8,311 | 9,744 | 12,215 { 17,305 | 32,826
2.5 67151 7,083 7.674 | 8,698 | 10,082 | 12,638 | 17,906 | 33,967
30.0 | 6945 | 7,328 | 7,937 | 8,891 | 10,428 | 13,071 | 18,519 | 35,120
80.5| 7178 | 7,572 | 8204 | 9,188 | 10,779 | 13,510 | 19,141 | 36,309
310 | 7415 1] 7,821 8475 | 9,491 | 11,135 | 13,954 | 19,773 | 37,509
81.5| 7657 | 80756 | 87 9,801 | 11,407 | 14,410 | 20,417 | 38,729
32.0 | 7902 8,333 9,030 | 10,115 | 11,865 | 14,871 | 21,071 | 39,
32.5 | 8,150 | 8,596 ,314 | 10,434 ,238 | 15,339 | 21,735 | 41,227
33.0 | 8403 | 83863 | 9,603 | 10,758 | 12,617 | 15,815 | 22,409 | 42,506
83. 8,660 | 9,133 | 9,896 | 11,086 | 13,002 | 16,298 | 23,093 | 43,803
34.0 | 8,920 | 9,408 | 10,194 | 11,419 | 13,393 | 16,788 | 23,787 | 45,120
84. 9,1 9,687 | 10,496 | 11,757 | 13,791 | 17,286 | 24,492 | 46,457
350 | 9,452 | 9,970 | 10,802 ,100 | 14,194 | 17,791 | 25,207 | 47,813
35.5 | 9,724 | 10,257 | 11,113 | 12,447 | 14,602 | 18,302 | 25,932 | 49,189
33. 10,000 ,548 | 11,429 | 12,800 | 15,016 | 18,820 | 26,668 | 50,585
36.5 | 10,280 | 10,843 | 11,749 | 13,158 | 15,436 | 19,346 | 27,414 X
37.0 | 10,563 | 11,142 | 12,073 | 13,522 | 15,861 | 19,880 | 28,170 | 53,434
37.5 | 10,850 | 11,445 | 12,401 | 13,891 ,293 | 20,422 | 28,937 | 54,888
88.0 | 11,142 | 11,752 | 12,733 | 14,264 | 16,730 | 20,971 | 29,713 | 56,361
38.5 | 11,437 | 12,063 | 13,071 | 14,642 [ 17,174 | 21,527 | 30,500 | 57,855
39.0 | 11,737 | 12,378 | 13,413 | 15,025 | 17,623 | 22,190 | 31,297 s
39.5 | 12,039 | 12,697 | 13,759 | 15,413 | 18,078 | 22.660 | 32,104 | 60,908
40.0 | 12,346 | 13,021 14,110 | 15,805 | 18,539 | 23,237 | 32,923 | 62,451
40.5 | 12,656 | 13,349 | 14,465 | 16,202 E 23,821 | 33,752 | 64,021
41.0 | 12,971 | 13,681 | 14,824 | 16,605 | 19,479 | 24,414 | 34,590 | 65,611
41.5 | 13,290 ,01 15,187 | 17,013 | 19,957 | 25,012 | 35,438 ,221
42.0 | 13,612 | 14,357 | 15,556 | 17,425 | 20,441 | 25,619 | 36,2908 8561
42.5 | 13,938 | 14,701 | 15,929 | 17,842 | 20,930 , ,168 | 70,501
43.0 | 14,267 | 15,049 | 16,306 | 18,264 | 21,424 | 26,852 | 38,047 { 72,170
43.5 | 14,601 | 15401 | 16,687 | 18,691 | 21,925 | 27,481 38 937 X
44.0 | 14,930 | 15,757 | 17,073 | 19,124 | 22,432 | 28,116 | 39837 | 75,
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Table 57.—Amount of material in cubic yards per 100 linear
feet of cut on sloping ground,
side slopes 3 to 1
Depth of Surface slope of ground in percent
center cut
in feet
10 15 20 25 30

1.0 12 14 17 25 58
1.5 27 31 39 57 132
2.0 49 56 69 102 234
2.5 76 87 109 159 365
3.0 110 125 156 229 526
3.5 150 171 213 311 716
4.0 195 223 278 406 936
4.5 27 282 352 514 1,184
5.0 305 348 434 635 1,462
5.5 369 421 525 768 1,769
6.0 440 502 625 914 2,105
6.5 516 589 734 1,073 2,471
7.0 598 683 851 ) 244 2,865
1.5 687 784 977 1,429 3,289
8.0 781 892 L, 1,625 3,743
8.5 882 1,007 1,254 1,835 4,225
9.0 989 1,129 1, 406 2,057 4,737
9.5 1,102 1,257 1, 567 2.292 5,278
10.0 1,221 1,393 1,736 2, 540 5,848
10.5 1,346 1.536 1,914 2,800 6,447
11,0 1,477 1, 686 2,101 3,073 7,076
1.5 1,615 1,843 2, 3,359 7,734
12,0 1,758 2, 2, 500 3,657 8,421
12.5 1,908 2,177 2,713 3,968 9,137
13.0 2,063 2,355 2,034 4,202 9,883
13.5 2,225 2,539 3,164 4,629 10, 658
1.0 2,393 2,731 3,403 4,978 11,462
14.5 2, 567 2,92 3, 650 5, 340 12,295
15.0 2,747 3,135 3,906 5,714 13,158
15.5 2,033 3,347 4,171 6,102 14, 05¢
16.0 3,126 3,567 4,444 6, 502 14, 971
16.5 3,324 3,793 4,727 6,914 15,921
17.0 3,529 4,026 5,017 7,340 16, 901

1.5 3,739 4,267 5,317 7,718 \
18,0 3,956 4,514 5,625 8,229 18,947
18,5 4,179 4,768 5,942 8,602 20,015
19.0 4,408 5,030 6,267 9,168 21, 111
19.5 4,643 5,208 6, 602 9, 657 22,237
20,0 4,884 5, 573 6, 944 10,159 23, 392
20,5 5,131 5,855 7,296 10, 673 24, 576
21,0 5,385 6,144 7, 656 11, 200 25, 789
215 5,644 6, 440 8,025 11, 740 27,032
22.0 5,910 6,743 8,403 12, 292 28, 304
22.5 6,181 7,053 8, 789 12,857 20, 605
23.0 6,459 7,370 9,184 13,435 30,936
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Table 57.—Amount of material in cubic yards per 100 Linear
feet of cut on sloping ground,

side slopes 8 to 1—Continued

Depth of Surface slope of ground in percent
ceater cut
in feet
10 15 20 25 30

23.5 6, 743 7,604 9, 588 14,025 32,295
24.0 7,033 8,025 10, 000 14, 629 33, 684
4.5 7,329 8, 10, 421 15, 244 35,102
25.0 7,631 8, 708 10, 851 15,873 36, 550
25.5 7,940 9, 060 11,289 16, 514 38, 026
26.0 8, 254 9, 418 11,736 17, 168 39, 532
26.5 8,574 9, 784 12,192 17,835 41, 067
27.0 8, 801 10, 157 12, 656 18, 514 42, 632
2.5 9, 234 10, 536 13,129 19, 206 44, 225
28.0 9, 573 10, 923 13, 611 19, 911 45, 848
28.5 9,018 11, 317 14,102 20, 629 47, 500
29,0 10, 269 11,717 14, 601 21, 359 49,181
28.5 10, 626 12,125 15,109 22,102 50, 892
30.0 10, 989 12, 539 15, 625 22, 857 52, 632
30.5 11, 358 12, 961 16, 150 23, 625 54, 401
310 11,734 13, 389 16, 684 24, 406 56, 199
3.5 12,115 13,824 17, 227 25, 200 58, 026
2.0 12, 503 14, 267 17,778 26, 006

32.5 12,897 14, 716 18, 338 26, 825 61, 769
33.0 13, 297 15,172 18, 906 27, 657 63, 684
33.5 13,703 15, 636 19, 484 28, 502 65, 629
34,0 14,115 16, 106 20, 069 29, 359 67, 602
34.5 14, 533 16, 583 20, 664 30, 229 69, 605
35.0 14, 957 17, 067 21, 267 31,111 71, 637
35.5 15, 388 17, 558 21,879 32, 006 73,699
36.0 15,824 18, 056 22, 500 32,914 75, 789
36.5 16, 267 18, 561 23,129 33,835 77,909
3.0 16, 716 19,073 23, 767 34, 768 80, 058
315 17,170 19, 592 24,414 35,714 82,237
38,0 17, 631 20,118 25, 069 36,673 84,444
38,5 18, 098 20, 651 25,734 37, 644 86, 681
39.0 18, 571 21,191 26, 406 38,629 88, 947
39.5 19, 051 21,738 27, 088 39, 625 91, 243
40,0 19, 536 22, 292 27,778 40, 635 93, 567
40.5 20, 027 22,853 28,477 41, 657 95, 921
41,0 20, 525 23,420 29, 184 42, 692 98, 304
415 21,029 23, 995 29, 900 43, 740 100, 716
2.0 21, 538 24, 577 30, 625 44, 800 103, 158
42,5 22, 054 25,165 31, 359 45,873 105, 629
43.0 22, 576 25, 761 32,101 46, 959 108, 129
43.5 23,104 26, 364 32,852 48, 057 110, 658
4.0 23,639 26,973 33, 611 49, 168 113, 216
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Table 58.—Five-halves powers of numbers

Number| .00 01 02 03 04 05 08 07 08

0.0000{ 0.0000{ 0.0001| 0.0002| 0.0003| 0.0006 0.0009| 0.0013( 0. 0018
.0032] .0040[ .0050( .0061] .0073| .0087| .0102} .0119| .0137
L01791 . 02021 .0227| .0254] .0282{ .0313{ .0345 .0379 .0415
.0493] .0535 .0579| .0626| .0674] .0725 .0778] .0833; .0890
L1012 .1076] .1143| .1212] .1284f .1358 .1435 .1514)j .1596

. 1768 %8(5)(75 L1950 .2045( .2143| .2243| .2347| .2453] .2562)

PRmae oSooS

WDV IPID e bk kb

P00

&

Wi COSICOSITE SOCICOCOSO

CRIBH PR B IS CPIDRT RN MS OPRUERN MWD =D CHLADN AWV =D DRZRN BRI =D
©
B
©w
g
—
(=4
=
o
=
3
—
(=3
=
(=1
=
(=4
'S
©
=
=3
o
<)
=3
[=]
=3
=1

-




HYDRAULIC AND EXCAVATION TABLES 255

Table 58.—Five-halves powers of numbers—Continued

Number| .00 01 02 03 04 05 08 07 08 09

55.90{ 56.18! 56.46 56.74| 57.03] 57.3%[ 57.50 57.88 &8.16) 68.45
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Table 58.—Five-halves powers of numbers—Continued

HYDRAULIC AND EXCAVATION TABLES

Number| .00 -01 02 03 04 05 08 07 08 09
10,0 | 316.2 | 317.0 | 317.8 | 318.6 { 319.4 | 320.2 | 321.0 | 321.8 | 322.6 | 323.4
10,1 | 324.2 | 325.0 | 325.8 | 326.6 | 327.4 | 328.2 | 329.0 | 320.8 | 330.7 | 3315
10,2 1332.3 | 333.1 | 333.9 | 334.7 | 335.5 | 336.4 | 337.2 | 338.0 | 338.8 | 339.7
10.3 | 340.5 ;1 341.3 ) 342.1 [ 343.0 | 343.8 | 344.6 | 345.5 | 346.3 | 347.1{ 3480
10.4 | 348.8 | 346.6 ) 350.5 | 351.3 | 352.2 | 353.0 | 353.9 | 354.7 | 355.6 | 356.4
10,5 | 357.3 | 358.1 | 350,0 | 359.8 | 360.7 | 361.5 | 362.4 | 363.2 | 364.1 | 365.0
10,6 | 365.8 | 366.7 | 367.5 | 368.4 | 369.3 [ 370.1 | 371.0 | 371.9 | 372.8 | 3736
10,7 | 374.5 1 375.4 | 376,83 | 877.1 ( 378.0 | 378.9 | 379.8 | 380.7 | 881.5 | 382.4
10,8 | 383.3 | 384.2 | 385.1 | 386.0 | 386.9 | 387.8 | 388.7 | 389.6 | 390.5 | 391 4
10.9 | 392.3 [ 393.2 | 394.1 | 305.0 { 395.9 { 396.8 | 397.7 | 398.6 | 399.5 | 400.4
11,0 | 401.3 1 402.2 | 403, 1 | 404.1 | 405.0 | 405.9 | 406.8 | 407.7 | 408.6 | 409.6
1011 410.5 | 411.4 | 412.3 | 413.3 | 414.2 | 415.1 | 416.1 | 417.0 | 417.9 | 4189
11,2 | 419.8 | 420.7 1 421.7 1 422.6 | 423.6 | 424.5 [ 425.4 1 426.4 | 427.3 | 428.3
11,3 | 4292 ( 430.2 | 431.1 [ 432.1 [ 433.0 | 434.0 { 435.0 { 435.9 | 436.9 | 437.8
114 | 438.8 | 430.8 | 440.7 | 441.7 | 442.7 | 443.6 | 444.6 | 445.6 | 446.5 | 447.5
11,5 | 448.5 1 449.5 | 450.4 | 451.4 | 452,4 | 453.4 | 454.4 | 455.3 | 456.3 | 457.3
11,6 | 458.3 | 450.3 | 460.3 | 461.3 | 462.3 | 463.2 | 464.2 | 465.2 | 466.2 | 467.2
11,7 | 468.2 1 469.2 | 470.2 | 471.2 | 472.2 | 473.3 | 474.3 | 475.3 | 476.3 | 477.3
11,8 (478.3 1 479.3 | 480.3 | 481.4 | 482.4 | 483.4 | 484.4 | 485.4 | 486.5 | 4875
11,9 | 488.5 1 489.5 | 490.6 | 401.6 | 492.6 | 493.7 | 494.7 | 495.7 [ 496.8 | 4907.8
12,0 | 498.8 | 499.9 | 500.9 | 502.0 | 503.0 .0 | 505.1 {1 506.1 | 507.2 | 508.2
12,1 509.31510.3 [ 511.4 | 512.5 | 513.5 | 514.6 | 515.6 | 516.7 | 517.7 | 518.8
12.2 | 519.9 1 520.9 | 522.0 | 523.1 | 524.1 | 525.2 [ 526.3 | 527.4 | 528.4 | 529.5
12.3 | 530.6 | 531.7 | 532.8 | 533.8 | 534.9 | 536.0 | 537.1 | 538.2 | 539.3 | 540.4
12.4 | 541.4 | 542.5 1 543.6 | 544.7 | 545.8 | 546.9 | 548.0 | 549.1 | 550.2 | 551.3
12.5 1 552.4 | 553.5 | 554.6 | 555.7 | 556.9 | 558.0 | 559.1 | 560.2 | 561.3 | 562.4
12.6 | 563.5 | 564.7 | 565.8 | 566.9 [ 568.0 | 560.1 | 570.3 | 571.4 | 572.5 | 573.7
12,7 1 674.8 [ 575.9 [ 577.1 | 578.2 | 579.3 | 580.5 | 581.6 | 582.7 | 583.9 | 585.0
J2.8 | 586.2 | 587.3 [ 588.5 | 580.6 | 500.8 | 501.9 | 593.1 | 594.2 | 505.4 | 506.5
12.9 | 597.7 1 598.8 | 600.0 | 601.2 | 602.3 | 603.5 | 604.7 | 605.8 | 607.0 | 608.2
13.0 | 609.3 | 610.5 | 611.7 | 612.9 | 614.0 | 615.2 | 616.4 | 617.6 | 618.8 | 619.9
13.11621.1)622.3 | 623.5(624.7 | 625.9 | 627.1 | 628.3 | 629.5 { 630.7 | 631.8
13.2 | 633.0  634.2 | 635.4 | 636.6 | 637.9 1 639.1 | 640.3 | 641.5 | 642.7 | 643.9
13.3 | 645.1 | 646.3 | 647.5 | 648.7 | 650.0 | 651.2 | 652.4 | 653.6 | 654.8 | 656.1
13.4 | 657.3 | 658.5 | 659.8 | 661.0 | 662.2 | 663.4 | 664.7 | 665.9 | 667.2 | 668.4
13,5 | 669.6 | 670.0 | 672.1 | 673.4 | 674.6 | 675.8 | 677.1 | 678.3 | 679.6 | es0.8
13.6 | 682.1 | 683.4 1 684.6 | 685.9 | 687.1 | 688.4 | 689.6 | 690.9 | 692.2 | 693.4
13.7 | 604.7 1 696.0 | 697.2 | 698.5 | 699.8 | 701.1 | 702.3 | 703.6 | 704.9 | 706.2
13.8 1 707.51 708.7 | 710.0 | 711.8 | 712.6 | 713.9 | 715.2 | 716.5 | 717.8 | 719.0
13,9 | 720.3 | 721.6 [ 722.9 | 724.2 | 725.5 | 726.8 | 728.1 | 720.4 { 730.7 | 7321
14,01 783.4 | 734.7 | 736.0 | 737.3 | 738.6 | 739.9 | 741.2 | 742.6 | 743.9 | 745.2
14,11 746.5 | 747.9 | 749.2 | 750.5 | 751.8 | 753.2 | 754.5 | 755.8 | 757.2 | 758.5
14,2 | 759.8 | 761.2 | 762.5 | 763.9 | 765.2 | 766.5 | 767.9 [ 769.2 | 770.6 | 771.9
14.3 [ 773.81774.6 | 776.0 | 777.3 | 778.7 | 780.1 | 781.4 | 782.8 | 784.1 | 785.5
14.4 | 786.9 | 788.2 | 789.6 | 791.0 | 792.4 | 793.7 | 795.1 | 796.5 | 797.0 | 799.2
14,5 1 800.6 | '802.0 | 803.4 | 804.8 | 806.1 | 807.5 | 808.9 | 810.3 | 811.7 | 813.1
14,6 | 814.5 | 815.0 | 817.3 | 818.7 [ 820.1 | 821.5 [ 822.9 | 824.3 | 825.7 | 8271
14,7 | 828.5 | 829.9 | 831.3 | 832.7 | 834.1 | 835.6 | 837.0 | 838.4 | 839.8 | 841.2
14,8 | 842 7 .11 845.5 | 846.9 | 848,4 | 849.8 | 851, 2 | 852.7 | 854.1 | 855.5
14,9 | 857.0 | 858.4 | 859.8 | 861.3 | 862.7 | 864.2 | 865.6 | 867.1 | 868.5 870.0
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Table 58.—Five-halves powers of numbers—Continued

Number| 00 | .01 | 02 | 03 | .04 | 05 [ .06 | 07 | .08 09
15,0 | 871.4| 872.9) 874.3 875.8] 877.2 878.7] 880.2) ssi.6 833.1 sss6
1| 886.0( 887.5 830.0| 800.4) 801.9| 803.4| 294.8 806 3| 897.8 809.3
15,2 | 900.8| 902.2 003.7| 905.2] 906.7, 908.2| 909.7 o11.2| 9127 914 2
15.3 | 915.6| 917.1 018.6| 920.1| 921.6] 923.1 924.7 026.2| 027.7 9202
15.4 | 630.7] 932.2] 933.7 935.2 936.7 933.3 930.8) 0413 942.8 90443
15.5 | 945.9] 047.4 948.9) 950.4) 952.0| 953.5 9s5.0) 9s6.6 958.1| 950.7
15.6 9612 962.7| 964.3 065.8| 9674 968 ol 970.5 e72.0| 973.6 9751
15.7 | 976.7| 978.2 979.8 081.3 982.6) 984.5 986.0| 987.6| 080.2 900.7
15.8 | 992.3( 993.9| 995.4] ©997.0) 908 61,000 [1,002 |L,003 (L 005 |1,006
15.9 (1,008 (1,010 {1,011 1,013 |1,014 [,016 [1,018 [Lo1g |102L |1 022
16.0 {1,024 [1,026 [1,027 11,020 1,030 [1,082 [1,034 |1,035 [1,087 |1,088
16.1 (1,040 [1,042 (1,043 [1,045 [;047 (1,048 [1,050 |1, 051 (1053 |1 055
16.2 11,056 1,088 1,060 |1,061 (1,063 [1,064 |1 066 |1,068 |1 069 |1 071
16.3 (1,073 [L 074 {1,076 |1,078 1,079 [1,081 |1 083 {1084 [10se |1 088
16.4 1,089 |1,091 1,003 |1,094 |1,098 |1 098 |09 [1 101 (1103 |1 104
16,5 (1,106 [1,108 1,108 i, 111 |1, 113 |, 114 [, 116 |1,118 1,119 |1, 121
16,6 (1123 [1124 (1,196 1128 |L129 [1,331 1133 [1135 [f136 (1138
167 (1140 | 141 {1143 (U145 |1147 [1148 (1150 1152 [1,158 |10 155
16,8 |1L157 11,159 (1,160 |1162 |1,164 [1,165 L 167 [1169 |1 171 |1 172
16,9 [1,174 [1,176 11,178 |L,179 (1,181 [1,183 1,185 (1,186 {1,188 1100
17.0 11,192 1,103 |1,195 |1,197 [1,100 [1,200 |1, 202 1,204 1,206 |1, 207
g; }%9 Lal igg {,%4 L2116 |28 (1220 (1222 |10223 (1 205
(21 . , ,232 [L,234 {1236 (1,238 1,239 [1,241 |1 243
17.3 (1,245 11,247 (1,248 [1,250 [1,252 [1,25¢ 1,256 [1,257 |1, 250 |1 261
17.4 |1,263 11,265 {1,267 |1,268 |1.270 (1,272 |1 274 1,276 [1277 |1 270
17.5 (1,281 1,283 (1,285 |1,287 [1,288 (1,200 1,202 1,204 |1,206 |1
176 (1300 |1 301 (1,303 |1,805 |1,307 (1,300 |1 311 |1312 |1314 1:?1)3
1.7 1,318 |1320 1,322 |1,324 [1826 (1327 |1329 1331 |1.333 |1.335
81,337 |1339 (L34l [1,342 (1,344 |1346 {1348 |1 350 [1)352 |1/ 354
12,9 {1,356 (1,357 (1,350 {1,361 (1,363 (1,365 [1,367 {1,360 |L371 (1373
18.0 (1,375 1,377 (1,378 (1,380 11,382 [1,384 [1,386 |1,388 [1,300 |1
18.1 (1,394 (1,396 |1,308 |1 400 |r402 [L4d03 |1 405 |1407 11488 113?%
{s.z L413 11,415 |1417 (1419 |1421 |1,423 [1,495 |1427 |1,420 |1 431
8.3 11,433 1,435 |1,437 11438 (1,440 [ 442 |1 444 |1 446 |1 448 |1 450
18.4 1,452 {1,454 |1,456 |L, 458 [1,460 [1.462 |1.464 (1466 |1 468 |1 470
18.5 (1,472 1,474 [1,476 [1,478 (1,480 [1,482 |1, 484 |1,486 1 1
.6 (1,402 |1,404 1,406 [1498 (1500 [1502 |1 504 11503 1508 1510
18.7 1,512 |L,514 1,516 1,518 |1,520 (1,522 [1)524 1,526 [1,528 |1.530
18.8 (1,532 (1,535 {1,537 |1,539 [1,541 [1)543 |1545 |1547 |1,540 |1 551
18,9 (1,553 (1,555 |1,567 |1,559 [1,561 (1,563 1,565 {1567 |1,560 |1 571
19.0 (1,574 1,576 1,578 [1,580 [1,582 [1,584 |1,586 |1,588 |1,590 (1 502
19.; 1,84 1, 5% i,ggg %:601 1,603 |1,605 |1 607 |1 1611 1613
18.2 1615 1617 | ,622 1,624 11626 |1,628 |1 630 |1632 |1 634
.3 |1, . L64l |L,643 (1645 [1,647 (1649 |1 651 (1653 |1 656
19.4 (1,658 [1,660 1,662 |1,664 [1,666 (1,668 [1 671 |L 673 (1,675 |1.677
19,5 11,679 1,681 {1,683 (1,686 (1,688 |1,600 |1, 602 1,694 |1,606 |1,609
TR A g R R
. . . , . (740 |1742
1.8 1744 1,747 |740 (U781 (1,753 |1L756 |L758 |1760 (762 |1 764
1.9 11,767 |1,769 1,771 |L,778 |L775 |1,778 (1,780 |1,782 (1784 |L787
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Table 58.—Five-halves powers of numbers—Continued
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Table 58.—Five-halves powers of numbers—Continued
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260 HYDRAULIC AND EXCAVATION TABLES

Table 58.—Five-halves powers of numbers—Continued

Number | .0 ol 2 3 ) N1 » ol 8 ]
30| 4,930 4,971 5012 5,180| 5,222 5,265 5,308
31| 5351 b5 394 5 437 5,613| 5,658 5 703 5,747
33| 5,793 85, 838F 5,884 6, 068! 6,115 6,161 6,209
33 ] 6,256| 6,303] 6,351 6, 5441 6,503 6,642 6,601
34| 6,741 6,790 6,840 7,042| 7,003 7,144 7,196
35| 7,2471 7,200 7,351 7,562 7,618 7,668 7, 722
36 | 776 7,830 7884 8104| 8,160 8 215 8 271
37| 8,327| 8,384 8, 440 8,669 8 ,727| 8, 785 8,843
88 1 8901 8,960 9,019 9,257 9,317 9,377| 9,438
39| 9,499 9,560 9,621 9,868 9,931 9,093 10,056
40 | 10,119 10, 183} 10, 246) 10, 503! 10, 568 10, 633| 10, 698
41 | 10, 764| 10, 829| 10,895 11, 162] 11, 220| 11, 206 11, 364
42 | 11, 432] 11, 500| 11, 11,845 11,914| 11,984| 12, 054
43 | 12, 125| 12, 105] 12, 266! 12, 552| 12, 624] 12,697 12, 769
44 | 12, 842] 12, 915 12, 088} 13, 284 13, 359| 13, 434] 13, 509

14,041 14, &1“1)2 14,196| 14,274
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Table 59.— Three-halves powers of numbers

Num- { .00 01 .02 03 £ 05 06 K 48 09
ber

0.0 | 0.0000| 0.0010} 0.0028! 0.0052| 0.0080: 0.0112| 0.0147 0. 0185] 0. 0226' 0.0270
0.1 .0316| .0365 .0416| .0460 .0524| .05681| .0640| .0701] .0764| .0828
0,2 | .0894| .0962 .1032) .1103} .1176| .1250| .1326| .1403] .1482| .1562
0.3 | .1643| .1726| .1810| .1896| .1983| .2071| .2160( .2251| .2342) .2436
0.4 | .2530| .2625 .2722| .2820] .2919| .3019| .3120{ .3222| .3326| .3430
0.5 | .3536| .3642| .3750| .3858| .3068| .4070; .4191| .4303 .4417 4532
0.6 | .4648 .4764| .4882| .5000| .5120| .5240| .5362; .b5484| .5607| .5732
0,7 | .5857| .5983| .6109 .6237] .6306| .6495 .6626| .6757| .6889; .7022
0.8 | .7155 .7200 .7425( .7562| .7699| .7837| .7975 .8115 .8255 .8396
0.9 | .8538] .8681| .8824| .8969| .0114| .9250| .0406| .9553 .9702| .9850
1,0 1.000 | £.015 | 1.030 | 1.045 | 1.061 | 1.076 | 1.001 | 1.107 | 1.122 | 1.138
1,1 1.154 | 1.169 | 1.185 | 1.201 | 1.217 | 1.233 | 1.249 | 1.266 | 1.282 | 1,208
1.2 | 1.315 | 1.331 | 1.348 | 1.364 | 1.381 | 1.398 | 1.414 | 1.431 | 1.448 | 1.465
1,3 1.482 | 1.499 | 1.517 | 1.534 | 1.551 | 1.560 | 1.586 | 1.604 | 1.621 | 1.639
1.4 1.657 | 1.674 | 1.602 | 1.710 | 1.728 | 1.746 | 1.764 | 1.782 | 1.800 | 1.819
1,5 1.837 | 1.856 | 1.874 | 1.893 | 1.911 | 1,930 | 1.948 | 1.967 | 1,986 | 2.005
1,6 ] 2.024 | 2.043 | 2.062 | 2.081 | 2.100 | 2.119 | 2.130 | 2.158 | 2.178 | 2.197
1,7|2217]2236| 2256 | 2275 | 2.295 | 2.315 | 2.335 | 2.3556 | 2.375 | 2.305
1.8 | 2.415 | 2.435 | 2.455 | 2.476 | 2.496 | 2.516 | 2.537 | 2.567 | 2.578 | 2. 598
1,9 12619 | 2.640 | 2.660 | 2.681 | 2.702 | 2.723 | 2.744 | 2.765 | 2.786 | 2.807
2.0 | 2.828 | 2.850 | 2.871 | 2.802 | 2.914 | 2.935 | 2.957 | 2.978 | 3.000 | 3.021
2.1 | 3043 | 3.065 | 3.087 | 3.100 | 3.131 | 3.153 | 3.175 | 3.197 | 3.219 | 3.241
2.2 | 3.263 | 3.285 | 3.308 | 3.330 | 3.353 | 3.375 | 3.398 | 3.420 | 3.443 | 3.465
2.8 | 3.488 | 3.511 | 3.534 | 3.557 | 3.580 | 3.602 | 3.626 | 3.640 | 3.672 | 3.605
2.4 |3.718 | 3.741 | 3.765 | 3.788. 3.811 | 3.835 | 3.858 | 3.882 | 3.906 | 3.929
2.5 13953 |3.977 | 4.000 | 4.024 | 4.048 | 4072 | 4.006 | 4.120 | 4.144 | 4.168
2.6 | 4.192 | 4.217 | 4.241 | 4.265 | 4.289 | 4.314 | 4.338 | 4.363 | 4.387 | 4.412
2.7 | 4.437 | 4.461 | 4.486 | 4.511 | 4.536 | 4.560 | 4.585 | 4.610 | 4.635 | 4.660
2.8 | 4.685 | 4.710 | 4.736 | 4.761 | 4.786 | 4.811 | 4.837 | 4.862 | 4.888 | 4.013
2.9 | 4.939 | 4,964 { 4.990 | 5015 | 5041 | 5.067 | 5.003 | 5.118 | 5.144 | 5170
3.0 5196 | 5222 | 5248 | 5.274 | 5.300 | 5327 | 5.353 | 5.379 | 5.405 | 5.432
3.1 | 5.458 | 5.485 | 5.511 | 5.538 | 5.564 | 5.501 | 5.617 | 5.644 | 5.671 | 5.698
3.2 5724|5751 | 5778 | 5.805 | 5.832 | 5.850 [ 5.886 | 5.913 | 5.940 | 5.968
3.3 | 5.995|6.022 | 6.049 | 6.077 | 6.104 | 6.132 | 6.159 | 6.186 | 6.214 | 6,242
3.4 | 6.269 | 6.297 | 6.325 | 6.352 | 6.380 | 6.408 | 6.436 | 6.464 | 6.492 | 6.520
3.5 | 6.548 | 6.576 | 6.604 | 6.632 | 6.660 | 6.680 | 6.717 | 6.745 | 6.774 | 6.802
3.6 | 6.831 | 6.859 | 6.888 | 6.916 | 6.945 | 6.973 | 7.002 | 7.031 | 7.059 | 7.088
3.7 |7.117 | 7.146 | 7.175 | 7.204 | 7.233 | 7.262 | 7.201 | 7.320 | 7.349 7.378
3.8 | 7.408 | 7.437 | 7.466 | 7.495 | 7.525 | 7.554 | 7.584 | 7.613 | 7.643 | 7.672
3.9 |7.702 (7732 7.761 | 7.791 | 7.821 | 7.850 | 7.880 | 7.910 | 7.940 | 7.970
4,0 | 8.000 | 8030 | 8.060 | 8.090 | 8.120 | 8.150 | 8.181 | 8.211 | 8.241 8.272
4.1 | 8.302 | 8.332 | 8.363 | 8.303 | 8.424 | 8.454 | 8.485 | 8.515 | 8.546 | 8. 577
4.2 | 8.607 | 8.638 | 8.669 | 8.700 | 8.731 | 8.762 | 8.793 | 8.824 | 8.855 | 8. 886
4.3 (8017|8948 | 8.979 | 9.010 | 9.041 | 0.073 | 9.104 | 9.135 | 9.167 | 8. 108
4.4 923 | 9.261 | 9.203 | 9.324 | 9.356 | 9.387 | 9.419 | 9.451 | 9.482 | 9.514
4.5|9.546 | 9.578 | 9.610 | 9.642 | 9.674 | 9.705 | 9.737 | 9.770 | 9.802 | 9. 834
4.6 | 9.866 | 9.898 | 9.930 | 0.963 | 9.995 [10.03 {10.06 [10.09 |10.12 |10. 16
4.7 |10.19 [10.22 [10.25 [10.29 |10.32 [10.35 (10.39 |10.42 [10.45 |10 48
4.8 [10.52 |10.55 |10.58 |10.62 {10.65 [10.68 (10.71 (10.75 |10.78 |10. 81
4.9 10,85 '10.88 '10.91 '10.95 [10.98 1.0t '11.05 1108 1111 I11.15
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Table 59.— Three-halves powers of numbers—Continued
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Table 59.— Three-halves powers of numbers—Continued

Num- | .00 01 02 03 S04 05 08 07 .08 09
ber
10.0 | 31.62 | 31.67 | 31.72 | 31.77 | 31.81 | 31.86 | 31.91 | 31.96 | 32.00 32.05
10.1 | 32.10 | 32.15 | 32.19 | 32.24 | 32.20 | 32.34 | 32.38 | 32.43 | 32.48 | 32.53
10,7 | 32.58 | 32.62 | 32.67 | 32.72 | 32.77 | 32.82 | 32.86 | 32.91 | 32.96 | 33.01
10.3 | 33.06 | 33.10 | 33.15 | 33.20 | 83.25 | 33.30 | 33.35 | 33.39 | 33.44 | 33.49
10.4 | 33.54 | 33.59 | 33.64 | 33.68 | 33.73 | 33.78 | 33.83 | 33.88 | 33.93 | 33.98
10.5 | 34.02 | 34.07 | 34.12 | 34.17 | 34.22 | 34.27 | 34.32 | 34.36 | 34.41 | 34.46
10.6 | 34.51 | 34.56 | 34.61 | 34.66 | 34.71 | 34.76 | 34.80 | 34.85 | 34.90 | 34.95
10.7 | 35.00 | 35.05 | 35.10 | 35.15 | 35.20 | 35.25 | 35.80 | 35.34 | 35.30 | 35.44
10,8 | 35.49 | 35.54 | 35.59 | 35.64 | 35.69 | 35.74 | 35.79 | 35.84 | 35.80 | 35.04
10.9 | 35.99 | 36.04 | 36.09 | 36.14 | 36.18 | 36.23 | 36.28 ( 36.33 | 36.38 | 36.43
1,0 | 36.48 | 36.53 | 36.58 | 36.63 | 36.68 | 36.73 | 36.78 | 36.83 | 36.88 | 36.93
11,1 | 36.98 | 37.03 | 37.08 { 37.13 | 37.18 | 37.23 | 37.28 | 37.33 | 37.38 | 37. 43
11,2 | 37.48 | 37.53 | 37.58 | 37.63 | 37.68 | 37.73 | 37.78 { 37.83 | 37.88 | 37.94
11,8 1 37.99 | 38.04 | 38.09 | 38.14 | 38.19 | 38.24 | 38.29 | 38.34 | 38.39 | 38.44
11,4 | 38.49 | 38.54 | 38.50 | 88.64 | 38.60 | 38.74 | 38.80 | 38.85 | 38.00 | 38.95
11,5 | 39.00 | 39.05 | 39.10 | 39.15 | 39.20 | 39.25 | 39.30 | 39.36 | 30.41 39. 46
11,6 | 39.51 | 39.56 | 39.61 | 39.66 | 39.71 | 39.76 | 39.82 | 39.87 | 30.92 | 39.97
11,7 | 40.02 | 40.07 | 40.12 | 40.17 | 40.23 | 40.28 | 40.33 | 40.38 | 40.43 | 40.48
11,8 | 40.53 | 40.59 | 40.64 | 40.69 | 40.74 | 40.79 | 40.84 | 40.90 | 40.95 | 41.00
1.9 | 41.05 | 41.10 | 41.15 | 41,21 | 41.26 | 41.31 | 41.36 | 41.41 | 41.47 | 41.52
12,0 [ 41,57 | 41,62 | 41.67 | 41.73 | 41.78 | 41.83 | 41.88 | 41.93 | 41.00 | 42.04
12.1 ( 42.00 | 42.14 | 42.19 | 42.25 | 42.30 | 42.35 | 42.40 | 42.46 | 42. 51 42. 56
12,2 | 42.61 | 42.67 | 42.72 | 42.77 ( 42.82 | 42.88 | 42.93 | 42.98 | 43.03 | 43.09
12,3 | 43.14 | 43.19 | 43.24 | 43.30 | 43.35 | 43.40 | 43.45 | 43.51 | 43.56 | 43.61
12.4 ) 43.66 | 43.72 | 43.77 | 43.82 | 43.88 | 43.03 | 43.08 | 44.04 | 44.09 | 44.14
12,5 | 44.10 | 44.25 | 44.30 | 44.35 | 44.41 | 44.46 | 44.51 | 44.57 | 44.62 | 44.67
12,8 ( 44.73 | 44.78 | 44.83 | 44.89 | 44.04 | 44.99 | 45.05 | 45.10 | 45.15 | 45.21
12. 45.26 | 45.31 | 45.37 | 45.42 | 45.47 | 45.53 | 45.58 | 45.63 | 45.69 | 45.74
12.8 | 45.70 | 45.85 | 45.90 | 45.96 | 46.01 | 46.06 | 46.12 | 46.17 | 46.22 | 46.28
12, 46.33 | 46.39 | 46.44 | 46.49 | 46.55 | 46.60 | 46.66 | 46.71 | 46.76 46. 82
13.0 | 46.87 | 46.93 | 46.98 | 47.03 | 47.09 | 47.14 | 47.20 | 47.25 | 47.31 47.36
13.1 | 47.41 | 47.47 | 47.52 | 47.58 | 47.63 | 47.60 | 47.74 | 47.79 | 47.85 | 47.90
13.2 | 47.96 | 48.01 | 48.07 | 48.12 | 48.18 | 48.23 | 48.29 | 48.34 | 48.39 | 48.45
13,3 | 48.50 | 48.56 | 48.61 | 48.67 | 48.72 | 48.78 | 48.83 | 48.89 | 48.94 | 49.00
13.4 [ 49.05 | 49.11 | 49.16 | 49.22 | 40.27 | 49.33 | 49.38 | 49.44 | 49.49 | 49.55
18,5 | 49.60 | 49.66 | 49.71 | 49.77 | 49.82 | 49.88 | 49.93 | 49.99 | 50.04 50.10
13,6 | 50.15 | 50.21 | 50.26 | 50.32 | 50.38 | 50.43 | 50.49 | 50.54 | 50.60 50. 65
13,7 | 50.71 | 50.76 | 50.82 | 50.88 | 50.93 | 50.99 | 51.04 | 51.10 | 51.15 51.21
13.8 | 51.26 | 51.32 | 51.38 | 51.43 | 51.49 | 51.54 | 51.60 | 51.66 | 51.71 51,77
13.9 | 51.82 | 51.88 | 51.93 | 51.99 | 52.05 | 52.10 | 52.16 | 52.21 | 52.27 52.33
14,0 | 52.38 | 52.44 | 52.50 | 52.55 | 52.61 | 52.66 | 52.72 | 52.78 | 52.83 | 52.89
14,1 52.95 | 53.00 | 53.06 | 53.11 | 53.17 | 53.23 | 53.98 | 53.34 | 53.40 | 53.45
14,2 | 53.51 | 53.57 | 53.62 | 53.68 | 53.74 | 53.79 | 53.85 | 53.91 | 53.96 | 54.02
14,3 | 54.08 | 54.13 | 54:19 | 54.25 | 54.30 | 54.36 | 54.42 | 54.47 | 54.53 | 54.59
14,4 | 54.64 | 54.70 | 54.76 | 54.82 | 54.87 | 54.93 | 54.99 | 55.04 | 55.10 556.16
14,5 | 55.21 | 55.27 | 55.33 | 55.39 | 55.44 | 55.50 | 55.56 | 55.61 | 55.67 | 55.73
14,6 | 55.79 | 55.84 | 55.90 | 55.96 | 56.02 | 56.07 | 56.13 | 56.19 | 56.25 56. 30
14,7 | 56.36 | 56.42 | 56.48 | 56.53 | 56.59 | 56.65 | 56.71 | 56.76 | 56.82 | 56.88
14,8 | 56.94 | 56.99 | 57.05 | 57.11 | 57.17 | 57.23 | 57.98 | 57.34 | 57.40 | 57.46
14.9 | 57.51 | 57.57 | 57.63 | 57.60 | 57.75 | 57.80 | 57.86 | 57.92 | 57.98 | 58.04
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Table 59.— Three-halves powers of numbers—Continued

Nbum- 00 01 02 03 04 05 58 £ 08 09
er

:g‘l, 58.09 | 58.15 | 58.21 | 58.27 | 58.33 | 58.39 | 58.

50.85 | 59. . . . . .
15.4 | 60.43 | 60.49 | 60.55 | 60.61 | 60.67 | 60.73 | 60.79 | 60.85 | 60.91 | 60.96
15.5 | 61.02 | 61.08 | 61.14 | 61.20 | 61.26 | 61.32 | 61.38 | 61.44 | 61.50 | 6156

:g.: 79.57 | 79.64 | 79.70 | 79.77 | 79.83 | 79.89 | 79.96 | 80.02 { 80.09 | 80.15

3 80.22 | 80.28 | 80.35 | 80.41 | 80.48 | 80.54 | 80.61 | 80.67 | 80.74 | 80.80
18,7 | 80.87 | 80.93 | 81.00 | 81.06 | 81.12 | 81.19 | 81.25 | 81.32 | 81.38 | 81.45
18,8 | 81.51 | 81.58 | 81.64 | 81.71 | 81.78 | 81.84 | 81.91 | 81.07 | 82.04 | 82.10
18,9 | 82,17 | 82.23 | 82.30 | 82.36 | 82.43 | 82.40 | 82.56 | 82.62 | 82.60 | 82.75
19.0 | 82.82 | 82.88 | 82.95 | 83.02 | 83.08 | 83.15 | 83.21 | 83.28 | 83.34 | 83.41
19,11 83.47 | 83.54 | 83.60 | 83.67 | 83.74 | 83.80 | 83.87 | 83.03 | 84.00 | 84.06

3 84.13 | 84.20 | 84.26 | 84.33 | 84.39 | 84.46 | 84.52 | 84.59 | 84.66 | 84.72
19.3 | 84.79 | 84.85 | 84.92 | 84.99 | 85.05 | 85.12 | 85.18 | 85.25 | 85.32 | 85.38
19.4 | 85.45 | 85.51 | 85.58 | B5.65 | 85.71 | 85.78 | 85.84 | 85.91 | 85.98 | 86.04
19,5 | 86.11 | 86.18 | 86.24 | 86.31 | 86.37 | 86.44 | 86.51 | 86.57 | 86.64 | 86.71
19.6 | 86.77 | 86.84 | 86.91 | 86.97 | 87.04 | 87.11 | 87.17 | 87.24 | 87.30 | 87.37

, 87.44 | 87.50 | 87.57 | 87.64 | 87.70 | 87.77 | 87.84 | 87.90 | 87.97 | 88.04
19.8 | 88.10 | 88.17 | 88.24 | 88.30 | 88.37 | 88.44 | 88.51 | 88.57 | 88.64 | 88.7]
19.9 | 88.77 | 88.84 | 88.91 | 88.97 | 89.04 | 89.11 | 89.17 | 89.24 { 89.31 | 89. ¥
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Table 59.—Three-halves powers of numbers—Continued

Num- | .00 01 02 03 04 205 06 07 08 .00

ber

20.0 | 80.44] 80.51| 80.58| 80.64| 89.71] 89.78| 89.85| 89.91| 89.98] 00.05
20.1 90.11| 90.18/ 90.25; 90.32] 90.38] 900.45| 90.52; 90.59| 90.65( 90.72
20.2 | 90.79| 00.86f 90.92| 00.99| 91.06{ 91.12] 91.19| 91.26| 91.33] 91.40
20,3 | 91.46| 01.53| 901.60| 91.67| 01.73] 91.80| 91.87| 91.94| 92.00] 92.07
2.4 | 92.14| 92.21| 92.27| 92.34| 92.41| 92.48] 92.55| 02.61| 92.68| 92.75
20.5 | 92.82| 92.89| 92.95 93.02| 93.08] 93.16; 93.23| 93.28| 03.36; 93.43
20,6 | 93.50| 93.57| 93.63| 93.70| 93.77| 9©3.84| 93.91| 03.97| 04.04] 964.11
20,7 | 94.18| 04.25| 94.32| 94.38| 94.45| 04.52; 04.50| 04.66| 04.73] 64.79
20.8 94.86) 94.93| 95.00| 95.07| 95.14| 95.20| 95.27| 95.34| 95.41| 95.48
20,9 | 95.55| 95.62| 95.68 95.75 95.82| 95.89| 95.96| 96.03| 96.10| 96.17
21,0 | 96.23| 96.30| 96.37| 96.44| 06.51| 06.58| 96.65 96.72| 06.78| 06.85
2.1 06.92| 06.99| 07.06| 97.13| 97.20| 97.27 97.34| 97.41| 97.47| 97.54
2.2 97.61| 07.68) 97.75| 97.82| 97.89] 97.96| 98.03| 98.10| 98.17| 98.23
21,3 | 98.30| 98.37| 98.44| 98.51| 908.58) ©8.65 08.72| 98.79| 08.86| 08.93
21,4 | 99.00| 99.07| 99.14| 99.20] 99.27| 00.34] 09.41| 99.48; 99.55| 99.62
.5 | 99.60| 09.76| 99.83| 99.90| 909.97| 100.0 | 100.1 | 100.2 | 100.2 | 100.3
21,6 | 100.4 | 100.5 | 100.5 | 100.6 | 100.7 | 100.7 | 100.8 | 100.9 | 100.9 | 101.0
21,7 (101.1 | 101.2 | 101.2 | 101.3 { 101.4 | 101.4 | 101.5 | 101.6 | 101.6 | 101.7
21.8 (101.8 | 101.9 | 101.9 { 102.0 | 102.1 | 102.1 | 102.2 | 102.3 | 102.3 | 102.4
21,9 [ 102.5 | 102.6 | 102.6 | 102.7 { 102.8 | 102.8 | 102.9 | 103.0 | 103.0 | 103.1
22.0 | 103.2 | 103.3 | 103.3 | 103.4 | 103.5 | 103.5 | 103.6 | 103.7 | 103.8 | 103.8
22.1|103.9 ! 104.0 | 104.0 | 104.1 | 104.2 | 104.2 | 104.3 { 104.4 | 104.5 | 104. 5
222 [ 104.6 | 104.7 | 104.7 | 104.8 | 104.9 | 105.0 | 105.0 | 105.1 | 105.2 | 105.2
22.3 | 105.3 | 1056.4 | 105.4 | 105.5 | 105.6 | 105.7 | 105.7 | 105.8 | 105.9 | 105.9
22,4 | 106.0 | 106.1 | 106.2 | 106.2 | 106.3 | 106.4 | 106.4 | 106. 106.6 | 106.7
22.5 | 106.7 | 106.8 | 106.9 | 106.9 | 107.¢ | 107.1 | 107.2 | 107.2 | 107.3 | 107.4
22.6 | 107.4 | 107.5 | 107.6 | 107.7 | 107.7 | 107.8 | 107.9 | 107.9 | 108.0 | 108.1
22.7 | 108.2 | 108.2 | 108.3 | 108.4 { 108.4 | 108.5 | 108.6 | 108.7 | 108.7 | 108.8
2.8 (108.9 | 108.9 | 109.0 | 109.1 } 109.2 | 109.2 | 109.3 | 109.4 | 109.4 | 109.5
22.9 {109.6 | 109.7 | 109.7 { 109.8 { 109.9 | 109.9 | 110.0 | 110.1 | 110.2 | 110.2
23.0 | 110.3 | 110.4 | 110.4 | 110.5 | 110.6 | 110.7 | 110.7 | 110.8 | 110.9 | 111.0
23.1 11110 (111,31 | 111.2 | 113.2 | 111.3 | 111.4 | 111.5 | 11L.5 | 111.6 | 111.7
23,2 | 111.7 | 111.8 | 111.9 | 112.0 | 112.0 | 112.1 | 112.2 | 112.3 | 112.3 | 112.4
23.3 | 112.5 | 112.5 | 112.6 | 112.7 | 112.8 | 112.8 | 112.9 | 113.0 | 113.0 | 113.1
23.4 (113.2 | 113.3 | 113.3 | 113.4 | 113.5 | 1136 | 113.6 | 113.7 | 113.8 | 113.8
23.5 [ 113.9 | 114.0 | 114.1 | 114.1 [ 114.2 | 114.3 | 114.4 | 114 4 | 114.5 | 114.6
23.6 | 114.6 | 114.7 | 114.8 | 114,09 | 114.9 | 115.0 | 1151 | 115.2 | 115.2 | 115.3
23.7 | 115.4 | 115.5 | 115.5 | 115.6 | 115.7 | 115.7 | 115.8 | 115.9 | 116.0 { 116.0
23.8 | 116.1 | 116.2 | 116.3 | 116.3 | 116.4 | 116.5 | 116.5 | 116.6 | 116.7 { 116.8
23.9 | 116.8 | 116.9 | 117.0 | 117.0 | 117.1 | 117.2 | 117.3 | 117.4 | 117.4 | 117.5
24,0 | 117.6 | 117.6 | 117.7 | 117.8 | 117.9 | 117.9 | 118.0 | 118.1 | 118.2 | 118.2
24,1 | 118.3 | 118.4 | 118.5 | 118.5 | 118.6 | 118.7 | 118.8 | 118.8 | 118.9 | 119.0
24.2 | 110.0 | 119.1 | 119.2 | 119.3 | 119.3 | 119.4 | 119.5 | 119.6 | 119.6 | 118.7
24,3 | 119.8 | 119.9 | 110.9 | 120.0 | 120.1 | 120.2 { 120.2 | 120.3 | 120.4 | 120.5
24,41 120.5 1} 120.6 } 120.7 | 120.7 | 120.8 | 120.9 | 121.0 | 121.0 | 121.1 { 121.2
24,5 (121.3 | 121.3 | 121.4 | 121.5 | 121.6 | 121.6 | 121.7 { 121.8 | 121.9 | 121.9
24.6 | 122.0 | 122.1 | 122.2 | 122.2 | 122.3 | 122.4 | 122.5 | 122.5 | 122.6 | 122.7
24,7 11228 | 122.8 | 122.9 {123.0 | 123.1 | 123.1 | 123.2 [ 123.3 | 123.4 | 123.4
%4,8 | 123.5 | 123.6 | 123.7 | 123.7 | 123.8 | 123.9 | 124.0 | 124.0 | 124.1 | 124.2
24,9 | 124.3 | 124.3 | 124.4 | 124,5 | 124.6 | 124.6 | 124.7 | 124.8 | 124.9 | 124.9
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Table 59.— Three-halves powers of numhers—Continued
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150.4 | 150.5 | 159.6 | 159.7 | 159.7 | 1598 | 159.9 | 160.0 | 160.1 | 160.1
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163.5 | 163.6 | 163.7 | 163.7 | 163.8 | 163.9 | 164.0 | 164.1 | 164.2 | 184.2
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Table 59.— Three-halves powers of numbers—Continued

HYDRAULIC AND

EXCAVATION TABLES

Num- 0 .1 2 3 " 5 .8 & 8 g
ber
30 | 1643 : 165.1 | 166.0 | 166.8 | 167.6 | 168.4 | 169.3 | 170.1 | 170.9 171.8
81 | 172.6 | 173.4 | 174.3 | 175.1 | 176.0 | 176.8 | 177.6 | 178.5 | 179.3 180.2
82 | 181.0 | 181.9 | 182.7 | 183.6 | 184.4 | 185.3 | 186.1 | 187.0 | 187.8 188.7
33 | 189.6 | 190.4 | 191.3 | 192.2 | 193.0 | 193.9 | 194.8 | 195.6 | 196.5 197.4
34 | 108.3 | 199.1 | 200.0 | 200.9 | 201.8 | 202.6 | 203.5 { 204.4 | 205.3 | 206.2
35| 207.1 | 208.0 | 208.8 | 209.7 | 210.6 | 211.5 | 212.4 | 213.3 | 214.2 | 215.1
36 | 216.0 | 216.9 | 217.8 | 218.7 | 219.6 | 220.5 | 221.4 | 222.3 | 223.2 | 224.2
37 | 225.1 | 226.0 | 226.9 | 227.8 | 228.7 | 220.6 | 230.6 | 231.5 | 232.4 | 233.3
38 | 234.2 | 236.2 | 236.1 | 237.0 | 238.0 | 238.9 | 239.8 | 240.8 | 241.7 242.6
39 | 243.6 | 244.5 | 245.4 | 246.4 | 247.3 | 248.3 | 249.2 | 250.1 | 251.1 252.0
40 | 263.0 | 263.9 | 254.9 | 256.8 | 256.8 | 257.7 | 258.7 | 259.7 | 260.6 | 261.6
41 | 262.5 | 263.5 | 264.5 | 265.4 | 266.4 | 267.3 | 268.3 | 260.3 | 270.2 | 271.2
42 | 272.2 | 273.2 | 274.1 | 275.1 | 276.1 | 277.1 | 278.0 | 279.0 | 280.0 | 281.0
43 | 282.0 | 283.0 | 283.9 | 284.9 | 285.0 | 286.9 | 287.9 | 288.9 | 289.9 290.9
44| 201.9 | 292.9 | 293.9 | 294.9 | 2095.9 | 296.9 7.9 | 298.9 | 299.9 { 300.9
45 | 301.9 | 302.9 | 303.9 | 304.9 | 305.9 | 306.9 | 307.9 | 308.9 | 310.0 | 311.0
48 | 312.0 | 313.0 | 314.0 | 315.0 | 316.1 | 317.1 | 318.1 | 319.1 | 320.2 | 321.2
47 | 322.2 | 323.2 | 324.3 | 325.3 | 326.3 | 327.4 | 328.4 | 329.4 | 330.5 | 3315
48 | 332.6 | 333.6 | 334.6 | 335.7 | 336.7 | 337.8 | 338.8 | 339.9 | 340.9 | 342.0
49 | 343.0 | 344.1 | 345.1 | 346.2 | 347.2 | 348.3 | 340.3 | 350.4 | 351.4 | 352.5
50 | 353.6 | 354.6 | 355.7 | 356.7 | 357.8 | 358.9 | 359.9 | 361.0 | 362.1 363.1
51 | 364.2 | 365.3 | 366.4 | 367.4 | 368.5 | 369.6 | 370.7 | 371.7 | 372.8 | 373.9
52 | 375.0 | 876.1 | 377.1 | 378.2 | 379.3 | 380.4 | 381.5 | 382.6 | 383.7 | 384.8
§3 | 385.8 | 386.9 | 388.0 | 389.1 | 390.2 | 391.3 | 392.4 | 393.5 | 394.6 | 395.7
54 | 396.8 | 397.9 | 399.0 | 400.1 | 401.2 | 402.3 | 403.4 | 404.6 | 405.7 406. 8
85 ) 407.9 | 400.0 | 410.1 | 411.2 | 412.3 | 413.5 | 414.6 | 415.7 | 416.8 | 417.9
56 | 410.1 | 420.2 | 421.3 | 422.4 | 423.6 | 424.7 | 425.8 | 426.9 | 428.1 429.2
57 1430.3 | 431.5 | 432.6 | 433.7 | 434.9 | 436.0 | 437.2 | 438.3 | 430.4 440. 6
58 | 441.7 | 442.9 | 444.0 | 445.1 | 446.3 | 447.4 | 448.6 | 449.7 | 450.9 | 452.0
59 | 453.2 | 454.3 | 455.5 | 456.6 | 457.8 | 459.0 | 460.1 | 461.3 | 462.4 463.6
60 | 464.8 | 465.9 | 467.1 | 468.2 | 469.4 | 470.6 | 471.7 | 472.9 | 474.1 475.3
61 | 476.4 | 477.6 | 478.8 | 479.9 | 481.1 | 482.3.| 483.5 | 484.6 | 485.8 | 487.0
62 | 488.2 | 480.4 | 490.6 | 491.7 | 492.9 | 494.1 | 405.3 | 406.5 | 497.7 | 498.9
63 | 500.0 | 501.2 | 502.4 | 503.6 | 504.8 | 506.0 | 507.2 | 508.4 | 509.6 510.8
64 | 512.0 | 513.2 | 514.4 | 515.6 | 516.8 | 518.0 | 519.2 | 520.4 | 521.6 522.8
65 | 524.0 | 525.3 | 526.5 | 527.7 | 528.9 | 530.1 | 531.3 | 532.5 | 533.8 | 535.0
66 | 536.2 | 537.4 | 638.6 | 539.8 | 541.1 | 542.3 | 543.5 | 544.7 | 546.0 547.2
87 | 548.4 | 549.6 | 550.9 | 552.1 | 553.3 | 554.6 | 555.8 | 557.0 | 558.3 559. 5
68 | 560.7 | 562.0 | 563.2 | 564.5 | 565.7 | 566.9 | 568.2 | 569.4 | 570.7 | 571.9
89 | 573.2 | 574.4 | 575.7 | 576.9 | 578.1 | 579.4 | 580.6 | 581.9 | 583.2 | 584.4
70 | 585.7 | 586.9 | 588.2 | 580.4 | 500.7 | 591.9 | 503.2 | 504.5 | 505.7 | 597.0
7 | 598.3 | 599.5 | 600.8 | 602.1 | 603.3 | 604.6 | 605.9 | 607.1 | 608.4 | 609.7
92 | 610.9 | 612.2 | 613.5 | 614.8 | 616.0 | 617.3 | 618.6 | 619.9 | 621.2 | 622.4
73 | 623.7 | 625.0 | 626.3 | 627.6 | 628.8 | 630.1 | 631.4 | 632.7 | 634.0 | 635.3
74 | 636.6 | 637.9 | 639.2 | 640.4 | 641.7 | 643.0 | 644.3 | 645.6 | 646.9 | 648.2
% | 649.5 | 650.8 | 652.1 | 653.4 | 654.7 | 656.0 | 657.3 | 658.6 | 659.9 | 661.2
76 | 662.6 | 663.9 | 665.2 | 666.5 7.8 | 669.1 | 670.4 | 671.7 | 673.0 | 674.4
971 675.7 | 677.0 | 678.3 | 679.6 | 680.9 | 682.3 | 683.6 | 684.9 | 686.2 | 687.6
98 | 688.9 | 690.2 | 691.5 | 692.9 | 604.2 | 695.5 | 696.8 | 608.2 | 690.5 | 700.8
79 1702.2 1 703.5 | 704.8 1 706.2 | 707.5 | 708.8 | 710.2 | 711.5 | 712.9 | 714.2



HYDRAULIC AND EXCAVATION TABLES 269

Table 59.— Three-halves powers of numbers—Continued

Num- 0 Jd 2 3 o 5 6 o7 8 9
ber

80 | 715.5 | 716.9 | 718.2 | 7190.6 | 720.9 | 722.3 | 723.6 | 725.0 | 726.3 | 727.7

91 | 868.1 | 869.5 | 870.9 | 872.4 | 873.8 | 875.2 | 876.7 | 878.1 | 879.6 | 881.0
92 | 882.4 | 883.0 | 885.3 | 886.8 | 888, 880.6 | 801.1 | 802.5 | 894.0 | 895.4
93 | 896.9 | 898.3 | 899.8 | 901.2 | 902 904.1 | 905.6 | 907.0 | 908.5 | 909.9
o | 911.4 | 912.8 | 914.3 | 915.7 | 91 .

99 | 985.0 | 986.5 | 988.0 | 9895 | 991.0 | 992.5 | 994.0 | 905.5 | 997.0 | 998.5
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Table 60.—Eight-thirds powers of numbers
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.0137| .0156| .0176| .0199| .0z22| .0248| .0275| .0305| .0336
-0869| .0928| .0089| .1053) .1120| .1189| .1261| .1335| .1412

60.27 [60.64 [70.02 [70.40 [70.78 |71.17 |71.55 |71.94 |72.32
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Table 60.— Eight-thirds powers of numbers—Continued

Num- | .00 01 02 .03 04 05 08 07 08 09
ber

5.0 | 73.10 | 73.49 | 73.88 | 74.28 | 74.67 | 75.07 | 75.46 | 75.86 | 76.26 | 76.66
5.1 17706 | 77.47 | 77.87 | 78.28 | 78.69 | 79.10 | 79.51 | 79.92 | 80.33 | 80.74
5.2 | 81.16 | B1.58 | 82.00 | 82.41 | 82.84 | 83.26 | 83.68 | 84.11 | 84.53 | 84.96
5.3 | 85.39 | 85.82 | 86.25 | 86.68 | 87.12 | 87.55 | 87.99 | 88.43 | 88.87 | 89.31
5.4 | 89.75{90.20 | 90.64 | 91,00 | 91.54 | 91.99 | 92.44 | 92.89 | 03.34 | 93.80
5.5 | 94.25 | 94.71 | 95.17 | 96.63 | 96.09 | 96.56 | 97.02 | 97.49 | 97.95 { 98.42
5.6 | 98.89 | 09.37 | 00.84 |100.3 {100.8 (101.3 |101.7 [102.2 [102.7 | 103.2
5,7 1103.7 |104.2 |104.6 [105.1 J105.6 [106.1 (106.6 (107.1 [107.6 | 108.1
5.8 (108.6 1109.1 |109.6 (110.1 {110.6 (111.1 (111.6 (112.1 |112.6 | 113.1
5.9 |113.7 |114.2 |114.7 (1152 (1157 [116.2 |116.8 [117.3 [117.8 | 118.3
6.0 |118.9 {119.4 (119.9 [120.5 (121.0 (121.5 |122.1 (122.6 [123.1 | 123.7
6.11124.2 [124.8 [125.3 |125.9 |126.4 [127.0 [127.5 |128.1 [128.6 | 120.2
6.2 120.7 [130.3 (130.9 (131.4 (132.0 (132.5 (133.1 (133.7 {134.2 | 134.8
6.3 |135.4 [136.0 (136.5 (137.1 (137.7 (138.3 (138.9 (130.4 [140.0 | 140.6
8.4 (141.2 (141.8 (142.4 |(143.0 (143.6 (144.2 (144.8 (145.3 [145.9 | 146.6
8.5 |147.2 |147.8 |148,4 (149.0 (149.6 [150.2 |150.8 |151.4 [152.0 | 152.6
6.6 (153.3 (153.9 (154.5 |(155.1 [(155.8 (156.4 (157.0 (157.6 (158.3 | 158.9
6.7 (159.5 (160.2 (160.8 (161.5 (162.1 (162.7 (163.4 (164.0 (164.7 | 165.3
8.8 (166.0 (166.6 (167.3 (167.9 (168.6 (169.2 (169.9 (170.6 (171.2 | 171.9
8.9 (172.6 (173.2 (173.9 (174.6 (175.2 (175.9 (176.6 (177.3 (177.9 | 178.6
7.0 |179.3 |180.0 [180.7 |[181.4 [182.1 |182.7 {183.4 [184.1 [184.8 | 185.5
7.1|186.2 |186.9 |187.6 (188.3 [189.0 {189.7 |190.4 [191.2 |101.9 | 192.6
7.2 193.3 |194.0 [104.7 [185.4 [196.2 196.9 [197.6 (198.3 [199.1 | 190.8
7.8 1200.5 (201.3 |202.0 [202.7 (203.5 [204.2 [205.0 |[205.7 [206.5 | 207.2
7.4 (207.9 |208.7 [209.4 [210.2 [211.0 |[211.7 |212.5 |[213.2 |214.0 | 214.8
7.6 (215.5 (216.3 (217.1 |[217.8 |218.6 |(219.4 |220.2 {220.9 (221.7 | 222.5
.6 1223.3 (2241 |224.8 {225.6 [226.4 (227.2 1228.0 (228.8 [220.6 | 230.4
.7 (231.2 |232.0 |232.8 |233.6 [234.4 (235.2 [236.0 [236.8 [237.7 | 238.5
7.8 (239.3 (240.1 (240.9 |241.7 1242.6 (243.4 [244.2 (2451 (245.9 | 246.7
7.9 [247.6 (248.4 (249.2 [250.1 |250.9 |[251.8 |252.6 |253.4 [254.3 | 255.1
8.0 |256.0 |256.0 |257.7 |258.6 (259.4 (260.3 |261.2 |262.0 (262.9 | 263.8
8.1|264.6 |265.5 |266.4 |267.2 |268.1 (269.0 (269.9 (270.8 |271.6 | 272.5
8,2 |1273.4 |274.3 |275.2 |276.1 (277.0 |277.9 |278.8 (279.7 [280.6 | 281.5
8.3 |282.4 |283.3 |284.2 |285.1 |286.1 |287.0 |287.9 (288.8 (289.7 | 290.6
8.4 |291.6 |292.5 |293.4 (294.4 (205.3 |206.2 |297.2 (298.1 (299.0 | 300.0
8.5 1300.9 |301.9 |302.8 1303.8 |304.7 (305.7 |306.6 (307.6 [308.5 | 309.5
8.6 (310.5 |311.4 |312.4 [313.4 |314.3 [315.3 [316.3 (317.2 (318.2 | 310.2
8.70320.2 |321.2 |322.1 (323.1 (324.1 (325.1 (326.1 (327.1 {328.1 | 329.1
8,8 1330.1 |331.1 |332.1 |333.1 |334.1 (335.1 (336.1 |337.1 [338.1 | 339.2
8.9 |340.2 |341.2 |342.2 |343.2 |344.3 (345.3 (346.3 |347.4 [348.4 | 349.4
9.0 1350.5 |351.5 |352.5 {353.6 |354.6 (355.7 (356.7 |357.8 {358.8 | 359.9
9.1 (360.9 (362.0 (363.1 {364.1 |365.2 [366.3 [367.3 [368.4 [369.5 370.5
9.2 |1371.6 |372.7 |373.8 |374.9 |375.9 |377.0 |378.1 {379.2 (380.3 | 381.4
9.3 1382.5 |383.6 (384.7 |385.8 (386.9 [388.0 (389.1 [300.2 (391.3 | 392.4
9.4 |393.6 |394.7 |395.8 |396.9 (398.0 (399.2 |400.3 |401.4 (402.6 | 403.7
9.5 1404.8 [406.0 |407.1 [408.2 |409.4 |410.5 [411.7 (412.8 [(414.0 | 415.1
9.6 {416.3 (417.4 |418.6 (419.8 [420.9 [422.1 (423.3 [424.4 [425.6 426.8
9.7 |427.9 (429.1 [430.3 (431.5 (432.7 [433.9 [435.0 [436.2 |437.4 | 438.6
9.8 1430.8 [441.0 (442.2 (443.4 (444.6 (445.8 (447.0 (448.2 [449.5 | 450.7
9.9 [451.0 [453.1 ([454.3 (455.5 (456.8 (458.0 [459.2 [460.5 [461.7 | 462.9
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Table 60.—Eight-thirds powers of numbers—Continued

Num- | .00 01 02 .03 04 05 .08 07 .08 09
ber
10.0 | 464.2| 465.4] 466.6| 467.9] 460.1| 470.4] 471.6| 472.9| 474.1| 475.4
10.1 | 476.6( 477.9 479.2| 480.4| 481.7| 483.0| 484.2| 485.5| 486.8| 488.1
10.% | 489.3| 490.6| 491.9| 493.2| 494.5 495.8| 497.0| 498.3| 499.6| 500.9
10.3 | 502.2f 503.5/ 504.8 506.1| 507.4| 508.8| 510.1] 511.4| 512.7| 514.0
10.4 | 515.3| 516.7] 518.0/ 519.3| 520.6| 522.0| 523.3| 524.6| 526.0/ 527.3
10,5 528.7| 530.0| 531.3| 532.7| 534.0| 535.4| 536.7| 538.1| 539.5 540.8
10,6 | 542.21 543.6| 544.9| 546.3| 547.7| 549.0| 550.4| 551.8] 553.2| 554.5
10.7 | 555.9| 557.3| 558.7f 560.1] 561.5/ 562.9| 564.3] 565.7] 567.1] 568.5
10, 569.9| 671.3] 572.7| 574.1| 575.5/ 577.0| 578.4] 579.8| 581.2| 582.6
10.9 | 584.1| 585.5; 586.9| 588.4| 589.8/ 591.2| 592.7| 594.1| 595.6] 597.0
11,0 | 598.5{ 590.9| 601.4| 602.8] 604.3] 605 B[ 607.2| 608.7| 610.2 611.6
1,1 613.1] 614.6| 616.0] 617.5/ 619.0{ 620.5] 622.0| 623.5 624.9 626.4
11,2 | 627.9] 629.4] 630.9 632.4| 633.9{ 6354/ 636.9| 638.5 640.0| 641.5
11, 643.0] 644.5/ 646.0| 647.6| 649.1] 650.6! 652.1| 653.7] 655.2| 656.7
11.4 | 658.3| 650.8| 661.4] 662.9) 664.5 666.0| 667.6| 669.1 670.7| 672.2
11,5 | 673.8/ 675.4; 676.9| 678.5| 680.1) 681.6| 683.2 684.8/ 686.4] 687.9
1L6 | 680.5) 601.1f 692.7| 694.3| 695.9| 697.5 699.1| 700.7| 702.3| 703.9
1,7 | 705.5] 707.1f 708.7] 710.3| 711.9| 713.6; 715.2| 716.8| 718.4] 720.1
1L8 | 721.7] 723.3| 725.0| 726.6; 728.2 720.9] 731.5 733.2| 734.8 736.5
1L9 | 738.1 730.8| 741.4] 743.1| 744.8| 746.4] 748.1| 749.8| 751.4| 753.1
12,0 | 754.8| 756.5] 758.1| 759.8| 761.5| 763.2| 764.0| 766.6| 768.3| 770.0
12,1 | 77L.7| 773.4] 775.1| 776.8 778.5] 780.2| 781.9] 783.6/ 785.3 787.1
12.2 | 788.8| 790.5/ 792.2| 794.0{ 795.7| 797.4| 799.2| 800.9| 802.7] 804.4
12, 806.1| 807.9] 809.6| 811.4) B813.2| 814.9| 816.7| 818.4| 820.2}[ 822.0
12.4 | 823.7| 825.5| 827.3| 820.1) 830.8| 832.6] 834.4| 836.2 838.0] 839.8
12.5 | 841.6| 843.4| 845.2| 847.0| 848.8| 850.6| 852.4| 854.2] 856.0| 857.8
12.6 | 850.6| 861.5 863.3| 865.1| 866.9| 868.8) 870.6| 872.4] 874.3| 876.1
12,7 | 878.0| 879.8/ 881.7| 883.5 885.4| 887.2| 880.1| 890.9| 892.8| 804.7
12,8 | 896.5| 898.4| 900.3] 902.11 904.0[ 905.9/ 907.8/ 909.7| 911.5 913.4
12.9 | 915.3| 917.2] 919.1| 921.0 922.9| 924.8| 926.7| 928.6/ 930.5 932.4
13.0 | 034.4] 936.3] 038.2| 940.1] 942.1| 944.0| 045.9| 047.8| 949.8| 951.7
13,1 953.7] 955.6] 957.5 959.5| 961.4| 963.4] 9065.3| 067.3| 969.3| 971.2
13.2 | 973.2] 975.2{ 977.1| 979.1 981.1| 083.1] 085.0{ 087.0| 989.0/ 991.0
13,3 | 993.0/ 995. 997.0| 999.0/1,001 (1,003 [1,005 1,007 |1,009 (1,011
13.4 1,013 1,015 {1,017 (1,019 [1,021 |1,023 (1,025 (1,027 (1,020 |1,081
13,5 11,033 {1,035 {1,037 (1,039 |1,041 (1,044 (1,046 [1,048 {1,050 |1,052
13.6 |1,054 11,056 [1,058 [1,060 |1,062 1,064 [1,066 [1,068 [1,070 |1,073
13,7 11,075 (1,077 (1,079 (1,081 (1,083 1,085 (1,087 (1,089 (1,001 |1,004
13.8 [1,096 (1,098 1,100 (1,102 (1,104 {1,106 1,108 (1,111 (1,113 (1,115
13.9 11,117 |1,119 (1,121 (1,123 (1,126 (1,128 |1,130 [1,132 (1,134 |1,136
14,0 11,139 [1,141 (1,143 (1,145 |1,147 (1,148 11,152 |1,15¢ |1,156 |1,158
14,1 (1,160 (1,163 (1,165 (1,167 |1,1690 [1,171 |1,174 |1,176 |1,178 1,180
14,2 11,182 [1,185 |1,187 (1,189 |1,191 |1,194 1,196 [1,198 (1,200 1,203
14,3 11,205 (1,207 |1,209 (1,211 |1,214 |1,216 (1,218 |1,221 |1,223 1,225
14,4 (1,227 (1,230 {1,232 (1,234 |1,236 [1,239 (1,241 (1,243 |[1,246 (1,248
14,5 (1,250 (1,253 (1,255 (1,257 |1,259 (1,262 |[1,264 |[1,266 (1,269 |1,271
14,6 1,273 (1,276 (1,278 (1,280 (1,283 (1,285 |1,287 11,200 [1,202 |1,294
14,79 11,297 (1,209 (1,301 (1,304 (1,306 (1,309 (1,311 |1,313 (1,316 1,318
14,8 (1,320 (1,323 [1,825 (1,328 (1,330 1,332 1,335 (1,337 |1,339 |1,342
14,9 11,344 (1,347 (1,349 11,352 11,354 (1,356 11,359 (1,361 [1,364 11,366
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Table 60.—Eight-thirds powers of numbers—Continued

Num- | .00 01 02 .03 04 05 .06 07 08 .09
ber

15.0 1,368 (1,371 11,373 |1,376 (1,378 |1,381 (1,383 (1,386 (1,388 (1,301
15.1 (1,393 (1,396 |1,398 [1,400 1,403 (1,405 (1,408 [1,410 (1,413 |1,415
15.2 |1,418 1,420 (1,423 |1,425 1,428 |1,430 (1,433 {1,435 |1,438 |1,440
15.3 1,443 (1,445 (1,448 |1,450 [1,453 |1,455 (1,458 (1,460 {1,463 |1,465
15.4 (1,468 11,471 |1,473 (1,476 |1,478 {1,481 (1,488 |1,486 |1,488 |1,491
15,5 1,494 (1,496 |1,499 (1,501 [1,504 (1,506 (1,509 |1,512 [1,514 {1,517
15.6 [1,519 (1,522 (1,525 (1,527 [1,530 [1,532 (1,535 (1,538 |[1,540 |1,543
15,7 [1,545 (1,548 |1,551 (1,553 |1,556 |1,569 |[1,561 |1,564 |1,567 |1,569
15.8 (1,572 (1,575 (1,577 (1, 1,583 (1,585 1,588 |1,591 |1,503 |1,596
15.9 (1,599 [1,601 [1,604 |1,607 |1,609 (1,612 (1,615 (1,617 [1,620 [1,623
16,0 1,625 (1,628 (1,631 (1,634 [1,636 (1,630 (1,642 [1,645 {1,647 |[1,650
16,1 /1,653 (1,665 |1,658 (1,661 |1,664 (1,666 (1,660 (1,672 (1,675 |[1,677
18.2 1,680 (1,683 (1,686 (1,689 [1,601 (1,694 {1,697 (1,700 (1,702 1,705
16,3 |1,708 (1,711 (1,714 1,716 (1,719 (1,722 |L,725 |1,7 1,730 [1,733
16.4 11,736 1,739 (1,742 |1,745 |1,747 (1,750 (1,753 |1,756 (1,759 |1,762
16.5 (1,765 |1,767 (1,770 {1,773 |1,776 (1,779 |1,782 (1,785 (1,787 |1,790
16.6 |1,793 (1,796 (1,799 f: 802 |1,805 (1,808 1,811 (1,813 (1,816 |1,819

1,929 (1,032 (1,935 |1,938
17.1 1,941 |1, 1,947 (1,050 (1,953 [1,956 (1,959 (1,962 |1,065 [1,968
1.2 |1,071 (1,974 (1,977 (1,981 (1,984 (1,987 (1,990 [1,903 |1,996 |1,990
(3 (2,002 (2,005 |2 2,011 (2014 (2017 (2021 (2024 (2027 (2080
17.4 |2,033 (2,036 |2.039 (2,042 (2,045 (2,049 |2,052 |2,055 |2,058 |2, 061
17.5 (2,064 (2,067 |2,071 (2,074" (2,077 [2,080 (2,083 |2,086 |2,000 |2, 003
17.6 (2,006 |2 2,102 (2,106 (2,109 (2112 (2115 (2118 (2,121 (2,125
17.7 (2,128 (2,131 (2,134 (2,137 (2,141 (2144 [2.147 (2,150 (2,154 |2,157
17.8 |2,160 (2,163 [2,166 (2,170 (2,173 (2,176 |2,180 |2,183 (2186 |2,189
17.9 |2,193 (2,196 (2,199 (2,202 |2, 2, 2212 (2215 (2,219 (2222
18.0 |2,225 (2,220 (2,232 (2,235 {2,230 (2,242 |2,245 |2,248 |2,252 |2, 255
18.1 (2,258 (2,262 |2,265 (2,268 |2,272 (2,275 |2,278 |2,282 {2,285 (2,280
18.2 (2,292 (2,205 |2,200 (2,302 |2305 (2,300 |2,312 |2,315 (2,319 |2 322
18.3 12,326 (2,320 (2,332 (2,336 |2,330 {2,343 (2,346 (2,349 |2,353 |2 35
.4 (2,360 (2,363 (2,366 2,370 |2,373 [2,377 (2,380 (2,384 (2,387 |2,301
18.5 (2,394 (2,307 [2,401 (2,404 (2,408 (2,411 [2,415 (2,418 [2,422 |2,426
18,6 12,420 (2,432 {2,436 (2,430 |2,443 (2,446 (2,450 (2,453 (2,457 |2,460
18,7 (2,464 2,467 (2,471 (2,474 (2,478 (2,481 (2,485 |2,488 |2,492 (2,495
18,8 (2,409 12,502 {2,506 (2,510 (2,513 (2,517 (2,520 |2,524 |2.527 |2, 531
18.9 (2,535 (2,538 |2.542 (2,545 (2540 (2,553 |2,566 (2,560 (2,563 |2, 567
19.0 (2,570 (2,574 (2,678 (2,581 (2,585 (2,580 |2,502 |2,506 |2,590 |2,603
19.1 (2,607 (2,610 |2,614 (2,618 (2,621 2,625 |2,620 |2,632 (2,636 |2 640
19.2 2,643 (2,647 (2,651 (2,654 (2,658 |2,662 (2,665 |2.669 (2,673 |2,676
19,3 (2,680 (2,684 (2,688 (2,691 (2605 (2,609 (2702 |2,706 (2710 |2, 714
19.4 (2,717 (2721 (2,725 (2,720 (2,732 (2,736 |2,740 |2,744 (2,747 |2,751
19.5 (2,755 (2,759 {2,762 (2,766 (2,770 |2,774 |2,777 |2,781 [2,785 |2,789
19.8 12,703 (2,796 (2,800 2,804 (2,808 (2,812 (2,816 (2,819 (2,823 (2,827
19.7 12,831 (2,835 (2,838 (2,842 (2,846 (2,850 |2,854 (2,858 (2,862 |2 865
19.8 (2,869 [2,873 (2,877 (2,881 (2,885 (2,889 (2,893 12,896 (2,900 |2,
19.9 (2,908 (2,012 2,016 [2920 12,024 2,028 (2,932 12,935 [2,939 |2 943
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Table 60.—Eight-thirds powers of numbers—Continued

Num- | .00 01 02 .03 04 05 .08 07 .08
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4,954 | 4,059 | 4,965 | 4,970 | 4,976 | 4,981 | 4,987
5,008 | 5,014 | 5,019 | 5,025 | 5,080 | 5,036 | 5,041

5,063 | 5,060 | 5,074 | 5,080 | 5,086 | 6,001 | 5,087 | 5,102 | 5,108
5,119 | 5,124 | 5,130 | 5.135 | 5,141 | 5,147 | 5,152 | 5,158 | 5,163
5,174 | 5,180 | 5,186 | 5,191 | 5,197 | 5,202 | 5,208 | 5,214 | 5,219
5,230 | 5,236 | 5,242 | 5,247 | 5,253 | 5,259 | 5,264 | 5,270 | 5,276
5,287 | 5,203 | 5,298 | 5,304 | 5,310 | 5,315 | 5,321 | 5,827 | 5,332
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Table 60.—Eighi-thirds powers of numbers—Continued

Nbum- 00 01 02 03 04 05 08 07 08 .09
er

25.0 | 5,344 [ 5,349 | 5,355 | 5,361 | 5,367 | 5,372 | 5,378 | 5,
25.1( 5.401 | 5.407 | 5,412 | 5,418 | 5,424 | 5,430 | 5,435 | 5,
;g; 5,458 | 5,464 | 5,470 | 5,476 | 5,482 | 5,487 | 5,493 | 5
5,
25.4 | 5,575 | 5,581 | 5 586 | 5,592 5: 598 | 5,604 | 5,610 | 5,
5,

25.5 | 5,633 | 5630 | 5,645 [ 5,651 | 5,657 | 5,663 | 5,669

7

3 5,842 | 5,848 | 5,854 | 5,860 | 5,866

25.9 | 5,872 | 5,878 | 5,884 | 5,890 | 5,896 | 5,903 | 5,909 5,015 | 5,921 | 5,027
26.0 | 5,933 | 5,930 | 5,045 | 5,951 | 59057 | 5,963 | 5,960 | 5,976 | 5, 082 5, 088
26.1| 5,994 | 6,000 | 6,006 | 6,012 | 6,018 | 6,025 | 6,031 | 6,037 6,043 | 6,049
26.2 | 6,055 | 6,061 | 6,068 | 6,074 | 6, 6,086 | 6,002 | 6.099 | 6,105 | 6,111
6.3 | 6,117 | 6,123 | 6,130 | 6,136 | 6,142 | 6,148 | 6,154 | 6,161 | 6, 167 6,173
%6.4 | 6,179 | 6,186 | 6,192 | 6,198 | 6,204 | 6,211 | 6,217 6,223 | 6,220 | 6,236

5,

?7.1 16,626 | 6,633 | 6,639 | 6,646 | 6.652 | 6,659 | 6,665 | 6,672 6,678 | 6,685
?7.2 | 6,601 | 6,698 | 6,705 | 6,711 | 6,718 | 6,724 6,731 | 6,737 | 6,744 | 6,751
2%.3 | 6,757 | 6,764 | 6,770 | 6,777 | 6,784 | 6,790 6,797 | 6,804 | 6,810 | 6,817
27.4 | 6,823 | 6,830 | 6, 6,843 | 6,850 | 6,857 | 6,863 | 6,870 | 6,877 | 6,883
2.5 | 6,890 | 6.897 | 6,903 | 6,910 | 6,917 | 6,924 | 6,930 | 6,937 6,044 | 6,050
21,6 | 6,957 | 6,964 | 6,971 | 6,077 | 6,984 | 6,991 | 6,997 | 7,004 | 7,011 7,018
27,7 7,024 | 7,031 | 7,038 | 7,045 | 7,052 | 7,058 | 7,065 7,072 | 7,079 | 7,085
21,8 | 7,092 | 7,000 | 7,106 | 7,113 | 7,120 | 7,126 | 7,133 | 7,140 | 7,147 7,154
2.9 | 7,161 | 7,167 | 7,174 | 7,181 | 7,188 | 7,195 | 7,202 | 7,209 7,215 | 7,222
28,0 | 7,220 | 7,236 | 7,243 | 7,250 | 7,257 | 7,264 | 7,271 | 7,277 | 7.284 7,201
?8.11 7,298 | 7,305 | 7,312 | 7,319 | 7,326 | 7,333 | 7,340 7,847 | 7,364 | 7,361
28.2 | 7,368 | 7,375 | 7,382 | 7,389 | 7,396 | 7,403 | 7,410 | 7,417 | 7. 7,431
28,3 | 7,438 | 7,445 | 7,452 | 7,459 | 7,466 | 7,473 | 7,480 | 7,487 7,404 | 7,501
®8.4 | 7,508 | 7,515 | 7,522 | 7,529 | 7,536 | 7,543 | 7,550 | 7,557 7, 7,572
28,5 | 7,570 | 7,586 | 7,593 | 7,600 | 7,607 | 7,614 | 7,621 | 7,628 | 7,635 7,643
?8.6 | 7,650 | 7,667 | 7,664 | 7.671 | 7.678 | 7. 7,693 | 7,700 | 7,707 | 7,714
8.7 17,721 | 7,728 | 7,736 | 7,743 | 7,750 | 7.757 | 7,764 7,772 | 7,779 f
28,8 | 7,793 | 7,800 | 7,808 | 7,815 | 7,822 | 7,829 7,837 | 7, 7,851 | 7,858
8.9 | 7,866 | 7,873 | 7,880 | 7,887 | 7,895 | 7,902 | 7,909 | 7,916 | 7,924 | 7,931
29.0 | 7,038 | 7,946 | 7,953 | 7,960 | 7,968 | 7,075 | 7,982 | 7,990 | 7,997 8,004
29.1 8,012 | 8019 | 8,026 | 8,034 | 8,041 | 8,048 | 8,056 | 8,063 | 8,070 | 8,078
29,2 1 8,085 | 8,093 | 8,100 | 8,107 | 8,115 | 8,122 | 8,130 | 8,137 | 8,144 | 8,152

9.3 | 8,150 | 8,167 | 8,174 | 8,182 | 8,189 | 8,196 | 8,204 | 8,211 | 8,219 | 8,

9.4 | 8,234 | 8,241 | 8,240 | 8,256 | 8,264 | 8,271 | 8,279 8,286 | 8,204 | 8,301
29.5 | 8,300 | 8,316 | 8,324 | 8,331 | 8,339 | 8,346 | 8,354 | 8,361 | 8,369 | 8,376

.6 | 8,384 | 8,301 | 8,369 | 8,407 | 8,414 | 8,422'| 8,429 | 8,437 | 8,444 45!

29.7 | 8,460 | 8,467 | 8,475 | 8,482 | 8,490 | 8,498 | 8, 505 8,613 | 8,521 [ 8,
9.8 | 8,536 | 8,543 | 8,551 | 8,550 | 8,566 | 8, 574 | 8,682 | 8,580 | 8,507 | 8,605
29.9 | 8,612 | 8,620 | 8,628 | 8,635 | 8,643 | 8,651 | 8,659 | 8,666 | 8,674 | 8 682
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Table 61.—Five-thirds powers of numbers

Number| .00 .01 02 03 04 05 .08 07
0.0 0000| .0005 .0015| .0029 .0047] .0088] 0119
0.1 0215| .0253( .0292( .0334| .0377] .0423| .0472| .0522|
0.2 0742| .0802( .0863 .0927| .0992| .1059 .1128
0.3 1344 .1420f .1497] .1576; .1636| .1738| .1822 .1907
0.4 2172 .2263 .2355] .2450{ .2545( .2643] .2741 2841
0.5 3150] .3255 .3363 .3471| .3581) .3602( .3805 .391
0.6 4268 4508) . 46301 .4753| .4877] .5003| .51
0.7 5519| .5651) .5784| .5918' .6054( .6191 .6329( .6469
0.8 | .6894 .7038) .7184| .7330| .7478| .7627| .777 7929)
0.9 8390] .8545( .8703 .8861 .9020{ .9181 9505
1,011.00071.017 | 1.034 | 1.050 [ 1.068 { 1.085{ 1.102 | 1.119 | 1.137
L172.172)1.190 | 1.208 | 1.226 | 1.244 | 1.262 | 1.281 | 1.299 | 1.318
1.2(1.355| 1.374 1 1.393 | 1.412 | 1.431 | 1.450 | 1.470 | 1.489 | 1.509
1.3 1.548 | 1.568 | 1.588 | 1.608 | 1.629 | 1.649 | 1.669 | 1.690 | 1.711
141752 | 1.773 | 1.794 | 1.815 | 1.836 | 1.858 | 1.879 | 1.900 | 1.922
1.5 1.966} 1.987 | 2.009 | 2.032 ] 2.054 | 2.076 | 2.098 | 2.121 | 2.143
1.6/ 2180|2212 2,235 2.258 | 2.281 | 2.304 | 2.327 ) 2.351 | 2.374
172421 2.445] 2,469 | 2.493 | 2.517 | 2.541 | 2.566 | 2.590 { 2.614
181266426887 2713|2.738] 2763 2.788 | 2.813 | 2.838 | 2.864
19291512940 2.966 | 2.992 | 3.018 | 3.044 { 3.070 | 3.096 | 3.122
2.0 | 3.175| 3.201 | 3.228 | 3.255 | 3.281 | 3.308 | 8.335 | 3.362 | 3.389
2.1|3.444 1 3.471 | 3.499 | 3.526 | 3.554 | 3.581 | 3.600 | 3.637 | 3.665
2.2]138721[37503.778 | 3.806 | 3.835 | 3.863 | 3.892 | 3.921} 3.
2.314.008]4.037]4.066] 40054124 | 4.154 | 4.183| 4.213} 4
2.4 4302 4.332 | 4.362 | 4.392 | 4.422 | 4.453 | 4.483 | 4.513 | 4.
2.5 4.605]| 4.636 1 4.667 | 4.608 | 4.728 | 4.760 | 4.701 | 4.822 | 4
2.6 | 4.916| 4.948 [ 4.979 | 5.011 | 5.043 | 5.075 | 5.107 | 5.139 | 5.
2.7 5.235] 5.268 | 5.300 | 5.333 | 5.365 | 5.398 | 5.431 | 5.463 | 5.
2.8 6562|5596 6.629| 5662 | 5.695) 5.729 | 5.762 | 5.796 | 5.
2.9 5897|5931 5.965 | 5999 | 6.034 [ 6.068 { 6.102 | 6.137 | 6.
8.0 6.240 | 6.275 | 6.310 | 6.345 | 6.380 | 6.415 | 6.450 | 6.485 | 6.520
3.1)6.501|6.626 | 6.662 | 6.697 | 6.733 | 6.769 | 6.805 | 6.841 | 6.877
8.2|6949]6.985]7.021 | 7.058 ] 7.094] 7.131 | 7.167 | 7.204 | 7.241
8.317.316)7.352] 7.389| 7.426 | 7.463 | 7.500 | 7.538 | 7.575 | 7.613
3.4 7.688| 7.725] 7.763 | 7.801 | 7.839 ) 7.877 | 7.915 | 7.953 | 7.992
3.5(8068|8107§8145]8.184 | 8.223 | 8.261 | 8.300 | 8.339 | 8.378
8.6 (8456|8495 8.535 | 8.574 | 8.613 | 8.653 | 8.602 | 8.732 | 8.772
3.7)8851| 8801 8931]8.971]9.0119.051|9.002] 9.132 | 9.172
3.8)9.253]0.294 | 9.335]9.376 | 9.416 | 9.457 | 9.408 | 9.539 | 9.580
8.979663]9.704|9.746 | 9.787 1 9.829 | 9.870 | 9.912 [ 9.954 | 9.996
4.0 110.08 |10.12 |10.16 |10.21 [10.25 [10.29 |10.33 {10.38 {10.42
4,1110.50 [10.55 |10.59 [10.63 [10.67 [10.72 |10.76 |10.80 |10.85
4.%2110.93 [10.98 [11.02 (11.06 |11.11 J11.156 |11.19 [11.24 [11.28
4,3 (11.37 {11.41 [11.46 |11.50 [11.55 |11.50 [11.64 |11.68 |11.73
4.4 |11.81 [11.86 [11.90 [11.95 |11.99 [12.04 [12.08 [12.13 [12.17
4.5 (12.27 {12.31 [12.36 [12.40 [12.45 [12.49 [12.54 [12.50 [12.63
4.6 112.72 112.77 {12.82 |12.86 |12.91 |12.95 [13.00 [13.05 {13.09
4.7 (13.19 (13.23 [13.28 ]13.33 [13.38 [13.42 |13.47 [13.52 [13.56
4,8 113.66 |13.71 (13.75 [13.80 |13.85 (13.90 (13.94 [13.99 |14.04
4.9 1414 (14.18 |14.23 (14.28 [14.833 |14.38 |14.43 [14.47 |14.52
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Table 61.—Five-thirds powers of numbers—Continued

Number | .00 .01 .02 .03 .04 .05 .06 .07 .08 .08
5.0 14.62)14.67 1 14.72 ) 14.77 | 14.82 | 14.86 | 14.91 | 14.96 | 15.01 | 15.06
5,111511|15.16 | 15.21 | 15.26 | 15.31 | 15.36 | 15.41 | 15.46 | 15.51 { 15.56
5,2 {15.61 | 15.66 | 15,71 | 15.76 | 15.81 | 15.86 | 15.91 | 15.96 | 16.01 | 16.06
5.3 116.11 16.16 | 16.21 | 16.26 | 16.31 | 16.37 | 16.42 | 16.47 | 16.52 | 16.57
5.4116.62)16.67 | 16.72 | 16.78 | 16.83 { 16.88 | 16.93 | 16,98 | 17.03 | 17.09
5.5 (17.14 [ 17.19 | 17.24  17.29 | 17.35 [ 17.40 | 17.45 [ 17.50 | 17.55 | 17.61
5.6)17.66117.71 117.76  17.82 | 17.87 | 17.92 | 17.98 | 18.03 | 18.08 | 18.14
5.7(1819|18.24|18.29|18.35 | 18.40 | 18.45 | 18.51 | 18.56 | 18.62 | 18.67
5.8 (18.72]118.78 | 18.83 1 18.88 | 18.94 | 18.99 | 19.05 | 19.10 | 19.16 | 19:21
5.9]19.26 1 19.32  19.37 | 19.43 | 19.48 | 19.54 | 10.59 | 19.65 | 19.70 | 19.76
6.0 10.81 ( 10.87 | 19.92 | 19.98 | 20.03 | 20.09 | 20.14 | 20.20 | 20.25 | 20.31
6.1 ] 20.36 | 20.42 | 20.48 | 20.53 | 20.59 | 20.64 | 20.70 | 20.76 | 20.81 | 20.87
6.2120.92)2008121.0421.00[21.15(21.21 | 21.26 | 21.32 | 21.38 | 21.43
6.3]21.49121.55121.60(21.66f21.72(21.77 21.83 | 21.89 | 21.95 | 22.00
6.4)22.06 22122218 22.23 (22,29 22.35 | 22.41 | 22,47 | 22.52| 22.58
6.5122.64 §22.70 | 22.76 | 22.81 | 22.87 | 22.93 | 22.99 | 23.05 | 23.11 | 23.16
6.6 ]23.22|23.28 | 23.34 | 23.40 | 23.46 | 23.52 | 23.58 | 23.63 | 23.69 | 23.75
6.7123.81)23.8723.93123.99|2405124.11]24.17)24.23]24.29] 24.35
6.8 |24.41|24.47 | 24.53 | 24.50 [ 24.65 | 24.71 | 24.77 | 24.83 | 24.80 | 24.95
6.9 ]2501)2507)2513]2519 (2525|2531 (2537|2543 | 25.49 | 25.55
2.0 2562} 25.68 | 25.74 | 25.80 | 25.86 | 25.92 | 25.98 | 26.04 | 26.10 | 26.17
7.126.23126.29|26.35126.41 | 26.47 | 26.54 | 26.60 | 26.66 | 26.72 | 26.78
7.2 | 26.85]26.91 | 26.97 | 27.03 | 27.10 | 27.16 | 27.22 | 27.28 | 27.35 | 27.41
9.3|27.47|27.5327.60 | 27.66 | 27.72 | 27.79 | 27.85 | 27.91 | 27.97 | 28.04
7.4 (28.10 (28,16 | 28.23 | 28.29 | 28.35 | 28.42 | 28.48 | 28.55 | 28.61 | 28.67
7.5 |28.74 | 28.80 | 28.86 | 28.93 | 28.99 | 29.06 | 29.12 | 29.19 | 29.25 | 29.31
7.6 29.38 | 20.44 | 20.51 | 29.57 | 29.64 { 29.70 | 29.77 | 29.83 | 29.90 | 29.96
7.7130.03 | 30.09 { 30.16 { 30.22 | 30.29 | 30.35 | 30.42 | 30.48 | 30.55 | 30.61
7.8 1 30.68 | 30.74 | 30.81 | 30.87 | 30.94 | 31.01 | 31.07 | 31.14 | 31.20 | 31.27
7.9 | 31.34 [ 31.40 | 31.47 { 31.53 | 31.60 | 31.67 | 31.73 | 31.80 | 31.87 | 31.93
8.0 (32.00|32.07 | 32.13 | 32.20 | 32.27 | 32.33 | 32.40 | 32.47 | 32.54 | 32.60
8.132.67 | 32.74 | 32.80 | 32.87 | 32.94 | 33.01 | 33.07 { 33.14 | 33.21 | 33.28
8.2 133.34 | 33.41 | 33.48 | 33.55 | 33.62 | 33.68 | 33.75 | 33.82 | 33.89 | 33.96
8.3 134.0234.09 | 34.16 | 34.23 | 34.30 | 34.37 | 34.44 | 34.50 | 34.57 | 34.64
8.4 {34.71 | 34.78 | 34.85 | 34.92 | 34.99 { 35.06 | 35.13 | 35.19 | 35.26 | 35.33
8,5 | 35.40 | 35.47 | 35.54 | 35.61 | 35.68 | 35.75 | 35.82 | 35.89 | 35.96 | 36.03
8.6 ]36.10 | 36.17 | 36.24 | 36.31 | 36.38 | 36.45 | 36.52 | 36.59 [ 36.66 | 36.73
8.7136.80 | 36.87 | 36.94 | 37.01 { 37.08 | 37.15 | 37.23 | 37.30 | 37.37 | 37.44
8,8 |37.51137.58 (37.65(37.72137.79 | 37.87 | 37.94 | 38.01 [ 38.08 | 38.15
8.9 |38.22 38,29 |38.37 | 38.44 | 38.51 | 38.58 | 38.65 | 38.72 | 38.80 | 38.87
9.0 13804 139.01 |39.0939.16 | 39.23 | 39.30 | 39.37 | 39.45 | 39.52 | 39.59
9.1139.66|39.74 1 39.81 | 39.88 ( 39.96 | 40.03 | 40.10 | 40.17 | 40.25 | 40.32
9,2 | 40.39 | 40.47 | 40.54 | 40.61 | 40.69 | 40.76 | 40.83 | 40.91 | 40.98 | 41.05
9.3 )41.13 [ 41.20 | 41.28 | 41.35 | 41.42 | 41.50 | 41.57 | 41.65 | 41.72 | 41.79
9.4 | 41.87 | 41.94 | 42.02 | 42.09 | 42.17 | 42.24 | 42.31 | 42.39 | 42.46 | 42.54
9.5 142.61 ) 42.60 | 42.76 | 42.84 | 42.01 | 42.99 | 43.06 | 43.14 | 43.21 | 43.29
9.6 | 43.36 ( 43.44 | 43.51 | 43.50 | 43.66 | 43.74 | 43.82 | 43.89 | 43.97 | 44.04
9,7 44.12 ) 44.19 | 44.27 | 44.35 | 44.42 | 44.50 | 44.57 | 44.65 | 44.73 | 44.80
0,8 | 44.88 | 44.96 | 45.03 | 45.11 | 45.18 | 45.26 | 45.34 | 45.41 | 45.49 | 45.57
9.9 )| 4564 | 45,72 | 45.80 | 45.88 | 45.95 | 46.03 | 46.11 | 46.18 | 46.26 | 46.34




278

HYDRAULIC AND EXCAVATION TABLES

Table 61.—Five-thirds powers of numbers—Continued

Number| .60 o1 02 03 H4 05 .08 07 08 0
10,0 | 46.42 | 46.49 | 46.57 | 46.65 | 46.73 | 46.80 | 46.88 | 46.08 | 47.04 ( 47.11
10.1 | 47.19 1 47.27 | 47.35{ 47.43 | 47.50 | 47.58 | 47.66 | 47.74 | 47.82 | 47.80
10.2 | 47.97 | 48.05| 48.13 | 48.21 | 48,20 | 48.37 [ 48.44 1 48.52 | 48.60 | 48.68
10,3 | 48.76 | 48.84 | 48.92 | 40.00 | 49.08 | 49.15 | 49.23 | 49,31 | 49.39 | 49.47
10,4 | 49.55 | 49.63 | 49.71 | 40.79 | 40.87 | 40.95 | 50.03 | 50.11 | 50.19 | 50.27
10,5 | 50.36 | 50.43 | 50.51 | 50.59 | 50.67 | 50.75 | 50.83 | 50.91 | 50.99 | 51.07
10,8 51.15 | 51.23 | 51.31 | 51.39 | 51.47 | 51.56 | 51.63 1 51.71 | 51.79 1 61.88
10.7 | 51.96 | 62.04 | 52.12 | 52.20 | 52.28 | 52.36 | 52.44 | 62.52 | 52.61 | 52.69
10.8 | 52.77 ] 52.85 | 52.93 | 53.01 | 53.09 | 53.18 | 53.26 | 53.34 | 53.42 | 53.50
10,9 | 53.59 | 53.67 | 53.75 | 53.83 | 53.91 | 54.00 | 54.08 | 54.16 | 54.24 | 54.32
11,0 54.41 | 54.49 | 54.57 | 54.65 | 54.74 | 564.82 | 54.90 | 54.99 | 55.07 | 55.15
11.1] 55.23 | 55.32 | 55.40 | 55.48 | 55.57 { 55.66 | 55.73 | 65.82 | 55.90 | 55.98
11,2 | 56.07 | 56.15 | 56.23 | 56.32 | 56.40 | 56.48 | 56.57 | 56.65 | 56.73 | 56.82
11.3 | 56.90 | 56.99 | 57.07 | 57.15 | 57.24 | 57.32 ] 57.41 | 57.49 | 57.58 | b57.66
11.4 | 57.74 | 57.83 | 57.91 | 58.00 | 58.08 | 58.17 | 58.25 | 58.34 | 58.42 | 68.51
11.5 | 58.59 1 58.68 | 58.76 | 58.85 | 58.93 | 59.02 | 59.10 ] 50.10 | 50.27 | 59.36
11,6 | 59.44 | 59.53 | 59.61 | 59.70 | 59.78 | 59.87 | 50.96 | 60.04 | 60.13 | 60.21
11,7 ] 60.30 | 60.38 | 60.47 | 60.56 | 60.64 | 60.73 | 60.82 | 60.90 | 60.99 | 61.07
11.8 | 61.16 ] 61.25 1 61.33 | 61.42 | 61.51 | 61.50 | 61.68 | 61.77 | 61.85 | 61.94
11,9 | 62.03 | 62.11 | 62.20 | 62.20 | 62.37 | 62.46 | 62.55 | 62.64 | 62.72 | 62.81
12.0 1 62.90 | 62.99 | 63.07 | 63.16 | 63.25 | 63,34 | 63.42 | 63.51 | 63.60 | €3.69
12,1 63.77 | 63.86 | 63.905 | 64.04 | 64.13 | 64.21 | 64.30 | 64.39 | 64.48 | 64.57
12.2 | 64.65 | 64.74 | 64.83 | 64.92 | 65.01 | 65.10 | 65.19 | 65.27 | 65.36 | 65.45
12,31 65.54 | 65.63 | 65.72 ] 65.81 | 65.90 | 65.98 | 66.07 { 66.16 } 66.25 | 66.34
12.4 ; 66.43 ] 66.52 | 66.61 | 66.70 | 66.79 | 66.88 | 66.97 | 67.06 | 67.15| 67.24
12.5 | 67.33 | 67.42 | 67.51 | 67.60 | 67.60 | 67.78 | 67.87 | 67.06 | 68.05 | 68.14
12.6 ! 68.23 | 68.32 | 68.41 | 68.50 | 68.50 | 68.68 | 68.77 | 68.86 | 68.95 | 69.04
12.769.13 1 60.22§ 69.31 1 69.40 | 69.40 | 69.59 | 69.68 | 69.77 | 60.86 | 69.95
12.8 | 70.04 | 70.13 { 70.22 | 70.31 | 70.41 | 70.50 | 70.59 } 70.68 | 70.77 | 70.86
12.9170.95]71.05 | 71.14 | 71.23 | 71.32 | 71.41 | 71.51 | 71.60 [ 71.60 | 71.78
13,0 | 71.87 | 71.97 ] 72.06 | 72.15 | 72.24 [ 72.34 | 72.43 | 72.52 | 72.61 | 72.71
13.1 | 72.80 | 72.89 | 72.98 | 73.08 | 73.17 | 73.26 { 73.35 | 73.45 | 73.54 | 73.63
13.2 | 73.73 | 73.82 | 73.91 | 74.01 | 74.10 | 74.19 | 74.29 | 74.38 | 74.47 | 74.57
13,3 | 74.66 | 74.75 | 74.851 74.94 | 75. 75.13 | 75.22 | 75.32 | 75.41 | 75.50
13,4 | 75.60 | 75.69 | 75.79 | 75.88 | 75.97 | 76.07 | 76.16 | 76.26 | 76.35 | 76.45
13.5 | 76.54 | 76.63 | 76.73 | 76.82 | 76.92 | 77.0L | 77.11 | 77.20{ 77.30 | 77.39
13.6 | 77.49 | 77.58 | 77.68 } 77.77 | 77.87 | 77.96 | 78.06 | 78.15 | 78.25 | 78.34
13.7|78.44 | 78.53 [ 78.63 | 78.73 | 78.82 | 78.92 | 79.01 { 79.11 |} 79.201 79.30
13,8 | 79.40 | 79.49 | 79.59 | 79.68 | 79.78 | 79.88 | 79.97 | 80.07 | 80.16 | 80.26
13.9 | 80.36 | 80.45 | 80.55 | 80.65 | 80.74 | 80.84 | 80.94 | 81.03 | 81.13 | 81.23
14,0 | 81.32 | 81.42 | 81.52 | 81.61 | 81.71 | 81.81 | 81.00 | 82.00 | 82.10 | 82.20
14.1182.20|82.30 | 82.49 | 82.50 | 82.68 | 82.78 | 82.88 | 82.98 | 83.07 | 83.17
14.2 | 83.27 1 83.37 | 83.46 | 83.56 | 83.66 | 83.76 | 83.86 | 83.95 | 84.05 | 84.15
14,3 | 84.25 [ 84.35| 84.44 ] 84.54 | 84.64 | 84.74 | 84.84 | 84.94 | 85.04 | 85.13
14,4 | 85.23 | 85.33 | 85.43 | 85.53 | 85.63 | 85.73 | 85.82 | 85.92 | 86.02 | 86.12
14.5 | 86.22 { 86.32 | 86.42 | 86.52 | 86.62 | 86.72 | 86.82 | 86.92 | 87.02 | 87.11
14,6 | 87.21 | 87.31 | 87.41 | 87.51 | 87.61 | 87.71 | 87.81 | 87.91 | 88,01 | 88.11
14,7 | 88.21 | 88.31 | 88.41 | 88.51 | 88.61 | 88.71 | 88.81 | 88.91 | 89.01 | 80.11
14,8 | 89.21 | 89.32 | 89.42 | 89.52 | 89.62 | 89.72 | 89.82 | 89.92 | 80.02 | 90.12
14.9 1 90.22 | 90 32 | 90.42 | 90.52 | 90. 90.73 | 90.83 | 90.93 | 91.03 | 91.13
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Table 61.—Five-thirds powers of numbers—Continued

Number| .00 ( ,01 | 02 | 03 | 04 | .05 | 06 | .07 | ,08 | .09

64| 01.74 [ 01.84 | 01,04 | 02.05 | 92.15
.66 1 02.76 | 92.86 | 92.96 | 93.06 | 93.17
.68 | 93.78 | 93.88 | 93.99 | 94.09 | 94.19

71 194.811904.91 9501190512} 9522

74| 06.84 | 95.94 | 96.05 | 96.15 | 96.25

7

8

8|

9.

1
4

.77 196.88 | 96.98 | 97.08 | 97.19 | 97.29
1197.92[98.02 | 98.13 | 98.23 | 98.33
(1} 98.96 | 90.07 ] 99.17 1 90.28 | 99.38

99, X . . .
15.9 [100.5 [100.6 {100.7 [100.9 [101.0 |101.1 |101.2 |i01.3 {101 4 10L. 5
0

. . .0 [102.1 1102.2 |102.3 }102.4 | 102.5
16,1 |102.7 }102.8 |102.9 [103.0 [103.1 (103.2 |103.3 {103.4 [103.5 | 103.6
16,2 |103.7 (103.8 [103.9 [104.0 [104.1 {104.3 [104.4 [104.5 [104.6 | 104.7
16.3 1104.8 1104.9 [105.0 [105.1 [105.2 [105.3 (105.4 [105.5 [105.8 | 105.8
16.4 (105.9 [106.0 [106.1 [106.2 [106.3 [108.4 (106.5 [106.6 (106.7 { 106.8

16.5 (106.9 |107.0 |107.2 1107.3 |107.4 [107.5 [107.8 (107.7 (107.8 | 107.9
16.6 /108.0 [108.1 [108.2 {108.3 |108.5 1108.6 (108.7 [108.8 [108.9 | 100.0
16.7 (109.1 |109.2 |109.3 (109.4 [109.5 [100.7 [109.8 [109.9 |[110.0 | 110.1
16,8 |110.2 1110.3 |110.4 |110.5 |110.6 [110.7 110.9 {111.0 |111.1 | 111.2
16.9 (111.3 (111.4 111.5 |111.6 |111.7 {111.8 [112.0 |112.1 12,2 | 112.3

19,0 112.4 {112.5 [112.6 |112.7 |112.8 {112.9 (113.1 [113.2 [113.3 | 113.4
179.11113.5 [113.6 [113.7 [113.8 |113.9 |114.1 [114.2 (114.3 [114.4 | 114.5
17.2 (114.6 1114.7 1114.8 [114.9 [115.1 [115.2 1153 [115.4 [115.5 | 1156
19.3 (115.7 11158 11159 (116.1 (116.2 [116.3 [116.4 {116.5 |116.6 [ 116.7
17.4 (116.8 |116.9 |117.1 (117.2 (117.3 [117.4 |117.5 (117.6 {117.7 | 117.8

17,5 1118.0 [118.1 [118.2 [118.3 [118.4 {118.5 (118.6 (118.7 [118.9 | 119.0
17.6 (119.1 1119.2 |119.3 [119.4 [119.5 (119.8 ([119.8 [119.9 [120.0 | 120.1
19.7 |120.2 (120.3 (120.4 [120.6 (120.7 [120.8 |120.9 {121.0 [121.1 | 121.2
17.8 (121.3 |121.5 }121.6 (121.7 (121.8 |[121.9 |122.0 (122.1 |122.3 | 122.4
17,9 (122.5 |122.6 [122.7 [122.8 [122.9 f123.1 |123.2 [123.3 [123.4 | 123.5

18.0 1123.6 |123.7 {123.9 |124.0 |124.1 [124.2 |124.3 |124.4 [124.5 | 124.7
18.1 (124.8 |124.9 125.0 |125.1 |125.2 |[125.4 (125.5 [125.8 |125.7 | 125.8
18,2 |125.9 1126.0 (126.2 [126.3 {126.4 |126.5 (126.6 [126.7 [126.9 | 127.0
18.8 (127.1 [127.2 |127.3 }127.4 [127.5 [127.7 |127.8 [127.9 [128.0 | 128.1
18,4 |128.2 [128.4 (128.5 |128.6 [128.7 {128.8 |128.9 (129.1 |129.2 | 120.3

18,5 [120.4 |120.5 (129.6 (129.8 [129.9 1130.0 {130.1 (130.2 }130.3 | 130.5
18,6 |130.6 [130.7 {130.8 [130.9 [131.0 |[131.2 |131.3 (131.4 {131.5 | 131.6
18,7 (131.7 1131.9 1132.0 ;132.1 (132.2 (132.3 132.5 [132.6 [132.7 | 132.8
18.8 (132.9 1133.0 ]133.2 133.3 (133.4 (133.5 [133.6 [133.7 [133.9 | 134.0
18,9 |134.1 1134.2 [134.3 [134.5 [134.6 {134.7 ([134.8 (134.9 [135.0 | 135.2

19,0 135.3 (135.4 [135.5 {135.6 (135.8 [135.9 (136.0 [136.1 (136.2 | 136.4
19,1 )136.5 (136.6 [136.7 (136.8 [137.0 (137.1 (137.2 [137.8 [187.4 ] 137.5
19,2 1137.7 (137.8 [137.9 (138.0 }138.1 (138.3 (138.4 |138.5 (138.6 | 138.7
lg. 3 1138.9 [139.0 (139.1 [139.2 [139.3 [139.5 |139.6 (139.7 [139.8 | 130.9

19,4 140.1 ]140.2 [140.3 [140.4 {140.5 [140.7 |140.8 {140.9 {141.0 | 141.2
19,5 (141.3 [141.4 [141.5 [141.6 [141.8 (141.9 [142.0 [142.1 [142.2 | 142.4
19,6 |142.5 142.6 [142.7 [142.8 1143.0 [143.1 |143.2 [143.3 (I143.5 | 143.6
19,7 [143.7 [143.8 [143.9 {144.1 [144.2 (144.3 (144.4 [144.5 [144.7 | 144.8
19.8 |144.9 |145.0 [145.2 (145.3 [145.4 [145.56 1456 [145.8 (1459 | 146.0
19,9 {146.1 (146.3 (146.4 (146.5 [146.6 [146.7 [146.9 |147.0 |147.1 | 147.2
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Table 61.—Five-thirds powers of numbers—Continued

Number| .00 o1 02 03 04 05 08 07 08
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Table 61.—Five-thirds powers of numbers—Continued

Number| .00 .01 .02 .03 .04 .05 .08 .07 .08 .09
25.0 (213.7 | 213.9 | 214.0 | 214.2 | 214.3 | 214.5 | 214.6 | 214.7 | 214.9 | 215.0
25.11215.2 ( 215.3 | 215.5  215.6 | 215.7 | 215.9 | 216.0 | 216.2 | 216.3 | 216.5
25.2 | 216.6 | 216.7 | 216.9 | 217.0 | 217.2 | 217.3 | 217.5 | 217.6 | 217.8 | 217.9
25,3 (218.0 2182121832185 (218621882189 219.0]219.2| 210.3
25,4 219.5|219.6 | 219.8 | 219.9 { 220.1 | 220.2 | 220.3 | 220.5 | 220.6 .8
25.51220.9/221.11221.2)221.41221.5]221.6]22.8] 22192221 2022
25.6 1 222.41 222.5 | 222.7 | 222.8 | 222.9( 223.1 | 223.2 | 223.4 | 228.5 | 223.7
25.71223.81224.0 | 224.1 | 224.3 | 224.4 | 224.5 | 224.7 | 224.8 | 225.0 | 225.1
25.8 | 225.3 1 2254 | 225.6 | 225.7 | 225.9 | 226.0 | 226.1 | 226.3 | 226.4 | 226.6
25.9 1 226.7 | 226.9 | 227.0 | 227.2 | 227.3 | 227.5 | 227.6 | 227.7 | 227.9| 228.0
26.0 | 228.2 | 228.3 | 228.5 | 228.6 | 228.8 | 228.9 1 229.1 | 229.2 | 220.4 | 220.5
26,11 220.71220.8 | 220.9 | 230.1 ] 230.2 | 230.4 | 230.5 | 230.7 | 230.8 | 231.0
26.2 1 231.1231.3)231.4 | 231.6 | 231.7 ] 231.9 { 232.0 ) 232.1 | 232.3 | 232.4
26.3 | 232.6 12327 | 232.9 | 233.0 | 233.2 | 233.3 [ 233.5 | 233.6 | 233.8 | 233.9
26.4 1234112342 234.4 | 234.5 | 234.7 | 234.8 | 235.0 | 235.1 | 235.3{ 235.4
26,5 | 235.5 | 235.7 | 235.8 | 236.0 | 236.1 | 236.3 | 236.4 | 236.6 | 236.7 | 286.0
26,6 1237.0 | 237.2 | 237.3 | 237.5 1 237.6 | 237.8 | 237.0 | 238.1 [ 238.2 | 238.4
26.7., 238.5 1 238.7 | 238.8 | 239.0 | 230.1 | 239.3 | 239.4 | 230.6 | 230.7 | 239.9
26,8 1 240.0 | 240.2 | 240.3 | 240.5  240.6 § 240.8 | 240.9 | 241.1 | 241.2 | 241.4
28.9 [ 241.5) 241.7 | 241.8 | 242.0 | 242.1 | 242.3 | 242.4 | 242.6 | 242.7 | 242.9
21.0 1 243.0(243.2 | 243.3 | 243.5  243.6 | 243.8 | 243.9 | 244.1 | 244.2 | 244.4
2.1 244,51 244.7 | 244.8 | 245.0 | 245.1 | 245.3 | 245.4 | 245.6 | 245.7 | 245.9
27.2 | 246.0 { 246.2 | 246.3 | 246.5 | 246.6 | 246.8 | 246.9 | 247.1 | 247.2 | 247.4
27,3 (247.5(247.7 | 247.8 | 248.0 | 248.1 [ 248.3 | 248.4 | 248.6 | 248.7 | 248.9
274 249.0249.2 | 249.3 | 249.5 | 249.6 | 249.8 | 240.9 | 250.1 | 250.2 | 250.4
27,5 250.5 | 250.7 | 250.8 | 251.0 | 251.2 | 251.3 | 251.5 | 251.6 | 251.8 | 251.9
27.6 ) 252.1 [ 252.2 | 252.4 | 252.5 ] 252.7 | 252.8 ] 253.0 | 253.1 ) 253.3 | 253.4
27,7 253.6 | 253.7 [ 253.9 | 254.0 | 254.2 | 254.4 | 254.5 | 254.7 | 254.8 | 255.0
27.8 | 255.1 | 255.3 | 255.4 | 255.6 | 255.7 | 255.9 1 256.0 | 256.2 | 256.3 | 256.5
27.9 | 256.6 | 256.8 | 257.0 | 257.1 | 257.3 | 257.4 | 257.6 | 257.7 | 257.9 | 258.0
28,0 258,21 258.3 | 258.5 { 258.6 | 258.8 | 259.0 | 250.1 | 250.3 ] 259.4 | 259.6
28.1|259.7 | 250.9 | 260.0 | 260.2 | 260.3 | 260.5 | 260.6 | 260.8 | 261.0 | 261.1
28.%2 1 261.3 | 261.4 | 261.6 | 261.7 [ 261.9 | 262.0 | 262.2 | 262.3 | 262.5 | 262.7
?8.3 | 262.8 | 263.0 [ 263.1 | 263.3 | 263.4 | 263.6 | 263.7 | 263.9 | 264.1 | 264.2
2.4 ) 264.4 ( 264.5 | 264.7 | 264.8 | 265.0 | 265.1 | 265.3 | 265.4 | 265.6 | 265.8
28,61 265.9 | 266.1 | 266.2 | 266.4 | 266.5 | 266.7 | 266.8 | 267.0 | 267.2 | 267.3
28,6 | 267.5 | 267.6 | 267.8 | 267.9 [ 268.1 | 268.3 1 268.4 | 268.6 | 268.7 | 268.9
28.7269.0 | 269.2 | 269.3 | 269.5 [ 269.7 | 269.8 [ 270.0 | 270.1 [ 270.3 | 270.4
28.8 1270.6 [ 270.8 | 270.9 | 271.1 | 271.2 | 271.4 [ 270.5 | 271.7 | 27L.8 | 272.0
28,9 | 272.2 | 272.3 | 272.5 | 272.6 [ 272.8 | 272.9 | 273.1 | 273.3 | 273.4 | 273.6
29,0 | 273.7 1 273.9 | 274.0 | 274.2 | 274.4 | 274.5 | 274.7 | 274.8 | 275.0 | 275.2
29.1275.3 1 275.5 | 275.6 | 275.8 [ 275.9 | 276.1 | 276.3 [ 276.4 { 276.6 [ 276.7
20.21276.9(277.01277.2(277.4 | 277.5 | 277.7 | 277.8 | 278.0 § 278.2 | 278.3
29,8 278.5 | 278.6 | 278.8 [ 278.9 | 279.1 | 279.3 1 279.4 | 279.6 | 279.7 | 279.9
29,4 | 280.1 [ 280.2 [ 280.4 | 280.5 | 280.7 | 280.9 | 281.0 | 281.2 | 281.3 | 281.5
20,51 281.6 ) 281.8 | 282.0 | 282.1 [ 282.3 | 282.4 | 282.6 | 282.8 | 282.9 | 283.1
20.6 | 283.2 | 283.4 | 283.6 | 283.7 [ 283.9 | 284.0 [ 284.2 | 284.4 | 284.5 | 284.7
29.7|284.8 | 285.0 | 285.2 | 285.3 | 285.5 | 285.6 | 285.8 | 286.0 | 286.1 | 286.3
29.8 1 286.4 | 286.6 | 286.8 | 286.9 | 287.1 | 287.2 1 287.4 | 287.6 | 287.7 | 287.9
20.9 [ 288.0 | 288.2 | 283.4 | 288.5 | 288.7 | 288.8 | 289.0 | 289.2 | 289.3 289.\5




282 HYDRAULIC AND EXCAVATION TABLES

Table 61.—Five-thirds powers of numbers—Continued

Number| .0 | .0 | .2 | .8 | .4 | 8] .6 | .7 | .8 ] .9
30| 20.6) 2013 202.9| 204.5| 208.1] 207.7] 2900.4] 301.0| 302.6] 304.3
31| 305.9| 307.6| 300.2| 310.9| 3125 314 2| 8158 317.5 310.2 3209
32| 3225 324.2 325.9] 397.6| 320.3 331.0] 3327 334 4| 3361 337.8
83| 3305 341.2 3429 3447 346.4] 3481 340.0 351.6( 358.3| 3551
84| 356.8) 858.6] 360.3| 362.1| 363.9) 365.6] 367.4 369.2 370.9| 3727
35| 374.5| 376.3| 378.1 379.9] 3817 383.8 385.3| 387.1 388.9] 200.7
36| 392.5 304.3| 396.1| 398.0] 300.8 401.6| 403.5 405.3| 407.1] 409.
87| 4108 4127 414.5| 416.4] 418.3 420.1] 422.0] 423.9| 425.7| 427
38 | 429.5| 431.4| 433.3| 435.2 437.1| 430.0| 4409 442.8| 444.7] 446
30| 4485 450.4] 452.4] ¢54.3] 456.2| 4581 460.1| 462.0] 4640 465,
40| 467.8 460.8| 47170 473.7] 475.7| 477.6) 479.6] 4816 483.5| 485
41| 487.5| a80.5| 401.5| 49035 495.5| 497.4| 499.4 501.4] 503.5 505.
42| 507.5| 509.5| 511.5| 513.5| 515.6] 517.6] 519.6| 521.7| 528.7] 525.
43 527.8| 520.8] 531.9] 533.9 536.0/ 538.0| 540.1| 542.2| 544.2 546,
44 | 548.4] 5505 552.5| 554.6| 556.7| 558.8| 560.9] 563.0| 565.1 567,
45| 560.3 5714 573.5 5757 577.8| 570.9) ss2.0 5es.2 686.3| sss.
46 1 500.6| 592.7| 594.8 507.0f 599.1| 601.3| 603.5 6056/ 607.8 600.
41| e12.1| 614.3 616.5) 618.6] 620.8| 623.0| 625.2] 627.4| 620.6 63l
48| 634.0| 636.2| 638.4| 640.6] 6428 6450 647.2 649.5| 6517 €53.
49| 656.1 655.4| 660.6| 662.8 665.1] 667.3] 669.6| 67L.8 6741 676.
30| 678.6] 680.9 683.1| 685.4] 687.7 602.2) 6945/ 606.8 699.
51| 7014 703.7| 706.0{ 708.3 710.6| 712.9] 715.2f 717.5 719.8 722,
82| 7244 726.8 720,10 731.4] 733.8 736.1] 738.4| 740.8| 743.1] 745.5

747.8| 750.2) 752.5| 754.9| 757.2 759.6| 762.0| 764.3| 766.7] 769.
B4 | 7715 773.9| 776.2] 778.6| 781.0 783.4| 785.8 788.2] 700.6]
85 | 795.4 797.8 s00.3) s02.7 805.1| 807.5 s09.9 s12.4] s14.8
56| 819.7| 822.1| 824.6| 827.0] 829.5 834.4 836.8] 839.3
57| 844.2 846.7| 849.2| s51.6 854.1| 856.6] 859.1| 861 6| 8641
88 | 860.1 8716 874.1| s876.6) s79.1| ss1.6| 8841 6| 880.1
59| 894.2| 596.7| 509.2] 9018 004.3| 906.8 900.4| 911.9] 9145
60 | 019.6| 022.1 924.7] 927.2 920.8 932.4| 9349 037.5 940.1
61 | 045.3| 047.8 950.41 053.00 055.6] 058.2 oe0.8] o63.4| 9660
62| o71.2 o73.8 976.5 979.1] 9817 984.3 986.9) 9so.6| 992 2
€3 | 007.5|1,000 (1,003 [1,005 (1,008 (1,011 |1,013 [1,016 |[1,019 [1,021
64 (1,024 (1,027 (1,020 (1,032 1,035 1,037 |1,040 [1,043 I1,045 [1,048
5 |1,061 1,054 [1,056 (1,050 (1,082 [1,064 [1,067 [1,070 {1,072 [1,075
6 |1,078 1,081 |1j083 [1) , 1,092 (1,004 11,097 [1,100 [1,102
611,105 1,108 {1111 (1114 |18 e 192 {12 {Li2r |11
68 1,133 1,136 (1,138 [1,141 [1,144 [1147 [1)150 |1,152 1,155 |1,158
89 (1,161 [1,164 [1,166 [1, 169 [1,172 [1)175 (1,178 {1,180 (1,183 |1,186
11,189 1,102 11,195 [1,197 1,200 1,203 |1,208 |1,200 |1, 212 |1, 215
71 |1,217 (1,220 |1;223 (1,226 [1,220 1,232 (1,235 [1,237 (1,240 1]
72 (1,246 1,240 |1,252 (1,255 [1,258 {1,261 (1,263 |L 266 (1,260 |1,272
98 11,275 11,278 11,281 (1,284 |1, 287 (1,200 1,208 1,206 |1,208 [1,301
% 1,304 |1,307 |1,310 |1,313 (1,316 [1,319 (1,322 [1,325 [1,328 |1,331
511,334 (1,337 1,340 1,343 |1,346 1,340 [1,352 l1,355 1,358 (1,361
6 |1,38¢ 1,367 |1,370 (1,373 [1,376 1,379 [1382 |r.385 |1 1,301
771,394 [1,307 1,400 |1, 408 (1,406 |1, 409 |1, 412 {1,415 |1,418 [1,421
98 11,424 1,427 11,430 |1,433 |1,436 |1430 (L 442 |1, 1,448 |1, 451
L4584 1,458 [1,461 |1, 464 |1,467 [1,470 |1,473 |1, 476 |1,479 |1,482
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Table 61.—Five-thirds powers of numbers—Continued

Number| .0 d 3 3 l o4 | 5 S| g 8 K]
80 1,501 1,504 1,510 1,513
81 1,632 1535 1,541 1,545
82 1,563 1, 567, 1,573 157
83 1,505 1,598 1,608 1,608
84 1,627 1630 1,637 1,640
] 1,650 1,663 1,660 1,672
86 1,692 1,695 1,702 1,705
87 1,725 1,798 1,734) 1,738
8 1,758 1,761 1,767 17711
8 1,791 1,794 1,801 1,804
90 1,824 1,828 1,834 1,838
1 1,858 1861 1,868 1,872
2 1,802 1,895 1,002 1,906
3 1,026 1 930 1,936 1,940
1 1,061 1964 1,07 1,074
95 1,095 1,999 2,000 2,000
9 2,030 2034 2,041 2044
9 2,065 2 069 2,076 2,080
98 2,101 2104 2,112 2115
9 2,137 2 140 2,147 2,151
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Table 62.—Four-thirds powers of numbers

Number | .00 o1 02 03 04 05 08 A7 08 .08
0.0 | 0.0000] 0.0022( 0.0054| 0.0093| 0.0137| 0.0184| 0.0235] 0. 0288 0. 0345/ 0. 0403
0.1 | .0464) .0527| .0592 .0659 .0727| .0797| .0869| .o0042| . 1016( . 1092
0.2 | .1170f .1248 .1328| .1409| .1491| .1575| .1659] .1745 . 1832( . 1920
0.3 | .2008| .2008 .2180| .2280| .2373 .2467] .2s61] . 2658 . 2752, 2849
0.4 | .2047, .3046] .3145] .3246| .3347| .3448| .3551| .3654) .3758 .3863
0,51 .39601 .4075 4182 .49801 .4397] 4506 .4616] .4726| .4837 . 4948
0.6 .5061 .5173 .5287| .54011 .5515| .5631| .5746| .5863| .5080| .6097
0.9 | .6215 .6334] .6453| .6573| .6603 .6814] .6036| . 7058| .7180| .7303
0.8 | .7427] .7551| 7675 .7800| .7926 .8052] .8178| . 8305| .8433! .8561
0.9 | .8689| .8818/ .8948 .9078{ .9208 .9330| .9470] . 9602 .9734| .90867
10(1.000| 1013|1027 | 1.040 | 1.054 | 1.067 | 1.081 | 1 094 | 1,108 | 1.122
L1 1136|1149 1.163 | 1177 | 1.191 | 1.205 | 1.219 | 1.233 | 1 247 1 1. 261
L2 (1275|1280 1.304 { 1.318 | 1.332 | 1.347 | 1.361 | 1.375 | 1 390 | 1404
1,8 1.41911.433 [ 1.448 | 1.463 § 1.477 | 1.492 1 507 | 1522 | 1.586 | 1. 551
1,4 1.566 | 1.581 | 1.506 | 1.611 | 1.626 | 1641 { 1 656 | 1.671 | 1.687 | 1.702
L5| 1717|1732 | 1.748 [ 1.763 | 1.778 [ 1.704 | 1.809 1.825 | 1.840 | 1. 856
1,6 | 1.871 | 1.887 [ 1.903 | 1.918 | 1.934 | 1.950 | 1.966 | 1. 981 | 1.997 1 2.013
17120202045 (2061 {2077]2003]| 2109 2125 2 141 2.157 | 2.173
L812190] 2. 2,222 { 2.238 | 2,255 | 2.271 | 2.287 | 2.304 | 2.320 | 2.337
19235023702 2403 1 2.420 | 2.436 | 2.453 [ 2.470 | 2. 486 | 2. 503
202522537 (255325702587 2604 | 2.621 | 2. 638 | 2.655 | 2.672
2.112.680|2706|2723)2.741|2758|2775) 2.792 | 2.809 | 2.827 2.844
2.2 128612879 | 2896|2013 (2031|2048 2.966 | 2.983 { 3.001 3.018
2.3 13.036|3.054 3071|308 [ 3107|3124 31423160 | 3.178 3.195
2.4 18.213]3.231 |3.249 | 3.267 | 3.285 | 3.303 | 3.321 | 3.339 | 3.357 3.376
2.5 (3393 |3.411{3.4 3.447 | 3.466 | 3.484 | 3.502 | 8.520 { 3.530 | 3. 557
2.6 (3.575 | 3.504 | 3.612 | 3.630 | 3.649 | 3.667 | 3.686 | 3. 704 | 3.723 | 3.741
2.913.760 3.778 | 3.797 [ 3.815 | 3.834 [ 3.853 | 3.871 | 3.890 3.909 | 3.928
2.813.046 | 3.965 | 3.984 | 4.003 | 4.022 | 4.041 | 4.060 | 4.079 | 4 098 | 4. 117
2.9 (4136 |4.155 [ 4.174 | 4.193 { 4.212 | 4,231 { 4.250 | 4. 269 | 4 288 | 4.308
8,0]4.327|4.346 | 4.365 | 4.385 | 4.404 | 4.423 | 4.443 | 4. 462 | 4. 481 | 4, 501
8,11 4.520 | 4.540 | 4.559 | 4. 579 | 4.598 | 4.618 | 4.637 | 4. 657 | 4.676 | 4. 696
3,2 (4.716 | 4.735 [ 4.755 | 4.775 | 4.794 | 4.814 | 4.834 | 4.854 | 4 873 | 4.893
3,3 |4.913]4.933)4.953)4.973|4.993 ) 5.013 | 5.033 | 5.053 | 5.073 | 5.003
8,4)5.113 | 5133 | 5,153 | 5.173 } 5.193 | 5.213 ) 5.233 | 5. 253 15,274 | 5.204
8.5 (5.314 | 5.334 | 5.855 | 5.375 | 5.395 | 5.415 | 5.436 | 5.456 5. 477 | 5. 497
8.8 5.517 1 5.538 | 5.558 | 5.579 | 5.500 | 5.620 | 5.640 | 5.661 | 5.682 | 5. 702
3.7|5.723 | 5.743 | 5.764 | 5.785 | 5.805 | 5.826 | 5.847 | 5.868 5.888 | b.
3.815.930 | 5951|5972 |5.992 | 6.013] 6.034 | 6.055 | 6.076 | 6. 097 £ 6.118
3.916.139 | 6.160 | 6.181 | 6.202 | 6.223 | 6.244 | 6.265 | 6. 286 | 6. 307 | 6.328
4.016.350 { 6.371 | 6.302 | 6.413 | 6.434 | 6.456 | 6.477 | 6. 498 | 6.519 | 6. 541
4,1]6.5626.583 | 6.605]6.626(6.648 | 6.669 | 6.690 | 6.712 | 6.733 8. 755
4,2)6.776 | 6.798 1 6.819 | 6.841 | 6.863 | 6.884 | 6.906 | 6.927 | 6.949 | 6. 971
4.316.992|7.014 | 7.036 | 7.057 | 7.079 | 7.101 | 7.123 | 7.145 | 7.166 | 7. 188
4.4)7.210|7.232 | 7.254 | 7. 276 7.319  7.341 | 7.363 | 7.385 | 7.407
45174201 7.451 | 7.473 | 7.405 | 7.518 | 7.540 | 7.562 | 7.584 | 7.606 | 7. 628
4.6 17,650 | 7.672 | 7.695 | 7.717 | 7.739 | 7.761 | 7.784 | 7.806 | 7.828 | 7.850
4.917.873(7.895 | 7.918 | 7.940 | 7.962 | 7.985 | 8.007 | 8.030 | 8. 052 { 8,074
481809718119 )8 142 [8.164 {8,187 | 8.210 | 8.232 { 8.255 | 8.277 | 8 300
4.918.323 183458368 | 8.301 | 8.413 | 8.436 | 8.459 | 8.482 [ 8. 504 | 8. 527
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Table 62.—Four-thirds powers of numbers—Continued

Number| .00 01 02 03 04 05 A8 07 08 09
5.0 | 855085738506 |8.618 | 8.641 | 8. 8.687 | 8.710 1 8.733 | 8.758
5.11 8779|8802 8825 8848 | 8.871 | 8.894 | 8.917 | 8. 8.963 | 8.986
5.2(9.009 }9.032 | 9.055 [ 9.078 1 9.101 | 9.125  9.148 | 9.171 | 9.194 | 9.217
5.3(90.24119.264 | 9.287 | 9.310 | 9.334 | 6.357 | 9.380 | 0.404 | 9.427 | 9.450
5.419.474 |1 9.497 | 0.521 | 9.544 | 9.568 | 9.591 | 9.614 | 9.638 | 9.661 | 9.685
5.59.708 | 0.732 | 9.756 | 9.779 | 9.803 | 9.826 | 9.850 | 9.874 | 9.807 | 9.921
5.6 |9.945( 9.968 | 9.992 | 10.02 | 10.04 | 10.06 [ 10.09 { 10.11 | 10.13 | 10.16
5.7(10.18 [ 10.21 | 10.23 | 10.25 | 10.28 | 10.30 | 10.33 ] 10.35 | 10.37 | 10.40
5.8 | 10.42 | 10.44 | 10.47 | 10.49 | 10.52 { 10.54 | 10.56 | 10.59 | 10.61 | 10.64
59| 10.66 | 10.69 | 10.71 | 10.73 | 10.76 | 10.78 | 10.81 | 10.83 | 10.85 | 10.88
6,0 10.90 | 10.93 | 10.95 | 10.98 | 11.00 | 11.02 | 11.05 | 11.07 | 11.10 | 11.12
6.1111.15|10.17 [ 11.19 1 11.22 | 11.24 [ 11.27 | 11.20 | 11.32 | 13.34 | 11.37
6.2 | 11.39  11.41 { 11.44 [ 11.46 { 11.49 | 11.51 | 11.54 | 11.56 | 11.50 | 11.81
6.3|11.64 ) 11.66 | 11.68 | 11.71 [ 11.73 | 11.76 | 11.78 | 11.81 | 11:83 { 11.86
6.4 11,88 11.91{11.93 | 11.96 | 11.98 | 12.01 { 12.03 | 12.06 | 12.08 | 12.11
6.5|1213(12.16 | 12.18 | 12.21 {12.23 | 12.26 | 12.28 | 12.31 | 12.33 | 12.38
6.6 | 12338 | 12.41 | 12.43 | 12.46 [ 12.48 | 12.51 [ 12.53 | 12.56 | 12.58 | 12.81
6.7 12.63 | 12.66 | 12.68 | 12.71 1 12.73 { 12.76 | 12.78 | 12.81 | 12.83 | 12.86
6.8 | 12.88 | 12.91 | 12.93 | 12.96 1 12.98 { 13.01 | 13.03 | 13.06 | 13.09 | 13.11
8.9 13.14113.16 | 13.19 | 13.21 { 13.24 { 13.26 | 13.20 | 13.31 | 13.34 | 13.37
9.0 13.30  13.42 | 13.44 | 13.47 1 13.49 | 13.52 | 13.54 | 13.57 | 13.59 | 13.62
7.1|13.65|13.67  13.70 | 13.72 [ 13.75 [ 13.77 | 13.80 | 13.83 | 13.85 | 13.88
7.2 13.90 | 13.93 | 13.95 | 13.98 | 14.01 | 14.03 | 14,06 | 14.08 { 14.11 | 14.14
7.314.16 | 14.19  14.21 | 14.24 | 14.26 | 14.20 | 14.32 | 14.34 { 14.37 | 14.39
7.4 14.42 | 14.45 | 14.47 | 14.50 | 14.52 | 14.65 | 14.58 | 14.60 | 14.63 | 14.65
7.5 14.68 | 14.71 | 14.73 | 14.76 | 14.79 | 14.81 | 14.84 | 14.86 | 14.89 | 14.92
7.6 | 14.94 | 14,97 | 14.99 | 15.02 [ 15.05 | 15.07 | 15.10 | 15.13 | 15.15 | 15.18
7.7115.21)15.23| 15.26 | 15.28 | 15.31 | 15.34 | 15.36 | 15.39 | 15.42 | 15.44
9.8 | 15.47 | 15.50 | 15.52 | 15.55 | 15.57 | 15.60 | 15.63 | 15.65 | 15.68 { 15.71
9.9(15.73 | 15.76 [ 15.79 | 15.81 | 15.84 | 15.87 | 16.80 | 15.92 | 15.95 | 15.97
8.0 16.00| 16.03 { 16.05 | 16.08 { 16.11 | 16.13 | 16.16 | 16.19 | 168.21 | 16.24
8,1]116.2716.29 | 16.32 | 16.35 | 16.37 | 16.40 | 16.43 | 16.45 | 16.48 | 16.51
8,2 | 16.54 | 16.56 | 16.59 | 16.62 | 16.64 | 16.67 | 16.70 { 16.72 | 16,75 | 16,78
8,3 | 16.80 | 16.83 | 16.86 | 16.89 | 16.91 | 16.94 | 16.97 | 16.99 | 17.02 | 17.05
8,4 (1708 (17.10 | 17.13 | 17.16 | 17.18 | 17.21 {17.24 | 17.27 | 17.29 | 17.32
8,5 (17.85| 17.37 ( 17.40 | 17.43 [ 17.46 | 17.48 | 17.51 | 17.54 | 17.57 | 17.50
8.6 17.62(17.656 | 17.67 | 17.70 | 17.73 | 17.76 | 17.78 | 17.81 17.87
8,7117.89 | 17.92 | 17.95 { 17.98 | 18.00 | 18.03 | 18.06 | 18.09 | 18.11 | 18.14
8.8 (18,17 18.20 | 18.22 | 18.25 | 18.28 | 18.31 | 18.33 | 18.36 | 18.30 | 18.42
8.9 | 18.44 | 18.47 | 18.50 | 18.53 | 18,55 | 18.58 | 18.61 | 18.64 | 18.67 | 18.60
9.0 |18.72|18.75 [ 18.78 | 18.80 { 18.83 | 18.86 | 18.89 | 18.92 ( 18.94 | 18,97
9.1(19.0010.03110.05]10.08119.11 | 190.14 | 19.17 | 19.19 | 19.22 | 19.25
9.2 (10.281.10.31 ( 19.33 | 19.36 | 10.39 | 19.42 | 10.45 | 19.47 | 19.50 | 19.53
9.3|19.56 | 19.59 | 19.61 | 19.64 | 19.67 | 19.70 | 10.73 | 19.75 | 19.78 | 19.81
9.4 10.84 | 10.87 | 19.80 | 10.92 | 19.95 | 19.98 | 20.01 | 20.04 | 20.06 | 20.09
9,520,121 20.15 | 20.18 | 20.20 { 20.23 | 20.26 20.32 1 20.35 | 20.37
9.8 20.40 [ 20.43 | 20.46 | 20.49 | 20.52 | 20.54 | 20.57 | 20.60 | 20.63 | 20.68

20.60 | 20.72 | 20.74 | 20.77 | 20.80 | 20.83 .86 | 20.89 | 20.01 | 20.94
20.97 | 21.00 | 21.03 { 21.06 | 21.09 | 21.11 | 21.14 | 21.17 | 21.20 { 21.23
21.26 | 21.20 | 21.31 | 21.34 | 21.37 | 21.40 | 21.43 | 21.46 | 21.49 | 21.52
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Number | .00 o o2 03 04 05 68 07 08
10,0 | 21.54 | 21.57 | 21.60 | 21.63 | 21 21.69 | 21.72 | 21.75 | 20.77
10,1  21.83 | 21.86 | 21.89 | 21.92 | 21.95 | 21.98 | 22.01 { 22.03 | 22.06
10,2 122.12 | 22.15 | 22.18 | 22.21 | 22.24 | 22.27 | 22.20 | 22.32 | 22.35
10,3 | 22.41 | 22.44 | 22.47 3 22.53 | 22.56 | 22.58 | 22.61 { 22.64

.4 | 22.70 1 22.73 | 22.76 | 22.79 | 22.82 | 22.85 [ 22.88 | 22.90 | 22.93
10,5 | 22.99 | 23.02 | 23.05 | 23.08 | 23.11 | 23.14 | 23.17 | 23.20 | 23.23
10,6 | 23.28 | 23.31 | 23.34 | 23.37 | 23.40 | 23.43 | 23.46 | 23.49 | 23.52
10,7 | 23.58 | 23.61 1 23.64 | 23.67 | 23.70 ) 23.73 | 23.75 | 23.78 | 23.81
10,8 | 23.87 1 23.90 | 23.93 | 23.96 | 23.99 | 24.02 | 24.05 | 24.08 | 24.11
10,9 | 24.17 | 24.20 | 24.23 | 24.26 | 24.20 | 24.32 | 24.35 | 24.37 | 24.40
11,0 | 24.46 | 24.49 | 24.52 | 24.56 | 24.58 | 24.61 | 24.64 | 24.67 | 24.70
10,1 (2476 | 24.79 | 24.83 | 24.86 | 24.88 | 24.91 | 24.94 | 24.97 | 25.00
11,2 1 25.06 | 25.09 | 25.12 | 25.15 | 25.18 | 25.21 | 25.24 | 25.27 | 25.30
11.3 | 25.36 | 25.39 | 25.42 | 25.45 | 25.48 | 25.51 | 25.54 | 25.57 { 25.60
11,4 | 25.66 | 25.69 | 25.72 | 25.75 | 25.78 | 25.81 | 25.84 | 25.87 | 25.90
11,5 | 25.96 | 25.99 | 26.02 | 26.05 | 26.08 | 26.11 | 26.14 | 26.17 | 26.20
11,6 | 26.26 | 26.29 | 26.32 | 26.35 | 26.38 { 26.41 | 26.44 | 26.47 | 26. 50
11,7 | 26.56 | 26.59 | 26.62 | 26.65 | 26.68 | 26.71 | 26.74 | 26.77 | 26.80
11,8 | 26.86 ( 26.89 | 26.93 | 26.96 | 26.99 | 27.02 | 27.05 | 27.08 | 27.11
14,9 [ 27.17  27.20 | 27.23 | 27.26 | 27.29 | 27.32 { 27.35 | 27.38 | 27.41
12,0 | 27.47 | 27.50 | 27. 27.56 | 27.60 | 27.63 | 27.66 | 27.69 | 27.72
12.1 | 27.78 1 27.81 | 27.84 | 27.87 | 27.90 [ 27.93 | 27.96 | 27.99 | 28.02
12.2 | 28.00 28.12 | 28.15 | 28.18 | 28.21 24| 28.27 ] 28.30 | 28.33
12.8 ( 28.39 | 28.42 | 28.45 | 28.49 | 28.52 | 28.55 | 28.58 | 28.61 [ 28.64
12,4 | 28.70 | 28.73 | 28.76 | 28.79 | 28.82 | 28.86 | 28.89 | 28.92 | 28.95
12.5 1 20.01 | 29.04 | 29.07 | 20.10 | 29.13 | 20.16 | 20.20 | 20.23 | 29.26
12.6 | 20.32 | 20.35 | 20.38 | 20.41 | 20.44 | 20.48 | 29.51 | 29.54 | 29.57
12.7 | 29.63 | 29.66 | 20.60 | 29.72 | 20.75 | 20.79 | 20.82 | 20.85 | 20.88
12,8 | 29.94 | 29.97 | 30.00 | 30.04 | 30.07 | 30.10 { 30.13 | 30.16 | 30.19
12.9 | 30.25 | 30.29 | 30.32 | 30.35 | 30.38 | 30.41 | 30.44 | 30.47 | 30.50
13,0 | 30.57 | 30.60 | 30.63 | 30.66 | 30.69 | 30.72 | 30.76 | 30.79 | 30.82
13.1 1 30.88 | 30.91 ] 30.94 | 30.98 | 31.01 | 31.04 | 31.07 { 31.10 | 31.13
13.2 | 31.20 1 31.23 | 31.26 | 31.29 | 31.32 | 31.35 | 31.39 | 31.42 | 31.45
13.83 | 31.51 | 31.54 | 31.57 | 31.61 | 31.64 { 31.67 | 31.70 | 31.73 | 31.76
13.4 | 31.83 | 31.86 | 31.89 | 31.92 | 31.95 | 31.99 | 32.02 | 32.05 | 32.08
13.5|32.14 132,18 132,21 | 32.24 | 32,27 | 32.30 | 32.34 | 32.37 | 32.40
13.6 | 32.46 1 32.49 | 32.53 | 32.56 | 32.50 | 32.62 | 32.65 | 32.69 | 32.72
13.7 132,78 | 32.81 | 32,85 | 32.88 | 32.91 | 32.94 | 32.97 | 33.00 | 33.04
13.8 | 33.10 1 33.13 | 33.16 | 33, 33.23 | 33.26 | 33.29 | 33.32 | 33.36
13.9 | 33.42 | 33.45 | 33.49 | 33.52 . 55 58 | 33.61 | 33.65 | 33.68
14,0 | 33.74 | 33.77 | 33.81 | 33.84 | 33.87 | 33.90 | 33.93 | 33.97 | 34.00
14.1134.06 ( 34.10 | 34.13 | 34.16 | 34.19 | 34.22 | 34.26 | 34.29 | 34.32.
14,2 |1 34.30 | 34.42  34.45| 34.48 | 34.52 | 34.55 | 34.58 | 34.61 | 34.64
14,3 134.71 1 34.74 | 34,77 | 34.81 | 34.84 | 34.87 | 34.90 | 34.94 | 34.97
14.4 | 8503 | 35.07 | 35.10 | 35.13 | 35.16 | 35.20 | 35.23 | 35.26 | 35.29
14,5 |1 35.36 | 35.30 | 35.42 | 35.46 | 35.40 | 35.52 | 35.55 | 35.50 | 35.62
14.6 135.68 { 85.72 | 35.75 | 35.78 | 35.81 | 35.85 | 35.88 | 35.01 | 35.
14.7136.01 | 36.04 | 36.08 | 36.11 | 36.14 | 36.17 | 36.21 | 36.24 | 36.27
14,8 1 36.34 | 36.37 | 36.40 | 36. 36. 47 36.53 | 36.57 | 36.60
14,9 | 36.66 | 36.70 | 36.73 | 36.76 | 36.80 | 36.83 | 36.86 | 36.89 | 36.93
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Table 62.—Four-thirds powers of numbers—Continued

Number | .00 .01 .02 .03 .04 .05 .08 .07 .08 .09
15.0 | 36.99 | 3 37.06 | 37. 37.12|37.16 | 37.19 ] 37.22 .26 .29
15,11 37.32 | 37.36 | 37.30 | 37.42 | 37.45 | 37.49 | 37.52 | 37.55 ]| 37.59 | 37.62
15.2 | 37.65 1 37.69 | 37.72 | 37.75 | 37.78 | 37.82 | 37.85 { 37.88 | 37.92| 37.95
15,8 | 37.98 | 38.02 | 38.05 | 38.08 | 38.12 | 38.15 | 38.18 | 38.21 . 25 . 28

.4 | 38.31 | 38.35 ] 38.38 | 38.41 | 38.45 | 38.48 | 38.51 | 38.55 | 38.58 | 38.61
15.5 ( 38.65 | 38.68 | 38.71 { 38.75 | 38.78 | 38.81 | 38.85 | 38.88 | 38.91 | 38.95
15.6 30.01 1 39.05 | 39.08 | 39.11 | 39.15 | 39.18 | 30.21 | 39.25 | 39.28
15.7 1 30.31 | 39.35 ( 30.38 | 39.41 | 39.45 | 39.48 | 39.51 | 39.55 | 39.58 | 39.61

5.8 | 39.65 [ 39.68 | 39.71 | 39.75§ 39.78 | 39.81 | 39.85 1 39.88 | 39.91 | 39.95
15.9 | 39.98 | 40.02 | 40.05 | 40. 40.12 | 40.15 | 40.18 | 40.22 | 40.25 | 40.28
16,0 | 40.32 | 40.35 | 40.38 | 40.42 | 40.45 | 40.49 | 40.52 | 40.55 | 40.59 [ 40.62
16.1| 40.65 | 40.60 | 40.72 | 40.75 | 40.79 | 40.82 40.80 | 40.92 [ 40.96
16,2 [ 40.99 | 41.02 | 41.06 | 41.09 | 41.13 | 41.16 | 41.19 | 41.23 | 41.26 | 41.28
16,8 | 41.33 | 41.36 | 41.40 | 41.43 | 41.46 | 41.50 | 41.53 | 41.57 | 41.60 | 41.63

.4 | 41.67 | 41.70 | 41.73 | 41.77 | 41.80 | 41.84 | 41.87 | 41.90 | 41.94 | 41.97
16.5)42.01142.04 { 42,07 | 42.11 | 42.14 [ 42.18 1 42.21 | 42.24 | 42.28 | 42.31
16,6 | 42.356 | 42.38 | 42.41 | 42.45 | 42.48 | 42.52 | 42.55 | 42.58 | 42.62 | 42.65

6.7 | 42.60 | 42.72 1 42.75 | 42.70 | 42.82 | 42.86 | 42.80 | 42.03 | 42.96 [ 42.99
16.8 | 43.03 | 43.06 | 43.10 | 43.13 | 43.16 | 43.20 | 43.23 | 43.27 | 43.30 | 43.34
16,9 | 43.37 | 43.40 | 43.44 | 43.47 | 43.51 | 43.54 | 43.57 [ 43.61 | 43.64 | 43.68
17,0 1 43.71 | 43.75 | 43.78 | 43.81 | 43.85 | 43.88 | 43.02 | 43.95 | 43.90 | 44.02
17,11 44.05 | 44.09 | 44.12 | 44.16 | 44.10 | 44.23 | 44.26 | 44.30 | 44.33 | 44.36
17.2 | 44.40 .43 | 44.47 1 44.50 | 44.54 | 44.57 | 44.61 | 44.64 | 44.67 | 44.71
17,8 44.74 | 44.78 | 44.81 | 44.85 | 44.88 | 44.02 | 44.95 | 44.08 | 45.02 | 45.05
17.4 | 46.09 | 45.12 | 45.16 | 45.19 | 45.23 | 45.26 | 45.30 | 45.33 | 45.37 | 45.40
17,5 45.43 | 45.47 | 45.50 | 45.54 | 45.57 | 45.61 | 45.64 | 45.68 | 45.71 | 45.75
41,6 | 45.78 | 45.82 | 45.85 | 45.88 | 45.92 | 45.95 [ 45.99 | 46.02 | 46.06 | 46.09
7] 46.13146.16 | 46.20 | 46.23 | 46.27 | 46.30 | 46.34 | 46.37 | 46.41 | 46.44
7.8 | 46.48 | 46.51 3 46.58 | 46.62 | 46.65 | 46.68 | 46.72 | 46.75 | 46.79
17,9 | 46.82 | 46.86 | 46.80 | 46.93 | 46.96 | 47.00 | 47.03 | 47.07 | 47.10 | 47.14
18.0 | 47.17 1 47.21 | 47.24 | 47.28 | 47.31 | 47.35 | 47.38 | 47.42 | 47.45 | 47.49

.11 47.52 | 47.56 | 47.59 | 47.63 | 47.66 | 47.70 | 47.73 | 47.77 | 47.80 | 47.84
18.2 | 47.87 | 47.01 | 47.904 | 47.08 | 48.01 | 48.05 | 48.08 | 48.12 | 48.15 [ 48.19
18,8 | 48.22 | 48.26 | 48.20 | 48.33 | 48.37 | 48.40 | 48.44 | 48.47 | 48.51 ( 48.54
18.4 | 48.58 | 48.61 | 48.65 | 48.68 | 48.72 | 48.75 | 48.79 | 48.82 | 48.86 | 48.89
18,51 48.93 | 48.96 | 49.00 | 40.03 | 49.07 | 40.10 | 40.14 | 49.18 | 40.21 | 49.25
18,6 40.28 | 49.32 40.35 | 40.39 | 40.42 | 49.46 | 49.49 | 49.53 | 49.56 | 49.60
18,7 40.64 | 40.67  40.71 1 40.74 | 49.78 | 49.81 | 49.85 | 40.88 | 40.92 | 49.95
18.8 | 40.99 | 50.02 | 50.06 | 50.10 | 50.13 | 50.17 | 50. 20 | 50.24 | 50. 50. 31

.9 | 50.34 | 50.38 | 50.42 | 50.45 | 50.49 | 50.52 | 50.56 | 50.59 | 50.63 } 50.66
19,0 ( 50.70 | 50.74 | 50. 50.81 | 50.84 | 50.88 | 50.91 | 50.95 | 50.98 | 51.02
19.1( 51.06 | 51.00 | 51.13 | 51.16 | 51.201 51.23 | 51.27 | 51.31 | 51.34 | 51.38
19.2 ( 51.41 | 51.45 1 51.48 | 51.52 | 51.56 | 51.59 | 51.63 | 51.66 | 51.70 | 51.73
19,8 | 51.77 | 51.81 | 51.84 | 51.88 | 51.91 | 51.95 | 51.98 | 52.02 | 52.06 | 52.09
19.4 | 52.13 | 52.16 | 52.20 | 62.24 | 52.27 { 52.31 | 562.34 | 52.38 | 52.41 | 52.45
19,51 52.40 | 52.52 | 52.56 | 52.59 | 52.63 | 52.67 | 52.70 | 52.74 | 52.77 | 52.81
19,61 52.85 | 52.88 | 52.92 | 52.95 | 52.99 | 53.03 | 53.06 ] 63.10 | 53.13 | 53.17
19.7]53.21 | 53.24 | 53.28 | 53.31 | 53.35 | 53.39 | 53.42 | 63.46 | 53.49 | 53.53
19,8 | 53.57 | 83, 53.64 | 53.67 | 53.71 | 53.75| 53.78 | 53.82 | 53.85 | 53.89
19.9 | 53.93 | 53.96 | 54.00 | 54.04 | 64.07 | 54.11 | 54.14 | 54.18 | 54.22 | ©64.25
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Number | .00 01 02 03 A4 05 06 07 08

20,0 | 54.20 | 54.32 | 54.36 | 54.40 | 54.43 | 54.47 | 54.51 | 54.54 | 54.58

20,1 | 54.65 | 54.69 | 54.72 | 54.76 | 54.80 | 54.83 | 54.87 | 54.90 | 64.94

20,2 | 55.01 | 55.05 | 55.09 | 55.12 | 55.16 | 55.20 | 55.23 | 55.27 | 55.30

20.3 | 55.38 | 65.41 | 55.45 ; 55.49 | 55.52 | 55.56 | 55.60 | 55.63 | 55.67

20.4 ( 55.74 [ 55.78 | 55.81 | 55.85 |-565.89 | 556,92 | 55.96 ; 56.00 | 56.08

20.5 | 56.11 { 56.14 { 56.18 { 56.21 | 56.25 | 56.20 { 56.32 { 56.36 | 56.40 | b56.43
20.6 | 56.47 | 56.51 | 56.54 | 56.58 | 56.62 | 56.65 | 56.69 | 56.73 | 56.76 | &6.
20.7 | 56.84 | 56.87 | 56.91 | 56.95 | 56.98 | 57.02 | 57.06 | §7.09 | 57.13

20,8 | 57.20 | 57.24 | 57.28 | 57.31 | 57.35 | 57.39 | 57.42 | 57.46 | 57. 50

20,9 | 57.57 | 57.61 | 57.64 | 57.68 | 57.72 | 57.75 | 57.79 | 57.83 | 57.86

21,0 | 57.94 | 57.97 | 58.01 | 58.05 ) 58.08 | 58.12 ) 58.16 | 58.20 | 58.23 | 58,27
21,1 58.31 | 58.34 | 58.38 | 58.42 | 58.45 | 58.49 | 58,53 | 58 56 ) 58.60 3
21,2 | 58.67 | 58.71 | 58.75 | 58.79 | 58.82 | 58.86 | 58.90 | 58.93 | 58.97 | 59.01
2.3 | 59 59.08 1 50.12 | 59.15 {1 59.19 | 59.23 | 59.27 | £0.30 | 50.34 { 59.38
21,4 | 59.41 | 59.45 | 59.49 | 59.52 | 59.56 | 59.60 | 59.64 | 50.67 | 59.71 .
2.5 50.78 | 59.82 | 59.86 | 59.90 | 59.93 | 59.97 | 60.01 | 60.04 | 60.08 .
21,6 | 60.15 ] 60.19 | 60.23 | 60.27 | 60.30 { 60.34 { 60.38 | 60.42 | 60.45 | 60.49
21.7 | 60.53 | 60.56 | 60,60 | 60,64 60.71 ] 60.75 ] 60.79 } 60.82 | 60,86
21,8 | 60.90 | 60.94 | 60.97 | 61.01 | 61.05 | 61.00 | 61.12 | 61.16 | 61.20 | 61.23
21,9 | 61.27 1 61.31 | 61,35 | 61.38 | 61.42 | 61.46 | 61.50 | 61.53 | 61.57 | 61.61
22.0 | 61.64 | 61.68 | 61.72 ) 61.76 1 61.79 | 61.83 | 61.87 | 61.91 | 61.94 .
92.1 | 62.02 | 62.06 | 62.09 | 62.13 | 62.17 | 62.21 | 62,24 | 62.28 | 62.32 | 62.36
22.2 | 62.30 | 62.43 | 62.47 | 62.51 | 62.54 | 62.58 | 62.62 { 62.66 | 62.69 3
22.3 | 62.77 | 62.81 1 62,84 | 62.88 | 62.92 | 62.96 | 62.99 | 63.03 | 63.07 | 63.11
22.4 | 63.14 [ 63.18 | 63.22 | 63. 63, 63.33 1 63.37 | 63.41 | 63.44 | 63.48
22.5 | 63.52 | 63.56 | 63.60 | 63.63 | 63.67 | 63.71 [ 63,75 | 63.78 | 63.82 | 63.86
22.6 | 63.90 | 63.93 | 63.97 | 64.01 | 64.05 | 64.00 | 64.12 ) 64.16 | 64.20 [ 64.24
22.7 164,271 64.31 | 64.35 ] 64.39 1 64.42 | 64.46 | 64.50 | 64.54 | 64.58 | 64,61
22,8 64,65} 64.69 1 64.73 1 64.77 | 64. 64.84 | 64.88 | 64.92 ] 64.95| 64.99
22.9 | 65,03 | 65.07 | 65.11 | 65.14 | 65.18 | 65.22 | 65.26 1 65.30 | 65.33 | 65.37
23.0 | 65.41 | 65.45 | 65.48 | 65.52 | 65.56 | 65.60 | 65.64 | 65.67 | 65.71 [ 65.75
23.1165.79 {65.83 | 65.86 1 65.90 | 66.94 { 65.98 1 66.02 | 66.05 | 66.09 | 66.13
23.2 | 66,17 | 66.21 | 66.24 | 66.28 | 66.32 | 66.36 | 66.40 | 66.43 1 66.47 | 66.51
23.3 | 66.55 [ 66.59 | 66.63 | 66.66 { 66.70 | 66.74 | 66.78 | 66.82 | 66.85 [ 66.89
23.4 | 66,93 | 66.97 | 67.01 | 67.04 | 67.08 | 67.121 67.16 | 67.20 | 67.24 | 67.27
23.5 | 67.31 | 67.36 | 67.30 | 67.43 | 67.46 | 67.50 | 67.54 | 67.58 | 67.62 | 67.66
23.6 | 67.60 | 67.73 | 67.77 1 67.81 | 67.85 | 67.89 | 67.92 ] 67.06 | 68.00 [ 68.04
23.7 [ 68.08 ] 6811|6815} 68.19 ) 68,23 ) 68.27 | 68.31 | 68.34 | 68.38 5
23.8 | 68.46 | 68.50 | 68.54 | 68.57 | 68.61 | 68.65 | 68.69 | 68.73 | 68,77 | 68.81
23.9 [ 68.84 | 68.88 | 68.92 96 160.00 | 69.04 | 69.07 | 69.11 ) 69,15 3
24,0 1 60.23 | 69.27 | 69.30 | 6934 | 60.38 | 60.42 | 69.46 | 69.50 | 69. 54 3
24.1 | 60.61 | 69.65 | 69.69 | 60.73 | 60.77 | 69.81 1 69.84 | 60.88 | 60.92 | 69.96
24.2 | 70.00 { 70.04 | 70.08 { 70.11 { 70.15 | 70.19 | 70.23 | 70.27 | 70.31 .
24.3] 70.38 | 70.42 | 70.46 | 70.50 | 70. 54 | 70.58 | 70.62 | 70,65 | 70.69
24.4170.77 | 70.81 | 70.85 | 70.80 { 70.93 | 70.96 { 71.00 | 71.04 | 71.08

2.5 | 71.16 [ 71.20 | 7024 [ 71.27 | 71.81 [ 71.35 | 71.39 | 71.43 | 71.47 .
24.6 | 71.55 | 71.58 | 71.62 | 71.66 | 71.70 | 71.74 | 71.78 | 71.82 | 71.88 .
24,7 | 71930 7107 72.01 | 72.05 | 72.09 | 72.13 | 72.17 | 72.21 | 72.24 5
24,8 172.32) 7236 72.40 | 72.44 | 72.48 | 72.52 | 72.56 | 72.59 A
249172711 72.75| 72.79 | 72.83 | 72.87 | 72.91 | 72.94 | 72.98 | 73.02| 73.06
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Number| .00 01 02 403 04 05 08 07 08 09
25,0 [ 73.10 [ 73.14 | 73.18 | 73.22 | 73.26 | 73.30 | 73.33 | 73.37 | 73.41 | 73.45
25.1)73.49 | 73.53 | 73.57 | 73.61 | 73.65 | 73.69 | 73.72 | 73.76 | 73.80 | 73.84
25.%2 | 73.88 | 73.92 | 73.96 | 74.00 | 74.04 | 74.08 | 74.12 | 74.15 | 74.19 | 74.23
25,31 74.27 1 74.31 | 74.35| 74.30 | 74.43 | 74.47 | 74.51 | 74.55 | 74.59 | 74.62
5.4 (7466 | 74.70 | 74.74 } 74.78 | 74.82 | 74.86 | 74.90 | 74.94 | 74.98 | 75.02
25.576.06| 75.10 | 75.13 | 75.17 | 75.21 | 75.25 | 75.29 | 75.83 | 75.87 | 75.41
5.6 | 75,451 75.49 | 75.53 | 75.57 | 75.61 | 75.65 | 75.68 | 75.72 | 75.76 | 75.80
®5.7(75.84175.8817592)75.96|76.00}76.04]76.08])76.12]76.16| 76.20
®5.8(76.24  76.28 | 76.31 ) 76.35 | 76.39 | 76.43 | 76.47 | 76.51 | 76.55 | 76.59
®5.9(76.63 | 76.67 | 76.71 | 76.75 | 76.79 | 76.83 | 76.87 | 76.91 | 76.95 | 76.99
6.0 77.02(77.06177.10 | 77.14 | 77.18 | 77.22 | 77.26 | 77.30 | 77.34 | 77.38
6.1 77.42(77.46 ( 77.50 1 77.54 | 77.58 | 77.62| 77.66 | 77.70 | 77.74 | 771.78
0.2 (77.82 | 77.86 ( 77.90 { 77.93 | 77.97 1 78.01 | 78.05 | 78.09 | 78.13 | 78.17
26.3 | 78.21 178,25 ] 78.29 | 78.33 | 78.37 | 78.41 | 78.45 | 78.49 | 78.53 | 78.57
R6.4 | 78.61 | 78.65 | 78.60 | 78.73 | 78.77 | 78.81 | 78.85 | 78.89 | 78.93 | 78.97
6.5 (79.01[79.0579.00{79.13 | 79.17 | 79.21 | 79.24 | 79.28 | 79.32 | 79.36
?6.670.40 | 79.44 | 79.48 { 79.52 | 79.56 | 79.60 | 79.64 | 79.68 | 79.72 | 79.76
®6.7]79.80 | 79.84 | 79.88 1 79.92 ] 79.96 | 80.00 | 80.04 | 80.08 | 80.12 | 80.16
%6.8 | 80.20 | 80.24 | 80.28 | 80.32| 80.36 | 80.40 | 80.44 | 80.48 | 80.52 [ 80.56
26.9 | 80.60 | 80.64 | 80.68 1 80.72 | 80.76 | 80.80 | 80.84 | 80.88 | 80.92 | 80.96
27.0 | 81.00 | 81.04 | 81.08 [ 81.12 | 81.16 | 81.20 | 81.24 | 81.28 | 81.32 | 81.36
R7.1(81.40 [ 81.44 | 81.48 [ 81.52 | 8).56 | 81.60 | 81.64 | 81.68 | 81.72 | 81.768
7.2 | 81.80 1 81.84 [ 81.88 | 81.02 | 81.96 { 82.00 ) 82.04 | 82.08 { 82.12 | 82.16
27.3182.20 | 8224 | 82.28 | 82.32 | 82.36 | 82.40 | 82.44 | 82.48 | 82.52 | 82.56
29.4 (8260|8264 82.68| 82728276 (8280 82.85 | 82.80 | 82.93 | 82.97
21.5|83.01)8305|83.09|83.13|83.17 | 83.21 | 83.25 | 83.20 | 83.33 | 83.37
27.6 | 83.41 | 83.45 | 83.49 | 83.53 | 83.57 | 83.61 | 83.65 | 83.69 | 83.73 | 83.77
21.7|83.8183.85|83.80|83.93| 83.9784.01 | 84.05 | 84.09 [ 84.13 | 84.18
27,8 1'84.22 | 84.26 | 84.30 [ 84.34 | 84.38 | 84.42 | 84.46 | 84.50 [ 84.54 | 84.58
21,9 | 84.62 | 84.66 | 84.70 | 84.74 | 84.78 | 84.82 | 84.86 | 84.90 | 84.94 | 84.98
28,0 | 85.02 | 85.06 | 85.11 | 85.15 | 85.19 | 85.23 | 85.27 | 85.31 | 85.35 | 85.39
8.1 | 85.43 | 85.47 | 85.51 | 85.55 | 85.59 | 85.63 | 85.67 | 85.71 | 85.75 | 85.79
28.%2 | 85,84 | 85.88 | 85.92 | 85.96 | 86.00 | 86.04 | 86.08 | 86.12 | 86.16 | 86.20
%8.3 | 86.24 | 86.28 | 86.32 | 86.36 | 86.40 | 86.44 | 86.49 | 86.53 | 86.57 | 86.61
28.4 | 86.65 | 86.60 | 86.73 | 86.77 | 86.81 | 86.85 | 86.89 | 86.93 | 86.97 | 87.01
28,5 | 87.05 | 87.10 | 87.14 | 87.18 | 87.22 | 87.26 | 87.30 [ 87.34 | 87.38 | 87.42
?8.6 | 87.46 | 87.50 | 87.54 | 87.58 | 87.63 | 87.67 [ 87.71 | 87.75 | 87.79 | 87.83
8,7 187.87 | 87.01 | 87.05(87.00 | 88.03 | 88,07 1 88.12 | 88.16 | 88.20 | 88. 24
28,8 | 88.28 | 88,32 ( 88.36 | 88.40 | 88.44 | 88.48 | 88.52 | 88.57 [ 88.61 | 88.65
28.9 | 88.60 |.88.73 | 88.77 | 88.81 | 88.85 | 88.89 | 88.93 | 88.97 | 89.02 [ 89.06
29,0 | 89.10 } 89.14 | 89.18 | 80.22 | 80.26 | 89.30 | 89.34 | 89.38 | 89.43 | 80.47
29.1189.51189.55| 89,50 | 89.63 | 89.67 | 89.71 | 89.75 | 89.79 | 89.84 [ 89,88
29.2 | 89.02 | 89.96 | 90, 90,04 | 90.08 | 90.12 [ 90.16 3 90.25 | 90.29
29.3 ( 90.33 | 90.37 | 90.41 | 90.45 | 90.49 | 90.53 | 90.57 | 90.62 | 90.66 | 90.70
29,4 190,74 90.78 | 90.82 | 90.86 | 90.90 { 90.95{ 90.99 | 91.03 | 91.07 | o111
9.5 (91.15 | 91.19 | 91.23 | 91.27 | 91.32 | 91.36 | 91.40 | 91.44 | 91.48 [ 91,52
29,6 91.56 | 91.60 | 91.65 | 91.69 | 91.73 | 91.77 { 01.81 | 91.85  01.89 | ©1.93
29.7191.98 9202 92.06 | 92.10 | 92.14 | 92.18 | 92.22 | 92.27 | 92.31 { 92.35
29.8 | 92.30 | 92.43 | 92.47 | 92.51 | 92.55 | 92.60 | 92.64 | 92.68 | 92.72 | 92.76
29.9 | 92.80 | 92.84 | 92.89 | 92.93 | 92.97 | 93.01 | 93.05 | 93.09 | 93.13 | 93.18
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Table 62.—Four-thirds powers of numbers—Continued

Number| .0 A 2 3 4 5 8 J 8

93. 93.63 94.05| 94.46] o488 95.20| 9571 96.13 96.55 96
81| 97.38] 97.80| 98.22] 98.64| 99.06| 99.48 09.90 100.3 | 100.7 | 101.2
32 101.6 | 102.0 | 102.4 | 102.9 § 103.3 | 103.7 | 104.1 | 104.6 | 105.0 j 105.4
33| 105.8 | 106.3] 108.7 107.1 | 107.6 | 108.0 | 108.4 | 108.9 | 109.3 | 109.7
34 110,1] 1106} 1110 1114 | 111.9 | 132.3 ] 112.7 [ 113.2 | 113.6 | 114.1
851 114.5 | 1149 § 115.4 | 115.8 | 116.2 | 116.7 | 117.1 | 117.6 | 118.0 | 118.4
36| 118,90 110,31 119.8 1 120.2 ] 120.6 | 121.1 | 121.5} 122.0 } 122.4 | 122.8
37| 123.3|123.7 124.2] 124.6 | 126.1] 125.5 | 126.0 | 126 126.9 | 127.3
38| 127.8 | 128.2| 128.7 | 120.1 | 120.6 | 130.0 | 130.5 | 130.9 | 131.4 | 131.8
99 132,3)132.7)133.2 | 133.6 | 134.1 | 134.5 | 135.0 ] 135.4 | 135.9 | 136.3
20| 136.8 | 137.3| 137.7 138.2 | 138.6 | 139.1 | 139.5 | 140.0 | 140.5 140.9
41 141.4 | 1418|1423 142.8 ) 143.2| 143.7] 144.1 | 144.6 | 145.1 145. 5
421 146.0 | 146.5 | 146.9 | 147.4 | 147.8 | 148.3 ] 148.8 | 140.2 | 140.7 150.2
431 150,60 151.1] 151.6 | 152.0 | 152.5| 153.0 | 153.5 | 153.0 | 154.4 | 1564.9
44! 155.3] 155.8) 156.3 | 156.7 | 157.2 | 157.7 | 158.2 ] 158.6 } 189.1 159.6
45 160.1 | 160.5 | 161.0 | 161.5] 162.0| 162.4 | 162.0 | 163.4 | 163.9 | 164.3
46 | 164.8 | 165.3| 165.8 ] 166.3 | 166.7 | 167.2 | 167.7  168.2 | 168.6 | 169.1
471 160.6]170.1] 170.6 | 171.1 | 171.5 | 172.0 | 172.5 | 173.0 } 173.5 174.0
48| 174.4 | 174.0 | 175.4 | 175.9 | 176.4 | 176.9 ] 177.4 | 177.8 | 178.3 178.8
49 1179.3{ 170.8 | 180.3 | 180.8 | 181.3 ] 181.7 | 182.2 | 182.7 | 183.2 183.7
50| 184.2 ] 184.7 ] 185.2 ] 185.7 | 186.2 | 186.7 ] 187.2 | 187.6 | 188.1 | 188.6
51| 180.1] 180.6 | 190.1)100.6 | 191.1 | 191.6 | 192.1] 102.6 | 193.1 | 193.6
%2 | 194,11 194.6 | 195.1| 105.6 | 196.1 | 196.6 | 197.1 1 107.6 | 198.1 ] 108.6
33 (199.1}199.6 ) 200.1 6] 201.1]201.6]2021]202.6!203.1) 203.6
58| 204.1] 204, 6 | 205.1 ] 205.6 ] 206.1 | 206.6 ] 207.1 | 207.6 | 208.1 | 208.7
55! 200.2| 200.7| 210.2{ 210.7 | 2112 | 2117 | 212.21 212.7 | 213.2 | 213.7
561214.2]214.8] 2153 215.8 | 2 6.3 216.8 | 217.3 | 217.8 | 218.3 | 218.9
571 219.4 | 210.9] 220.4 ] 220.9 ] 221.4 | 221.9 | 222.4 | 223.0 | 223.5 224.0
58| 224.51225.0] 225.5 ] 226.1 | 226.6 | 227.1 | 227.6 } 228.1 | 228.6 229.2
59 | 220.7 | 230.2 | 230.7 | 231.2 | 2318 | 282.3 | 232.8 | 233.3 | 233.8 234.4
60 | 234.0 | 235.4 | 235.9 1 236.5 | 237.0 | 237.5 | 238.0 | 238.6 | 230.1 239.6
61| 2:0,1] 2407 241.2| 241.7| 242.2 | 242.8 1 243.3 1 243.8 | 244.3 244.9
62 245.4 ) 245.9| 246.4 | 247.0 | 247.5] 248.0 | 248.6 | 249.1 | 249.6 250. 2
63 | 250.7 [ 251.2 | 251.7 | 252.3 | 252.8 | 263.3 [ 253.9 | 254.4 | 254.9 255.5
64 | 256.0 | 256.5| 257.1 | 257.6 | 258.1 | 258.7 | 259.2 | 259.7 | 260.3 260.8
¢5 | 261.3 | 261.0| 262.4 | 263.0 | 263.5 | 264.0 | 264.6 | 265.1 | 265.6 | 266.2
66 | 286.7 | 267.3 | 267.8 | 268.3 | 268.9 | 269.4 | 270.0 | 270.5 | 271.0 | 271.6
6712701 | 2727 | 273.2 | 273.7 | 274.3 | 274.8 | 275.4 | 275.9 | 276.5 | 277.0
e8| 2776l 278.1 | 218.6 | 279.2 | 270.7 | 280.3 | 280.8 | 2814 | 2810 282.5
69| 283.0 | 283.6 | 284.1| 284.6 | 285.2 | 285.7 | 286.3 [ 286.8 | 287.4 287.9
vo ! 288.5 | 289.0 | 289.6 | 200.1 ] 200.7 | 201.2 | 201.8 | 202.3 } 292.9 203. 4
7112040 2046 295.1295.7 | 206.2 | 296.8 | 297.3 | 297.0 | 208.4 299.0
72| 200.5 | 300.1 | 300.6 | 301.2 | 301.8 | 302.3 | 302.9 } 303.4 | 304.0 304.5
73 | 305.1 | 305.6 | 306.2 | 306.8 | 307.3 | 307.0 | 308.4 | 300.0 1 309.6 310.1
%4 | 310.7 | 311.2 | 311.8 | 312.4 | 312.9 | 313.5 | 314.0 | 314.6 | 315.2 315.7
w5 | 316.3 | 316.8 | 317.4 | 818.0 | 318.5 | 319.1 | 319.7 | 320.2 | 320.8 321.4
76 | 321.0 | 322.5] 323.1 | 323.6 | 324.2 | 324.7 | 325.3 | 325.0 | 326.4 327.0
971 327.6 | 328.2 | 328.7 | 320.3 | 320.9 { 330.4 | 331.0 ( 331.6 } 332.1 332.7
78 | 333.3 | 333.8 | 334.4 | 335.0 | 335.5 | 836.1 | 336.7 | 337.3 | 337.8 338.4
7o 1 3300 | 330.5 | 340.1 ] 340.7 | 341.3 | 341.8 | 342.4 | 343.0 | 343.6 ( 344.1
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Table 62.—Four-thirds powers of numbers—Continued

DD v O>DWOr e O
% | 8888 £3gsY ¥I5gd g¢dsd
Lot 3 o) DOV - - N O -2 -2 -¥ ¥
? | g8888 £3¥gsd gissd gyddy
M-S 8766& WIHRHWEON OO mm
© | $%888 5gg8d sdggd yy€sy
NorLw MMHoe 2GR0 ~aWBL
% | g8285 £2g8s go%g8 53s4E
© = O o0 o= - -] RN WPRRr
? | 58888 S3gsd gu=d§ g9gsd
OWOHN O RW- o=t 00 o0 DO oW
Y| §8835 Sdzdgs gonud g9gds
HTNO WD AD w0 O -t v v - O O €0 1O = 0
T | $58g8 Sx¥Es $ouuy gsyEs
% | SONds veeNe sSeNK soedd
#5588 SEB3E 3TT0Y 3FEEs
momew manco Seecc ~amwe
7| g588% 3588 £259y I9§sg
N =) MR- MNO~WD
3258y 28855 2835y €3%5¢%
2IV2T 23532 KFKSI 22538

Number{ .0




202 HYDRAULIC AND EXCAVATION TABLES

Table 63.— Two-thirds powers of numbers

Number{ .00 o1 o2 03 H4 .05 06 07 A8
0.0 /0.000|0.046 1 0.074 | 0.097 | 0.117 | 0.136 { 0.153 | 0.170 | 0. 186
0,1] .215| .229 243 256 | . 269 282 29 30
0.2 342 353 364 375 | .386 397 407 418
0.3 448 458 468 477 | .487 497 506 515
0.4 562 561 570 | .578 587 596 604
0.5 . 638 647 655 | .663 671 679 687
0.6 711 719 727 7361 .743 750 758 765
0.7 788 796 803 811} .818 825 832 840
0.8 862 869 876 883 | .860 897 904 011
0.9 932 939 046 953 | .960 966 973 980
L0 |1.000 | 1.007(1.01311.020(1.0271.033 [ 1.040 [ 1.046 [ 1.053
1,1)1.065}1.072) 1,078 1.085|1.091 | 1.097 | 1.104 } 1.110 ) 1.117
12111291136 | 1.142 | 1.148 ) 1.154 | 1.160 | 1.167-] 1.173 | 1.179
1,3(1.19111.19711.203 | 1.209 { 1.215 | 1.221 | 1.227 | 1.233 { 1. 238
L4 )1.251 | 1.257 | 1.263 | 1.260 | 1.275 | 1.281 | 1.287 | 1.293 | 1. 299
1,511.310;1.316]1.322 | 1.328 1 1.334 1 1.339 | 1.345 | 1.351 } 1.357
1,6 1.368 | 1,374 | 1.379 1 1.385 [ 1.391 | 1.396 | 1.402 | 1.408 | 1.413
1,7(1.424 1,430 { 1.436 [ 1.441 | 1.447 [ 1.452 [ 1. 458 | 1.463 | 1.469
1.8)1.480 | 1.485 [ 1.491 | 1.496 | 1.502 | 1.507 | 1.513 | 1.518 | 1.523
19 1.534(1.539 | 1.545] 1.550 | 1.566 | 1.561 | 1.566 { 1.571 | 1.577
2.0 | 1.587 | 1.593 |1.508]|1.6031.608)1.6131.610 | 1.624; 1.629
2.111.63911.6457 1 1.655 | 1.660 | 1.665 { 1.671 { 1.676 | 1.681
2.%2)1.691|1.607 | 1.702 ) 1.707 | 1.712 ] 1.717 | 1.722 | 1.727 | 1.732
281742 L.747 [ 1.752 [ 1.757 } 1.762 | 1.767 | 1.772 | 1.777 [ 1.782
2.4)1.792)1.797 1 1.802 | 1.807 | 1.812 | 1.817 | 1.822 | 1.827 | 1.832
2.511.8421.847 | 1.852|1.857 | 1.862 | 1.867 | 1.871 | 1.876 | 1.88L
2.6)1.801)1.8061 1.905 ] 1.910 } 1.915 } 1.920 | 1.925 } 1.929
2.711.93911.944]1.949 | 1.953 {1,958 | 1.963 | 1,968 { 1.972 | 1.977
2.811.987 199211 2.001 | 2.006 | 2.010 { 2.015 { 2.020 | 2.024
2.9 | 2.034 | 2.038 | 2.043 | 2.048 | 2.052 | 2.057 | 2.062 | 2.066 | 2.071
3,0 )2.080]2.085]2.080 | 2.004|2.000 | 2.103 } 2.108 | 2.112 } 2.117
8.112.126(2.13112.135 | 2.140 | 2.144 | 2.149 | 2,153 | 2.158 | 2.163
3.212172{2.176 ( 2.180 { 2.185 { 2.190  2.194 | 2.199 ( 2. 203 { 2. 208
3.3 (2.217|2.221 | 2.226 | 2.230 | 2.234 | 2.239 | 2.243 | 2. 248 | 2.252
8.4 2.261 |2.265(2.270 | 2.274 | 2.279 | 2.283 | 2.288 | 2.202 | 2.206
8.5]2.305|2.310 | 2.314 | 2.318 [ 2.323 | 2.327 | 2.331 | 2.336 | 2.340
3.6 2349 2.35312.3582.362|2.366 | 2371237512379 |2
8,7]2.392)2.397 | 2.401 } 2.405 | 2.400 | 2.414 | 2,418 | 2,422 | 2,427
8.812.435/(2.439 [ 2.444 | 2.448 | 2.452 | 2.457 | 2. 461 | 2.465 | 2. 469
3,912,478 2.482 | 2.486 | 2.490 | 2.495 | 2.499 | 2,503 | 2. 507 | 2. 511
4,0(2.520(2.524(2.528(2.5322.537 1 2.541 | 2.545 { 2.549 | 2.553
4.1|2.562)2.566 | 2.570 | 2.574 | 2.579 [ 2.583 | 2. 587 | 2.501 | 2. 595
4.2 2.60312.607 |2.611|2.6162.620]2.624 | 2.628 | 2.632 | 2.
4,312,644 12,648 | 2,653 | 2.657 } 2.661 | 2 2.669 | 2.673 | 2.

4.4 12,685 2.689 | 2 2.608 | 2.702 | 2.706 | 2.710 | 2.714 | 2,

4,5 (2.726 1 2.730 | 2.734 | 2.738 | 2.742 | 2.746 | 2.750 | 2.754 | 2.758
4.6 12.766 [ 2.770 | 2,774 1 2.778 | 2.782 | 2.786 | 2.790 | 2.794 | 2.798
4.7)2.806|2.810] 2,814 | 2.818 | 2.822 | 2,826 | 2.830 | 2.834 | 2.838
4.9 2.846 | 2.850 | 2. 2.858 | 2.862 | 2.865 | 2.869 | 2.873 | 2.877
4,0 12.8852.880 | 2,803 ( 2.807 { 2.901 [ 2.004 | 2.908 | 2.012{ 2.016

SEIE {3482
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"Table 63.—Two-thirds powers of numbers—Continued
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Table 63.—Two-thirds powers of numbers—Continued
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Table 68.— Two-thirds powers of numbers—Continued

Number| .8 o E] 3 4 &5 E a S8 L]

55

56

[

B9 115,16 [15.17 1519 |15.21 [15.22 [15.2¢ [15.28 |15.28 1529 | 15.31
o0 §15.38 [15.34 [15.36 [15.38 |15.30 |15.41 [15.48 [15.45 [15.46 | 15.48
61 (156,50 {15.51 [15.53 [15.55 {15.56 [15.58 [15.60 [15.61 [15.63 | 15.85
$2/i5.66 15,08 15,70 1572 Jis.73 678 |57 NI6.78 1580 | 15.82
¢4 16.00 [16.02 [16.03 [16.05 |16.07 l16.08 [16.10 [16.12 [16.13 | 16.15
o5
"
61
]
n

16.17 [16.18 ]16.20 ]16.22 ]16.23 16. 16.27 |16.28 116.30 } 16.32

17.15 |17.16 f17.18 1710 fiz.21 17 17, 17.26 [17.27 | 17.29
92 117.31 117.32 117.34 |17.36 117.37 |17.39 [17.40 Ji7.42 {17.43 | 17.45
98 1i7.47 |17.48 |17.50 {17.51 [17.53 (17.566 (17,56 17.59 | 17.61
74 )17.63 J17.64 |1 17.67 17,60 [17.71 |17.72 J17.74 17.76 | 17.77
95 j17.78 17 80 |17.82 117.83 117.85 17 86 117.88 J17.89 }]17.91 } 17.93
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Table 68.—Two-thirds powers of numbers—Continued

20.
90 120.08 120.10 [20.11 120.13 |20.14 |20.16 (20.17 |20.19 |20.20 ) 20.22
91 (20.23 (20.25 (20.26 [20.28 [20.29 [20.31 (20.32 [20.34 ]20.35 | 20.36
92 (20.38 (20.39 [20.41 [20.42 (20.44 ([20.45 [20.47 [20.48 [20.50 | 20.51
93 120.53 |20.54 |20.56 [20.57 |20.59 [20.60 |20. 20.63 ]20.64 | 20.66
94 (20.67 (20.60 20.70 [20.72 [20.73 [20.75 |20.76 |[20.78 [20.79 | 20.81
95 120.82 20.83 |20.85 (20.86 [20.88 [20.89 20.91 [20.92 120.94 | 20.95
96 (20.97 [20.98 [21.00 {21.01 [21.02 [21.04 |21.05 [21.07 [21.08 | 21.10
97 12111 (2113 |21.14 [21.156 |21.17 [21.18 12L.20 i21.21 ([21.23 | 21.24
98 (21.26 (21.27 21.29 |21.30 J21.81 121.33 (21.34 [21.36 [21.37 | 21.39
99 21.40 [21.41 |21.43 |21.44 |21.46 [21.47 [21.49 (21.50 [21.52 | 21.53
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Table 64.— Three-fifths powers of numbers

Number| .00 J01 02 03 S04 08 08 E £8 09
0.0 | 0.0000 0.0631] 0.0956{ 0.1220) 0. 1450; 0. 1657; 0. 1849 0. 2028/ 0. 2197 0. 2358
0. L2512 . 2660 .2802) .2040| .3074| .3204| .3330| .3454| .3574) .3692
0. 3807| .3920; .4031) .4140{ .4247| .4353} .4456] .4558| .4650 .4758
0. .4856) .4952) .5048| .5142 .5235 5326 .5417} .5507) . 5596
0. L5771 . 5857 .5942) .6027| .6110( .6193( 6276 .6357 .6438) .6518
0, 6598| .6676) .6755 .6832) .6009) 6986 .7062( .7137 .72121 .7286
[ 7360( .7434| .7506{ 75790 .7651 .7722| .7793| .7864) .7934| .8004
0, L8073 .8142) .8211] .8279| .8347| .8415 .8482) .8549) .8615 .8681
0, L8747 .8812| .8877| .8042) .9007| .9071| .9135 .9198 .9262 .9325
o, .9387) 94507 .9512; .0574] .9636] .9697) .9758| .9810] .9880| .9940
1 1.000 | 1.006 | 1.012 | 1.018 | 1,024 | 1.030 | 1.036 | 1.041 | 1.047 | 1.053
1111059 1.065(1.070| 1.076 | 1.082 | 1.087 | 1.093 | 1.099 | 1.104 | 1.110
1. 1116 | 1120 | 1127 [ 1132 { 1. 138 | 1.143 | 1. 149 | 1. 154 | 1. 160 [ 1.165
1 1.170 | 1.176 | 1.181 | 1.187 | 1,192 1.197 11,203 1 1.208 | 1.213 | 1.218
1.22411.229 | 1.234 | 1.239 | 1.245 | 1.250 | 1.255 | 1.260 | 1.265 | 1.270

e
<> W .2 TT WSO DD - L gk X -] D D e WA~ - e D

et

2 1.516 ( 1.520 | 1.525 | 1.520 | 1.534 | 1.538 { 1.543 | 1.547 | 1.552 | 1.556
2. 1.561 | 1.565 | 1.570 | 1.574 | 1.579 | 1.583 | 1.587 | 1.592 | 1.596 | 1.601
2. 1.605 ] 1.609 | 1.614 | 1.618 | 1.622 | 1.627 | 1.631 | 1.635 | 1.640 | 1.644
2 1.648 1 1.653 | 1.657 ) 1.661 | 1.665 | 1.670 | 1.674 ] 1.678 | 1.682 | 1.687
2. 1,601 1.695| 1.699 | 1.704 { 1.708 | 1.712 | 1.716 { 1.720 | 1.725 | 1.729
2. 1.733 | 17371 1.741 | 1.745| 1.749 | 1.754 | 1.758 | 1.762 ] 1.766 | 1.770
2. 1.774 1 1778 | 1.782 | 1.786 | 1.790 [ 1.795 | 1.799 | 1.803 | 1.807 | 1.811
2. 1.815| 1.819 | 1,823 | 1.827 | 1.831 | 1.835 | 1.839 | 1.843 | 1.847 | 1.851
2. 1.855 | 1.850 | 1.863 | 1.867 | 1.871 | 1.875 | 1.879 | 1.882 | 1.886 [ 1.890
2. 1.89411.898 | 1.902 | 1.906 | 1.910 | 1.914 | 1.918 | 1.922 | 1.925 | 1.929
7/

-3, 1.933 | 1.937 | 1.941 | 1.945 | 1,949 ) 1.952 | 1.956 | 1.960 | 1.964 | 1.968
8.1 1.972)1.975] 1.979 ) 1.983 | 1.987 | 1.991 ] 1.994 [ 1.998 | 2.002 | 2.006
$.2(2010]2013]2017]2021 202520282032} 2036|2040 | 2043
3.3 | 2047 2.051 | 2.054 | 2.058 | 2.062 | 2.066 | 2.060 | 2.073 | 2.077 { 2.080
3.4 2084|2088 | 2091 |20052009..2.102|2106| 2110 2.113 | 2117
8.5 2121|2124 21282131 }2135]2139|2142(2146]2.149 | 2.153

#5.8 | 215721602164 | 2.167 | 2.171 | 2,175 | 2.178 | 2.182 | 2.185 | 2.189
3.7)2192)219 ) 220022032207 221022142217 2221 | 2224
3.8 2228)2231|225(2238(2.242]2.245] 2249|2252 | 2.256 | 2.250
8.9 (2263} 2.266! 2270|2273 2.277 } 2,280 | 2.284 | 2.287 | 2.200 | 2.284
4.0 | 2.207 1 2.301 { 2.304 { 2.308 { 2.311{ 2.315 | 2.318 | 2,321 { 2.325 | 2.328
4.1 233223352339 2342 | 2.345 | 2.349 | 2.352 | 2.355 | 2.359 | 2.362
4,2 | 2.366 | 2.369 | 2.372 | 2.376 | 2.379 | 2.383 | 2.386 | 2.380 | 2.393 | 2.396
4.3)2399)2403) 2406} 2.409| 2.413 ] 2.416 | 2.419 ) 2.423 | 2.426 [ 2.428
4,4 243312436 | 2.439 | 2443 | 2.446 | 2.449 | 2.452 | 2.456 | 2.459 | 2 462
4.5 2.466 | 2.460 | 2.472 | 2.475 | 2.479 | 2.482 | 2.485 | 2.489 | 2.402 | 2.495
4.6 [ 2.498 | 2.502 { 2.505 | 2.508 { 2.511 ( 2.515 | 2.518 | 2.521 | 2.524 | 2.528
4,7 2531|2534 2537|2540 | 2.544 | 2.547 | 2.550 | 2.553 | 2.557 | 2.560
4.8 1 2.563 | 2.566 | 2.569 | 2.573 | 2.576 | 2.579 | 2.582 | 2.585 | 2.580 | 2.592
4,9 2595 2508) 2601 2604) 260826112614 2617)2.620] 2623
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Table 64.—Three-fifths powers of numbers—Continued

Number| .00 01 02 03 04 05 06 07 S8 09
5,0 2627 2630|2633 2636]2630)]2642(2645] 2649 2652 2655
5.1/ 2.658 | 2.661 [ 2.664 | 2.667 | 2.670 [ 2.674 | 2.677 | 2.680 [ 2.683 | 2. 6868
5.2 | 2.680 | 2.692 [ 2.695 1 2.698 | 2.701 | 2.705 [ 2.708 | 2.711 | 2. 714 | 2.717
5.3 12720 (2723 2726|2729 2.732(2.735(2.738 | 2.741 | 2.745 | 2,748
5.4 2751 {2754 | 2757|2760 | 2.763 | 2.766 | 2.769 | 2.772 | 2.775 | 2.778
5,6 (2781)2784 2787127902793 | 2.796 | 2.799 | 2.802 | 2.805 | 2.808
5.6 2.811 1 2.814  2.817 1 2.820 | 2.823 | 2.826 | 2.829 | 2.832 | 2.835 | 2.838
5.7 2.84112.844 | 2.847 | 2.850 | 2.853 | 2.856 [ 2.859 | 2.862 | 2.865 | 2,868
5.8 (287128741 2877 2,880 | 2.883 ]| 2.886 | 2.889 | 2.892 | 2.805 | 2,898
5.9 2.901 | 2.904 | 2.907 | 2.910 | 2.913 ] 2.915 | 2.918 | 2,921 | 2.924 | 2. 927
6.0 293029332936 |2.939 | 2.942| 2.945 | 2.948 | 2.951 | 2.954 | 2. 956
6.1]2959|2.962| 2965 2.968 1207129742977 2.980 | 2.983 | 2 985
6.2 12.98812.991 | 2.994 | 2.997 | 3.000 | 3.003 | 3.006 | 3.009 | 3.011 | 3.014
6.3 3.017 | 3.020 | 3.023 | 3.026 | 3.029 [ 3.032 | 3.034 | 3.037 | 3.040 | 3.043
6.4 3.046 | 3.049 | 3.052 | 3.054 | 3.057 | 3.060 | 3.063 | 3.066 | 3.069 | 3.071
6.513.074)3.077(3.08 | 3.083  3.086 | 3.088 | 3.091 | 3.004 | 3.097 | 3.100
6.6|3.103)3.105( 3.108 | 3.111 | 3.114 | 3.117 | 3.119 | 3.122 | 38.125 | 3.128
6.7)3.131)3.134/3.136 [ 3.130 | 3.142 | 3.145 | 3.148 | 3.150 | 3.153 [ 3.156
6.8 (3.159|3.161 ( 3.164 | 3.167 | 3.170 | 3.173 | 3.175 | 3.178 | 3.181 | 3.184
6.9 1318 3180319243195 3.198 | 3.200 | 3.203 | 3.206 | 3.200{ 3.211
9.0 (3214132173220 3,222 3.225|3.228 | 3.231 [ 3.233 | 3.236 { 3.239
7113242 3.244 | 3.247 | 3.250 ) 3.253 ( 3.255 | 3.258 | 3.261 | 3.263 | 3.266
7.2 3.26913.272 | 3.274 | 3.277) 3.280 | 3.282 | 3.285 | 3.288 | 3.291 | 3.203
7.3 13.296 | 3.299 | 3.301 | 3.304 | 3.307 [ 3.310 { 3.312 | 3.315| 3.318 | 3.320
7.4 |3.323 | 3.326 | 3.328 | 3.331 | 3.334 | 3.337 | 3.339 | 3.342 | 3.345| 3.347
9.513.850 | 3.353 ) 3.355 ) 3.358 | 3.361 | 3.363 | 3.366 [ 3.369 | 8.371| 3.374
7.6 13.37713.37913.382 | 3.385 | 3.387 1 3.300 | 3.393 { 3.395 | 3.398 | 3.401
7.713.403 | 8.406 | 3.409 | 3.411 | 3.414 | 3.416 | 3.419 | 3.422 | 3.424 | 3. 427
7.83.430 [ 3.432 1 3.435 1 3.438 | 3.440 | 3.443 | 3.446 | 3.448 | 3. 451 | 3.453
9.9 3.456 | 3.450 ) 3.461 | 3.464 | 3.467 { 3.469 | 3.472 [ 3.474 | 3.477 | 3.480
8.0 | 3.482 3.485 | 3.487 | 3.490 | 3.493 | 3.495 | 3.498 | 3.500 | 3.503 | 3.506
8.113.508 1 3.511|3.513] 3.516 | 3.510 | 3.521 | 3.524 | 3.526 | 3.520 | 3.532
8.2 | 3.534 1 3.537 | 3.539 | 3.542 | 8.545| 3.547 [ 3.550 | 3.552 | 3.555 | 3. 557
8.3 | 3.560 [ 3.563 | 3.565 | 3.568 | 3.570 | 3.573 | 3.575 | 3.578 | 3.581 | 3.583
8.4 | 3.586 | 3.588 [ 3.501 | 3.503 | 3.596 | 3.598 | 3.601 | 3.604 | 3.606 | 3.609
8.5 3.611(3.614 | 3.616 | 3.619 | 3.621 | 3.624 | 3.626 | 3.620 | 3.632 | 3.634
8.6 13637 ( 3.630 | 3.642 | 3.644 | 3.647 | 3.640 [ 3.652 | 3.654 | 3.657 | 3.659
8.713.662(3.664)|3.667 | 3.670 | 3.672] 3.675 | 3.677 | 3.680 | 3.682 | 3.685
8.8 3.68713.690 [ 3.692 | 3.695| 3.607 | 3.700 | 3.702 | 3.705 | 3.707 | 3.710
8,913.712(3.715(38.717 [ 3.720 | 3.722 | 3.725 1 3.727 | 3.730 | 3.732 | 3.735
9.0 (8737|3740 |3.742 ( 3.745| 3.747 | 3.750 [ 3.752 | 3.755 | 8.757 | 3.760
9.113.762 1 3.765 | 3.767 | 3.769 | 3.772 | 3.774 | 3.777 | 8.779 | 3.782 | 3.784
9.2 [3.787 1 3.780 | 3.792 | 3.794 | 3.797 { 3.799 | 3.802 | 3.804 | 3.807 | 3.809
9.3)3811)3814(3.816|3.819) 3.8213.824 [ 3.826( 3.820 ] 3.831 | 3.834
9.4 | 3.836 | 3.838 [ 3.841 | 3.843 [ 3.846 | 3.848 | 3.851 | 3.853 [ 3.856 | 3.858
9.5 | 3.860 | 3.863 | 3.865 | 3.868 | 3.870 | 3.873 | 3.875 | 8.877 | 3.880 | 3.882
9.6 | 3.885| 3.887 | 3.800 | 3.802 | 3.894 | 3.897 | 3.809 | 8.902 | 3.904 | 3.907
9.7 (3909 3.911)3.914|3916|3.919|3.921(3.923 | 3.92 | 3.928 | 3.931
9,81 3.033|3.936 | 3.938|3.940 | 3.943 | 3.945| 3.948 | 3.950 | 3.952 | 3.955
9.9 | 3.957|3.960 | 3.962|3.964 | 3.967 | 3.969 | 3.972 | 3.974 | 3.976 | 3.979
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Table 64.— Three-fifths powers of numbers—Continued

Number| .00 JI1 o2 03 04 05 L6 07 08
10.0 | 3.981 | 3.983 | 3.986 | 3.988 | 3.991 | 3.993 | 3.995 | 3.998 | 4.000
10,1 | 4.005 | 4.007 | 4.010 | 4.012 | 4.014 | 4.017 | 4.019 | 4.022 | 4.024
10,2 7 4.029 § 4,031 | 4.033 | 4.036 | 4.038 | 4.040 | 4.043 | 4.045 | 4.048
10,3 | 4.052 | 4.055 | 4.057 } 4.059 | 4.062 | 4.064 | 4.066 | 4.069 | 4.071
10,4 | 4.076 | 4.078 | 4.081 | 4.083 | 4.085 | 4.088 | 4.090 | 4.002 | 4.095
10.5 ) 4.099 | 4.102 | 4.104 [ 4.106 | 4.109 | 4.111 | 4.113 | 4.116 } 4.118
10.6 1 4.123 | 4,125 4.127 | 4.130 | 4.132 ] 4.134 | 4.137 | 4.139 | 4.141
10.7 | 4.146 | 4.148 | 4.151 | 4.153 | 4.155 | 4.158 | 4.160 | 4.162 | 4.165
10,814,169 )4.172) 4,174 14,176 | 4.178 [ 4.181 | 4,183 | 4.185 ) 4,188
10.9 ] 4.1921 4,195 | 4.197 | 4,199 | 4.202 4.204 | 4.206 | 4. 4,211
11,0 4.215 1 4.218 | 4.220 | 4.222 | 4,225 | 4.227 | 4.220 | 4.231 ( 4.234
11,1} 4.238 ) 4.241 | 4.243 | 4.245 } 4.247 | 4.250 | 4.252 | 4.254 | 4.257
11,2 | 4.261 | 4.263 | 4.26 | 4.268 | 4.270 | 4.273 | 4.275 | 4.277 | 4.279
11,83 [ 4.284 | 4.286 { 4.209 | 4.291 | 4.293 | 4.205 | 4.208 | 4.300 | 4.302
11,4 | 4.307 | 4.309 | 4.311 | 4.313 | 4.316 | 4.318 | 4.320 | 4.323 | 4.325
11,5 4.32914.332 | 4.334 | 4.336 | 4.338 | 4.341 § 4.343 | 4.345 | 4.347
11,68 | 4.352 | 4.354 | 4.356 | 4.359 | 4.361 | 4.363 | 4.365 | 4.368 | 4.370
11,7 | 4.374 | 4.377 | 4.379 | 4.381 | 4.383 | 4.386 | 4.388 | 4.390 | 4.392
11,8 | 4.397 | 4.399 | 4.401 | 4.403 | 4.406 | 4.408 | 4.410 | 4.412 | 4,415
11,9 | 4.419 | 4.421 | 4.424 | 4.426 | 4.428 | 4,430 | 4.432 | 4.435 | 4.437
12,0 | 4.441 1 4,444 | 4.446 | 4.448 | 4.450 | 4,452 | 4.455 | 4.457 | 4.459
12,1 4.463 | 4.466 | 4.468 | 4.470 | 4.472 | 4.475 | 4.477 | 4.479 | 4.481
12,2 ) 4,486 ) 4.488 | 4.490 | 4,492 4.494 | 4,407 | 4,499 | 4,501 | 4.503
12,3 | 4.508 | 4.510 | 4.512 | 4.514 | 4.516 | 4.519 | 4.521 | 4.523 | 4. 525
12,4 | 4.530 | 4.532 | 4.534 | 4.536 | 4.538 | 4.540 | 4.543 | 4.545 | 4.547
12,5 | 4.551 | 4.554 | 4.556 | 4.558 | 4.560 | 4.562 | 4.565 | 4.567 | 4.569
12,8 | 4.573 | 4.575 | 4.578 | 4.580 | 4.582 | 4.584 | 4.586 | 4.588 | 4.591
12,7 | 4.595 | 4.597 | 4.509 | 4.601 | 4.604 | 4.606 | 4.608 | 4.610 | 4.612
12.8 | 4.617 | 4.619 | 4.621 | 4.623 | 4.625 | 4.627 | 4.630 | 4.632 | 4.634
12,9 | 4.638 | 4.640 | 4.643 | 4.645 | 4.647 | 4.649 | 4.651 | 4.653 | 4. 655
13,0 | 4.660 | 4.662 | 4.664 | 4.6606 | 4.668 | 4.671 | 4.673 | 4.675 | 4.677
13,1 | 4.681 | 4.683 | 4.686 | 4.688 | 4.690 | 4.602 | 4.604 | 4,696 | 4.698
13.2 1 4.703 | 4.705 | 4.707 [ 4.709 | 4.711 | 4.713 | 4.715 | 4.718 | 4.720
13,3 | 4.724 | 4.726 | 4.728 | 4.730 | 4.733 | 4.735 | 4.737 | 4.739 | 4.741
13,4 4.745 ] 4.747 | 4.750 | 4.752 ) 4.754 | 4.756 | 4.758 | 4.760 ) 4.762
13.5 ] 4.767 1 4.769 | 4.771 1 4.773 | 4.775 | 4.777 | 4.779 | 4.781 | 4.783
13,6 | 4.788 | 4.790 | 4.79214.7904 1 4.796 ) 4.798 | 4.800 | 4.802 | 4.
13,7 | 4.809 | 4.811 | 4.813 | 4.815 | 4.817 | 4.819 | 4.821 | 4.823 | 4.826
13.8 | 4.830 | 4.832 | 4.834 | 4.836 | 4.838 | 4.840 | 4.842 | 4. 4.847
13.9 1 4.851 | 4.853 | 4.855 | 4.857 | 4.859 | 4.861 | 4.863 } 4.865 | 4.867
14,0 | 4.872 | 4.874 | 4.876 | 4.878 | 4.880 | 4.882 | 4.884 | 4.886 | 4.888
14.1 | 4.893 ( 4.895 | 4.807 | 4.899 [ 4.901 | 4.903 { 4.905 | 4.907 | 4.909
14.2 | 4.9013 ) 4.915 | 4.917 | 4,920 1 4.922 | 4.924 | 4.926 | 4.928 | 4.930
14,3 4.934 | 4.936 | 4.938 | 4.940 | 4.942 | 4.944 | 4.946 | 4.949 | 4.951
14,4 | 4.955 | 4.957 | 4.959 | 4.961 | 4.963 | 4.965 | 4.967 | 4.969 [ 4.971
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Table 64.—Three-fifths powers of numbers—Continued

Number | .00 .01 .02 .03 .04 .05 .08 .07 .08 .09
14,5 149751 4.977 | 4.979 ( 4.081 | 4.984 | 4.986 | 4.988 [ 4.990 | 4.992 | 4
14,6 | 4.996 | 4,998 | 5.000 | 5002 | 5.004 | 5.006 | 5.008 | 5.010 | 5.012 | 5.01¢
14,7 | 5.016 | 5.018 | 5.020 | 5023 | 5.025 | 5.027 | 5.029 | 5.031 | 5.033 | 5.035
14,8 1 5037 | 5030 | 5.041 [ 5.043 { 5.045 1 5.047 | 5.049 | 5.051 | 5.053 | 5.055
14,9 | 5057 | 5.059 | 5,061 | 5063 | 5.065 ) 5.067 | 5.069 | 5.071 | 5.073 | 5.076
15,0 ( 5078 [ 5,080 | 5.082 | 5084 | 5.086 | 5.088 | 5.000 | 5.002 | 5.004 { 5.006
15.1 | 5098 | 5100 | 5.102 | 5,104 | 5.106 [ 5,108 | 5.110 { 5. 112 | 5.114 | 5.116
15.2 | 5118 | 5,120 | 5,122 | 5,124 | 5.126 [ 5,128 | 5.130 | 5.132 ] 5.134 | 5.136
15,8 | 5.138 | 5.140 { 5,142 5.144 | 5.146 | 5.148 ) 5.150 | 5.152 | 5. 154 [ 5.156
15.4 | 5,158 1 5,160 | 5162 | 5,164 | 5.166 | 5,168 | 5.170 | 5.172 | 5.174 | 5.176
15.5 1 5,178 | 5,180 | 5.182 | 5,184 | 5.186 | 5.188 | 5.190 | 5.192 [ 5. 1904 | 5.196

.8 ] 5.198 | 5. 5.2021 5,204 | 5,206 | 5.208 | 5.210 [ 5.212 | 5.214.| 5.216
15,7 | 5.218 | 5,220 | 5.222 | 5.224 | 5.226 | 5.228 | 5.230 | 5.232 | 5.234 | 5.236
15.8 | 5,238 | 5,240 1 5.242 | 5.244 ) 5,246 | 5,248 | 5.250 | 5.252 | 5.254 | 5.256

.9 | 5.258 1 5.260 | 5.262 | 5.264 | 5.266 | 5.268 | 5.270 | 5.272 | 5.274 | 5.276
16,0 | 5.278 | 5,280 | 5.282 | 5,284 | 5.286 | 5.288 | 5.290 | 5.292 | 5.204 | 5.296
16.1 | 5.298 | 5.300 | 5.302 | 5.304 | 5.306 | 5.308 | 5.310 | 5.312 | 5.314 | 5.316
16.2 | 5.318 | 5.319 | 5.321 | 5.323 | 5.325 | 5.327 | 5.320 | 5.331 | 5.333 [ 5.335

.3 | 5.337 ) 5.339 | 5,341 | 5.343 | 5.345{ 5.347 ( 5.349 | 5.351 | 5.353 | 5.355
16.4 | 5.357 | 5.359 | 5.361 | 5.363 | 5.365 | 5.367 | 5.369 | 5.371 | 5.372 | 5.374
16,5 | 5.376 | 5.378 | 5.380 | 5.382 | 5.384 | 5.386 | 5.388 | 5.300 | 5.302 | 5.304

16,8 | 5.306 | 5.308 | 5.400 [ 5.402 | 5.404 | 5.406 | 5408 | 5.410 | 5.412 | 5413

18,0 | 5.665 | 5,666 | 5,668 | 5.670 | 5.672 | 5.674 | 5.676 | 5.678 | 5.680

8.1 5.68315.685 | 5687 | 5,689 | 5.691 | 5.693 | 5.695 | 5.607 | 5.698 | 5.700
18,2 | 5.702 [ 5,704 | 5.706  5.708 | 5.710 | 5.712 ] 5. 713 | 5.715 [ 5.717 | 5.719
18,3 | 5.721 | 5.723 | 5.725 | 5.727 | 5.728 [ 5.730 | 5.732 | 5.734 | 5.736 | 5.738
18,4 | 5.740 | 5.742 | 5.743 | 5.745 | 5.747 | 5.749 | 5.751 | 5.753 | 5.755 | 5.757

18.9 | 5.833 | 5835 | 5.837 | 5.838 | 5.840 | 5.842 | 5.844 | 5.846 | 5.848 | 5849
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Table 64.—Three-fifths powers of numbers—Continued

Number| .00 41 02 03 04 05 08 07 08
19,0 | 5.851 ] 5.853 | 5.855 | 5.857 | 5.859 | 5.861 | 5.862 | 5.864 | 5.866
19,1 5.870 | 5.872 } 5.873 | 5,875 | 5.877 | 5.879 | 5.881 | 5.883 | 5. 884
19,% | 5.888 1 5.890 | 5.892 1 5.804 | 5.896 | 5.897 | 5.899 [ 5.901 | 5.903
19,3 | 5.907 | 5.008 | 5.910 | 5.912 | 5,914 | 5.916 | 5.918 | 5.919 | 5.921
19,4 ] 5.925 | 5.927 | 5.929 | 5.930 | 5.932 | 5.934 | 5.936 | 5.938 | 5.940
19,51 5943 | 5045 5.947 | 5,949 | 5.951 | 5.952 | 5.954 | 5.956 | 5.958
19.6 | 5.961 | 5.963 | 5.965 | 5.967 | 5.969 | 5.971 | 5.972 | 5,974 | 5.976
19,715.080 | 6.9821 5.983 | 5.985 | 5,987 1 5.989 [ 5.991 | 5,992 | 5.904
19,8 | 5.998 | 6.000 | 6.002 | 6.003 | 6.005 | 6.007 | 6.000 | 6.011 | 6.012
19.9 | 6.016 | 6.018 | 6.020 | 6.022 | 6.023 | 6.025 | 6.027 | 6,029 | 6.031
20,01 6.034 | 6,036 | 6.038 | 6. 6.041 | 6.043 | 6.045 | 6.047 | 6.049
20,1 | 6.0526.054 ) 6.056 | 6.058 } 6.059 | 6.061 | 6.063 | 6.065 | 6.067
20,2 !6.070 | 6.072 | 6.074 1 6.076 | 6.078 | 6.079 [ 6.081 | 6.083 | 6.085
20,3 | 6.088 { 6.090 | 6.092 | 6.094 | 6.006 | 6.097 | 6.099 | 6.101 | 6.103
20,4 | 6.106 | 6.108 j 6.110 | 6.112 | 6.113 | 6.115 | 6.117 | 6.119 | 6.121
20.5 | 6.124 | 6.126 | 6.128 | 6.130 | 6.131 | 6,133 | 6.135 | 6,137 | 6.139
20.8; 6.142}6.144]6.146 | 6.148 | 6.149 ] 6.151 | 6.153 j 6.155 | 6,156
20.7 [ 6.160 | 6.162 | 6.164 | 6.165 | 6.167 | 6.169 | 6.171 | 6.173 | 6.174
20.8 | 6,178 | 6.180 | 6.181 | 6.183 | 6.185 | 6.187 | 6.189 | 6.190 | 6.192
20.9 | 6.196 | 6.197 | 6.199 | 6.201 ] 6.203 | 6.205 | 6.206 | 6.208 | 6. 210
21,0} 6.213 1 6.215 | 6.217 | 6.219 } 6.221 | 6.222 | 6.224 | 6.226 | 6.228
21,1} 6.231 | 6.233 | 6.235 | 6,236 | 6.238 | 6.240 | 6.242 | 6.244 | 6. 245
21,21 6.249 | 6.251 | 6.252 | 6.254 | 6,256 1 6.258 | 6.250 | 6. 261 [ 6.263
21,3 6.267]6.268 [ 6.270 1 6.272 ] 6.274 | 6.275 | 6.277 | 6.279 | 6. 281
21,4 | 6.284 | 6.286 | 6.288 | 6.289 | 6.291 ] 6.293 ] 6.295 | 6.297 | 6.208
21,516,302 | 6.304 | 6.305 | 6.307 | 6.309 | 6.311 | 6.312} 6.314 | 6. 316
21,6 ] 6.319) 6.321 | 6.323 ] 6.325 | 6.326 ] 6.328 | 6.330 | 6,332 | 6.333
21,7 16.33716.33916.340 | 6.342 | 6.344 | 6.346 | 6.347 | 6.349 | 6,351
21.8 | 6.354 | 6.356 | 6.358 | 6.360 | 6.361 ] 6.363 | 6.365 | 6.367 | 6.
21.9 | 6.372 | 6.374 | 6.375 | 6.377 | 6.379 | 6.381 | 6.382 | 6.384 | 6.386
22.0 | 6,389 | 6.391 | 6.393 | 6.395 | 6.396 | 6.308 | 6,400 | 6. 401 | 6.403
2.1 6,407 | 6.408 | 6.410 | 6.412 | 6,414 | 6.415 | 6.417 | 6.419 | 6,421
22,2 | 6,424 | 6.426 | 6.428 | 6.429 | 6.431 | 6.433 | 6.435 | 6.436 | 6.438
2.3 6,441 | 6.443 | 6.445 | 6.447 | 6.448 | 6.450 | 6.452 | 6,454 | 6.455
22.4 | 6.459 1 6.460 | 6.462 | 6,464 | 6.466 | 6.467 | 6.469 | 6.471 | 6.473
22.516.476 1 6.478 | 6.479 | 6.481 | 6.483 | 6,485 | 6.486 | 6.488 | 6.490
22,6 | 6,493 | 6,495 | 6.497 | 6.498 | 6.500 | 6.502 | 6,504 | 6.505 ] 6. 507
23,7 | 6,511 16,512 6.514 | 6.516 | 6.517 | 6.519 | 6.521 | 6.523 | 6. 524
22.8 | 6.528 1 6.529 | 6.531 | 6,533 | 6.535 | 6.536 | 6.538 | 6.540 | 6. 541
22,9 | 6.545 | 6.547 | 6.548 | 6,550 | 6.562 | 6.553 | 6.555 | 6,557 | 6.550
23.0 | 6,562 | 6.564 | 6.565 | 6.567 | 6.569 | 6.571 § 6.572 1 6,574 | 6.576
23.1)6.579 | 6.581 | 6.583 | 6.584 | 6.586 | 6.588 | 6.589 | 6.591 | 6.593
23.2 | 6.596 | 6.598 | 6.600 | 6.601 | 6.603 | 6.605 | 6.606 | 6.608 | 6.610
23.3 | 6.613 1 6.615 | 6.617 | 6.618 | 6.620 { 6.622 | 6,623 | 6.625 | 6.627
23,4 | 6.630 | 6,632 | 6.634 | 6.635 | 6.637 | 6.639 | 6.640 | 6.642 | 6.644
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Table 64.—Three-fifths powers of numbers—Continued

Number| .00 01 02 03 04 05 08 07 08 &9

23.5 | 6.647 | 6.649 | 6.651 | 6.652 | 6.654 | 6.656 | 6.657 | 6.650 | 6.661 | 6.662
23.8 | 6.0664 | 6.666 | 6.668 | 6.660 | 6.671 | 6.673 | 6.674 | 6.676 | 6.678 | 6.679
23,7 6.681 | 6.683 | 6.685 | 6.686 | 6.688 [ 6.690 | 6.691 | 6.693 | 6.695 | 6.696
23.816.698 | 6.700 [ 6.701 | 6.703 | 6.705 | 6.706 | 6.708 | 6.710 | 6.712| 6.713
23.96.715) 6.717 | 6.718 | 6.720 { 6.722 | 6.723 | 6.725 | 6.727 | 6.728 | 6.730
24,0 6.732  6.733 [ 6.735 | 6.737 | 6.738 | 6.740 | 6.742 | 6.744 | 6.745 | 6.747
24.116.749  6.750  6.752 [ 6.754 | 6.755 | 6.757 | 6.759 | 6.760 | 6.762 | 6.764
24.2 | 6.765 | 6.767 | 6.769 | 6.770 | 6.772 | 6.774 | 6.775 | 6.777 | 6.779 | 6.780

.3 6.782 ] 6.784 | 6.785 ] 6.787 | 6.789 | 6.790 | 6.792 | 6.794 | 6.795 | 6.797

.4 6.799 | 6.801 ) 6.802 ] 6.804 | 6.806 | 6.807 809 | 6.811 | 6.812 | 6.814
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.0 | 6.899 | 6.900 | 6.902 | 6.904 | 6.905 | 6.907 | 6.909 | 6.910 | 6.912 / 6.914
.11 6.915(6.917 | 6.919 6.920 { 6.922 | 6.923 | 6,925 | 6,927  6.928 | 6.930
.2 6.932( 6.933 | 6.93516.937 | 6.938 | 6.940 | 6.942 | 6.943 [ 6.945 [ 6.947
.3 (6,948 6.950 | 6.952 | 6.953 | 6.955 | 6.956 | 6.958 | 6.960 | 6.961 | 6.963
.4 | 6.965  6.966 [ 6.968 | 6.970 | 6.971 | 6.973 { 6.975 | 6.976 | 6.978 [ 6.979
25.56.981 6,983 [ 6.984 | 6.986 | 6.988 | 6.989 | 6.991 | 6.993 | 6.994 | 6.996
25,8 | 6.998  6.999 ; 7.001 | 7.002 | 7.004 { 7.006 | 7.007 | 7.009 | 7.011 | 7.012
25.717.01477.016(7.017 7019|7020 7.022(7024]7025(7027| 7.029
25.817.030 | 7.032 | 7.034 | 7.035 | 7.037 | 7.038 | 7.040 | 7.042 | 7.043 | 7.045
25.9 | 7.047 | 7.048 | 7.050 | 7.052 | 7.053 | 7.055 | 7.056 | 7.058 | 7.060 | 7.061
26,01 7.063 | 7.065 ] 7.066 { 7.068 | 7.069 | 7.071 | 7.073 | 7.074 | 7.076 | 7.078
26,1 7.079 1 7.081 | 7.082 | 7.084 | 7.086 | 7.087 | 7.089 | 7.091 | 7.092 | 7.094
26,2 | 7.095 [ 7.097 [ 7.099 | 7.100 | 7.102 | 7.104 | 7.105 | 7.107 | 7.108 | 7.110
26.8|7.112(7.113 [ 7,115 | 7.117 | 7.118 | 7.120 | 7.121 | 7.123 | 7.125 | 7.126
26.4|7.128 [ 7.130 | 7.131 | 7.133 | 7.134 { 7.136 | 7.138 | 7.139 | 7.141 | 7.142
%85| 7.144 [ 7.146 { 7.147 | 7.149 | 7.151 | 7.152 | 7.154 | 7.155 | 7.157 | 7.150
26.6 | 7.160 | 7.162 | 7.163 | 7.165 | 7.167 | 7.168 | 7.170 | 7.172 | 7.173 | 7.175
26.7 | 7.176 | 7.178 | 7.180  7.181 | 7.183 | 7.184 | 7.186 | 7.188 | 7.189 | 7.191
28.8 | 7.193 | 7.194  7.196 | 7.197 | 7.199 { 7.201 [ 7.202 | 7.204 | 7.205 | 7.207
28.9 (7.209)7.210(7.212}7.213|7.215] 7.217 [ 7.218 | 7.220 | 7.221 | 7.223
27,0 7.225 ( 7.226  7.228 | 7.229 | 7.231 | 7.233 | 7.234 | 7.236 | 7.238 | 7.239
20.1|7.241 (7.242  7.244 | 7.246 | 7.247 | 7.249 [ 7.250 | 7.252 | 7.254 | 7.255
29,21 7.257 | 7.258 | 7.260 | 7.262 | 7.263 | 7.265 | 7.266 | 7.268 { 7.270 | 7.271
20.8|7.273 7.274 [ 7.276 1 7.278 [ 7.279 | 7.281 | 7.282 | 7.284 | 7.286 | 7.287
27.4|7.289 7.290 § 7.292 ( 7.293  7.295 | 7.297 | 7.298 | 7.300 | 7.301 [ 7.303
27.517.3057.306 | 7.308  7.309 | 7.311 | 7.313 | 7.314 | 7.316 | 7.317 | 7.319
27,8 7.321 [ 7.3227.324 | 7.325 | 7.827 | 7.329 | 7.330 | 7.332 | 7.333 | 7.335
29,7 7.336 | 7.338 | 7.340 | 7.341{ 7.343 [ 7.344 | 7.346 | 7.348 | 7.349 | 7.351
27.8 | 7.852 1 7.354 | 7.356 { 7.357 | 7.359 | 7.360 | 7.362 | 7.363 | 7.365 | 7. 367
27.9|7.368) 7370 | 7.371  7.373 | 7.375 | 7.376 | 7.378 | 7.379 | 7.381 | 7. 382
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Table 64.— Three-fifths powers of numbers—Continued

Number| .00 .01 N .03 .04 .05 .08 .07 .08 .09
28.0 | 7.384 | 7.386 | 7.387 | 7.380 | 7.390 | 7.302 | 7.304 | 7.395 | 7.397 7. 308
28,1 7.400 | 7.401 | 7.403 | 7.405 | 7.406 | 7.408 | 7.409 | 7.411 | 7.412 | 7.414
98,2 | 7.416 | 7.417 | 7.419 | 7.420 | 7.422 | 7.424 | 7.425 | 7.427 | 7.428 | 7.430
28.3(7.431 | 7.433 | 7.435 | 7.436 | 7.438 | 7.430 | 7.441 [ 7.442 | 7.444 | 7. 446
98,4 | 7.447 | 7.449 { 7.450 | 7.452 | 7.453 | 7.455 | 7.457 | 7.468 | 7.460 | 7.461
28,57 7.464 | 7.466 | 7.468 | 7.469 | 7.471 | 7.472 | 7.474 | 7.475 | 7.477
28,61 7,470 | 7480 | 7.482 | 7.483 | 7.485 | 7.486 | 7.488 | 7.490 | 7.401 | 7.493
28.7 | 7.494 | 7.496 | 7.497 | 7.499 | 7.501 | 7.502 | 7.504 | 7.506 | 7.507 | 7.508
28.8 | 7.510 | 7.511 | 7.518 | 7.515 | 7.516 | 7.518 | 7.519 | 7.521 | 7.522 | 7.524
28.9 | 7.526 | 7527 | 7.520 | 7.530 | 7.532 | 7.533 | 7.535 | 7.536 | 7.538 | 7.540
29.0 | 7.541 | 7.543 | 7.544 | 7.546 | 7.547 | 7.549 | 7.551 | 7.552 | 7. 854 | 7.565
29.1 | 7.557 | 7.558 | 7.560 | 7.561 | 7.563 | 7.565 | 7.566 | 7.568 [ 7.569 | 7.571
29,9 | 7.572 | 7.574 | 7.575 | 7.577 [ 7.579 | 7.580 | 7.582 | 7.583 | 7.585 | 7.586
29.3 | 7.588 | 7.580 | 7.501 | 7.593 | 7.504 | 7.596 | 7.597 | 7.599 { 7.600 | 7.602
29.4|7.603 |7.605]7.607 | 7.608 | 7.610  7.611 | 7.613 | 7. 614 | 7.616 { 7.617
29.517.619 | 7.620 | 7.622 | 7.624 | 7.625 | 7.627 | 7.628 | 7.630 7.631 1 7.633
29,6 | 7.634 | 7,636 | 7.638 | 7.630 | 7.641 | 7.642 | 7.644 | 7.645 | 7.647 | 7.648
29,7 | 7.650 | 7.651 | 7.653 [ 7.655 | 7.656 | 7.658 | 7.659 7.661 | 7.662 | 7.664
29.8 | 7.665 | 7.667 | 7.668 | 7.670 | 7.671 | 7.673 | 7.675 | 7.676 | 7.678 | 7.670
#9.9 | 7.681 | 7.682 | 7.684 | 7.685 | 7.687 | 7.688 | 7.690 | 7.602 | 7.693 | 7.695

Number| .0 Jd 2 3 s 5 K o 8 E]
3¢ 7.696 | 7.712 | 7.727 | 7.742{ 7.758 | 7.773 | 7.788 | 7.808 | 7. 819 | 7.834
81 |7.840|7.864|7.879 | 7.895 | 7.910 | 7.925 | 7.940 | 7.955 | 7.970 | 7.985
32 | 800018 015]8 0308 045|8.060 | 8.075 | 8.000 | 8.105 | 8.119 | 8.134
38 |s.140|8 164 |8.179 | 8.193 | 8.208 | 8.223 § 8.238 | 8.252 | 8.267 | 8.282
34 |8296 8311 |8326]8.340 | 8.355 | 8.360 | 8.384 | 8.398 | 8.413 | 8.427
85 | 8.442|8.456 | 8.471 | 8.485 | 8.500 | 8.514 | 8.528 | 8.543 | 8.557 | B.571
36 | 8.586|8.600)8.614]8.620]8.643|8.657 | 8.671 | 8.686 | 8.700 | 8.714
37 8.728 | 8.742 | 8.756 | 8.771 | 8.785 | 8.700 | 8.813 | 8.827 8.841 | 8.865
38 | 8869|8883 |8807|8.911|8.925|8.939|8.953 | 8.967 | 8.980 | 8.904
30 {9.008|9.02219.036]9.0509.064 90779001 [9.1059.119 ) 9.132
40 lo.146|9.160]9.17419.187 | 9.201 { 9.215 | 9.228 | 9.242 | 9.255 | 9.269
a1 9283 9.296 | 9.310 | 9.323 | 9.337 | 9.350 [ 9.364 | 9.377 | 9.391 } 9.404
4 104180431 |9.445]9.458 1 9.472 [ 9.485 | 9.408 | 9.512 | 9.525  9.538
43 |o552] 0 565] 0,578 | 9.502 | 9.605 | 9.618 ] 9.631 | 9.645 1 9.658 | 9.671
44 0.684 | 9.698 | 9.711 | 9.724 [ 9.737 | 9.750 | 9.763 | 9.777 | 9.790 9.
45 19.816]9.829| 0.842 | 9.855 | 9.868 | 9.881 [ 9.804 | 9.907 | 9.920 | 9.933
46 | 9916 0.950 | 9.972 | 9.985 | 9.908 |10.01 [10.02 110.04 (10.05 | 10.06
41 1008 |10.09 1010 [10.11 [10.13 [10.14 [10.15 [10.17 [10.18 | 10.19
48 [10.20 [10.22 |10.23 [10.24 f10.25 [10.27 110.28 |10.29 |10.31 | 10.32
49 |10.33 |10.3¢ 10,36 [10.37 [10.38 [10.39 [10.41 |10.42 110.43 | 10.44
50 [10.46 [10.47 [10.48 [10.49 ]10.51 (10.52 |10.53 [10. 54 [10.56 | 10.57
51 |10.58 {10.59 [10.61 [10.62 [10.63 [10.64 |10.66 110.67 |10.68 | 10.60
52 o7 Ji0.72 {10.73 |10.74 [10.75 [10.77 110.78 ]10.79 [10.80 | 10.82
58 [10.83 [10.84 |10.85 [10.87 [10.88 [10.89 [10.90 [10.€1 ]10.93 | 10.04
54 (10,95 l10.06 [10.97 l10.09 |11.00 j1L.01 {1102 (11.04 |11.05 | 11.06
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Number| .0 Jd k] 3 4 5 8 ! o 8 9
55111.07 | 11.08 [ 11.10 | 1011 } 1112 | 1.¥3 | 12.14 | 11.16 | 11. 17 11.18
561 11.19 | 11.20 [ 11.22 | 11.23 | 11.24 | 11:25 | 11.26 | 11.28 { 11.29 11.30
57| 1031 | 11.32 1 11.34 | 11.35 | 11.36 | 11.37 [ 1238 { 1139 | 1141 | 1142
68 111.43 | 11.44 | 11,45 | 11.47 } 11.48 | 11.49 | 11.50 | 11.51 | 11, 521 11.54
59 | 11.55 | 11.56 | 11.57 { 11.58 | 11.60°| 11.61 | 11.62 | 11.63 | 11. 64 11. 65
60| 11.67 | 11.68 | 11.60 | 1.70 | 11.71 | 11.72 | 11.74 { 11.75 | 11.76 1177
81 (11.78111.79 | 11.80  11.82 | 11.83 | 11.84 | 11.85 | 11.86 11.87 | 11.89
621 11.90 | 1101 | 11.92 | 11.93 | 11.94 { 11.95 | 11,97 | 11. 98 11.99 | 12.00
63 | 12.01 112,02 | 12.03 { 12.05 | 12.06 | 12.07 | 12.08 | 12,09 12.10 | 12.11
64 (12.13|12.14 | 1215 | 12,16 | 12.17 | 12.18 | 12.19 | 12, 21 12.22 | 12.23
85 12.24 | 12.25 [ 12.26 | 12.27 ] 12.28 | 12.30 | 12.31 | 12.32 12.33 ) 12.34
66 )12.3512.36 [ 12.37 | 12.30 | 12.40 | 12.41 | 12,42 | 1243 12,44 | 12.45
67112.46 | 12.47 | 12.49 | 12.50 | 12.51 | 12.52 | 12.53 | 12. 54 12,55 | 12.56
68| 12.57 [ 12.59 [ 12.60 [ 12.61 | 12.62 | 12.63 | 12.64 | 12. 65 12.66 | 12.67
69 112.60 | 12.70 [ 12,71 [ 12.72 | 12.73 | 12.74 { 12,75 | 12.76 12.77 | 12,78
70 112.80 | 12.81 | 12.82 | 12.83 { 12.84 { 12.85 | 12.86 | 12. 87| 12.88 | 12.89
71112.90 112,92 (12.93 | 12.94 | 12.95 | 12.96 [ 12.97 | 12. 08112.99 | 13.00
72113.01 | 13.02 | 13.04 | 13.05 | 13.06 | 13.07 { 13.08 13.09 | 13.10 | 13.11
3113.12)13.13 [ 13.14 [ 13.15 [ 13.16 | 13,18 | 13.19 | 13 20| 13.21] 13.22
74(13.23113.24{13.25|13.26 | 13.27 | 13.28 | 13,29 | 13, 30]13.32| 13.33
5 113.34 1 13.35 | 13.36 | 13.37 | 13.38 | 13.39 | 13.40 | 13. 41113.42| 13.43
78 13.44 | 13.45 | 13.46 | 13.47 | 13.49 | 13.50 | 1351 | 13. 52 13.53 | 13.54
771 13.55 | 13.56  13.57 | 13.58 | 13.59 | 13.60 | 13.61 | 13.62 13.63 | 13.64
98 13.6513.66 | 13.67 | 13.69 | 13.70 | 13.71 | 13.72 | 13.73 13.74 ] 13.75
79 13.76 1 13.77 { 13.78 | 13.79 | 13.80 | 13.81 | 13.82 | 13.83 13.84 | 13.85
80| 13.86 | 13.87 [ 13.88 | 13.89 | 13.90 | 13.91 | 13.93 | 13.94 13.95 | 13.96
811397 113.98113.99 1 14.00 | 14.01 { 14.02 | 14.03 | 14.04 | 14, 051 14.06
8211407 14.08 (1409 | 14.10 | 14.11 { 14.12 | 14.13 | 14,14 14.15| 14.18
831141711418 | 14.19 | 14.20 | 14.21 | 14.22 | 14,23 | 14. 24 14.25] 14.26
841427 | 14.28 | 14.30 | 14.31 | 14.32 | 14.33 ( 14.34 | 14, 351 14.36 | 14.37
861 14.38114.30 [ 14.40 | 14.41 | 14.42 [ 14.43 | 14. 44 14.45 | 14.46 | 14,47
86 | 14.48 [ 14.49 | 14.50 | 14.51 | 14.52 | 14.53 | 14. 54 | 14, 55 14.56 | 14.57
871 14.58|14.59 [ 14.60 | 14.61 | 14.62 | 14.63 | 14.64 | 14.65 14.66 | 14.67
88 114.68114.60 [ 14.70 | 14.71 | 14.72 | 14.73 | 14.74 | 14.75 14.76 ] 14.77
891 14.78 | 14.70 | 14.80 | 14.81 | 14.82 | 14.83 | 14,84 | 14, 85]14.86 | 14.87
90| 14.88 | 14.80 | 14.90 | 14.91 | 14.92 | 14.93 | 14.04 | 14.95 14.96 | 14.97
011149811409 1500 ) 15.01 | 15.02 | 15.03 | 1504 | 15.05 15.06 { 15.07
921 15.08 | 15.09 [ 1510 | 15.10 | 15.11 | 15.12 | 15.13 15,14 | 15.15 | 15.16
931517 11518 | 15.19 | 15.20 | 15.21 | 15.22 | 15.23 | 15.24 15.25 ( 15.26
94| 15.27 (15,28 | 15.29 | 15.30 | 15.31 | 15.32 | 15.33 | 15.34 15.35 ] 15.36
95| 15.37 | 15.38 | 15.39 | 15.40 | 15.41 | 15.42 | 15.43 | 15. 44 115.45| 1548
96 15.47 | 15.48 | 15.48 | 15.49 | 15.50 | 15.51 | 15.52 | 15, 53 [18.54 | 15.55
971 15.56 | 15.57 | 15.58 { 15.59 | 15.60 | 15.61 | 15,62 | 15.63 15.64 | 15.65
98| 15.66 | 15.67 | 15.68 | 15.69 | 15.70 | 15.71 | 15.72 | 15.72 15.73 | 15.74
9 | 15.75 | 15.76 | 15.77 } 15.78 | 15.79 | 15.80 | 15.81 15.82 15.83 | 15.84
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Table 64.—Three-fifths powers of numbers—Continued

Number| 0 1 2 3 4 5 13 1 8 9
100 | 15.85 | 15.94 | 16.04 | 16.13 | 16.23 | 16.32 | 16.41 | 16.51 16.60 | 16.69
1o | 16,78 | 16.87 | 16.96 | 17.05 | 17.15 | 17.24 | 17.33 | 17. 41 117.50 | 17.59
120 | 17,68} 17.77 | 17.86 | 17.94 | 18.03 { 18.12} 18.21 | 18. 201 18.38 | 18.47
130 | 18.55 | 18.64 | 18.72 | 18.81 | 18.89 | 18.98 | 19. 06]19.14 | 19.23 | 19.31
140 | 10.39 | 19.48 | 19.56 | 19.64 | 19.73 | 19.81 19.89 | 19.97 ] 20.05 ] 20.13
150 | 20.21 ] 20.29 | 20.38 | 20.46 | 20.54 | 20. 621 20.70 | 20.77 | 20.85 | 20.93
160 | 21,01 | 21,09 | 21.17 | 21.25 } 21.33 | 21 40 | 21.48 | 21.56 | 21.64 | 2L.71
170 | 21079 | 21.87 | 21.04 | 22.02 | 22.10 | 22.17 | 22. 25| 22.32 | 22,40 [ 22.48
380 | 22,55 | 22.63 | 22.70 | 22.78 | 22.85 | 22.92 | 23. 001]23.07]23.15| 23.22
190 | 23.20 | 23.37 | 23.44 | 23.51 | 23.59 | 23.66 | 23. 73| 23.81 | 23.88 | 23.95

200 | 24.02| 24.00 | 24.17 | 24.24 | 24.31 | 24.38 24,45 | 24.52 | 24.59 1 24.67
210 | 24.74 | 24.81 [ 24.88 | 24.95 | 25.02 | 25.09 25.16 | 25.23 | 25.30 | 25.37
290 | 25.44 | 25.51 | 25.57 | 25.64 | 25.71 | 25.78 25.85 ] 25.92 | 25.99 | 26.06

240 | 26.80 26.87 | 26.93 | 27.00 | 27.07 27.13 | 21.20 | 21.27 27.33 | 27.40
250 | 27.46 | 27.53 | 27.60 | 27.66 | 27.73 | 27.79 | 27. 86| 27.92[27.99 | 28.05
260 | 28.12 | 28.18 | 28.25 | 28.31 | 28.38 [ 28.44 | 28. 5112857 28.63 | 28.70
270 | 28,76 | 28.83 | 28.80 | 28.95 | 20.02 | 20.08 29.14 | 29.21 | 20,27 | 29.33
280 | 20,40 | 29.46 [ 20.52 | 29.59 | 29.65 | 29.71 20.77 | 29.84 | 29.90 | 29.96
290 | 30.02 | 30.08 | 30.15 | 30.21 | 30.27 30.33 | 30.39 | 30.45 | 30.52 | 30.58

300 | 30.64 | 30.70 | 30.76 | 30.82 | 30.88 30.94 | 31.01 | 31.07 [ 31.13 | 3L19

310 | 3303 | 33.00 | 3314 | 33.20 | 33.26 | 33.32 33.38 | 33.43 | 33.49 ] 33.55
350 | 33.61| 53.67 | 33.72 | 33.78 | 33.84 | 33.00 | 83.05 ) 34.01 | 34.07 | 3412
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Number| 0 1 2 3 4 5 8 7 8 9
500 | 41.63 | 41.68 | 41.73 | 41.78 | 41.83 | 41.88 | 41.93 | 41.98 | 42.03 | 42.08
510 1 42,13 |1 42.17 1 42.22 | 42,27 | 42.32 1 42.37 | 42.42 | 42.47 | 42.52 | 42.57
520 | 42,62 1 42.67 | 42.72 | 42.77 ( 42.82 | 42.86 | 42.91 | 42.96 | 43.01 | 43.06
530 | 43,11 | 43.16 | 43.21 | 43.26 | 43.30 | 43.35 | 43.40 | 43.45 { 43.50 | 43.55
540 | 43.59 | 43.64 | 43.69 | 43.74 | 43.79 | 43.84 | 43.88 | 43.93 | 43.98 | 44.03
550 | 44.08 | 44.13 | 44.17 | 44.22 | 44.27 | 44.32 | 44.37 | 44.41 | 44.46 | 44.51
560 | 44.56 | 44.60 | 44.65 | 44.70 | 44.75 | 44.79 | 44.84 | 44.89 | 44.94 | 44,908
570 | 45.03 | 45.08 | 45.13 | 45.17 | 45.22 | 45.27 | 45.32 | 45.36 | 45.41 | 45.46
580 | 45.50 | 45.55 | 45.60 | 45.65 | 45.60 | 45.74 | 45,79 | 45,83 | 45,88 | 45.93
590 | 45.97 1 46.02 | 46.07 | 46.11 | 46.16 | 46.21 | 46.25 | 46.30 ) 48.35 | 46.39
600 | 46.44 1 46.49 | 46.53 { 46.58 | 46.63 | 46.67 | 46.72 [ 46.76 | 46.81 | 46.86
610 | 46.90 | 46.95 | 46.99 | 47.04 | 47.09 | 47.13 | 47.18 | 47.22 { 47.27 | 47.32
620 { 47.36 [ 47.41 [ 47.45 | 47.50 | 47.55 | 47.59 | 47.64 | 47.68 | 47.73 | 47.77
630 | 47.82 | 47.86 | 47,91 | 47,96 | 48.00 | 48.05 | 48.00 | 48.14 | 48.18 | 48.23
640 | 48,27 | 48.32 | 48,36 | 48.41 | 48.45 [ 48.50 | 48.54 | 48.59 | 48.63 | 48.68
650 ( 48.72 | 48.77 | 48.81 | 48.86 | 48.90 [ 48.95 | 48.99 | 49.04 | 49.08 | 49.13
660 ) 40.17 ) 40.22 | 49.20 | 49.31 | 40.35 ) 40.40 | 49.44 | 49.49 | 49.53 | 49.57
670 | 49.62 | 49.66 | 49.71 | 49.75 | 49.80 | 49.84 | 49.88 | 49.93 [ 49.97 | 50.02
680 | 50.06 ) 50.11 } 50.15 | 50.19 } 50.24 | 50.28 | 50.33 | 50.37 | 50.41 | 50.46
890 | 50.50 | 50.55 | 50.59 | 50.63 | 50.68 | 50.72 | 50,77 | 50.81 | 50.85 | 50.90
700 | 50.94 | 50.98 [ 51.03 | 51.07 | 51.11 | 51.16 | 51.20 | 51.25 | 51.29 | 51.33
710 | 51.38 | 51.42 | 51.46 | 51.51 { 51.55 | 51.59 | 51.64 | 51.68 | 51.72 | 51.77
920 | 51.81 | 51.85 | 51.89 | 51.94 | 51.98 | 52.02 | 52.07 | 52,11 | 62.15 | 52.20
730 | 52.24 ] 52.28 | 52.32 | 52.37 | 52.41 | 52.45 | 52.50 | 52.54 | 52.58 | 52.62
740 | 52.67 | 52.71 | 52.75 | 52.80 | 52.84 | 52.88 | 52,92 | 52,97 | 53.01 | 53.05
959 ; 53.09 | 53.14 | 53.18 | 53.22 | 53.26 | 53.31 ) 53.35 | 53.39 | 53.43 | 53.47
760 | 53.52 | 53.56 | 53.60 | 53.64 | 53.69 | 53.73 | 53.77 | 53.81 | 53.85 | 53.90
970 § 53.94 | 53.98 1 54.02 | 54.06 | 54.11 | 64.15 | 54.19 | 54.23 | 54.27 | 54.32
780 | 54.36 | 54.40 | 54.44 | 54.48 | 54.52 | 54.57 | 54.61 | 54.65 | 54.60 | 54.73
790 [ 54.77 | 54.82 | 54.86 | 54.90 | 54.94 | 54.98 | 55.02 | 55.06 { 55.11 | 55.15
800 1 55.19 | 55.23 | 55.27 | 55.31 | 55.35 | 55.40 | 55.44 | 55.48 | 55.52 | 55.56
810 | 55.60 | 55,64 | 55.68 | 55.73 | 55.77 | 55.81 | 55.85 | 55.80 | 55.93 | 55.97
820 1 56.01 | 56.05.| 56.09 | 56.14 | 56.18 | 56.22 | 56,26 | 56.30 | 56.34 | 56.38
830 | 56.42 ) 56.46 | 56.50 | 56.54 | 56.58 | 56.63 | 56.67 | 56.71 | 56.75 | 56.79
840 | 56.83 | 56.87 | 56.91 | 56.95 | 56.99 | 57.03 | 57.07 | 57.11 | 57.15 | 57.19
850 [ 57.23 | 57.27 | 57.31 | 57.35 | 57.40 | 57.44 | 57.48 | 57.52 | 57.66 | 57.60
860 | 57,64 } 57,68 | 57,72 | 57.76 | 657.80 | 57.84 } 57.88 | 57.92{ 57.96 | 58.00
870 | 58.04 | 58.08 | 58.12 | 58,16 | 58.20 | 58.24 | 58.28 | 58.32 | 58.36 | 58.40
880 | 58.44 | 58.48 | 58.52 | 58.56 | 58.60 | 58.64 | 58.68 | 58.72 { 58.76 | 58.80
890 | 58.83 ( 58.87 | 58.91 | 58.95 | 58.99 | 59.03 | 59.07 | 59.11 | 69.15 | 59.19
900 | 59.23 | 59.27 | 59.31 | 59.35 | 59.39 | 59.43 | 59.47 | 59.51 | 59.55 | 59.59
910 | 59.62 | 59.66 | 59.70 | 59.74 | 59.78 | 59.82 | 59.86 | 59.90 | 59.94 | 59.98
920 | 60.02 ) 60.06 | 60.10 ; 60.13 | 60.17 | 60.21 | 60.25 | 60.29 | 60.33 | 60.37
930 | 60.41 | 60.45 | 60.49 | 60.52 | 60.56 | 60.60 .64 | 60.68 | 60.72 | 60.76
940 | 60.80 | 60.84 | 60.87 | 60.91 | 60.95 | 60.99 | 61.03 ; 61.07 | 61.11 { 61.14
950 | 61.18 | 61.22 | 61.26 | 61.30 | 61.34 | 61.38 | 61.42 { 61.45 | 61.49 | 61.53
960 | 61.57 { 61.61 | 61.65 | 61.68 | 61.72 | 61.76 | 61.80 | 61.84 | 61.88 | 61.91
970 | 61.95 [ 61.99 | 62.03 | 62.07 | 62.11 | 62,14 | 62,18 | 62.22 | 62.26 [ 62.30
980 | 62.34 | 62.37 | 62.41 | 62.45 | 62.49 | 62.53 | 62.56 | 62.60 | 62,64 | 62.68
990  62.72 | 62.75 | 62.79 | 62.83 | 62.87 [ 62.91 | 62.94 | 62.98 | 63.02 | 63,06
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Table 65.—Squares, cubes, square roots, cube roots, reciprocals,
and area and circumference of circles of radius N

1 1
N | Nt | we| wE| Nt w~ | ™ | 2eN
1 i 1 1 1.0000 1.000000 3.142 6.283
2 4 8 1.4142 1.2599 500000 12.566 12.566
3 9 27 1.7321 1.4422 333333 28.274 18.850
4 16 64 2.0000 1.5874 250000 50.265 25.133
B 25 125 2.2361 1.7100 200000 78.540 81.416
[ 86 216 2.4495 1.8171 .166667 113.097 87.699
% 4 843 2 1.9129 142857 153.938 43,982
8 64 b12 2.8284 2.0000 12! 201.062 50.265
9 81 729 3.0000 2.0801 JA11111 254,469 56.549
10 100 1,000 3.1623 2.1544 I 814.159 62.832
i1 121 1,331 8.3166 2.2240 K 880.133 69.116
12 144 1,728 8.4641 2.2804 .083333 452.389 75.398
13 169 2,197 8.6056 2.3513 076923 530.929 81.681
14 196 2, 8.7417 2.4101 071429 615.752 87
15 8,375 8.8730 2.4662 066667 '706.858 94.248
16 256 4,096 4.0000 2.5198 062500 248
i) 289 4,913 4.1231 2.5713 058824 907.920 106.814
i8 824 5,832 4.2426 2.6207 055556 1,017.876 1.3.097
19 861 R 4.3539 052632 1,134,115 1.9.881
20 400 8, 4.4721 2.7144 .0 1,256.637 125.664
21 41 9,261 4.5826 2.7589 047619 | 1.885.442 131.047
22 484 10,648 4.6904 2.8020 045 1,520.531 138.230
23 29 12,167 4,7958 2.8439 043478 1,661.90 144.513
24 b76 13,824 4.8990 2.8845 041667 1,809.557 150.796
25 626 15,625 5.0000 040000 1,963.495 157.080
26 676 17,676 5.0990 2.9625 038462 | 2,128.717 163.363
44 729 9,683 5.1962 3 087037 | 2,290.221 169,646
28 784 21.952 5.2915 3.0366 035714 2,463.009
29 841 24,389 5.3852 8.0723 034483 2.642.079 182.212
30 900 27,000 54772 3.1072 K 2,827.433 188.496
31 961 20,791 5.5678 3.1414 0322 8.019.071 194.779
a2 1,024 82,768 5.6569 8.1748 031250 8,216.991 201.062
33 1,089 85,937 5.7446 3.2075 L0 3 3,421.194 207.345
34 1,156 39,304 5.8310 3.2396 020412 3.631.681 218.628
35 1,225 42,875 5.9161 8.2711 028571 3,848.451 219,911
36 1,296 46,656 6.0000 8.3019 027778 4.071.504 226.195
387 1,369 X 6.0828 8.3322 027027 4,300.840 232.478
38 1,444 54.872 6.1644 8.3620 026316 4,536.460 238.761
39 1,521 59.319 6.2450 3.3912 02564 4,778.362 245.044
40 1,600 X 6.3246 3.4200 025 5,026.548 251.827
41 1,681 68,921 6.4031 8.4482 .024390 | 5,281.017 257.611
42 1,764 '74.088 6.4807 84760 023810 5,541.770 268.894
43 1,849 79,507 6.5574 8.5034 023256 5,808.805 270.177
44 1,936 85,184 6.6332 8.5303 022727 6,082.123 276.460
45 2,026 91,125 6.7082 8.5569 022222 6,361.725 282.743
46 2,116 97,336 6.7823 8.5830 021739 | 6,647.610 289.027
47 2.209 103,823 6.8557 3.6088 021277 6,939.778 295.810
48 2,804 110,592 6.9282 8.6342 1020833 7,233,230 801.593
49 2,401 117.619 7.0000 3.6593 020408 7,542.964 307.876
80 2,500 125,000 7.0711 3.6840 020000 7,853 932 814.160
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Table 65.—Squares, cubes, square roots, cube rools, reciprocals,
and area and circumference of circles of radius N—Continued

1 1

N N? N3 N '} N 3 T N2 27N
851 2,601 132,651 7.1414 3.7084 | .019607 8,171.283 320.442
52 2,704 140, 7.2111 8.7325 | .019231 8,494,867 826.726
53 2,809 148,877 7.2801 3.7563 | .018868 8,824.734 833.009
54 2,916 157,4 7.3485 8.7798 | 018519 9,160.884 339.292
55 8,026 166,376 74162 3.8030 018182 9,503.318 8456.576
56 8,136 175,616 7.4833 8.8259 | .017857 9,852.035 851.858
87 8,249 ,193 7.5498 8.8485 | .017544 | 10,207.035 358.142
58 38,364 195,112 7.6158 8.8709 | 017241 | 10,568.318 364.425
59 3,481 205,879 7.6811 8.8930 | .016249 | 10,935.884 370.708
60 3,600 216,000 7.7460 8.9149 | .016667 | 11,309.734 876.991
61| 871 226,981 7.8102 8.9365 | .016393 | 11,680.866 | 883.274
62 3,844 X 7.8740 8.9579 | .016129 | 12,076.282 389.557
63 8,969 250,047 7.9373 8.9791 | .015878 | 12,468.981 395.841
64 4,096 262,144 8.0000 4.0000 | .015625 | 12,867.964 402.124
a5 | 4,225 274,625 8.0623 4.0207 | 015385 | 13,273.229 | 408.407
66 4,856 287.496 8.1240 4.0412 | 015156 | 18,684.778 414.690
67 4,489 300,763 8.1854 4.0615 | .014925 | 14,102.610 420.973
68 | 4,64 814,432 8.2462 4.0817 | 014706 | 14,526. 427.267
89 4,761 828,509 8.3066 4.1016 | .014493 | 14,957.123 438.510
70 4,900 843,000 8.3666 41218 | .014286 | 15,398.804 439.823
71 5,041 857,911 8.4261 4.1408 014085 | 15,886.769 446.106
i 5,184 373,248 8.4853 4.1602 013889 | 16,286.017 4562.389
93 5,320 889,017 8.6440 4.1793 013699 | 16,741.547 458.678
4 5,476 405,224 8.6023 1983 | 013514 | 17,203.362
w5 5,625 421,875 8.6603 4.2172 | 013338 | 17,671.459 | 471289
76 5,776 438,976 8.7178 4.2358 013158 | 18,145.839 477.522
id 5,929 456,533 8.7750 4.2543 012987 | 18,626.!
8 6,084 474,552 8.8318 4.2727 012821 | 19,118.450 490.088
kil 6,241 493,039 8.8822 4.2908 19,606.680 486.872
80 6,400 612,000 8.9443 4.3089 012500 | 20,106.193 502.655
81 6,561 531,441 9.0000 4.3267 | .012346 | 20,611.990 | 508.938
82 6,724 551,368 9.0554 4.3445 | .012195 | 21,124.069 515.221
83 6,889 571,787 9.1104 4.3621 | .012048 | 21,612.482 521.504
84 7,056 592,704 9.1652 4.3795 | .011905 | 22.167.078 527.788
85 7,225 614,125 9.2195 4.3968 | .011765 | 22,698.007 534.071
86 7.896 636,056 9.2738 44140 | 011628 | 23,235.220 540.354
87 7,569 658,503 9.3274 44310 | .011494 | 23.778.715 546.637
88 7,744 681,472 9.3808 4.4180 011364 | 24,328.4%4 552.920
89 7921 704,969 9.4340 4.4647 011236 | 24.884.556 559.205
80 8,100 ,000 9.4868 44814 011111 | 25,446,901 566.487
a1 8,281 758,571 9.5394 4.4979 { 010989 | 26,015.529 71770
o2 8,464 8,688 9.5017 4.5144 | .010870 { 26,590.441 578.058
23 8,649 804,357 9.6437 5307 | 010753 | 27,171, 584.336
94 8,836 830,584 9.69564 4.5468 | .010638 | 27,759.113 590.619
o5 9,025 857,375 9.7468 4.5629 | 010526 | 28,852.874 596.903
96 9,216 884,736 9.7980 4.5789 | 010417 | 28,952.918 603,186
27 9,409 912,673 9.8489 4.5847° ) 010309 | 29,559.246 609.469
28 9,604 941,192 9.8985 4.6104 | .010204 | 80,171.856 615.762
09 9,801 970, 9.9499 4.6261 | .010101 | 80,790.750 622.0386

100 | 10,000 1,000,000 | 10.0000 4.6416 | .010000 81,415 927 628319
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Table 65.—Squares, cubes, square roots, cube roots and recip-
rocals—Continued

1 1 1
N N3 N® N¥ N =
N
101 10,201 1,030,301 10.0498756 4.6570095
102 10,404 1,061,208 10.0995049 4.6723287
103 10,609 1,092, 10.1488916 4,6875482 009708738
104 10,816 1,124,864 10.1980890 4.7026694 009615385
105 11,025 1,157,625 10.2469508 4.7176940 009523810
1068 11,236 1,191,018 10.2956301 4.7326235 009433962
107 11,449 1 225,043 10.3440804 4.7474594 009345794
108 11,664 1 259 712 10.3923048 47622032 009259259
109 11,881 1,295,029 10.4403065 4.7768562 009174312
110 12,100 1,331,000 10.4880885 4.7914199 009090909
111 12,821 1,367,631 10.5856588 4.8058955
112 12,544 1,404, 10.5830062 4.8202845 008928571
113 12,769 1,442,897 10.6301458 4.8345881 008849558
114 12,996 1,481,644 10.6770783 4.848807 008771930
115 13,225 1,620,875 10.7288063 4.8629442 008695652
116 13,458 1,560,896 10.7703296 4.8769990 008620690
117 13,689 1,601,613 10.8166538 4,8909732 K
118 13,924 643, 10.8627805 4.9048681 008474576
119 14,161 1,685,159 10.9087121 4.9186847
120 14,400 1,728,000 10.9544512 4.9324242
121 14,641 1,771,561 11.0000000 4.9460874 008264468
122 14,884 1,815,848 11.0453610 4.9596757 008196721
123 15,129 1,860,867 11.0905365 4.9731898 008130081
124 15.376 1,906,624 11.1356287 4.9866310 0080645616
125 15,625 1,958,126 11.1803399 5.0000000 008000000
126 15,876 2,000,376 11.2249722 5.0182979 007
127 16,129 048, 11.2694277 5.0266257 007874016
128 16,384 2,007,162 11.8137085 5.0396842 007812500
129 16,641 2,146,689 11.8578167 5.0627743 007751988
130 16,900 2,197,000 11.4017543 6.0657970 007692308
131 17,161 2,248,001 11.44556231 5.0787531 007638588
132 17,424 2,299,968 11.48912563 5.0916434 0075756768
133 17,689 2,852,637 11.5325626 5.1044687 007518797
134 17,956 2,406,104 11.5758369 5.1172209 007462687
138 18,226 2,460,376 11.6189500 5.1299278 007407407
136 18,496 . 2,515,456 11.6619038 5.1425632 007352041
137 18,769 2,571,363 11.7046999 5.1561367 007299270
138 19,044 2,628,072 11,7473401 5.1676493 007246377
139 19,821 2,685,619 11.7898261 5.1801015 007194245
140 19,600 2,744,000 11.832159 5.1924941 007142867
141 19,881 2,808,221 11.8743421 5.2048279 007092199
142 20,1 2,863,288 11.91637568 5.2171034 007042254
143 20,449 2,924,207 11.9582607 5.2293216 006993007
144 20, 2,985,984 12.0000000 5.2414828 006944444
145 21,026 8,048,626 12.0415946 6.2535879 006896552
146 21,316 8,112,136 12.0830460 5.2656374 0068493156
147 1,609 8,176,628 12.1243567 6.2776321 006802721
148 21,904 8,241,792 121656261 5.2805725 006766757
149 22,201 3.30;&45 12.2065666 5.8014592 006711409
150 22, 38,375{000 12.2474487 58182028 | 006666667
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Table 65.—Squares, cubes, square roots, cube roots and recip-

rocals—Continued

1
N N 2 N 8 Nf N%’ _1_
N

151 22,801 3,442,951 12.2882057 5.3250740 006622517
152 ,104 8,611, 12.3288280 5.3368033 006578947
153 23,409 8,581,577 12.3693169 5.3484812 006535948
154 23,716 3,662,264 12.4096736 5.3601034 006493506
156 ,025 3,723,875 12.4498496 5.3716854 006451613
156 24,336 3,796,416 12.4899960 5.3832126 006410256
157 24,649 3,869,893 12.5299641 5.3946907 006369427
158 24,964 8,944,312 12.5698051 5.4061202 006329114
159 25,281 4,019,679 12.6095202 5.4175015 .006288308
160 ,600 4,096, 12.6491106 5.4288352 -006250000
161 25,921 4,173,281 12.6885775 5.4401218 006211180
162 26,244 4,251,528 12.7279221 5.4513618 006172840
163 26,569 4,330,747 12.7671453 5.4625656 006134969
164 26,896 4,410,944 12.8062485 5.4737037 006097561
1656 1225 4,492,125 12.8452326 5.4818066 006060606
166 27,566 4,574,296 12.8840087 5.4958647 006024096
167 27,880 4,657,463 12,9228480 5.5068784 005988024
168 ) 4,741,632 12.9614814 5.5178284 .005952381
169 28,561 4,826,809 13.0000000 5.5287748 005917160
170 B 4,913,000 13.0384048 5.5396583 005882353
7L 29,241 5,000,211 13.0766968 5.5504991 005847953
172 ,584 088,4: 131148770 5.5612978 005813953
173 29,929 5,177,717 13.1529464 5.5720546 005780347
174 80,276 5,268,024 13.1909060 5.5827702 006747126
176 80,625 5,359,375 18.2287566 5.5934447 005714286
176 80,976 6,451,776 13.2664992 5.60407 005681818
by ki 81,329 5,515,233 13.3041347 5.6146724 005649718
178 31,684 5,689,752 13.3416641 5.6252263 005617978
179 82,041 5,735,339 13.3790882 5.6357408 005586592
180 82, ,832,000 13.4164079 5.6462162 005555556
181 82,761 5,929,741 13.4536240 5.6566528 005524862
182 83,124 6,028,568 13.4907376 5.6670511 005494505
183 33,489 6,128,487 13.5277493 5.6774114 005464481
184 ,856 6,229,504 13.5646600 5.6877340 005434783
185 1225 6,331,626 13.6014705 5.6980192

188 84,596 6,434,856 13.6381817 5.7082675 005376344
187 34,969 6,539,203 13.6747943 5.7184791 005347594
188 ,344 6,644,672 13.7113092 5.7286543 005319149
189 385,721 6,751,269 13.7477271 5.7387936 005291005
190 ,100 ,859 13.7840488 5.7488971 005263158
191 86,481 6,967,871 13.8202750 5.7589662 006235602
192 86,864 7,077,888 13.8564065 5.7689982 208333
193 37,249 7,189,057 13.8924440 5.7789966 005181847
194 7,636 1,301,884 13.9283883 5.7889604 005154639
195 88,025 7,414,875 13.9642400 5.7988900 005128205
196 38,416 7,529,536 140000000 5.8087857 .005102041
197 38,809 7,645,373 14.0356638 5.8186479 .005076142
198 39,204 7,762,392 14.0712473 5.8284767 £

199 89,610 7,880,599 14.1067360 .8382725 006025126
200 40,000 8,000,000 14.1421356 5.8480855 .
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Table 65.—Squares, cubes, square rools, cube roots and recip-
rocals—Continued

1

N N? N® Nt nt e
201 40,401 8,120,601 14.1774469 5.8577660 004976124
202 40,804 8,242,408 14.2126704 5.8674643 .004950495
203 41,209 8,365,427 14.24'78068 5.8771307 004926108
204 41,616 8,489,664 14.2828569 5.8867658 004901961
208 42,026 8,615,125 14.3178211 5.8963685 004878049
208 42436 8,741,816 14.3527001 5.9059406 004854369
207 42,849 8,869,743 14.3874946 5.9154817 004830918
208 43,264 8,998,912 14.4222051 5.9249921 004807692
209 43,681 9,129,329 14.4568323 5.9344721 004784689
210 44,100 9,261,000 14.4913767 5.9439220 004761905
211 44,521 9,393,931 14.5258390 5.9533418 004739336
212 44,944 9,528,128 14.5602198 5.9627320 1004716981
213 45,369 9,663,697 14.5945195 5.9720926 004694836
214 45,796 9,800,344 14.6287388 5.9814230 004672897
215 6,225 9,938,375 14.6628783 5.9907264 004651163
216 46,656 10,077,696 14.6969385 6.0000000 1004629630
217 47,089 10,218,318 14.7309199 6.0092450 004608295
218 47,524 10,360,232 14.7648281 6.0184617 00458’
219 47,961 10,608,459 14.7986486 6.0276502 004566210
220 48,400 10,648,000 14.8323970 6.0868107 K

221 48,841 10,793,861 148660687 6.0459435 004524887
222 49,284 10,941,048 14.8996644 6.0550489 004504505
223 49,729 11,089,567 14.9331845 6.0641270 004484305
224 50,176 11,239,424 14.9666295 6.0731779 004464286
225 50,626 11,890,626 15.0000000 6.0822020 004444444
26 51,076 11,643,176 15.0332964 6.0911994 1004424779
227 51,629 11,697,083 15.0665192 6.1001702 004405286
228 51,984 11,852,352 15.0996689 6.1091147 004385965
229 52,441 12,008,989 15.1327460 6.1180332 004366812
230 52,900 12,167,000 15.1657509 6.1269257 004347826
231 53,361 12,326,391 15.1986842 6.1357924 004329004
232 53,824 12,487,168 15.2315462 6.1446337 004310345
233 54,289 12,649,837 15.2643375 6.1534495 004291845
234 54,756 12,812,904 15.2970585 6.1622401 004273504
235 55,225 12,977,875 15.8297097 6.1710058 004255319
236 55,696 13,144,256 15.3622915 6.1797466 004237288
237 56,169 13,312,053 15.3948043 6.1834628 004219409
238 56,644 13,481,272 15.4272486 6.1971544 004201681
239 57,121 13,651,919 15.4596248 6.2058218 004184100
240 57,600 13,324,000 15.4919334 6.2144650 004166667
241 58,081 13,997,621 15.5241747 6.2230843 004149378
242 58.564 14,172,488 15.5563492 6.2316797 004132231
243 59,049 14,348,907 15.5884573 6.2402515 004115226
244 59,536 14,526,784 15.62049%4 6.2487998 004

245 X 4,706, 15.6524758 6.2578 004081633
246 60,516 14,886,936 15.6843871 6.2668266 004065041
247 61,009 15,069,223 15.7162336 6.274304 004048583
248 61,504 15,252,992 15.7480157 6.2827613 004032258
249 62,001 15,438,249 15.7797338 6.2911946 004016064
250 62,500 15,625,000 15.8113883 6.2996058 004000000
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Table 65.—Squares, cubes, square roots, cube 100ls and recip-

rocals—Continued

) 1

N N3 N® Nt Nt e
251 63,001 15,818,251 16.8429795 6.3079935 003984064
252 63,604 ,003,008 15.8745079 6.3163596 003968:
253 64,009 16,194,277 15.9059737 6.8247085 003952569
254 64,616 16,387,064 15.9373775 6.3330256 037008
255 65,025 16,581,875 15.9687194 6.34138257 003921569
256 65,586 16,777,216 16. 6. 003906250
25% 66,049 16,974.593 16.0312195 6.8578611 003891051
258 66,564 17,178,512 16.0623784 6. 003875969
259 67,081 17.873,979 16.0934769 6.3743111 003861004
260 67,600 17,576,000 16.1245155 6.8825043 003846154
261 68,121 17,779,681 16.1554944 6.3906765 003831418
262 68,644 17,984,728 16.1864141 6.3988279 1003816794
263 69,169 18,191,447 16.2172747 6.4069585 00!
264 9,696 18,399,744 16.2480768 6.4150687 003787879
265 ,226 ,609,/ 16.2788206 6.42315683 0037738585
266 70,756 18,821,096 16.3095064 6.4312276 003759398
267 71,289 19,034,163 16.3401346 6.4392767 003745318
268 71,824 19,248,832 16.3707055 6.4473057 731343
269 72,361 ,465,109 16.4012195 6.4553148 003717472
270 72, 9,683,000 16.4816767 6.4633041 003703704
271 78,441 19,902,511 16.4620776 6.4712736 003690037
272 , 984 20,123,648 16.4924225 6.4792236 003676471
273 74,529 20,846,417 16.5227116 6.4871541
24 75,076 20,570,824 16.5520454 6.4950653 003649635
275 76,625 20,796,875 16.5831240 6.5029572 003636364
276 76,176 21,024,676 16.6132477 6.5108300 .003623188
277 76, 21,253, 16.6433170 6.5186839 003610108
298 71, 21,484,952 16.6733320 6.5265189 003597122
2279 77,841 21,717,639 16.7032031 6.5343361 003584229
280 78,400 21,952,000 16.7832005 6.5421326 .003571429
281 78,961 22,188,041 16,7630548 6.5499118 .003558719
282 9,524 22,425,768 16.7 6.5576722 0038546099
283 80,089 22,665,187 16.. 6.5654144 003533569
284 ,656 22,906,304 16.8522995 6.56781385 2003521127
285 81,225 23,149,126 16.8819430 6.5808443 003508772
286 796 23,393,656 16.9115845 6.5885323 .003496503
287 82,369 23,639,903 16.9410743 6.5962023 003484321
288 A 23,887,872 16.9705627 6.6038545 008472222
289 88,621 24,187,569 17.0000000 6.6114890 003460208
290 ,100 24,389,000 17.0293864 6.6191060 003448276
291 84,681 24,642,171 17.0587221 6.6267054 003436426
292 ,264 L8971 17.0880075 6.6342874 008424658
203 85,849 25,158,757 17.1172428 6.6418522 003412969
204 86,436 25,412,184 17.1464282 6.6493998 003401361
295 87,025 25,672,375 17.1755640 6.6569302 1003389881
2906 87,616 25,934,336 17.2046505 6.6644437 003378378
207 ,209 26,198,073 17.2336879 6.6719403 003367003
298 88,804 26,463,692 17.2626765 6.6794200 K 7
290 89,401 26,730, 8¢ 17.2916165 6.6868831 1003344482
300 90,000 27,000,000 17.8205081 6.6945295
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Table 65.—Squares, cubes, square roots, cube roots and recip-
rocals—Continued

1

N - Nt Nt o | L
301 90, 27,270,901 17.3493516 6.7017593 003322259
302 91,204 27,543,608 17.3781472 6.7091729 003311258
303 91, 27,818,127 17.4068952 6.7165700 003300330
304 92,416 28,094,464 17.4355958 6.7239508 1003289474
308 93, 28,372,625 17.4642492 6.7313165 003278689
308 93,638 28,652,616 17.4928557 6.7386641 003267974
307 94,249 28,934,443 17.5214155 6.7459967 003257329
308 94,864 29,218,112 17.5499288 6.7533134 003246753
309 95,481 29,503,629 17.57839568 6.7606143 003236246
310 96,100 29,791,000 17.6068169 6.7678995 003225806
311 96,721 80,080,231 17.6351921 6.7751690 003216434
312 97,344 30,371,328 17.6635217 6.7824229 003205128
313 97,969 80,664,297 17.6918060 6.7896613 1003194888
314 98,596 80,959,144 17.7200451 6.7968844 003184713
315 99,225 81,255,875 17.7482393 6.8040921 1003174603
318 99,856 81,554,496 17.7763888 6.8112847 003164567
317 100,489 81,855,013 17.8044938 6.8184620 003154574
318 101,124 82,157,432 17.8325545 6.8256242 100314
319 101,761 32,461,759 17.8605711 6.8327714 003134796
3820 102, 82,768,000 17.8885438 6.8399037 003125000
321 103,041 83,076,161 17.9164729 6.8470213 003115265
322 1083, 33,386,248 17.9443584 6.8541240 003105590
323 104,329 83,698,267 17.9722008 6.8612120 003095975
324 104,976 84,012,224 18.0000000 6.8682856 003086420
325 105,625 34,828,125 18.0277564 6.8753443 003076923
326 106,276 34,645,976 18.0554701 6.8823388 003067485
327 106,929 84,965,783 18.0831413 6.8894188 003058104
328 107,684 385,287,652 18.1107703 6.8964345 003048780
329 108,241 85,611,289 18.1383571 6.9034359 003039514
330 108, 85,937,000 18.1659021 6.9104232 003030303
331 109,561 36,264,601 181934054 6.9173964 003021148
332 110,224 86,694,868 18.2208672 6.9243556 003012048
333 110,889 86,926,037 18.2482876 6.9313008 K
334 111,556 87,269,704 18.2766669 6.9382321 002994012
335 112,225 37,595,375 18.3030052 6.9451496 1002985075
336 112,896 37 933,066 18.3303028 6.9520533 002976190
337 113,569 272,753 18.8575598 6.9589434 002967369
338 114,244 38 614 472 18.3847763 6.9658198 002958580
339 114,921 8,958,219 18.4119526 6.9726826 1002949853
340 115,600 39,304,000 18.4390889 6.9795321 (002941176
341 116,281 39,651,821 18.4661853 6.9863681 002932561
342 116,964 40,001,688 18.4932420 6.9931906 1002923977
343 117,649 40,363,607 18.5202692 7.0000000 002915452
344 118,336 40,707,684 18.5472370 7.0067962 002906977
345 119,025 41,068,625 18.5741756 7.0135791 0028985561
346 119,716 41,421,736 18.6010752 7.0203490 002890173
347 120,409 41,781,923 18.6279360 7.0271058 002881844
348 121,104 42,144,192 18.6547581 7.0338497 002873563
349 121,801 42,508,549 18.6315417 7.0405806

.002865380
350 122.500 42,875.000 18.7082869 7.0472987 002857148
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Table 65.—Squares, cubes, square rools, cube roots and recip-
rocals—Continued

N

351 123,201 48,243,551 | 187349940 | 7. 002849003
352 123,904 43,614.208 | 187616630 | 7. 7 | 002840909
853 124,600 48,986,977 | 187 7.0673767 | 002832861
354 125,316 44361884 | 188148877 | 7.07 00282
385 126,025 44,738,875 | 18.8414437 | 7.0806988 | 002816901
356 126,736 45,118,016 | 18.8679623 | 7.0873411 | 002808989
357 127,449 45,4 18.8044436 | 7.0939709 | 002801120
358 128,164 45882712 | 18.9208879 | 7.1005885 | .002793206
359 128,881 48,268, 18.9472953 | 7.1071937 | 002735515
360 129,600 656, 18.9736660 | 7.1137366 | .002777778
861 180, 47,045,881 | 19, 7.1203674
362 131,044 47,437,928 | 19.0262976 | '7.1269860 | .002762431

; 47,832,147 | 19.0525589 | 7.1334925 | 00275481
364 4 ,228,544 | 19.0787840 | 7.1400870 | 002747253
365 183,22 48,627.125 104 7.1465695 | .002739726
366 138,056 49,027,896 | 19.1811265 | 7.1580801
367 134,689 49,430,863 | 191572441 | 71595088 | .002724796
368 135,424 49,836,032 | 191833261 | 7.1660957 | .002717391
369 136,161 243,409 | 192083727 | 71725800 | 002710027
870 136,900 50,653,000 | 19.2353841 | 7.1790544 | .002702703
371 187,641 51,064,811 | 19.2613603 | 7.1855162 | .002695418
313 138,384 51,478,848 | 19.2873015 | 7.1919668 | .002688172
873 139,129 51,805117 | 19.3132079 | 7.1834050 | .002680965
374 139,876 52,813,624 | 193390796 | 72048322 | .002673797
375 140,625 52,734,375 | 10.8649167 | 7.2112479 | .002666667
876 14187 53,157,876 | 193907194 | 72176522 | .002659574
877 142129 53,582,633 | 104164878 | 7.2240450 | .002652520
378 142,884 54,010,152 | 194422921 | 72804268 | .002645508
379 143,641 54439930 | 194679223 | 72367972 | .002638522
380 144,400 54,872,000 | 10.4935887 | 7.2431565 | .002631579
381 145,161 55,806,341 | 19.5192218 | 7.2495045 | 002624672
382 145,924 55,742,968 | 10.5448203 | 7. 1002617801
383 146,639 56,181,887 | 19.5703858 | 7.2621675 | 002610966
384 147,456 56,623,104 | 10.5950170 | 7.2684824 | 002604167
385 148225 57,066,625 | 10.62141690 | 7.2747864 | .002597408
386 148,996 51,512,456 | 19.6468827 | 7.0810794 | .002590674
387 149,769 57,960,603 | 19.6723156 | 7.2873617 | 002583979
388 150,544 68,411,072 | 19.6977156 | 7.2936380 | .002577320
389 151,821 58,863,860 | 197220820 | 7.2998936 | 002570694
390 162:100 59,819,000 | 19.7484177 | 7.3061436 | 002564108
301 152,881 59776471 | 19.7737199 | 7.8198828 | .002557545
392 158,664 60,236,288 | 107989899 | 7.8186114 | 002551020
393 154,449 60,608.457 | 10.8242276 | 7.3248295 | 002544529
894 155,238 61,162984 | 10.8494332 | 7.3310869 | .002538071
395 156,025 61,620,875 | 19.8746069 | 7.8372339 | .002531646
306 156,816 62,000,136 | 19.8092487 | 7.3434205 | 002525253
397 157.609 62,570,773 | 19.9248588 | 7.3495066 | .002518802
398 158,404 63044792 | 199499373 | 7.355762¢ | .002512563
309 159,201 63,521,199 | 10.9749344 | 7.3619178 | 002506266
400 160,000 64,000,000 | 200000000 | 7:3680680 | 002500000
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"Table 65.—Squares, cubes, square roots, cube rools and recip-

rocals—Continued
1 1
N N? N* Nt N} =
401 160,801 64,481,201 20.0249844 7.8741979 002493766
402 161,604 64,964,808 20.0499377 7.3803227 1002487562
403 162, 65,450,827 20.0748599 7.3864373 002481390
404 163,216 65,939,264 20.0997512 7.83925418 002475248
405 164,025 66,430,125 20.1246118 7.3986363 002469136
406 164,836 66,928.416 20.1494417 7.404 002463054
407 165,649 67.419,143 | 20.1742410 7.4107950 | .002457002
408 166,464 67,917,312 20.1990099 7.41685695 L0024
409 167,281 17,929 20.2237484 74229142 002444988
410 68,100 ,921,000 20.2484567 7.4289589 002439024
411 168,921 69,426,531 20.2731349 7.434¢ 002433090
412 169,744 69,934,528 20.2977831 7.4410189 002427184
413 170,569 70,444,997 20.3224014 7.4470842 002421308
414 171,396 70.957 944 20.3469399 7.4530399 002415459
415 172,225 71,473,375 20.3715488 7.4590859
416 173,056 71,991,296 20.3960781 7.4650223 002403846
417 178,889 72,611,713 20.4205779 7.4709991 002398082
418 174,724 73,034,632 44504 7.4769664 002352344
419 175,561 73,560,059 20.4694%95 7.4829242 002386635
420 176,400 74,088,000 20,4939016 7.4888724 002380952
421 177,241 74,618,461 20.5182845 7.4948113 002375297
422 178,084 75,151,448 20.5426386 7.5007406 002369668
423 178,929 75,686,967 20.5669638 7.65066607
424 179,776 222D, 20.5912603 7.6125715 002358491
425 180,625 76,765,625 20.6155281 7.5184730 002352041
426 181,476 77,308,776 20.6397674 7.5248652 002347418
427 182,329 ,864,483 20,6639783 7.5302482 002341920
428 183,184 78.402,7562 20.6831609 7.5361221 9
429 184, 78,953,589 20.7123152 7.5419867 002331002
430 184,900 9,607,000 20.7864414 7.5478423
431 185,761 80,062,991 20.7605395 7. 002320188
432 186,624 80,621,568 | 20.7846097 7.5596263 | .002314815
433 187,489 81,182,787 20.8086520 7.5 002309469
434 ,356 81,746,504 20.8326667 7.56711743 002304147
435 189,225 82,312,875 7.5769849 002298851
436 190,096 82,881,856 20.8806130 71.5827865 002293578
437 190,969 88,453 .4 20.9045450 7.5885793 002288330
438 191,844 84,027,672 20.9284495 7.6943633 002283105
439 192,721 84,604,519 20.9523268 7.6001385 002277904
440 193,600 85,184,000 20.9761770 7.6059049 002272727
441 194.481 85,766,121 21.0000000 7.6116626 0022676574
442 195,364 86,350,888 21.0237960 7.6174116 002262443
443 196,249 86,938,307 | 21.0475652 7.6231519 | 002257336
444 197.136 87,528.384 | 21.0718075 | 7.6288837 002252252
445 198,025 88,121,125 21.0950231 7.6846067 002‘247191
446 198,916 88,716,536 21.1187121 7.6403213 002242152
447 199,809 89,314, 21.1423745 7.6460272 | .002237136
448 704 §9.915,392 | 21.1660105 7.6517247 | .002232148
449 201,601 90,518,849 | 21.1896201 7.6574138 | .002227171
450 500 91,125,000 21.2132084 7.6680943 J
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Table 65.—Squares, cubes, square rools, cube roots and recip-
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451 203,401 91,733,851 21.2367606 7.6687665 002217295
452 204,304 92,345,408 21.2602916 7.6744303 002212389
453 205,209 92,959,677 21.2837967 7.6800857 002207506
454 206,116 98,576,664 21.3072758 7.6857328 002202643
455 207.0% 94,196,375 21.8807290 7.6918717 .002197802
456 207,936 94,818,816 21.3541565 7.6970023 002192982
45% 208,849 95,443.993 21.8775583 7.7026246 002188184
458 209,764 96,071,912 21.4009346 7.7082388 .002183406
459 210,681 , 7! 579 21.4242853 7.7188448 002178649
460 211,600 97.336.000 21.44'76106 7.7194426 0021738913
461 212,521 97,972,181 21.4709106 7.7250825 002169197
462 44 98,611,128 21.4941853 7.7306141 002164502
214,889 99,252,847 21.5174348 7.71361877 0021

464 215,296 99,897,344 21.5406592 7.7417582 002155172
465 216,225 100,544,625 21.5638587 7.7478109 002150538
466 217,156 101,194,696 21.5870331 7.76286068 002145923
467 218,089 101,847,563 21.6101828 7.7584028 002141328
468 219,024 102,503,232 21.6333077 7.7639361 002136752
469 219,961 103,161,709 21.6564078 7.7694620 002132196
470 220,900 103,823,000 21.6794834 7.7749801 002127660
471 221,841 104,487,111 21.7025844 7.7804904 002123142
4472 222184 105,154,043 21.7255610 7.7859928 002118644
473 223,729 105,823,817 21.7485632 7.7914875 002114165
474 224,676 106,496,424 21.7715411 7.7969745 002109705
495 225,625 107,171,875 21.7944947 7.8024538 002105263
476 226,576 107,850,176 21.8174242 7.80792564 002100840
477 227,629 108,531,333 21.8403297 7.8133892 K

478 228,484 109,215,352 21.8632111 7.8188456 K

479 229,441 109,902,239 21,8860685 7.8242942 002087683
480 230,400 110,592,000 21.9089023 7.8297358 002083333
481 231,361 111,284 641 21 9317122 7.8851688 002079002
482 232,324 111,980,168 9544984 7.8405949 002074689
483 233,289 112,678,587 21 9772610 7.8460134 .002070393
484 234,256 113,879,904 22.0000000 7.8514244 002066116
485 235,225 114,084,125 22.0227155 7.8568281 002061856
486 236,196 114,791,256 22.0454077 7.8622242 002057613
487 237,169 115,501, 22.0680765 7.8676130 002053388
488 238,144 116,214,272 22.0907220 7.8729944 002049180
489 239,121 116,980,169 22.1183444 7.8783684 002044990
490 240,100 117,649,000 22.13594386 7.8837852 002040816
491 241,081 118 870,771 22.1585198 7.8890546 002036660
492 242,064 119,095, 488 22.1810730 7.8944463 002082520
493 243.049 119, 823 157 22.2036033 7.8097917 002028398
494 244,036 1%,553,784 22.2261108 7.9051294 002024291
495 245,025 121,287,876 22.2485955 7.9104599 002020202
496 246,016 122,023.936 22.2710575 7.9157832 002016129
497 247,009 122,763,473 22.2934968 7.9210994 002012072
498 248,004 ,605,992 22.3159186 7.9264085 002008032
499 249,001 124,251,499 22.3383079 7.9317104 002004008
8500 250,000 125,000,000 22.3606798 7.9370063 002000000
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8501 251,001 125,751,601 22,8880298 7.9422081 001996008
B5o% 252,004 126,506,008 22.4053565 7.9475789 001992032
503 253,000 127,263,527 224276615 7.9628477 .001988072
504 254,016 128,024,064 22.4499443 7.9581144 001984127
5058 256,025 128,787,625 22.4722051 7,.9683743 001980198
508 256,086 120,554,216 22.4044488 79686271 001976285
507 257,049 130,828,843 22.5166606 7.9788731 001972387
508 258,064 181,096,612 22.6388558 7.9791122 001968504
509 269,081 131,872,229 22.5610288 7.9843444 001964637
510 260,100 132,661,000 22.6881796 7.9895697 001960784
511 261,121 183,432,831 22.6058091 7.9947883 001956947
513 262,144 134,217,728 22.6274170 8.0000000 001953125
513 268,169 185,005, 22,6495033 8.00562049 001949318
514 264,196 135,796,744 22.671568L 8.0104032 001945525
518 265,225 186,600,875 22.6986114 8,0156946 001941748
516 266,256 187, 22.7156334 8.0207794 001937984
517 267,289 138,188,413 22.7376340 80250574 001934286
518 188,991,832 22.7596184 8 0811287 001980502
519 269,361 189,798,359 22,7815715 8.0862935 001926782
520 20,400 140,608,000 228035085 8.0414615 001928077
521 271,441 141,420,761 228264244 00191
822 272,484 142,286,648 22.8473193 8 0517479 001815709
523 529 148,055,667 22.8691933 001912046
524 274,676 143,877,824 22.8910463 8.0620180 001908397
525 X 144,708, 229128785 8.0671432 001904762
526 276.676 ‘145,581,576 22.9346899 8.0722620 001901141
527 , 146,363,183 22.9564806 8.0773743 001897533
528 278,7! 147,197,952 22.9782506 8. 001898939
B29 279,841 148,035,889 . 8.0875794 001890359
530 280,900 148,877,000 23.0217289 8.0926723 001886792
531 281,961 149,721,201 28.0434372 8.0977589 001883239
8532 283,024 150,568,768 23.0651252 8.1028390 001879699
533 284,089 151,419,487 23.0867928 8.1079128 001876178
534 285,166 152,278,804 23.1084400 8.1129808 001872659
535 286,226 ,130,87! 23,1800670 8.1180414 001869159
536 287,208 158,990,656 23.1516738 8.1280962 001865672
537 288,369 154,854,153 .17 8.1281447 001862197
538 289,444 155,720,872 28.1948270 8.1831870 001858736
539 290,621 156,500,819 28.21637385 8.1382280 001855288
540 291,600 157,464,000 28.2379001 8.1432629 001851852
541 292,681 158,840,421 28.2504067 8.1482765 001848429
542 293,764 159,220,088 23.2808935 8. 001845018
543 294,849 160,108,007 23 001841621
544 295,936 160,989,184 23.8238076 8.1683102
545 297,025 161,878,625 28.8452851 1 K
546 208,116 162,771,836 28,8666429 8.1733020 001881502
54 299,209 163,667,323 23.3880311 8.1782888 1001828154
548 800,304 164,566,692 23.4093998 8.1832695 .001824818
549 801,401 165,469,149 28.4307490 8.1882441 001821494
550 802,500 166,375,000 28.4520788 8.1932127 001818182
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861 803,601 167,284,151 23.4733892 8.1981753 001814882
852 804,704 168,196,608 23.4946802 8.2081319 1001811594
853 805,809 169,112,877 23 5169520 8.2080825 .001808318
554 806,916 170,031,464 23.5372046 8.2130271 001805064
558 308,025 170,953,875 23.5584380 8.2179657 001801802
556 809,136 171,879,616 23.5796522 8.2228985 001798561
557 810,249 172,808,693 23.6008474 8.2278254 1001795332
5568 311,364 173,741,112 23.6220236 8,2327463 .001792115
5569 312,481 174,676,879 23.6431808 8.2376614 001788909
560 313,600 175,616,000 23.6643191 8.2425706 001785714
561 314,721 176,568,481 23.6854386 8.2474740 001782581
562 815,844 177,604,328 23.7065392 8.2523715 001779359
563 316,969 178,453,547 23 7276210 8.2572638 001776199
564 318,096 179,406,144 7486842 8.2621492 001773050
565 319,225 180,362,125 23 7697286 8.2670294 001769912
566 820,356 181,321,496 23.7907646 8.2719089 001766784
567 821,489 182,284,263 23.8117618 8.2767726 001763668
568 822,624 183,250,432 23.8327506 8.2816356 001760563
569 823,761 184,220,009 23.8537209 8.2864928 001757469
570 824,900 185,193,000 23.8746728 8.2013444 0017564386
871 326,041 186,169,411 23.8956063 8.2061908 001751313
572 827,184 187,149,248 23.9165215 8.3010304 001748262
873 328,829 188,132,517 23.9374184 8.3058651 4001745201
874 829,476 189,119,224 23.9582971 8.3106941 001742160
878 330,625 190,109,375 23.9791576 8.31656175 001789130
576 331,776 191,102,976 24.0000000 8.8203353 001736111
B 332,929 192,100,033 24.0208248 8.3251475 .001783102
88 834,084 193,100,552 24.0416306 8.3299542 .001730104
579 835,241 194,104,539 24.0624188 8.3347553 001727116
580 836,400 195,112,000 24.0831891 8.3395509 .001724138
581 837,561 196,122,941 24.1039416 8.3443410 001721170
582 838,724 197,137,368 24.1246762 8.3491256 001718213
583 839,889 198,155,287 24.1453929 8.3539047 001715266
584 341,056 199,176,704 24.1660919 8.3586784 001712329
585 842,225 200,201,625 24.1867732 8.3634466 001709402
586 843,396 201,230,056 24.2074369 8.8682095 001706485
587 844,569 202,262,003 24.2280829 8.3729668 001703578

345,744 203,297,472 24.2487113 8.3777188 001700680
589 346,921 204,336,469 24.2693222 8.3824653 001697793
590 848,100 205,379,000 242809156 8.8872065 001694915
591 849,281 206,425,071 24.8104916 8.3919428 001692047
592 850,464 207,474,688 24.3310501 8.3966729 001689189
593 351,649 208,527,857 243515018 8.4013981 001686341
594 352,836 209,584,584 24.3721152 8.4061180 1001683502
595 854,025 210,644,875 24.8926218 8.4108326 001680672
596 855,216 211,708,736 24.4131112 8.4155419 1001677852
597 856,409 212,776,173 24.4335834 8.4202460 1001675042
598 857,604 213,847,192 24.4540385 8.4249448 001672241
599 858,801 214,921,799 24.4744765 8.4296383 001669449
600 860,000 216,000,000 24.4948974 8.4343267 001666667
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Table 65.—Squares, cubes, square roots, cube roots and recip-
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601 861,201 217,081,801 24.5158013 8.4390098 001663894
602 862,404 218,167,208 24.5356883 8.4486877 001661130
603 609 219,256,227 24, 8. 001668375
604 864,816 220,848,864 24.5764115 8.4530281 001655629
605 866,026 221,445,125 24.5967478 8.4576906 001652893
606 867,236 222,545,016 24.6170673 8.4623479 0016501656
607 868,449 223,648,543 24.6373700 8.4670001 001647448
608 869,664 224,765,712 24.6576560 8.4716471 001644787
609 870,881 225,866,620 24.6779254 8.4762892 001642036
610 872,100 226,981,000 24.6981781 8.4809261 001639344
611 878,821 228,099,131 24.7184142 8.4855579 001636661
612 374,644 229,220,928 24.7386333 8.4901848 001633987
613 375,769 230,346,397 24.7688368 8.4948065 001681321
614 376,996 231,475,544 24.'7790234 8.4994233 001628664
615 378,225 232,608,375 24,799,935 8.5040350 001626016
616 879,456 288,744,896 24.8193478 8.5086417 001623377
617 380,689 234,885,118 24.8394847 8.5182435 001620746
618 381,924 236,029,032 24.8596058 8.5178403 001618123
619 883,161 237,176,659 24.8797106 8.5224321 001615509
620 384,400 238,328,000 24.8997992 8 5270189 001612903
821 385,641 239,488,061 240198716 8.5316009 001610806
622 886,884 240,641,848 24.9399278 8.5361780 001607717
623 888,129 241,804,367 24.9599679 8.5407501 001605136
624 889,876 242,970,624 24.9799920 8.5458173 001602564
625 390,625 244,140,625 260000000 8.5498797 001600000
626 891,876 245,314,376 25.0199920 8.5544872 001597444
627 393,129 246,491,883 25.0399681 8.5589899 001594896
628 894,384 247,678,152 25.05699282 8.5635377 001592857
629 395,641 248,858,189 25.0798724 8.5680807 001589825
630 896,900 250,047,000 25.0998008 8.5726189 001587802
631 898,161 251,239,591 25.1197134 8.5771523 001584786
632 899,424 252 435,968 25.1396102 8.5816809 001582278
633 400,689 258,636,137 25.1504913 8.5862047 001579779
634 401,956 254 840.104 25.1793566 8.5907238 001577287
635 408,225 256,047,875 25.1992063 8.5952880 001574808
636 404,496 267,269,456 25.2190404 8.5997476 001572327
637 405,769 258, 474 853 25.2388589 8.60425256 001569859
638 407,044 259,694,072 25.2586619 8.6087526 001567898
639 408,321 260, 917 119 26.2784493 8.6132480 001564945
640 409,600 262 144,000 25.2982213 8.6177388 001562500
641 410,881 263,874,721 25.81797718 8.6222248 001560062
642 412,164 264,609,288 25.8377189 8.6267063 001557632
643 413,449 265,847,707 25.8574447 8.6311880 001555210
644 414,736 267,089,984 26.377158). 8.6356551 0015562795
645 416,026 268,386,125 25.3068502 8.6401226 1001550388
646 417 816 269,586,136 25.41653801 8.6445855 001547988
647 418,609 270,840,023 25.4361947 8.6490437 001545596
648 419,904 272,097,792 25.4558441 8.6534974 1001548210
649 421,201 273,359,449 25.4754784 8.6579465 1001540832
650 422,500 274,625,000 25.4950976 8.6628911 1001538462
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651 428,801 275,894,451 25.5147016 8.6668310 001536098
652 425,104 277,167,808 25.5342907 8.6712665 001533742
653 426,409 278,445,077 255538647 8.6756974 001531394
654 427,116 279,726,264 25.5734237 8.6801237 001529052
855 429,026 281,011,875 25.5929678 8.6845456 001526718
656 430,336 282,800,418 25.6124969 8.6889630 \\ 1001524390
657 431,649 283,593,393 25.6320112 8.6933759 1001522070
658 432,964 284,890,312 25.6515107 8.6977843 001519757
659 434,281 286,191,179 25.6709953 8.7021882 | .001517451
660 436,600 287,496,000 25.6904652 8.7060877 | .001515152
661 486,921 288,804,781 25.7099203 8.7100827

662 438,244 290,117,628 25.7293607 8.7158734 001510574
663 439,569 291,434,247 25.7487864 8.7197596

664 440,896 292,754,944 25,7681975 8.7241414 001506024
665 442,295 294,079,625 25.7876939 8.7285187 001503759
668 443,556 205,408,296 25,8069758 8,7328018 001501502
667 444,889 296,740,963 25.8263431 8.7372604 001499250
668 446,224 208,077,682 25.8456960 8.7416246 001497006
669 447,561 299,418,309 25.8650343 8.7459846 001494768
670 448,900 800,768,000 25.8843582 8.7503401 001492537
671 450,241 802,111,711 25.9036677 8.7546013 001490318
672 451,684 803,464,448 25.9229628 8.7590383 001488095
673 452,929 304,821,217 25.9422435 8.7633809 001485884
874 454,276 806,182,024 25.9615100 8,7677192 001483680
6756 455,625 807,646,875 25.9807621 8.7720582 001481481
678 456,976 308,915,776 26.0000000 8.7763830 001479290
877 458,829 810,288,733 26.0192237 8.7807084 001477105
678 459,684 311,665,752 26.0384331 8.7850296 001474926
679 461,041 813,046,839 26.0576284 8.7893466 001472754
680 462,400 814,432,000 26.0768096 8.7936593 001470588
681 463,761 815,821,241 26.09659767 8, 7979679 001468429
682 465,124 817,214,568 26.1151297 8.80227 001466276
683 466,489 818,611,987 26.1342687 8. 8065722 001464129
684 467,856 820,013,504 26.1533937 8.8108681 001461988
685 469,225 821,419,125 26.1725047 8.8151598 001459854
686 470,696 822,828,856 26.1916017 |~ 8.8194474 001457726
687 471,969 824,242,703 26.2106848 8.8237307 001455604
688 473,844 825,660,672 26 2297541 8.8280099 001453488
689 474,121 327,082,769 2438095 8.8322850 001451379
690 476,100 828,509,000 26 2673511 8.8365559 001449275
691 477,481 829,939,371 26.2868789 8.8408227 001447178
692 478,864 831,373,888 26.3058929 8.8450854

693 480,249 832,812,557 26.8248932 8.8493440 001443001
694 481,636 834,255,384 26.3438797 8.8535985 001440922
695 483,025 835,702,375 26.8628527 8.8078489 001438849
696 484,416 837,153,536 26.3818119 8.8620952 001436782
897 485,809 838,608,873 26.4007576 8.8663375 001434720
698 487,204 340,068,392 26.4196896 8.87057567 001432685
699 488,601 841,532,099 26.4386081 8.8748099 001430615
700 490,000 848,000,000 26.4575131 8.8790400 001428571
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%01 491,401 844,472,101 26.4764046 8.8832661 001426534
%02 492,804 845,948,408 26.4952826 8.8874882 001424501
703 494,209 847,428,927 26.5141472 8.8917063 001422475
704 495,616 348,913,664 26.5329983 8.8959204 001420455
705 497,025 850,402,625 26.5518361 8.9001804 0N1418440
706 498,436 851,895,816 265706605 8.9043366 001416431
o 499,849 853,393,243 26.5894716 8.9085387 001414427
708 501,264 354,894,912 26.6082694 8.9127369 .001412429
709 502,681 856,400,829 26.6270539 8.9169311 001410487
710 504,100 857,911,000 26.6458252 8.9211214 001408451
11 605,621 859,425,431 26.6645833 8.9253078 001406470
912 506,944 360,944,128 26.6833281 8.9204902 001404494
713 508,869 862,467,097 26.7020598 8.9336687 0014025625
%14 509,796 863,994,344 26.7207784 8.9378433 0014005660
w15 511,225 865,525,875 26.7394839 8.9420140 001398601
716 512,656 367 061,606 26.7581763 8.9461809 1001396648
o ki 514,089 601,813 26.7768557 8.9503438 001894700
w18 515,624 370 146,232 26.7955220 8.9545020 001392768
w19 516,961 871,694,959 26.8141754 8.9586581 001390821,
%20 518,400 373.245.000 26.8328157 8.9628095 001388889
w21 519,841 874,805,861 26.85144382 8.9669570 001336963
we2 521,284 876,367,048 26.8700577 8.9711007 001385042
723 522,729 877,933,067 26.8386593 8.9752406 001383126
%4 524,176 879,508,424 26.9072481 8.9793766 001381216
L¢-1.3 525,626 881,078,125 26.9258240 8.98356089 001379310
%26 527,076 882,657,176 26.9443872 8.9876373 001377410
kb4 528,629 884,240,583 26.9629375 8.9917620 001375616
728 529,984 885,828,852 26.9814751 8.9958829 001373626
%9 581,441 887,420,489 27.0000000 9.0000000 2001371742
730 532,900 889,017,000 | 27.0185122 9.0041134 001369863
%31 584,361 890,817,801 27.0870117 9.0082229 001367989
732 585,824 892,223,168 27.0554985 9.0123288 001366120
%33 537,289 893,832,837 27.0789727 9.0164309 001364256
734 588,756 895,446,904 27.0924344 9.0205293 001362398
%35 540,225 897 065,875 27.1108834 9.0246239 001360544
736 541,608 808,688,256 | 27.1293199 0.0287149 001358696
737 543.169 400,315,658 27.1477439 9.0328021 001356852
738 544,644 401,947,272 27.1661564 9.0368857 001355014
739 546,121 408,683,419 27.1845544 9.0409655 0013858180
740 547,600 405,224,000 27.2020410 9.0450417 001351351
%41 549,081 406,869,021 27.2213152 9.0491142 001349528
742 550,564 408,518,488 27.2396769 9.0531831 001847709
743 552,049 410,172,407 27.2580263 9.0572482 1001845835
Y44 558,586 411,830,784 27.2763634 9.0618098 .001344086
748 555,026 418,493,626 27,2946881 9.0653677 001342282
w46 556,616 415,160,936 27.8130006 9.0694220 001840483
w4 558,009 416,882,723 27.3313007 9.0734726 001338688
748 659,604 418,508,992 27.83496887 8.0775197 001336898
%49 561,001 420,189,749 27.8678644 9 0815631 001885113
80 662,600 42[.875.«1) 27.3861279 9.0856080 K
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Table 65.—Squares, cubes, square roots, cube roots and recip-
rocals—Continued

N N2 N8 N% N‘} ._1__
N
¥51 664,001 423,564,751 | 27.4043792 9.0896392 001331568
752 565,504 425,259,008 | 27.4226184 9.0936719 001329787
953 567,009 426,957,777 | 27.4408455 9.0977010 001328021
54 668,516 428,661,064 | 27.4590604 9.1017265 001326260
55 670,025 430,868,876 | 27.4772633 9.1057485 001324503
956 671,636 432,081,216 | 27,4954542 9.1097669 001822751
767 578,049 433,798,093 | 27.5136330 9.1137818 1001321004
958 574,564 435,619,612 | 27.5317998 9.1177931 001319261
159 576,081 437,245,479 | 27.5499546 9.1218010 001317523
760 577,600 438,976,000 | 27.5680975 9.1258053 001315789
761 679,121 440,711,081 | 27.5862284 9. 1298061 001314060
762 580,644 442,450,728 | 27.6043475 9.13380; 1001312336
763 682,169 444,194,947 | 27.6224546 9. 1877971 001310616
V64 583,696 445,943,744 | 27.6405499 9.1417874 001308901
7658 685,225 447,697,125 | 27.6586334 9.1467742 001307190
766 686,756 449,455,006 | 27.6767050 9.1497576 001305483
ki 688,289 401,217,668 | 27.6947648 9.1537375 001303781
768 589,824 452,984,832 | 27.7128129 9.1577139 001302083
769 691,361 464,756,609 | 27.7308492 9.1616869 001300390
k k(1] 692,900 456,633,000 | 27.7488739 9.1656565 001298701
ks 694,441 458,814,011 | 27.7668868 9.1696226 4001297017
92 595,984 | 460,009,648 | 27.7848880 9.1735852 001295387
%13 597,529 461,889,917 | 27.8028775 9.1775446 001293661
94 699,076 463,684.824 | 27.8208565 9.1815003 001291990
kit 600,626 465,484,375 | 27.8388213 9.1854527 001290823
e 602,176 467,288,576 | 27.8567766 9.1804018 001288660
ik 608,729 469,007,433 | 27.8747197 9.1933474 001287001
8 605,284 470,910,952 | 27.8926514 9.1972897 001285347
779 606,841 472,729,139 | 2791057156 9.2012286 001283697
80 608,400 474,662,000 | 27.9284801 9.2051641 001282061
781 609,961 476,879,541 | 27.9463772 9.2090962 001280410
82 611,524 478,211,768 | 27.9642629 9.2130250 001278772
%83 613,089 480,048,687 | 27.9821372 9.2169505 001277139
T84 614,656 481,890,304 | 28.0000000 9.2208726 001275510
85 616,226 488,786,625 | 28.0178516 9.2247914 001273885
786 617,796 485,587,666 28 0856916 9.2287068 001272265
987 619,869 487,443,403 | 280535203 9.2326189 001270648
988 620,944 489,803,872 | 28.0713377 9.2365277 001269086
789 622,621 491,169,069 | 28.0891438 9.2404333 001267427
%90 624,100 493,089,000 | 28.1069386 9.2443355 001265823
%91 625,681 494,913,671 | 281247222 9.2482344 001264228
792 627,264 496,793,088 | 28.1424946 9.2521300 001262626
793 628,849 498,677,257 | 28.1602557 9.2560224 001261084
794 630,436 500,566,184 | 28,1780056 9.2500114 001259446
993 632,025 602,459,876 | 28.1957444 9.2637973 001267862
96 633,616 604,358,336 | 28.2184720 9.2676798 001256281
9% 635,209 506,261,673 | 28.2311884 9.2715592 001254705
798 636,804 608,160,502 { 28.2488938 9.2754352 001253183
799 638,401 510,082,809 | 28.2665881 9.2793081 001251564
800 640,000 512,000,000 | 28.2842712 9.2831777 001250000
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Table 65.—Squares, cubes, square roots, cube roots and recip-
rocals—Continued

1
N N N® nt LI
801 641,601 513,922,401 28.3010434 9.2870440 001248439
802 643,204 515,849,608 28.3196045 9.2909072 001246883
803 644,809 517,781,627 28.3372546 9.2947671 001245830
804 646,416 519,718,464 28.3548938 9.2986239 1001243781
805 648,025 521,660,125 28.8725219 9.30247756 001242236
806 649,636 523,606,616 28.3901391 9.3063278 001240695
807 651,249 525,557,943 28.4077454 9.3101750 001239157
808 652,864 527,514,112 28.4253408 9.3140190 001237624
809 654,481 529,475,129 28,4429253 9.3178599 001236094
810 656,100 531,441,000 28.4604989 9.3216975 001234568
811 657,721 633,411,731 28.4780617 9.3255320 001233046
812 659,344 535,387,328 28.4956137 9.3203634 001231627
813 660,969 537,367,797 28.5131549 9.3331916 001230012
814 662,596 539,353,144 28.5306852 9.3870167 001228501
815 664,225 541,343,375 28.5482048 9.3408386 001226994
816 665,850 543,338,496 28.5657137 9.3446575 001225490
817 667,489 545,338,518 28.5832119 9.3484731 001223990
818 669,124 547,343,432 286006993 9.3522857 001222494
819 670,761 549,353,259 28.6181760 9.3560952 001221001
820 672,400 651,368,000 28.6356421 9.35699016 001219512
821 674,041 553,887,661 28.6530976 9.8637049 001218027
822 675,684 555,412,248 28.6705424 9.3675051 0012165645
823 677,329 657,441,767 28.6879766 9.3718022 001215067
824 - 678,976 559,476,224 28,7054002 9.3750963 213592
825 680,625 561,515,625 28,7228132 9.3788878 .001212121
826 682,276 663,559,976 28.74021567 9.3826752 001210654
827 683,929 566,609,283 28.7576077 9.3864600 4001209190
828 685,584 667,663,552 28.7749891 9.3902419 001207729
829 687,241 669,722,789 28,7923601 9.3940206 4001206273
830 638,900 571,787,000 | 28.8097206 9.3977964 001204819
831 690,561 573,856,191 28.8270706 9.4015691 001203369
832 692,224 575,930,368 28.8444102 9.4053387 001201923
833 693,889 578,009,537 28.8617394 9.4091054 001200480
834 695,556 580,093,704 28.8790682 9.4128690 001199041
835 697,225 582,182,875 28.8963666 9.4166297 001197605
836 698,896 584,277,056 28.9186646 9.4203873 001196172
837 700,569 586,876,253 28.9309523 9.4241420 001194748
838 702,244 588,480,472 28.9482297 9.4278938 001193317
839 703,921 590,589,719 28.9654967 9.4316423 4001191895
840 705,600 692,704,000 28.9827535 9.4353880 001190476
841 707,281 594,823,821 29.0000000 9.4391807 001189061
842 708,964 596,947, 1688 29.0172363 9.4428704 001187648
843 710,649 509,077,107 29.0344623 9.4466072 001186240
844 712,386 601 ,211,584 29,0516781 9.4508410 4001184834
845 714,025 608,351,125 29.0688837 9.4540719 001183432
846 715,716 605,495,736 29.0860791 9.4677999 001182033
847 717,409 607,645,423 29.1032644 9.4615249 .001180638
848 719,104 609,800,192 29.1204396 9.4652470 1179245
849 720,801 611,960,049 29.1376046 9.4689661 .001177856
850 722,500 614,125,000 29.1647595 9.4726824 001176471
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e 65.—Squares, cubes, square roots, cube roots and recip-
rocals—Continued

N

851 724,201 616,295,051 | 29.1719043 9.4768957 00117,

852 725,904 618,470,208 | 29.1890890 9.4801061 001173709
853 727,609 620,650,477 | 29.2061637 9.4838136 4001172833
854 729,816 622,835,864 | 20.2232784 9.4875182 001170960
858 781,025 625,026,375 9.4912200 001169591
856 732,736 627,222,018 | 29.2574777 9.4949188 001168224
857 734,449 620,422,793 | 29.2745623 9.4986147 001166861
858 736,164 631,628,712 | 29.2916370 9.5023078 001165501
859 737,881 .839,779 | 29.8087018 9.5059980 001164144
860 789 636,056,000 { 29.5257566 9. 001162791
861 741,821 638,277,381 | 29.3428015 9.5133699 0011 61440
862 B ,503, 29.3598365 9.5170515 1160093
863 744,769 642,735,647 1 29.3768616 9.5207303 001158749
864 746,496 644,972,644 | 29.3938769 9.5244063 001157407
865 748,225 647,214,625 | 29.4108523 9.5280794 001156069
866 749,956 649,461,896 | 20.4278779 9.5317497 001154734
867 751,689 651,714,363 | 29.4448637 9.5354172 001153403
868 753,424 653.972,032 | 29.4618397 9.5390818 001152074
869 755,161 656,234,909 | 29.4788059 9.5427437 001150748
870 756,900 658,503,000 | 29.4957624 9.5464027 001149425
871 768,641 660,776,311 [ 29.5127001 9.5600589 001148106
872 760,384 663,054,848 | 29.5296461 9.5537123 001146789
873 762,129 665,338,617 | 29.5465734 9.5573630 001145475
874 763,876 667,627,624 | 29.5634910 9.5610108 001144165
875 X 669,921,875 .5803989 9.5646559 001142857
876 767,378 672,221,876 | 29.5972972 9.5682982 0011415563
877 769,129 674,626,133 { 29.6141858 9.5719877 001140251
818 770,884 676,836,152 { 29.6310648 9.5756745 001138952
8179 772,641 679,151,439 | 29.6479342 9.5792085 001137656
880 774,400 681,472,000 { 29.6647939 9.5828397 001136364
881 776,161 683,707,841 | 29.6816442 9.5864682 001185074
882 777,924 686,128,968 | 29.6984848 9.5900939 001133787
883 779,689 688,465,387 | 29.7158159 9.5937169 001132503
884 781 456 690,807,104 { 29.73213756 9.5973373 001181222
885 3 693,154,125 | 29.7489496 001129944
886 784, 695,606,456 | 29.7657521 9.6045696 001128668
887 786,769 697,864,103 | 29.7825452 9.6081817 001127396
888 88, ,227, 29.7993289 9.6117911 001126126
889 790,321 } 702,695,369 | 29.8161030 9.6153977 001124859
890 1 704,969,000 | 29.8328678 9.6190017 001123598
891 793,881 707,847,971 | 29.8496231 9.6226030 001122334
892 795,664 ,732,288 1 20.8663690 9.6262016 001121076
893 797,449 712,121,957 | 29.8831056 9.6297975 001119821
894 799,236 714,516,984 .8908328 9.6333907 .001118568
895 801, 716,917,375 | 29.9165506 9.6369812 001117818
806 802,816 719,323,136 | 29.9332501 9.6405690 001116071
897 804,609 721,734,273 | 29.9499583 9.6441542 001114827
898 404 724,150,792 | 29.9666481 9.6477367 001113586
899 808,201 726,572,609 | 20.9833287 9.6513166 001112847
$00 810,000 000,000 9.6548938 001111111
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Table 65.—Squares, cubes, square roots, cube roots and recip-
rocals—Continued

] i 1
N N? N3 N N¥ ~
901 811,801 781,482,701 80.0166620 9.6584684 001109878
902 818,604 183,870,808 80.0333148 9.6620403 001108647
203 815,409 788,314,327 80.0499584 9,6666096 001107420
204 817,216 788,763,264 80.0665928 9.6691762 001106195
905 819,026 741,217,625 80.0882179 9.6727403 001104972
208 800,886 | 743677416 | 80.0998339 | 9.673017 | 001108753
o007 822,649 746,142,643 80.1164407 9.6798604 1001102536
208 824,464 748,613,812 80.1330383 9.6834166 001101322
209 826,281 761,089,429 80.1496269 9.6869701 .001100110
910 828,100 768,571,000 80.1662063 9.6905211 001098901
911 820,921 756,058,081 80.1827765 9.6940694 001097695
912 831,744 758 528 80.1993377 9.6976151 001096491
213 838,569 761, 048 497 80.2158899 9.7011588 001095290
914 835,396 763,561,94: 80.2324329 9.7046989 001094092
918 837,225 766, 060.875 80.2489669 9.7082369 001092896
916 889,056 768,575,206 | 80.2654019 9.717728 001091708
917 840,889 771,095,218 80.2320079 9.7153051 001090513
918 842,724 778,620,632 80.2985148 9.7188354 001089325
919 844,661 776,161,659 80.3150128 9,7223631 001088139
920 846,400 778,688,000 | 80.8815018 9.7258888 001086957
221 848,241 781,229,961 80.8479818 9.7294109 001085776
o922 850,084 788,777, 80.3644529 9.7829809 001084599
923 861,929 786,830,467 30.3809151 9.7364484 001083424
924 858,776 788,889,024 80.3973683 9.7399634 /001082251
225 865,625 791 4.53 126 80.4138127 9.7484768 001081081
926 857,476 794,022,776 30.4302481 9.7460857 001079914
927 859,829 796,697, 80.4466747 9.7504930 001078749
928 861,184 799,178,752 30.4630924 9.7589979 001077686
929 863,041 801,765,089 80.4795018 9.7575002 1001076426
930 864,900 804,857,000 30.4959014 9.7610001 1001075269
931 866,761 806,954,491 80.5122926 9.7644974 001074114
932 868,624 809,657,668 80.5286750 9.7679922 001072961
933 870,489 812,166,237 80.5450487 9.7714846 001071811
934 872,856 814,780,604 80.56141368 9.7749748 001070664
935 874,225 817,400,376 80.5777697 9.7184616 001069519
936 876,096 820,025,856 30.5041171 9.7819468 001068376
937 877,969 822,656,958 80.6104557 9.7854288 001067236
938 879,844 825,293,672 80.6267857 9.7889087 001066098
939 881,721 827,996,019 80.6131069 9.7928861 1001064963
940 883,600 830,584,000 80.6594194 9.7958611 001063830
041 885, 833,237,621 80.6757238 9 7993336 001062699
942 887,864 835,896,888 30.6920185 9.8028036 001061571
943 889,249 838,561,807 80.7083051 9 8062711 001060445
944 891,186 841,232,384 80.7245830 1001059322
945 893,025 843,908,626 80.7408523 9 8131989 001058201
946 894,918 846,590,636 80.7571130 9.8166591 001057082
947 896,809 849,278,123 80.7733651 9 8201169 001056966
048 898,704 861,971, 80.7896086 9.8235723 001054852
949 900,601 854,670,349 80.8058436 9.8270262 001053741
950 902,500 857,375,000 80.8220700 9.8304757 001052682
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Table 65.—Squares, cubes, square roots, cube roots and recip-
rocals—Continued

N N3 Nt N* N} __1_
N
o951 904,401 860,086,851 | 80.8382879 9.8339288 001051526
258 908,804 862,801,408 | 80.8544972 9.8373695 001060420
9538 908,209 865,628,177 | 80.8706981 9.8408127 001049318
054 910,116 868,260,664 | 80.8863904 9.8442588 001048218
958 912,026 870,983,876 | 80.9080743 9.8476920 7120
o568 913,986 878,722,816 | 80.9192497 9.8511280 001046025
5% 915,849 876,467,498 | 80.9354166 9.8545617 001044932
058 917,764 879,217,912 | 80.9515751 9.8579929 001043841
250 919,681 ,974,079 9677251 9.8614218 1001042768
960 600 000 9.8648488 001041667
961 887,503,681 | 81.0000000 9.8682724 001040588
962 925,444 890,277,128 | 81.0161248 9.8716941 001039501
963 927.869 803,056,847 | 81.0322418 9.8751135 001038422
064 929,206 805,841,844 | 81.0483494 9.8785305 001087344
963 225 898,632,125 | 81.0644491 9.8819451 001086269
968 933,156 901,428,606 | 81.0805406 9.8853574 001085197
967 985,089 ,281,068 | 81.0966236 9.8887673 001084126
068 937,024 907,039,282 | 81.1126984 9.8921749 001088058
269 988,961 ,858,208 | 81.1287648 9.8955801 001031992
%0 940,900 $12,678.000 | 81 1448280 9.8939390 4001
971 942,841 915,498,611 | 81.1608729 9.
872 944,784 ,048 | 811769145 9.9067817 001028807
273 948, 921,167,817 | 81.1929479 9.9091776 001027749
274 948,676 ,010,424 | 81.2089781 9.9125712
1] 850, 926,869,375 | 81.2249900 .
076 952,876 920,714,176 | 81. 9.9198513 024590
977 954,629 932,574, 81.2569992 9.9227379 001023541
078 956,484 985,441, 81.2729915 9.9261222 001022495
979 968,441 988,318,739 | 81.2889767 9.9295042 001021450
280 960,400 9411 81.30496517 9.9328839 £001020408
881 962,361 944,076,141 | 818209185 9.9362618 001019368
8% 964,824 946 81.8368792 9.9396368 001018330
083 966,289 949,862,087 | 81 9.9490002 001017284
084, 968,256 ,763, 81.8687743 9.9468797 001016260
9853 970,226 965,671,625 | 81.8847097 9.9497479
886 972,106 968,585,256 | 81.4006369 9.9581188 001014199
987 974,169 961,604.808 | 81.4165561 9.9564776 001018171
988 976,144 ,430, 31.4824678 9. 001012148
880 978,121 967,861,669 X 04 9.9681981 001011122
990 980,100 970,209,000 | 81.4642664 9.9665549 001010101
291 982,081 978,242,271 | 81.4801525 9.9699008 001008082
99% 984,064 976,191,488 | 81.4960816 9.9782619 001008065
203 986,049 979,146,657 | 81.5119026 9.9766120 001007049
994 988,086 982,107,784 | 81.5277655 9.9709500 001006036
998 990,025 985,074.876 | 81.5486208 9.9633055
996 902,016 988,047,986 | 81.5504677 9.0866488 001004016
097 994,009 991,026,978 | 81.5753068 9.9899900 001006009
08 996,004 904,011,092 | 81.5911880 9.9038289 001002004
Lo 998,001 997,002,999 | 81.6069618 9.9066656 001001001
1000 1,000,000 _ §1,000,000,000 | $1.6227766 | 10.0000000 001000000
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Table 66.—Difference of elevation in feet per mile for various
angles of slope

Al e e (e || | e |10

CRAaRy PUBENO .
o
-

RESSS L898% nuuss IR 2N o8
'Y
&

427.9 | 520.8 | 614.0 | 707.6 | 801.7 | 8962 | 991.3
429.5 | 522.4 | 615.5 | 709.2 897.8 | 992.9
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Table 66.—Difference of elevation in feet per mile for various
angles of slope—Continued

An- 0° 10 a0 3° 40 5° 6° wo 8° 9° 10°
gle
’
45 | 69.1{161.3 | 253.6 | 346.1 | 438.7 | 531.7 | 624.9 | 718.6 | 812.7 | 907 3/1,002.9
46 170.6 | 162.9 [ 255.2 | 347.6 | 440.3 | 533.2 | 626.5 | 720.2 [ 814.2 | 908’9 1,004.0
47 |72.2 [ 164.4 | 256.7 | 349.2 | 441.8 | 534.8 | 628.0 | 721.7 | 815.8 | 910 51 1,005.8
48 73.7 1 165.9  258.2 | 350.7 | 443.4 | 536.3 | 629.6 | 723.3 | 817.4 | 912 011,007.2
49 175.3 | 167.5 [ 259.8 | 352.2 | 444.9 | 537.9 | 631.2 | 724.8 | 819.0 | 913.6 | 1.008.8
50 | 76.8 1 160.0 [ 261.3 | 353.8 | 448.5 | 530.4 | 632.7 | 726.4 | 820.5 | 915.2 1,0104
51 178.31170.6 [ 262.9 | 355.3 | 448.0 { 541.0 | 634.3 | 728.0 | 822.1 | 916.8 1,012.9
862 (79.9]172.1 | 264.4 | 356.9 | 449.6 | 542.5 | 635.8 | 729.5 | 823.7 | 918.4 1,013.4
53 181.41173.6 | 265.9 | 358.4 | 451.1 | 544.1 | 637.4 | 731.1 | 825.3 | 919.9 1,015.2
54 | 82.9 | 175.2 | 267.5 | 360.0 | 452.7 | 545.6 | 638.9 | 732.7 | 826.8 | 921.5 | 1.016.8
55 184.51176.71269.0 [ 361.5 | 454.2 | 547.2 | 640.5 | 734.2 | 828.4 [ 923.1 { 1,018 .4
56 186.0 | 178.2 | 270.6 | 363.0 | 455.8 | 548.7 | 642.1 | 735.8 | 830.0 | 924.7 1,020.0
87 (87.5]179.8|272.1 1 364.6 | 457.3 | 550.3 | 643.6 | 737.4 | 831.5 | 926.3 1,021.5
58 180.1 1 181.3 (273.6 | 366.1 | 458.8 | 551.8 | 645.2 | 738.9 [ 833.1 { 927.8 1,023.1
69 190.6 | 182.8 | 275.2 | 367.7 | 460.4 | 553.4 | 646.7 | 740.5 929.4 | 1,024.7
Angle | 11° 12° | 13° | 14° | 15° | 16° | 17° | 18° | 19° | 20°
’
0110263 1,122 (1,219 | 1,316 [ 1,415! 1,514 | 1,614 | 1,716 | 1,818 | 1,022
111,027.9 | 1,124 | 1,221 | 1,318 | 1,416 | 1,516 | 1,616 | 1,717 1,820 | 1,924
211,020.511,126 | 1,222 (1,320 | 1,418 | 1,517 { 1,618 | 1,719 | 1,822 1,925
811,031.11,127 {1,224 | 1,321 | 1,420 | 1,519 | 1,619 | 1,721 | 1,823 [ 1,927
411,0327|1, 1,225 [ 1,323 | 1,421 | 1,521 | 1,621 | 1,723 | 1,825 | 1,920
511,034311,130 (1,227 | 1,325 | 1,423 | 1,522 [ 1,623 | 1,724 | 1,827 | 1,031
611,0359)1,1321,2291,326 | 1,425 | 1,524 1 1,624 | 1,726 | 1, 932
711,037.5]1,134 | 1,230 | 1,328 | 1,426 | 1,525 | 1,626 | 1,728 1,830 | 1,934
811,039.111,135 11,232 | 1,330 1,428 | 1,527 11,628 | 1.729 | 1.832 { 1.936
91,0407 11,137 11,234 { 1,331 | 1,430 | 1,520 | 1,629 | 1, 834 | 1,937
10 11,0423 11,138 | 1,235 | 1,333 | 1,431 { 1,531 | 1,631 | 1,733 | 1,835 | 1,939
11 11,0438 (1,140 | 1,237 | 1,334 | 1,433 | 1,532 | 1,633 1,734 11,837 | 1,
12 11,0454 [ 1,142 1,238 | 1, 1,435 1,534 | 1,634 | 1,736 | 1,839 | 1,043
1311,047.0 11,143 { 1,240 | 1,338 | 1,436 | 1,535 | 1,636 1,738 | 1,840 | 1,944
1411,0486 | 1,14511,242 | 1,339/ 1,4 ,537 11,638 11,739 | 1,842 | 1,946
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Table 66.—Difference of elevation in feet per mile for various
angles of slope—Continued

Angle | 11° 120 | 13° | 14° | 15° | 16° | 17° | 18° | 19° | 20°
15| 1,050.2 | 1,146 | 1,243 | 1,341 | 1,440 | 1,530 | 1,639 | 1,741 ( 1,844 | 1,948
16 | 1,051.8 | 1,148 | 1,245 | 1,343 { 1,441 | 1,641 { 1,641 | 1,743 | 1,846 | 1,050
17 |1.053.4 | 1,150 | 1,247 | 1,344 | 1,443 | 1,642 [ 1,643 | 1,744 | 1,847 | 1,851
18 | 1,055.0 | 1,151 | 1,248 | 1,346 | 1,444 | 1,544 | 1,644 [ 1,746 | 1,849 | 1,053
19| 1,056.6 | 1,153 | 1,250 | 1,3 446 | 1,546 | 1,646 | 1,748 | 1,851 | 1,958
20 1,0882]1,15411.251 1,340 | 1,448 1,547 { 1,648 | 1,750 | 1,853 | 1,957
21(1,059811, 1,253 | 1,351 | 1,449 [ 1,549 | 1,649 | 1,751 | 1,854 | 1,068
22| 1061.4 ] 1,158 | 1,255 | 1,352 | 1,451 | 1,551 | 1,651 | 1,753 | 1,856 | 1,960
28(1.063.0] 1,159 | 1,256 | 1,354 | 1,453 | 1,552 | 1,653 | 1,755 | 1,858 | 1,962
24| 1,0646]1,161] 1,2 1,356 | 1,4 1,554 | 1,855 | 1,756 | 1,860 | 1,964
25 (1.086.2 [ 1,163 ]| 1,260 [ 1,357 | 1,456 | 1,558 | 1,656 | 1,758 | 1,861 | 1,968
26| 1.067.8 | 1,164 { 1,261 | 1.359 | 1,458 | 1,557 | 1,658 | 1,760 | 1,863 | 1,967
27| 10604 ]| 1,166 | 1.263 | 1,361 | 1,459 | 1,559 | 1,660 | 1,762 | 1,865 | 1,069
28| 1.071.0] 1,167 1,264 | 1,362 | 1,461 | 1,561 | 1,601 | 1,763 | 1,866 | 1,071
29]1,072.6 | 1,160 | 1,266 | 1,364 | 1,463 | 1,562 | 1,663 | 1,765 | 1, 1,972
8010742 1,171 1,268 | 1,366 | 1,464 | 1,564 | 1,663 | 1,767 | 1,870 | 1,974
31(1,07581, 1.269 11,367 | 1,466 | 1,566 | 1,666 | 1,768 | 1,871 | 1,976
82| 10774 1,174 | 1.271 1,369 | 1,468 | 1,567 | 1,668 { 1,770 1 1, 1,078
8311,0790]1.175|1,273 | 1,370 | 1,469 { 1,569 | 1,670 | 1,772 ] 1, 1,979
3410806 1,177 | 1,274 | 1,372 | 1,471 1,571 | 1,672 | 1,773 | 1,877 | 1,881
85]1,082.2|1.179 ) 1,276 | 1,374 | 1,473 1,572 1 1,673 | 1,775 | 1,878 ] 1,983
36|10838|1,180| 1,277 11,375 | 1.474 | 1,574 | 1,675 { 1,777 | 1,880 | 1,985
8710854 1,182 | 1,279 1 1,377 | 1,476 { 1,576 | 1,677 | 1,779 | 1,882 | 1,988
381,087.01,183 | 1. 1,379 | 1,478 [ 1,577 | 1,678 | 1, 1,884 [ 1,9
391,0886(1,185 (1 ,380 | 1,479 | 1,679 | 1, 1,782 1 1,885 | 1,990
4011,00021,187 11,284 11,382 711,481 } 1,581 | 1,682} 1,784 1 1,887 | 1,002
411091811, 1,286(1,384 11,483 11, 1,683 [ 1,786 | 1,849 | 1,903
421003411100 ] 1,287 | 1,385 | 1,484 | 1,584 | 1,655 | 1,787 | 1,891 | 1,908
431.005.0] 1,192 1,289 11,387 | 1,486 | 1,586 | 1,087 [ 1,759 | 1,892 | 1,097
44 (1,096.61,193 { 1,290 | 1, 1,487 | 1,687 | 1, 1,791 | 1. 1,
a5)1.0082)1.105]1.202 {1,300 1,48911,589|1.600 {1,792 | 1,896 | 2,000
46 1,099.8 1,196 | 1,204 [ 1,392 | 1,401 { 1,591 | 1,602 | 1,704 | 1, 2,
47| 1101.5| 1,198 [ 1,295 1,393 | 1,492 | 1,592 | 1,604 | 1,796 | 1,809 | 2,004
48 | 1.103.1] 1,200 | 1,297 | 1,395 | 1,494 | 1,504 | 1,605 | 1,798 { 1,901 | 2,006
49 11,104.7 | 1,201 | 1,2 1,397 | 1,496 | 1,606 | 1,697 | 1,799 | 1, 2,007
50| 1.106.3 1,203 | 1,300 [ 1,398 | 1,497 | 1,507 | 1,699 | 1,801 | 1,004 | 2,008
5111079 1.204 | 1,302 | 1,400 | 1,499 | 1,599 | 1,700 | 1,803 | 1,906 | 2,011
52110051 1,206 | 1.303 | 1,402 | 1,501 | 1,601 | 1,702 | 1,804 | 1,908 | 2,013
§3]1.111.1 | 1,208 | 1.305 | 1,403 | 1,502 | 1,602 | 1,704 | 1,806 | 1.910 | 2,014
64)1,1127 » 1,405 | 1, 1, ,705 | 1,808 | 1,911 | 2,018
551,114.3[1,211 [ 1,308 [ 1,407 | 1,506 | 1,608 | 1,707 | 1. 1,913 | 2,018
56111591213 | 1.310 ] 1,408 | 1,507 | 1,607 { 1,709 | 1,811 1 1,015 | 2.0:
57| 11175 1,214 1 1.312 | 1,410 { 1,509 { 1,609 | 1,711 [ 1,813 { 1,917 | 2,021
58| 11191 | 1,216 { 1.313 | 1,411 | 1,511 | 1.611 | 1,712 | 1.815 ] 1,918 | 2,023
59 | 1,120.7 | 1,217 [ 1,313 | 1,413 | 1,5 1,612 1,714 | 1,816 | 1,920 | 2,
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Table 67.—Correction in feet for curvature and refraction
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for circular arcs—deflection

of radius and arc

angle and chord in terms

Table 68.—Deflections and chords

= Deflection angle

a
2

A=Central angle.

L=Length of arc in feet=0.0174533AR

R=Radius in feet=57.2958 %
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res—deflection

ontinued

¢

angle and chord in terms of radius and arc—

Table 68.—Deflections and chords for circular
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Table 69.—Stadia table
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Table 69.—Stadia table—Continued

Slant distance | 100 | 200 | 300 | 400 | 500 | 600 | Y00 | 800 | 909
-] 2’| 3.58 7.1 ]| 106§ 142|177 | 21.3 | 248 | 284 | 319
2 4 | 3.60 72 1108 | 1441180 ] 216 | 252 ] 288 | 824
6 [366) 73110 146|183 | 220 | 256 | 293 | 330
8 | 3.72 74 | 112 1 1491186 | 223 | 260 | 208 | 83.5
10 | 3.78 76 1 1131151 ]| 189 | 22.7 | 264 | 380.2 | 34.0
12 | 3.84 771115 ]| 1531 19.2 | 23.0 | 26.9 | 80.7 | 84.5
14 | 3.90 78 | 11.7 1 156195 | 234 | 273 | 81.2 | 331
16 | 3.95 7911191 158|198 | 23.7 | 27.7 | 818 | 356
18 | 4.01 801120 ) 160} 200 | 24.1 { 28.1 | 32.1 | 36.1
20 | 4.07 81| 122 163|203 | 244 | 285 325 | 36.6
22 | 413 83 ] 124 | 16.5]1 206 | 24.8 | 28.9 | 33.0 | 37.1
24 | 418 841126 ] 1671209 ] 251 | 2903 | 33.5 | 87.7
26 | 424 85| 127 | 170 21.2 | 255 | 29.7 | 339 | 38.2
28 | 430 86129 | 1721215 | 258 | 30.1 | 34.4 | 387
30 | 4.38 871131} 174 ) 218 ] 26.1 | 30.5 | 34.9 | 39.2
32 | 4.42 88 | 132 | 177 | 22.1 | 26.5 | 30.9 | 353 | 39.7
34 | 447 89 | 134 | 179 1224 | 268 | 31.3 | 358 | 403
36 | 4.53 9.1 1136 181]227 1272 ]| 31.7] 363 | 40.8
38 | 4.59 921 138 | 184 ]| 230§ 275 | 32.1 | 36.7 3
40 | 4.65 93| 139 | 1861232 | 279 | 325 | 37.2 | 418
42 | 471 94 (14,1 | 188235 282 | 329 | 376 | 424
44 | 4.76 9.5 | 143 | 19.1 | 23.8 | 28.6 { 33.3 | 38.1 | 429
46 | 4.82 96 | 145 | 193 | 241 | 289 | 338 | 3868 | 43.4
48 | 488 98 | 146 | 19.5]| 244 | 293 | 342 { 39.0 | 43.9
50 | 4.94 99 | 148 | 1908 | 24.7 | 296 | 346 | 39.5 | 444
52 | 500 | 10.0 | 150 | 200 § 25.0 { 30.0 | 350 | 40.0 | 45.0
84 ! 5051101 [ 152 | 20.2 } 2563 | 303 | 354 | 40.4 | 45.5
56 | 511 | 102 | 1563 25.6 | 30.7 | 358 | 40.9 | 46.0
88 | 517 | 103 | 16,5 | 20.7 | 258 | 31.0 | 36.2 | 414 | 46.5
60 | 523 | 105§ 157 | 209 | 26.1 | 314 | 36.6 | 41.8 | 47.1
Horsisontal dist. | 90.7 | 1909.3 | 2090.2 | 308.9 ]| 498.7 | 508.4 | 608.x | 707.8 | 897.3
[ 2| 628} 106 159 | 21.1 | 264 | 31.7 | 37.0 | 423 | 476
4 | 534 | 10.7 | 16.0 | 21.4 | 26.7 | 32.1 | 37.4 | 42.7 | 48.1
6 | 540 | 108 | 16.2 | 21.6 | 27.0 | 324 | 37.8 | 43.2 | 486
8 | 546 | 100 | 164 | 21.8 | 27.3 | 32.7 | 38.2 | 43.7 | 49.1
10 | 552 | 11.0 { 165 | 22.1 | 276 | 33.1 | 38.6 | 44.1 | 49.6
12 | 557 | 111 | 16.7 | 223 | 279 | 334 | 30.0 | 446 | 50.
14 | 563 | 11.3 | 169 | 225 ]| 28.2 | 33.8 | 39.4 | 45.0 | 50.7
18 |{ 569 | 114 | 17.1 | 228 ] 284 | 34.1 { 30.8 | 455 | 51.2
18 | 575 { 11.5 | 17.2 | 23.0 | 28,7 | 34.5 | 40.2 | 46.0 | 517
2 | 580 | 116 | 174 | 232 | 200 | 348 | 40.6 | 464 | 52.2
22 | 586 | 11.7 | 176 | 234 | 293 | 351 | 410 | 46.9 | 528
24 | 592 | 118 ] 178 | 23.7| 296 | 355 | 414 } 474 | 533
2 | 598 | 120 | 179 | 239 ]| 299 | 359 | 41.8 | 478 | 53.8
28 | 604 | 121 | 18.1 | 241 ]| 30.2 | 36.2 | 42.2 | 48.3 | 54.3
30 | 6.090 | 122 | 183 | 244 ] 30.5 | 36.6 | 42.6 | 48.7 | 548
82 1615|123 | 184 | 246 | 308 | 369 | 430 | 49.2 | 554
84 (621|124 | 186 | 248 ]| 310 873 | 435 | 49.7 | 559
36 | 627125 ] 188 | 25.1 | 31.3 { 376 | 43.9 | 50.1 | 564
88 | 632 | 3126 | 190 | 253 | 316 | 379 | 44.3 | 50.6 | 56.9
40 | 638 | 128 | 19.1 | 255 ] 31.9 | 38.3 | 44.7 | 51.1 | 674
42 | 644 [ 129 | 193 | 258 ] 32.2 | 3886 | 45.1 | 51.5 | 580
44 | 850 | 130 | 195 | 26.0 | 32.5 | 39.0 | 455 | 52.0 ; 585
46 | 655 | 13.1 | 19.7 | 262 | 328 | 39.3 | 459 | 524 | 59.0
48 | 661 ] 132 | 198 | 26.4 | 83.1 | 39.7 | 46.3 | 629 | 59.5
50 ; 6.67 | 133 | 20.0 ; 26.7 | 334 | 400 | 46.7 | 534 | 600
52 | 673 | 135 | 202 | 26.9 | 33.6 | 404 | 47.1 | 53.8 | 60.6
54 1 678 | 136 | 204 | 27.1 | 33.9 | 40.7 | 47.5 | 54.3 | 61.1
56 | 684 | 137 | 205 | 274 ] 342 ]| 41.1 | 479 | 54.7 | 616
88 | 690 | 138 | 20.7 | 276 ]| 34.5 | 414 | 483 | 85.2 | 62.1
60 | 696 | 139 { 209 | 278 | 34.8 | 41.7 | 48.7 | 5.7 | 62.6
Hortsontal dist.| 99.5 ' 190.0| 208.5 | 308.0V 407.6 | 307.1 1 606.6 | 796.1 | 885.6
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Table 69.—Stadia table—Continued

Slant distance | 100 | 200 | 800 | 400 | 500 | 600 | J00 | 800 | 00
o 2| 702140 21.0 | 281|351 | 42.1 | 49.1 | 56.1 | 63.1
4 & | 7.07] 141 | 212 | 283 | 354 | 424 | 49.5 | 56.6 | 63.7
6 | 7.13 | 143 | 214 | 28.5 | 35.7 | 42.8 | 490.9 | 57.0 | 64.2
8 | 719 | 144 | 21.6 | 288 ] 359 | 43.1 | 50.3 | 57.56 | 64.7
10 | 725 | 14.5 | 217 | 29.0 ] 36.2 | 43.5 | 50.7 | 58.0 | 65.2
12 | 730 | 146 | 219 | 202 | 36.5 | 438 | 51.1 | 584 | 65.7
14 | 736 | 147} 221 | 294|368 | 442 | 51.5 | 58.9 | 66.2
16 [ 742 | 148 | 223 | 297 | 371 | 445 | 519 | 593 | €6.8
18 | 748 | 150 | 224 | 209 | 374 | 440 | 523 | 59.8 | 67.3
20 | 753 | 151 | 226 | 302 | 37.7 | 452 | 527 | 60.3 | 67.8
22 | 759 | 152 | 228 | 30.4 ] 88.0 | 45.5 | 53.1 | 60.7 | 68.3
24 | 765 ] 153 | 229 | 306§ 382 | 459 { 535 | 61.2 | 68.8
2 | 771 | 154 | 231 | 308 ] 385 | 462 | 563.9 | 61.6 | 69.3
28 | 7.76 | 158 | 23.3 | 31.1 | 388 | 46.6 | 54.3 | 62.1 | 69.9
80 | 7.82 | 156 | 235 | 31.3 | 89.1 | 46.9 | 54.7 | 62.6 | 704
82 | 788 ] 158 | 236 | 31.5]| 30.4 | 47.3 | 551 | 63.0 | 709
84 | 794 | 159 | 238 | 317 ] 89.7 | 476 | 5583 | 63.5 | 714
8¢ | 709 | 160 | 240 | 320 ] 400 | 480 | 56.0 | 63.9 | 71.9
88 | 805 | 161} 24.2 | 3221402 | 483 | 564 | 644 | 725
0 [ 811 | 162 | 243 | 3241 40.5 | 486 | 56.8 | 64.9 | 73.0
42 [ 817 | 163 | 24.5 [ 327 | 408 | 490 | 572 | 653 | 73.5
44 822 | 164 | 247 | 329 | 41.1 | 493 | 576 | 658 | 74.0
46 | 828 | 166 | 24.8 | 33.1 | 414 | 407 | 580 | 66.2 | 74.5
48 | 834 | 167 | 250 | 334 | 41.7 | 500 | 584 | 66.7 | 75.0
50 | 840 | 168 | 252 | 336 | 42.0 | 504 | 588 | 67.2 | 75.8
52 | 845 | 169 | 254 | 3381 42.3 | 507 | 59.2 | 67.6 | 76.1
54 | R51 | 170 255 | 3401 426 | 51.1 | 59.6 | 68.1 | 76.6
56 | 857 | 17.1 | 25.7 | 343 | 428 | 514 | 60.0 | 685 | 77.1
58 | R63 | 173 | 259 | 34.5 | 43.1 | 518 | 60.4 | 69.0 | 77.8
60 | 868 | 174 | 260 | 34.7 1 434 | 521 | 60.8 | 69.5 | 78.1
Horisontal dist. | g9o.2 | 108.9 | 207.7 | 397.0 § 496.2 | 505.4 | 694.7 | 793.0 | 803.0
o 2| 874) 175 6.2 | 350 | 437 | 524 | 61.2 | 69.9 | 78.7
4 | 880 ) 176 | 264 | 352 | 440 | 528 | 616 | 70.4 | 79.2
8851 17.7 { 266 | 354 | 443 | 53.1 | 62.0 | 70.8 | 79.7

8 | 80111781 267 | 356} 44.6 | 53.5 | 624 | 71.3 | 80.2
10 {897 | 179 | 269 | 359 | 448 | 538 | 628 | 71.7 | 80.7
12 | 003 | 181 [ 271 | 361 }451 | 542 | 632 | 722 | 81.2
14 | 008 | 182 | 272 | 36.3 ] 454 | 54.5 | 63.6 | 72.7 | 81.7
16 | 914 | 183 | 274 | 366 | 45.7 | 54.8 | 64.0 | 73.1 | 82.3
18 | 920 | 184 | 276 | 36.8 | 46.0 | 552 | 644 | 73.6 | 82.8
20 | 925 | 18.5 | 27.8 | 370 | 46.3 | 555 | 64.8 | 74.0 | 83.3
22 | 931|186 ] 279 | 372 | 466 | 559 | 652 | 74.5 | 83.8
2 | 037 1187|281 | 3751468 ) 562 | 658 | 749 | 84.3
26 | 943 | 189 | 283 | 37.7 | 471 | 566 | 66.0 | 754 | 84.8
28 | 048 | 190 | 284 | 879 | 474 | 569 | 66.4 | 759 | 853
30 | 9.5¢ | 19.1 | 286 | 382 ]| 477 | 572 | 668 | 76.3 | 859
32 | 960|192 | 288 | 3841480/ 576 | 672 | 76.8 | 86.4
84 | 965 | 193 | 200 | 386 | 483 | 579 | 676 | 77.2 | 86.9
86 | 971 | 194 | 29.1 | 388 | 486 | 583 | 68.0 | 77.7 | 874
88 | 977 | 195§ 293 | 89.1 | 488 | 5868 | 684 | 78.1 | 879
40 1983119712058 |303]491 ] 50 | 688 | 786 | 884
42 | 988 | 1908 | 296 | 39.5] 494 | 593 | 69.2 | 79.0 | 889
4 | 094 | 199 | 298 | 30.8] 49.7 | 59.6 | 69.6 | 79.8 | 89.4
46 110.00 | 20.0 | 30.0 | 40.0 | 50.0 | 60.0 { 70.0 | 80.0 | 90.0
48 {1008 | 20.1 { 30.2 | 402 ] 50.3 | 60.3 | 70.4 | 80.4 | 90.8
50 |10.11 | 202 | 303 | 404 | 50.56 | 60.7 | 70.8 | 80.9 | 91.0
§2 110.17 | 203 | 30.3 | 407 ] 508 | 610 | 71.2 | 81.3 | 01.8
54 |10.22 | 204 | 30.7 | 409 | 51.1 | 613 | 71.8 | 81.8 | 92.0
56 /1028 | 206 |.30.8 | 41.1 | 514 | 61.7 ] 720 | 82.2 | 92.3
58 (1033 | 207 | 810 | 414 | 51.7 | 620 | 724 | 827 | 93.0
60 [10.40 | 208 | 313 | 41.6 ] 52.0 | 624 | 728 | 83.2 | 93.
wisontal dist. | 98.9 | 197.8 ) 206.7 | 305.6 | 404.5 1 593.9 | 6p2.¢ | 791.3 | 8po.2
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Table 69.—Stadia table—Continued

Slant distance { 100 { 200 | 390 | 400 | 500 | 600 | 700 | Sc0 | 900
—_—
o 2 ]1045]209|314]418]523|627(732] 836] 941
4 11051 [ 2101315420525 | 631|736 841 | 048
8 | 10.57 | 21.1 | 31.7 | 42.3 ] 52.8 | 63.4 | 74.0 84.5 95.1
8 [ 1062 | 21.2 | 381.9 | 425} 53.1 | 63.7 | 74.4 85.0 95.6
10 ] 1068 | 21.4 | 320 | 42.7 ]| 534 | 64.0 | 74.8 85.4 96.1
12 | 10.74 | 21.5 | 322 | 42.9 | 53.7 | 64.4 | 75.2 85.9 96.6
14 11079 | 216 | 324 | 43.2[ 54.0 | 64.8 | 75.5 86.3 97.1
16 11085 21.7 | 3825 | 434|542 1651 | 759 | 8.8 976
18 1091 | 218 | 32.7 | 436 | 54.5 | 65.4 | 76.3 87.2 98.2
20 | 1096 [ 21.9 | 329 | 438 | 54.8 | 65.8 | 76.7 87.7 98.7
22 | 11.02 | 22.0{ 33.1 | 44.1] 55.1 | 66.1 | 77.1 88.2 99.2
24 11108 1222|332 )443]|554 ]| 665 77.5 88.6 99.7
28 | 1113|223 | 834 | 445556 ] 66.8 | 77.9 89.1 | 100.2
28 | 11.19 | 224 | 33.6 | 4481 659 1 67.1 | 78.3 89.5 | 100.7
30 | 1125, 22,5 | 33.7 | 45.0] 56.2 | 67.5 | 78.7 90.0 | 101.2
32 | 1130 [ 226 | 339 | 45215668 | 678} 791 ] 904 | 1017
84 | 11.36 | 22.7 | 84.1 | 454 | 56.8 | 68. 79.5 90.9 | 102.2
36 | 1142 ( 228 | 342 | 45.7[ 57.1 | 68.5 | 79.9 91.3 | 102.7
88 | 1147 | 229 ] 844 | 459] 574 | 68.8 .3 91.8 | 103.2
40 | 11.53 | 23.1 | 34.6 | 46.1 | 57.6 | 69.2 | 80.7 92.2 | 103.8
4% 11159 | 23.2 | 348 | 463 | 579 | 69.5 | 81.1 92.7 | 104.3
44 | 1164 | 233 | 349 1 466 | 582 | 69.9 | 81.5 93.1 | 104.8
46 | 11.70 | 234 | 35.1 | 4681 658.5 | 70.2 | 81.9 93.6 | 105.3
48 | 11,76 | 23.561 353 | 47.0| 588 | 70.5 1 82.3 | 94.0 | 1058
50 | 1181 | 23.6 | 354 | 472 | 659.1 | 70.9 | 82.7 94.5 | 106.3
5% | 1187 | 23.7| 356 | 475]593 ] 71.2 } 83.1 95.0 | 106.8
11.93 | 239 | 35.8 | 47.7}1 59.6 | 71.6 | 83.5 954 | 107.3
56 | 1198 | 2407359 | 4791599 | 710 | 839} 950 | 1078
58 | 12.04 | 24.1 | 36.1 | 482} 60.2 | 72.2 | 84.3 96.3 | 108.4
G0 | 12,10 | 24.2 | 36.3 | 484 | 60.5 | 72.6 | 84.7 96.8 | 108.9
Horizontal dist.| 98.3 |197.0)205.5] 304.0] 492.6 | s01.1 | 689.6 788.r | 886.6
o 211215 )] 243 | 36.5 | 48.6 | 60.8 | 72.9 | 85.1 97.2 | 1094
12.21 | 244 | 366 ] 488610 | 73.2 | 85.5 97.7 | 109.9
12.26 | 24.5 | 36.8 | 40.1 | 61.3 | 73.86 | 85.8 98.1 | 1104
12.32 | 24.6 | 37.0 | 49.3 | 61.6 | 73.9 | 86.2 98.6 | 110.8
10 1238 | 248 | 37.1 { 49.5] 61.9 | 74.3 | 86.6 99.0 | 1114
12 | 1243 | 249 | 373 | 49.7] 62.2 | 746 | 87.0 .5 [ 111.9
14 | 1249 | 25,0 | 37.5 | 5001624 | 749 | 874 99.9 | 1124
1255 | 25.1 | 87.6 | 50.2 1 62.7 | 75.3 | 87.8 | 100.4 | 1129
18 | 1260 | 25.2 | 37.8 | 504 | 63.0 | 75.6 | 88.2 | 100.8 | 113.4
20 | 1266 | 253 | 380 50.6 | 63.3 | 75.9 | 88.6 | 101.3 | 113.9
2 | 1271 | 254 | 38.1 | 50.9] 63.6 | 76.3 | 89.0 | 101.7 | 1144
24 | 12771 25.5 | 383 | 51.1 1638 | 76.6 | 89.4 | 102.2 | 1149
26 | 1283 | 25.7 | 38.5 | 51.3 11770 80.8 | 1028 | 1154
28 | 1288 | 258 | 38.6 { 51.5)64.4 | 77.3 | 90.2 | 103.1 | 1159
30 2 259 | 388 { 51.8164.7 1776 | 90.6 | 103.5 | 116.4
3% ;[ 13.00 | 26.0 | 39.0 | 52.0] 65.0 | 78.0 | 91.0 | 104.0 | 117.0
2 | 13.05 | 26.1 | 39.2 | 522653 | 783 | 914 | 104.4 | 1174
36 | 13.11 | 262 | 39.3 | 52.4165.5 | 78.6 | 91.7 | 104.9 | 118.0
33 | 13.16 | 26.3 | 39.5 | 52.71 65.8 | 79.0 | 92.1 | 105.3 | 118.5
40 | 1322 | 264 | 39.7 | 529! 66.1 | 79.3 | 92.5 | 105.8 | 119.0
42 | 1328 | 26.6 | 39.8 | 3.1 664 | 79.7 | 929 | 106.2 | 119.5
13.33 1 26.7 | 400 | 53.3] €6.7 | 80.0 | 93.2 | 106.7 | 1200
46 | 13.39 | 26.8 | 40.2 | 53.6 {1 66.9 | 80.3 | 93.7 | 107.1 | 120.5
1344 | 269 1 403 | 56381 67.2 | 80.7 | 94.1 | 1076 | 121.0
1350 | 27.0 | 40.5 | 564.0 | 67.56 | 81.0 | 94.8 | 108.0 | 121.5
82 ] 1356 | 27.1 | 40.7 | 54.2 1 67.8 | 81.3 | 94.9 | 108.5 | 122.0
1361 | 27.2 | 408 1 543 68.1 | 81.7 | 953 | 108.9 | 122.8
56 | 13.67 | 273 | 41.0 | 54.7168.3 | 820 | 95.7 | 109.4 | 123.0
88 11373 275|412 | 54.9] 68.6 | 82.3 | 96.1 | 1090.8 | 123.3
60 | 13.78 | 27.6 { 41.3 | 55.1 | 68.9 | 82.7 | 96.4 | 110.3 | 124.0
Horisomtal dist.| 08.x )196.1)204.2)302.21400.31588.41686.4] 784.5 | 8828
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Table 69.—Stadia table—Continued

Slant distance | 100 | 200 400 ] 500 | 600 | 700 | 500 | oo
o 5 (13921278418 |557] 696 | 83.5| 974 1114} 125.3
8 10 | 1406 | 28.1 } 42.2 | 56.2| 703 | 84.4| 98.41{ 1125 126.6
15 11420 | 284 | 42,6 | 568} 71.0| 852 | 994! 1136 | 1278
20 | 1434 | 28.7 | 430 | 574} 71.7 86.0 | 1004 | 114.7 | 120.1
25 11448 | 290 1 434 | 579 724 | 86.9 1014 ] 1158 | 130.3
30 | 1462 | 20.2 ] 439 | 68.56] 73.1 87.7 1 1023 | 116.9 | 131.8
35 | 14.76 | 20.5 | 44.2 | 59.0] 73.7| 88.4 | 103.1 | 117.8 { 1325
40 | 1490 ; 20.8 | 44.7 | 59.6) 745 | 89.4 | 104.3 | 119.2 { 134.1
45 | 1504 | 30.1 | 45.1 | 60.11 752 | 90.2 | 105.2 | 120.3 | 135.3
50 | 15.17 1 30.3 | 4551 60.7] 7569 | 91.0| 106.2 | 121.4 | 136.8
55 | 15311 306{459 612} 76,6 | 91.9| 107.2 | 122.5 | 1378
60 | 1545 | 30.9 | 46.4 ( 61.8]1 773 | 92.7 | 108.2 | 123.6 | 139.1
Horizontal dist.| 97.3 | 195.1|292.7|300.2] 487.8 | 585.3 | 682.9 | 780.4 | 878.0
o &5 |1559)31.2 1468 (624] 77.9| 93.5( 109.1 | 124.7 | 140.3
10 | 1573 [ 315|472 ( 629 78.6 | 94.5| 110.2 ] 125.9 | 141.6
15 | 15.86 | 31.7 | 476 | 635} 79.3 | 95.2 ] 111.1 | 126.9 | 1428
20 | 16.00 | 32.0 | 48.0 | 64.0] 80.0 | 96.0 | 112.0 | 128.0 | 144.0
25 (16.14 | 323 | 484 | 64.6] 80.7| 96.8 [ 113.0 | 129.0 | 145.3
30 | 1628 | 32.6 | 488 1 65.1| 814 | 97.7 1139 | 130.2 | 146.5
35 ;1642 | 328 | 49.2 | 65.7] 82.1 98.5 1 114.9 | 131.3 | 147.7
40 116.55133.1 1497 1 662]) 828 ) 9931159 | 1324 | 14800
45 |16.69 | 334 | 50.1 | 66.8 | 83.5( 100.1 | 116.8 { 133.5 | 150.2
50 | 16.83 | 33.7 | 50.5 | 67.3| 844 | 101.0 | 117.8 | 134.6 | 151.4
55 | 16.96-| 33.9 | 50.9 | 67.9] 84.8 | 101.8 , 118.7 { 135.7 | 1527
60 .10 | 84.2 | 51.3 | 68.4] 85.5| 102.6 | 119.7 | 136.8 | 153.9
Horizontal dist.{ 97.0 |194.0|201.0|387.0] 484.0 | 581.0 | 678.90 | 775.0 872.9
o 5 (1724345517 |689] 86.2 | 103.4 | 120.7 | 137.9 | 155.1
10 | 17.37 | 34.7 | 52.1 | 69.5| 86.9 [ 104.2 | 121.6 { 139.0 | 156.4
16 | 17.51 | 35.0 | 52.5 | 70.0] 87.6 | 105.1 | 122,86 { 140.1 | 157.6
20 | 1765 | 35.3 [ 52.9 | 70.6| 88.2 | 1059 | 123.5 | 141.2 | 1588
25 | 17.78 | 35.6 | 53.3 | 71.1| 88.9 | 106.7 | 124.5 | 142.3 | 160.0
30 | 17.92 | 858 | 53.8 | 71.7| 89.6 | 107.5 | 125.4 | 143.3 161.3
85 (18.051 86.1 1 54.2 | 72.2] 90.3] 108.3 | 126.4 | 1444 162.5
40 | 18.19 | 36.4 | 54.6 | 72.7] 90.9 | 109.1 | 127.3 | 145.5 | 1637
45 (18371366 | 550 | 734 ] 91.8| 110.1 | 128.5 | 146.9 | 1653
50 | 18.46 | 36.9 | 554 | 73.81 92.3 | 110.8 | 129.2 | 147.7 | 166.1
85 | 18.60 § 37.2 | 55.8 | 74.4| 93.0 | 111.6 | 130.2 | 148.8 | 167.4
60 | 18.73 | 375 | 56.2 | 74.9] 93.7 | 112.4 | 131.1 | 149.8 | 168.8
Horizontal dist.| 96.4 |192.7|289.1385.4| 481.8 | 578.2 | 674.5 | 770.9 867.7
o & 1886 87.7|56.6|755] 94.3 | 113.2 | 132.1 { 150.9 | 169.8
10 | 19.00 | 38.0 | 57.0 | 76.0| 95.0 | 114.0 | 133.0 | 152.0 [ 171.0
15 | 19.13 1 38.3 | 574 | 76.56| 95.7 | 114.8 | 133.9 | 153.1 | 17212
20 | 1927 | 38.5 | 57.8 | 77.1] 96.3 | 115.6 | 134.9 | 154.1 | 173.4
25 | 1940 | 388 | 58.2 | 77.6] 97.0 | 116.4 | 1358 | 155.2 | 174.6
30 {1954 391 | 586|781} 97.7 | 117.2 | 136.8 | 156.3 | 175.8
85 1 19.67 [ 39.3 [ 59.0 | 78,7 98.4 | 118.0 | 137.7 | 1574 | 1770
40 | 1980 | 39.6 | 59.4 | 79.2] 99.0 | 118.8 | 138.6 | 1584 | 178.2
45 |19.94 1399 | 50.8 | 79.7] 909.7 | 119.6 | 139.6 | 159.5 | 179.4
50 | 20.07 | 40.1 | 60.2 | 80.3 | 100.4 | 120.4 | 140.5 | 160.6 | 180.6
85 | 20.20 [ 404 [ 60.6 ) 80.8 | 101.0 | 121.2 | 141.4 | 161.6 | 1818
60 | 20.34 | 40.7 | 61.0 | 81.4 | 101.7 | 122.0 | 142.4 | 162.7 183.0
Horizsontal dist.| 957 |101.3)287.01 382.7) 478.4 | 741 669.7 { 765.4 | 8613
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Table 69.—Stadia table—Continued

Slant distance | 100 | 200 ( 300 | 460 | 500 | 600 | 700 800 | 900
o 5 12047 1409|614 | 819110231228 | 143.3 | 163.8 | 184.2
10 |20.60 | 41.2 | 61.8 | 82.4]103.0 | 123.6 | 144.2 | 164.8 | 185.4
15 [20.73 | 41.5 | 62.2 ] 82.9]103.7 | 124.4 | 145.1 | 165.9 | 186.6
20 (2087 ]41.7]|626| 83511043 [ 125.2 ] 146.1 | 166.9 | 187.8
25 |21.00 [ 42.01 63.0 | 84.0[105.0 | 126.0 | 147.0 | 168.0 | 189.0
30 | 21.13 | 423 | 634 | 84.5]|105.7 | 126.8 | 147.9 | 169.0 | 190.2
35 12126 142.5|63.8| 85.11106.3]127.6| 148.8 | 170.1 | 191.4
40 | 21.39 [ 42.8 | 64.2 | 85.6}107.0128.4 | 149.8 | 171.2 | 192.5
45 121.52 | 43.1 1646 | 86.1]|107.6|129.2{150.7 | 172.2 | 193.7
80 12166 14331650 ! 86.6]108.3!129.9|151.6]173.2]194.9
85 | 21.79 { 43.6 | 654 | 87.2]108.9 | 130.7 | 152.5 { 174.3 | 196.1
60 | 21.02 | 43.8 | 65.7 | 87.7)]109.6 | 131.5 | 153.4 | 176.3 | 197.3
Horisontal dist, | 94,9 [189.0 | 284.8 | 370.8 | 474.7 | 569.6 | 664.6 | 750.5 | 854.3
O 5 12205({44.1/66.1| 88.2]110.2]|132.3(154.3]176.3| 1984
10 12218 {444 | 66.5| 88.71110.9{133.1 | 155.3 | 177.4 | 199.6
15 | 2231 | 446 | 66.9 | 89.2|111.6 133.9]156.2 | 178.5 | 200.8
20 12244 | 449 ]67.3 | 89.8]112.2|134.6]157.1 | 179.5 | 202.0
25 | 22,57 | 45.1 {1 67.7 | 90.3]112.8 | 135.4 { 158.0 | 180.6 | 203.1
30 | 2270 | 454 | 68.1 | 90.8|113.5 | 136.2 | 158.9 | 181.8 | 204.3
35 [ 2283|457 |68.5| 91.3]114.1|137.0] 159.8 | 182.6 | 206.6
40 12296 | 459 | 68.9 | 91.8 |114.8 | 137.7 | 160.7 | 183.7 | 206.8
45 123.00 | 46.2 | 69.3 92411154 | 138.5 | 161.6 | 184.7 | 207.8
80 | 2322 1464 |69.6 | 92.9[116.1 | 139.3] 162.5 | 185.7 | 208.9
65 {23.55[46.7 | 70.0 | 93.4]116.7 | 140.1 | 163.4 | 186.8 | 210.1
60 12347 1469 | 704 | 93.911174)1408 ] 164.3 | 187.8 | 211.3

L3

Horisontal dist. | 94.2 |188.3] 282.4| 376.6 | 470.7 | 564.90 | 650.0 | 753.2 | 847.3
O 5 |2360]472]|708 | 944]118.0} 141611652 8| 2124
10 123731475712 | 94.9]|118.6)142.4 | 166.1 | 189.8 | 213.6
15 123.86 {47.7 [ 71.6 | 95.4]119.3 | 143.2 | 167.0 | 190.9 | 214.7
R0 {2399 [48.0 720 950111991439 | 1679 | 191.0 | 2159
25 124111482 (723 | 96.5]120.6 ) 144.7 | 1688 | 192.9 | 217.0
30 | 24.24 | 485 | 72.7 | 97.0]121.2 1 1454 | 160.7 | 193.9 | 218.2
85 2437|487 /73.1 97.5]1121.8 1 146.2 | 170.6 | 1949 | 2193
40 | 2449 [49.0173.5 | 98.04122.5 | 147.0 | 171.5 | 196.0 | 2204
45 | 2462 1402|739 98.561123.1 | 14771723 | 197.0| 221.8
80 [24.75]1495 742 99.0]123.7 | 1485 | 173.2 ] 198.0 | 222.7
85 | 2487 [ 49.7 | 746 | 99.5 4 ] 149.2 | 174.1 } 199.0 | 223.9
€0 |.25,00 | 50.0 | 75.0 | 100.0]125.0 | 150.0 | 175.0 225.0
Horssontal dist.| 93.3 [186.6| 220.0| 373.2 | 466.3 | 850.8 | 653.1 | 7464 | 830.7
100.5 ] 125.6 { 150.8 | 176.9 | 201.0 | 226.1

O 5 12513)5803| 754 5 X X K B
10 (2525 | B0.5 | 75.8 | 101.01126.3 | 151.5 | 176.8 | 202.0 } 227.3
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Table 69.—Stadia table—Continued

Slant distance | 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800

o 5§ |26.62]53.2]79.9|106.5]133.1 | 159.7 } 186.3 | 213.0

10 | 26.74 | 3.5 | 80.2 | 107.0 | 133.7 | 160.5 | 187.2 | 213.9

15 .86 | 53.7 | 80.6 | 107.5] 134.3 | 161.2 | 188.0 { 214.9

20 | 26.99 | 54.0 | 81.0 | 108.0] 134.9 | 161.9 | 188.9 | 215.9

25 | 27.11 | 54.2 | 81.3 | 108.4 | 135.6 | 162.7 | 180.8 | 216.9

30 | 27.23 | 54.5 | 81.7 | 108.9]136.2 | 163.4 | 190.8 | 217.9

35 .35 | 54.7 | 82.1 | 109.4 | 136.8 | 164.1 | 191.5 | 218.8

40 12748 | 55.0 | 824 | 109.9 1374 | 164.9 | 192.4 | 219.8

48 | 27.60 | 55.2 | 82.8 | 1104 ] 138.0 | 165.6 | 193.2 | 220.8

80 | 27.72 | 55.4 | 83.2 ; 110.9]1 138.6 | 166.3 | 194.0 | 221.7

85 [27.84 | 55.7 | 83.5 | 1114 ] 139.2 | 167.0 | 194.9 { 222.7

60 | 27.96 | 55.9 | 83.9 | 111.8]139.8 | 167.8 | 195.7 | 223.7
Horisontal dist. | 91.4 | 183 | 274 | 366 457 | 540 | 640 | 732

O 52808 56.2|84.2[112.3]140.4 | 168.5 | 196.8 | 224.6

10 | 28.20 | 56.4 | 84.6 | 112.8 ] 141.0 | 169.2 | 197.4 | 225.68

15 .32 | 56.6 | 85.0 [ 113.3 | 141.6 | 169.9 | 108.2 | 226.6

20 | 28.44 | 56.9 | 853 | 113.8 ] 142.2 | 170.6 | 199.1 | 227.5

25 | 28.56 | 57.1 [85.7 | 114.2 | 142.8 | 171.4 | 199.9 | 228.5

30 | 28.68 | 57.4 | 86.0 | 114.7 1 143.4 | 172.1 | 200.8 | 229.4

35 | 28.80 | 57.6 | 86.4 | 115.2] 144.0 ; 172.8 | 201.6 | 230.4

40 | 28.92 | 57.8 | 86.7 | 115.7 ] 144.6 { 173.5 | 202.4 | 231.3

45 129.04 | 58.1 | 87.1 | 116.1]145.2 | 174.2 | 203.2 | 232.3

50 {20.15| 583 |87.56|116.6]145.8 | 174.9 | 204.1 | 233.2

88 (2027 | 58.5 | 87.8 1117.1]1146.4 | 175.86 | 204.9 | 234.2

60 | 29.39 | 58.8 | 88.2 | 117.6 ] 146.9 | 176.3 | 205.7 | 235.1
Horisomtab dist. | goq | 18r | 271 | 362 | 452 | 3543 | 633 | 734
o 5§ 1201|590 885 |118.0]147.5|177.0 | 208.5 | 236.1

10 | 29.62 | 59.2 | 88.9 | 118.5 | 148.1 | 177.7 | 207.4 | 237.0

15 | 29.74 | 59.5 | 80.2 | 119.0 | 1-8.7 | 178.4 | 208.2 | 237.9

20 .86 | 59.7 | 89.6 | 119.4 | 149.3 | 179.1 { 200.0 | 238.9

26 | 29.97 | 59.9 | 80.9 | 119.9 | 149.9 | 179.8 | 209.8 | 230.8

30 | 30.09 | 60.2 | 90.3 { 120.4 | 150.5 | 180.5 | 210.6 | 240.7

35 | 30.21 | 60.4 | 90.6 { 120.8 151.0 | 181.2 | 211.4 | 241.7

40 | 30.32 | 60.6 | 91.0 | 121.3 | 151.6 | 181.9 | 212.3 | 242.6

45 | 30. 609 | 91.3 | 121.8]152.2 | 182.6 | 213.1 | 243.5

50 | 30.55 | 61.1|91.7 | 122.2]152.8 | 183.3 | 213.9 | 244.4

85 | 30.67 | 61.3 | 92.0 | 122.7 | 153.3 | 184.0 | 214.7 | 24564

80 (30.78 | 61.6 | 92.3 | 123.1 | 153.9 | 184.7 | 215.5 | 246.3
Horisomtal dist. | 80.4 { 170 | 268 | 358 | 447 | 536 | 626 | 713

o 5§ (3090618927 ]123.6]154.5| 185.4]216.3 | 247.2
10 | 31.01 | 62.0 | 93.0 | 124.0] 155.1 | 186.1 { 217.1 | 248.1

16 | 31.12 | 62.3 | 934 | 124.5] 155.6 | 186.8 | 217.9 | 249.0

20 | 31.24 | 62.5 | 93.7 | 125.0 | 1566.2 | 187.4 { 218.7 | 249.9

25 | 31.35 } 62.7 | 94.1 | 1254 | 156.8 | 188.1 | 219.5 | 250.8

30 | 3147 | 629 | 944 | 125.9] 157.3 | 188.8 | 220.3 | 251.7

85 | 31.58 | 63.2 | 94.7 | 126.3} 157.9 | 189.5 | 221.1 | 252.6

40 | 31.69 | 63.4 | 95.1 | 126.8 ] 158.5 | 190.1 | 221.8 | 253.5

45 |31.80 | 63.6 | 954 | 127.2]159.0 | 190.8 | 222.6 | 25¢.4

80 | 3192|638} 957 [127.7}150.6 | 191.5 | 2234 | 255.3

58 |32.03 | 64.1 | 96.1 | 128.11160.1 | 192.2 | 224.2 | 256.2

60 | 82.14 | 64.3 | 96.4 | 128.6 | 160.7 | 192.8 | 225.0 | 257.1
Hovisomal dist. | 88.3 | 177 | 265 | 353 | 442 | 530 1 618 | 706
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Table T0.—Average weight, in pounds per cubic foot, of various

substances
SUBSTANCE ‘W EIGHT SUBSTANCE WEIGHT
Soil components: Satu- | Masonry and its materials—
lay: Dry rated Continue:
Hard. .. . oooe 105 128 Masonry of sandstone or
Verysoft . ... ... 60 100 stone of like weight
Silt: weighs about seven-eights
Compact..____.__.___ eee-l 115 134 of the above.
Loose. ... ... __ 70 106 Mortar, hardened..__._____ 90-115
Sand: Stome_____ ... 135-195
Dense__.______ ... 125 140 Stone, quarried, loosely
Loose. ..o 75 109 piled ... .. 80-110 .
Gravel: Stone, broken, loose._ 77-112
Dense ..o 130 143 Stone broken, rammed____ 79-121
Loose_ ... . _ 95 122 | Metals and alloys:
Soil mixtures: Brass (copper and zinc)____| 487-524
Sandy gravels: Bronze (copper and tm)___,
140 149
105 128
150 156
05e 100 125
Loose dry-processed bento-
nite_ . 60
Masonry and its materials:
Brick, best pressed.______._ 150
Brick, common hard._ _ - 125
Brick, soft inferior_________ 100
Brickwork, pressed brick,
fine joints.___._._____.____ 140
Brickwork, medium qual-
Y e 125
Brickwork, coarse, inferior
soft bricks_____..__._____ 100
Cement, pulverized, loose..| 72-105 Spruce 2%
Cement, set- - ""~"| 1o8-q7 | Woods weigh one-hffh toone:
Concrete, structure, 114 half more green than dry;
in. max. aggregate. . __ 143-152 and ordinary  building
Masonry of granite or stone timber, tolerably seasoned,
of like weight: welghs about  one-sixth
Well dressed oo ... 165 more than dry timber.
Well-scabbled rubble,
209 mortar____________ 154
Roughlyseabbledrubble,
259, to 35% mortar_ . ___ 150
Well secabbled dry rub- 138
Roughly scabbled dry 125
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Table T1.—Convenient equivalents

LENGTH
1 mil=0.001 inch.
1 inch=2,54 centimeters.
1 foot =12 inches=0.3048 meter.
1 yard =36 inches=3 feet=0.9144 meter.
1 rod =198 inches=16.5 feet=>5.5 yards=>5.0292 meters.
1 mile=63,360 inches=5,280 feet=1,760 yards=2320 rods=1.60935 kilometers,
1 meter=100 centimeters=0.001 kilometer=39.37 inches=3.2808 feet,

SURFACE

1 circular mil= :’I" (0.001)2 or 0.0000007854 square inch.

1 square inch =1,273,240 circular mils=6.45163 square centimeters.

1 square foot=144 square inches=0.092903 square meter.

1 square yard =1,296 square inches=9 square feet =0.83613 square meter.

1 square rod =39,204 square inches=272.25 square feet=30.25 square yards=25.203
square meters,

1 acre=6,272,640 square inches=43,560 square feet=4,840 square yards=160 square
rods=208.71 feet square=0.404687 hectare.

1 square mile=27,878,400 square feet=23,097,600 square yards=102,400 square rods=
640 acres=259 hectares.

1 square meter=10,000 square centimeters=0.0001 hectare=0.000001 square kilo-
meter=1,550 square inches=10.7639 square feet.

VOLUME

1 cubie inch=16.3872 cubic centimeters.

1 U. 8. gallon=231 cubic inches=3.78543 liters.

1 cubic foot=1,728 cubic inches=7.4805 U. 8, gallens=28.317 liters.

1 cubic yard =46,656 cubic inches=201.974 U, S. gallons=27 cubic feet=0.76456 cubic

meter.
1 acre-foot=325,851 U. S. gallons=43,560 cubic feet=1,61314 cubic yards=1233.49 cubic
meters.
1 cubic meter or kiloliter=1,000,000 cubic centimeters=1,000 liters=61,023.4 cubic
inches=235.3145 cubic feet.
WEIGHT

1 U. 8. gallon of water weighs 8.34 pounds avoirdupois.
1 cubic foot of water weighs 62.4 pounds avoirdupois.
1 avoirdupois pound =7,000 grains=0.4536 kilogram.
1 kilogram=1,000 grams=0.001 tonne (metric ton)=15,432 grains=2.2046 pounds
avoirdupois.
15 pounds per square inch.
1 atmosphere=about{1 ton per square foot.
1 kilogram per square centimeter.

HYDRAULICS

1 second-foot=448.8 U. 8. gallons per minute=26,920.9 gallons per hour=646,317
gallons per day.
=60 cubic feet, per minute=3,600 cubic feet per hour==86,400 cubic feet
per day =31,536,000 cubic feet per year=0.000214 cubic mile per year.
=0.9917 acre-inch per hour=0.082645 acre-foot per hour=1.9835 acre-feet
per day =723.9669 acre-feet per year. .
=50 miner’s inches in Idaho, Kansas, Nebraska, New Mexico, North
Dakota, and South Dakota=40 miner’s inches in Arizona, California,
Montana, and Oregon=38.4 miner’s inches in Colorado.
=0.028317 cubic meter per second=1.699 cubic meters per minute=
101.941 cubic meters per hour=2,446.59 cubic meters per day.
1 acre-foot =726 second-feet for 1 minute=12.1 second-feet for 1 hour=0.5042 second-
foot for 1 day.
1 cubic meter per minute=0.5886 second-foot per minute=4.403 U. §. gallons per
second =1.1674 acre-feet per day.
1 second-foot falling 8.81 feet=1 horsepower.
1 second-foot at 1 foot head =0.1135 theoretical horsepower=0.0846 kilowatt.
1 inch depth of water=>53.33 acre-feet per square mile,
1 second-foot for 1 year will cover 1 square mile 1.131 feet or 13.574 inches deep.
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Table 71.

Conventent equivalents—Continued

SPEED

1 foot per second =0.68 mile per hour=1.097 kilometers per hour.
Acceleration of gravity, §=32.16 feet per second per second.

MISCELLANEOUS

1 horsepower =5,694,120 foot-gallons of water per day=>550 foot-pounds per second =
33,000 fcot-pounds per minute =1,980,000 foot-pounds per hour=2,545 B. t. u. per
hour=76.0 kilogrammeters per second=4,562 kilogrammeters per minute=746
watts=8.81 second-feet of water falling 1 foot.

1 B. t. u.=778 foot-pounds,

1 pound of bituminous coal contains about 14,100 B. t. u. or 11,000,000 foot-pounds of
energy.

Energy in kw.-hr.=1.024 times acre-feet times static head in feet times overall effi-
ciency.

1 foot per year=0.0329 inch per day=0.00137 inch per hour=1X10-¢ centimeters per
second. (For use in determining coefficient of permeability in soil.)
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Yard, convenient equivalents, length

Zinc, weight per cubiefoot .. ___________ ...
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Mission of the Bureau of Reclamation

The Bureau of Reclamation of the U.S. Department of the Interior is
responsible for the development and conservation of the Nation’s
water resources in the Western United States.

The Bureau’s original purpose “to proviae for the reclamation of arid
and semiarid lands in the West” today covers a wide range of interre-
lated functions. These include providing municipal and industrial water
supplies,; hydroelectric power generation, irrigation water for agricul-
‘ture; water quality improvement, flood control, river navigation; river
regulation and control, fish arid wildlife enhancement; outdoor recrea-
tion, and research on water-related design, construction, materials,
atmospheric management, and wind and solar power.

Bureau programs most frequently are the result of close cooperation
with the U.S. Congress, other Federal agencies, States, local govern-
ments, academic institutions, water-user organizations, and other
concerned groups.

A free pamphlet is available from the Bureau entitled ‘‘Publications
for Sale.” It describes some of the technical publications currently
available, their cost, and how to order them, The pamphlet can be
obtained upon request from the Bureau of Reclamation, Attn D-822A,
P O Box 25007, Denver Federal Center, Denver CO 80225-0007.




